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GUARDIAN

d new

CONTACT ASSEMBLY
/

with the GUARDIAN Series 200
STANDARD CONTACT ASSEMBLY
AND COIL ASSEMBLY

ar RADIO RE|

Y ¥ For low voltage
control of high voltage transmission.
Guardian Series K-100 Reloy will fol-
law key or bug at highest WPM rate
attainable. High speed response, strong
magnet and return spring give clean
make and break, produce best CW
nate. Coils: § to 16 v, A.C.; coils for
other voltages on specifications.

In radio trons-
mitter circuits, Guardioa's T-100 Time
Delay Relay prevents damage of rec-
tifiers and tube filoments by preventing
plate current before filaments are suffi-
¢iently heated. Laminated field piece
and ormature. Mounted in dust-proof
metal box.

! Relay A low loss
AlSiMag insulated relay. For single
wire fed irstallations specify the A-100-C,
SPDT unit. Twa A-100-C in ploce of one
A-100 in open wire line systems will
avoid possible impedance mismatch, A
very popular relay with radio amateurs.

QURARDIAN |G

~

1610-P W. WALNUT STREET

S D A S GED Gmn ek N D S G D e W

SMALL SIZE:
154" long x 12" high x 1" wide
CONTACT ASSEMBLY
double pole —double throw

Dotted line shows comparative size

273" long x 1% high x 1" wide
CONTACT ASSEMBLY
double pole—double throw

JARDIAN line:

8- 100 Reloy For break-in
operation on amateur transmitters. The
Guardian B-100 Relay hos laminated
field piece ond armature. Fine %"
silver DPDT contacts, capacity to 1500
watts, 60 ¢, non-inductive A.C, ond
in A.C. primary circuit of any inductive
power supply delivering up to 1 KW,
inclusively.

Provides accu-
rate, fixed overload protection against
current surges and continuous overloads.
Guardion's L-250 Relay replaces ex-
pensive, time-wasting fuses. Attracts
armature on 250 mils. Mox. drop
ocross ¢oil—10 v. Guardidn's L-500
Reloy cttracts ormature at 500 mils.
Max. drop ceross coil—5 volts. ldeal
for experimenters on new circuits.

—— e e A - ——— — e D ey e — ey e o— e —

SEE THESE AND OTHER GUARDIAN RELAYS AT
YOUR JOBBER — OR WRITE FOR BULLETIN R-6,

Ask your jobber for the new midget contact switch assembly which
is interchangeable with the Guardiom Series 200 coil assembly.
Your lobber carries a completa line of Guardian radioc relays.

CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY
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DEFLECTION COIL '+
SHELL CYLINDER

punciep COSMALITE |
COIL FORMS FOR..

RECEIVERS

DEFLECTIO N

COIL CCRE A new and further step in the ever in-

creasing use of these spirally laminated
paper base. Phenolic Tubes. Perform-
ance based upon approximately seven

years of research.

Other Cosmalite Types—

#96 COSMALITE for coil forms in all

standard broadcast receiving sets.

SLF COSMALITE for Permeability Tuners.

Spirally wound kratt and tish paper

DEFLECTION COIL Coil Forms and Condenser Tubes.
TERMINAL RING

RETAINING RING Attractive prices. Fast deliveries.

%

T v
\\"'i Inquiries given specialized attention.

- _w Trade Mark Registered

DEFLECTION
SPACER

7/ CLEVELAND CONTAINER .

6201 BARBERTON AVE. CLEVELAND 2, OHIO
« All-fibre Cans- Combination Metal and Paper Cans
¢ Spirally Wound Tubes and Cores for all Purposes
+ Plastic and Combmuhon Paper and Plusnc Items

PRODUCTION PLAMTS alst n Plymonth Wise. nmmm, K Y. Chcago, 10, Detr |L Mich., Fameshurg K 1
PLASTICS QIYITIORS at Plymooth, Wisc. Ogdensburg N Y. « ABRASIVE DIVISION ai Clevelind, Obic
SALES DFFICES — Rooa 223, 1186 Groadway. WY.C. alse 647 Main SE Harthord, Cosn
1 CAR20A — The Clevelane Comtaamrr Canada LEA, Prescott Delavia

[ AT
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rEF.

"COMMUNICATIONS

Including Television Engineering, Radio Engineering, Communica-

tion & Broadeast Engineering, The Broadcast Engineer. Registered
U. 8. Patent Office.

-

~
COVER ILLUSTRATION

Inspector Francis A. Burns, acting superintendent of telegraph for
the Brooklyn (N.Y.) Police Department, at the controls of a dis-
patch console in Brooklyn Police Headquarters, which feeds into a
250-watt f-m transmitter operating on 39.58 mec¢. Mobile units, of
which there are 150, operate on two frequencies; 37.22 m¢ for the
eastern portion of the borough and 39.38 for the western portion
of the borough. (Courtesy RCA)
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Death Valley V-H-F Radiotelephone Link.................. Carl Koerner
Tzo-Wax 152 to 162-Me P-M Systean Provides 27% Mile Link
bl‘f:(;‘l'ﬂ Specter Mountain, Nevada, and Diath Vallexy Junction.
Celif.

Cleveland Representative:

James C. Munn
2253 Delaware De.. Cleveland 6. Ohio
Telephone: Erieview 1726

AERONAUTICAL COMMUNICATIONS

V-H-F Airborne Communications Systems................5 A Meacham
Receiver, Power Supply and Remote Comtrol Equipment Used
. Aboard Aircraft,
Pacific Coast Rebresentative:
Brand & Brand
1052 W. Sixth St., Los Angeles 14, Calif.
Telephone Michigan 1732

RECEIVER DESIGN
Wide-Band Superhet AN Tuner......................... M. O. Kappler
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Detector, Cathoac Follower and 10-K¢ Fiiter.

315 Montgomery St.. San Francisco 4. Calif.
Telenhone Douglas 4475
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CHANNEL OPERATION

WITH

.Wll( OX 99A Transmitter

SIMULTANEOUS TRANSMISSION

Simultaneous Transmission on several frequen-
cies brings new fexibility and operatioral
ease. Three operators can use the transmitter
at one time, thus increasing bty 3 times the

volume of traffc normally handled.

EASY MAINTENANCE

Every major component is instantly removable
by means of plugs and receptocles, providing

complete occessibility and eosy maintenance.

COMPACT CONSTRUCTION

Housed in o single steel cabinet, the re-tifier,
modulotor, remote control equipment, and 4
transmitting channels combine to ma<e the
most compact multi-frequency transmutter in

the 400-watt field.

Phite for Free Catalog ...
TOMORROW'’'S TRANSMITTER TODAY

www americanradiohistorv com
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Out of the telephone transmitter came the first successful comméreial

microphone in 1920...0ut of the receiver came the loudspeaker in 1919 .
.. out of the vacuum tube repeater—developed for telephony in 1913 —

the modern science of electronics.

It is only natural that Bell Laboratories scientists and Western Electric
engineers, working as a team to improve telephony, have pioneered in the
design and manufacture of equipment in all of these fields which have
sprung from the telephone.

Whether you are interested in radio broadcasting, mobile radio, sonnd
motion pictures, sound systems, radar, lrearing aids or radio telephony,
you’ll find it wise to look 1o equipment designed and manufactured to fill
your needs by thc Bell Telephone Laboratories-Western Electric team.

— QUALITY COUNTS —

4 © COMMUNICATIONS FOR DECEMBER 1947
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e can lead in all these fields

SOUND SYSTEMS

Public Address, Music Distribution,
Wired Music

AMFM

BROADCASTING

MOBILE RADIO

Police, Marine, Aviation, Railroad,
Urban and Highway Service

RADIO TELEPHONY

Overseas, Ship-to-Shore, Point-to-Point

BELL TELEPHONE LABORATORIES

“"rrr.r-:f'.'\- J'rrrl;:-".u :.lq_:urri':u.r.lp,li. |,|'-,'|q|.l-|'--|' Y J',l.',~||'|-|".' fev  Firiseriredt
amd alecelopniaat o oll plieses o I" el rival coR R CaioNs

Werrnfind rur|.. "Fln Bell Svstons conad the nation’s fn rarest

r|r PaII PRl

Westem E Iecfrtc
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How 19,000 companies
up take-home pay

Can you deduct $18.75 from 560.00 and get $66.25? Yes. And the way you can do it is mighty important to

your companyv—and to the nation!

You start with $60. representing someone’s weekly take-home pay. You deduct $18.75 for the purchasc of
a U.S. Savings Bond. That leaves $11.25. But 841.25 isn't what the worker takes home. Ile takes home
$41.25 plus a 825 Savings Bond. Total (assuming he holds the Bond till maturity): $66.25.

WHAT 19,000 COMPANIES HAVE LEARNED

In the 19.000 companies that are operating the Payroll
Savings Plan for the regular purchase of Savings Bonds.
employees have been more contented in their johs—ab-
senteeism has decreased—even accidents have been fewer!

Those are the “company™ benefits the Plan provides, in
addition to extra security for individual emplovees.

But the Plan has other. far-reaching benefits of basic im-
portance to both your business and the national economy. ..

SPREADING THE NATIONAL DEBT
HELPS SECURE YOUR FUTURE

The future of your business is closely dependent upon the
future economy of your country. To a major extent, that
future depends upon management of the public debt.
Distribution of the debt as widely as possible among the
people of the nation will result in the greatest good for all.

How that works is clearly and briefly described in the
free brochure shown at the right. Request vour copv—
today— Irom vour State Dircctor of the U. S. Treasury
Department’s Savings Bonds Division.,

ACTION BY TOP MANAGEMENT NEEDED

The benefits of regular Bond-buying are as important todav
as ever—but war-time cmotional appeals are gone. Spon-
sorship of the Payroll Savings Plan by a responsible execu-
tive in your company is necessary to keep its benefits
advertised to your employees.

Banks don't sell Savings Bonds on the “installment
plan”— which is the way most workers prefer to buy them.
Sueh workers want and need the Payroll Savings Plan.

Those are the reasons why it’s important to make sure
that the Plan is adequately maintained in your compary.

The State Director will gladly give you any assistance
vou wish. »

oy

H " e
“The National Debt and You, sy
B . iy h-I
« 12-page pocket-size brochure. expresses the P
views of 1. Randolph Burgess. Vice Chair. 3
man of the Board of the Nutional Citv Bank

of New Yeork—and of Clarence Francis,
hairman of the Board. General Foods
Corporation. e sure to get your copy
from the Treasury Department’s State
Director. Savings Bonds Division.

The Treasury Department aeknowledges wcith appreciation the publication of this messuge by

COMMUNICATIONS

This is an official U.S. Treasury advertisement prepared under the auspices of the
Treasury Departinent and the Advertising Council
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Authorized WAA Electronics Distributors

EASTERN

Automatic Radio Mfg. Co., Inec.
122 Brookline Ave.
Boston, Mass.

Carr Industries, Inc.
1269 Atlantic Ave.
Brooklyn, New York, N. Y.

Tobe Deutschmann Corp.
863 Washington Street
Canton, Mass.

Electronic Corp. of America
353 West 48th Street
New York, N. Y.

Emerson Radio &
Phonograph Corp.

76 Ninth Ave,

New York, N. Y.

General Electric Co,

Bldg. 267; 1 River Rood

Schenectady, N. Y.

General Electronics, Inc.

101 Hazel Street

Paterson, N. J.

Hammarlund Mfg. Co., Inc.

460 West 34th Street

New York, N. Y.

Hytron Radio & Electronics Corp.

76 LaFayette Street

Salem, Mass.

Johanns & Keegan Co., Inc.
62 Pearl 5¢.
New York, N. Y.

Newark Electric Co., Inc.
242 West 55th St.
New York, N. Y.

Radio Ports Distributing Co.
128 West Olney Road
Norfolk, Va.

Smith-Meeker Engineering Co.
125 Bareclay Street
New York, N. Y.

Standard Arcturus Corp.
99 Sussex Ave.
Nework, New Jersey

Sylvania Electric Products, Inc.
Emporium, Pa.

Technical Apparatus Co.
165 Washington St.
Boston, Mass.

Tung-Sol Lamp Works, Inc.
95 Eighth Ave,
Newark, New Jersey

W. & H. Aviation Corp.
Municipal Airport
Rochester, New York

MIDWESTERN

American Condenser Co.
4410 N, Rovenswood Ave.
Chicago, lll.

Belmont Radio Corp.
3633 S. Racine Ave.
Chicago, HI.

Electro-Voice, Inc.
Carroll & Cecil Streets
Buchanan, Michigan

E. F. Johnson Co.
206 Second Ave., 5. W.
Waseca, Minnesota

SOUTHERN

Navigation Instrument Co_, Inc.
P. O. Box 7001, Heights Station
Houston, Texas

Southern Electronic Co.
611 Baronne St.
New Orleans, La.

PACIFIC

Cole Instrument Co.
1320 S. Grand Avenue
Los Angeles, Calif.

Hoffman Radio Corp.
3761 S. Hill Street
Los Angeles, Calif.

WAR ASSETS ADMINISTRATION

2

. L T
quick deliverY, too* H\l‘?\-\
\n—-‘_//

-

MANUFACTURERS
WHOLESALERS — JOBBERS

See these WAA Authorized Distributors for
your share! Their inventories include many types
of unused electronic devices, tubes and equip-
ment.

Purchasing of surplus electronic tubes, de-
vices and equipment has been simplified to a
high degree. These WAA Approved Distribu-
tors were selected on a basis of their ability to
serve you intelligently and efhiciently.

Write, phone or visit your nearest Approved
Distributor for information concerning inven-
tories, prices and delivery arrangements. Fill
your needs— NOW —while inventories still per-
mit large purchases and wide selection. You'll
find you can “Save with Surplus.”

OFFICE OF AIRCRAFT AND ELECTRONICS DISPOSAL

¢,
%
Offices located at: Atlanta « Birmingham « Boston = Chorlotte “r

Chicago « Cincinnati + Cleveland + Denver « Detroit «+ Grand Prairie,
Tex. » Helena « Houston + Jacksonville « Kansos City, Mo. « Little Rock
Los Angeles » Louisville » Minneapolis - Nashville + New Orleans - New
York : Omaha - Philadelphia + Portiand, Ore. + Richmond - St. Lovis
Salt Lake City « San Antenie + San Fr i « Seottie » Spok * Tulsa

1377

Customer Service Centers in these and many other cities.

COMMUNICATIONS FOR DECEMBER 1947 & 7
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PROFESSIONAL PERFORMANCE —that keeps the orviginal sound alive!

Make Each
Record a

\
Personal -
)
Appearance.

Listen critically: Your station is on the air. There's your an-
nouncer’s voice . . . the opening music . . . the song . .. the
chatter. Is it a ‘live’ or a ‘recorded’ program? Not even your
trained ears should be able to tell!

Today, truly professional recording reproduces all of the
quality and natural beauty of music or speech with full
naturalness. It keeps the original sound alive.

You can sum up the reasons for the unexcelled ‘live’ performance of the
Fairchild Unit 523 Studio Recorder in one simple statement: It provides a
maximum flexibility of mechanical operation that permits the operator to secure
unexcelled quality of reproduction. Fairchild provides instant, infinite variation
of pitch from 80 to 160 lines-per-inch by means of a unique planetary-driven
lead screw. Operation is controlled by a single, easily accessible knob, as illus-
trated at the left. This makes it possible to record a very loud passage at 90
lines-per-inch and to follow it with soft passages at 120 or 130 lines-per-inch
without dial twisting or the danger cf overcutting the next groove.

Timing is accurate to a split-second. Operation is ‘WOW’-free. Turntable S L SRR £
noise, rumble and vibration are ron-existent. And the performance of the Transeriprion Turniables
Fairchild Unit 541 Magnetic Cutterhead — which is standard equipment on the
Unit 523 Studio Recorder—has been engineered for full dynamic range; minimum
distortion content and broad frequency range. Want more details? Address: Lateral hynamic Pickups .
88-06 Van Wyck Blvd., Jamaica 1, N. Y.

Ntwdio Recorders

Portable Recorders

Vuitized Amplifisors

<
I

SOUN Q MENT

CAMERA @
AND INSTRUMENT CORPORATION

8 © COMMUNICATIONS FOR DECEMBER 1947
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COMMUNICATIONS

F-M Design Factors

SELECTIVITY IAS ALWAVS BEEN @ par-
ticularly important factor i receiver
nd transmitter development, usually
serving as a focal point of considera-
tion.

Fase of tuning,  tulelity,  channel
separation, transwitter  location  and
power, represent i few of the tactors
mvolved in the problem of selectivity,
a problem that becomes quite acute
the higher frequencies. At these fre-
quencies, the relationship of tuned cir-
enits and channel ~eparation must he
probed caretully.  Analyvzing this point
i a paper on -1 selectivity considera-
tions in f-m receivers, at the recent
Rochester Fall Meeting, R. B, Dome,
of G. k., said that the i-f gain of a
two-transformer  receiver,  (rom  the
converter grid to the Timiter grid, may
be as high as 3600 if the recoiver is
to be used in areas where chamnnels are
~piaced no closer than .8 me.

This interesting study also disclosed
that the -1 gam of a three-trans-
former receiver. from the converter
grid to the Tmiter grid, may be as high
as 5,600 if the reeciver is to be used
in an area where the channels are
spaced no closer than .6 me.

The study of a six tuned-cireuit re-
ceiver revealed that the signal ratio
should not exceed 2000 10 1 at the
converter grid. This ratio iy, how-
ever, rise up to 10,000 to 1 i the lin-
iting 15 good and propagation vagarics
do not prevail.

The gain data presented by Dome
were based on a practical design chart,
which provided i-f selectivity ior two
to fourteen umied circuits with tre-
quency spacings of from .2 1o 2 me.

The channel separation problem was
also the basic of an 17CC study about
a year ago when 1t was learned that
some {-m receivers did not adequately
diseriminate against moderately strong
- ostgnals 400 ke away. This
prompted the FOC to reallocate class
1 thigh power regional) stations to
provide an 800-ke separation hetween
~tations in the same service arei

P’robing turther mto this selectivity
problem,  Hazeltine  engineers  found
that practical grid-biax limiter svatems
are not as satisiactory in regard to ad-

LEWIS WINNER, Editor

DECEMBER, 1947

jacent-channel interference as, for in
Atance, ratio detectors and  svstens
cmploying a dyvmanic lmiter incas-
cade with o ratio detector,

Reporting on this investigation,
the Rochester Fall Meeting, B, D
Loughlin, of llazeltine, ~aid that the
combination oi dynamic limiter  and
ratio detector provided o system which
i> better able 1o cope with simultane-
ously applied <ignals than the ratio
detector alone.

Loughlin reported that a fast acting
ave to effect a-me rednction was also
~tudied. Howas found, however, tha
the a-m reduction fails at ~onie high
a-m frequencey and anay or miay net
lave a maodulation rise at some higher
irequency, depending upon the ampli-
tude and phase characteristics of the
feedback loap.

The ~tudy indicated. theretore. that
it is necessary to probe carefuily the
velation=hip o -m  detectors and
~electivity ~ince the type of detector
considderanly intleences  the ~uscepti-
I)ilil_\' of the receiver to illl(‘l'l‘(’l'ill:\'

~1gnals.
TV Progress

Tue vee 1947 has been quite a grind
one for tv. Operating stations have
tripled. Stations in 12 cities are now
on the air, reaching  approximately
2547 of the population of the country.
IFiftv-fowr ~tations have heen author-
ized to start telecasting soon, and
forty-three have applied for tv build
g permnits. Coax znd radio celays
have linked New Yok to Syracuse,
New York o Philadelphia to Wash-
ington. and Chicago o South Bened.
The Bosion to New York relay link
his become available. Relays to other
cities are now  heing completed and
will be open for husginess in 48,

Microwive relays operating m the
2.000- 1o 4.000-1me bands have plaved
quite a role in the transmission expan-
sion, providing the all-important cov-
erage flexibility, o Hexibility that will
be improved on in 48 through the use
of such facilities a~ trucks with micro-
wive cquipment beamed 1o centrally
located building-.

The viewing audience has grown
from a few thonsand to over a million
and as Jack Poppele of WOR and

THA said recently, many millions will
he looking on in 48,

A bright stage wis set for tv in 47,
and  there’ll e more pace-making
progress in R

Books of ‘47

U-11-F AND S-11-F TECTNIQUES, mathe-
matics, acousties. tv d radar were
covered quite thoronghly in books ve-
leased during 1947,

The all-importam subject of ultra
high frequency wis analyzed by Nathan
Mavchand in his book on “Ultra-High
FFrequency Transmission and  Radia-
tion™ (Johu Hleyy.

Arthur B. Bronwell and Robert 12,
Beam discussed “Theory and Applica
tion of Microwaves in their new hook
cWeGraze-10lly, Harvard University
Radin Researeh Labs released a two-
volume presentation on “Very High
Frequeney  Technigques™  (MeGraze
11ty

Televisiom books o 47 included the
comprehensive RCA Labs Techuical
Boak series. Volmnes 111 and 1V, cov-
ering the periods of 38 to "4 and 42
tor 406,

An extremely useful text on mathe-
niatics wias  published by Pitoan;
“Mathematics and  Radio Engincers”
by Leonard Mantner.

Books on radar ineluded the MIT
Radiation Lab series covering “Radar
Svstem FEngineering™ and “Radar \ids
1o Navigation™ « WeGraw-Hily, The
Ridar School of M also released a
book on the “Principles of  Radar.”
containing  lectures presented at the
MIT Radae Schaol o Vel ragze-Hilly.

Two excellent revised editions also
appeared in 470 " Radio Engineering™
third edition) by 19010 Terman ¢ M-
Crate-H1lh) and “Elements of Acous-
tical Eugincering™ (~ceond edition) by
Harey 15 Olson ¢ an Nostrand ). The
subject of acoustics was~ also effec-
tively disenssed in a book by Michael
Retuinger entitled " Applied  Nrehitee -
tral Aconsties™ (Chemicel Pub. Co.)

“Patent Notes for Fngineers.” o
very hamdy little book. also appeared
in 47, 1t was published by the RC.{
Reviere department of RCA Labs
Division.—T.. W,
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(Above)

Central station control console used by city cabs

in Pulaski. Virginia (Courtesy Doolittle Radio
and lLeonard Electric Nupply Co.)

(Left)
Miami Beach Yellow Cab with a 15-watt trans-
mitter and l6-tube receiver which has a 1
microvelt sensitivity. (Courtesy Communications
Co.)

Two-Way Taxicab
Radio Systems

TiE ADOPTION AND SUCCEsSSFUL util-
ization of two-way radio w the taxi-
cab ficld already exveed the most op-
timistic prophesies of radio and taxi-
cab experts. The growth of the taxi
radio svstems has substantinzed  the
testimony offered at FOCU hearings by
the American  Taxicah  Association.
the National Association ol Taxicab
Owners and the Cab Rescarch Bureau.

When the now famous FOU Doeket
No. 6631 assignad frequencies in the
1532 to 162-mc¢ band for new  land
transportation scrvices on May 25,
1045, it was expected that taxicabs
would be one wi the sniadlest of mobile
radio services.  This fecling was hased
on the overall numher of taxicab~ in
existence as compared to e uumber
of truck., bus and railroad wvehicles.
The FOCC allocations gave ratlroads

Front view of model 210.1) of Communications
Company.

10 o

60 channels and all highway radio <cr-
vices 2 total of 24 channels.' Taxicabs
were given one channel (two Trequen-
cies in the case of duplex operation)
out of the wenty-four reserved for
highway  radio Already.
there are more taxicab radio installa-
tions opcrating on a singie chanvel
than exist for all railroads, trucks and
buses in the Uniterd States on the
other ¥3 channels.

At the time the allocations were
made, there were less than 30.000
taxicabs i the United States.  Since

services.

1Each clanel is 66 ke wide.

Interior top chassis view of 30-watt Temco model
30-FM'T transmitter.

COMMUNICATIONS FOR DECEMBER 1947
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that time. returiting veterans becoming
available as drivers and fleet owners,
and the resumption of taxical produc-
tion has greatly increased the number
of vehicles for hire. Today, according
to .\. Weisinger. editor of Tauxi
I cekly, there are about 90,000 taxi-
cabs in service of which about 75,000
taxicabs are destined to be equipped
with two-way radio.

Despite the short elapsed period of
time. experimental licenses for initial
service and the inability of the radio
industry to cope with the equipment
demand, over a third of these 73.000
cabs are now either equipped, licensal
10 be cquipped or orders have been
placed for the equipment.

As of October 1947, the I'CC Lund
transportation  section  advised  the
writer that over 600 taxicab fleets
have been licensed 1o use two-way

“Top chassis view of taxicab 7 to 10-watt trans-
mitter-receiver; Motorela Dispatcher.
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A Report on the Technical and Economic Aspects'of the
Mobile F-M Service, Which Is Now Being Used by

Over 600 Fleets

Operating Some

20,000 Cabs.

by SAMUEL FREEDMAN

Author of “Two-Way Radio”

radio. and that new applications were
coming in at the rate of 100 cab feets
per month. As of November, 1947,
one manutacturer had sold equipment
to over 350 taxi fleets in the United
States. Another  manufacturer has
completed contractual negotiations to
mstall radio <vstems in 1000 taxicabs
in Chicago (for the Yetlow Cab flect
alone), LOKY i Los Angeles, 600 in
San Francisco and varions numbers
between five and over cighty in the
Calitornia cities ot Long Peach, Visa-
lia, Tulare, Hanford, Fresno, Sacra-
mento, Wilmington, San Luis Obispo,
San Diego, 1 Monte, 1Fast Los An-
geles,  Pomona and  other points
throughout the United States. (Com-
parable have  been re
ported by ~everal other manufacturers
either on o national basis or on a zone
basis.

experiences

The taxicab fleet owners have been
well pleased with cab-radio which has
resulted in more business and an in-
creise in percentage of profit. Two
way riadio in the taxi ficld is selling
itseli. and at this moment there ap-
pears to be business available to every
fiein able to make deliveries. The gen
eril expectation is that hefore the taxi-

+ Righoy

The 20-watt instantaneous heating Kaar transmitter: FM 173X

FTR taxi receiver, u lictube double conversion maodel.

cab tield i< saturated, the trucking
ticld will open up with an even greater
demand since there are forty times
more  trucks  than  taxicabs n o the
United Sutes,

Economic Advanfages of Systems

T'ypical reports, based on actual ex-
periences, indicate that cab radio ser
vice costs are seli-liquidating in o a
shart period of time:

(1) Once major Heet reports that
every radio-equipped cab s equivaleut
to as many as three non-radio cahs in
parallel service.

(2) Another repurts that  every
radio-cquipped cab can gross at least
83 more per eab per eight-hour shift.

() Another  ¢laims  that  radio-
cquipped cabs can average up o 234
more revenye per mile traveled than
can non-radio mabs,

¢4y Al claim that there i~ a
marked reduction in dead or eruising
(non-farepaying) mileage. 1t aver

tRight)
Four types oif puwer supplies which can be used
with Harvey Radie equipment. At upper left,
a-¢ trunsmitter power supply: upper right, d.c
transmitter power supply; lowner left, d-c re-
ceiver power supply; lower right, a-c receiver
power supply.

San Francisco Yellow Cab with a twa.way axi-
talkic which has a 25.watt output. {(Courfesy

Muobile (ommumicatians)

Top chassis view of Harvey Radio transmitter
and recetver; transmitter has  30-watt output.
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ages about 30, varving between 23%
and 73%, depending on circiumstances
and location of the taxicabs in the
citvwide area.

(3) The service has prompted new
business and made it feasible and
profitable to handle. Return loads he-
come much more common when a
radio-cab discharges a passenger in an
outtving or poor busiucss arca. The
business hitherto ignored on =ide
streets or in outlving areas heconies
as convenient to accept and handle as
the business on the main thoroughiares
or the midtown area.

10) The radio-cab has made cvery
home, business  or other telephone
cquivalent to a taxicab telephone stand.

Resvits of Recent Installations

Pulaski, Pirginid: In an analysis of
a feet of seven cabs with and without
radio, in a city of 12300 population.
with a total of seventy-five cabs,
among several fleets, the following
data were compiled :

. January 1947

(Without  May 1947
radio)  (Hith radio)
Number of cabs. . 7 7
Miles traveled.. .. 25.044 32952
Gross ncome. .. $3,485.30 2538270
Icome per mile.. 13.59¢ 16.34¢

Odell G. Mayberry., manager of the
City-Cab fleet, involved in the fote-
going suudy, stated that January has
always been an-above-average month,
whereas May is an average month be-
cause of weather conditions.  There is
niore taxicab patronage in the winter
months when exposure ontdoors is less
comiortable.  Despite this. two-wav
radio can take a less favorable month
and make it substantially exceed the
hest month withowt radio.

Pluinfictd, N. J.: Fleet owner re-
ported that the adoption of two-way
radio immediately raised the revenue
from 22 to 35 cents per mile.

High Point. N. C.: A\ report by
FCC, covering caretully-observed tests
for a ten-day period, with four radio
cabs versus gix non-radio cabs, showed
that the four radio cabs averaged 1.300
miles, 425 faves and $330 vevenue each:
the six non-radio cabs averaged 1.000
miles, 200 fares and only $150 each.

Chicago, IH.: \ Radio Flash taxi-
cab driver reported that he is gross-
ing 200 mile~ per day as compared to
120 miles for non-radio cabs.  When
hie is in the downtown area or near
terminals, he usnally finds his own
fare-paving passengers with little ei-
fort. When he is in other zones. he
relies on the central station dispatcher
to find him a passenger in his proxim-
itv. The tendency is increasing for

12 o

The 2% watt transmitter-receiver umit  of
Rendix: model RTR-2.

the dispatcher to more and more as-
sumie the responsibility of providing
passengers, while the driver concerns
himseli largely with the operation of
the vehicle.

Two-way radio always is important
to the driver. 1t is important to the
taxical tleet owner only when the
driver ix employed by them, normally
ot commission.  In most eitdes  the
commiission paid the driver is 42V3%
of the fare registered on the taximeter.
It varies in city to city as follows:

In Lo~ Angeles, drivers are paid
4714 commission with an 88 per day
minimmm guaranteed wage, exclusive
of tip~. Yellow Cab holds an exclu-
sive tranchise with 1000 cabs except
for about 100 veteran cabs established
since the end of the war. The c¢ity
has the largest geographical area in
the United States (432 square miles).
It has relatively few cabs for the size
of the overall population because a
greater pereentage of the population
and visitors operate their own private
automobiles. Taxicabs arve therefore
spread out more thinly and they are
often hard to find at lovations removed
irom principal thoroughfares and ter-
minals.  The danger of making a long
trip back without a tave after discharg-
ing a passenger is wmnusually great.
Two-way radio is destined to revolu-
tionize their taxicab revenues and ser-
vice to the public. During an inspec-
tion of a telephone-operated main dis-
patching office in this city at the 5 p, M.
rush hour., two persons were steadily
receiving telephone requests for taxi-
cab service, while fifteen dispatchers
were hard pressed tryving 130 taxicab
stands by telephone to find the neces-
sary taxicabs to Al these requests.

Their percentage of hits (hnding a

RCA transmitter-receiver installed in trunk rack.
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cab by that method) was discourug-
ingly small, as well as very trying to
the dispatcher and annoving to the
mpatient  passenger  waiting  some-
where.  Many cabs, cruising without
passengers, would have liked to have
known of these opportunitics in their
area.

Incidentally cach operating cab in
the 1.000-cab Heet is expected to aver-
age $20 per shiit, or approximately
£460,000 per day.

In Chicago the major fleets pay their
drivers 4214% commission. with no
minimum  guaranteed wage.  In the
caze of independents, a driver owns or
leases a taxicab.  In some cases an
enterprising individual may own sev-
eral cabs which are rented out. i
radio-equipped. uch 2 cab may rent
for $10 to $12 per shift. i the cab is
owned by the driver without radio, the
radio cquipment may be rented tor $20
per month. This cost includes main-
tenance and central dispatching sev-
vice from an organdzation, such as
Tower Cabs. Since one central station
is serving many independent drivers,
chaos is minimized by the central sta-
tion who first determines which cab or
cabs desire to handle a passenger need-
ing a cab. The procedure is to first
broadcast ( without specific call to any
particular cab) the general location
where a cab iz needed, such as “Clark
and Division” Streets. Any driver
hearing it may offer to take the call,
The dispatcher then gives the volun-
teering or selected taxicab the con-
plete address. 1f no one volunteers
and the need is important, further re-
nmoved taxicabs can volunteer.

In Philadelphia, Yellow Cab has be-
gun to equip their 1L,300-cab fleet witl:
two-way radio. Non-radio drivers re-
port about 25% dead mileage.

In Washington, . ., the largest
organization, Fiamond. Taxicub, is
currently  negotiating  for  two-way
radio in 2,000 taxicabs. The Airpori
Taxi Service. who have the franchise
for hauling passengers from the
Washington National Airport to the
city, have cquipped some of their cars
with Bell system toll radio facilities.
Passengers ordering an aivport taxi
in the city proper pay an extra charge
for the service of heing picked up at
points other than the Hotel Statler.

Right: Data on eight madels of mobile equipment
used for taxi service.

[To Be Continued;
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VERTICALLY POLARIZED V-H-F ANTENNA
Design Factors

t Broad-Band Antenna With Gain of 2.6 DB Developed for
Airline 122 to '36-mc Band and 152 to 162-mc Railroad
Radio-Taxicab Band.

by J. P. SHANKLIN

Project Engineer
Bendix Radio, Div. of Bendix Aviation Corp.

Jr radiation are among the initial points with length as compared to a /2

requiring =tudy. dipole is shown by the dashed line in

If the length of a center-ted antenna, Figure 2. At [ % equal to 38 % the

shown in Figure 1, is varied the radia- theoretical gain is 3 db over a 2/2

tion pattern for any length may be dipole.  The corresponding radiation

| calculated by : pittern is shown by the dashed line of
. Cos (27 1/A) —cos (271/X\sin @) ['1g’}|re 3. X i

. I — (1) To cover the required irequency

Cos ¢ ranges it wis known that relatively

iew 52- 2 - . - [
£ USSP G LD kb (DU LT D large - diameter  radiating members.

would be required. To investigate the
effect of increasing the diameter of
antenna on the radiation pattern the
antenna of Figure 4 was constructed.
This antenna was mounted horizon-

Where: ¢ = relative voltage radiated
in direction 6.

= vertical angle: the an-
tenna i3 assumed to be
vertical.

= halt length of antenna.

To FILL THE REQUIREMENT Of an an- 8
tenna with appreciable vertical gain
and sufhiciently broad band to cover the
airline communication range of 122 me

to 130 mc or the railroad radio and tally ~o that it~ radiation pattern could
taxicab range of 132 me to 162 me. At ! 2 equal to 34 %, radiation in the  be easily taken.

many unique design factors must be horizontal, or ¢ equal zero plane, is a Patterns were taken with various
considered. Relationship of length and maximum. The variation of gain antenna lengths at a frequency of 480¢

Figure 3 (leit)
Radiation patterns of a theoretical thin wire and 025 N\ o.d.
00" 90* & 70" 60° 50" 40" experimental dipole.

] i 7 £ Figure 2
- - Plot of gain versus lenkth of a dipole. The dashed line shows the
e e variation of gain with length as compared to a hali-wave dipole.
% ke e The solid line shows the db gain versus length ar 480 mc for
the antenna illustrated in Figure 4.
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Figure 1 3y !

Layout of simple dipole, illustrating the length

of the center fed line and its relutionship to ; Y 3
radiation, |\ X - W [ |1 % y .H“‘--.‘,‘_ i !
" 3 g " ] | = . i ® ! = o,

. . -pgup b : T L . A Tt aoe
me and the corresponding gains calen P e >, + {
lated.  The plot of db gain versus . O W T LA
length is shown by the solid line m A N e
g 5 e : o g “agr X . ; ] I . S Pl 300
Figure 2. The length for maximum o — \ b

. N - S " 1 5 , >
gam was tound to be a4 equal to i iy / ] i W N o
9 16 . The radiation pattern obtained e 0T e 700 80r 900 e 700 & 507 a0

at thi~ length is shown az a solid line
m igure 3.

The model =liown in IYigure 3
then constructed.

Figure 6

A rertical radiation pattern of the Figur2 3 antenna at 480 mec.

was
This antetimi is ox-

the halanced-fead  antenna pattern in

sentiadly a coaxially fed version of the - . . .
- R . . IFigure 3. The gain ealculated from
madel shown in Figure 4. The radia- S 5
. . the pattern of Figure 6 was 236 db. ¥ oo
tion pattern of this antenna at 480 mce 5 - N : .
: v : Patterns taken at 454 me and 306 me | . '
i~ shown in Figure 6. Tt will he noted . ; R . : | B |
. R vielded gains o 225 and 2.30 db. re- = :
that this pattern agrees closely with : . . | [T
. spectively, showing that the patterns El ; .
remained relatively stable over a range 5 NN
: arithle 2e 136 me
r 0251 compariable ta 122 to 1 c. 0
(I} ‘ y q H As experience had shown that mast . ] Ny
T radiation may he <erious in coaxialby- % ;1 7
| Contined on page 33)
Figures ¥ 4 und & (right) !
In 4 appesrs internal feed svstem of dipole. 2 (0)
In b we have the equivalent circuit for u com- {
hination of the shortd stubs £t and /. of 73
ohms (RG.11 U,
Figure 9 a and b
FEED LINE (urves of standing-wae ratios. In ¢ we have
a plot for the 122 to 136-me range (Bendix MS
17141 and in b we have a 152 to 162-mc range
plot (Beandix MS 1718).
Figure 4
Antenna designed to study the cftect of increas-
ing digmeters of antennas on radiation, A fre-
queney of 480 me was considered in this design.
T T I T T
Figure 5 | /
Coarnial fed version of Figure 4, T 1 v ~
— | | I/L/E ;
I 4_ I | |
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~ Death Valley

DEAYY
DEATH VALLEY JCT. § vALLEY

REPEATER RADIO
'h-.n = STATION

bl
1 DEATH VALLEY
JUNCTION

OPEN WIRE
LEAD TO

FURNACE

- CREEK INTI

OPEN WIRE LEAD
TO TECOPA mup

SPECTER MT.
REPEATER RADIO
OPEN WIRE Ao
LEAD TO -
RENO AND ~
LAS VEGAS / i
A —
& SPECTER AAT
3 & REPEATER RADIO
"‘ o~ T STATION
‘<, & [}
¢ NATIO
\ :"l “-:' ron:n::-:v ,’ g\ ;:;'::s

FURNACE f

’ o
' o e
s iNw , VEGAS
DEATH VALLEY JCT.

W™ REPLATER RADIO
STATION

S5AN BEaNARD NO

‘The general and specific
locations of the radio
link of the Death Val-
ley telephone system.
Inset at Jower right
shows telephone lines
which serve Death
Valley and the inacces-
sible section that made
the radio link neces-

N sary. Drawing at left

. shows the radio path

across the state line

from the Specter Mt.

" O répedter station to the

newly constructed sta-
tion near Death Valley
4 Junctien,

CHRISTMAS oF 1849 saw the first white
men ever to reach what the Indians
called Tomesha (ground afirc), strug-
gling for survival in that barren waste-
land which now is known as Death
Valley. Forty days later sone of these
emigrants found their way across the
Mojave Desert to the fertile San
Francisquito Ranch, near the present
Newhalll A few remained in Death
Valley forever.

These pioneers were followed by
gold and silver hunters, but the real
weilth of the region was in borax.
Same years after it discovery, large
scale production in the region started.
aml ERR2 saw eennmunications with the
outside world carried on through the
now  legendary  twenty - mule - team
freighters which bhauvled  tons of  the

16 o

white borax crystals to railhicads to the
south.

By 1907, nule teams had given way
to the establishment of the Tonopah
and Tidewater Railroad, changing the
region in a small degree from its pre-
vious near-isolation.

Early Telephone and Telegraph
Service to Death Valley

The years following the establish-
ment of the Tonopah and Tidewater
Railroad, eventually saw telephone and
telegraph messages carried from the
Death Valley region over a pole line
stretehing some 110 miles from Fur-
nace Creek Inn to Baker. where tele-
phone connection was made to a back-
hone open wire line between Las Vegas

and San Bernardino. The line carried
one copper pair and one iron wire, and
in some sections was accessible for
maintenance only because its route fol-
lowed the right-of-way of the Tono-
pah and Tidewater Railroad.

Requirements for Additional Clreuits

The years of World War II saw
further increase in the number of tele-
phone instruments on the heavily-
loaded circuit. The pole line proper,
which was owned by the Pacific Coast
Borax Comipany, did not offer the op-
portunity of additional suitable circuits
without excessive expenditures in man-
power and strategic materials. By the
end of the war, the in-season traffic
load was far too great for a single
circuit, and technical problems had
arisen from the large number of in-
struments on the line.

Traffic studies disclosed two addi-
tional telephone circuits would be re-
quired initially to relieve the situation.

Radio As a Relief Measure

Several plans for providing these
telephone circuits were studied. These
took two general forms, namely, use
of new open-wire construction, or radio
transmission.

The Tonopah & Tidewater Railroad
had ceased operation in 1940, with rail«
being removed a few vears later. The
37 miles of the pole line between Sil-
ver [ake. site of a CAA air station.

{Left)

Monitoring one of the transmitters in the Death
Valley Junction station.

Portable antenna used with west radio car during site testing.
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V-H-F Radiotelephone Link

Two-Way 152-162 mc Phase-Modulated System Bridges
Inaccessible Areas, Providing a 271, Mile Link Between
Specter Mt. and Death Valley Junction For Service to San
Bernardino and Las Vegas. Three-Element Antennas,
Mounted on 65 Poles, Having Gain of 6 db, Provide

Signal Level of About

108 db Below 1

Watt.

by CARL KOERNER

Engineer, Transmission Department
Pacific Telephone and Telegraph Company
Soufhern California Area

and “lecopit to the North over a moun-
tain range, had become practically in-
aceessible for maintenance. 1t there
fore, was deemed reasonihle to plan
on abandoning this section.  New cir-
cnits to the region would be required
for ronting via Las Vegas, Nevada,
il a repeater station on o Specter
Mountain on the warborn fackrabbit
open-wire lead east of the Sierra Ne-
vadis between Reno and Las Vegas.
New construction would he requirea
o conneet this lewd with the Death
Valley wire lead at Death Valley Junce
tion near the east rim of the valley.

Cost stndies indicated radio to be an
attractive method of reaching Death
Vidley.

tion woulidl provide desired experience

In addition, a radio installa-

in the use of this facility in this type of

application and, therciore. enable a
more experienced approach in consid-
ering future applications.

It was thereupon agreed that tests
should be undertaken ior the purpose
of verifying that telephone  circuits,
which otfered the possibility of meet-
img the high stamdanlds required {for
metusion in the national telephone net-
work, could be established over this
route by means of radio.

Telephone Circuit Performance
Requirements

A comsiderable difference exists be-
tween a circuit link, or section, which
apparently  talks  satisfactorily  from
terminal to terminal (such as from
radio station to radio station) and one
which meets the exacting requirements
necessary for inelusion in a national
telephone network.

One reason Tor this iz that a given
built-up telephone connection may con-

IRight)y Graph illustrating the clevations of the terrain between the

two points in the Death Valley tink. It will be noted that the path
is not strictly line-of-sight since an intirvening mountain  peak
protrudes scveral hundred feet into the path.

1he repeater station setup at Specter M., Nevada. showing the
carrier openewire tead and the v-h-f antennas.

S —
-

<ist of as many as four or more
cireuits.  Lach circuit in turn may
consist of a variety of facilities, such
as voice frequency or carrier traus-
niission systems on open wire, cable or
radio.  Noise. however, is cumulative
aidd unless each  facility  contributes
only its proper share. the over-all cir
cuit noise will be excessive.

Radio Transmission Tests

To secure sites which would provide
maxinum point-to-point transniission
r-i path-loss measurement tests were
initiated.

Path-loss  measurements consist of
radiating a test signal from @ trans-
mitter at one terminal location and
measuring the received signal intensity
at the other terminal by substituting
an equivalent signal from a calibrated
signa’ generator for the signal irom
the distant station. The power equiv-
alent to this level is then calculated
and expressed in db relative to 1 watt.
Subtracting the latter from the trans-
mitter power output, also expressed in
db relative to 1 watt, and taking into
account antenna gains and transmis-
sion line losses, the loss for each path
stidied may be determined.

With the results of path-loss nieas-
urements, it is possible to compute the

(Continued ot page 31)

1Previous to the tests. path-los< cideulations
were made with profile contonrs plotted from
L. S, Geological Survey Topographic Maps.
These served as a guide in the selection of sites
at which it wonld bhe most reasonable to test.

2

w

>

w

-

<

w

TRT w
w

rgr. 1 6
@

«

-

L

i

™

o S P [

MILES FROM SPECTER MTN. STATION

i
POLE:

{

It 1588,

1
TH VELLEY
O | wiie

COMMUNICATIONS FOR DECEMBER 1947 ¢ 17

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

V-H-F AIRBORNE
Communications System

Part I1," Offering a Discussion of the Receiver, Equipment

Mount,Power Supplyand Remote FrequencyControl Setup.

by S. A. MEACHAM

Wilcox Electric Company, Inc,

THE v-1-F RECEIVER® of the airborne
svstem is constructed as i complete
self-contained unit in a fashion similar
to the transmitter. Again, the power
supply iz an external unit. \echani-
cally, the receiver i identical in size
with the transwmitter and all electrical
connections are made through an air-
crait-tvpe plug located on the rear of
the chassis.  The irequency change
problems and reduction of the number
of tubes were solved exactly as in the
transmitters. A\ frequency changing
unit similar to that used in the trans-
mitter was devised.  The size and
general conhiguration was changed to
accommodate  the slightly  different
space requirements of the receiver hut

Hnitial  installnetit
CovMUNICATIONS,

appeared  in October

18 o

the major electrical and mechanical
components remained identical.  De-
signed as a complete, self-contained
unit it mounts as an istegral part of
the receiver with all external electrical
connections accomplished by means of
an interconnect plug.

Seventy channels may be set up in a
manner  similar to  the transmitter.
They are limited only to the sime ex-
tent as the transmitter.

All v-h-f resonant circuits are kept
in proper tune across the band by
means of tuning control driven by the
same motor which shifts crvstals for

Equipment mount.

cup washers hang on a threaded and hinged rod.
are pulled down tight on stainless-steel hooks on the fromt side
of the transmitter-receiver and power supply.

Figure 1
The power supply,
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frequency change.  This is an exacr
repetition of the transmitter operationr
and again the resonant circuits arc
kept in svnchronisim with the crystal
drum.  This similarity between trans-
mitter and receiver has been main-
tained throughout the system to mini-
mize the maintenance education and to
minimize the spare parts required.

Power Supply

The power supply,! Figure 1, supplies
the high voltage requirements of the
transnutter and receiver. The outside
dimensions are exactly the same as the
transmitter and receiver and all external
connections are made through a plug
mounted on the rear of the chassis,
Again, by proper wiring of the receptacle
into which this rear chassis cennector
plugs, either 14- or 28-volt operation is
obtainable.  As will be noticed in Figure
1, the dynamotors are equipped with con-
nectors to allow them to be plugged into
the chassis. \When changing from 14 to
28 volts or the reverse it is necessary to

install the proper dynamotor designed
with the appropriate primary voltage
3Type 321\,

Figure 2

thumb screws and steel
Cup washers

Six stainless steel
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Figure 3

Fisve units which comprise the vh-f

windings.  Connections between dvnamo-
tor and plug are such that ii a 14-volt
~upply is installed in a 28-volt position
the dynamotors will not be damaged.

Equipment Moun$

The cquipment mount,'! Figure 2, was
designed to facilitate mounting electrical
interconmection  between  the three units
and shock protection for the three units.

Interconnection between external cir-
cuits and the three units, as was pre-
viously mentioned, is accomplished by
means of aircraft type connectors mounted
on a junction box at the rear of the
cquipment mount.  Inside this junction
box 15 a terminal steip by means of which
all interconnection between  these  three
units s made, as well as all external con-
trol, audio and power circuit. On one
end of the junclion box will be noted an
vpen hole and a coaxial connector. This
open hole is standard  size for aircraft
Hexible conduit fittings and the coaxial
connector for the antenna feeder line, On
cach side of the imtercontiecting receptacle
will be seen a taper pin, This is a spring
loaded stamless steel fitting which matches
two heles in the rear of ecach chassis,
These two pins serve as alignment guides
11 proper mesh of the rear chassis plag
ang the junction box receptacle, and for
he' ing down pins to keep the unit solid
on the mount.  Above cach receptacle is
a third stainless steel pin, Fach of these
arc mounted in a difcrent mechanical re-
lationship with their corresponding  re-
ceptacle,  The holes in the back of each
unit which fit the various positions on the
mount are located to fit its own particular
key, therehy eliminating the possibility of
mstalling  the transmitter i the power
supply  or receiver position. the power
supply in the transmitter or recelver posi-
tion or the receiver in the transmitter or
power supply position,

Often it is desirable to install this equip-
ment mount with the back end close to

airborne communications system.

the skin of an airplane or a bulkhead
without allowing room for access to the
mternal ternmnal steip.  To facilitate this
the junction box has been made removable
trom the front. so that by this removal
process it may be inspected and serviced
from the {ront side.

Four shock mounts are included on the
equipiment mount.  These serve to soiten
any sudden shock the aircraft tmght en-
counter and to decrease the amphtude of
constant vibration experienced when in
flight.

Remote Control

The remote control switch  for  fre-
queney ~election presented a rather un-
usual problem. Two independently-oper-
ated walfers of a standard multiple posi-
tion rotary sclector switch, one having
cight positions and the other nine, are re-
quired.  The final design incorporated
these two switches, one behind the other,
with the rear section driven by a shaft
inside that which operates the  front
switch section. A\ duoal knob is then
mounted on these two shaits. One kuob
has eight plastic-fitled holes drilled par-
allel to the shaft and on a circle concen-
tric with the outer diameter. Nunbers
from one to cight are engraved in these
holes and light 15 transmitted  through,
one at a time, The second seetion of the
knoh is constructed in the same fashion
excent that it has nine holes and is num-
bered from one through nine, the second
section being mounted cuncentric wth the
first section. By using the outer number
as the first digit and the nmer mmuber as
the second digit seventy-two comhinations
are possible, beginning with c¢leven and
ending with eighty-nine.  Number eleven
and number cvighty-nine are off positions,
with the balance of the combinations being
chanuel numbers  with frequency  deter-

Type 3230,

mination controlled by crystal frequency
installed in each position.

Control Box

No standard control bux has been de-
signed for the cquipment since 1Most aiv-
plane cockpits are severely crowded and
the change-over from h-i to v-h-{ is being
made slowly under a combined operation
process. I addition 1o the irequency-
change switch, there is required a primary
un-off switch, a recelver sensitivity con-
trol and an audio control for each of two
output  channels.  All these items are
comparatively small and may be situated
in moere usable positions than would be
possible if they were tied together in a
standard control box.

Channel Coverage

Present plans for use of this portion of
the spectrum intend transnussion and re-
ception to be on the same _ircqgcng_v at
all times. Future speculation indicates
the probability of transmission and recep-
tion on different frequencies. The equip-
ment is sufficiently Hexible to accommo-
date changes that may be necessary tor
other tvpes of operation which may be
required. The present one-channel op-
eratiun requires nineteen wWires between
equipment and frequency change switch,
one wire for sensitivity, one wire for the
warning light. and four wires fur the
two audio lines, for a total of twenty-tve
wires. Changing to cross-channel opera-
tion will require the addition ot two
wires and a toggle switch which altows
selection of transmitter frequency and re-
ceiver frequency independently by oper-
ating the toggle switch from one position
to the second. This cross-band frequency
change process has one pOs:Slth disad-
vantage. 1f a transmitter firequency 18
selected. the toggle switch changgd to re-
ceiver position, and then a recerver ire-
quency selected, there is no indication of
the transmitter irequency selected.

Additional Selector Switch

The complexity of modern aireraft is
such that many times it would be hazard-
ous to require the pilot to rementber de:
tails of this type. .\ possible and prac-
tical solution would be installation of a
second frequency sclector switch instead
of the toggle switch, No additional wires
would be rquired over the numbor made
necessary by the addition of the woggle
switch, and the togele switch may be
remoy ed.

Although the discussion indicated loca-
tion of these units on the cquipnient
mount, cach unit, which is complete and
selt-contained, can be mounted separately
in different parts of the plane, as space
permits,
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Wide-Band Superhet
A-M TUNER

590 600 610

Figure 2
Plot illustrating how a steady state 10-kc note
moduleting a 000-kc carrier produces sideband
signals, displaced 10 ke on each side of the
carrier frequency,

590 600 €10

N

590 600 610
1)}

N

590 600 610
[¢)

Figures 3a, b, ¢ and d (below).
In @ appears an ideal bandpass characteristic.
In & we have a narrower pass band. The side-
bands corresponding to 10-kc modulation would
not be heard when receiver is exactly tuned to
the carrier. In ¢ and d appear tuning effects
when one or more single-tuned resonant circuits
are used.

e

5§90 600 610

20 o

THERE 1AS BEEN CONTINUING INTER-
EST among broadcast and commercial
communications men in wide-band re-
ceivers. Improved 2-way speaker sys-
tems (coaxial, etc.), improved micro-
phones and recording and reproducing
techniges have stimulated this inter-
st

Although frequency assignments are
made at 10-kc intervals in the broad-
cast hand, broadcast stations in some
non-interfering areas wuse a  wider
hamd.  1n addition. it is common prac-
tice to equalize the program lines from
the studio to the transmitter to have
good response up to at least 10 kc.
For example. at feast three broadcast
stations in the l.os Angeles arca have
line equalizer> with a slight rise be
tween 12 and 14 ke, This means that
for good air check recording and good
critical listening. at least to programs
originating i the local studio, sub-
stantially flat response to at least 10
ke is needed.

Bandwidth Requirements

When amplitude modulation takes
place, modulation side bands occupy
positions which are actually on each
side of the carrier by the amount of
the modulating frequency. For exam-

ple. a steady state 10-kc note 1009
modulating a 600-kc carrier, woull
produce side band signals displaced 10
ke each side of the carrier frequency.
Tt a very sharp

as shown in Figure 2,

receiver is turled acrosx such a modu-
lated carrier, each side band may be
heard separately. The 10-kc¢ output
will go through a maximum, fade out.
bhecome loud again and fade out again.

The ideal band-pass characteristic
for hearing such a signal and exclud-
ing noise and extraneous interference
would be that shown in Figure 3ua.
If the pass band were narrower (as-
in lYigure 3b). the side bhands cor-
responding to the 10-ke modulation
would not be heard when the receiver
i~ exactly tuned to the carrier, and
only the lower audio notes would ever
reach the speaker. If the pass band
of 3b were adjusted to one side of
the carrier frequency, the side bands
on that side of the carrier would be
amplified satisfactorily., The effect
would also be noted if the overall shepe
of the pass band were as shown
in 3¢ or 3d. However. if the
the nwodulation were music or speech,
which was not a symmetrical wave in
the first place, the reproduced wove
would have only the shape of that side
hand and sound distorted. If the pass
band were tuned off far enough that
the carrier frequency falls down on
the side of the pass curve, insufficient
carrier voltage would be generated at
the second detector, and side band
components of high percentages of
madulation would be in a larger ratio

Figure 1
View of the wide-band amplisier.
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by M. 0. KAPPLER

The Kappler Company
Los Angeles, California

to the carrier voltage present than
they were in the original modulated
carrier, resulting in over-modulation at
the detector and attendant distortion.

1i one or more single-tuned reso-
nant circuits were used, the result
would be a curve like that shown in
Figure 354, in which only a very nar-
row portion at the top is anywhere
near flat. The width in cycles of this
portion is a percentage of the carrier
frequency which is determined by the
() of the circuit, becoming sharper
as the (0 is inereased.  Unfortunately,
however, if the ) is decreased to nc-
complish a greater bandwith, the re-
jection outside of the desired band-
width becomies much poorer. At rela-
tively high frequencies, a single-tuned
circuit could inchule a pass band of
20 ke, since the same percentage of
the higher carrier frequency would be
i larger number of cycles; however,
for practical Q’s this is not the case
anyvwhere in the broadeast band. With
vomplicated configurations, consisting
of multiple resonant circuits, a fixed
20-ke bandwidth in the broadeast band
can be accomplished, in the same way
that almest any configurition of band-
pass filter may be accomplished in the
awdio-frequency spectrum.  However,
it =uch a bandwidth i~ to be adjusted
to various frequencies, as in a tuned
r-f tuner, the problem becomes more
complicated, since the adjustment
for the resonant circuits used must
be gauged mechanically, A possi-
ble solution is the use of overcoupled
resonant circuits. By the proper se-
lection of (0 and the coefhicient of
coupling, double-tuned circuits, simi-
lar to those shown in Figures da and
4b. may be made to have the required
bandwidth in the broadeast band, pro-
viding a shape like that shown in
Figure 4e.

However, in order to secure suffi-
cient gain, it is desirablc to have three
or four stages of amplification. If caclt

of these were coupled to the adjacent
stage by one of the types of double-
tuned circuits, which are necessary to
secure the band-pass characteristic, it
would invelve a six- or eight-gang
tuning capacitor, which is quite im-
practical. Reducing it even to the sim-
plest possible arrangement, and taking
2 considerable sacrifice in sensitivity
to do this, a four-gang unit would be
required,  Even assuming the reason-
able availability of such a capacitor,
another difficulty would present itself,
naniely, that of having the four-gang
unit track over the desired frequency
spectrum.  1Ixperience has shown that
even by bending the plates, only a
rough approximation of a symmetrical
curve can he accomplished over the
whole broadcast band.  IFailure to do
this causes overmodulation distortion,
Furthermore, since the width of :he
top of the curve is a function of the Q,
which varies with frequency, it is usu-
ally necessury to vary the coefficient of
coupling through the band to compen-
sate for this effect and maintain the
same bandwidth.

Advantages of Superhet

The i-f section of the superhet cir-
cnit could be aligned once and for alt
and cach capacitor or tuning slug ad-
justed individually without attendani
mechanical ganging problems.  Sev-
eral stages could be included in order
to provide the necessary gain, How-
ever. several difficulties appear in the
application of this type of circuit.

Random Noise

The first of these is random neise
originating in the front end of the re-
ceiver, The importance of reducing
the noisc generated is even greater
here than in a conventional receiver
since the noise output of any svstem is
proportional to the bandwidth. Since

a

590 600 610 -

Figures 40, b and ¢
Double-tuned circuits are shown in a and b,
and the resultant bandwidth appears in c.

the required bandwidth for this use is
at least twice that of the conventional
receiver, the noise output would be
twice as great, all other things being
equal. Assuming that the sensitivity
of the set is insufficient to reach the
level of thermal noixe for the input im-
pedance and bandwidth nnder consid-
eration, there remain two sources of
notse in a superheterodyne receiver:
noise generated in the mixer itself, and
random noise demodulated from any
local oscillator signal which is acciden-
tally transmitted through the i-f chan-
nel. Both of these effects have the
hest opportunity to operate to a disad-
vantage in a conventional super design.
First. in any multi-element tube,
whether mixer or amplifier stage, there
ix a tendency for each grid to act as a
virtual cathode and thereby to beecome
a new noise source. In heptode-mixer
circuits, there are five of these new
noise sources all contributing to the
noise in the output,  Second, the local
oscillators in superhets alwayvs contain
a certain amount of random noise mod-
ulation.  This may be minimized by
maintaining stable oscillation and by
being sure that no form of superregen-
eration is taking place. However, at
best a good deal of this noise modula-
tion is present. It is true that the i-f
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pas~ band may he 80 ar 100 db down
at the oscillator frequency, but it must
be remembered that the oscillator sig-
nal amplitude i also 80 to 100 db
greater than the desived signal ampli-
tude.

During the war when this same
problem prezented itseli to the design-
ers of radar receivers in which the
bandwidth had to be very wide, the
compromtize of conversion gain versus
noise had to be reconsidered and o de-
cision was made to use diodes for mix-
evs.  Since the problem here was very
similar. it seemed logical to consider
them for this use. Upon consideration of
the necessary circuit. another advan-
tage presented itself. 11 nse were made
of the germanium or other crystal
diovles which were developed for the
purpose  for radar receivers, there
would he less objection to a more com-
plicated configuration such as 2 hridge.
In the bridge circuit, the ltocal oscil-
lator signal could be applied in such a
way that it was halanced as far as
transmission into and through the i-t
was concerned. This led to the circuit
shown in Figure 5, in which the local
oscillator signal is balanced out of the
input of the i-f amplifier.

Another advantage of the balanced
mixer is that a good many second
order modulation products are can-

Figure 3
Circuit of the wide.band superhet a.m tuner.

celled out. with subsequent reduction
in birdies. which might otherwise be
objectionable Dhecause of the small
amount of presciection possible with
this civcuit. The cffectiveness of this
balance may easily be demonstrated by
upsetting it with a shunted resistor or
additional crystal acruss any of the
elements and noting the increase in
noise. An A-B comparison of this cir-
cuit with an i-f awplifier similar to
that in Figure 3 and a 6SA7 mixer
has alsu been made and an improve-
ment  of  approximately 30 db  ob-
served.  The design of a suitable in-
put i-1 wansformer to couple out of
thiz bridge circuit gave considerable
trouble until the configuration shown
was evolved. The two tuned windings
were overcoupled to give the double-
humped band-pass characteristic need-
ed to accomplish the necessary band-
width. Then the low-impedance pri-
mary coming from the crystal bridge
was loosely coupled so that the strong
resistive component of the bridge
would not spoil the band-pass charac-
teristic of the transiormer.

To avoid cross modulation, at least
one stage of tuned r-f amplification is
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necessary. However, this single-tuned
stage would have a rather sharp band-
pass characteristic. similar to that
shown in Figure 3b. To compensate
for this. the band-pass characteristic
of the i-f was made broader than
necessary and with a slight overall
sag in the middle. The addition. then,
ot the single-tuned r-f stage brought
the middle of the pass curve back up
to level. Two adjustments are pro-
vided on the coil and capacitor. which
comprise the r-f awmplifier tuned cir-
cuit. in order that this tuned circuit
may be made to track accurately. since
any detuning here 1> likely to leave
one side-band higher than the other, or
at least leave a hole in the middle with
the resultant previonsly deseribed dis-
tortion caused hy overmodulation at
the sccond detector,

The second detector in this circuit
must also be well designed, since with
a flat pass band there is no attenuation
of the side bands with a consequent re-
duction of percentage of modulation at
the high frequencies. The detector
must he capable of handling 100¢,
modulation clear up to 10 k. The in-
finite-impedance detector chosen is in-
herently slightly  modulation losing.
which helps in this respect. But the
most important design factor in pro-

(Continued on page 38)
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The Industry Offers

PHILCO THREE-WAY
RADIOTELEPHONES

Radiotelephone cquipmaont poimitting thicd w,
conyersations  hetween parrol  car,  comirol
station and other patrol car~ has been  level
oped by Phileo and 1« being ~applicd teo the
State of Colorade.

Equipment features a fregne e arant
Mobile  transmitters ure desdgned  for  tve
frequency operation within the 30-4 e bond.
The advanced f-m circnit i alse used 1 1t

reveiver,

SHALLCROSS CUEING ATTENUATORS

A hne of cueing attenwaton~ has becw
nouneed by the Shalleross Manufactmimg (
{ollun{snlll( | 1

‘nit= feuture awrtching  mechanivn  to
transfer attenuator mput 1o paar ol ~cparate
output terminils for cyong jarposcs.

Standard  Shalleross Ldder~,  hridge!

stratght I or potentiometer may be cquipped

for cucing  action, uclu-lmj.. mits as  -~mall
1 nodameter. Con ~ a1 wvailat f:
mounting by mean i qm,la liole iy’
thread hushme or two 632 o1 832 wcreas on
17 2 exeedt liamcetar RN Y
Centers
Coemp postten 1+ a1 the extreme connter
clockwise  position, ILwing  the  atteentor
off position. Uit mag be equpped with deten
¥ 1 th 1ot ti neing et
1 n

RCA P-M SPEAKERS

A line of pm speakers tor general teplacement
and sound-systems work has been annoange
by the renewal sales section oi the RCA g
department.

The line ineludes rolled-resonance 12
speaker, 3 4 and 57 speaker. n 47 x 67 clipti-
cal speaker, and a 27 x 37 elliptical <peaker

Rated at 12 watts power-handling eagcaity,
the 12 speaker has a  unique filter to
hlter needle seratch and other objectiomable
high-frequency noises.  Also ha~ an adjustable
voice-¢oil mounting for aligmmeny of the coue.

HEINTZ AND KAUFMAN FREQUENCY-
SHIFT RECZIVER TERMINAL

A dual-diversits recciver terminal, type Al
has leen added to the line of ireguency-shiit
coupme betng produced 1o the communicn
ticn~ 1:1|m|nuun division of llemtr and Kuauf
I.td., 50 Drumm Street. & Francisco.
weept~ frequeney shifted signal fiom
twu cenunumettions reeeivers aid converts it
cither to tone. wentral ov polar WJd-e. kesed in
wee ridiaece wi b telegraphic  inteligence,  Re
cording device may be ridiotype, teletype, or o
high speed telcgraph tagp - recorder.

Haw o cry~ts ™ oseillator ard bio unit.

Input  tilters have o range of 1850 to 325
cyeles. The respon~e i~ down 70 d|> at 1700
cycles. and G0 db at 340 eyeles. N frequency
Shife between 008 and 900 cycles may be usal.

A three stage limiter amplifier has a con
~tint output  with inputs M exeess of ten
microwatts. N amplitude modulation is e
neved in thuse limiter stages,

Discriminator filters are esscutially  chamnel
filters, scparately passing the high and low
andio  frequencies  which  correspoind 16 mark
A space  freynencies,

Lark and space froquencics are ~cparatels
unplined, rectified, aml added differentially in
the diseriminator amphfier-rectifier unit.

The o ¢ outpnt of  discriusinator-rectifiers
i~ mixed in denble diodes < connected  thar
the  cleanest signal i~ used for keyimg, an
the poorer ~ipgnal rejeeted.

A wave-shaping unpliier i~ provided in the
termmal Q.allan mraishes an 100-eycle
tone.

G of the <sstem osver a =mgle cham
makebreak =y~tem approximeoces ‘

1

CLARKSTAN MAGNETIC PICKUP

Magetic reproducers, with femovable - P
(657 badl poing stylos, have been annomneed by
the Clark~tan  Corporition, l|9_/ We-t I
Bonjesard. Lo~ Angeles o40 Calid nni:

The needle, which waghs 31 mg, - the arma-

ture and 1. the only o e i Thigh in

1 nee i~ stawndard, but the pickup ean be b

'\l lnpul.mcu 3. 50, L and SO0 ohime.
Needle 1ory )] ~ uptinmum

pressing~. Unit i~ wad to be
velocity  vesponsive 1o 15, e Output, 60
millivolt~ at 14 cps watl teral lisplacement
of Inductance «f 330 millthemies  at
1000 epe. Ha {3 ol 3.

BROWNING SCOPE

A fve el scopee. nusdel CHL-15.8. has been
announecd by Browning  Laborateries,  Ine.,
Winchester, Mas.achusctts,

Response curve oi the vertienl amplifier is
Iinear and aithottt positive stope from 10 exeles
to 4 me. The horrontal ampliter responsc ox-
tends linearly from 10 cycles to 1 me. Sawtooth
~weep range is freanm 5 cyeles to 500 ke wath
s_\'ll(.h'rul izing  sensitivity  permittmg -y nehing
i viewing Deatie rof sime

Triggered sweeps of 0.2,
micros in per irch are u
ternal trigger generator or by external pulses,
Sweeps and interndly  peneraded  trigger are
pha=able with respact to each other.

o

EIMAC TETRODES

A U0 wats tetroce, tape e300\ Dhas
aunounced by Eitd-MeCnllongh, Ine.. 189
Mateo Ave, San Bruno. California

llas ~.hm| low nductance  leads,  processed
non emittmy grids, thoriated tnngsten filanient
aml plite of new Eimace muterial, Pyrovae.
Radiation cooled Ruggested ior use in the
Cimace socket amd air duet w vrovides
imnm  cooling from small wount of air.
Fwo 3-4000 tetrodes <anl 1o provide over 1- kw
vutpnt power it 00 plate volts on the 88 108
me i nl.

McMURDO SILVER F-M AND TV
SWEEP GENERATOR

An i-m amd ty sweep gencrator, modl 99,
has been anmocunced by MeMurde Silver Co..
Ine,, 1240 Main Stsect. [irtford, Comnecticut.
Covers a centersfrequency range of 2 to 226
me in three band-. without band  switching.
!"rcqucm') modulition  (sweep) 1s  adjustable
fromm 40 kc to over 9 e by a panel control.
Output is adjustable from zero 1o ¥ volt maxi-
miim.  Synchronization of the scope, used to
visually trace alignment, i~ at power line fre-
queney, ~elected maltiple or sub-multiple, or
by saw-tooth synchrouizing veltage provided
in generator at twice power frequency.

(Continued on page 34)
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VETERAN WIRELESS

HIGLE., Prevident

Rackaleller Plaza, Mew York,

VWOA honarary member William A. Readv, rresident of the National Company, at the controls of
National’s communications receiver, NC.173

THE 1EROISM OF VETERAN OPFRATOR,
Henvy F. Wiehr, uring the recent
FFt. Dearborn tanker disaster in th:
Pacific, has been revealed in a collec-
tion of notes awmd clippings sent in br
VWOA member Lt, Commander Le-
rov Brenmer.

With hiz cquipment smashed anil
water-soaked, and the tanker snapping
apart in mid-ocean, Wiehr, despite the
additional handicap of only one arm
el splintered glasses, rigged up an
emergency transmitter in the chacte:
house and sent out the SOS’s which
saved the lives of nine crew members,

Wiehr, with the aid of Chief Stew-
ard Sanford Rogers, carried the trans-
mitter up to the chart room and con-
nected it to batteries which were being
used with a direction finder. An an-
tena lead was rn out of the door anll
up through a speakins tube to the
bridge, where it was connected to n
convay signal-light fAxture.

VWO calutes vou, H. F. Wizhi,
for vour courage and foresight.

VerERaN MeEMmBer C. W, Horx iz -low

24 o

down in Mexico at station NEW. Tlis
address is Calle Rincon del Bosque No.
2 (Apt. 5), Colonia Anzures, Mexico,
D.F.... Walter J. Simon is stil] at his
Standard Oil Co. of New Jersey post.

H. David Byrman is with the
Radiomarine Corp. of America, in
Savannah, Georgia. . . . R. D. Chipp.
radio facilities engineer of the Ameri-
‘an Broadeasting Co.. can be reached
at 30 Rockefeller Plaza. Room 1442,
Jack Poppele recently addressed
a G.I% group at Syracuse on the future
of television. He predicted that by
1949 we will have close to two million
tv receivers in use, and that three-
quarters of a billion dollars will be
spent for this equipment.

e

Tie rEcENT VWOA FALL MEETING
in New York City brought many old-
timers together. Among those at the
meeting was VWOA life member A.
F. Van Dyck. Looking over our
records, we found quite a few inter-
esting facts about AFD. He's a
genuine old-timer, having begun as an
amateur in 1907, Fe joined the ranks
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M

OPERATORS ASSOCIATION

y

HEWS

CLARK, Secrefary

of the commercial operators in 1910
with the United Wireless Company.
Served during World War | as an Ex-
pert Radio Aide with the U. S. Navy.
In World War II he held the rank of
Commander and was assigned to the
office of the Chiel of Naval Opera-
tions. Since 1919 his civilian activi-
ties have included contimius ~ervice
with RCA in numerous capacities and
is now consultant to the executive vice
president of RCA Laboratories. A
past president of the Institute of Radio
Engineers, Commander Van Dyck was
one of a small group of technical ex-
perts who served as observers at the
atom bomb tests at Bikini. . . . Life
member Louis G. Pacent, president of
the Pacent lngineering Corporation,
is engaged in a wide variety of elec-
tronic projects. . . .\ P Villandre, a
former treasurer of VWOA was zlso
at the Fall get-together. *Vie™ started
in commercial radio in 1917 aboard the
SN Limon.  (Seems as though many
of our members served aboard that
vessel,)  He has been with RMCA for
many vears. R. K. Davis, clhief
inspector for Tropical Radin in New
York, began hisz radio carcer in 1922
at Olancho ' . . . Arthur FF. Reh-
bein. who first tapped a key conunuer-
cially in September 1911 aboard the
S8 City of Everett, serviced by the
United Wireless Telegraph Company.
served with Marconi Wireless unti!
1914, then to Panama Railroad Steam-
ship Company, is now radio supervisor
of the American Hawaiian Steamship
Company. . . . George IF. Duvall, an-
other oldtimer who attended the fall
meeting. also has had quite a varied ex-
perience. He was with Merritt Chap-
man in 1910, and subsequently with the
Ward Line, Ocean Steamship Company
(the good old Savannah Line). Bull
Line, United Fruit. Lamport and Holt,
aship and ashore from 1910 until 1921,
He has been local and national presi-
dent of the Radio Servicemen of Aner-
ica and an outstanding television tech-
nician since 1938 Now has his own
business in Brooklyn specializing in tv,
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égf@/ IT’S A‘J'enoen SPEAKER
: 'enaen g/}%’é%% REPRODUCERS

NOW WITH 41#/6’05 PM DESIGN

Jensen Speech Master Reproduc-
ers have long been widely used
in moderate-level intercom, pag-
ing and P.A. systems. Now, in
AlNrco 5. design, they are once
more available for all applications
where clear, crisp, intelligible
speech and good "talk-back™ per-
formance are required. Ideal for
amateur, commercial, police and
aviation phone communication as
separate units or integral equip-
ment. In amateur CW they aid se-
lectivity, help signals override
QRM and QRN. The husky voice

coil withstands keying transients.

JENSEN MANUFACTURING CO.
6603 5. LARAMIE AVE, CHICAGO 38, ILL.

In Canada: Copper Wire Products, Ltd.
11 King Street W., Toronto

MODEL AP-10 SPEECH MASTER
(Desk Type)

AINrco 5.PM design. Complete with
swivel base and tilt adjustment. Double
dustproofed, fully enclosed and pro-
tected. Internal mounting bracket for
Y2 x %2 uanstormer. Power rating 5
watts. Height 6%4'", depth 54", diame-
ter 5, Attractive hammered gray finish
with satin chrome trim. 36” RC cord.
Shipping weight 5% lbs.

List Price

AP-10 (ST-590) with 34 ohm
voice coil . $13.90

AP-10 (ST-591) with 45-50 ohm
voice coil Lo 14.50

MODEL AP-11 SPEECH MASTER
(Panel Type)

Similar to AP-10 but without swivel base.
Clearance eyelets for mounting screws.
Mounts in 4-27/64" cutout. Depth from
‘ront panel 4'%". Power rating 5 watts.
Screws and drilling template furnished.
Shipping weight 34 |bs.

List Price
AP-11 (ST-592) with 34 ohm
voice coil
ST-593) with 45-50 ohm
voice ceil

S511.30
AP-11

11.90

MODEL AR-10 REFLEX SPEECH
MASTER REPRODUCER

Specially designed teilex horn incredses
efficiency in mid-range, giving added
effectiveness and punch fo speech qual.
ity when used for paging, intercom and
call systems operated at moderate lev-
els. Reflex construction prevents direct
access of snow or rain to speaker dia-
phragm. Power rating 6 watts. Space
within case provided for mounting ¥ x
V2" transformer. Over-all diameter 10”,
depth B8"'. Complete with bracket for wall
or post mounting.

AR-10

List Price
(5T-643) with 3.4 ohm
voice coil . §20.00

AR-10 (ST.644) with 45-50 ohm

voice coil > B 20.75

g9 edt('yne'ad carnd -r//(l)ll(/(((‘/l('lé’ld
0/ Hene cAcowslic é(/(u'/mzen/
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Index, COMMUNICATIONS, 1947

JANUARY

WTOIL-BRC l'arlicu-:niug

Audience  Toledo-
Lundon Broadcast. I

f. Shechan

Application of Transmission-line Measurements
sion Antenng Design
G. Edward Hamitton and Russcll K. Olsen

Color Telvision

Television amd F-M Plans for C:lll{ul:l

i, Ohlve

A Fregueney Meter for the 100-Ke to su-Me
RaUge ... vv i ininnaannnnsns 4. S Zink, Ir.
Voltage Multipher Circuns \mh_ Selenium
Rectifiers. oo iinnnnnennnn fo. 117 Chadwick

Seeond Harmonic Caleulator. .. 117, L Detweiler
A-C Measurements of Magnetic 'roperties

t. W, Lamson
Metallized Paper Capacitors.. James [ Cornell

Mobile F-M Trausmitters......... N, Merchaud
H-F A-M Broadeasting for Small Conmnunities
S, Tarzias. 4. aldetarro and M. Hcigel

FEBRUARY

Plammumg  and  Constructing  a 1-hw  Studio-

Transmitter Building )
Iiobart G. Stephenson, Jr.

Faput Cirenit Noise Calenlations for I1F-M and
Television Receivers....... William J. Srolze

Program for the 1947 IRE National Cotivention
On View at the IRE

A 100-Ke Frequency Standard for Receivers
Fames N Whitaker

H. Robinson

Impedance  Measnremenis  with - Trausmissio
dnes of Television Antenmas .
. Idward Hamiiton and Kusscll K. Olsen

National Convention

Lateral Recordinmg......... ... il".

MARCH

2 Control 250-Watt - A-M Broadeast  Trans-
L T iarvey Reea

A Report on the 1947 TIRE National Convention
Cowater Timer for Tolevision (C. E. Hall-
mark) .
Theorctical  and  Practical Aspects of F-M

Rroadcust  Antenna  Desiun (Philip .
Swmeith)

Trends in Air Navigation (H. Datis and I.
Fadery

Elcetronic Hiring Techaiques (Clode Bru-
netti)

FMJTE P-A Tube and Gromnded-Grid Cavity
Cirenits (M. D, Hells and R, 1. Reed)

7\ Detector Systems (B, D. Longhlin)

Microphonism 6 @ Submimature Tube (7. 11
Cohen and A, Bloem)

Multiplex Employing Pulse gnd Pulsed F-)M
Modulation (Ff. Goldberg and C. . Batl)

Pulse Modulation Noise Suppression Charac-
teristics (S, Moskowits and D. P. Grieg)

l.oad Characteristics of Television Antenna Sys
lcnh

r. Edward Hamilton and Russcll K. Olsen

FCC Approved 88 to 108-MC Li-KW F-M
Tratsmitter

A Unidirectional Dynantic Microphone X
AM U iagins

APRIL

Audio Problems in A-M Broadcasting
H. L. Blatterman

Magnetic Playback-Recorder Using Paper Discs,
John H. James

lateral Recording............ 1", H. Robinson
Ground-Air Communications Unit
S. A. Meacham

2 o

Vertically Polarized Nondirectional Broadband
ANENIAL .ot iee s vninennneas J. P. Shanklin

Putting a New 1°-M Station on the Air
Geovrge W. Yasell
Loop Aatennas for F-M Broadcasung
. Marchand

Five-Rtate One-Frequeney Link for lmergency
Commmmnications. ... ..., red E. Eber

Variable Inductance Tuning for TV Receivers
Myron £. Melvin

FCC Color Televisium Decision. 800 KC Be-
tween F-M O Stations. ... ... .. Lewis Hitner

MAY

The WARD Super-Turnstile TV Antenna In-
statlation. .. ... .. ... ..., Artihur W' Dencke

large-Sereen Color TV

Placing a 3-Kw F-M Broadeast Transmitter m
Operation. .. ........... Robert 6. Soule, Jr.

Antennas for F.M Broadeasting. .N. Marchand
Radiation Chart for F-M Stations
Charles F. Guthrie
Flectronic .Attennators
Frederick 1", Smith, Ir. aud

Mareel C. Thienpont

Recording-Roum Dual Unit Switching Setup
Arthur R, O'Neil

JUNE

\I-F Railroad Communications in Tunnels

. Shanklin -

V-1 Propagation Surveys for Mobile Services
Ralpit . Peters

Mobile  F-M  Commumications Equipment for
30-44 Mc..R. B. Hottmaen and E. I'. Markow

Iuternational Commercial  Aviation Radiotele-

phone System... ..., ...l Pintan Long
A NJALF/H-F Noise and _ Field  Intensity
Meter. oo Letweis 117, Martin

JuLy

Two-Way  Ihoadcast Via  Train-to-Station  to
Ship-at-Nea Link............ Daniel IZ. Nobic

Mike Cudy

A Develupmental F-Al Broadeast Station
MooA. Honnell

Synchronigeed  Generator  Freqaeney  Stability

and TV Remote Pickups........ W, 1. Poch

Petformance  Characteristics of the WABRD
TV Antenna System. ...G. Edweard Hamiiton

Low-Voltage Regulated Power Supplies
Frederick 117, Smith, Jr.
and Muareel C. Thienpont

Antenna Tower Design........ Ralph G. Peters

Mountain-Top F-M  TInstallation, ...

AUGUST

The NAB Enginecrimg Clinic Session at At
lautic City

F.M Rceciver Design for Railroad Setvice
David W. Martin

An Al_mnn:\lic Gain  Contrel and Limiting
Amplifier for Broadcast Stations

Power line Carrier Communications

R. C. Cheek

Significance of Watt-Second Ratigs of D-C
Capaeitors. . veieieeainiineeann J. D. Stacy
A V-H-F Dridge for Tmpedance Measurement

Between 20 and 140 MC
Robert A, Soderrman

Mobile F-M Communications Equibpmem for 30
to 44 MC..R. B. Hoffman and E. W. Markotw
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SEPTEMBER

Television Receiver Production I'est Equip-
MENT. ottt iia e John A. Bauer
WTTG TV Autennas
G, Edward Hamilton and R. K. Olsen
Selecting A-M Broadeasting Equipment
Hobart 4. Stephenson

Station

Hrod(lcasl Engincering  Buokkeeping
; F.

J. Shechan

Short Telephone Lines in Broadeast Ogperation
Alan Sobel

A Audition-Amplificr Volume Indicator
F. E. Bartlet:
H-F F-M (madriline R-F Amplifier
Ralph (. Peters
At the NAB DBroadeast Engingering Conference
Lends Winne

OCTOBER

Two-Way Taxicab-Radio Fleet ln:lall:lllml

el . Malcobin
Power Company F.M System, .. .. E. ", Brown

Television Receiving  [I'roduction Test  Equip.
feht. . ... ... ... ... ...... John A. Beuner

F-M and .A-M Broadeast TransmitterBuildings

\-H-F A:rburne Communications ‘.\qlcm
(Part 1 s. Meacham

‘\lummum Waveguides for nghlwelght Com-
munications Equipment.. .. .. Robert Shermun

Printed Circuit Progress
(Report on Bureau of Standard Svm.
posiumi. .. ... ..., Lewis Hinner

Taxicab Radio. \ Report........ Leweis Binmer

NOVEMBER

F-AI and T-V Transmission Lines..J. S. Brozen

Voltage Regulation in Broadcast Stations
Leo L. Helterling, Jr.

Transmitting Antenna Inductive Coupling
Methods ... L, Siducy Wala

Standard Reference Antennas....Carl E. Smith
Printed Circuit Progress

High-Powered R.F Linear Amphﬁels
C. . Corbeti

Papers At Fall Engineering Conferences
Lewers Winner

T1° Station Monitor (M. Silzer. NFEC,

Chicayo)

Capity Filters (D, XNoble, APCO. Los
Angcles)

Citizens Radio Sertviee (R. Samucison,

NEC., Chicaas)

DECEMBER

Two-\Vay Taxicab Radio Systems
Samuel Freedmar

Vertically Polarized V-H-F Antenna De.
sign Factors ................ J. P. Shankhz

Death Valley V-II-F Radiotelephonie Link
Carl Koerancr

V.H-F  Airborne Communications System

(Part II) ..o iiiivnnn, S. A. Mcachar

Wide-Band Superhet A-M Tuner
M. 0. Kappler
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Cavity  Cirenits: IRE Rg‘l'ull oi. D
Hells and R. 1o Reedy o000 Mar.
1M and PV r-ul\mlsslon lLine ln~ta|la‘
tion Problems: J. 8, Brown. .. ... LN,
Filter~, Uavity; APCO Taper Re |mr| (“.
Nehie) F T U
FiveState One-Fr ( 37.9 mey
for Emergency s red kK.

Iibel Apr.
Fregneney

Ramgge. o 1 L ] Jr oo Jan.
Freqnemey Standard for Rum\ er<, A lan

Ke: dames N Hohitaker o ooo0 .0 RPN T

c]

Gain Cantrol amd  Limiting  Amphtier  for
Broadeasting Stations. An Nutomatic. ..o,
Generatar. Frequeney Stahility and TV Re-
mote  Pickups,  Rvnchronized; Jt'. 7.
Poch . a

Meacham
Guthrie, Charles
1AL Stations

il \\I Hru:nlc.mlng fnr.Slnall Com-

muniti Turztan, A. aldetarro and
M. ek b

1-F 1M Quadriline R-F Aneplifier: Imlph
lers..ooaaay \tpl

G, cler.
Hamiiton., G, lLdward and  Russell
Olwen; Appheation of  Transamnission- Ilm
surements o CFelevi Antenna

dan,

Hlamilton, (. .('unl (md I\u:.nll I\ (7/
sent o lmpedanee Measurements with
Transnyasion  Lanes of T
BSDITS 0o0n000000a000000a00000000g00a
Hamilton. G. Tde roard and 1ns
se s Load - Cha wracteristics of

Nutenn GUDS gooooogooaoac
Hasnlton, Fadoard ) Perfornimee ‘Charae
teristics uf the WARD TV Nreuna
SASMECIM e it July
Iani Pedaard and R, K. Olsen,
\

ANECTIES . oL e e 00000 .\c-pL

Hart De
witor L 600
High-Powe R ¥
C. It Corbett. ..
Homan, K. R, (md 0 Varkete: Mo
i F-M Comunmications Kguipment

A NMe. e i e e une
Huirmuu R B amd I ll', Markowe, Mo
nle A Commmmnications Equiptent for

Ao 3 e e\
Honweti, M, _1.; N Development F M
Broadeast Statiom. oo L a s 500000000 July
I
IRE National Convention, ]'rn):r'nn for the

[ALE PR 065000000000 R
I RE National ention, On_View ‘at the. ¥l
IRE National (nn\«-mmn, A Report on the

1947 e oo Goaonco . ar.
Tndex. Annual, to 1947, Co MUNICATIONS . ec,
Induciance Tuning for TV Reevivers, Vari-

able: Myron F, Mefvan. ... .. ... ... Apr.
Inpnt Cirenit Noise Calentations for F-M
and  Television R(‘(‘encr Williams 7
P coononoansoaoos 90000052 9,50 Teh,
Tnstallation I‘rohleme Transmission Tinc,
F-M and T-V; J. Brown....... .....Nov,

International ('nmmercial _Aviation Radio-
telephone System; F. {7inton Long. ., ... June

(Continucd on page 28)

COMMUNICATIONS FOR DECEMBER 1947 o 27


www.americanradiohistory.com
www.americanradiohistory.com

Nos. 46811-46812

GUILLOTINE TUNERS

Developed ty General Electric for
high frequency circvits (Millen Nos.
46811 for oscillator and 46812 for
RF stage} in receivers and converters
See Avgust 1947 issue G.E.Ham News
for details of cpprication. The high-
efficiency tunab e circuit complete i
one compact sturdy unit.
answer to the 2, 6 and 10 meter ham
band receiver tuned circuit problem.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

| n d e x

(Continned from page 27)
Impedance  Measurements with  Transmis-
sion Lines of Television Antennas; G.
Edward Hamilton and Russell K. Olscw . . . Feb.
Impedance Measurement Between 20 and

140 MC, A V-H-F Bridge for; Robert
A Soderman. ., o0 .. A TS
J
James, John H., Magnetic DPlavback-
Recorder Using Paper Discs....... oo Apr.
K
Kees, Harvey; 2-Control  250.\Watt  A.M
Broadeast Transmitter................ o Mar,
L
Lemson, H. H'.: A-C Measurements of
Magneuc l’rupu'nea... ................. Jan.
Large-Screen Color TV May
l.ateral Recording; /. H, Robinson 5
Lateral Recording: I¥. H. Robinson. .. ... . Apr.
Lightweight  Communications  Equipment,
Aluminum  Waveguides  for:  Robert
Sherman ... o i ct.

Limiting Amplifier for Broadcast Stations,
An Automatic Gain Control and. LAug.
Lincar Amplifiers. R-F. High- I'owcred
c. . Corbu‘l,....,.......,,..........\0\'.
Link for Emergency Communications, Five-
State One-Frequency  (37.9 :
E. Ebel Lo oL,
Link. Radiotelephone,
Carl Koerner
Load Characteristics of Television Antenna

System . Edward Hantilton and
Russcll K, Olsen,o. . oviiiinnanaeas
Loop Antetinas for IF-M "ll)ﬂdt'lbllna. N
archand ... ... o
Long, F. Vinten; International Commercial
Aviation Radiotelephone System........ June
Low-Voltage Regulated Power Supplies:
Frederick W. Smith and  Marcel
Thienpon® .. ue i July
M
Magnetic Playback-Recorder Using Paper
Discs; Johin H. James.. o .oonvos Apr.
Magnenc Properties. .\A-C Mceasurements of:
H, Lamson, . ..veuuuiiueannnran.. Jan.
Maicolm. Reid W.:  Two-W ay Taxical
Radio Fleet Installation................ Oct.
Marchand. N.; \]obile F-M Transmitters. .Jan.
Marchand, N.; loop Antennas for F-)
Broadcaﬂmg 50050000000 E060008000000a8
Marchand. N.; Antennas for I
CASUTIE o v v v v v rananeosnosanomansyeen ay
Markow, E. il'. aud R. B. loffman, Mo-
hile F-M Communications Fquipment for
3044 Moo s June

Markow. E. W. und R. B, Hofiman;: Mo-
bile F-M Communications Eguijnuent for
30 to 44 MC

Maiutenance, Statio

Martin, Lewis W,
and Field Intensity Meter.............

NAR Conference . 8
A NCHF/UALF X

Martin, David W.; F-M (Modified Single
Super) Receiver Design  for Railroad
ServiCe ., Aug.

Multiplex Employing Pulse and T ulsed

F-M Modulation; IRE Report (. Gold
berg and C. C. Bath) ., ... ..., ’v[
Meastirements of \l:tgm-uc Prapertic S
Lamson. .. ..
Measurements with Tr:m<nus=|on
Television .Antennas. Impedance: G, Ed-
ward Hamilten and Russell K, Olsen. .. Feh.
Meachani, §. A.; Graund-Air Communiea-
tions Unit... ... \p
Meacham, S. A.; V-H-F
munications Syste ....................
Meacham, S. A4.: V-ILF
munications System ... .. ... ... P
Metallizcd Paper Capacitors 2

Meter for the 100-kc to 50-mc Range. A

Frequency: A. J. Zink. Ir..oooooovily an
Melvin, _1[.\'rou F.: \arialie  Tnductance
Tuning for TV Receivers..............Apr

Mobhile F-M Comntunications Equipmem for
30-44 Me: B. Heffman and E. It
Markotw

Mobile F-M Communications Equipment for
30 to 44 MC: R. B. Hoffman and E.
Markon

Mobile F-M Tr'ulﬁmmerS' N. Marchand. .. Jan.

Mobile Services, \V-H-F Y’rnpag"mon Sur-
veys for: Ralph G. Peters.............. June

Monitor, Station, TV: NEC Paper Report
(M. Siiver) N

Mountain-Ton (3.kw) F-M TInstallation:
Mike Cadv ... v Tuly

Microphone, A Unidirectional Dynamic
Micronhone:; 4. M. Wiagins. .. ... ..... Mar.

Microphonism in_a Subminiature Tube;
IRE Report (V. W. Colicw and A,
Bloom} .. .v . i March

NARB Enginecring ('lmlc Sessionn at At

N

Noble, Daniel E.; Two-Way Broadcast Via
Tranno.btauon to Ship-at-Sea Link. Jul)
Noise and Field Intensity Meter, A (88
mcy V-H-F/U-U-F: Leuis V. Martm June

o]
Otlive, . W.; Television and F-M Plans
for Canada.eeee erooranasronseeioaras
Olsen, Russell K, and G Edwara' Humlltan

Application of Transmission-Line Meca-
surcments to Television Antenna Design. . Jan.
Olsen, Russell K. and . Edward Hamilton;
Impcd:mcc Measurements with Transmission
Lines of Television Amtennas, .......... Feh.
Olsen. Russell K. end . Edward Hamilton;
l.oad Characteristics of Television \nlulln

RXEENS_ 00000095900000009Q00000000008
QOisen, R. K., and G. Edward Hamilton; W ’1"11.
TV AULENBAS & ovnvrvnnrrrorrsnnrnnsosS Sept.
Olson '\ccdlc-\mse Suppressor NAB Con.
fErence ..covasearsorursririrres ept-
O'Neil, Avthur R Recordmg Room Dual-
Unit Switching Se!up .................. May
One-Frequency Link (37.9 me) for Emer-
gency (ommuncuatlons, five-State; Fred
L Eber oL 0000 0000000000009 Apr.
P
Paper Capacitors, Mctallized: Jfames [,
(G0l coo0000000000000000a0G0000000 an.
Paper Discs, \l.l'mtnc Playback Recorder

Using; John H. James. N VU
Performance Characteristics ‘of the W ABD
T\ Antenua Syvstem; G. Edword Hamil-

................................. July
Prtt‘r.r Ralph G.; V.11-F Propagation Sut-
veys for Mobile Services............... June
Peters, Ralph G.: :\ulcm:a Tower Design. . July
Peters, Ralph G.;: 11-F F-M Quadriline R-F
Amplifier .. Sept.
Placing a 3-Kw _F-M_ Broadcast Trans.

mitter in Operation: Robert G. Sonle, Jr. . May
Planning and Constructing a 1-kw Studio-
Transmitter Building; Hebart G,
Stephenson, Jro (oo il Feb.
Plavhack-Recorder Using Paper Discs,
Magnetic: Johw H. James. ..., ...... Apr.
Poch, IW. J.; Svnchronized Generator Fre-
quency Stability and TV Remote Pickups.July

Polarized Nondirectional Broadband An-
tenna, \ertieally: J. P. Shankiin,.,..... Apr.
Power Cnmpm\ F-M (31.46 mc) System:
E. Brown.......... . iiiiinan.. .Oct.

Power-Line (50 to 150 ke) Carrier Com-
munications; R. C. Cheek.o.ooveee. .. Aug.

Power Supplies. Low-Voltage Regulated
Frederick 1. Swith, Jr. and Marcel C.
Thicnpont .. ........ 0DD0CO00000DLE00Y July

Printed Circuit Progrcss ................. ov.

Printed Circuits. A Report on Burean of
Standards Symposium; Lewis Winner. .. Oct.
Program for the 1947 TRE National Con-

VENTEON .ot iie i ie e iee e i vh.
Propagation Surveys for \Iohﬂe Services,
\"“H-F: Raiph G. Pecters.

I'ulse and Pulsed F-M \loduhllon
E Emploving: IRE Report (/. Gald
ergand C. C. Bath)............... 000
Pulse Modulation Noise Suppression Char-

acteristics: TRE Report (S, Moskowits
and D, D, Greig)..v...ovvvun... +.o. - Nar
Putting a New F-M ‘-tahon on the Air;
corge W. Yazell, ... ... ........... Apr.
Q
Quadriline R-F Amplificr. H-F F-M: Ralph
L Peters Lo efit.
R
R-F Amplifier, H-F Al Quadriline
G. Peters ... ..l Sept.
R-F  Tl.inear Amplifiers, High.-Powered;
C, W. Corbette.. oo ivivnunnnnnena.. oV,
Radr\tmn Chart for I:M Ql'mon: (harles
Guthrie . ..ooeiiinn i iiiiianaas May
Radlo Flect Installation., Two-Way Taxi-
cab: Reid W. Malcotmr. ., ........coo.., Det,
Radio Service. Citizens: NEC Paper Re-
port (R. Samuelson)........ Go0pea0 Nov
Radiotelephone System. Imcrnanonal Com-
mercial: F, Vinton Lomg.............. Tune
Railroad  Communications in  Tunncls
\V-H-F; 1. P, Shanklim. . .............. TJune
Raiiroad Radio Antenna System; J. P.
Shanklin ... ... .. ... ol Dec.
Railroad Service F-M (Medified Single
Super) Receiver Design for; David W.
Martin . i s Aug.
Receivers. A 100-Ke Frequency Standard
for; James N. Whitaker ... ... ...... Feh.
Receiver (Modified Single Super) Design
for Railroad Service, F-M: Dowuid W.
Martin o viveeeii it Aug.
Receiver  Production "Test Equipment. Tele.
vision; John A. Bawer... .. ... ... .. ..., Sept.

Recewmg Prodtiction Test Equlpment Tele-
vision; Jokn 4. B

lantic Citv, the........ e ug T .
v Conf: Recording. Lateral: /. H. Robinson. .
NBC TV Film Recording: NAB Confer, | Recording. Tmeral: W 1. Rotinaon A
Needle-Noise Suppressor. Olson: NAR con- Recording-Room Dual-Tlnit Switching Set-
ference ......v.ivieiiiiiirreriies Sept. up: Artioer R O'Neil. LT May-
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Rectifiers, Voltage Multiplicr Cireuits with
Selenin E. W. Chadunc
Repulated Power Siipplies. Low Voltage;
Frede W. Swi and Marcel
Ih ¢ u
n ickunp Syne ized {
icy Stabilit TV: I¥ i
Reverberation Channels \Y Work;
Blutterman A
= g 1 e A
R I
S
l:h' adeastinge kot
i 150 3
selenin ¥ oltage ultipl Cir
cinits [IH ¢ : J
i P rtic ized Non
tional Broadbanc n
) m
ions els ]
P.: Ver 1y P H.F
1, Desigr stors D
" WIT'OL-BBRC Pirticipating
" JoooB Station Engi
cering  Bookke stem ¢
an., Robert num  Wavegnides
[ [ .
= of W, e Ratings of D-C
Capacito D. Stacx. L
}? } a M L ¢
\t t May
e 1 Vo Reg s
lig o |
e roadea Opera
nt
[l i
ration S
vt A A V-H-F lir for
npedan L3 ment Retween 20 and
140 MC Aug
Sonie Rol G " 3

£, L ks
-M Rroadcast Transmitter in Opcration. May
J Sienificance of Watt-Second

Ratings of D-C Capacitors Ang
Standard cference  Antenvas: Carl E
il ly
tion Monitor. TV: NEC Paper Report

\[. Silver) Nov

Station Mamtenanee: NAR Conference Sept

0 Lh A =l
Stephenson. Fobart G., Jr.: Planuing and
onstructing n I-kw  Studio-Transmitter

P

Stephenson, Hobart A Selecting AWM
Rroadeasting Equipment .. Sept
Stotze. William J.: Input Circuit Noise Cal
culations for F-M aud Television Re
< .

vers ) Feh

Studio-Transmitter Building. Planning and
onstructing a 1-kw: Ifobart G. Stephen
oM

Subminiature Tube. Microphonism Tn a:
IRE Report (V. W. Cohen and A.
Bloom) Ma

Survevs for Mobile Services. V-TI.F
Propagation: Ralph G. Peters June

Switching  Setun.  Recording-Room  Dnal
Unit: Arthur | N May

Synehronized Generator Frequency Siability

and TV Remete Pickups: I#7. ). Poch.. . Jul

IT IS "A NATURAL”

T
raian. §. A tarro an el FOR CONTROLLING
II.F A-M Rroadeasting for Small Com
munitics AT
Taxicah “I}\)!rmm System; J. P. Shanklin..Dee. VOLTAGES IN LAB- k [
xi¢ adio. 1: —_ - ! > 7y —
Winne e i, — — i
Taxieab Radio Fiect Tastaliation. TvoWas | 00 ORATORIES, ASSEMBLY B T A
P » Oct $ GV om atConacs
R: vo-Wa 2 f
gl i - Dec LINE TESTING AND AS 3“‘
‘J‘A"‘ll“ | roaeieast L8 ) ation / ‘
Koy Dagia Areleition o A COMPONENT OF i/
clevision Autenna Svstene. Lond Chaas YOUR ELECTRICAL e 2
EY );u- ) ..m-:.:-,': ) Y 149
v A Tmnedance Measn UNIT. .
e tl niige I oy T A g g
i e
o F Re Send me the Electrenics Journal “Currently” regulerly in oddi-
y tion to the resume on "'Electronic Batteries.”
3 C.
T . : J NAME =1 T
! Ny COMPANY -
for the latest
) ier - inelectronic PRRERS. "
developments § SORENSEN & COMPANY, INC.
t Sept 375 FAIRFIELD AVE. . STAMFORD, CONN.
i . > o 7
a0
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e

M, . _.H \ '..:II
SPEAK ﬂ
for the rrlgs 9 %
3,4,5,6,8,10 & 12 in. sizes

Tartak speakers are available near you
for immediate shipmentand at competi-
tive prices. You can install or sell Tartak
with confidence—there is none better.
Write for specifications and prices.

Over 2 decades in Speakers

TARTAK SPEAKERS, Inc.

CONTRACTS DIVISION
3120 E. PICD BLVD.
LOS ANGELES 23, CALIF., U.5.A.

30 e

| n d e X

(Continyed from puge 29)
Theoretical and Practical Aspects of F-M
Broadcast Antenna  Design: IRE  Re-
port (Philip 11, Saudthy .. ooooooiiL Mar.

Thicupont, Marcel €. and Frederick WL
Smith; Low-Voltage Regulated Power
Supplies ... e e July

Thienpont, Marcei, C. and Froderick 117, Smath;
Electroiic Attelators. oo i nnrnons May

3-Kw .M Broadcast Transmitter in Opera-
tion. Placing a; Robert G. Soule, Jr.. ... May

Toledo-1.ondon iroadeast, WTOL-BRC Par
ticipating Audience; I, J. Shechan. .. ... Jan,

Tower Design, \memn (F.MM, NM, TV
Ralpht . Peters. oo oo iie i Julx

Transmitter Buililing, Planning and  Con-
structing  a  Lhw  Swudio:  [Hobart L

Stephenson, Jro oo Fel.
Transmitter  Buildings,  F-M and AN

Broadeast o..vveivinnoneis voiinnin Oct.
Treansmitter, FCC Approved 88 to 108:Mc¢

W-Kw F-M ... . iive o Mar

Transmlsuun[mc Measurements, To Telc-
vision Antenna Design, Application: .
fidward Hamilton and Russcll K. Owen . . Jan.

Transmission Line Installation P’rohlems,

F-M und T-V"; J. S, Brotew.........Nov.

Transmission Lines of Television Autennas,

Impedance Measurciments with: . Fdsward
Hamilton and Russell K. Olsen.........

Transmitters, Mobile F-M: X', Marchand. Jan

Transmitter.  2.Control  230-\Watt AM
Broadeast; Harvey Kees............... Mar.

Tr'm:nnmng Antenna Indttetive Coupling
Methods: Sidney Wald................ Nov.

Trends in Air Navigation; IRE Report (/{,
Dazis and I.. Lader).................. Mar.

Train-to-Station to Ship at Sea Link, Two-
Way Broadcast (136.1°161.1 me¢) Via:

Danicl E. Noble....................... July
TV Antenmas, WTTG; G. Pdward famil-
ton and R, K. Olsewr.................. Sept.

TV  Antenna Installation, The WARBD
Super-Turnstile: Arthar 1. Dencke. .. May
TV Antenna System, l'erform atce Charac-
teristics of the WARD: G. [lid:e
PO e
TV/F-M P-A Tube and  Gronnded-Grid
Cavity Circuits; IRE Report (H. D.

Wells and R. 1. Read)................Mar.
TV Film Recording at NBC: XNAPR Con-

ference ... . i e Sept.
TV, Large-Sereen Color............. vo May

TV Remote Pickups.  Synchronized Gen-
crator Frequency Stability and; H'. J
Poch

TV Receivers, Variable Tnductarce Tmnm:
for; Myron F. Melvin

™ Smc ‘o Monitor ;
(M, Silaer)

TV Transmission I.ine lnsta]l'nmll Proh-
lems, and F-M: 7. 8. Brown..........Nov.

2-Control 230-Watt _A-M Broadcast Trans-
mitter; Halnv Kees...... ..o ... Mar.

Two-Way (136.17161.1 me) Broadeast Via
Train-to-Station to Ship at Sea  Link:

Daniel F. Noble. ... .. ... ... . ... July
Two-Way Taxicah Radio Fleet Tn~tallation;
Reid W Maleolm. ... ... .. ... ... .. Oct.

Two-Way Taxicab Radio Systems: Sumntel
Freedman
250-Watt  A-M Broadcast Transmitter, 2-
Comrols Harvey Kees. .. ............Mar.

u

U HE-F/AVCREF (88400 me) Nuise and Field
Intensity Meter; A; Leweis H. Murtin, . June
lmdlnc!lona! Dynamic  Microphone, 3
A M Wiaeins

1)
VeHEF Antenma Design Factors, Vertieally
VPolarized: [, P. Shunklin. .. ... .. ... . Dec
VOH-F (112132 med Airborn Commmuniea-
tions Systems: N, oA, Meachom . ... ... ... Oet.
V-H-F  Airborne Communications System
(Part 1Iy; 8. 4. Meacham. . ... .. ... Dec.

VLH-F Bridge for Impedance Measurement
Between 20 and 1400 MC. \: Robert .
Sodersian oo o

VAH-F  Propagation Su

Services: Ralph G. Peters. ... ... ...
V-H-F Radiotelephone Link, Death Valley:

Carl Koerner oo, Dec
V.H.-F Railread Communication~ in Tun-

nels: J. I’ jhauklm .................. June

aldetarro, Tarzian and M. 1'viacl
H-F A-M Broadcaqnnz for Small Communi-
& 58 5050068 00 00008000800 0 Bo00 on s Jan,
Variable Iuductance Tuming for I\ Re.
coivers: Myron o Melvit, ..o .., ... Apr
VOH-F/U-TE-F (88400 me) Noise and Field
Intensity Meter. A: Lenvis . Martin. . June
Vertically I’o]anzed V.H'F Autenna De-
sign Factors; Shanklin....... +vs.Dec.
Vertically l‘nl:nnzcd “Nondirectional Broad-
hand Antenna (132 to 160-mey; J. P
Shanklin . e Apr.
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with J o N E S
PLUGS & SOCKETS

/fﬁ§ ; >\

U

$-306-AB — Socket
with Angle Brackets,

P+306.CCT — Plug,
Cable Clamp in cap.

Series 300 Small Plugs & Sockets
for 1001 Uses

Made in 2 to 33 contacts for 45 volts.
5 omps, far cap or ponel maounting.
Higher rotings where circvits permit. All
plugs ond sockets polarized. Knife switch
socket contacts phosphor bronze, cadmivm
plated. Engage both sides of flot plug—
doyble contact area. Bor type plug con-
tacts hard brass codmiuvm plated. Body
molided bakelite.

Get full detoils in Catalog 16. Complete
Jones line of Electrical Connecting De-
vices, Plugs, Sockets, Terminal Strips.
Write todoy.

HOWARD B. JOHES DIVISION

CHICAGD TE. ILL

TAHD W GED Ia-l: "I

Violtage Multiplier Circunns with Seleninm

Rectifiers: I IV, Chadwick. ... ... con Jan,
Voltage Regulation in Broadcast Stations;
Leon Lo Heltertine, Jr.o.. . ... ........Nov.
Volume Indicatar, An  Audition-Amplifier;
F. E. Bartlett. . oo o Sept.
w
WARD Super-Turnstile TV Anteana In-
stallation, The: Arthar 7. Peneke. o0 Muy

WABD TV Anteuna System, Perfoimance
Characteristies of the: . Ldaward Hawmil-

T July
Watt-Sceond  Ratings of D¢ Capacitors,

Significance oi; J, 1. Staes ..ol Auy.
Wavegundes for  Lightweight ¢ omnmmc

tions Egttipthent, Almninutts Robert She

L2 Oct
Hoewgel, M., 8. Tarziun aud 1. Ualdetarre:

H-F AN Broadeasting for Xmall Comne

MUNIES ..ot ie e e vnenaeee.a Jan
Hiitaker, Tavics N A 100-Ke Freaueney

Standard for Recevers.....o0 oo Feb.
Wide-Band Superhet A-M Turnur' M0

Nappler . ])ec.

Wiggins, A M.
Microphone ..ol Lo )Iar.
Winner, Lezcis: I°
cision .
Hianer, L
Stations
Hinner, Lewis: At the NAR Browleast Fn-
wineering ¢ unu
Hinuer, : Taxicah Radio Report
. :Printed Cirenit Progres-. . . fdet,
1 twnes. ds: Pavers At Fall Engmering
Conterences ... 5o Nov,
Wirmy T((‘hlllqllt“\ "Electronics TRE qurl
tCledo Branettid o000 o0 0. . Mar,
W I()I -BRC Participating Audience Toleda-
London Broadeast; f-. f. Shechan ... .. Jan.
WITG TV Antennas: G. FEdard Hamilton

amd R K. Olsen. .o oo o .. Sent.
Y
Vazell. Georae 117 Putting o New 190
Statiom on the Niro ..ol . Apr,
z
Zigk, 4 1. Ir.: A Frequency Meter for
the 100-ke to 30-me Range.............. Jan,
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V-H-F Link

(Contimued from page 17)

received-signal - intensity to be  ex-
pected at the various sites for the
tran~mitted power, antenna gains and
heights amd
posed to be uxed in the actual instal:
lation. By applying this figire to o
called quicting curees, whieh correlate
received signal intensities and tone-to
noise or speceh-to-noise ratios, it s
pussible to predict the noise perforin-
ance of a radio link with a fairly ~atis
factary degree of accuraey.

transmission  lines o

To comduct the tests two station
wagons were equipped with low-power
1530-me band transmitters and receiv
ers amd test equipment.
generator  installed  in cach
wigon provided 110 volix a-c.

\ gas engine
~tation

\s various antenna heights were to
be tried, a  collap<ible multi-section
mast supporting a three-clement dirvec-
tional antenna was hinged to the rear
of cach ecar. Thus one or two nen
could guickly raise as much az 25 or
more feet of mast with little effort. In
the course of the tests, antenna hori-
zontal radiation patterus were plotted,
which aided m ddetermining the <pac
ing> of the antennas,

The tests were carried out i June
1946, perhaps not actually the hottest.
but. in the experience of the test per-
sonnel, eertainly appearing to he the
hottest month of the seasom in this
region.  Temperatures as high as 112
1< inside the ventilated station wigons
were sometimes noted. Hlowever, ser
vice was required for the winter 1946-7
season and time wias at a premiun.
Consequently, the persounel consuined
large quantities of water and <alt tb-
let~ and consoled themselves with the
fact that it was generally some 13
hotter on the Homr of Death Valley
proper.  In any case. the equipment
pertormed well despite many miles of
rough travel over desert and momtain
roads and sometinies off the roads. oo,

The test results Fed to the conclusion
that  telephone-cirenit  technical-per
formance requirenments could he met
satisfactorily - with a radio facility
bridging the gap between a repestter
station  on - Specter Mountain and  a
point two miles west of the town of
Death Valley Junction. A new build
ing would be required at this point.
sitnated near the wire lead and the
highway to Furnace Creck Tnnand
Death Valley proper

A\pplication was thereupon miude to
the 1°CC 1or permission to aperate two
v-h-1 phase modulation transmitters at
the Specter Mountain and Death Val-

(Contimred on page 32)

Meter instantly indicates

in antenna adjustments

The ANDREW Type 40-C Phase
Monitor is a modern, new instru-
ment, designed to facilitate adjust-
ment and mzintenance of broadcast
directional antenna arrays. Ac-
curately measuring both argle of
phase difference and ratio of an-
tenna current amplitude, it provides
a quick, direce check on antenna
sysiem adjustment.

An exclusive Andrew feature pez-
mits measurenient of current ratios
and phase angles in degrees on a
single meter. This affords im-
mediate observation of the eflects of
small antenna circuit adjustments.

Sensitivity is high —better than
one volt from 550 to 1600 KC,

ANDREW

Six individual input circuits ac-
commodate directional systems
uailizing as many as six towers,

Write for Bulletin 47 for full
details. Prompt placement of your
order will assure delivery when
needed,

[ e ——
! Many stotions already have purchased this 1
] new Phase Menilor; among them are: |
1 cica KJAY WBOC WKBZ I
I ckcH xwou  wem  wkow |
1 keec  ko6T  WDEV  wkvm )
I' e koo weap  wrea |
I xpsH KSBW WGIO WROW I
1 kesa K3EL WGTM  WRWR |
l KGFMm KVGB WHHT WSAV I
: KGHI KVOH WHIS WTMC ]
| KGIL KvvcC WINZ WwVIS ]
i KGNC KXOQOA wiLs WWOK [
1 kKGO WAGE WIMS WwwxL I
1 Ko WBBC WIRD ]
i I
{ I
1 I

4
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High r. f. current carrying capacity

50 amps. max. intermittent load; 30

cmps. steady load. Low loss factor.
Sturdy mechanicel design . , .
Mycalex insulation.
Furnished in any
number of
decks

JK STABILIZED IF-17W

The IF-17W is one of three new filter
ervstals. hermetically  sealed  which  permit
oberation from the Arctic to the Tronics,
They are silver plated and w.re mounted for
higher Q. faster starting and elimination of
sudden shift of peak frequency characteristics
of the old air-gap type. Cut for Tow series
resistance. l.ow Jhunt capacity apprax. 1.8
mmid. tow series resistance approx. 4,000 ochms,
Spurious Tesponscs are nome 10 ke. Type
1E-17 has pins 050" in dia. spaced '3 cen-
ters, type 1F-17L has pins 093" in dia. spaced
13" centers and type IF-17W has the RMA,
Standard wire lead pigtails,

Write for lllustroted Folder

The JAMES KNIGHTS CO.

SAMNDWICH, ILLINOIS

32 e

FM sienaL ceNERATOR

Model 78-FM. Range: 86 to 108
me. Output. | to 100,000 microvolts.
write for ecircular.

MEASUREMENTS
CORPORATION

BOONTON NEW JERSEY
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V-H-F Link
(Continued from page 31)

ley Junction points to provide public
toll telephone service to the Death Val-
ley region.

The Commercial Installation

Construction permits were granted
in the iall of 1946 for two 33-watt
phase modulated transmitters® at each
terminal of the link to operate as class
2 stations in an experimental service.
Two ifrequencies in the 132 and 162-me
band were assigned at Death Valley
and two at Specter Mountain to per-
mit two four-wire (two-way) circuits
to be established.

The required transmitter-receiver-
terminal equipment building of quonset
hut two-room construction, was erected
in September two miles west of Death
Valley Junction.

Conmuercial power being unavail-
able. a three-unit gasoline-driven en-
gine generator supply of 1.5-kw capac-
ity wis installed to provide 60-cyvcle
a-c at 110 v.

The cast terminals of the radio cir-
cuits, at the Specter Mountain repeater
station, are approximately 65 miles
north of l.as Vegas., The same trans-
mitting and receiving equipment, as
was installed at the Death Valley
Junction station, was provided here.
Motor-generator sets of 1-kw capacity
provide 60-cyvcle a-c at 110 v.

The transmission path between these
stations is 27.3 miles, with an inter-
vening mountain range near the center
projecting into the path.

With three-element antennas, having
a gain of about 6 db mounted on 65
poles, a signal level of approximately
108 db below 1 watt has been meas-
ured at the receiver inputs.

The Telephone Circuits

Upon completion of construction and
the necessary tests on the radio links,
two telephoue circuits were established
over these radio facilities and connect-
ing wire lines, terminating in a toll
switchboard at San Bernardino. Both
circuits utilized carrier channels' to
La~ Vegas and open wire facilities to

W E. 342\, Frequeney stability, +.003%. Cor
sidering 1000 ¢ps as reterence frequency, the
response is down not more than 2 db at 250 and
4000 cps,

3W_E. 40A. Stability, £0.001%. Sensitivity (r f
input to give 1-mitliwatt output and 20 dh signal
to noise ratio), 1 microvolt. A.f characteristics:
1000 cps. 0 db (reference}: 230 cps. —4 to 0 db;
1000 eps. — 3 to 0 dh.

SWLEL type C.
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Specter Mountain, After the hop to
the Junction radio station over the
v-h-f links, one cireuit was extended
on a type F{oearrier system to tele-
phone instruments at Furnace Creck
Inn, while the second utilized o few
miles of open wire to terminate on in
struments at the Armargosa Hotel at
Death Valley Junction. More recently,
the circuit extensions have been re-
arranged and additional public  tele
phone stations added.

Conclusion

These radio systems are helieved to
be the first v-h-f phase modulated radio
svstems forming a point-to-point link
in the national telephone network.
Class 2 experimental licenses are now
held by The Paciic Telephone and
Telegraph Company and the Bell Tele-
phone Compiany of Nevada, respee-
tively, for the operation of these trans
mitters,

The transmission performance of the
radio systems has thus far been very
good.  Further experience will aid in
more fully evaluating the proper place
in the telephone network of such radio
svstelns operating in the general v-h-f
range.

First commercial trathe handled on Novem
her JR 1940,

V-H-F Antenna

(Continued from page 15)

fed vertical antennas. i dise of metal
2/2 in radius was placed on the mast
at various distances below the antenna
50 as to resonate the mast. 1t owas
found possible to produce only minor
variations in the radiation pattern.

Antenna Matching

To match the antenna o 32-0hm
feed cable. full scale models were con-
structed for stiedly.  The antenna im
pedance is capacitive and its resistive
component is approximately twice the
fecd-line impedance.  Shorted  stubs,
L and & in Figure 8a, are 2/8 or less
i length and so are inductive.  The
two in combination. resonate the an
tenna and furnish a 52-ohm feed point
cquivalent cirenit i~ <hown in g
ure 8b.

The curves of stamling-wave ratin
on the feed cable versus frequency
appear in Figure 9.

3 15-AMP. CONTACTS

COMPRESSION GLAND WITH
FIBRE THRUST WASHER

>
ABLE RELIEF
SPRIMNG

& AMPLE WORKING

WORTAGE FOR

STREAMLIMED
SHELL DESIGHN

MICROPHOMNES

XL-3-13 $1.25 List
RECEPTACLE

XL-3-14N $1.15 List
RECEPTACLE

XL-3-14 $1.00 Lis*
RECEPTACLE

XL-3-13N $1.25 Lis
RECEPTACLE

CAHNON |

(| CANNON ELECTRIC
DEVELOPMENT COMPANY

TAFERED RUBBER
CABLE-GRIPF BUSHING

THREADS TAFPED IN METAL
== FDR IMSERT RETAIMING

LATCH-LOCK

Fﬁll-ﬂillmﬂ EDES

NO. 1 COMTACT ENGAGES

BEFORE NDS. T AND 3 AND
MAY BE USED FOR GROUNDING
CIRCAUNT IF DESIRED

WEIGHT 0.0992 (Ibs.)
LEMGTH Approx. 35"
DIAMETER %~

NO OTHER SMALL ELECTRIC
CONNECTOR HAS ALL THESE
DESIGN FEATURES

All the features noted above on the Type "XL" with
one exception (the grounding contact position) are
found in other leading Cannon Connectors—the
result of years of development and experience, Yet
no one other Cannon fitting has all these fearures
in a shell of so small a size. This is an outstanding
value in the connector field.

INTEGRAL CLAMP TYPES IN STEEL—Two integral
clamp plugs (pin or socket insert assemblies) are
available with rugged stcel shells and, although
slightly smaller in length, mate with the zinc recep-
tacles shown ac the lefe. Like the zinc shell types,
they have a minimum flashover voltage rating of
1500 Volts (250 working voltage).

SPECIAL XL DISTRIBUTORSHIPS AVAILABLE

If you are a radio parts jobber and wish to cash in on the
growing popularity of this line of connectors. write the
factory or contact a Cannon Electric representative located
in the following cities: Atlanta, Baltimore, Boston, Char-
lotre, N. C., Chicago, Cleveland, Dallas, Denver. Indianapo-
lis, Kansas City, Milwaukee, Minneapolis, New Orleans,
New York City, Salt Lake City, San Francisco, Seattle,
Detroit, Piusburgh, ¥t. Smith, Ark., Buffalo.

Write for Special Type "XL-246" Bulletin,
Address Dept. L-121.

3209 Hunil:u-lilii-:i'lraa'l, Los Angeles 31, California

Canada & British Empirs —Cannon Elearic Co., nd,, Taronts, Gnvtarie » World Expert
Agents [excepting Britich Empirs| Frozor & Hansen, 301 Clay 51, Son Froncisco 1, Colif,
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finish

Engineers and manufacturers will
effect economies with Par-Metal
Products, which are availatle for
every type of job from a smoll
receiver to o deluxe broadcost

v transmitter.

Professional tezhniques and years
of specializetion are reflected in
the high quclity of-Par-Metal. .

CABINETS « GHASSIS
PANELS « RACKS

Wnite for (Catalog

HOPP mm'
RADIODIALS

DIAL WINDOWS, NAME PLATES, GAUGES,
CALCULATORS, SCALES, CHARTS, ETC.

iy :\lu a3

PLASTIC RADIO DIALS hove eadless possibilities
Aftroc.

in design, size, shope ond color combination.
tive and duroble, our radio dials, windews ond scsles

ore preferred by mony leoding Rodio monufocturers.

Not only for diols, but for numerous other elec-

STANDARDIZED
METAL EQUIPMENT

ADAPTABLE FOR EVERY REQUIREMENT

Par-Metal Equipment offers many features, including func-
tional streamlined design, rugged construction, beautiful
plus ADAPTABIUTY. Eliminate need for special
made-to-order units on many jobs.

LTINS

tronic ond electricot applications, Lominoted Plastics I

are preferable.

Consult with our ortists ond engineers regard-
ing applications for your potticulor pursose. Or . ..

send ws your blue prints or somples bor quotatfon.

THE HOPP PRESS, INC.

460 W. 34th STREET, NEW YORK 1, N. Y.

ESTABLISHED 1893

4 o

Fitir
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READY-
TO-USE

CO-AX
CONNECTORS

N

N\
\

NN\

DMMMNMNIN

N\
W

o %Z

AVAILABLE FOR
IMMEDIATE
DELIVERY

We carry all popular stand-
atd and British type coaxial
cable connectors in stock. These connectors are
brand new and were produced for the Government

7%

t

by the leading manufacturers in this field. Our in. |
| ventory comains sufficient quantities for the largest

users at prices well below the market. Write or wire
for special Coaxial Cable and Connector Listing
100 A or send us your requirements.

Manufacturers
and Distributors

Wells maintains one of the
world's largest inventories
of highest quality radio-
electronic components.
Our new catalog, now
ready, will be mailed upon
request.

320 N. La Salle St.,

www americanradiohisetorv com

Dept. M, Chicago 10, 111

The Industry Offers

(Continued from page 23)
KLIPSCH SPEAKER SYSTEM

A 2-way Klipsch speaker system has beer an
nounced by the Brociner Electronics Labora-
tory, 1546 Second Avenue, New York 28, N. Y.

The Klipsch low-frequency horn is a folded
unit, and uses the corner of the room as an
integral part of the acoustic system, High and
low-frequency speakers ure coupled to horns.

High-irequency horn is said to provide a 90°
heorizontal distribution pattern of frequencies
above 500 cycles. to match the dispersion of the
low-frequency horn.

The dividing network is a constant-resistance.
parallel type. providing 12 db per octave at-
tenuation, and has a crossover frequency of 500
cyeles. An L-pad permits adjustment of bal-
ance to suit individual conditions. Air.core in

ductors are used. Model 1A illustrated is rated
at 20 watts.

AMPERITE VELOCITY MICROFPHONE

A velocity microphone which, it is said. will
give high-fidelity reproduction on either close
talking or distant pickup. has been announced
by the Amperite Co., Inc., 561 Broadway, New
York 12 N. Y

The harmonic distortion is said to be less
than 1%. The ribbon itself has a pezk of
10 cps; above that, it is said to be practically
flat. The entire microphone is said to have a
frequency response of 50 to 11,000 eps & 2 db:
output is —62 db.

Discrimination, with angle from 60 to 10,000
cps, is said to be less than 5%.

Available in two models: model RBHG (high
impedance); model RBLM, 30-200 ohms.

FAIRCHILD CONSOLE RECORDER

A console model recorder, type 339, featuring a
synchronous drive for direct lateral recording
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Fal

on disks up to 17%”_at 333 and 78 rpm, has
been announced by Fairchild Camera and In-

strument Corporation.

Noise level is said to he 44 db below standard

recording level of 2.5 per second
ocity at 1000 cycles per second.

st¥lus vel-
Cutterhea.l

feed is stationary overhead lathe type.
Pitch, 96, 112, 120 and 13 lines per inch.

Direction nf cut, in.out and ot

FURST ELECTRONICS wWOW

METER

A wow meter, model 115, with frequency re-
»ponse of the amplifier and vtvm extended to

rmit measurement of wow at 331/3 rpm. has
{:en announced by Furst FElectronics, 800 W.

North Avenue, Chicago 2. Hlinuis.

Meter reading is said to vary less than 3 db
with frequencies of the frequency variations of
the signal between .3 and 120 cps. Meter read-
ing is independent of the amplitude of the input

signal between .1 volt and 250 volts
and 1,050 cps.

hetween 950

Thc vtvm measures pcnk-.m-pez_nk values
of the frequency deviations and is calibraied to
express them directly as a percentage of the

average signal frequency.

% w

UNIVERSAL RECORDING
FREQUENCY RECORDS

Vinylite lateral frequency stundar!
78 and 33 1/3 rpm, double sided,

records for
have been

produced by Universal Recording Corporation.

20 North Wacker Drive, Chicagn 6. Illinois.
Voice announcements identify each of the

frequencies, which include 1000-cycles reference:

10, 9, 8, 7. 6 5 4. 3. 2 ke: 1500, 1000,

300, 200, 100, 70 and 50 cycles, with a

700, 500.
1 additional

10-ko band at the innermost useful groove
diameter for checking reproducer tracking loss,

- * =

ELECTRODYNE PULSE GENERATOR

A pulse generator, type 471, with ])nl;u inter-
nally triggered ior contmmxh operation from

¥ to 1000 cps. has been announc

ed by The

Electrodyne Company, 3%  Boylston Street,

Boston 15, Massachusetts. Provision is
for the use of an external triggering device.

1nde

Continuously variable pulse duration is avail-

able from 25 to 950 microseconds.

Maximum output obtainable into a 10,000-uhmn

load is 50 volts, and 5 and 1-volt
provided.

ranges are

Output impedance of the 350-volt range is
approximately 1500 ohms. Approximate output

impedances of the S-volt and 1.volt
250 and 50 ohms respectively.

*r ® 8

MILLEN VERNIER DIAL

ranges are

A midget vernier y\uln -scale instrument dial.

measuring 3% x 4, and with a v
of 8 to 1, has béen announced by

crmcr Ta(ll)
the James

Millen Manuhcumng Company, Malden., Mass.

* » »

SORENSEN 350-AMPERE
NOBATRON

A d-¢ 350-ampere 28 volt Nobatron, E-28-330,
has been constructed by Sorensen & Company.

Inc. . )
The unit will operate from either
delta or wye lines.

* = =

AMERICAN PHENOLIC
TUBE SOCKET
Molded bakelite sockets, type 140-11

three phase

6, for tubes

requiring the RMA super jumbo tube base, as
well as industrial 411 and 412 tube bases which

have the same pin arrangement

but with

smaller shell diameter, have been announced by
American 'henolic Corporation, Chicago 50,

Ilinois,

Features mcorporaul are above or below
horizontal panel mounting, screw-type ter-
ininals, and long-surface creepage distances for

high voltage applications.

« v o

SHURE BROTHERS
WIRE-RECORDING HEADS

A line of wire-recording leads has been an-

nounced by Shure Brothers, Ine.,

Mechanical construction permits a

Chicako.
variety of

shielding and mounting arrangements.
Impedances and internal connections may

be varied to suit individual needs.
trolled groove comtour.

Has a con-

May be Mounted on
Floor Stand

!

CONVERTIBLE
TYPE

“Velvet Wacoe

CRYSTAL MICROPHONE

e Providing ultra-smooth, velvety soft, wide range
response from 30 to 10,C00 c. p. s., Astatic’'s new
“Velvet Voice” Crystal Microphone is highly
adaptable for use with studio, amateur, public
address, communications and recording equip-
ment. Beautiful in design and finish. Detachable
“quick lock” base. Output level, -50 db. below 1
volt per bar. Recommended load impedance,

—

MADE IN
TWO MOPDELS

No. 200, with smooth, even
{requency response charac-
teristics from 30 to 10,000
cps

No. 241, with similar range

but with rising character-

istics between 1500 and
5500 c.ps for acded bril.
liance in the speech range.
Both models are available
with S-Switch in handle.
Literature is available.

S meqg. Overall height, 8
inches; grille diameter, 212
inches; cable length, 15
{eet; shipping weight, 12
pounds.

[ASTATIE) Cgpﬁ ORATION

B ST A e 1L

sl lm Yool Coselopisnsl S paiesbs

& s Do ol i im . ool B
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IW){I:-JIME a4 News Briefs

FOR FABRICATION OF SPEGIAL R A TRTeS

WAA has announced that sales of surplus
electronic equipment through distributors will

be terminated March 1, 1948,

The Weston Electrical Instrument Corporation
has moved into its new engineering and ad
ministration building on the plant grounds at
Newatk, N. J.

General Electric will supply television trans
mitting egnipment to W NAC., key station of
the Yankee Netwérk in Boston

The station. with tr'msmlttmg facilities
Medford. Massachusetts, is scheduled to we on
the air early next year

Kay Electric Company, manufacturers of the
Mega-Sweep sweeping oscillator and Mega
Match. has moved to Maple Ave.. Pine Rrook.
New  Jersev. Telephone is CAldwell 6-3710.

Beaudry. Jr.. is president of the com
pan;

The News Syndicate Co., Inc., publishers of the
New York Daily News. have purchased an
RCA 5-kw tv transmitter.

The station. WLTV, will be located in the
Daily News Huilding. 220 E. 42nd Street, and
\Hll operate in channel i1 (198-204 me). WLTY

PREPARING SPEC AL CRYSTAL BLANKS FOR MOUNTING is cxpected (o g0 on the air With test patterns

early nexr spring.
The Capacitron Company, Inc., of Chicago has

been purchased by Jefferson Electric Company,
Bellwood, Ilinois. Plans have been made to

7
continue the production of capacitors the
— present Capacitron Company plant

CORPORATIDON ?a'fi‘ celebrgtion fecently at the. Waidor!

Ast in New York City. G. 1. Carrington,
SALES OFFICE: 215 EAST 91 STREET, NEW YORIK 23, N. ¥, pr -~--'~-, was host,
PLANT: 321 CHERRY STFEEW, CARLISLE, PA:
PERSONALS

Jay Sullivan has been elected president and
treasurer of Airadio, Inc.. succeeding J. B
Cobrain who has sold his interest in the com
pany to Mr. Sullivan and others.

Benjamin E, Shackelford has heen elected pres-
ident of the IRE for 194, and Reginald
Smith-Rose. of England. vice president

Shackelford, a fellow ol the IRE since
1938. is manager of the license department of
RCA international division, New York. N
Dr. Smith-Rose, a Fellow of the TRE since
1944, is superintendeat of the radio division
National Physical Laboratory, Teddington,
Middlesex, England

B. E Shackelford R. L. Smith-Rose’

Captain L. B. Blaylock, UJ. 8. N. (ret.), has
been appointed director of the radio division of
FTR.

on an Emergency Truck

Here's the ideal Antenna for erlner- » o

gency stations such as fire, police, R d cml g 3
water and cther services. Fully col- a Io - E

lapsible and adjustable, they may
be had in extended lengihs up to
35 fest, collapsing to & feel. In use
by municipalities, gjovernment and
military services.

Ask Your Radio Jobber

180 Vclue-Packed Paces of
the LATEST and BEST in
RADIC * TELEVISION and
ELECTRAONIC EQUIPMENT

Write for FREE copy. Add-ess Dept. R.127

Capt, L. B. Blaylock

CONCORD

CHICAGO 7 ATLANTA 3 Yonkers, New York, as a partner and chiei
i - 901 w7, Jackson Beulevard 265 Panchtree Strost engineer.
va'. Clpiatm Rr_der Cing 1Ecn Downtawn Chicago Branch: 229 W. Madlzor Stract Mr. Burnell was formerly chiel engiueer of
4609 Highland Av., Niagara Falls, N. Y. LAFAYETTE RADIO CORP, United Transformer Corporation,

L. G, Burnell has joined Burnell & Company
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Robert P. Lamons has been appointed Fastern
sales representative for the Andrew Corpora
tion, Chicago.

Hugo Sundberg has beeu appointed sales man
ager of the jobber und industrial divisions of
the Utah Radio Products, division of Interna
tional Detrola  Corporation.  Humington. |ln
aian

Wm. H. Knowles, chici engineer of TRC, has
been named head of the TRC Resistor Aaadyas
Counci!

The council operates ax< a consultant 1o en
gineers and designers, providing  contdenti
analveis of rexistor requirements,

George Wiley, iormerly of McGraw-Hill Book
Company, has been named manager of the tech
nical and business book division of Murray Hill
Books, Ine, (a subsidiary of Rinchart and Com
pany), New York

John V. L. Hogan received the Armstrong
medal during  the thirty-eighth anniversary
banguet of the Radio Club of America, held
recently at the Advertising Club of New York.
The presenmiation was made by Professor Alan
Hazeltine, who 15 president of R, C. of

A posthumous award of the Armstrong medal
was made to Charles 8. Ballantine

Freank Horing, =xales manager of the Com
merecial Praducts ivision, Raytheon Mfg. Co..
one of radio's real old-fimere, died suddenly or
Nov. 11, while on business in Cleveland.

LITERATURE

The RCA comwmercial enginecering section tube
department have prepareéd a new cdition of the
Receiving Tube Manual, RC15

Manual feaiures sections on tube and circuit
theory, a guick-reference receiving-tube chart,
formulas and examples for the calcuiation of
power output, load reustance, and distortion
for Al, AR-1, AI8.2, and It classes of service,
and apulication data on ratio detectors, diserim
inators, himiters, and multivihrators.

Price, thirty-five cents.

Premuer Crystal Laboratories, Inc.,, 53.63 Park
Row, New York 7. N. Y., lave released a
4-page bulletin describing the model 117 erys
tal.controlled high-frequency mini-signal gen
erator.

The National Bureau of Standards have pub
lshed a 43-page booklet on Printed Circudt
Techmigues, by Drg. Cledo Brunettt and R. M.
Curtis. Available from the Superintendent of
Documents, 1. 8. Government Printing Office.
\Washington 28, D. C.. at twenty-five cents per
copy.-

Bardwell & McAlister, Inc., . O. Box 13100
Hollywoord 28, Calif., have released a catalow
describing a line of commercial amplifiers, pub
tic.address svstems, and sound and recording
equipment

It's Better Because It’s Bendix!

o g“ .'

' .'f'? j ]
d | , / ]
| f/ | ¥
il N 4_.,..;r._j;;’ yill/ | y/L
JyWuw 7 ©__—— 8

Aviation Standard

“Bend/ix DYNAMOTORS

s SR e
1 TON DVNAMtﬁTO‘T'
PR N
i PUT AMPE. QUTPY" AMPS

TEMK

D BANK DIV
llgg:‘:‘wﬂson co

STANDARD RATINGS
= . r
Frame l lnput Qutpui | Qutput Approx,

Madel Size Valts Volts Watts Weight
DASBA 2% 14 250 ‘ 15 | 211202
DAIA 3%s” 14 230 23 51b.
DA77A 47 5.5 600 | 104 9lb. 120z
DAIF 4" 25 540 | 243 111b. 8or.
DAZA 5% 26.5 1050 420 | 261b.100z.

RED BANK DIVISION of
Dept. D
Red Bank, New Jersey

AVIATION CORPORATION
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Wide-Band Tuner

(Continued from page 22)

viding a high degree of modulation
capability is the ratio of the a-c to d-c
load impedance presented to the cath-
ode of the infinite-impedance detector.
[f Rue in Figure 5 went directly to
ground, the ratio of a-¢ to J-c load im-
pedance for modulation frequencies
would be .93, which would limit the
detector to 95% modulation.  How-
ever, since Ry is returned to a point
part way down on the cathode load of
Vs, 1t tends to follow the cathode up
and down, becoming effectively a much
greater impedance to the modulation
voltage. The actual a-c impedance
measured with such a circuit is about
40 megohms with subsequent improve-
ment in modulation capability. The re-
mainder of the audio frequency ampli

fier merely provides a balanced output,
gain control, and 10-ke filter. Precau-
tions were taken to keep the hum in
the audio stage more than 70 db below
the signal to take {ull advantage of the
high signal-to-noize ratio in the rest
of the wner,

The ave circuit is so arranged that
an rms signal of approximately 7
volts will be applied to the infinite-
imipedance detector with a resultant 7
volts of audio at the output of a cath-
ode follower, This provides one volt
of audio across the 500-chm output
terminals for a 1009 modulated signal.

Tuning Mefer

Tuning a broad receiver is likely to
be difficult. A meter was therefore
provided, arranged in a bridge so that
deflection to the right indicates in-
creased carrier strength. Experiments
showed that if the diode supplying bias
to the tube, which operates this meter,
were connected at a point where the
response was flat across the pass band,
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tuning was still somewhat difficult,
since, for a considerable rotation of
the tuning knob no change in meter
reading was observed and it was nec-
cssary to interpolate between the
points where the response began to
iall off. This was solved by deriving
the avc voltage from the primary of
Liw In any double-tuned circuit such
a~ thi~, in which the effective primary
() is lower than the secondary O
{caused by the shunting of the plate
resistance of V). the primary voltage

Figures 6 and 7
In Figure 6 (top) appears an interior view of
the amplifier and in Figure 6 (below) an under-
side view. Resistors and mixer crystals are
mounted on a terminal strip. The bypass and
individual decoupling filters are of the bathtub
type and located under the strip. so that the
leads from the decoupling resistors pass the
terminats of the capacitors and go to the tube
sockets without including more than 17 of wire.

is not an image of the secondary volt-
age but shows much more of a double-
humped characteristic, which appears
in the meter readings. Thus, when the
set is tuned, it should be adjusted for
the small minimum on the meter cor-
responding to the mid point in the pass
band. Meter readings of 5 correspond
to the rms signal of 7 volts which is
necessary for iull output.

The batidwidth of the receiver has
been measured by several different
methods. A calibrated f-m oscillator
is used for the production alignment
procedure, and the bandwidth of each
unit is checked during that test. An-
other method ot testing the bandwidth
is to introduce two oscillator signals
into the antenna terminals, one signal
being approximately hve times greater
than the other.  The receiver then
serves as the detector in a beat-fre-
queney oxcillator <ystem and the am-
plitude ot audio output is proportional
to the amplitude of the smaller of the
two signals. 11 the sanall signal is left
fixed in trequency and the larger one
varied, an overall a-f curve can be
plotted at the output winding. Another
methaod 15 to modulate a fixed r-f oscii-
lator with a variable a-f signal. How-
ever, for this test. it is necessary to be
certain that the bandwidth of the test
oxcillator tuned circuit is sufficient to
give the same degree of modulation fcr
all of the audio frequencies under con-
sideration.

The last and most convincing test of

the band-pass characteristic of the re-_

ceiver is a setup within reach of the
signal line between the broadcasting
studio and transmitter, If a good
speaker syvstem and bridging amplifier
are then provided, a comparison of the
direct audio frequency modulating
voltage and the output of the tuner can
be made. This test has been made
several times with the tuner and con-
siderable difhculty is experienced, even

Electronic Research & Mfg. Corp.

Designed for the rigors of commercial service
in all types radio communication . . . broad-
cast, moblle, aircraft, police. Precision made for
utmost in stability, dependability, trouble-free
operation, Calibrated within .005 per cent of
specified frequency . . . range 1.5 to 10.5 MC.
Temp. coefficient less than 2 cycles per mega-
cycle per degree centrigrade, Weighs less than
3/4 ounce. Gasket sealed against contamination
and moisture. Meets FCC requirements for all
above services. See ycur jobber—Petersen Radio

. Inc., 2800 W. Broadway, Council
Im (Teleptone 2760.)
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by practiced listeners, in determining

which is the direct signal and which
has gone out to the transmitter and | M PER’ , E MICROPH“ NES
back. A series of half-octave filters

may be inserted to give a subjective
indication of the bandwidth. All of
the measurements described indicate
that the over-all response of the re-
ceiver is not down more than 3 db at
10-kc each side of thwe carrier

The ultimate in microphone
juality, the new Amperite
Velocity has proven in actual
prac*ice to give the high-
est type of reproduction in
droadcasting, Recording, and
Public Address.

The major disadvantage of pre-war
velocities has been eliminated
namely “boominess’ on close talking.

® Shcut right into the new Amper-
ite Velocity or stand 2 feet
awey — the quality of reproduc-
tion is always excellent.

Citizens Radio Equipment

Studlo Velocity
Modeis RE0OH R8OL e Harmownic distortion is less than
List $80.50 1%. (Note: best studio dia-
phiragm mike is 500% higher.)

@ Practically no angle discrimina-

tion . 120° frons and back.

(Best studio diaphragm micre-

phones diserimination 800% List $42.00
ligher.)

® On: Amperite Velocity Miero-
phane will pick up an entire
symphony orchestra,
There is an Amperite Microphone e

for every requirement.

WRITE FOR [ILLUSTRATED
4-PAGE FOLDER giving full

P.G. Dynanic . X iContak’ Mikes
Fodels PGH,. PGL infeormation and prices. Model SKH, Wit $12.00
List §32.00 Model KK H, 1ist $18.00

In Canada

Address inquiry _AMPERI TE @m Ean y_ Atlas Radlo Corp.

tteation Dept. 560 King St. W.
e e 561 BROADWAY NEW YORK TatS Gat.

Above and below: .Citizen's Radio transmitter-
receiver described by R, B. Sumuelson of Halli-
erafters at the recent Nutinnal Eleetronies Con-
ference in Chicage.! Trumsmitter has a plate-
modulated wacillutor using = 654 acorn triode in
the center of an effective halfewnve line with
hoth ends short circuited. Receiver, with a sell.
guenched superregen detector, uses a  605-\
miniature triode, Common a-§ amplifier is used
for tranamitter anmd receiver

4 The wunits illustrated represent a complete
rzdesign of our older precision attenuators for

1Scc report on  paper in

CoMMUNICATIONS. laboratory standards.  Flat for all frequencies in the audio
. range. Reasonably flat to 2C0 k.c. up to 70 db.
CORRECTION ) Bulletin sent on request.
‘THE REGULATION AcCURACY of the Soren
sen voltage regulator, discussed in the i
Helterline article on Voltage Regulation | ; L Moanufocturers of Precision Electrical Resistance-Instruments
in Broadcasting Stations, which appeared

in the November issve of CommUNICA M3 A seSS=" 337 CENTRAL AVE.  JERSEY CITY 7 N.J.
TIONS, is ¥ of 1%
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Shallcross

Quiet, Qutstandingly
Dependable for
exacting uses

announces the OBO
series of bridged *T”

ATTENUATORS

f Good things continue to come in small
| CHECK THESE IMPORTANT packages! Il you're looking for a small
SPECIFICATIONS attenuator of highest quality — if you
ELECTRICAL CHARACTERISTICS — want all the quality features normally
Circuit — Bridged T found in large unies but still must save
AHenuation — 1, 2, 3 db/step (odd space — Shallcross has the answer,

values available on special order)
Number of steps — 20
Attenvation Characteristic — Avail-

Measuring only 214" in diameter. the
new 420-OB0 Series Bridged T Actenu-

able in linear, linear with off posi- ators are destined to satisly many im-

i last t . . N

tian or tapered on last 3 staps portant requirements lor speech input

'o OH‘ . e - - .
Impedonce — 30, 60, 150, 200, 250, engineers. The various characeeristics

500, 600 ahms, in or out. Other available make these new units ideal tor

volues on speciol order, . . )
use as mixer or master gain controls. In

Insertion loss — Zero. o .
ﬂddl[lo" to Colnpilcl construction ind

Resistors — All wound with low tem-

perature coefficient wire. the wide variation of ranges and tapers
MECHANICAL CHARACTERISTICS — available to your specifications, consider
Diameter — 2% " || these typical Shallcross quality features:
Bock of ponel depth — 2 (with de- | ) Apenuation characteristic essentially

tent 2 5/18”) i
flat f to 15,000 cycles.
Mounting — Two 6-32 or 8-32 | LRI R L A e

screws on 1" centers 2. Attenuation in “off” pesition 100 db
Shaft length—15/16" or better.
Contact Spocing — 15° 3. All resistors non-inductively wound and
J) sealed against moisture and shock.

A New Shallcross Cueing Attenuator

Any standard Shallcross ladder, bridged I'. or straight T attenuator may be equipped
for cueing action without any increase in the diameter of the unit. With it, the operator
can listen for cue and transfer a program from cueing amplifier to the transmitter
smoothly and efficiently merely by turning up the volume instead of reaching for a
separate switch, Write for complete details.

Write for Attenuator Quotation Specification Sheet

SHALLCROSS MANUFACTURING COMPANY
Dept. C-127, Collingdale, Pa.
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® The normal range of this os-

cillator is 20 to 15,000 cveles.
The Range Extension Unit
{above) lowers this range by
a full decade to 2 to 15 cveles,
greatly extending its useful-
ness to frequencies consider-
ably helow that heretofore
pructicable,

With its very high stahility,
unusually low distortion and
many operating conveniences.
the Type 130:-A Oscillator
fills a universsl need in dis-
tortion and hridge measure-
ments,

TYPE 1301 — A FANGE EXTEN-
SION UNIT ... .......870.00

for DISTORTION and BRIDGE MEASUREMENTS

at 2 to 15,000 Cycles

® This highly stable oscillator with unusaally low distortion
is of the resistance-tuned type and operates on the inverse
feedback principle developed by General Radio.

The Type 1301-A Low-Distortion Oscillator is especially
suitable as an a-f power source for bridge use, for general
distortion measurements, to obtain frequency characteristics
and to make rapid measurements of distortion in broadcast
transmitter systems.

FEATURES

@® WIDE FREQUENCY RANGE—20 to 15.000 cycles (with Range Extension
Unit. 2 te 15,000 cycles).

® CONVENIENT TO USE—27 fined-frequencies, selected hy two push-button
switches, in logarithmic steps—any desired frequency between steps
obtained by plugging in external resistars.

® THREE OUTPUT IMPEDANCES—600-0hm balanced to ground; 6(00-ohm
unbalancad; 5.00G-ohm unbalanced.

® EXCEPTIONALLY PURE WAVEFORM—Distortion not more than fol-
lowing percentages: with 5,000-0hm output 0.1°7 from 40 to 7.500 cycles ;
0.157: ar other trequencies. With 608-ohm output 0.1% from 40 to
7500 cyeles: 0.25% from 20 to 40 cycles and 15, above 7,500 cycles.

® HIGH STABIUITY—Frequency is not affected by changes in load or plate
supply voltage. Drift less than 0.025. per hour after few minutes
operation,

® ACCURATE FREQUENCY CALIBRATION—Adjusted 1o within 113,
*0.1 cycle.

@® NO TEMPERATURE OR HUMIDITY EFFECTS—In ordinary climatic
changes. operation is unaffected.

TYPE 1301 — A LOW DISTORTION OSCILLATOR..... .. oo, .. 8395.00
ORDER NOW—A Few in Steck
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@ Here, at last, is a twin-comact de-
sign in which the chance of contact
failure is actually reduced to the prac-
tical limit.

Exclusive design of the CLARE Type
*J"d.c. Relay allows the twin contacts
to operare independently of each
other so that one comact is sure o
close even when the other may be
blocked by presence of dirt or grit.

This sensational new relay combines
the best features of the conventional
telephone-type relay with the small
size and light weight developed dur-
ing the war for military aircraft use,

Weighinglittle more than two cunces,
slightly aver two inches in length, it
hasthe sturdy construction, large con-
tact spring capacity, extreme sensitiv-
ity, and adaptability to a wide range

CLARE RELAYS

of specifications for which CLARE
Relavs are noted.

Modern designers, working to de-
velop close-coupled, compact equip-
ment 10 meer today’s streamlined
standards, welcome this highly effi-
cient combinalion of capaciy and
small size.

CLARE Relays are especially de-
signed for jobs where ordinary re-
lays won't do. If you have such a
relay problem, Clare Sales Engineers
are located in principal cities to help
you work out a Clare “Custom-Built”
Relay that will just it your needs.
Write: C. P. Clare & Co., 4719 West
Sunnyside Avenue, Chicago 30, Illi-
nois. Cable Address: CLARELAY.
In Canada: Cavadian Line Materials,
Lid., Toroute 13, Ontario.

“Custom-Built" Multiple Contact Rzlays for Electrical and Industrial Use

www americanradiohistorv. com

All These Features . . . and
More . .. Provided By
CLARE Type '"J" Relay

Yndependent Spring Contacts. Dome
shaped contacts o movable springs; flat
dises on fixed springs.

High Current-Cartying Capacity. Twin
contact points of palladium., Rated cur-
rent-carrying capecity: 4 amperes, 150
wates,

New Design Lorge Armaiure Bearing
Area. Hinge type armature hos new de-
sign bearing providing largest possible
bearing surface. Fivot pin turns in cylin-
der of different matal which is full width
of heelpiece.

Sensitive, Effici2mt Magnetic Structure.
Heelpiece and other magnetic iron parts
are exceptionally heavy for size of relay
... provide highly sensitive and efficient
magnetic path.

Migh Operating Speed. Designed for
extremely fast eparation . . . a minimum
of one to two milliseconds.

Permits Hendling Large Spring Loads.
Power and sensitivity permit hondling of
large spring locds. Both single and dou-
ble-arm relays ovailoble. Maximum of
Y0 springs on sngle-arm reloy . . . 20
springs {10 in ecck pileup) on double-orm
relay.
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