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* GUARDIAN fresents ...

Sy r—

a new MIDGET
CONTACT ASSEMBLY

Tutenctiangeatile

with the GUARDIAN Series 200
STANDARD CONTACT ASSEMBLY

AND COIL ASSEMBLY

K-100 Keying Reloy For low voltage
control of high voltage transmission.
Guardion Series K-100 Relay will fol-
law key or bug at highest WPM rate
attainable. High speed response, strong
magnet and return spring give clean
maoke and break, produce best CW
note. Coils: 5 to 16 v., A.C.; coils for
other voltages on specifications.

T-100 Time Delay Relay Inradio trans-
mitter circuits, Guardian's T-100 Time
Delay Relay prevents damage of rec-
tifiers and tube filaments by preventing
plate current before filaments are suffi-
ciently heated. Laminated field piece
and armature. Mounted in dust-proof
metal box.

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

QU ANRDIL AN

1610-P W. WALNUT STREET %
A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY

|
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|
|
|
|
|
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SMALL SIZE:
154" long x 172" high x 17 wide
CONTACT ASSEMBLY
double pole—double throw

Dotted line shows comparative size

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

Popular RADIO RELAYS in the GUARDIAN line:

B-100 Break-in Reloy For break-in
operation on amateur transmitters. The
Guardian B-100 Relay has laminated
field piece and armature. Fine Y”
sitver DPDT conta:ts, capacity to 1500
watts, 60 c., non-inductive A.C., and
in A.C. primary circuit of any inductive
power supply delivering up to 1 KW,
inclusively.

L-250 Ovarlood Relay Provides accu-
rate, fixed overload protection against
current surges and continuous overloads.
Guardian’s L-250 Relay replaces ex-
pensive, time-wasting fuses. Attracts
armature on 250 mils. Max. drop
across coil—10 v. Guardian's L-500
Relay attracts armature at 500 mils.
Max. drop across coil—5 volts. Ideal
for experimenters on new circuifs.

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 Guardian Series 200 coll assembly.
Your jobber carries a complete line of Guardian radio relays.

G/ BLECTRIC

CHICAGO 12, ILLINOIS




punciep COSMALITE
COIL FORMS FOR..

RECEIVERS

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.

E 3

Other Cosmalite Types—

- 2 e uur-‘.k»:: "

#96 COSMALITE for coil forms in all

standard broadcast receiving sets.

SLF COSMALITE for Permeability Tuners.

ale
»n

R LI R fx g Spirally wound kratt and fish paper
DEFLECTION COIL
Bl TERMINAL RING

e
T

P & *

Coil Forms and Condenser Tubes.

Attractive prices, Fast deliveries.
*

Inquiries given specialized attention.

*Trade Mark Registered

- DEFLECTION
"~ SPACE

e

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 Combination Paper and Plastic Items
* * *

PRODUCTION PLANTS aiso 2t Plymouth, Wisc. Ogdensburg. N. Y., Chicago, Iil, Detroit, Mich., Jamesburg, N. ).
PLASTICS DIVISIONS at Plymouth, Wisc, Ogdeashurg. N. Y. o ABRASIVE DIVISION at Cleveland, Ohio
SALES OFFICES — Room 223, 1186 Broadway, N.Y. €. alsc 647 Main St, Kartford, Conn
IN CANADA —Ybe Cleveland Contaiser Camada Ltd, Prescotl Ontario.
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B CHANNEL OPERATION

WITH

: | - IWH.COX 99A Transmitter

SIMULTANEOUS TRANSMlSSlON

Simultaneous Transmission on several frequen-
cies brings new flexibility and operoﬁonol
ease. Three operators can use the fransmitter
at one time, thus increasing by 3 times the

volume of traffic normally handled.

EASY MAINTEN ANCE

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

| complete accessibility and easy maintenance.

| COMPACT CONSTRUCTION

Housed in @ single steel cabinet, the rectifier,

modulator, remote control equipment, and 4

fransmitting channels combine to make the
most compact multi-frequency transmitter in

the 400-watt field.

White for Free Catalog . -
TOMORROW'S TRANSM‘TTER TODAY WILcﬂx ELE : .
COMPANY,C;‘.EICB \
Kansas City 1, S

Missouri

G
s
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this team

ESEARCH in telephony has given birth to many of the impor
R advances in the transmission, amplification and reproductionof sound.
Out of the telephone transmitter came the first successful commereial
microphone in 1920...out 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, sound
motion pictures, sound systems, radar, hearing aids or radio telephony,
you’ll find it wise to look to equipment designed and manufactured to fill
your needs by the Bell Telephone Laboratories-Western Electric team.

— QUALITY COUNTS —
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can lead in all these fields

SOUND SYSTEMS
. Public Address, Music Distribution,
Wired Music

 AMFM

BROADCASTING

SOUND PICTURES

MOBILE RADIO
Police, Marine, Aviation, Railroad,
HEARlNG AIDS Urban and Highway Service

RADIO TELEPHONY

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

BELL TELEPHONE LABORATORIES

Worlil's largest organization: devoted exclusively to rosedarch
and development in all plises of electrical communivations.

Western Electric

”-‘Hm;’mm!m unit of the Bell System and the nation’s livrgest
,-'erf'mu u,l' U TR TS viutpmet,
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How 19,000 companies
up take-home pay

wpping payrolts

Can you deduct $18.75 from $60.00 and get $66.25? Yes. And the way you can do it is mighty important to

your company—and to the nation!

You start with $60. representing someone’s weekly take-home pay. You deduct $18.75 for the purchase of
a U.S. Savings Bond. That leaves $41.25. But $41.25 isn’t what the worker takes home. He takes home
$41.25 plus a $25 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 jobs—ab-
senteeism has decreased—even accidents have been fewer!

Those are the “company’” benefits the Plan provides, in
addition to extra security for individual employees.

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 your copy—
today — from your State Director of the U. S. Treasury
Department’s Savings Bonds Division.

from the Treasury Department’s State

ACTION BY TOP MANAGEMENT NEEDED

The benefits of regular Bond-buying are as important today
as ever—but war-time emotional appeals are gone. Spon-
sorship of the Payroll Savings Plan }f))y 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.
Such 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 company.

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

“The National Deht and You,”

a 12-page pocket-size brochure, expresses the
views of V. Randolph Burgess, Vice Chair-
man of the Board of the National City Bank
of New York—and of Clarence Francis,
Chairman of the Board, General Foods
Corporation. Be sure to get your copy

.

Director, Savings Bonds Division.

The Treasury Department acknowledges with appreciation the publication of this message by

COMMUNICATIONS

This is an official U.S. Treasury advertisement prepared under the auspices of the
Treasury Department and the Advertising Council

6 ® COMMUNICATIONS FOR DECEMBER 1947

L




Authorized WAA Electronics Distributors

EASTERN

Avutomatic Radio Mfg. Co., Inc.
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 Road
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 St.
New York, N. Y.

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

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

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

Standard Arcturus Corp.
99 Sussex Ave.

Newark, 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. Ravenswood Ave.
Chicago, Ill.

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

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

E. F. Johnson Co.
206 Second Ave., S. 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

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 efficiently.

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: Atlonta « Birminghom + Boston « Charlotte
Chicago + Cincinnati « Cleveland « Denver « Detroit «+ Grond Prairie,
Tex. « Helena « Houston « Jacksonville « Kansas City, Mo. - Little Rock
Los Angeles « Louisville « Minneapolis « Nashville « New Orieans « New
York « Omaha « Philadelphia ¢ Portland, Ore. « Richmond « St. Louis
Salt Lake City « San Antonio » San Francisco s Seattle « Spokane « Tulsa

1377

Customer Service Centers in these and many other cities.
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PROFESSIONAL PERFORMANCE —that keeps the original 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 of overcutting the next groove.

Timing is accurate to a split-second. Operation is ‘WOW’-free. Turntable Nngrigein. CoNeYBewdy
noise, rumble and vibration are non-existent. And the performance of the Transcription Turntables:
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 Dynamic Pickups:
88-06 Van Wyck Blvd., Jamaica 1, N. Y.

Stndio Recorders

Portable Recorders

I'nitized Amplifiers

%

S 0 uUNASE Q MENT

T 1947 F, €. AND 1. TOARP,

CAMERA 9
AND INSTRUMENT CORPORATION
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F-M Design Factors

SELECTIVITY HAS ALWAYS BEEN a par-
ticularly important factor in receiver
and transmitter development, usually
serving as a focal point of considera-
tion.

Ease of tuning, fidelity, channel
separation, transmitter location and
power, represent a few of the factors
involved in the problem of selectivity,
a problem that becomes quite acute at
the higher frequencies. At these fre-
quencies, the relationship of tuned cir-
cuits and chanriel separation must be
probed carefully. Analyzing this point
in a paper on i-f selectivity considera-
tions in f-m receivers, at the recent
Rochester Fall Meeting, R. B. Dome,
of G. E,, said that the i-f gain of a
two-transformer receiver, from the
converter grid to the limiter grid, may
be as high as 3,600 if the receiver is
to be used in areas where channels are
spaced no closer than .8 mc.

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

The study of a six tuned-circuit re-
ceiver revealed that the signal ratio
should not exceed 2,000 to 1 at the
converter grid. This ratio may, how-
ever, rise up to 10,000 to 1 if the lim-
iting is good and propagation vagaries
do not prevail.

The gain data presented by Dome
were based on a practical design chart,
which provided i-f selectivity for two
to fourteen tuned circuits with fre-
quency spacings of from .2 to 2 mc.

The channel separation problem was
also the basis of an IFCC study about
a year ago when it was learned that
some {-m receivers did not adequately
discriminate against moderately strong
f-m signals 400 kc away. This
prompted the FCC to reallocate class
B (high power regional) stations to
provide an 800-kc separation between
stations in the same service area.

Probing further into this selectivity
problem, Hazeltine engineers found
that practical grid-bias limiter systems
are not as satisfactory in regard to ad-

LEWIS WINNER, Editor

o 4 E L -
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jacent-channel interference as, for in-
stance, ratio detectors and systems
employing a-‘dynamic limiter in cas-
cade with a ratio detector.

Reporting on this investigation, at
the Rochester Fall Meeting, B. D.
Loughlin, of Hazeltine, said that the
combination of dynamic limiter and
ratio detector provided a system which
is better able to cope with simultane-
ously applied signals than the ratio
detector alone.

Loughlin reported that a fast acting
ave to effect a-m reduction was also
studied. It was found, however, that
the a-m reduction fails at some high
a-m frequency and may or may not
have a modulation rise at some higher
frequency, depending upon the ampli-
tude and phase characteristics of the
feedback loop.

The study-indicated, therefore, that
it is necessary to probe carefully the
relationship of f-m detectors and
selectivity since the tyvpe of detector
considerably influences the suscepti-
bility of the receiver to interfering
signals.

TV Progress

TaE YEAR 1947 has been quite a grand
one for tv. Operating stations have
tripled. Stations in 12 cities are now
on the air, reaching approximately
259, of the population of the country,
Fifty-four stations have heen author-
ized to start telecasting soon, and
fortv-thvee have applied for tv huild-
ing permits. Coax and radio relays
have linked New York to Syracuse,
New York to Philadelphia to Wash-
ington, and Chicago to South Bend.
The Boston to New York relay link
has become available. Relays to other
cities are now being completed and
will be open for business in '48.

Microwave relays operating in the
2,000- to 4,000-mc bands have played
quite a role in the transmission expan-
sion, providing the all-important cov-
erage flexibility, a flexibility that will
be improved on in 48 through the use
of such facilities as trucks with micro-
wave equipment beamed to centrally
located buildings.

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

TBA said recently, many millions will
be looking on in '48.

A bright stage was set for tv in '47,
and there'll be more pace-making
progress in '48.

Books of '47

U-H-F AND S-1i-F TECHNIQUES, mathe-
matics, acoustics, tv and radar were
covered quite thoroughly in books re-
leased during 1947.

The all-important subject of ultra-
high frequency was analyzed by Nathan
Marchand in his book on “Ultra-High
Frequency Transmission and Radia-
tion” (John Wiley).

Arthur B. Bronwell and Robert E.
Beam discussed “Theory and Applica-
tion of Microwaves” in their new book
(McGraw-Hill). Harvard University
Radio Research Labs released a two-
volume presentation on “Very High
Frequency Techniques” (McGraw-
Hill).

Television books of '47 included the
comprehensive RCA Labs Technical
Book series, Volumes III and IV, cov-
ering the periods of '38 to 41 and '42
to '46.

An extremely useful text on mathe-
matics was published by Pitman;
“Mathematics and Radio Engineers”
by Leonard Mautner.

Books on radar included the MIT
Radiation Lab series covering “Radar
System Engineering” and “Radar Aids
to Navigation” (McGraw-Hill). The
Radar School of MIT also released a
book on the “Principles of Radar,”
containing lectures presented at the
MIT Radar School (McGraw-Hill).

Two excellent revised editions also
appeared in 47 "Radio Engineering”
(third edition) by F. E. Terman (Mc-
Graw-Iill) and “Elements of Acous-
tical Engineering” (second edition) by
Harry I'. Olson (VFan Nostrand). The
subject of acoustics was also effec-
tively discussed in a book by Michael
Rettinger entitled “Applied Architec-
tural Acoustics” (Chemical Pub. Co.)

“Patent Notes for Engineers,” a
very handy little book, also appeared
in ’47, It was published by the RCA
Review department of RCA Labs
Division.—L. W,
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(Above)

Central station control console used by city cabs

in Pulaski, Virginia (Courtesy Doolittle Radiy
and Leonard Electric Supply Co.)

(Left)
Miami Beach Yellow Cab with a 15-watt trans-
mitter and 16-tube receiver which has a
microvolt sensitivity. (Courtesy Communications
J0.)

o-Way Taxicab
adio Systems

THE ADOPTION AND SUCCESSFUL util-
ization of two-way radio m the taxi-
cab field already exceed the most op-
timistic prophesies of radio and taxi-
cab experts. The growth of the taxi
-adio systems has  substantiated  the
testimony offered at FCC hearings by
the American Taxicab Association,
the National Association of Taxicaly
Owners and the Cab Research Burcau.

When the now famous FCC Docket
No. 6651 assigned frequencies in the
152 to 162-mc¢ band for new land
transportation scrvices on May 25,
1943, it was expected that taxicab:
would be one of the smallest of mobile
radio services. This feeling was based
on the overall nmuber of taxicabs in
existence as compared to the number
of truck. bus and railroad vehicles.
The FCC allocations gave railroads

Front view of model 210-D of Communications
Company.

10 e

60 channels and all highway radio ser-
vices a total of 24 channels.! Taxicabs
were given one channel (two frequen-
cies in the case of duplex operation)
out of the twenty-four reserved for
highway radio services.  Already,
there are more taxicab radio installa-
tions operating on a singie chanuel
than exist for all railroads, trucks and
buses in the United States on the
other 83 channels.

At the time the allocations were
made, there were less than 50,000
taxicabs in the United States.  Sinee

IEach channel 1x 6C-ke wide.

Interior top chassis view of 30-watt T'emco model
30-FMT transmitter.
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that time, returning veterans becoming
available as drivers and fleet owners,
and the resumption of taxicab produc-
tion has greatly increased the number
of vehicles for hire. Today, according
to A. Weisinger, editor of Taxi
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
mdustry to cope with the equipment
demand, over a third of these 75000
cabs are now either equipped, licensed
to be equipped or orders have been
placed for the equipment.

As of October 1947, the FCC land
transportation  scection  advised  the
writer that over 600 taxicab tleets
have Dbeen licensed to use two-wiy

Top chassis view of taxicab 7 to 10-watt trams-
mitter-receiver; Motorola Dispatcher.




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 fleets
per month. As of November, 1947,
one manufacturer had sold equipment
to over 350 taxi feets in the United
States.  Another manufacturer has
completed contractual negotiations to
install radio systems in 1,600 taxicabs
in Chicago (for the Yellow Cab flect
alone), 1,000 in Los Angeles, 600 in
San Francisco and various numbers
between five and over eighty in the
California cities of Long Beach, Visa-
lia, Tulare, Hanford, Fresno, Sacra-
mento, Wilmington, San Luis Obispo,
San Diego, El Monte, EFast Los An-
geles, Pomona and other points
throughout the United States. Com-
parable experiences have been re-
ported by several other manufacturers
either on a national basis or on a zone
basis.

The taxicab fleet owners have been
well pleased with cab-radio which has
resulted in more business and an in-
crease in percentage of profit. Two-
way radio in the taxi field is selling
itself, and at this moment theve ap-
pears to be business available to every
firm able to make deliveries. The gen-
eral expectation is that before the taxi-

(Right)

The 20-watt instantaneous heating Kaar transmitter; FM 175X.

-FTR taxi receiver, a l4-tube double conversion model.

cab field is saturated, the trucking
field will open up with an even greater
demand since there are forty times
more trucks than taxicabs in the
United States,

San Francisco Yellow Cab with a two-way taxi-
talkie which has a 25-watt output. (Courtesy
Mobile Communications)

Economic Advantages of Systems

Typical reports, based on actual ex-
periences, indicate that cab radio ser-
vice costs are self-liquidating in a
short period of time:

(1) One major fleet reports that
every radio-equipped cab is equivalent
to as many as three non-radio cabs in
parallel service.

(2) Another reports that every

radio-equipped cab can gross at least ~ Top chassis view of Harvey Radio transmitter
2 and receiver; transmitter has 30-watt output.

$5 more per cab per eight-hour shift.

(3) Another claims that radio-
equipped cabs can average up to 259,
more revenue per mile traveled than
can non-radio mabs.

(4) All claim that there is a
marked reduction in dead or cruising
(non-farepaying) mileage. It aver-

(Right)
Four types of power supplies which can be used
with Harvey Radie c¢quipment. At upper left,
a-c transmitter power supply; upper right, d-c
transmitter power supply: lower left, d-c re-
ceiver power supply; lower right, a-c receiver
power supply.
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ages about 509, varying between 25%
and 75%, depending on circumstances
and location of the taxicabs in the
citywide area.

(5) The service has prompted new
business and made it feasible and
profitable to handle. Return loads be-
come much more common when a
radio-cab discharges a passenger in an
outlying or poor business area. The
business hitherto ignored on side
streets or in outlying areas becomes
as convenient to accept and handle as
the business on the main thoroughfares
or the midtown area.

(6) The radio-cab has made every
home, business or other telephone
equivalent to a taxicab telephone stand.

Results of Recent Installations
Pulaski, Virginia: In an analysis of

a fleet of seven cabs with and without
radio, in a city of 12,500 population,

with a total of seventy-five cabs,
among several fleets, the {ollowing

data were compiled:

January 1947
(Without May 1947
radio)  (With radio)
Number of cabs.. 7 7

Miles traveled.. .. 25,644 32,952
Gross income. .. .$3,485.30 $5,382.70
Income per mile.. 13.59¢ 16.34c

Odell G. Mayberry, manager of the
City-Cab fleet, involved in the fore-
going study, 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 outdoors is less
comfortable. Despite this, two-way
radio can take a less favorable month
and make it substantially exceed the
best month without radio.

Plamnfield, 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 carefully-observed tests
for a ten-day period, with four radio
cabs versus six non-radio cabs, showed
that the four radio cabs averaged 1,300
miles, 425 fares and $350 revenue each;
the six non-radio cabs averaged 1,000
miles, 200 fares and only $150 each.

Chicago, [ll.: A Radio Flash taxi-
cab driver reported that he is gross-
ing 200 miles per day as compared to
120 miles for non-radio cabs. When
he 1s in the downtown area or near
terminals, he usually finds his own
fare-paying passengers with little ef-
fort. When he is in other zones, he
relies on the central station dispatcher
to find him a passenger in his proxim-
ity. The tendency is increasing for

12 o

The 2% watt transmitter-receiver unit of
Bendix; model RTR-2.

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

Two-way radio always 1s important
to the driver. It is important to the
taxicab fleet owner only when the
driver is employed by them, normally
on commission. In most cities the
commission paid the driver is 4214%
of the fare registered on the taximeter.
[t varies in city to city as follows:

In Los Angeles, drivers are paid
474 Y9% commission with an $8 per day
minimum guaranteed wage, exclusive
of tips. Yellow Cab holds an exclu-
sive franchise with 1,000 cabs except
for about 100 veteran cabs established
since the end of the war. The city
has the largest geographical area in
the United States (452 square miles).
It has relatively few cabs for the size
of the overall population because a
greater percentage of the population
and visitors operate their own private
automobiles. Taxicabs are therefore
spread out more thinly and they are
often hard to find at locations removed
from principal thoroughfares and ter-
minals. The danger of making a long
trip back without a fare after discharg-
ing a passenger 1s unusually 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. ».
rush hour, two persons were steadily
receiving telephone requests for taxi-
cab service, while fifteen dispatchers
were hard pressed trying 150 taxicab
stands by telephone to find the neces-
sary taxicabs to fill these requests.
Their percentage of hits (finding a

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

Incidentally each operating cab in
the 1,000-cab fleet is expected to aver-
age $20 per shift, or approximately
$40,000 per day.

In Chicago the major fleets pay their
drivers 42149% commission, with no
minimum guaranteed wage. In the
case of independents, a driver owns or
leases a taxicab. In some cases an
enterprising individual may own sev-
eral cabs which are rented out. [f
radio-equipped, such a cab may rent
for $10 to $12 per shift. If the cab is
owned by the driver without radio, the
radio equipment may be rented for $20
per month. This cost includes main-
tenance and central dispatching ser-
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 deterniines 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 is 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 com-
plete address. If no one volunteers
and the need is important, further re-
moved taxicabs can volunteer.

In Philadelphia, Yellow Cab has be-
gun to equip their 1,500-cab fleet with
two-way radio. Non-radio drivers re-
port about 25% dead mileage.

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

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

[To Be Continued]
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VERTICALLY POLARIZED V-H-F ANTENNA
esign Factors

A view of the 152. to 162-mc antenna.

To FILL THE REQUIREMENT of an an-
tenna with appreeiable vertical gain
and sufficiently hroad band to cover the
airline communication range of 122 me
to 136 mc or the railroad radio and
taxicab range of 152 mc to 162 mc,
many unique design factors mast be
considered. Relationship of length and

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.

radiation are among the initial points with length as compared to a #.2

requiring study. dipole is shown by the dashed line in

1f the length of a center-fed antenna, Figure 2. At [ % cqual to 3% » the

g 1

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

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

calenlated by : pattern is shown by the dashed line of
Cos (2mI/XY —cos (27 ]/Xsin §) [“5}'}1"6 3. . .

Jp—— (1) Fo cover the required frequency

Cos ¢ ranges it was known that relatively

Where: ¢ = relative voltage radiated large - dlll]llctc‘l‘ 1':1(11at[11g {ncmbers

in direction 6 would be required. To investigate the

0 = vertical angle: the an- effect of increasing the diameter of

tenna i< assumed to be antenna on the radiation pattern the

vertical antenna of Figure 4 was constructed.

This antenna was mounted horizon-

{ = half length of antenna. . Lo
tally 2o that its radiation pattern could

At/ 2 equal to 3§ #, radiation in the he easily taken.
horizontal, or 8 cqual zero plane, is a Patterns were taken with various
maximum.  The variation of gain antenna lengths at a frequency of 480

Figure 3 (left)
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Figure 1
Lavout of simple dipole, illustrating the length
of the center fed line and its relationship to
radiation.

nic and the corresponding gains calcu-
lated. The plot of db gain versus
length is shown by the solid line in
Figure 2. The length for maximum
gain was found to be I/A equal to

9/16 X. The radiation pattern obtained 5 90> -80°  -70°  -60° 507 a0
at this length is shown as a solid line
in Figure 3. Figure 6

. - - A vertical radiation patter { the Figure 5 antenna at 480 mc.
The model shown in Figure 3 was SN VT T enna m

then constructed. This antenna is es-

: : = i the balanced-feed antenna pattern in
sentially a coaxially fed version of the =) A . .
g N . Iigure 3. The gain calculated from
model shown in Figure 4. The radia- SRk ;
3 3 ) the pattern of Figure 6 was 2.36 db. T =
tion pattern of this antenna at 480 mc S = = ; i
= E ; 2 Patterns taken at 454 mc and 506 mc ; !
is shown in Figure 6. It will be noted : i bt = o[B! I
; : vielded gains of 2.25 and 2.30 db, re- = : !
that this pattern agrees closely with Nl showine thAE e e |
. spectively, showing the > patterns
T ey SUCWLIE pé : A, »
remained relatively stable over a range §§
0251 comparable to 122 to 136 mc. \
p— [—»{ . f
— e i y As experience had shown that mast \
=h i ; : H
T radiation may be serious in coaxially- )},}»
(Continued on page 33)
Figures 8 a and b (right)
In a appears internal feed system of dipole. ()
In b we have the equivalent circuit for a com-
bination of the shorted stuhs /i and /¢« of 75
ohms (RG-11/U).
Figure 9 a and b
FEED LINE Curves of standing-wave ratios. In & we have
a plot for the 122 to 136-mc range (Bendix MS
1714) and in b we have a 152 to 162-mc range
plot (Bendix MS 1718B).
Figure 4
Antenna designed to study the effect of increas-
ing diameters of antennas on radiation. A fre-
quency of 480 mc was considered in this design.
1.8
Figure 5 ~_ B~
Coaxial fed version of Figure 4. 1.6 ~ /,
1.4 \\
o
——‘ 1.2 —
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The general and specific
locations of the radio
link of the Death Val-
ley telephone system.
Inset at lower right
shows telephone lines
which serve Death
Valley and the inacces-
sible section that made
the radio link neces-
sary. Drawing at left
shows the radio path
across the state line
from the Specter Mt.
repeater station to the
newly constructed sta-
tion near Death Valley
Junction,

ESTATION

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

These pioneers were followed by
gold and silver hunters, but the real
wealth of the region was in borax.
Some years after its discovery, large
scale production in the region started,
and 1882 saw communications with the
outside world carried on through the
now legendary twenty - mule - team
freighters which hauled tons of the

16 e

white borax crystals to railheads to the
south.

By 1907, mule 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 yecars following the ecstablish-
ment of the Tonopah and Tidewater
Railroad, eventually saw telephone and
telegraph messages carried from the
Death Valley region over a pole line
stretching some 110 miles from Fur-
nace Creek Tnn to Baker, where tele-
phone connection was made to a back-
bone open wire line between Las Vegas

Death Valley

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 Circuifs

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 Company, 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 rails
being removed a few years later. The
37 miles of the pole line between Sil-
ver Lake, site of a CAA air station.

(Left)

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

Portable antenna used with test 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
Southern California Area

and Tecopa to the North over a moun-
tain range, had become practically in-
accessible for maintenance. [t, there-
fore, was deemed reasonable to plan
on abandoning this section. New cir-
cuits to the region would be required
for routing via Las Vegas, Nevada,
and a repeater station on Specter
Mountain on the warborn Jackrabbit
open-wire lead east of the Sierra Ne-
vadas between Reno and Las Vegas.
New construction would be required
to connect this lead with the Death
Valley wire lead at Death Valley Junc-
tion near the east rim of the valley.

Cost studies indicated radio to be an
attractive method of reaching Death
Valley.
tion would provide desired experience

In addition, a radio installa-

in the use of this facility in this type of

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

It was thereupon agreed that tests
should be undertaken for the purpose
of verifying that telephone circuits,
which offered the possibility of meet-
ing the high standards required for
inclusion in the national telephone net-
work, could be established over this
route by means of radio.

Telephone Circult Performance
Requirements

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

One reason for this is that a given
built-up telephone connection may con-

(Right) Graph illustrating the elevations of the terrain between the

two points in the Death Valley link. It will be noted that the path
is not strictly /inme-of-sight since an intervening mountain peak
protrudes several hundred feet into the path,

The repeater station setup at Specter Mt.,, Nevada, showing the
J carrier open-wire lead and the v-h-f antennas.

sist of as many as four or more
circuits, Each circuit in turn may
consist of a variety of facilities, such
as voice frequency or carrier trans-
mission systems on open wire, cable or
radio. Noise, however, is cumulative
and 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
maximum point-to-point transmission
r-f path-loss measurement tests were
initiated.'

Path-loss measurements consist of
radiating a test signal from a trans-
mitter at one terminal location and
measuring the received signal intensity
at the other terminal by substituting
an equivalent signal from a calibrated
signal generator for the signal from
the distant station. The power equiv-
alent to this level is then caleulated
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
studied may be determined.

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

(Continued on page 31)

Previous to the tests, path-loss calculations
were made with profile contours plotted from
U. S. Geological Survey Topographic Maps.
These served as a guide in the selection of sites
at which it would be most reasonable to test.

FEET ABOVE SEA LEVEL

L=

MILES FROM SPECTER MTN. STATION
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V-H-F AIRBORNE

Communications System

Part |1, Offering a Discussion of the Receiver, Equipment

Mount,Power Supplyand RemoteFrequencyControl Setup.

by S. A. MEACHAM

Wilcox Electric Company, Inc.

THe v-H-F RECEIVER® of the airborne
system 18 constructed as a complete
self-contained unit in a fashion similar
to the transmitter. Again, the power
supply is an external unit.  Mechani-
cally, the recciver is identical in size
with the transmitter and all clectrical
connections are made through an air-
craft-tvpe plug located on the rear of
the chassis.  The frequency change
problems and reduction of the nnmber
of tubes were solved exactly as in the
transmitters. A Irequency changing
unit similav to that used in the trans-
mitter was devised.  The size and
general configuration was changed to
accommodate the  slightly  different
space requirements of the receiver hut
—_‘I;Tiﬁﬂl installment
t'OMMUNICATIONS,
FType 3088,

appeared  in October

the major electrical and mechanical
components remained identical.  De-
signed as a complete, sclf-contained
unit it mounts as an integral part of
the receiver with all external electrical
connections accomplishied by nicans of
an interconnect plug.

Seventy channels may he set up in @
manner similar to  the transmitter.
They are limited enly to the same ex-
tent as the transmitter.

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

Equipment mount.

Figure 1
The power supply.
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frequency change.  This is an exact
repetition of the transmitter operation
and again the resonmant circuits are
kept in synchronism 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
transmitter and receiver. The outside
dimensions arc cxactly the same as the
transmitter and receiver and all external
connections arc made through a plug
mounted on the rear of the chassis.
Again, by proper wiring of the receptacie
into which this rear chassis connector
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 1s necessary to
install the proper dynamotor designed
with the appropriate primary voltage

“Type 321A,

Figure 2

Six stainless steel thumb screws and steel

cup washers hang on a threaded and hinged rod.

are pulled down tight on stainless-steel hooks on the front side
of the transmitter-receiver and power supply.

Cup washers




N . Figure 3
Five units which comprise the v-h-f airborne communications systen.

windings. Connections between dynamo-
tor and plug are such that if a 14-volt
supply is installed in a 28-volt position
the dynamotors will not be damaged.

Equipment: Mc;unf-

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

[nterconnection 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
equipment mount. Inside this junction
box is a terminal strip by means f which
all interconnection between thesc three
units is made, as well as all external con-
trol, audio and power circuit. On one
end of the junction box will be noted an
open hole and a coaxial connector. This
open hole is standard size for aircraft
flexible conduit fittings and the coaxial
connector for the antenna feeder line. On
cach side of the interconnecting receptacle
will be seen a taper pin. This is a spring
loaded stainless steel Atting which matches
two holes in the rear of each chassis.
These two pins serve as alignment guides
for vroper mesh of the rear chassis plug
anc the junction box receptacle, and for
ho' ing down pins to keep the unit solid
on the mount. Above cach receptacle is
a third stainless steel pin.  [Each of these
are mounted in a different ‘'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
installing the transmitter in the power
supply or receiver position, the power
supply in the transmitter or receiver 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

the skin of an airplane or a bulkhead
without allowing room for access to the
internal terminal strip. To facilitate this
the junction box has been made removable
from the front, so that by this removal
process it may be inspected and serviced
from the front side,

Four shock mounts are included on the
equipment mount. These serve to soften
any sudden shock the aircraft might en-
counter and to decrease the amplitude of
constant vibration experienced when in
flight.

Remote Control

The remote control switch for fre-
quency selection presented a rather un-
usual problem. Two independently-oper-
ated wafers of a standard multiple posi-
tion rotary selector switch, one having
eight 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 {ront
switch section. A dual knob is then
mounted on these two shafts. One knob
has eight plastic-filled holes drilled par-
allel to the shaft and on a circle concen-
tric with the outer diameter. Numbers
from one to eight are engraved in these
holes and light is transmitted through,
one at a time, The second section of the
knob is constructed in the same fashion
except that it has nine holes and is num-
bered from one through nine, the second
section being mounted concentric wth the
first section. By using the outer number
as the first digit and the inner number as
the second digit seventy-two combinations
are possible, beginning with eleven and
ending with eighty-nine. Number eleven
and number eighty-nine are off positions,
with the balance of the combinations being
channel numbers with frequency deter-

"T'ype 325A,

mination controlled by crystal frequency
installed in each position.

Control Box

No standard control box has been de-
signed for the equipment since most air-
plane cockpits are scverely crowded and
the change-over {rom h-f to v-h-[ is being
made slowly under a combined operation
process. In addition to the frcqu_ency—
change switch, there is required a primary
on-off switch, a receiver sensitivity con-
trol and an audio control for each of two
cutput channels. All these items are
comparatively small and may be situated
in more 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 transmission and re-
ception to be on the same frequency at
all times. Future speculation indicates
the probability of transmission and recep-
tion on different frequencies. The equip-
ment is sufficiently flexible to accommo-
date changes that may be necessary for
other types of operation which may be
required. The present one'—channcl op-
eration requires nineteen wires between
equipment and frequency change §w1tch,
one wire for seusitivity, one wirce for the
warning light, and four wires for the
two audio lines, for a total of twenty-five
wires. Changing to cross—chz}nnel opera-
tion will require the addition of two
wires and a toggle switch whicn allows
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 possible dlsac_i-
vantage. If a transmitter frequency 1s
sclected, the toggle switch changed to re-
ceiver position, and then a receiver fre-
quency selected, thete is no indication of
the transmitter frequency selected.

Additional Selector Switch

The complexity of modern aircraft is
such that many times it would be hazard-
ous to require the pilot to remember de-
tails of this type. A possible and prac-
tical solution would be installation of a
second frequency sclector switch instead
of the toggle switch. No additional wires
would be required over the number made
necessary Ly the addition of the toggle
switch, and the toggle switch may be
removed.

Although the discussion indicated loca-
tion of these units on the equipment
mount, each unit, which is complete and
self-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-ke note
modulating a 600-kc carrier produces sideband
signals, displaced 10 ke¢ on each side of the
carrier frequency,

590 600 610
(a)

590 600 610
(c)

Figures 3a, b, ¢ and d (below).
In & appears an ideal bandpass characteristic.
In b we have & narrower pass band. The side-
bands ecorresponding to 10-ke¢ 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.

g

/_./

590 600 610

THERE HAS 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
techniques have stimulated this inter-
est.

Although frequency assignments are
made at 10-kc intervals in the broad-
cast band, broadcast stations in some
non-interfering areas use a wider
band. In 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.
I‘or example, at least three broadcast
stations in the Los Angeles area have
line equalizers 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 in the local studio, sub-
stantially flat response to at least 10
kc 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-ke carrier, would
produce side band signals displaced 10
ke cach side of the carrier frequency,
as shown in Figure 2. Tf a very sharp

receiver is tunled across such a modu-
lated carrier, each side band may be
heard separately. The 10-kc output
will go through a maximum, fade out,
become 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 3a.
[f the pass band were narrower (as
in Figure 3b), the side bands cor-
responding to the 10-kc¢ modulation
would not. be heard when the receiver
is 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 shape
of the pass band were as shown
in 3¢ or 3d. However, if the
the modulation were music or speech,
which was not a symmetrical wave in
the first place, the reproduced wave
would have only the shape of that side
band 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
modulation would be in a larger ratio

Figure 1
View of the wide-band eamplirier.
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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.

If one or more single-tuned reso-
nant circuits were used, the result
would be a curve like that shown in
Figure 3b, 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
O of the circuit, becoming sharper
as the Q is increased. Unfortunately,
however, if the Q is decreased to ac-
complish a greater bandwith, the re-
jection outside of the desired band-
width becomes much poorer. At rela-
tively high frequencies, a single-tuned
circuit could include a pass band of
20 ke, since the same percentage of
the higher carrier frequency would be
a larger number of cycles; however,
for practical Q’s this is not the case
anywhere in the broadcast band. With
complicated configurations, consisting
of multiple resonant circuits, a fixed
20-kc bandwidth in the broadcast band
can be accomplished, in the same way
that almest any configuration of band-
pass filter may be accomplished in the
andio-frequency spectrum. However,
if such a bandwidth is 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 O and the coefficient of
coupling, double-tuned circuits, simi-
lar to those shown in Figures 4a and
4b, may be made to have the required
bandwidth in the broadcast band, pro-
viding a shape like that shown in
Figure 4c.

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

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 involve a six- or eight-gang
tuning capacitor, which is quite im-
practical. Reducing it even to the sim-
plest possible arrangement, and taking
a 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,
namely, that of having the four-gang
unit track over the desired frequency
spectrum. Experience has shown that
even by Dbending the plates, only a
rough approximation of a symmetrical
curve can be accomiplished over the
whole broadcast band. Failure to do
this causes overmodulation distortion.
Furthermore, since the width of the
top of the curve is a function of the Q,
which varies with frequency, it is usu-
ally necessary 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-
cuit could be aligned once and for all
and each capacitor or tuning slug ad-
justed individually without attendant
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 noise
originating in the front end of the re-
ceiver. The importance of reducing
the noise generated is even. greater
here than in a conventional receiver
since the noise output of any system is

proportional to the bandwidth. Since

(b)

Figures 4a, b and ¢
Double-tuned circuits are shown in « and b5,
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 noise for the input im-
pedance and bandwidth under consid-
eration, there remain two sources of
noise 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
best opportunity to operate to a disad-
vantage in a conventional super design.
First, in any multi-element tube,
whether mixer or amplifier stage, there
is a tendency for each grid to act as a
virtual cathode and thereby to become
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 always 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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pass band may be 80 or 100 db down
at the oscillator frequency, but it must
be remembered that the oscillator sig-
nal amplitude is also 80 to 100 db
greater than the desired signal ampli-
tude.

During the war when this same
problent presented itself to the design-
ers of radar receivers in which the
bandwidth bad to be very wide, the
compromise of conversion gain versus
noisce had to be reconsidered and a de-
cision was made to use diodes for mix-
ers.  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. If use were made
of the germanium or other crystal
diodes which were developed for the
purpose for radar receivers, there
would be less objection to a more com-
plicated configuration such as a bridge.
In the bridge circuit, the local oscil-
lator signal could be applied in such a
way that it was balanced as far as
vansmission into and through the i-f
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
tmixer is that a good many second
order modulation products are can-

22 o

Figure 5
Circuit of the wide-band superhet a-m tuner.

celled out, with subsequent reduction
in birdies, which might otherwise be
objectionable because of the small
amount of preselection possible with
this circuit. The effectiveness of this
balance may casily be demonstrated by
upsetting it with a shunted resistor or
additional crystal across any of the
elements and noting the increase in
noise. An A-B comparison of this cir-
cuit with an i-f amplifier similar to
that in Figure 5 and a 6SA7 mixer
has also been made and an improve-
ment of approximately 30 db ob-
served. The design of a suitable in-
put i-f transformer to couple out of
this 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-inipedance 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 transformer.

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,
of 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 amplifier tuned cir-
cuit, in order that this tuned circuit
may be made to track accurately, since
any detuning here is likely to leave
one side-band higher than the other, or
at least leave a hole in the middle with
the resultant previously described dis-
tortion cansed by overmodulation at
the second 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 be capable of handling 100%
modulation clear up to 10 kc. 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)



PHILCO THREE-WAY
RADIOTELEPHONES

Radictelephone equipment permitting three way
conversations between a patrol car, control
station and other patrol cars has been devel-
oped by Philco and is being supplied to the
State of Colorado.

Equipment features a frequency-saving circuit.
~ Mobile transmitters are designed for two-
frequency operation within the 30-44 mc band.

The advarced f-m circuit is also used in th:
receiver.

SHALLCROSS CUEING ATTENUATORS

A line of cueing attenuators has been an-
nounced by the Shallcross Manufacturing Co.,
Collingsdale, Pa.

Units feature a switching mcchmmn to
transfer attenuator mpu( to a pair of separate
output terminals for cueing purposes.

Standard Shallcross ladders, l)rillgcd T
straight T, or potentiometer may be equipped
for cueing action, including units as small
134” in diameter. Controls are available for
meunting by means of a single-hole 3¢7-32
thread bushing or two 6-32 or 832 screws on
4" or 1% (except 134”7 diameter units)
centers.

Cueing position is at the extreme counter-
clockwise position, following the attenuator
off position. Unit may be equpped with detent
action for the off position, the cueing position,
or both, if desired.

RCA P-M SPEAKERS

A line of p-m speakers for general rveplacement
and sound-systems work has been announcerd
by the renewal sales section of the RCA tube
department.

The line includes a controlled-resonance 127
speaker, a 4 and 5 speaker, a 4" x 6 ellipti-
cal speaker, and a 2" x 3" elliptical speaker.

Rated at 12 watts power-handling capacity,
the 127 speaker has a unique filter to
filter needle scratch and other objectionable
high- frequency noi Also has an adjustable
voice-coil mounting for alignment of the cone.

HEINTZ AND KAUFMAN FREQUENCY-
SHIFT RECEIVER TERMINAL

A dual-diversity receiver terminal, type A-4601,
has been added to the line of irequency- ~hm
equipment being produced by the communica-
tions cquipment division of Heintz and Kauf-
man Ltd., 530 Drumm Street, San Francisco.

Unit m,u,l)!\ a_frequency shifted signal from
two communications reeceivers and L()n\(lt\ it
either to tone, neutral or polar d-c. keved in
accordance  with  telegraphic inldligcncc. Re-
cording device may be radiotype, teletype, or a
high speed telegraph tape recorder.

Ilas a crystal oscillator and bio unit.

Input filters have a range of 1850 to 3250
cycles., The response is down 70 db at 1709
cveles, and 60 dh at 3400 cycles. A frequency
shift between 600 and %0 cycles may be used.

A three stage limiter amplifier has a con-
stant  output with inputs in excess of ten
mierowitts, All amplitude modulation is re-
moved in these limiter stages.

Discriminator filters are essentially channel
filte separ passing the high and low
dll(llu frequencies which correspond te mark
and space frequencies.

Mark and space frequencies are \qmmul\
amplified, rectified, and added différentially in
the discriminator-amplifier-rectifier unit.

The d-¢ output of diseriminator-rectifiers
is mixed in double dicdes so connected that
the cleanest signal is used for keying, and
the poorer signal rejected.

A wave-shaping amplifier is provided in the
terminal.  Oscillator furnishes an  1800-cyele
tone.

Gain of the system over a single channel
makebreak system approximates 22 dh.

CLARKSTAN MAGNETIC PICKUP

Magnetic reproducers, with removable sapphire
003 ball-peint stylus, have been announced by
the Clarkstan Corparation, 11927 West Pico
Boulevard, Los Angeles 34, California.

The uudln, which ‘v\Ll}.!"la 31 mg, is the arma-
ture and is the only moeving part. High m-
[)u[dnLL‘ is standard, but the pickup can be had
in unpul.mu of 3. 50, 230, and 500 ohms.

Needle force is 20 grams optimum for com-
mercial pressings. Unit is said to be exactly
velocity respons to 15,000 cps.  Output, 60
millivolts at 160G cps with lateral displacement
of .601”. Inductance of 350 millihenries at
1€00 cps. Has a Q of 1.05.

BROWNING SCOPE

A five-inch scope, model OL-15A,
announced by Browning [aborator
Winchester, Massachusetts,

Response curve of the vertical amplifier is
linear and without positive slope from 10 cycles
ta 4 mec. The horizontal amplifier response ex-
tends linearly from 10 cycles to 1 me. Sawtooth
sweep range is from 3 eycles to 500 ke with
synchronizing  sensitivity permitting synching
and viewing 10-me r-f sine waves,

Triggered sweeps of 0.2, 0.5, 1, 5, 20, and 200
microseconds per inch are available with an in-
ternal trigger generator or by external pulses.
Sweeps and internally generated trigger are
phasable with respect to each cother.

EIMAC TETRODES

A 400-watt tetrode, type 4-400A. has been
announced by Eitel-McCullough, Inc., 189 San
Mateo Ave., San Bruno, California.

Has short low-inductance leads, processed
non-emitting grids, thoriated tungsten filament
and plate of new Eimac material, Pyrovac.

Radiation cooled. Suggested for use in the
Eimac socket and air duct which provides
maximum cooling from a small amount of air.
Two 4-400A tetrodes said to provide over 1-kw
output power at 4000 plate volts on the 88-1(8
me {-m band.

has been
. Inc.,

McMURDO SILVER F-M AND TV
SWEEP GENERATOR

An f-m and tv sweep generator, model 909,
has Dbeen announced by McMurdo Silver Co.,
[nc., 1240 Main Street, Hartford, Connecticut.
(_0\L1> a center-frequency range of 2 to 226
me in three bhands, without hand switching,
Frequency modulation (sweep) is adjustable
from 40 kc to over 9 mc by a panel control
Output is adjustable from zerc to Y4 volt maxi-
mum. Synchronization of the scope, used to
visually trace alignment, is at power line fre-
quency, sclected multiple or sub-multiple, or
by saw-tooth synchronizing voltage provided
in generator at twice power frequency.

(Continued on page 34)

COMMUNICATIONS FOR DECEMBER 1947 o 23




VETERAN WIRELESS OPERATORS ASSOCIATION NEWS
A

W. J. McGONIGLE, President

RCA BUILDING. 30 Rockefeller Plaza, New York, N. Y.

VWOA honorary member William A. Ready, president of the National Company, at the controls of
National’s communications receiver, NC-173

THE HEROISM OF VETERAN OPERATOR,
Henry F. Wiehr, during the recent
Ft. Dearborn tanker disaster in the
Pacific, has been revealed in a collec-
tion of notes and clippings sent in by
VWOA member Lt. Commander Le-
roy Bremmer.

With his equipment smashed and
water-soaked, and the tanker snapping
apart in mid-ocean, Wiehr, despite the
additional handicap of only one arm
and splintered glasses, rigged up an
emergency transmitter in the charter
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 run out of the door and
up through a speaking tube to the
bridge, where it was connected to a
convoy signal-light fixture.

VWOA salutes you, H. F. Wiehr,
for your courage and foresight.

VETERAN MEMEBER C. W. HorN is now

24 o

down in Mexico at station XEW. His
address is Calle Rincon del Bosque No.
2 (Apt. 5), Colonia Anzures, Mexico,
D.F. ... Walter J. Simon is still at his
Standard Oil Co. of New Jersey post.
H. David Burman is with the
Radiomarine Corp. of America, in
Savannah, Georgia. . . . R, D. Chipp,
radio facilities engineer of the Ameri-
can Broadcasting Co., can be reached
at 30 Rockefeller Plaza, Room 1442.
. Jack Poppele recently addressed
a G.E. 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.

THE 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. He joined the ranks
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GEORGE H. CLARK, Secretary

of the commercial operators in 1910
with the United Wireless Company.
Served during World War I 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 Chief of Naval Opera-
tions. Since 1919 his civilian activi-
ties have included continuous service
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 Engineering Corporation,
is engaged in a wide variety of elec-
tronic projects. . . . V. P. Villandre, a
former treasurer of VWOA was also.
at the Fall get-together. “Vic” started
in commercial radio in 1917 aboard the
SS Limon. (Seems as though many
of our members served aboard that
vessel.) He has been with RMCA for
many years. . . . R. K. Davis, chief
inspector for Tropical Radio in New
York, began his radio career in 1922
at Olancho VL. . .. Arthur F. Reh-
bein, who first tapped a key commer-
cially in September 1911 aboard the
SS City of Everett, serviced by the
United Wireless Telegraph Company,
served with Marconi Wireless until
1914, then to Panama Railroad Steam-
ship Company, is now radio supervisor
of the American Hawaiian Steamship
Company. . . . George F. 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 Amer-
ica and an outstanding television tech-
nician since 1938. Now has his own
business in Brooklyn specializing in tv.



'enoen 5/72%%‘%4&% REPRODUCERS
NOW WITH 4[”/"05 PM DESIGN

MODEL AP-10 SPEECH MASTER
(Desk Type)

ALNICO 5.PM design. Complete with
swivel base and tilt adjustment. Double
dustproofed, fully enclosed and pro-
tected. Internal mounting bracket for
Yax ¥2" transformer. Power rating S
watts. Height 6%, depth §'8”, diame-
ter 5”. Attractive hammered gray finish
with satin chrome trim. 36 RC cord.
Shipping weight 5% lbs.

JENSEN Speech Master Reproduc-
ers have long been widely used
in moderate-level intercom, pag-
ing and P.A. systems. Now, in

AlNco 5. design, they are once

3 List Price
more available for all applications AP-10 (ST-590) with 3-4 ohm
voice coil . . . . . $13.90
where clear, crisp, intelligible AP-10 (ST-591) with 45-50 ohm '
voicecoil . . . . . 14.80

speech and good “talk-back” per-

formance are required. Ideal for MODEL AP-11 SPEECH MASTER

amateur, commercial, police and (Panel Type)

Similar to AP-10 but without swivel base.
Clearance eyelets for mounting screws.
Mounts in 4-27/64" cutout. Depth from
front panel 4'2”. Power rating 5 watts.
Screws and drilling template furnished.
Shipping weight 3% lbs.

aviation phone communication as
separate units or integral equip-

ment. In amateur CW they aid se-

List Price
lectivity, help signals override AP-11 (ST-592) with 3-4 ohm
voiceecoil . . . . . 81130
QRM and QRN. The husky voice AP-11 (ST-593) with 45-50 ohm
i - i voicecoil . . . . . 1190
coil withstands keying transients. - — - -“—— B e ™|

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

In Canada: Copper Wire Products, Lid.
11 King Street W., Toronto 1

MODEL AR-10 REFLEX SPEECH
MASTER REPRODUCER

Specially designed reflex horn increases
efficiency in mid-range, giving added
effectiveness and punch to 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 2 x
Y¥2" transformer. Over-all diameter 10",
depth 8. Complete with bracket for wall
or post mounting.

AR-10 (ST-643) with 3-4 ohm
voice coil . . . . . $20.00

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

voicecoil . . . . . 2075
Desig

ignes and Manvfacluwiers
of’ @'ne leoveslic é"gm%men/

¢ sl
.‘2

0 - it s 7 G

PIMI ACOWITIC
1avivmeny

List Price

4

E
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Marchand May Room: Arthur R. O'Neil My Harmonic Calculator, Second; W. L. Det .

LR ety b S i e PR S SrohBone. e A s = oy St - RDEAET (0% a g o n e B ok W IR o e @ o eS o Jan,
Hr{)[w(;l;kalzltl::;. Loop Antennas for F-M; N, A i ”‘,w',-‘,:,?i"’,hro“" A “Unidirectional; Mar Ilmh Powered R-F Linear Amplifiers; >
................... e s 3o s AP - vk el AL L Tt Bl o5 -/ ) T M 7 o d T T Y U BT FRRE il ta
Bmulc'htm;, Equipment, Selecting ' = y . g >

Hobart A, Stephenson....,...... PR3 . Sept. E [{u]flylzxunF.{(l B(':uﬁlr(rimfi.cal;{i/(;nglmlfgﬁii‘»n}\gr‘:i
B xl(]:::()lu;:sl ; mllq 1[’&[ Dex;lupnwnlul (99- Lbel, Fred E.; Five-State One-Frequency for. 3044 M. . vy cas waan s i June
Niagaeast = Siati 1‘\“’”‘ A . SR Link for I'n ¢rgency Communications. . . . / Apr. Hoffman, R. B. and E. W. Markow; Mo-

(_Irm( ; [~ lmm n\ Automatic 2 Electronic Alummwx:.. ‘redevick i bile I-AMl Communications Equipment for
e )l “:t .;n( imiting mphhu for.... JAug, vmith, Jr., and Marcel C. Thic npont. 4 VI T I L T TEE YT e O SRR R SN o+

\‘“ cast Station lngineering Bookkeeping Electronic \\'iriny' luhmqu(s IRE Re Honnell, M. A.; A Development F-M

ystem; F. J. Sheehan................ Sept. yort (('h do Brunetti) . : Broz 1)' it Ste ; 1
Bm“k_d“ o g S 1 ¥ roadcast BAEION T o 6 1% bev e s i e e s T July
peration, Short Telephone Lines Engineering I’-(mkkgqnng Broad-

s SR T AT e P Sept., 1
Broadeast T : o . oep cast Station; F. J, \hulum... A A i

1“ ”‘:‘ I“'Q;“";é lf' t‘“ I'S?‘d“‘mi Placing Engincering Clinic Session at Atlantic City,

o e obert G. Sowle, Jr..... .. May SPTpA PRI o o vepcrin oormn'e m o S AL Aug. IRE National Convention, Program for the
Brr{‘ cast Transmitter Buildings, M and 194/ ........................ Feb,

................................ Oct. F IRE N: stianal Co.n\v(.xiuon On View at the.Feb.
]h()’\d("l“t 156.1/161.1 mc) Via Train-to- 3 :
4 th

Station to Ship at Sea Link, Two-Way; FCC Approved 88 to 108-Mc M-kw F-M IR1]:)4> l.n.u.n.‘.l.fJ.U.“.\.L.n.n.(tl? . AR(DOF[ .n.n' . .].C\Im
& Daniel I, qNohl ....................... FrrnBabier Lo e VBt u . Index, Annual, to 1947, CoMMUNICATIONS. Dec,

roadcasting  Stations, Voltage R F-M  Broadcasting, Antennas for; Inductance Tunmg for TV Receivers, Vari-
};m ) o 11”“”/““ P erts s o g pa ;.1\'0\3 \.Uunlu‘nul \['1\ able: Myron F. Meltin. ....oooovueo...d Apr.

ridge for Impedance Measurement  Be- F-M  Broadcast Antenna Design Theo- [nput Circuit Noise Calculations for F-M

[“LAC“ S?:Odgiltlla:z‘m MC, A V-H-T; Robert ;L!rxtm(l’f;;(lllpl‘x}[;cm al Axpcctq of; IRE Re- < and Television Receivers; William J.

A e = = ' R A7 S ey o Y ar. Sy ok VLGS RN S B Febh.
B"tvc?:":f, E. W.; Power Compan 1‘-'\“[ 15&9] mtl)[ U;lfn([l;;:;t’ :;(mon, A l)evclor'-J ) Tnstallation Problems, Transmission Line,
................................. ot. _ments y pell oo July F-M and T-V; J. S. Brown............Nov,
BuI{:.flut ‘oif(‘Stnn'd?rd:_v - : I},} Bl"oaddcqsnng, Loop Antennas for; N, [nternational Commercial Aviation Radio-
Cot mted- ‘«ll-’ClU!s Dymposium. ...l G et Marchan R b el R R Apr. telephone System; F. Vinton Long...... June
Cady, Mike; Mountain-Top F-M Installa- 1°-M  Broadcast Transmitter in Operation, .
e gy T LIRSS el i T July Placing a 3-Kw: Robert G, Sowle, Ir.. ... May (COH-H"M('d on page 28)
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Nos. 46811-46812

GUILLOTINE TUNERS

Developed by General Electric for
high frequency circuits (Millen Nos.
46811 for oscillator and 46812 for
RF stage) in receivers and converters.
See August 1947 issve G.E. Ham News
for details of application. The high-
efficiency tunable circuit complete in
one compact sturdy unit. The ideal
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

Il n d e X

(Continued from page 27)

lmptddnce Measurements with Transmis-
sion Lines of Television Antennas; G.
Edward Hamilton and Russell K. Olsen. . .Feb.

Impedance Measurement Between 20 and
140 MC, A V-H-F DBridge for Robert

A Sederman., viviivasivssinsdhvivaisa Aug.
J
James, John H.; Magnetic Playback-
Recorder Using Paper Dises........... Apr.
K
Kees, Harvey; 2-Control 250-Watt A-M
Broadcast Transmitter............c..... Mar.
L
Lamson, H. W.. A-C Measurements of
Magnelic Properhils . .ot qrvrror=omans Jan,
Large-Soreen IColor TV .. ciiseaoassionss May
Lateral Recording; W. H. Robinson...... Feh.
Lateral Recording; W. H. Robinson....... Apr.

Lightweight Communications E quipment,

Aluminum V\"avcguides for;  Robert

SPRCTIBEMLIT o'p o8 SRR T4 o e 6813 B o o L Oct.
Limiting Amplifier for Bro(ndcait Stations,

An Automatic Gain Control and........ Aug.
Linear Amplifiers, R-F, High-Powered;

G aR ot GRROREE,, i s sho e IR 8 s v 1sn N

Link for Emergency Communications, Five-
State One Frequency (37.9 mc); Fred

U N . I T Apr.
Link, Radiotelephone, V-H-F, Death Valley;
o e T It e e e .Dec.

Load Characteristics of Television Ante,nna
Systems; y. Edward Hamilton and
REs@H K. OB, e g vis's 58 naipe s s mwnes Mar.

Loop Antennas for F-M Broadcasting; N.
Marchand

Long, E. Vinton: International Commercial
Aviation Radiotelephone System........ June

Laow-Voltage Regulated Power Supplies;
Frederick W. Swmith and Marcel C.

DHEBABONE: 2o s ol I o7 4 be s o 53 g s s July
M
Magnetic Playback-Recorder Using Paper
Discs; John H. James, .. ...vcuvvennenn Apr.
Magnetic Properties. A-C Measurements of;
o i T O i Jan.
Malcolm, Reid W.; Two-Way Taxicab
Radio Fleet Installation................ Oct.

Marchand, N.; Mobile F-M Transmitters, .Jan,
Marchand, N.; Loop Antennas for F-M

Broadcastmg ......................... Apr.
Marchand, N.; Antennas for F-M Broad-
BHGEINT 2= ams s dopsmnoa Badlp b(re s bs sus 4 May

Markow, E. W. anrz' R. B. Hoffman; Mo-
bile F-M Communications Equipment for
0d MGz an s s GmamFm K dsins 3 b0y CEa e June

Markow, E. W. and R. B. Hoffman; Mo-
bile F-M Communications Equipment for
A 0 44T MEE, s s st Aty wp arr e Aug.

Maintenance, Station; NAB Conference. ..Sept.

Martin, Lewis W.: V-H-F/U-H-F Noise
and Field Intcrmt) Meter-, i iisnres June

Martin, David W.; T-M (Modified Single
Super) Receiver Design for Railroad
SapeTiRa® W e Tl IR L s AT

Multiplex Employing Pulse and Pulsed
F-M \Indulatmng IRE Report (H. Gold-

berg and C. C. Bath) o & o4 NLAE,
Measurements of \Iagnehc Pmpuhee A C;
T [ TRATON, , 5 -4 s B P hd s nfolbas s b e Jan.

Measurements with Transmission Lines of
Television Antennas, Impedance; G. Ed-
ward Hamilton and Russell K. Olsen....Feb.

Meacham, S. A.; Ground-Air Communica-

T e T e e T Y 1Y Apr.
Meacham, S. A.; V-H-F Airborne Com-
munications System...........cc0ieeeian Oct.
Meacham, S. A.; V-H-F 1\1rhnrnL Com-
MENICAtIONE SYSEEIL T .0 uis s ssms s nnvae 57 .Dec
\IttalliLed Paper Capacitors: James 1. (or-I
.................................. an
\Ieter for the 100-kc to 50-mc Range, A
Frequency; A. J. Zink, Jr.............. Jan.
Melvin, Myron F.; Variable Tnductance
Tuning for TV Receivers.............. Apr.

Mobile F-M Communications Equipment for
30-44 Mc; R. B. Hoffman and E. W
A e T (= S e _Tunc

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

i TT e e e s A O R i ST 1T

Mobhile F-M Transmitters; N. Marchand...Jan

Mobhile Services, V-H-F Propagation Sur-

veys for: Ralph G. Peters.............. June
Monitor, Station, TV; NEC Paper Report
e BT Nov.
Mountain-Top (3-kw) F-M Installation:
e (G aAa. o L e W LA W et 0 il 7 July
Microphone, A Unidirectional Dynamic
Microphone; 4. M. AT Sl S AR e Mar.

Microphonism in_a Subminiature Tube;
IRE Report (V. W. Cohen and A.

BT | e s S L R e by o2 \Iarch
NAB Engineering Clmlc Session at -
1EnBE Gy TR e V8 14 vl g s 8 Pt et an :\ug.
VBC TV Film Recording; NAB (‘(.mferS
............................... ept
NLedle Noise Supprcsanr Olson; NAB con-
TerenEs | Jiiadins St A S L IR E Da goE & Sept.

28 o

N
Noble, Daniel E.; Two-Way Broadcast Via
Train-to- Statxou to Ship-at-Sea Link..... July

N d Field Intensity Meter, A (88-40
%scc) ar\1] H-F/U-H-F; Lewis W. Martin. June

o

Olive, G. W.; Television and F-M Plans
for Cannll s Loy ok st i ol B e
Olsen, Russell K. and G. Edward Hamzlton,
Application of 7Transmission-Line Mea-
surements to Television Antenna Design.,Jan.
Olsen, Russell K. and G. Edward Hamilton;
Impcddnce Measurements with Transmission
Lines of Television Antennas,.......... Feb.

Olsen, Russell K. and G, Edward Hamilton;
Load Characteristics of Television Antenna

SYSLEMS  sverersroenmrvesssornsnnoas . Mar,
Olsen, R. K., and G. Edward Hamilton; WTTG
TV ADGETRAB \v's 5e s = s wss s wnrye wewplres ept.
Olson Needle-Noise Suppressor; NAB Con-
FEREITE. s m o e h 5008 200 S M) 8o Lo Lok ot Sept.
O’Neil, Arthur R.; Recording-Room Dual-
Unit Switching Setup .................. May

One-Frequeney Link (37.9 me) for Emer-
geney Comununciations, five-State; Fred
Ebaly s Focsals e S IE S MART ik JAvpr.

Paper Capacitors, Metallized; James I
Cornell A
Paper Discs, Magnetlc Playback Recorder
Using; John H. James. . .vevusenernneos Apr.
Performance Characteristics of thc WABD
TV Antenna System G. Edward Hamil-
LOH- | yusle n 20 EOED Moo oy et AL L N .o July
Peters, Ralplx .; V-H-F Propagatxon Sur-
veys for Mobile Services............... June
Peters, Ralph G.; Antenna Tower Design..July
Peters, Ralph G.; H-F F-M Quadriline R-F
B T N e e o o d Sept.
Placing a 3-Kw F-M Broadcast Trans-
mitter in Operation; Robert G. Sounle, J7. . May
Planning and Constructing a 1-kw Studlo-

I‘rananntter Bulldmg, Hobart G.

STeDUCTSOT, Ty 23 ontiiogymainnss soom o 55k Feb
Playback-Recorder Usmg Paper Dises,

Magnetic; John H. James............. Apr.

Poch, W. J.; Synchronized Generator Fre-
quency Stabllxty and TV Remote Pickups.July
Polarized Nondirectional Broadband An-
tenna, Vertically; J. P. Shanklin........ Apr.
Power Company F-M (31.46 mc) System;
B Bt s ire s by
Power-Line (50 to 150-kc) Carrxer Com-
munications: R. C. CheeRk.v...v0cuvsns Aug.
Power Supplies, Low-\«'oltage Regulated ;
Frederick W. Swmith, Jr. and Marcel C.
TRERPORE e boitepmorsiselo e e et July
Printed Circuit Progress....ceeecvvvenress Nov.
Printed Circuits, A Report on Bureau of
Standards Symposium; Lewis Winner...Oct,
Program for the 1947 IRE National Con-

vention .......eeiiiieaicans .Feb.
Pro_pag:\tmn Surveys for \Ioblle Servtces,
V-H-Fi Ralph G. Pétors..cc.o visrsos June

Pulse and Pulsed F-M Modulation, Multi-
plex Employing; IRE Report (/. Gold-
bevg atid C. €, B s v insioeraogoss Mar.

Pulse Modulation Noise Suppression Char-
acteristics; IRE Report (S. Moskowrtz

and D, D T, o ¥ e SRR Ha Mt
Putting a New F-M btdtlon on the Axr,
Geprie  HA T T arr i N O et e s i O s Apr.

Quadriline R-F Amplifier, H-¥ F-M; Ralph

[Pt 2T 7 Y A e & S e WS e Sept.
R

R-T Amplifier, H-F T-M Quadriline; Ralph

(e L SR Ve, e S e S
R-F  Linear Amplifi

Ol AR T A e e e BT <y R N
Radiation Chart for I'-M Stations; Charles

TR LR o s P i R PR e s et s, 0= .May
Radio Fleet Installation, Two-Way del-

caby Resth W MalCohmiiisee vr s in i Oct.
Radio Service, Citizens; NEC Paper Re-

port (R. Samuelson). .. ..... o gppe DOV
Radiotelephone System, Intemanonal Com-

mercial; F. Vinton Lonq .............. June
Railroad Communications in  Tunnels,

VEHEE; I0 P Shonbloe., cyjtaeias st aies June
Railroad Radio Antenna System; J. P.

TRECHRTIVIN o o) $d LA ML Garh Wk b o1 .y g 4 Dec.

Railroad Service F-M (Modified Single
Super) Receiver Design for; David

F.5 47 T, TP P ey Py ey A L .Aug.
Receivers, A 100-Kc I‘requency Standard
for; Tames N. WHitaker. ...o..neesesr. Feb.

Receiver (Modified Single Super) Design
for Railread Service, F-M; David W.

B R e ety = wTn (Y gy Aug.
Receiver Production Test Equipment, Tele-
viston; Johm A BUMEY o vvinv vor ra iy Sept.
Receiving Production Test Equipment, Tele-
vision; John A. Bauer..,..o.vuievinunn -
Recording, Lateral; W. H. Robinson. .. ... Feb.
Recording, I.ateral; W. H. Robinson...... Apr.
Recording-Room Dual-Unit Switching Set-
up; Arthur R. O'Netl. o .. oicvevnnngo=- May
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Rectifiers, Voltage Multiplier Circuits with
Selenium; E. W. Chadwick..... i aie Jan.
Regulated Power Supplies, Low Voltage;
Erederick W. Smith, Jr. and Marcel C,
Thierbont . .. ivsas sinh SAg s s i = e July
Remote Pickups, Synchronized Generator
Frequency Stability and TV; ¥, J. fjm'h.]uly
Reverberation Channels in  Audio Work;
Vi

s e DICPHITNEN. . oo Siosic b e crsmsei 3 Apr.
Robinson, W. H.; Lateral Recording...... A‘pr.
Robinson, W. H.; Lateral Recording...... Feb.

S
Second Harmonic Calculator; W. L. Det-
R e e, T T, e AL NI Jan.
Selecting  A-M  Broadcasting Equipment;
Hobart A. Stephenson.....o..... Wy b o .- Sept.
Selenium Rectifiers, Voltage Multiplier Cir-
cuits with; E. W, Chadwick............ Jan.
Shanklin, J. P.; Vertically Polarized Non-
directional Broadband Antenna......... Apr.
Shanklin, J. P.; V-H-F Railroad Com-
munications in Tunnels. ........o0.0n.. June
Shanklin, J. P.: Vertically Polarized V-H-F
Antenna_ Design Factors........ oressneB)EC,
Sheehan, F. I.; WTOL-BBC Participating
Audience Toledo-London Broadcast. . ... .. Jan.
Sheehan, F. J.; Broadcast Station Engi-
neering Bookkeeping System........... Sept.

Sherman, Robert; Aluminum \\’avegui(l'cs
for Lightweight Communications Equip-

FHBIR| oy ey g0 ol e MM s < B 2 Oct.
Significance of Watt-Second Ratings of D-C

(2T ey R VIR 7377, L o e | S e Aug.
Smith, Frederick W., Ir., and Marcel C.

Thienpont, Electronic Attenuators....... May

Smith, Frederick W. and Marcel C. Thien-
pont; Low-Voltage Regulated Power Sup-

T N P A e uly
Short Telephone Lines in Broadcast Opera-

Mol Alon-Sebdl. . ... oo cers el ra . Sept.
Sobel, Alan; Short Telephone Lines in

Broadeast  Operation, . ................ Sept.

Soderman, Robert A.; A V-H-F Bridge for
Impedance Measurement Between 20 and
L e e T Aug,
Soule, Robert G., JIr.: Placing a 3-Kw
F-M Broadcast Transmitter in Operation. May
Stacy, J. D.; Significance of Watt-Second

Ratings of D-C Capacitors............. Aug.
Standard Reference Antennas; Carl E.

ST Tk o, i N e Nov,
Station Monitor, TV; NEC Paper Report

I SN e et e R R T o Nov.

Station Maintenance; NAB Conference. ... Sept.
Sh’phmstm,.Habart G., Ir.; Planning and
Constructing a 1-kw Studio-Transmitter

Bnilding ...... ) Ay . il P EN R Bt Feb.
Stephenson, Hobart A.. Selecting A-M
Broadcasting Equipment .............. Sept.

Stolze, William T.: Input Circuit Noise Cal-
culations for F-M and Television Re-
e A A Feb.

Studio-Transmitter Building, Planning and
Constructing a 1-kw; Hobart G. Stephen-
T e ik e R R A i Feh,

Subminiature Tube, Microphonism In a;

RE Report (V. W. Cohen and A

2k s T ool R T « « Mar,
Surveys for Mobile Services, V.-H-T
Propagation; Ralph G. Peters.......... June

Switching  Setun, Recording-Room  Dual
Unit; Arthur R. O’Neil. ... ........... .\
Synchronized Generator Frequency Stability
and TV Remote Pickups; W. J. Poch. . July

T

Targian, S., A. Valdetarro and M. Weigel;
H-F_A-M Broadcasting for Small Con.
L Sy e e AT Jan

Taxicab Antenna System; J. P. Shanklin..Dee,

Taxicab Radio, A Report on; Lewis
Winner

Taxicab Radio Fleet Installation, Two-Way;
RBE . Muleolt, oo s sanes i Oct.

Taxicab Radio Systems, Two-Way; Samuel
T S T T S e «+Dec.

Telephone Lines in Broadcast Operation,
Short; Alan Sobel.................... Sept.

Television Antenna Design, Application of
Transmission-L.ine  Measurements; G.
Edward Hamilton and Russell K. Owen. .Jan.

Television Antenna Systems, Load Charac.
teristics of: G. Fdward FHamilton and
e LT T T DI TR S il Sl Mar.

Television Antennas, Impedance Measure-
ments with Transmission Lines of; G.
Edward Hamilton and Russell K, Olsen . Feh,

TRl COIBT. | .v o ersit na s b i Eaii e TJan.

Television, Counter Timer For; IRE Re-
pont' (C.-'B, -Hallmark) 4. s5 s ot oie Mar.

Television and T-M Plans for Canada;

R s ke Y T A SN e Jan,
Television Receivers, Tnput Circuit Noise
Calculations for F-M and; William I.

S S ORI Feb.

Television Rec

ver Production Test Equip-

TenEsl Tolit s BatET . < vo o e s as bon s Sept.

Television Receiving Production Test Equip-
J

RISET FOR A Hatr il i ae i s n s Oect,

Test Eauipment, Television Receiver Pro-
duction; John A. Bauer . ... =
Test Equipment, Television Receiving Pro-

duction; John A. Bauer................ Oct.

(Continued on page 30)
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IT IS
FOR CONTROLLING
VOLTAGES IN LAB-
ORATORIES, ASSEMBLY
LINE TESTING AND AS
A COMPONENT OF

YOUR ELECTRICAL

UNIT.

NAME TITLE

for the latest COQAP:;?Y _

in electronic A =

developments }i SORENSEN & COMPANY, INC.
375 FAIRFIELD AVE. . STAMFORD, CONN.

b : - e
§ | UMTS Of TATID 02%
I REGULATION ACCURACY
i |
3 | |
2/2/8 | |
ny ¥IEIY
S50 AL LOAD PERFORMANCE
2 g o I (YPICAL SORENSEN
;4 | REGUIATOR WITH VARARE
FREQUENCY mPuT
l l
0 o0 00 no 170 120 180
2UT YOLTAGE

- —— ————— —— —— — i —— —— —

Send me the Electronics Journal “*Currently” regularly in addi-
tion to the resume on ‘‘Electronic Baotteries."
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for the trade) i
3,4,5,6,8,10 & 12 in. sizes

Tartak speakers are available near you
for immediate shipment and 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. PICO BLVD.
LOS ANGELES 23, CALIF., U.S.A.
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and  Practical Aspeets of F-M
Broadeast  Antenna  Design: TRE Re-
port (Chilip 110 Siith) .

Thicupont. Marcel C. and Frederick 1.

(Continned from paye

Theoretical

South; Low-Voltage  Regulated  Power
Supplies Tuly
Thicupont, Maveel, (. and Frederick 13, Smith;
Electronic  Attenuators................. May
3-Kw I3 Broadeast Transmitler in Opera-
tion, Placing a; Robert . Sounle, Jr. My
Toledo-Tondon Broadeast, WTOIL-RBC Tar
ticipating  Audience; 15 /. Shechan. ... .. Jan.
Tower Design, Antenma « F2AL A-ML TV
Ralpl (. Peters. oo Tuls
Transuitter Building, Planming wsd Con
structing  a -kw Studio;  [obart .

Stephenson, Ir.
Transmitter

Broadeast
T'ransmitter,

/ RKw F-)M

Transwmission- Line

Buildings,

vision  Autenna I)ul;{n \pph(dtl()n .
lidward Hamilton and Russell K. Owen. . Jan.
Transmission  Line [Installation  Problems.

F-M and T\ 700 S Browen. . ..... .. Nov.
Transmission Lines of Television Antennas,
Impedance Measurements with; (5. fdward

Hamilton and Russcll K. Olsen. .. ...... Feh.
Transniitters, \101)1]( F-M; . Marchand..Jan,
Transmitter -Control  250-Watt  A-M

Broadcast; Ilaum Kees..ooo o 0.0 . Mar.
Tr \11~.m|ttnn,r Antenna  Inductive Coupling

Methods;  Sidnex Hald............... Nov.
Treads in .\ir Navigation; IRE Report (//.

Davis and L. Ladery................. \Mar.

Traiu-to-Station to Ship at Sca Link. Two-

Way  Broadeast (156.1 161.1 mec) Via:

Daniel E. Noble.. ... . ... ... ... "
TV Antennas. WTTG; (. lidward Hamil-

foiw and R. K. Olsen. ... ... .. ... .. .¢ e

Se
The WABD
Deneke. . May
Performance Charac
Fdward Ham-

T\ Antenna  Installation,
Super-Turnstile;  Arthuy W'
TV Antenna System,

teristics of the \V \RD (.
llluh
/k

>-A Tube
avity  Circuits;
clls and R,

Film

and

IRE

Grounded-Grid
Report (H. D.
Recording at NBC:

T\, Large-Screen Color.

T\' Remote  Pickaps, S\ e hmn'/cd Gen
crator  Frequency \‘mhlhl\ and; W,
Poch oo o Tuiy
T\ Receivers, Variable Tnductance Tuning
for: WHaron FoMelvin. ... 0 ... .. \pr
TN Staes on Monitor: NEC Paper Report
RIS TOF) e N Oy
TV l1.msm|~slon Line Installation  Proh-
lems, and F-M: 70 S0 Brown..........Nov.
2-Control 250-Watt AN Broade Trans

mitter; Jlarvey Kees

Two-Way (156.1/161.1 me) Broadeast Via
Train-to-Station  ty Ship at Sea  Link;
Danicl I Noble ..o oo ]ul\

Two-Wayv -~
Reid 1.
Two-Way Taxicab
Frecdman
250-Watt

Radio Systems; 8

Broadeast

Control; Harvey Kees. ... ... ... .
u
U-TE-F/N T (88400 mie) 5\'ni<v¢ and Field

Intensity Meter; \;
'mdnutmnal
Ao

Lewis 17
ll\mnmc
Wivuins

Martin
Microphone,
FE A | FT
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-

“H-F Antenna Design
Polarized; . P, Shanklin. ... .. ... ... .. Dee.
-H-1F (11(\132 mc)  Nirborn Communica-

tions Systems; S, A, Meacham . . .
H-F O Airborne  Communications
(Part 1Dy S 4. Meacham. ... .. .. ..
SH-F Bridge for Impedance Measarement
Between 20 and 140 M, N: Robert A,

IFactors. Vertically

-

-

Soderivan oo A I T
VoH-F o Propagation Surve for - Mabile

Servicesy Ralph & Peters. .o .. June
VAR Rmhut(l:phnm Link, Death Valley:

Carl Koerner oooooo0, 00 000 0 00 Dec

—

SH-1 Railroad  Communications in
onelsy Lo P Shanklin o000 June
Paldetarro, A, S, Tarzian and M. Weigel !

H-F AN Broadeasting for Small Comniani-
ties oL an
Variable Inductance Tuning for
cciversy Myvron I Melvin \pr.
VAH-FZU-HAIP (838-400 mie) Noise and Field
Intensity Meter, .\; Leaods Ji. Martin. .. June
Vertically  Polarized V.I1-1¥  Antenna  De-
sign Factors; J. P. Shankliv. ........ .. Dee.
Vertically  Polarized Nondirectional Browd-
band Antenna (152 (o 160-me); J. .
Shanklin 00000000 \pr
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I Ready. ... ... ... Mar.
N.AB Con-

\[uh olm ...................... (ic(.

June

§-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 amps, for cap or panel mounting.
Higher ratings where circuits permit. All
plugs and sockets polarized. Knife switch
socket contacts phosphor bronze, cadmium
plated, Engage both sides of fiat plug—
double contact area. Bar type plug con-
tacts hard brass cadmivm plated. Body
molded bakelite.

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

HOWARD B. JONES DIVISION

Cinch . Corp.

2460 W. GEORGE ST

CHICAGO 18, ILL.

Voltage Multiplier Circuits with Selenium
Rectifiers; [f:. 00 Chadwick. .. ... ..., .. Jau.
\'oltage Regulation in Broadcast Stations;
Leonw L. Heltevlive, Jro... ... ........Nov.
Volume Indicator, An  Audition-Amplifier;
I E. Bartlett .00 0 Sept.

w
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stallation, The: cArthnr W Deveke. ... May
WABD TV Autenna System, Performance
Characteristics of the: . Edward Haniil-
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Watt-Secoml  Ratings of D¢ Capacitors
Signifcance of; 7, D, Stacy......... ... \uy
Waveguides for  Lightweight Communica-
tions Equipment, Aluminwm: Robert Sher-
PIAN e Oct..
Hiewel, M., S, Tariian and -1, 1 aldetarro;
H-F A-M  Broadcasting 1(!1 Small Com-
MUNitics .o Jan.
Wiitaker, Tames No; A 100-Ke Frequenes
Standard for Recenvers, . ... ... .. I'ehy
Wide-Band Superhet A-M Twrner: M. .
Kappler ... ... ... .Dec.
Wizgins, Ao Moo v Unidirectionad Dynaomice
A vuophvm . oo Mar,
Hiner, lkh\uum De-
cixion
Hinner,
St:\timl.x
Hinner. Lea At the NAB Browleast Fn-
gineering (| (tl)'(lLer ............... Sept.
M inner, Taxical Radic Report... ., Oct,

. s Printed Circnit Progress, .. Oct,

II'[HH(:/, Joezvis s Pavers At Fall Euginerig
Conferences ... .. ..........

Wiring Techniques, Electronic:
(Cledo Brunetii

. Nov,
‘: Re ]unt

............ ar
WTOL-BBC Participating Audience
London Broadeast; 120 7. Shechan . CJau.
WTTG TV A\nl"nn:h: G, ird Hamiiton
and RN, Olsen. ..o .. .. ... .. . Sept.
Y
YVazell, George 1700 Puttin: 0 New 122
Station on the Nivo.oooooo o \pr.
¥4
Zink, A . Ir.: A Frequency Meter for
the 100-ke ta 50- me Range.............. Jan




V-H-F Link
(Continued from page 17)

received-signal intensity to be ex-
pected at the various sites for the
transmitted power, antenna gains and
heights and transmission lines pro-
posed to be used in the actual instal-
lation. By applying this figure to so-
called quieting curves, which correlate
received signal intensities and tone-to-
noise or speech-to-noise ratios, it is
possible to predict the noise perform-
ance of a radio link with a fairly satis-
factory degree of accuracy.

To conduct the tests two station
wagons were equipped with low-power
150-me band transmitters and receiv-
ers and test equipment.
generator installed in cach
wagon provided 110 volts a-c.

A gas engine
station

As various antenna heights were to
be tried, a collapsible multi-section
mast supporting a three-element direc-
tional antenna was hinged to the rear
of each car. Thus one or two men
could quickly raise as much as 25 or
more feet of mast with little effort. In
the course of the tests, antenna hori-
zontal radiation patterns were plotted,
which aided in determining the spac-
ings of the antennas.

The tests were carried out in June
1946, perhaps not actually the hottest,
but, in the experience of the test per-
sonnel, certainly appearing to be the
hottest month of the season in this
region. Temperatures as high as 112°
F inside the ventilated station wagons
were sometimes noted. However, ser-
vice was required for the winter 1946-7
season and time was at a premium.
Consequently, the personnel consumed
large quantities of water and salt tab-
lets and consoled themselves with the
fact that it was generally some 13°
hotter on the floor of Death Valley
proper. In any case, the equipment
performed well despite many miles of
rough travel over desert and mountain
roads and sometimes off the roads, too.

The test results led to the conclusion
that telephone-circuit technical-per-
formance requirements could be met
satisfactorily with a radio facility
bridging the gap between a repeater
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,
situated mear the wire lead and the
highway to Furnace Creek Inn and
Death Valley proper.

Application was thereupon made to
the FCC for permission to operate two
v-h-f phase modulation transmitters at
the Specter Mountain and Death Val-

{Continued on page 32)

Meter instantly indicates changes

in antenna adjustments

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

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

Sensitivity is high — better than
one volt from 550 to 1600 KC.
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Six individual input circuits ac-
commodate directional systems
utilizing as many as six towers.

Write for Bulletin 47 for full
details. Prompt placement of your

order will assure delivery when
needed.

[Ty ——
I Many stations olready have purchased this 1
1 new Phase Monitor; omong them are: I
I cica KJAY weoc wksz |
I cKcH KLOU wetM  wkow 1
I keae KOGT  WDEV  wkvm |
Il xcre  KkoLo  weAD WRGA |
| kpsH KSBW  WGIO  WROW |
[ Krsa KSEL WGTM  WRWR |
I kGFm KVGE  WHHT  WSAV |
: KGHI KVOH  WHIS WTMC |
| KoL KVVC WINZ  WVIS I
| KGNC  KXOA  WILS WWOK |
| KGO WAGF  WIMS  wwxL |
1 KITO WBBC WJRD ]
i I
1 1

1
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= 2 & V-H-F Link
N ew Typ e ,2 5 o : (Continued from page 31)

ley Junction points to provide public
R F SWIT H - toll telephone service to the Death Val-
» ™ ley region.

The Commercial Installation

High r. f. current carrying capacity Construction permits were granted
50 amps. max. intermittent load; 30 in the fall of 1946 for two 35-watt
amps. steady load. Low loss factor.. phas? mud_ulated. transmitters® at each
Sturdy mechanical design . . . termm.al ot'the link to operate as cl.ass
] Mycalex insulation. 2 Stat_lons n 'zm .exper11ll(?lltal service.

I'wo frequencies in the 152 and 162-mc
band were assigned at Death Valley
number of and two at Specter Mountain to per-
decks. 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.

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

The east terminals of the radio cir-
cuits, at the Specter Mountain repeater
station, are approximately 65 miles
north of Las 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-cycle a-c at 110 v,

The transmission path between these
stations is 27.5 miles, with an inter-
vening niountain 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.

Furnished in any

"STABILIZED"

The Telephone Circuits

JK STABILIZED IF-17W

Upon completion of construction and

The IF-17W is one of three new filter FM SIGNAL GENERATOR the necessary tests on the radio links,
erystals, hermetically sealed which permit Model 78-FM. Range: 86 to 108 two telephone circuits were established
operation from the Arctic to the Tropics. me. Output. 1 ta. 100,000 microvolts. e ]

They are silver plated and wire mounted for Write for- circular. over these radio facilities and connect-
higher Q, faster starting and elimination of SANSEPME T = e o s F

sudden shift of peak frequency characteristics MEASU REME NTS lllg. wire llll(&, ‘H rmnmtmg in a toll
of the old air-gap type. Cut for low series switchboard at San Bernardino. Both

reslstanoe by Bshuet sapuuity s ageror. LA CORPORATION circuits utilized carrier channels' to

mmid. low series resistance approx. 4,000 ochms. 3 ' e il 2
Spurious responses are none + 10 ke. Type BOONTON NEW JERSEY Las Vegas and open wire facilities to
IF-17 has pins 050" in dia. spaced '5’’ cen-

ters, type IF-17L has pins .093"" in dia. spaced oo
12" centers and type 1F-17W has the RMA,
Standard wire lead pigtails.

Write for Illustrated Folder

*W.E. 542A. Frequency stability, +.003%. Con-
sidering 1000 cps as reference frequency, the
response 15 down not move than 2 dbh at 250 and
4000 cps.

YW.E. 40A. Stability, +-0.001%. Sensitivity (r-f
input to give l-milliwatt output and 20 db signal
to noise ratio), 1 microvolt. A-f characteristics:
1000 cps, 0 db (reference); 250 cps. —4 to 0 db;
4000 cps. —3 to 0 db,

W.E, type C.

The JAMES KNIGHTS CO.

SANDVWICH, ILLINOIS
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Specter Mountain. After the hop to
the Junction radio station over the
v-h-f links, one circuit was extended
on a type H carrier system to tele-
phone instruments at Furnace Creek
Inn, while the second utilized a 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 believed to
be the first v-h-f phase modulated radio
systems forming a point-to-point link
in the national telephone network.’
Class 2 experimental licenses are now
held by The Pacific Telephone and
Telegraph Company and the Bell Tele-
phone Company of Nevada, respec-
tively, for the operation of these trans-
mitters.

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

“First commercial traffic handled on Novem-
ber 28, 1946,

V-H-F Antenna

(Continued from page 15)

fed vertical antennas, a disc of metal
%/2 in radius was placed on the mast
at various distances below the antenna
SO as to resonate the mast. It was
found possible to produce only minor
variations in the radiation pattern.

Antenna Matching

To match the antenna a 52-ohm
feed cable, full scale models were con-
structed for study. The antenna im-
pedance is capacitive and its resistive
component 1s approximately twice the
feed-line impedance. Shorted stubs,
L and L in Figure 8a, are 1/8 or less
in length and so are inductive. The
two in combination, resonate the an-
tenna and furnish a 52-ohm feed point;
equivalent circuit is shown in Fig-
ure 8b.

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

-

p—
-
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VOLTAGE FOR
MICROPHONES

XL-3-13 $1.25 List
RECEPTACLE

XL-3-14N $1.15 List
RECEPTACLE

XL-3-14 $1.00 List
RECEPTACLE

XL-3-13N $1.25 List
RECEPTACLE

CANNO
ELECTRIC

3209 Humbold

COMPRESSION GLAND WITH
FIBRE THRUST WASHER

CABLE RELIEF
SPRING

STREAMLINED
SHELL DESIGN

TAPERED RUBBER
' / CABLE-GRIP BUSHING

THREADS TAPPED IN METAL
FOR INSERT RETAINING
’ SCREW
e LATCH-LOCK
roumzmc BOSS
NO. ] CONTACT ENGAGES
BEFORE NOS. 2 AND 3 AND

MAY BE USED FOR GROUNDING
CIRCUIT IF DESIRED

WEIGHT 0.0992 (Ibs.)

LENGTH Approx. 2%"

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 features
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 steel shells and, although
slightly smaller in length, mate with the zinc recep-
tacles shown at the left. 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-
lotte, N. C., Chicago, Cleveland, Dallas, Denver, Indianapo-
lis, Kansas City, Milwaukee, Minneapolis, New Orleans,
New York City, Salt Lake City, San Francisco, Seattle,
Detroit, Pittsburgh, Fi. Smith, Ark., Buffalo.

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

CANNON ELECTRIC
DEVELOPMENT COMPANY

t Street, Los Angeles 31, California

Canoda & British Empire — Cannon ElectricCa., 11d., Toronto, Ontario ® World Export
Agents (excepting British Empire) Frazar & Hansen, 301 Clay St., San Fru_n:i;co 11, Calif.
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STANDARDIZED s T st ot
M E TAL E Q u IP M E NT KLIPSCH SPEAKER SYSTEM

ADAPTABLE FOR EVERY REQU'REMENT A 2-way Klipsch speaker system has been an-
P M | . - nounced by the Brociner \Electromcs Labora-

ar-Metal Equipment offers n s, in in - tory, 1546 Second Avenue, New York 28, N. Y.
R q P . érs ma Y feature ’ l,dUd g fo‘IC l‘hg Klipsch low-frequency horn is a folded.
tional streamlined design, rugged construction, beautifyl unit, and uses the corner of the room as an'

H integral part of the acoustic system. High and!
finish . . . plus ADAPTABILITY. Elimingte need for special low-frequency  spenkers are coupled to horns.

mude to- order units on many jobs. High-frequency horn is said to provide a 90°
horizontal distribution pattern of frequencies
above 300 cycles. to match the dispersion of the
lew-frequency horn.

The dividing network is a constant-resistance,
parallel type, providing 12 dbh per octave at-
tenuation, and has a crossover frequency of 500
cycles.  An T.-pad permits adjustment of bal-
ance to suit individual conditions. Air-core in-
ductors are used. Model 1A illustrated is rated
at 20 watts.

Engineers and manufacturers will <
effect economies with Par-Metal
Products, which are available for
every type of job from a small
receiver to a deluxe broadcast

v, transmitter.

Professional techniques and years
of specialization are reflected in
the -high quality of Par-Metal. . .

a,(;mmus - CHASSIS .

% co_Ax % AMPERITE VELOCITY MICROPHONE
% % A velocity microphone which, it is Ilml l\\lh
% CONNECTORS % tixe, hgh-ddelty romoluction on b e

RADIO DIALS

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

by the Amperite Co., Inc., 561 Broudway, New
York 12, N. Y.

The harmonic distortion is said Lo be less
than 1%. The ribbon itself has a peak of
10 cps; above that, it is said to be practically
flat. The entire microphone is said to have a
irequency responsce of 50 to 11,600 cps = 2 db;
output is —62 db.

Discrimination, with angle from 60 to 10,000
cps, is said to be less than 3%.

Available in two models: model RBHG (high
impedance); model RBLG, 50-200 ohms.

AVAILABLE FOR
IMMEDIATE
DELIVERY

We carry all popular stand-
ard and British type coaxial
cable connectors in stock. These connectors are
brand new and were produced for the Government
by the leading manufacturers in this field. Our in-
. ventory contains sufficiefit quantities for the largest
PLASTIC RADIO DIALS have endless possibilities | ysers at prices well below the market. Write or vfire
in design, size, shape and color combination. ~ Attrac- | for special Coaxial Cable and Connector Listing

tive and durable, our radio dials, windaws and scales 1004 or send us your requirements.

are preferred by many leading Radio manufacturers.

Manufacturers
Not anly for dials, but for numeraus other elec- d Di ib
tronic and electrical applications, Laminated Plastics an Distributors
are preferable. Wells maintains one of the
world’s largest inventories
Consult with our orlists and engineers regard- | of highest quality radio-
ing opplications for your porticular purpose. Or.. .. electronic components.

Our new catalog, now
ready, will be mailed upon

send us your blue prints or somples for quatotion.

THE HOPP PRESS, INC.

request.

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

ESTABLISHED 1893

FAIRCHILD CONSOLE RECORDER
320 N. La Salle St.,

R A console model recorder, type 539, featuring a
Dept. M, Chicago 10, 11 synchronous drive for direct lateral recording

SALES. INC.
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on disks up to 17%” at 33.3 and 78 rpm, has
been announced by Fairchild Camera and In-
strument Corporation.

Noise level is said to be 44 db below standard
recording level of 2.5 per second stylus vel-
ocity at 1000 cycles per second. Cutterhead
feed is stationary overhead lathe type.

Fiteh, 96, 113, 120 and' 136 lines per .inch.
Direction of cut, 1-out and ont-in,

FURST ELECTRONICS WOW METER

A wow meter, model 115, with frequency re-
sponse of the amplifier and vtvm extended to
permit measurement of wow at 33 1/3 rpm, has
been announced by Furst Electronics, 800 W.
North Avenue, Chicago 22, Illinois.

Meter reading is satd to vary less than 3 db
with frequencies of the frequeney 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 hetween 950
and 1,050 cps.

The vtym measures ¥ peak-to-peak values
of the frequency deviations and is calibrated to
express them directly as a percentage of the
average signal frequency.

w

UNIVERSAL RECORDING
FREQUENCY RECORDS

Vinylite lateral frequency stundard records for
78 and 33 1/3 rpm, double sided, have been
produced by Universal Recording Corporation,
20 North Wacker Drive, Chicago 6, lllinois.
Voice announcements identify each of the
frequencies, which include 1000-cycles reference:
10, 9, 8, 7. 6, 5, 4, 3, 2 ke; 1500, 1000, 700, 5CO0,
300, 200, 100, 70 and 50 cycles, with an additional
10-kec band at the innermost useful groove
diameter for checking repreducer tracking loss,

LI

ELECTRODYNE PULSE GENERATOR

A pulse generator, type 471, with pulses inter-
nally triggered for continucus operation from
4 to 1000 cps, has been announced by The
Electrodyne Company, 8% Boylston Street,
Boston 15, Massachusetts. Provision is made
for the use of an external triggering device.

(.ontmuouxl) variable pulse duration is avail-
able from 25 to 950 microseconds.

L\[aximum output obtainable into a 10,000-chm
load is 50 volts, and 5 and 1-volt ranges are
provided.

Output impedance of the 50-volt range is
approximately 1500 ohms. Approximate output
impedances of the 5-volt and l-volt ranges are
2506 and 50 ohms respectively.

* * 2

MILLEN VERNIER DIAL

A midget vernier multx scale instrument dial,
measuring 344" x 47, and with a vernier ratio
of 8 to 1, has hcen announced by the James
Millen Manul’acturing Company, Malden, Mass.

* % @

SORENSEN 350-AMPERE
NOBATRON

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

The unit will operate from either three phase
delta or wye lines.

LR B

AMERICAN PHENOLIC
TUBE SOCKET

Molded bakelite sockets, tvpe 146-116, 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 Phenolic Corporation, Chicago 50,
Illinois.

TFeatures incorporated are above or below
horizontal panel mounting, screw-type ter-
minals, and long-surface creepage distances for
high voltage applications.

« ¥ =%

SHURE BROTHERS
WIRE-RECORDING HEADS

A line of wire-recording heads has been an-
nounced by Shure Brothers, Inc., Chicago.
Mechanical construction permits a variety of
shielding and mounting arrangements,

Impedances and internal connections may
be varied to suit individual needs. Has a con-
trolled groove contour.

May be Mounted on
Floor Stand

CONVERTIBLE
TYPE

"Yeluet Voice'

CRYSTAL MICROPHONE

e Providing ulira-smooth, velvety soft, wide range
response from 30 to 10,000 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,
S meg. Overall height, 8
inches; grille diameter, 212
inches; cable length, 15
feet; shipping weight, 12
pounds.

MADE IN
TWO MODELS

No. 200, with smooth, even
irequency response charac-
teristics from 30 to 10,000
c.p.s.
No. 241, with similar range
but with rising character-
istics between 1500 and
5500 c.p.s for added bril-
llance in the speech range.
Both models are available co RPO RAI L?;N
with S-Switch in handle. A '

Literature is available.
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FLEXIBILITY

FOR FABRICATION OF SPECIAL

CRYSTAL UNITS

PREPARING SPECIAL GRYSTAL BLANKS FOR MOUNTING

|© REEVES-HOFFMAN

CORPORATION

SALES OFFICE: 215 EAST 9)

STREET, NEW YORK 28, N. Y.

PLANT: 321 CHERRY STREET, CARLISLE, PA.

5' FEET UP

on an Emergency Truck

Here's the ideal Antenna for emer-
gency stations such as fire, police,
water and other services. Fully col-
lapsible and adjustable, they may
be had in extended lengths up to
35 feet, collapsing to & feet. In use
by municipalities, government and
military services.

Ask Your Radio Jobber

Div. Chisholm-Ryder Co., Inc.
4809 Highland Av., Niagara Falls, N. Y.

Radio Catalog

160 Valve-Packed Pages of
the LATEST and BEST in
RADIO * TELEVISION and
ELECTRONIC EQUIPMENT

Write for FREE copy. Address Dept. R-127

CONCORD

CHICAGO 7 ATLANTA 3
901 W.Jackson Boulevard 265 Peachtree Street
Downtown Chicago Branch: 229 W. Madison Street
LAFAYETTE RADIO CORP. T

RADIO
CORP.
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News Briefs

INDUSTRY ACTIVITIES

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
Newark, N. J.

General Electric will supply television trans-
mitting equipment to WNAC, key station of
the Yankee Network in Boston,

The station, with transmitting facilities in
Medford, Massachusetts, is scheduled to go 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 Brook.
New Jersey. Telephone is CAldwell 6-3710.
E. L. Beaudry, Jr., is president of the com-
pany.

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 Building, 220 E. 42nd Street, and
will operate in channel 11 (198-204 mc). WLTV
is expected to go on the air with test patterns
early next spring.

The Capacitron Company, Inc., of Chicago has
been purchased by Jefferson Electric Company,
Bellwood, Tllinois, Plans have been made to
continue the production of capacitors in the
present Capacitron Company plant.

Altec Service Company held a tenth-anniver-
sary celebration recently at the Waldorf-
Astoria in New York City. G. L. Carrington,
president, was host.

» & &

PERSONALS

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

Benjamin E, Shackelford has been elected pres-
ident of the IRE for 1948, and Reginald L.
Smith-Rose, of England, vice president.

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

B. E Shackelford R. L. Smith-Rose

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

Capt. L. B. Blaylock

L. G. Burnell has joined Burnell & Company,
Yonkers, New York, as a partner and chief
engincer,

Mr. Burnell was formerly chief engineer oi
United Transformer Corporation.




Robert P. Lamons has been appointed Eastern
sales representative for the Andrew Corpora-
tion, Chicago.

Hugo Sundberg has been appointed sales man-
ager of the jobber and industrial divisions of
the Utah Radio Products, division of Interna-
tional Detrola Corporation, Huntington, In-
diana.

Wm. H. Knowles, chief engineer of IRC, has
been named head of the IRC Resistor Analysis
Council,

The council operates as a consultant to en-
gineers and designers, providing confidential
analysis of resistor requirements.

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

John V. L. Hogan reccived the Armstrong
medal during the thirty-eighth anniversary
banquet of the Radio Club of America, held
recently at the Adverfising Club of New York.
The presentation was made by Professor Alan
Hazeltine, who is president of R. C. of A.

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

Frank Horning, sales manager of the Com-
mercial Products Division, Raytheon Mig. Co.,
one of radio’s real old-timers, died suddenly on
Nov. 11, while on business in Cleveland.

LITERATURE

The RCA. commercial engineering section tube
department have prepared a new edition of the
Receiving Tube Manual, RC-15.

Manual features sections on tube and circuit
theory, a quick-reference receiving-tube chart,
formulas and examples for the calculation of
power output, load resistance, and distortion
for Al, AB-1, AB-2, and B classes of service,
and application data on ratio detectors, discrim-
inators, limiters, and multivibrators.,

Price, thirty-five cents,

Premier Crystal Laboratories, Inc., 53-63 Park
Row, New York 7, N. Y., have released a
4-page bulletin describing the model 117 crys-
tal-controlled high-frequency mini-signal gen-
erator.

The National Bureauw of Standards have pub-
lished a 43-page booklet on Printed Circuit
Technigues, by Drs, Cledo Brunetti and R. M.
Curtis. Available from the Superintendent of
Documents, U. S. Government Printing Office,
Washington 25, D. C., at twenty-five cents per
copy.

Bardwell & McAlister, Inc., P.  O. Box 1310,
Hollywood 28, Calif., have released a catalog
describing a line of commercial amplifiers, pub-
lic-address systems, and sound and recording
equipment,

It’s Better Because It’s Bendix!

s e Aviation Standard

“Bendljx IYNAMOTORS

AY £
voc. i wIgoc |
NEDTXHN BCEDEEST

ENBUT A,
M5

. M-
e

o m
*reg, U.S, pay, :::t
STANDARD RATINGS

Frame Input Ovtput | Output Approx.
Model Size Volts Volts Watts Weight
DA5SA 2%" 14 250 15 21b.12 oz.
DA1A 3%s" 14 230 23 51b,
DA77A 4" 5.5 600 104 91b.12 0z
DAIF 4" 25 540 243 111b. 8oz.
DA7A 5" 26.5 1050 420 261b. 10 oz.

RED BANK DIVISION of
.D 7
Dept 7]

Red Bank, New Jersey AVIATION CORPORAYION
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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.
I Rye in Figure 5 went directly to
ground, the ratio of a-c to d-c load im-
pedance for modulation {frequencies
would be .95, which would limit the
detector to 959% modulation. How-
ever, since Rye is returned to a point
part way down on the cathode load of
Vies, it 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-
nient in modulation capability. The re-
mainder of the audio frequency ampli-
fier merely provides a balanced output,
gain control, and 10-kc filter. Precau-
tions were taken to keep the hum in
the audio stage more than 70 db below
the signal to take full advantage of the
high signal-to-noise ratio in the rest
of the tuner.

The avc circuit is so arranged that
an rms signal of approximately 7
volts will be applied to the infinite-
impedance 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-ohm output
terminals for a 1009 modulated signal.

Tuning Meter

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,

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
fall off. This was solved by deriving
the ave voltage from the primary of
T In any double-tuned circuit such
as this, in which the effective primary
O is lower than the secondarv ()
(caused by the shunting of the plate
resistance of Vi), 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
terminals of the capacitors and go to the tube
sockets without including more than 1”7 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 rcadings of 5 correspond
to the rins signal of 7 volts which is
necessary for full output.

The bandwidth of the recciver 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 of testing the bandwidth
is to introduce two oscillator signals
into the antenna terminals, one signal
being approximately five times greater
than the other. The receiver then
serves as the detector in a beat-fre-
quency oscillator system and the am-
plitude ol audio output is proportional
to the amplitude of the smaller of the
two signals. 1 the small signal is left
fixed in frequency and the larger one
varied, an overall a-f curve can be
plotted at the output winding. Another
method is to modulate a fixed r-f oscil-
lator with a variable a-f signal. How-
ever, for this test, it is necessary to be
certain that the bandwidth of the test
oscillator tuned circuit is sufficient to
give the same degree of modulation for
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 system 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 difficulty is experienced, even
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For Dependable
Commercial Service

Designed for the rigors of commercial service
in all types of radio communication . . . broad-
cast, mobile, 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 your jobber—Petersen Radio
ny, Inc., 2800 W. Broadway, Council
s, Iowa. (Telephone 2760.)
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Electronic Research & Mfg. Corp.
A Service to INDUSTRY

Development and Construction of
Electronic Equipment for Any Application

1420 E. 25th St., Cleveland 14, O. - Ph.: SU. 1958

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription Department of COMMUNICA-
TIONS, 52 Vanderbilt Avenue, New York 17, N. Y., diving the old
as well as the new address, and do this ut least four weeks in
advance. The Post Office Department does net forward muguzinen
unless you pay additional postage, and we cannot duplicate copies
mailed to the old address. We ask your cooperation.




by practiced listeners, in determining
which is the direct signal and which
has gone out to the transmitter and
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 the carrier.

Citizens Radio Equipment

-

1
g

P ———

Above and below: Citizen’s Radio transmitter-
receiver described by R. E. Samuclson of Halli-
crafters at the recent National Electronics Con-
ference in Chicago.! Transmitter has a plate-
modulated oscillator using a 684 acorn triode in
the center of an effective hali-wave line with
both ends short circuited. Receiver, with a self-
quenched superregen detector, uses a 605-A
miniature triode. Common a-f amplifier is used
for transmitter and receiver.

1See report on paper in November, 1947,
COMMUNICATIONS, i

CORRECTION
THE REGULATION ACCURACY of the Soren-
sen voltage regulator, discussed in the
Helterline article on Foltage Regulation
in Broadcasting Stations, which appeared
in the November issue of CoMauUNICa-
TIONS, is ¥ of 1%.

AMPERITE MICROPHONES

Studio Velocity
Modeis R80H, RBOL
List $80.00

P.G. Dynamic
Models PGH, PGL
List $32.00

Address inquiry
attention Dept. C

The ultimate in microphone
quality, the new Amperite
Velocity has proven in actual
practice to give the high-
est type of reproduction in
Broadcasting, Recording, and
Public Address.

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

® Shout right into the new Amper-
ite Velocity — or stand 2 feet
away — the quality of reproduc-
tion is always excellent,

® Harmonic distortion is less than
1%. (Note: best studio dia-
phragm mike is 5009 higher,)

® Practically no angle discrimina-
tion . . . 120° front and back.
(Best studio diaphragm micro-
phones . . . discrimination 8009,
higher-.)

® One Amperite Velocity Micro-
phone will pick up an entire
symphony orchestra.

There is an Amperite Microphone
for every requirement.
WRITE FOR ILLUSTRATED
4-PAGE FOLDER giving full

information and prices.

AMPERITE Gmpany_

NEW YORK

561 BROADWAY

Veloclty Microphones for
Public Address

Models RBHG, RBLG
List $42.00

““Kontak”” Mikes
Model SKH, list §12.00
Model KKH, list $18.00
In Canada:
Atlas Radio Corp.
560 King St. W.
Toronto, Ont.

laboratory standards.
range.

The units illustrated

represent a complete

redesign of our older precision attenuators for

Flat for all frequencies in the audio
Reasonably flat to 200 k.c. up to 70 db.

Bulletin sent on request.

Manufacturers of Precision Electrical Resistance Instruments

337 CENTRAL AVE.
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Shallcross

Quiet, Outstandingly
Dependable for
exacting uses

announces the 420-0OBO
series of bridged “T”

ATTENUATORS

CHECK THESE IMPORTANT
SPECIFICATIONS

ELECTRICAL CHARACTERISTICS —

Circuit — Bridged T

Attenvation — 1, 2, 3 db/step {odd
values available on special order)

Number of steps — 20

Attenvation Characteristic — Avail-
able in linear, linear with off pasi-
tion or tapered on last 5 steps
ta off.

Impedance — 30, 60, 150, 200, 250,
500, 600 ohms, in or out. Other
values on special order.

Insertion loss — Zero.

Resistors — All wound with low tem-
perature coefficient wire.

MECHANICAL CHARACTERISTICS -—

Diameter — 2% "

Back of panel depth — 2” {with de-
tent 2 5/16"”)

Movunting—Two 6 -32 or
screws on 174" centers

Shaft Length—15/16”

Contact Spacing — 15°

8-32

|

Good things continue to come in small
packages! If you're looking for a smail
attenuator of highest quality — if you
want all the quality features normally
found in Jarge units but still must save
space — Shallcross has the answer.
Measuring only 214" in diameter, the
new 420-OBO Series Bridged T Attenu-
ators are destined to satisly many im-
portant requirements for speech input
engineers. The
available make these new units ideal for
use as Inixer or master gain controls. In

various characteristics

addition to compact construction and

the wide variation of ranges and tapers

available to your specifications, consider

these typical Shallcross quality features:

1. Attenuation characteristic essentially
flat from 30 to 15,000 cycles.

2. Attenuation in “off” position 100 db
or better,

3. All resistors non-inductively wound and
sealed against moisture and shock.

A New Shallcross Cueing Attenuator

Any standard Shallcross ladder, bridged T, 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 volumne 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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FREQUENTY iN GYOLE

30 40
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FREQUENCY MULTIPLIER

® The normal range of this os-

cillator is 20 to 15,000 cycles.
The Range Extension Unit
(above) lowers this range by
a full decade to 2 to 15 cyeles,
greatly extending its useful-
ness to frequencies consider-
ably below that heretofore
practicable.

With its very high stability,
unusually low distortion and
many operating conveniences,
the Type 1301-A Oscillator
fills a universal need in dis-
tortion and bridge measure-
ments.

TYPE 1301 — A RANGE EXTEN-
SION UNIT ............. $70.00

GENERAL RADIO COMPAN

QuUTPUT

QQ =

for DISTORTION and BRIDGE MEASUREMENTS

at 2 to 15,000 Cycles

® This highly stable oscillator with unusually 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 to 15,000 cycles).

@ CONVENIENT TO USE—27 fixed-frequencies, selected by two push-button
switches, in logarithmic steps—any desired frequency between steps
obtained by plugging in external resistors.

® THREE OUTPUT IMPEDANCES—600-ohm balanced to ground; 600-ohm
unbalanced; 5,000-ohm unbalanced.

@® EXCEPTIONALLY PURE WAVEFORM—Distortion not more than fol-
lowing percentages: with 5,000-ohm output 0.17% from 40 to 7,500 cycles;
0.15% at other frequencies. With 600-ohm output 0.1% from 40 to
7,500 cycles; 0.25% from 20 to 40 cycles and 0.15% above 7,500 cycles.

@® HIGH STABILITY—Frequency is not affected by changes in load or plate
supply voltage. Drift less than 0.02% per hour after few minutes
operation.

® ACCURATE FREQUENCY CALIBRATION—Adjusted to within 1%%
+0.1 cycle.

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

TYPE 1301 — A LOW DISTORTION OSCILLATOR................ $395.00
ORDER NOW—A Few in Stock

Cambridge 39,
Massachusetts

90 West St., New York 6

920 S. Michigan Ave., Chicago § 950 N. Highland Ave., Los Angeles 18




© Here, at last, is a twin-contact 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 operate independently of cach
other so that one contact is sure to
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.

Weighing little more than two ounces,
sfightly over 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

Relays are noted.

Modern designers, working to de-
velop close-coupled, compact equip-
ment to meet today’s streamlined
standards, welcome this highly effi-
cient combination of capacity 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 fit your needs.
Write: C. P. Clare & Co., 4719 West
Sunnyside Avenue, Chicago 30, Illi-
nois. Cable Address: CLARELAY.
In Canada: Canadian Line Materials,
Lid., Toronto 13, Oniario.

“Custom-Built”” Multiple Contact Relays for Electrical and Industrial Use

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

independent Spring Contacts. Dome
shaped contacts on movable springs; fiat
discs on fixed springs.

High Current-Carrying Capacity. Twin
contact points of pailladium. Rated cur-
rent-carrying capacity: 4 amperes, 150
watts.

New Design Large Armature Bearing
Area. Hinge type armature has new de-
sign bearing providing largest possible
bearing surface. Pivot pin turns in cylin-
der of different metal which is full width
of heelpiece.

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

High Operating Speed. Designed for
extremely fast operation . . . a minimum
of one to two milliseconds.

Permits Handling Large Spring Loads.
Power and sensitivity permit handling of
large spring loads. Both single ond dou-
ble-arm relays available. Maximum of
10 springs on single-arm relay . . . 20
springs (10 in each pileup) on double-arm
relay.




