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Nielsen Audimeter Uses

CLARE SEALED TYPE "K' RELAY

for Radio Audience Research

Sl

Pencil points to Clare "' 3K
Relcy in Mielsen Audimeter

® One of the most interesting developments in radio
listening research is the Audimeter, designed by A. C.
Nielsen Company, Chicago marketing research organ-
1zation, to provide information hitherto unobrainable.
Attached 10 home radio receivers, sciemifically selected
on a nation-wide basis, this device keeps an accurate
24 hour a day record of when each receiver is operated
and the stations to which it is tuned.

Clare Sealed Type “K” Relays were chosen for use in
the Audimerer because of their extreme reliability, ca-
pacity for precise, sensitive adjustment, and the fact that
they are sealed so that dirt and handling cannot affect
their opceration.

In the Audimeter, the unusually sensitive Clare Sealed
Type “K” Relay operates under the control of a vacuum
tuhe to stop the recording stylus at the correct spot to
identify stacion choice on the calibrated record tape,

Clare Sealed Tvpe “K” Relays, sealed in nitrogen in a
metal cover. are immune to conditions imposed by high
altitudes, dust, moisture or combustible gases. They func-
tion at maximum precision under extreme conditions.
Like all Clare “Custom-Built”” Relays they are available
in a wide range of contact ratings and contact forms.
flat or hemispherical contacts of rare metals or special
alloys and with coil windings to match the circuit and
application.

Clare “custom-building” makes it possible... with the
utmost economy . .. tc secure a relay exactly suited to
specific requirements. Clare sales engineers are located
in principal cities to help you secure just the relay you
need. Write to C. P. Clare & Co.,4719 West Sunnyside
Avenue, Chicago 30, lllinois. In Canada: Canadian Line
Materials Ltd., Torontd 13, Ontario, Canada.

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

www americanradiohisetorv com
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New... FERRANTI

ELECTROSTATIC VOLTMETERS

FOR AC AND DC MEASUREMENTS
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2, " PORTABLE TYPE
Also mada in FLJISH .04
PRQJECTING "YPES

ZERO ‘CURRENT CON3UMPTION * READING FROM

20 to 25,000 VOLTS =« AC OR DC UP TO 3,500 VOLTS

SELF-CONTAINED * DVZR-VOLTAGE PROTECTION -

2% in. DIALS * SINGLE, DUAL AND TRIPLE RANGES

* MAGNETIC DAMPING + PRECISION BUILT, ACCURATE
« THOROUGHLY RELIABLE

A Preduct of woer 65 yeats of Jersanti exferience

FERRANTI ELECTRIC INC., 30 RCCKEFELLER PLAZA, NEW YORK 20, N. Y.
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Do you really know
o the VOLTAGE |
~ CONDITIONS =
~ in your plant ? \

220 Yoyt

15 Valts
255 Vot

To correctly answer this question is difhicult. Your utility may quote a nom-
. but, by law, most power suppliers have up to *=10% toler-

inal voltage . .
ance. This condition plus changing loads in ycur own plant results in voltages
other than the nominal. Only by engineered control can you be sure that line

voltage will remain constant.
With a STABILINE Automatic Voltage Regulator in the power line, your elec-

trical apparatus is assured of constant voltage.
these all-electronic regulators provide instantaneous action in

Type IE . . .

maintaining the delivered voltage to within =0.1 volts of the preset value
regardless of line variations. For any load current change or load power fac-
tor change from lagging .5 to leading .9, type IE will hold the output to £(.15
volts. Maximum waveform distortion never exceeds 3%.

Type EM . .. for large size installations where low cost and high efficiency are
paramount considerations but instantaneous action is not essential, type EM
regulators find wide application. These units have zero waveform distortion;
are not affected by changes in the power factor or magnitude of the load; and

i
the regulator does not affect the power factor of the system.

Further information is available in Bulletin 547. Write for ycur copy
BRISTOL, CONNECTICUT.

1113 Laurel Street,

SUPERIOR ELECTRIC,

POWERSTAT VARIABLE TRANSFORMERS e VOLTBOX A-C POWER SUPFLY e STABILINE YOLTAGE REGULATORS
COMMUNICATIONS FOR OCTOBER 1947
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122 Brookline Ave.

Boston, Mass.

Carr Industries, Inc.

1269 Atlantic Ave.

Brooklyn, New York, N. Y.

Tobe Deutschmonn 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 Electrie Co.

Bldg. 267; 1 River Rood

Schenectady, N. Y.

General Electronics, Inc.

1819 Broadway

New York, N. Y.

Hommarlund Mtg. Co., Inc.

460 West 34th Street

New York, N. Y.

76 LaFayette St.
Salem, Mass.

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

Belmont Radic Corp.

3633 S. Racine Ave.
Chicago, lIl.

Hytron Rodio & Electronics Corp.

Authorized WAA Electronics Distributors
EASTERN

Avutomatic Radio Mfg. Co., In

Johanns & Keegan Ca,, Inc.
62 Pearl St.
New York, N. Y.

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

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

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

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

Sylvaonia Electric Products, Inc,
Emporium, Pa.

Technicel Apporatus Co.

165 Washington St.

Boston, Mass.

Tung-Sol Lamp Works, Inc.

95 Eighth Ave.
Newark, New Jersey

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

MIDWESTERN

Electro-Voice, Inc.
Carrall & Cecil Streets
Buchanan, Michigan
Essex Wire Corp.
1601 Wall Street

Fort Wayne, indiana

JOBBERS
WHOLESALERS
MANUFACTURERS

You’ll save—save—save when you pur-
chase surpluselectronic equipment from
these Approved Distributors. They are
offering electronic tubes, devices and
equipment which were declared surplus
by the Armed Forces. Fill your needs—
now—whileinventoriesstill permitlarge
purchases and wide selection.

Purchasing of this equipment has
been simplified to a high degree. These
WAA Approved Distributors were se-
lected on a basis of their ability to serve
you intelligently and efficiently. Write,
phone or visit your nearest Approved
Distributor for information concerning
inventories, prices and delivery arrange-
ments. You'll find you can ‘““Save with

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

Surplus™

OFFICE OF AIRCRAFT AND ELECTRONICS DISPDSAL ‘,“"'

A=

SOUTHERN

Southern Electronic Co,
512 St. Charles Street
New Orleans, Le.

Navigation [nstrument Co., Inec.
P. O. Box 7001, Heights Station
Houston, Texas

WAR ASSETS ADMINISTRATION

Offices located of: Atlanta
Chicage + Cincinnati + Cleveiand « Denver « Detroit + Grand Prairie,

Tex. » Heleno » Hausten « Jaocksonville « Kansos City, Mo. » LitHle Rock, Ark.
Los Angeles « Lovisville « Minneapolis » Noshville + New Orleans, » New York
Omoha ¢ Philadeiphia « Portland, Ore. + Richmond + 51, Louis + Salt Lake City
San Antonio « San Francisce » Scattle + Spokané » Tulsa 1322

« Birmingham . Boston « Charlotte

PACIFIC

Hoffman Radie Corp:
3761 S. Hill Street
Los Angeles, Calif.

Cole Instrument Co.
\ 1320 S. Grand Avenue

Los Angeles, Calif.

COMMUNICATIONS FOR OCTOBER 1947
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newt | JNITI/E{) ametiser svstems tor recordina

h':ltﬂ!,-]#Hl:lH‘F.:‘jr repn,

PICKLPS
LINE

e LINE

MONITOR
SPEAKER

Single Channel Systems: for recording from a microphone or

Flexibility is the outstanding advantage of the new record or playing back from a pickup.
Fairchild Unitized Amplifier System. It includes 13 basic
components which can be assembled in an endless number
of combinations to meet the standard, special and chang-
ing recording requirements of schools, broadcasting and INPUT Ir
the professional recording industry. Related units are sim- CHANNELE]
ply plugged in or cabled together. It’s that easy . . . that l
quick!

Fairchild's Unitized Amplifier System now makes it
practical and economical to build highly individualized
audio systems to satisfy all of the varied and changing re-
quirements of the individual recording engineer. Further,
the flexibility of the Eairchild system perr%its the units to
be rearranged or the system to be expanded at will with-
out obsoleting a single component.

Fairchild’s 13 basic components have been especially
designed by recording engineers to meet the specific re-
quirements of the various types of recording systems.

Multiple Channel Systems: ior recording simultaneously
through multiple input channels in conjunction with a mixer.

Unit 620 — Power Amplifier Unit 626 — NAB Equalizer
Unit 621 — Microphone Preamplifier Unit 627 — Variable Equalizer
Unit 622 — Pickup Preamplifier Unit 628 — Diameter Equalizer INPUT
Equalizer Unit 629 — Mixer CHARKELS
Unit 623 — Line Amplifier Unit 630 — VI Ponel
Unit 624 — Output Switch Panel Unit 631 — Bridging Device
Unit 625 — Input Switch Ponel Unit 632 — Auxiliory Power Supply LIME
£

o

Study the typical setups shown on this page. Then set
down your own requirements . . . select the basic units
you'll need ... assemble them for convenient panel board
operation . . . or let us do it for you. How will your spe-
cific amplifier system perform? Professionally! Like all
Fairchild Sound Equipment —it keeps the original sound
alive. Precisionized mechanical and electronic skill is the
precise reason.

Want more details? Address: 88-06 Van Wyck Boule-
vard, Jamaica 1, New York. equalizers.

Dual Recording Channels: for recording simultaneously on
two machines through dual channels with separate variable

%

‘SOUN Q 'MENT

CAMERA e
AND INSTRUMENT CORPORATION .

MAKERS OF: TRANSCRIPTION TURNTABLES, STUDIO RECORDERS, MAGNETIC CUTTERHEADS, PORTABLE RECORDERS AND LATERAL DYNAMIC PICKUPS

COMMUNICATIONS FOR OCTOBER 1947 o §
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Early in the history of radio telephony, it became evi-

dent that further growth and expansion depended on
accurate means of controlling frequency. The first siep
toward solving this problem was taken in 1915, when a
Luboratories engineer developed ihe first master oscil-
lator circuit for radio transmission. In 1917 came the
first crystal controlled oscillator using Rochelle salt

crystal, and in 1921 the application of quartz crystals,

this team brings

From that day on, the Bell Laboratories-Western
Electric team has pioneered in piezoelectrie erystals
New cuts, new circuit applications, new methods of
growing svnthetic erystals . . . all have heen developed
by the Luboratories, and all mass-produced by Western
Electric.

Today it is only natural to look first to this team for

the finest quartz and synthetic crystals for every service.

1917 A Rochelle salt crystal used by

a Llaberatories researcher to
control an oscillator circuit was the grand.
daddy of all frequency control crystals.

1924 Quartz crystal applied to fre-

quency control of station WEAF
by Bell Laboratories-Western Electric team
greatly improved the quality of distant
broadcast reception and laid foundation
far more economical use of radio spectrum,

(1

]93 Low - temperature . coefficient

crystal cuts, ulilizing for the first
time specially selected shape, dimensions,
and orientation characteristics, increased
frequency stability, made temperature
controls needless for certain applications.

1934 “Traffic Cop” crystal filter de-
signed by Bell Laborateries to
act as separation unit for carrier systems.

Led to today's 480 channel coaxial systems
and single sideband radio transmitters.

COMIMUNICATIONS FOR OCTOBER 1947
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192 Oscillating 100,000 times a sec-

ond, a crystal served as the
heartbeat af a clock far more accurate
than any other timing device ever before
made by man.

193 GT crystal serves as a “fre-

quency model.” Used for Loran,
extremely accurate time signals (stable to
1 part in 10), and other opplications re-
quiring utmost frequency stability.
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you more accurate frequency conirol

1942 Wire mounted crystal unit de-
signed to withstand shocks and
rough usage went into battle in tanks and

with ortillery. Western Electric produced
over 10,000,000 of these.

TODAY FROM 1.2 KC ta 50

MC.—that's the extraordinary
range covered by Western Elec:
tric’'s new line of crystal units for
oscillator control. All are engi-
neered to assure maximum fre-
quency for a given design, with
increased accuracy and stability.

]943 Synthetic  ADP crysfc.:ls, first

mass-produced by this team,
were also first applied by the team to un-
derwater sound in Sonar. Change acoustic
energy into electric and vice versa.

]947 EDT crystals — the first low-co-
efficient synthetics — are being
grown on Western Electric’s crystol farms
to replace hard-to-get natural quartz.

COMMUNICATIONS FOR OCTOBER 1947
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A HABIT TO JOE...

]

e YET BOTH WANT THE SECURITY
vour P.S. Plan Provides

HAVE YOU told all your new or recently hired employees about the benefits
of the Pavroll Savings Plan for the regular purchase of U. S. Savings Bonds?
\\'age carners, according to a recent nation-wide survey, want secnrity
more than anything else. They prefer security to big pay, soft jobs, au-
thority, “success.”

There is no surer wav to this peace of mind than svstematic savings. And
what surer. safer, better means can vour emplovees find than pavroll allot-
ments for U. S. Savings Bonds? Bonds that return $4 at maturity for every
$3 they invest!

Your active support of the Pavroll Savings Plan is an investment in
emp]o_\'ee contentment. in the citizcnship of vour cmnmunit_\', and in the
security of America’s future. This is practical “emplovee relations” of the
highest tvpe and pavs dividends of satisfaction to evervone.

Start a drive todav for larger participation in the plan, Manv emplovees
may be unfamiliar with its advanrages. If vou wanr literature for distribu-
tion, contact vour State Direcror of the Treasury Department’s Savings
Bonds Division.

New
Savings Bonds Plan
won't affect the
PS.P

The Treasury Depart-
ment and the banks of Amer-
ica are making it possible for
farmers, doctors, and other
seif-employed people to par-
ticipate in “‘automatic” Bond
buving by special arrange-
ment with their banks. This
cxtension of the Savings
Bonds program is not a partial
payvment plan and is intended
only for people who are not
in a position to take advantage
of the Pavroll Savings Plan.

The Treasury Departuicut acknoswledges aeith appreciation the publication of this suessage by

COMMUNICATIONS

This is an official U.S. Treasury advertisenient prepared under the muspices of the Treasury Department and The Advertising Council.
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ensen
ANlodel 1-6]

WALL CABINET

Model ]-61 Wall Cabinet, employing the Peri-
dynamic principle, is another new JENSEN

enclosure, destined for wide use in such pub-
lic address installations as hotels, factories,
schools, airports, railroad stations and offices.
It may also be used to enclose extension
speckers in homes. It can be used with any
6-inch speaker.
Model J-61 Wall Cabinet is of durable con-

struction and beauty of design and finish and

is formed of attractively textured brown com-
position wood over solid wood frame. The
grille is cf matching brown fabric with chrome
trim around aperture. Brackets for wall mount-
ing are furnished. On the back is mounted a

S-lug terminal strip. Height, 16-2/3 inches;

width, 12% inches; depth, 5% inches. i
RAILROAD STATIONS
Model ]-61 Wall Cabinet (ST-751)....514.50
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| MANUFACTURING cO.
TYPE O TYPE B TYPE H ! 6603 5. LARAMIE, CHICAGO 38, ILL.
go 1 ; ': Please send me o copiy of the 1947 Jensen
- ! J -’ . 1 l )
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In SUN, WIND, SLEET or RAIN
FEDERAL'S 300-OHM LINE

gives Peak Performance

=

L

the Dependable link
between Antenna and Receiver

HERE'S an Intelin* transmission line that’s really designed to take
plenty of punishment—to maintain peak performance of FM and
television receivers under even the most rigorous conditions. Feder-
al’s K-1046 300-ohm line will withstand the scorching heat of the
summer sun, the abrasion of wind-borne dust and dirt, freezing
sleet and atmospheric moisture.

Its smooth solid polyethylene insulation resists water, acids, alkalies,
oi's and abrasion—won’t embrittle or age in sunlight. It retains
flexibility and demensional precision in hot or cold weather. Ellip-
tical cross section enables it to withstand twisting— prevents ac-
cumulation of foreign matter and maintains stable capacity charac-
teristics.

Stock up now to meet the increasing demand for new FM and TV
installations. This 300-chm line, as well as other Federal h-f cables—
can be obtained through local distributors all over the country.

DATA FOR 300-OHM LINE

Attenuation, Db per 100 Ft.
| Fretuency in Megacycles

Physlcal Dimensians

Type |Characteristic| Velocity of | Capacitance

Wumbar | Impedance | Propagation |  Per Ft. Conducter | 00 aver

) 177 30 0 Shre locket
e
K-1046] 300 ohms | 81 4.0mmf | .38 | .57 | .85 | 2.0 ‘ 7/4 30 308,’,

# Reg. U. S. Pat. OfF,

N\

Now—_F=

Ss—

Available in convenient 1,000-
foot spools. Easy to stock,
easy to handle, easy to use
on the job.

e
Federal Ielephone and Kadlo (orporation

SELENIUM and INTELIN DIVISION, 1000 Passaic Ave., East Newatk, New Jersey

KEEPING FEDERAL YEARS AMEAD...is IT&T's world-wide
;:::;ﬁ'r:rd.::?;"et:gg :’l?:(:!‘el:ousa'ec':'}Id}::’::i?ewl ‘ In Canado: —Federal Electric Manufacturing Compony, Lid., Montreal, P. Q.
e . L= W o . Export Distributors : —International Standord Electric Corp. 67 Broad St., N.Y.

10 ® COMMUNICATIONS FOR OCTOBER 1947
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PRINTED CIRCUITS PROGRESS

Purxtip Cikevits!, without which it
would’ not have heen possible to pro-
duce the all-important proximity fuse,
have now hecome a vital factor in the
communications industry. The exten
sive progress made in the art was re
vealed curing a comprehensive sym-
posium conducted in \Washington by
the Bureau of Standards in association
with the Aeronautical Board, when 16
papers were offered covering new pe
developments, involving  transmtitters,
receivers, components and manufac-
turing procedures.

A. 8. Khouri, of Centralab, analyzed
the printed circuit techniques devel
oped during the war and currently to
produce many miniature items such as
audio couplers. W. V. Patton of Du-
pont disclosed the intensive investiga-
tion that had been made on conductor
paints.  Jesse Marsten, LLR.C., dis-
cussed printed resistors; |. \V, Jira,
Continental Carbon, described metal
filn resistors: . Crammer, Corn
ing-Glass, covered the process of print-
ing conductors on glass; C. A. Mar
lies, Associate Professor of Chemical
Engineering of the Citv College of
New York. detailed the application of
circuirs on plastics developed at Meta-
plast Company: spraving techniques
were analyzed by G. \W. Johnson,
Spraywire Labs.; J. M. Ternes, Altair
Machine Corp., covered hot die-stamp-
ing; C. L. Snvder. General Ceraniics,
described printed inductors; stamped
wiring processes were analyzed by J.
B. Straughn, Franklin Airloop and A,
Gross, Gross Flectronics, demonstrated
a line of mimature pe circuit trans-
ceivers for the 470-me band.

Dr. Cledo Brunetti, chief of the En-
gineering Electronics Section of the
Bureau of Standards, who conducted
the svmposium, disclosed that there
were 26 methods that could be em-
ploved to prepare a printed circuit

item.  These methods included paint-
ing, stencilling, printing, stamping

spraving. die casting, cathode sputter-
ing, die stamping, dusting. firing,
cracking hydrocarbous at high tem-
peratures, decals, and catalyst action.

'Ralph G. FPeters. Communicatioss, October

3

OCTOBER, 1947

Discussing composition of paints,
Dr. Brunetti said that powdered sil-
ver. silver oxide, silver nitrate or
poswdered copper were suitable as pig-
ments for conductors, while carbon
black, colloidal graphite or flake
graphite could be used as resistor pig-
ments.  Suggested binders for the re-
sistors included phenol-aldehyde resins,
melamine aldehyde, vinylite, silicones,
stvrene and methacrylate.

Conductor paint formnlas were also
offered. On ceramics, with a process-
ing temperature of 430°C to 800°C.
it i1s possible to use 63% of finely
ground silver powder as a pigment.
This pigment was also suggested for
glass where, however, the processing
temperature range is from 450°C to
050°C.  About 709% of the finely
ground silver powder was recom-
mended for thermosetting and thermo-
plastic materials, with temperatures
ranging from 25°C to 175°C for the
thermosetting materials and 23°C 1o
75°C for the thermoplastics.

In the analyses of pc resistors, it
was learned that the composition of
ne tvpe of 1.000-ohm pe resistor was
389% graphite with 62% silicone resin
as a hinder. the resistance having a
thickness of .003” and being approxi-
mately .17 wide and 47 long. The pe¢
resistors  having higher values of
50.000 ohms to 10 megohms use 119
carbon black and 23% graphite with a
669 ethyl cellulose lacquer. Thick
nesses in this instance range irom
0017 (£) to .004”,

Potted cast-resin plug-in equipment
with pc circuits were also described.
These units have a-f, r-f, antenna and

other transmitter and receiver func
tions. ranging in sizes from 1”7 x 27
to 2” x 4”. Industry specialists also

revealed that the pc idea was being
emploved to process equipment for the
a-m, f-m and tv bands in unit and
complete form.

The pc parade is on'!

TAXICAB RADIO

ACTIVITY 1IN MORILE COMMUNICA-
TioNs development has been increas-
ing daily, particularly in taxicab svs-
tems. It has heen only a vear since

n
\Y/
the FCC has allocated temporary

bands m the 152 and 162-mc channel
for cab radio and to date over $20,
000.000 has been spent in development
research and production. The FCC
records reveal that over 600 licenses
have Dheen granted 1o cab companies
and approximately 30,000 cabs have
or will have svstems soon.

Since the early davs of mobile sys-
tems, many radical changes have oc-
curred m equipment design.  Today
all raxi svstems use {-m. Receivers
use harmonic amplifiers, and resonant
lines are emploved instead of lumped
inductance in many tvpes of equip-
ment. High orders of frequency mul-
tiplication appear, with 48 to 96 times
the usual factor. Instant heating
tubes are widely used to conserve
transinitting  power drain  during
standby periods. Miniature tubes are
now used in most equipment, and the
nuwmber of tubes in the transmitter and
receiver have been increased to im
prove operating efficiency

A variery of calling svstems are em-
ploved, such as selective calling, lock-
out, instant calling. etc.

Operator licenses are no longer re-
quired. Manufacturers are providing
locks on equipment to avoid tampering.

Equipment is compact and easy to
service. Drawer tvpe of construction
s a feature of many tvpes ot equip-
ment.

The ruggedness and durability of
electrical and mechanical features, so
essential to equipment ot this tyvpe, has
hecome a design and production mist
ot all manufacturers.

Taxi radio is no longer a gadget
but an essential piece of equipment of
inestimable value to the cab operator
and public. Cab communications has
become a major transportation service.

In reply to many inquiries we have
received concerning this growing in-
dustry, we have arranged for a series
of comprehensive articles which will
analvze taxi radio research, design,
production, insiallation, operation,
maintenance, servicing and licensing.
The series, beginning in December,
will he written by Samuel IFreedman,
Commander, USNR (ltet.}, author of
the hook Tiwo-1l"ay Radio.—l.. \
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Two-Way Taxicab Radio
FLEET INSTALLATION

INx 1945, the FCC allocated two fre-
quencies from the urban mobile group
to the taxicab industry for experi
mental use, one fer land stations or
jointly by land and mobile units if de-
sired, and the second for mobile use
only. Although these irequencies were
allocated on an experimental basis,
with no guarantee of permanency,
there's been an unparalleled interest
and request ior this allocation for cab
use.

Operating more than 1.500 taxicabs,
we were among the first applicants for
an experimental license for this new
tool. although we maintain 2 most
elaborate telephone network wirh more
than 313 milez of leased telephone
lines, 143  telephone-equipped  cab
stands, four branch exchanges serving
the suburban area and a main tele-
phone exchange which serves the city
proper.

The first two-way radio cquipped
taxicab was placed in service on the
streets of Philadelphia in July, 1946,

At the present time the simplex sys-
tem or two-frequency simplex method
of operation is heing used to reduce
the number of cif-onts caused hy two
or mwore cahs transniitting at the same
time. With this system about half of the
cabs are able to hear each other a<
well as the land station and thus know
whether or not the circuit is busy.

The two-frequency simplex opera-

The receiver (left), transmirter (right) and
power supply in trunk compartment of taxicab.

12 o

Cab Company, Operating Over One Thousand Cars, Em-
ploys 20-Watt Units On 152 to 162-mc Band. Tow Trucks
and Supervisors’ Cars Also Equipped with Radio Service.

by REID W. MALCOLM

Radio Engineer
Yellow Cab Company of Philadelphia

tion reduces the number of received
signals in the cab which, to some pas-
sengers, is desirable. On the other
land, other passengers find it interest-
ing and exciting. If the passenger
finds the radio objectionable. the
driver may request and obtain permis-
sion to turn it off for the duration of
that trip.

The selective calling system lias not
been favorably received because of the
time consumed in selecting the de-

LRCA, type CV-2A,

Radio dispatcher in soundproof booth. Pads

of numbered titkets corresponding t0 numbers

assigned to cabs provide destination or position
of each cab.
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sired cab, which i~ approximately the
same as that required to complete 2
normal contact.

We use a 13-tube receiver' which
operates from a dynamotor supply.

This receiver features a double su-
perheterodyne type of circuit, with one
r-f stage (6AK3), a first detector
{6AKDS), second detector (65H7), two
i-i amplifiers (65H7), two limiters
(6SH7), one discriminator (6H®6)
one noise rectifier (6H6), one com-
bined squelch and first a-f amplifier
(6SL7-GT), one second a-f amplifier
(6SH7Y), one class B audio power-out-
put stage (1635) and first and second
nultiplier stages with 65H7s,

The oscillator
controlled,

circuit is crystal-

In the noize-zquelch circuit the noise
voltage appears across the plate re-

Order-taking clerks
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Two-way setup in cab.

sistor and 1s coupled through 1 capac
itor to the noise rectifier tube, where
it 1s rectified and doubled to produce
d-c control voltage. This rectified
voltage controls the squelch-amplifier
section of the 6SL7-GT rwin triode
which in tirn controls the bias on the
first a-f amplifier section of this tube,
thus mnting the noise when no signal
1s being received.

Selectivity is 6 db down at 22.5 ke
and 85 db down at 120 kc off reson
ance by 20 db of quieting method.
Sensitivity is | microvolr for 20 db of
quieting with 50-ohm series matching
resistor.  Squelch sensitivity is adjust
able from 4 to 1.5 microvolt. Inter
mediate frequencies are 170 to 18.0
me and 1940 to 2060 ke

Our 20-watt transmitters’ have an

f circuit which consists of a 6SJ7
oscillator, 65J7 phase modulator, 6517
first doubler. 6S]J7 second doubler
2fZ224s as third and fourth doublers,
two 2[224 triplers, and two 2E24s as
power amplifiers. The audio circuit
consists of a 6SG7 audio amplifier an
65L7 limiter.

Direct crystal control is incorpor
porated with a Pierce type o-cillator.

A coaxial antenna changeover relay
maintains constant transmission line
mpedance.

Crystal frequency range is 3100
3400 ke, and crystal maltiplication s
48 times.

Modulation (phase)
1009% modulation.

*+15 ke fo

Under present cperating conditions
conservation of air time is of utmost
importance. \When two or more com-
panies are operating in the same gen
cral area the chance of completing
lengthy messages is materially reduced
since all taxicab companies operate on
the same frequency. In addition cabs
are unable to hear each other, even
using the simplex system, when sepa
rated by more than six or seven miles
(in urban areas). It is therefore im-

Control positions are part of the vehicle's
instrument panel. with on-off switch at left of ignition key and
indicator lamp at right of kev.

perative that each contact be limited
to the amount of information which is
absolutely necessary for intelligent op-
eration, without codiiying reports to
the point where considerable schooling
and practice are necessary for efficient
operation. Normal contact in our sys-
tem, including acknowledgment, re
quires about four seconds.

Cab Dispatching

The problem of dispatching the radio
cah presents an entirely ditferent prob-
lemy than that offered by any other ser-
vice. In most mobile services the mo
hile unit has a predetermined route
and destination controlled by the dis-
patcher or other controlling ofhcial.
I'heir problem is to coordinate subse-
quent orders with that route schedule
and destination. In taxicab operation
neither the route nor the destination 15
known in advance of the loading pas-
senger and the prchlem becomes one
of coordinating available orders with
that movement. Further, the dura.
tion of the trip is much shorter than
that of other services. Tlius the time
element becomes of the utmost impor-
tance, for if too much time is con-
sunied in obtaining an order for a
vacant radio cab it may be hailed by .
pedestrian and its usefulness in filling

RCA CM.3B

Thus another cab

nearby orders lost.
from a more remote point has to be
dispatched to fill the order that was too
late in coming, resulting in reduced
service and increased operating cost.

The dispatching section consists of
several switchboards each of which
serves a certain scction of the city in
much the same way that the various
telephone exchanges oi the telephone
company serve particular areas of the
city. In our system, though. the dis-
patehers subscribers are cab stands
strategically located throughout the
area to provide rapid cab service to
that area. The radio cab is used to
augment this service. As a radio cab
enters a dispatcher’s area in eifect it
establishes another cab stand in that
area.

The radio dispatcher is located in a
soundproof booth in our main tele-
phone offices. Small pads of numbered
tickets, corresponding to the numbers
assigned to the radio cabhs, are mount-
ed in tiers in numerical order on a
coirtrol board on the desk of the radio
dispatcher. By means of these tickets
the destination or posirion of each cab
is alwavs before the eves of the dis
patcher.

When the driver of a radio cab
leaves the garage at the beginning of a
shift the location of the garage is en-
tered on the ricket bearing that cab
number, and these data are sent to the

(Continued on page 42)

INCOMING TELEPHONE LINES TO ORDER DEPT.

LEASED TELEPHONES TO CAB STANDS

X

SV L SN
Y CONVEYOR 1 |
Cab dispatcher setup | TELEPHONE ORDER CLERKS TELEPHONE DISPATCHERS
used by the Phila- L BELT &4 | |
delphia  Yellow Cab
Co. E=lget
RADIQ BOCTH

COMMUNICATIONS FOR OCTOBER 1947 & 13

WWW Aartnericanracionis v


www.americanradiohistory.com
www.americanradiohistory.com

WHEN THE LIGHTS GO out, minutes
count to an electric company repair
crew, Cutting dowu those minutes
between the time service breaks down
and the time the lights go on again
means lower costs and hetter satisfied
customers.

Maintaining  communications  be-
tween service crews and the central
office to reduce blackouts is a major
problem during any emergency. The
use of the telephone svstem cannot be
relied on, because as Dan Haefling,
superintendent of operations aad ser-
vice for Lexington, points out:

“We are always hampered by the
fact that telephone communications
svstems are exposed to the same dan-
gers from the elements as electric sys-
tems. Time and again storms that

14 o

by £. W. BROWN

Vice ®resident and Director of Operations

Kentucky Utilities Company, Inc.

cause power line breakdowns also
knock cut the phone system,”

Tests 1ave shown that a radio svs-
tem can drovide that reliable service

30 necesszry in our type of work. We
selected a 2-way' f-m service’ which
provides a link between four service

IGLE.

fRobert 5. White, electrical commiunications
engireer >f Radio Engincering and Maintenance
Corparation, Lexington, in charge of installation.

3ANtkowgh the fm antenna of WQOR. of the
Faycite  Conntr  DPolice Department, is also
located aroo the bank building, there has been
no interfererce reported.

Fidure 2
Mrs. Helen Evans of
Kentucky Utilities at
the controls of a re-
mote wnit in the dis-
patcher's office.  The
fixed station trans-
mitter end receiver,
two blocks away. are
operated irom this
unit.
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Figure 1

Kentucky utilities Service Man, George Show-
alter, at his f-m equipped service truck.

and two line trucks, and a fixed sta-
tion.

Antenna Sifes

The roof of the 210" First National
Bank building® was chosen as the site
for the fixed station antenna. One of
the highest spots in Fayette County, of
which Lexington is the largest city,
the ground on which the building
stands is 1,000 feet above sea level. A
34’ mast weighing 1,500 pounds sup-
ports the antenna atop the building
which places the antenna 212" above
the average elevation of the surround-
ing terrain.

The power company’s regular Lex-
ington line crew, under the supervision
of T. R. McCoy, superintendent of
construction, installed the tower.

The transmitter and receiver com-
bination is housed in the penthouse
atop the building, and is operated by a
remote control unit in the dispatcher’s
office in the utility company’s district
building two blocks away.

Training Program

Three classes were held to acquaint
company personnel with the operation
of the equipment and to prepare em-
plovees for the operating licenses re-
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quired by the FCC. Eleven persons
now hold permits ior operating the
station lransmitter.

Effective range of the system' has
- been found to be 25 miles.

Soon after the system was put into
operation last October 6 its value was
demonstrated when line crews con-
nected a neutral wire to the transmis
sion line between the hydro-generating
station at Dix Dam, Ky, and Lexing-
ton. One crew was stationed at cach
side of the Kentucky River, which wa
too wide at that point for a man on
one bank to hear his fellow workers on
the opposite bank. The procedure
which utility crews have used ¢ver the
vears was to shuttle a man in a row-
boat back and jorth delivering mes-~
sages.  Frequently, work would have
to stop while the men on one shore
waited for the boat to bring back a
report on  conditions on the other
shore.

\With the new radio setup, trucks on
each bank kept the two crews in con-

Hoisting the antenna support

stant communication with one another
and with the fixed station in Lexing-
ton, and the job was finished m short
ordler.

\Vhen 65-mile-an-hour winds struck
Lexington on thie night of March 24,
disrupting electric service in and
around the city, the radio system got
its first real test.

Lines were torn down by the high
winds; trees were broken and branches
were hurled through the wires strung
along the city’s streets and the county
roads. \ithin moments after the first
gusts struck the city, service interrup-
tion calls were pouring into our
switchboard.

All during the storm the six trucks
with radio equipment moved from
trouble point to trouble point restoring
electric service.

Ofticials estimate that calls were
made and service restored, either per-

iCall letrers of fixed station are WCLI; mobile
stations, WCLK.

Figures 3 (left) and 4 (right)

QOB NTENES

Q08 aNiEAAE 1S
WIARED ANO LENTED

FIRST NAT(ONAL BANK BUILDING

| A

000 :80v€ $CA LEVEL

Figure 5
Diagram of fixed-station antenna location.

manently or temporarily, in half the
time that would have been required
had the radio not heen in use.

Each crew was able to keep ia direct
contact with the main office and to
operate in nearby areas without ever
being out of touch with headquarters.
Furthermore. the crews, moving from
one job to another, were able to report
trouble that was rot even known to
headquarters, enabling other crews to
be routed to the scene, and giving the
service department a better overall pic-
ture of the storm damage.

Despite the greatest
ever recorded in

windstorm
Lexington,” Mr.

tower to position atop the 17-story office building in Lexington, Kentucky.

ISTOrvV. Ccoms
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Haefling recalls, “we were able, by
radio, to keep on top of the situation
at all times. I am literally unable to
estimate the time saved that night
through the use of two-way radio. As
an investment in maintaining and re-
storing service, these radio-equipped
trucks paid our Lexington customers
tremendous  dividends  during  that
storm,”

Man-Hours Saved

Mr. Haefling has kept close records

Figure 6
Schematic of remote control unit.

of man-hours and mileage on service
calls, His figures show that the radio-
equipped crews have handled 20 per
cent more calls with no increase in
truck mileage during the first nine
months the radio equipment was in
operation.

A monthly routine checkup ¢n each

Figure 7
Transmitter schematic.

piece of equipment, as preventive
maintenance, is conducted by the in-
stallers of the equipment.

Switchboard Sefup

The PBX switchboard, located 25’
from the dispatcher’s remote control
unit, is connected with a microphone
and a cut-in switch to enable the tele-
phone operator to use the radio system
when the regular radio operator is not
on daty.
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MID-CONTINENT EQUIPS GROUND_'.STATIONS WITH NEW...

WILCOX

ELECTRIC COMPANY
°
Kansas City, Missouri

WWW_americanradiohistorv coms

WILCOX VHF

Transmitters and Receivers

NEW FEATURES OFFERED IN FIXED
FREQUENCY EQUIPMENT FOR 118-
136 Mc. BAND

® Design Simplicity Simplifies Service
Simple, conventional circuits minimize the num-
ber and types of tubes, and require no special
training or fest equipment for adjustment.

® Co-Axial Transmission Line Relay
Allows Common Antenna

An automatic transfer relay with co-axial con-
nections permits operation of transmitter and
receiver from same anfenna.

® .005% Frequency Stability Without
Temperature Control

A newly developed crystal eliminates need for
thermostatic temperature controls and ovens.

® New Noise Limiter Means Better
Reception

With noise 33 times as strong as desired sig-
nal, the receiver output is perfectly intelligible.

® Selectivity Permits 100 Kc. Adjacent
Channel Operation

Straight sided, flat topped selectivity response
curve assures a minimum of interference from
adjacent channel transmitters.

70"“?8 7044? for complete information

on this compact, high perfermance equipment

COMMUNICATIONS FOR OCTOBER 1947 o 17
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TELEVISION RECEIVER
Test Equipment

Production

IN LasT MONTH'S DISCUssION of our
tv-receiver production test setup ap-
peared a general review of equipment
used, as well as details on the
composite video-generator apparatus.
sound and video i-{ alignment units,
low-frequency distrihution systemy, and
highlights of the head-end alignment
procedure.

In the discussion of head-end align-
ment. it was pointed out that a thir-
teen-channel head-end r-f sweep was
emploved for the alignment of the thir-
teen-channel head-end tuner unit. This
unit provides an r-f sweep of approxi-
mately 10-me width for visual align-
ment of cach of the assigned television
channels.  Marker signals {for the pic-
ture and sound carrier points are
superimposed for each channel. These
markers are produced by two crystal-
controlled oscillators,  producing a
seriex of appropriate harmonics. The
harmonics are, in turn, mixed with a
single frequency for each channel
which iz produced Dby a self-excited
oscillator. Sound and picture carrier
frequencies spaced -+5 mc apart are
thus produced for marker purposes.

This unit has a maximum available
output of .3 volt or better into a 300-
ohm line balanced to ground.

A built-in monitor detector allows
the output to be observed any time.
With the aid of the coarse and fine at-
tenuator controls the output may be
reduced to I millivolt. Sensitivity may
thus be checked when calibrations are
made with a standard.

Horizontal deflection voltage for the
associated oscilloscope 1s available

Concluding Installment of Discussion on 22-Rack 13-
Channel Video and Sound Test Setup at Camden, With

Details on

Head-End Alignment,

H-F Distribution

System, F-M Sound Transmitter, Combined Sound

and Picture

Transmitter

and Future Equipment

by JOHN A. BAUER

Supervisor, Test and Measuring Equipment Engineering
RCA Victor Division, RCA

from the front of the panel. Blanking
may be switched on when required.

Having aligned the antenna and
other r-f circuits ahead of the first de-
tector in the head-end unit of the re-
ceiver, it remains only to align the
local oscillator f{requencies. This is
done by means of thirteen crystal-con-
trolled frequency - modulated sound
carrier signals set for =23-kc¢ swing.
These signals originate in the central
signal cage and are obtained from a
high-frequency signal selector and at-
tenuator panel near the test operator.

By this time every adjustment in the
receiver has already been made and
the chassis test may now be considered
finished.  After assembly in a cabinet
the receiver may be put on the air and
checked for overall operation.

The remainder of this article will

TX 8429

Tx6azs ¥

’
TO HiGH FREQUENLY
ATTENUATOR
PANEL
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describe how signals for two combined
video and sound transmitters are gen-
erated and transmitted together with
necessary f-m sound signals.

High-Frequency Distribution System

The thirteen frequency - modulated
carriers at sound carrier frequencies,
already mentioned, and two complete
television channels with combined pic-
ture and sound carriers are transmitted
over five separate coaxial lines. These
are single-ended. 30-ohm lines. The
signal on each line is fed to the vari-
ous positions through a cascaded ar-
rangement of high-frequency trans-
formers. A block diagram showing
the cascading series arrangement and
a photograph showing a tvpical instal-
lation of ligh-frequency, distribution
transformers® are shown in Figure
12. One of the six lines seen in the
photo is a sparu.

This transformer matches a single
50-ohm line to four 50-chm lines or
terminations in parallel, 50 to 12.5
ohms. The voltage step down is Z to
1 per transformer. Losses at the low-
frequency end are negligible while
they run roughly 30 per cent at the
high-frequency end. Reflection from
every transformer is tested and ad-
justed to run below 10 per cent over

(Coutinued on page +)

Figure 12
High-frequency distribution system transformers.
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NOW - A SIXTY

Hard Glass

Non-Emitting Grids

Instant Heating
Filament

Low Drive

Low Voltage

Low Feed-Thru
Capacitance

Low Cost
$14.50

TYPE 4-65A

ELECTRICAL CHARACTERISTICS
Filament: Thoriated tungsten

Voltage - - - - - - « . .« < 80 v
Current = = - « « . « . . . . 3.5 amp
Grid-Sereen Arnp Fac’or (Av.) =« - -
Direct Inter-Electrode
Capacitances (average}
Grid-Plate - « -+ .+ « . o o . - 008 wuf
Input = -« « + =+« 2 . e . e 8.0 muf
Qutput = = « =« « « + o + + 2.1 uuf

TYPICAL OPERATION

Class C Telegraphy or FM Telephony
(Key Down Conditions, 1 Tube)

D-C Plate voltage - - . . - 400 1000 2000 v
D-C Screen voltage - - - - - 250 250 250 v
D-C Grid voltage - - - - - - = 40 =50 —70 v
D-C Plate current - - - - - 100 125 125 ma
D-C Screen current - - - - - 40 37 35 ma
0-C Grid current - - - - - - 13 13 16 ma
Peak R-F grid input voltage - - [35 |55 180 v
Driving power {approx) - - - 8 25 29w
Screen dissipation - - « - - . 00 9.2 8.8 w
Plate power input = - - - . 40 125 250 w
Plate dissipation - - - - - - 12 30 50 w
Plate power output - - - - - 28 9% 200 w

www americanradiohistorv. com

FIVE WATT
C TETRODE

THE ANSWER TO THE TRANSMITTER-MAN'S PRAYER

Available now, type 4-65A is a small radiation ccoled, instant
heating tetrode. Devoid of internal insulating hardware, the
4-65A was designed as a transmitting tube . . . not a blown-up
receiving tube. This rugged new Eimac tetrode really performs
at low voltage, and its instant heating thoriated tungsten fila-
ment malkes it ideally suited for mobile installations. The 4-65A
operates well into the VHF, beyond the 160-Mc. band, and is
capable of delivering relatively high-power with a plate voltage
range from 400 to 3000 volts. As do other Eimac tetrodes, tvpe
4-65A embodies the inherent characteristics of low grid drive,
low feed-thru capacitance, and general stability of operation.

Type 4-65A’s versatility of operation is demonstrated in the
adjacent data showing typical operation at 400, 1000, and 2000
volts. Additional data on the 4-65A are now available, write
direct.

EITEL-McCULLOUGH, Inc.
1771 San Mateo Ave., San Bruno, California

. Follow the Leaders to et ‘i The Power of R-F .
TuBES

EXPORT AGENTS: FRAZAR AND HANSEN, 301 CLAY STREET
SAN FRANCISCO II, CALIFORNIA U.S.A
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F-M and A-M BROADCAST
Transmitter Buildings

o —

The 5 kw a-m island location ot WOID, Miami,

Flocida, This

type oi installation provides

excellent fround conduetivity,

Home of KSIL

50 kw a-m transmitter at Salt
Lake City, Utah

Major Factors

the Building

To Be Considered in
and Choosing a

Laying Out
Building Site.

I~ prviLpixG A noME for a broadcast
transmitter, six factors should receive
major consideration: Preliminary plan-
ning, site selection, building layout,
technical accessories, building services
and the styvle of the building.

Site Selection!

One of the most important of thesc
problems is site sclection. There i3
a simple, vet effective formula which
can be used for site selection: sig-
nal strength and coverage versus cost
of land. construction and operation.

Adequate coverage is the first neces-
sity for the success of anv broadcast
station.

Factors in Site Selection

Zoning restrictions : Your municipal
or county government should be vis-
ited to learn what building restrictions,
if any, apply to the site.

Roadways: Will vou need additional

roadways? How much will they
cost?

IVater: Is fresh water available?
Must vou sink a well to unknown

depth in search of water, with possible
very high costs?

Setiage: What provision must De
made for sewage disposal?

Poswer: Will primary power be easy
or difficult to bring in? What about
an alternate source of primary power?

Program circuits: What is neces-
sary to bring in program circuits?

Drainage: Unless vour building is
specifically adapted to a marshy site,

From a surcey and study of broadcast
transmitter building design and construc-
tion by the “Western Electric Oscillator.”
Collaborating in the program were Roval
1", Howurd, NAB dircctor of engineer-
ing: 4. B. Chamberlain, CBS chief engi-
neer: J. [, Middicbraoks, ABC chicf
facilitics cngiiecr. and J. R. Poppele.
vice  president  and  chief engincer  of
HOR.
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does the fand drain properly with the
heaviest precipitation to be expected?

Soil and foundation conditions: Are
there any unusual conditions that will
mauke construction difficult and costly ?
Will soil give the ground screen rea-
sonable efficiency ?

Transmission linc: Are there any
problems in the proposed transmission
line run, such as steep grades or soft
ground?

Totwers: Is there a convenient loca-
tion for the erection of your antenna
towers?  The Civil Aeronautics Au-
thority must be checked for any re-
strictions on antenna height at the site
heing considered.

Accessibility: Will the site have un-
usual construction and operation costs
because of inaccessibility?

Amount of Land Needed

F-M stations will fit on a small tract
of land because thev do not require
acreage for an antenna ground sys-
tem. Little more than the building
plot, with parking area and appropri-
ate  landscaping, will accommodate
the majority of f-m stations, provided
the antenna tower can be erected on or
near the building. lowever, it must
be remembered that it is desirable to
exercise control over property in the
immediate vicinity of the tower to
avoid the possibility of future ¢rection
of a tall structure which might ad-
versely affect the propagat:on of
vour f-m signal.

A-M stations must have land for
the antenna grounding area: one to
five acres for non-directional antennas.
forty or fifty acres for directional ar-
rays involving two or more towers.
The tract of ground should be large
enough for an array cven though your
single radiator may require only a part
of the total.

Marshy and Over-Water Sites

Marshy or over-water sites give in-
creased radiation efficiency for a-m



www.americanradiohistory.com
www.americanradiohistory.com

Mid-City Buildings As Transmitter Sites

€ e O

tall city buildings must be weighed
against severa s

Are there any zoning restrictions or
building ordinances against installa
C e

Will the building support the an-

tenna? \Vill the transmitter overload
o itien? A
preliminary studv by competent engi

hece nainte is 000/ 1

msurance
Struc-
scrap

against unforeseen expense.
tural alterations on modern sk
ers can be very expensive.
Can you get the transmission line
to the roof without interierence with
other tenants? A top-floor installa
tion makes this easy but is not always

availab

Is the power cabling to the trans
mitter floor large enough? Wil
there be large variations in the power
consumed by other tenants, causing
irregular supply vcltage? A separate
building is another expensive item.

\What about building services such

heat and elevator service during
your after-midnight operation?

Transmitters on Mountain Tops
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PO RGCH
Fioor layout for 250 watt a-m (A4) and 3 kw f-m (B) transmitter at KGBS, Harlingen
W. O. Porter is chief engineer at this station.

Texas

MECHANICAL
M
8112

STORAGE
— AND
5Tt CONTROL WORK SHOP

10a1a ROOM J exze
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NEWS ROOM
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GENERAL OFFICE
24133 STUDIO A

3225
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Layout for 1 kw a-m (A4) and 1 kw f-m (C) svstem. In B of this lavout we have the rooms for
audio and test equipment. This is a setup used at KSJO, San Jose, Calif., where John G. Bauriedel
is entineering director and Larry King is chief endincer

The floor plan for the 5 kw a-m station of KTAR, Phoenix, Arizona. At 4 is the automatic voltage
regulator; B, power distribution cabineg; C, control unit: D, oscillator amplifier; E. power amphfier;
F, antenna control equipment; rectifier: H, high-voltage transformer; /, returdation coil: nlter
capacitor and K, water storage tank. Arthur C. Anderson is chief engineer of this station

= ot = ﬂ
i
CLOSET TRANSMITTER !
ROOK
—— iz L MIGH VOLTAGE EOUIE.
r CHAIN LINK FENCE: BLOWER
ROOM
o ] GARASE
woRKSHOP 20x20
INIS
°
z -
2
g
]
CONTROL RO oM
Xz

- emmcnc

HEATER

ROOM

sx9

Tu
o
|

WiSHROOM
5x9

VIEWING LOBBY

 + p———

L

ENTRY

COMMUNICATIONS FOR OCTOBER 1947 o 27

WwWWwWwW americanradiohistorv com



www.americanradiohistory.com
www.americanradiohistory.com

V-H-F AIRBORNE

Communications System

by S. A, MEACHAM

Wilcox Electric Company, Inc.

Berwrex 1923 axn 1930, the airline
industry began. on a reasonably large
seale, to equip their planes with radio
cquipment,  This was, of course, u
natural turm of events since it was, and
i~. the only known way location of
aireraft in flight can be determined.
At first these installations consisted of
10- to  25-watt  transmitters, with
higher power equipment on the ground
FFor a long time e-w was used since 1t
stmplitied the transmitter construction
and allowed longer distance transnis-
sion for a given power output.  As the
complexity and speed of aircraft in-
creased it hecame apparent that each
individual operation periormed by the
pilot must be simplitied as much as was
practicable,  Obviously voice modula-
tion wius the next step and was accom-

The transmitter.
control on the {front panel.

22 e

Setup for 118 to 132-mc Band Includes Transmitter, Re-
ceiver, Power Supply, Equipment Mount and Frequency-

Selector Switching Unit.

Transmitter Uses One

Oscillator and Three Multiplier Stages to Drive 829B

Final Amplifier to 50-Watts Output.

Provided by
Both

Coverage

ment in

Receiver

Seventy-Channel

Crystal-Switching  Arrange-

and Transmitter.

plished over a rather short develop-
ment period.

At this point of development all the
basic fundamentals of an aircrait com-
munications svstem had beea incor-
porated in its design.  The state of the
art limited the refinements possible
and the original units, by present-day

Note the switching arrangement for erystal

COMMUNICATIONS FOR OCTOBER 1947
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standards, would be considered very
crude. To repeat, however, all the
basic fundamentals of an aircraft com-
munications svstem had been incor-
porated.

All frequencies were within the 2-
to 20-mc range. Evolution took the
single frequency, large size and heavy

The receiver,
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a new

CONTACT ASSEMBLY

y %5. schl"i" cc’_v €

with the GUARDIAN Series 200

STANDARD CONTACT ASSEMBLY
AND COIL ASSEMBLY

ADIO

9 For low valtage
contral of high voltage transmission.
Guardian Series K-100 Relay will fol-
fow key or bug ot highest WPM rate
attainable. High speed response, strong
magnet and return spring give clean
make and break, produce best CW
note. Coils: 5 to 16 v., AC.; coils for
other voltages on specifications.

. —— = — =T

In radio 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 heoted. Laminated field piece
and armature. Mounted in dust-proof
metal box.

— A low loss
AlSiMag insuloted 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.

%%%
:

< ~

GURARDIAN

1610-L W. WALNUT STREET

UARDIAN

www americanradiohistorv com

,éwedemz‘d Y

SMALL SIZE:
15" long x 12" high x 1”7 wide
CONTACT ASSEMBLY
double pole—double throw

Dotted line shows comparative size

2% long x 13" high x 1”7 wide
CONTACT ASSEMBLY
double pole—double throw

For break-in
operation on amoteur transmitters. The
Guardian B-100 Reloy has lominated
field piece ond armature. Fine Y%”
silver DPDT contacts, capacity to 1500
watts, 60 c¢., non-inductive A.C., and
in A.C. primary circuit of any inductive
power supply delivering vp to 1 KW,
inclusively.

——— e —— — . WD S MR T e — e M G e e e

Provides accu-
rate, fixed overload protection against
current surges and continvous overloads.
Guardian’s L-250 Relay reploces ex-
pensive, time-wasting fuses. Attracts
armature on 250 mils. Max. drop
across ¢oil—10 v. Guardian's L-500
Relay attracts armature ot 500 mils.
Max. drop across coil—5 volts. ideal
for expenmenlers on new circuits. -

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 coil assembly.
Your jobber ies a pl line of G di radio relays.

BELECTRIGC

CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY
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units to smaller sizes. higher power,
multiple frequencies and much more
efficient operation. Initially tronsmit-
ters, receivers and sometimes even the
power supplies were large separate
units. As the state of the art improved
and the industry demanded these were
condensed into a single compact cab-
inet housing a complete two-way com-
munications  system  which required
only primary voltage input. control
wire, and an ontenna  externally
located.

These communications equipment de-
velopments were very rapid amd an
integral part of the extremely fast air-
line-industry  enlargement program.
The airline communicatien engineers
began to realize, as early as 1938 and
1939. that they were rapidly reaching
the saturation point in the number of
messages that could be transmitted
over the comparatively limited number
of frequencies available.

Ground Stations

To insure reliable commuaications
high-power transmitters had been in-
stalled in ground stations. The relia-
bility was obtained, but an undesirable
result also was realized. If a ground
station in New York sent a message to
an aircraft only 75 or 100 miles west
of New York. the frequency was then
saturated as far west as Chicago or
Kansas City. Any message in Kansas
City, Chicago or stations east would
have to wait until New York was
through. The obvious answer would
be to find a method of retaining the
desired reliability and still allow many
stations to communicate with ships in
their vicinity on the same frequency
and without interference.

No solution was found in the me-
dium high frequency portion of the
spectrum. Some experimental work
was done in the v-h-f range above
100 mc and the results secmed to be
more than satisfactory. Much experi-
mental work was carried on by the air-
lines, government agencies and manu-
facturers. Just as the initial test work
began the war broke out and forced
the airlines to do their job with the
available factlities. Ilarly in the war,
tlie military services drew not only on
the wealth of knowledge gained irom
their own v-h-f experimental werk, but
on that recorded Ly the various aero-
nautical groups.

Operational tests. initiated m 1940
and 1941, but never completed, were
made possible under more complex
conditions and on a considerably larger
~cale by the military services through-
out the war. Almost all the Lroblems

Schematic of the receiver.
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encountered by the airlines were
solved by usc of v-h-f, with one addi-
tional advantage. Atmospheric and
other types of undesirable noise was
almost completely eliminated, allowing
reliable communications during periods
that had previously almost completely
prevented communications

At the end of the war, in 1945, the
airline communications engineers re-
sunred their active pursuit of the in-
stallation of v-h-f systems. Two ob-
stacles were directlv in their path.
The first was definite frequency allo-
cation. FCC solved this quite quickly
The second problem was equipment
that would meet all the requirements
shown necessary by wartime and civil
aircraft operational tests.

In the final frequency allocations
aeronautical services were grouped in
the 108- to 132-mc range, with naviga-
tional aids and instrument landing sys
tems occupying the lower end this
band, from 108 mc to 118 mc. The
various communications requirements
veceived the balance of the allocation
irom 118 to 132

We undertook the elimination ot the
second obstacle and developed a two
\ v-h commumcations

vstem

)\ ll_\’ 0b|n-‘v cre considered
Standa msideration f gener
nature v irst  sp ed S

onau n Ns system

www americanradiohistorvy com

Schematic of the v.h.f transmitter. Crystal
switching unit similar to th_n( shown on the re-
ceiver diagram is wused in this transmitter,

always approach and sometimes actu-
allv are emergency facilities, reliability
is of prime importance. Components
were all selected with two major pre-
requisites ; they must be of high qual-
ity by reputation and experience, and
they must be operated below their max-
imum operating level as recommended
by the manuiacturer. Accessibility of
components was another 1unportant
factor to be considered. We applied a
general rule of thumb principle which
allows ten minutes to remove any cont-
ponent and insists that no component
shall cover a second requiring removal
of the first component to gain access to
the second.

There are five items in our v-h-f
airborne communications system
transmitter, receiver, power supply,
equipment mount, and frequency selec-
tor switch.

Transmitter

The transmitter’ is self-contained
except for its power supply, and is
housed in a cabinet which complies
with joint Army-Navy Specification

Jan-C-172. Standard circuits are em-
ploved throughout the equipment.

Various crystal-saver circuits were
tried experimentally and in each case
discarded since they required more
tubes than a straight-forward oscil-
lator. Since a mechanical switching
unit would be required under any cir-
cumstances it was decided to slightly
increase its complexity and thereby re-
duce the number of tubes necessary.

In the finished equipment one oscil-
lator stage and three multiplier stages
are used to drive an 829B final ampli
fier to 50 watts output over the range
of 118 to 132 mc. Two push-pull
stages are in the audio system. \When
using any of the standard carbon mi
crophones, adequate output pcwer is
realized to fully modulate a 30-watt
carrier.

Frequency changing is accomplished
by means of a separate unit. This
unit is so mounted that it becomes an
integral part of the transmitter but is
easily dismounted for maintenance and
inspection.  After an extensive survey
to determine how many frequencies
should be available within tlis unit it
ras found that seventy channe's would
be ample to satisfy all current needs
and allow room for predicted expa
sion that would occur within the next
five or six years. A crystal is used for
e fre ney. T n ti
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NEWS

WIRELESS OPERATORS ASSOCIATION

VETERAN

COMIGLE. Prevident RCA BUILD keieller Flazs, Mew Tork, M. Y. - CLARK Eﬂ:rlfll':.'

VWOA wLire mumBer E. AL Nicholas
president of Farnsworth Television
and Radio Corp., offered quite an ef-
fective analvsis of the future of tele-
vision recently during a new tv-model
dealer-distributor meeting at the Hotel
Astor in N. Y. City. He said:

“I have been in this television busi-
ficss a long time. [ have been a tele-
vision Dbooster practically as long as
there has heen all-clectronic television
—a matter of some twenty vears. For
a considerable part of that time T have
been one of the individuals seeing it
just around the corner. Until this
vear, I must confess that my enthusi-
asm has been what we might call pre-
mature.  But this much is certain: i
had rather be secing commercial tele-
vision just around the corner and do-
ing something to get it there than con-
tinnally be saving it is impossible and
doing nothing about it.  Television has
turned that corner.”

Conmienting on the advantages of
moderately-priced zets. EAN stated
that to the television broadcaster the
lower-priced set was important because
it means more circulation, widening
distribution of receivers in mcre and
more homes and public places.

"The economic progress of the
broadeaster depends in large part upon
this circulation.” he =aid.  “Broad-
caster progress means more and better
programs, and this in turn, of course,
stimulates still wider public interest in
televizion—and television receivers,

“Ohviously televizion is not o vicions
circle as some would have us believe.
As a matter of fact. it is just the op-
posite. It is a chain reaction of prog-
ress, with each part of the industry
complementing each other toward an
assured and rapid expansion into a
great new national service,

“Telecasters in New York, Philadel-
phia. and other parts of the country,
nave shown real courage and confi-
dence. So, too, have the farsighted
companies sponsoring commercial pro-
grams. They have moved ahead in the
telecasting of programs, with true
pioncer spirit, and with the firm belief
that the public demand for receivers

26 o

VWOA life member
E. A. Nicholas, presi-
dent of Farnsworth
Television and Radio
Corp., and VWOA life
member J. R, Poppele.
vice president and
chief engineer of WOR
and president of TRA.
at a recent meeting in
the Hotel Astor in
New York., during
which the new Farns-
worth
ceivers  were

duced.

television re-
intro-

would be met as rapidly asz manufac-
turers could efficiently do so. And
they are nrof going to be disappointed.

“We who have pioneered in the pro-
duction of equipment have faced our
problems of heavy costs and invest-
ments, too. But we have shared their
faith. and the historic results are now
clearly in evidence. The accelerating
advance brought aktout by the faith of
the true television pioneers is shown
in these facts:

“There are now 80 regular sponsors
of television programs. This is an in-
crease of 70% over the number in only
March of this year. And the list is
mounting daily.

“Eleven commercial stations are on
the air, and a number of others are
within a few months of going on the
air.

“Construction permits for 36 sta-
tions have been granted by the FCC.”

EAN reported that there’ll soon be
around 100.000 sets in operation.

“Assuming. conservatively, that five
persons view programs over each home
receiver, and this does not include the
large audiences in public places,” he
said, “it is obvious that the viewing
audience will total at least a million

COMMUNICATIONS FOR OCTOBER 1947
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persons by the end of tus vear. With
that viewing audience of one million.
television will have gone a long wav
toward attaining its economic maturity,

*All this, in effeci, is a mere start.
To all practical intents, the curtain is
just now being raised on the commer-
cial debut of the television industry.

“Technically. television ha~ truly
and fully arrived. Eccnomically and
artistically, the age of television is
firmly under way. With good home
receivers at prices willions can afford
now beginning to reaclk the public in
quantitv. the final impetus needed to
assure television's economic success
has Heen given. This is the final and
indisputable answer to critics who have
said it could not be done.

“Felevision is on the right path. It
needs no artificial schemes to make it
click. Tt needs no subsidies that arc
now a part of the tradition of broad-
casting as established by radio. It
needs only to continue to grow as it
is growing. It needs only more re-
ceivers in more homes and more tele-
casters in more cities, and that is ex-
actly what it is getting.

“No other new or potential industry

(Continued on page 43)
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LOW COST—NOISE FREE
2-WAY RADIOTELEPHONE FOR URBAN AREAS |

NEW ROOFTOP ANTENNA [P

NEW COMPACT CONTROL HEAD

COMPLETE

plus tax

The DISPATCHER-Another FIRST for Aoforofa P. S. .. “Precision” Selectivity
The Motorola DISPATCHER isa compact, single- Now your cot-nversalic.ms can be OCUPEES;L g N THE SPACE OF
unit mohile radiotelephone transmiuer and re- conducted  without interference THE CONVENTIONAL HIGH POWERED UNIT

from other radiotelephones, ig-
nition noise, sparking trolley con-
tacts or any other electrical noises
radiated in urban areos. P.S. does
it—"PRECISION" SELECTIVITY —

the sensational Motorola develop-

ceiver specifically designed for use in noisy urban

areas. Easy to install and maintain, with excep-

tionally low battery drain and highest sensitivity,
the Motorola DISPATCHER is the FIRST radio-
iclephone unit especially and effectively designed

M 1 > v .
for urban communications. The DISPATCHER ment that gives you the absolute
comes to you as a tried and proved communica- maximum of protection agoainst
tions tool—after two years of design and field off-channel interference of ol
erformance testing. 1t's a Motorola masterpicce! types. e ;
pertorm 108 Hbhll pt e DRAWER-TYPE CHASSIS PERMITS

EASY
ACCESS.TO INTERIOR OF THE DISPATCHER

Molorefa FM : i
HANDIE-TALKIE 1S HERE!

Now you can have instonf, censton!
communicotions wherever a man can
go. Smaller than a brief case, casily
carried in the hand, the Motorola FM
HANDIE TALKIE is the sagerly owaited
answer 1o hundreds of communicalions
problems, Send for descriptive booklet.

‘m--‘h}‘

GET THE COMPLETE STORY
WRITE for illustrared, \
descriptive brochure \

greing you all the many
Seatures and specifica-
tianisof the new Motorola \
DISPATCHER —
WRITE TODAY.

COMMUNICATIONS AND ELECTRONICS DIVISION —
CHICAGO 51, ILLINOIS + IN CANADA: ROGERS MAJESTIC LTD, TORONTO—-MONTREAL
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Figure 1

Rectangular aluminum waveguide tubes, 1”7 x
% 05",

¢ X

neat

Figure 2

Aluminum waveguides brazed with Alcea brazing
rod (#716) and flux (#33). Note the clean and

fillets which can be obtained with this
method of brazing.

ALUMINUM WAVEGUIDES

For Lightweight Communications Equipment

I'HE PUSTWAR VFRLQUENCY  ALLOCA-
TioNs of the FCC, allocating all fre-
quencies up to 30,000 megacycles and
bevond, authorize extensive or unlim-
ited use for practically all forms of
radio communications such as govern-
mental, commercial or private fixed
and mobile applications. The most in-
teresting are the mobile and relay
services whose expansion and poten-
tialities depend on the utilization of
additional spectrum only existent in
the niicrowave region.

The use of microwaves immediately
involves new concepts. These con-
cepts are necessitated by the following
circumstances:

(7) — Inductive reactance rises to
infinite values as the irequency is in-
creased to reach the microwave spec-
trum.

(b) — Capacitive reactance declines
to infinitesimal values as the frequency
is increased to reach the microwave
spectruni.

(¢}—Physical dimensions decline to
the point that small spacings or sepa-
rations between conductors or con-
ducting suriaces become appreciable.
with respect to the wavelength, to be-
have like free space for microwave
energy.

The most marked of these new con-
cepts is the utilization of wavegnides
for the transmission of radio energy.
With minor modifications, waveguides
may also be used for the control, meas-
urement.  transtormation,  isolation.
coupling. tuning and propagation of
microwiave  energy. This becomes

Lightweight Waveguides
and  Personal

Techniques in

Applications
Bending,

Mobile

New

For Aeronautical,
Employ

Brazing and Plating.

by ROBERT SHERMAN

Project Engineer
De Mornay-Budd, Inc.

physically as well as electrically feas-
ible when the frequencies exceed 2,000
megacycles or the wavelengths are
shorter than 15 centimeters.

A waveguide is the equivalent of a
coaxial cable with the central conduc-
tor and supporting internal insulation
spacing removed so that only a hol-
low pipe remains. In practice, wave-
gitides are hollow pipes, normally rec-
tangular or cvlindrical. They are fab-
ricated out of material having surfaces
(cither natural or plated) with good
electrical conductivity.

These waveguides become increas-
ingly necessary and finally indispens-
able for the transmission and propaga-
tion of r-f energy as the wavelength
dimension i~ reduced to inches or even
a fraction of an inch. This is particu-
larly true when the lateral distance
from the central conductor to the inner

28 & COMMUNICATIONS FOR OCTCBER 1947

sheath of a coaxial cable approaches a
dimension appreciable with respect to
a quarter wavelength. At that limit, a
coaxial cable becomes either impos-
sible or unpredictable in actual prac-
tice. The energy then tries in whole
or in part to follow lateral or semi-
lateral paths, as if the central con-
ductor were the earth and the con-
ducting inner sheath wall of the coax-
ial cable were an ionspheric reflecting
laver.

A waveguide on microwaves is an
artificial and correctly dimensioned
substitute for the earth and the iono-
sphere. It can be a conveniently small
diameter pipe because it is being used
with an extremely short wavelength.
The two opposite wider wall dimen-
sions (called e dimension) simulate
the ionosphere and the earth. Micro-
wave energy  travels longitudinally
down the waveguide by reflections be-
tween those two walls exactly like
lower irequency (sky wave) energy
travels between the carth and the Ken-
nelly-Heaviside layer. The two nar-
rower wall dimensions (called b di
mension) need only be there to posi-

(Continieed on page 30)
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A Once-in-a-Litetime
+ Opportunity to Buy

TRANSMITTING AND SPECIAL PURPOSE

TUBES

AT PRICES THAT SEEM UNBELIEVABLE!

Check this list of Transmitting and Special ORIGINAL FACTORY PACKAGES AS
Purpose Tubes! Then check our prices! PURCHASED BY THE U.S. GOVERN-
Never before — and perhaps NEVER MENT. Manufactured by WESTING-
AGAIN — will you have such an oppor- HOUSE, WESTERN ELECTRIC,
tunity to get exactly what you need at such GENERAL ELECTRIC, R.C.A., EIMAC,
prices. Every tube BRAND NEW — IN H. & K., others equally reliable. We repeat

ALL BRAND NEW (JAN) IN ORIGINAL UNBROKEN FACTORY PACKAGES
AS PURCHASED BY U.S. GOVERNMENT!

IB24 ... .. ....... $ 2.95ea. |V.T.I58A . ... ...... $ 490 ea
2AP) .o $ 1.95ea. | 128A .. ... ... ..... $29.95 ea
2C22 .o $ 79ea. | 250R . . ... ... ... .. $ 4.95ea
2J22 $1595€a. |371A .. ... .. .. .. .. $ 1.47 ea
232 ... $1595ea. [388A .. ... ....... .. $ 4.95ea
2J38 ... $1595ea. |417A .. ... ... ..... $ 9.80ea
2J48 ... $1595ea. [446A ... .. ... ...... $ .74 ea
3CPI ..o $ 1.95ea. | WL530 ... ......... $39.50 ea
4J26 ... $15.95 ea.
SAPL ... $ 295ea. [ WLB31 ............ $29.95 ea.
5D21 ..o $ 9.95 ea. [ Type Kenotron Vacuum Rectifier.
5JP2 ... $ 3.95ea. | Air Cooled. Inverse Peak Volts,
5J23 ...l $15.95 ea. | 50,000. Peak Amps, .75.
5J29 ... ..l $15.95 ea.
6J6 ............... $ A9ealgosA L. $ 1.85ca
24G . o $ .69 ea. JI3A ... . . . $ 3.85ea.
Type H.F. Triode: Max. power out- J14AY ... $ 9.80 ea.
put 90VW. Max. operating freq. 300 I R L L LT $ 3.95 ea.
M.C. A rare bargain. 723A-B ............ $ 2.95 ea.
724A-B ............ $ 1.95 ea.
V.T.25A (10spec.) ... $ .69ea. |725A ... . ... ... ... $12.50 ea.
V.T.52 (45spec.) ....$ .69ea. [726A ... ... ....... $ 4.75 ea.

803 ... ... . ... ... $ 4.90ea
804 ... . ...... ... $ 3.75 ea
832A ... ........... $ 1.47 ea.

Type Push-Pull R.F. Beam Power
Amplifier. Max. Power Qutput 26W.

B4l ... $ .69 ea.
WL869B ........... $29.95 en.

Mercury Vapor Rectifier. Inverse

Peak Volts, 20,000. Peak Amps, 0.

954 ... ... ... $ .49 ea.
1616 .............. $ 1.47 ea.
1625 . ............. $ .49 ea.
1626 .............. $ .49 ea.
i1641/RK60 . ..... ... $ .85ea.
2051 ... oL $ .49 ea.
7193 .. ... $ .39 ea.
8011 .............. $ .98ea
8025 .............. $ 2.95ea

° HOW TO ORDER

While we have a large stock of every num- rated firms. Min. order accepted, $3.00.
ber listed, all tubes are offered subject to Many other types are in stock. If what
prior sale. Remit with order, or send 209 you need is not listed, write us concerning
if to be shipped C.O.D. Open account to  your requirements.

Dept. K103;
l"c 4305 No. Lincoln Ave.,
® Chicago 18, M.

Our 27th Year

Reference, Dun & Bradstreet or American National Bank, Chicago.
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Nos. 10035 and 10039
Multi-Scale Dials

A pait of truly “Designed for Applicatien’
conirols. Large panel style dial has 12 1o 1
ratio; sixe, 812” x 6%2”. Smoll No. 10039 has
8 to 1 -afia; size, 4" x 3%4”’. Both are of com-
pact mtechanical design, easy to mount and
have totally self-contained mechanism, thus
eliminaling back of ponel inferference. Pro-
viston for mounting and marking ouxiliery
controls, such as switchas, poteatiometers, efc.,
provided on the No. 10035. Standard finish,
either size, flat black art metal.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

Waveguides
(Continned from page 28)

tion the a dimension surfaces and uni-
formly as well as correctly, support it
in place. The b dimension walls are
attached to the ¢ dimension walls at
points of zero electric field. The
micthod of introducing the energy into
a waveguide together with the shape
and dimension of the waveguide, in
addition to the operating frequency or
wavelength, are very important in de-
termining the distribution of the elec-
tric and magnetic fields which will
exist when microwave cnergy is pres-
cnt in the waveguide,

The material used most conmmonly

today for waveguides is cold drawn
rectangular brass tubing. A red brass
alloy of approximately 909% copper
and 10% zinc is preferred for reasons
of strength and corrosion resistance,
It has been found suitable to u-e brass
because of its good maclinability, ease
of fabrication, mechanical strength and
ease of electro-plating.
It now appears that an urgent need
exists for lightweight communication
equipment for aeronautical, mobile and
personalized applications, Qur thoughts
immediately turn to aluminum. mag-
nesium and plastics as the possible
materials. This is so because of the
obvious difference in weight as well
as an eventual reduction in cost. The
foregoing materials have been consid-
ered and the following conclusions
have been reached.

Aluminum tubing has been suggested
for use as waveguides because its
weight is less than %3 that of the cor-
responding brass tubing. Pure alu-
minum weighs only 098 pound per

Figure 3
Adjustable plating rack which makes use of a
center anode of stainless steel and can be used
to obtain satisfactory interior plating of straight
waveguide sections.

il
INSULATING
BLOCK

wwWw americanradiohietory com

i 1

TV and FM

On the Same Antenna

Cover all frequencies between 44
and 216 mc. with ONE low-cost, light-
weight Antenna! Gives excellent re-
sponse for all television and FM
bands. Requires 15% less space
than any other conventional dipele.

Ask your radio jobber for Premax
Antenna FMT-254.

H"Erﬂﬁ'x F:*Do‘rucgﬁ

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

cubic inch, has a specific gravity of
2.71 as compared with 8.8 for copper,
and its electrical resistivity at 20° C
equals 2.688 microhms per cubic centi-
meter. It has a high clectrical con-
ductivity. This property iz lowered
by the addition of other metals. Prac-
tically pure aluminum (25) has a vol-
ume conductivity in excess of 64% of
the international annealed copper
standard, but because of itz law spe-
cific gravity, the mass conductivity is
even higher; 2S was found to be the
grade aluminum best suited to wave-
guide use because of its electrical con-
ductivity, machinability, bendability,
brazing characteristics and case of
plating.

Machining

Satisfactory results in machining
aluminum and its alloys may be ob-
tained by using tools ordinarily used
for steel. provided they are sharp and
in good condition. Aluminum and
most of its allovs have familiar ma-
chining characteristics.

Bending

2S aluminum rectangular tubing
1”7 x 15” x .05 can be satisfactorily

COMMUNICATIONS FOR OCTOBER 1947


www.americanradiohistory.com
www.americanradiohistory.com

bent at }4” radius using the wandrel
method of bending.  Good bends can
he obtained on both the flat side and
edge of the tube; Figure 1o Thix
method  consists of inserting  flexibie
steel strips inside the tube hefore hend-
ing.

Brazing

Brazing i~ considered  the  best
method of joining aluminun because
of the neat joints obtained vl mini-
mum  Onishing requirements.  Again,
parts which are too thin to be welded
may  he satistuctorily brazed.  The
brazing method hest suited to wiave-
euide use is the toreh wethod.  In this
method the heat is applied locally 1o
the joint with a welding torch.  Oxy-
hydrogen, oxyacetylene, or oxynatural
gax fames can be used. Ttois advis-
able to use one of the first two gases
as they produce smoother and eleaner
joints and are faster than the thivd gas,
The thickness of the parts determine the
choice of torch tip. This can easily be
determined by trial. It has been found
that best results can be obtained with
a reducing e, In oour work' we
have osed an oxvacetyvtene flame and
a Noodtorelh tip. For best results, the
ahmuinum parts to be brazed must he
absolutely clean, free of all dirt, grit,
grease, oil film, ete. The brazing fller
atloy must have a sufficiently low melt-
ing temperature to provide a practic-
able range at which brazing can he
done.  Specifically  recommended  is
Alcoa No. 710 brazing rod, " thick.
The brazing flux used is of great im-
portance. It is used as a guide to pro-
duce a How of Hller metal.  Recom-
mended is Alcoa brazing flux No. 33,
a low melting point Hux (1,100° I or
below), It is the most active chemi-
cally and produces maximum flow of
filler metal.  Figure 2 shows the many
clean and neat fllets which can be ob-
tained by following the proper hrazing
procedure.

Plating

The electrical properties of a wave-
guide may be considerably improved
by the type of finish applied. It has
been found, at microwave frequencies,
that if one metal i< plated on another
to a depth of 1L00O of an inch, all of
the current will flow in the plated sur-
face. It then follows that the guide

(Continucd on puge 34)

" Data appears in booklet prepared for Signal
Corps.

MODEL P-52HF

RU SONIC

FOR

BROADCAST MONITORING

Ifustrated on the right is the complete
fulfillment of the broadcasters require-
ments for adequate monitoring of the
extended range FM signal. Features of
the P-52HF Tru-Sonic separate 2-way
speaker system include low 800 cycle
crossover to relieve the low frequency
driver cone of high frequencies—6 cubic
foot phase-inverted reflex cabinet for
adequate bass support—120°x 40°
high frequency dispersing horns—over
6 pounds of Alnico 5 magnet for high
flux density in the gaps—efficiency over
50%—high frequency attenuation con-
trol to balance room acoustics—least
inter-modulation, and fewest transients
of any comparable speaker.

Shown in the Model 52U utility cabi-
net. Available also in exquisite furni-
ture of period design in either bleached
blond or mahogany, with components
totally enclosed.

Model P-52HF with 2x6 horn, as shown,
$345.00 list. With 2x5 horn, $332.50
list. With 2x4 horn, $320.00 list.

P-52A Coaxial 2-Way System
For Home Reception

The Model P-52A Cooxial 2-way speaker system
embodies the same fine engineering and con-
struction exemplified in the P-52HF Separale
2-way system shawn above, plus the added fea-
ture of space saving design. 1200 cycle cross-
over — 80°x 40° dispersion through 8 cellulor
horns—heavy, 6 pound Alrico 5 mognet for high-
flux demsity—16 ohm, 20 watt input—15" cone
diometer. Price $205.00 list.

Normal trade discounts prevail. Write for 16 page
bulletin describing Tru-Sonic speaker systems.

STEPHENS

MANUFACTURI

10416 National Blvd.

Speaker Systems for

G COMPANY

Los Angeles 34, Calif.

Theatre and Home
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The Industry Offers

RCA DUO-CONE MONITOR SPEAKER

A 2-watt duo-vone monitor loudspealer, type
LC 1A, has heen developed by Dr. H, I, Olson
o the RCA Laboratorics. Its range is said to
be 30 cycles to 15.000 cycles.

Speaker consists of a 157 p-m type mechan-
ism.  Cones are of the direct radiator type and
consist of high and low irequency unit's mounted
together coaxwlly und sharing the same axis
and cone penphery angle.

High-frequercy nnit i a 2 cone with an
altmrinuim  wire-wound voice coil.

lLow-irequency cone employs a 13 diaphragm
with a high-mass voice coil to produce low-
distortion factor. a wide angle (120° at 15,000
cycles), and a low fundamental resonant fre-
quency, which is <aid to be approximately 35
cycles.  Above thir frequency the rcluctance.
due to the mechanical compliance of the cone
suspension s¥stem. does not appreciably retard
the movement of the cone.

The speaker cabinet has an open bass reflex
port. Ior a low-frequency response. the port
may be closed by a manual control.

Ha~ control pancl with volume control. com-
pensator and channel selector. Channel selector
switch may be employed to connect the speaker
1o any one of 10 high-level audio busses. When
this method of bridging i< desired, a 15-0ohm
power attenuator can be uced and mounted on
the control panel.

G.E. TV PROGRAM CONSOLE

A desk-like television program console. TC-6-A,
has been developed by the transmitter division
of the G. E. electronics department,

Console, divided into three sections for the
program director. video operator and audio
operator, i:z dcsigned for use in the control
room where, with the aid of a camera control
desk, any channel may be selected for the pro-
gram line.

Visual portion of unit provides switching.
mixing, fading of any of six channels; inter-
locking lever operation for lap- dissolves;
switches to Dbypass camera channels to line;
signal lights to indicate conditions in all chan-
nels: and film projector control-.

In the program audio sectlon of the console
are five mixer positions: two program bus<es
with master gain conlrol: amd vu meters; mon-
itor speaker control; cue amplifier (to talk-back
s¥stem) control; and studio-sheaker control.

Tube complement: Three 6.\C7x: one 6SN7:
one 6AGT; one 6116, and one ODI/\VR150.

32 o

©-R CAPACITANCE BRIDGE

A cabacitance bridge. type 716C, to meas-
ure capacitance and dl\swntlon at all frequen-
cie~ between 30 eveles and 300 ke, has been de-
veloped by the General Radio ompany, 273
Massachusetts Avenue. Cambridge 39, Mass,

Instrument’s uses include measurement of
dielectric con~tant and dissipanon factor of
dielectric materials as a function of irequency.
The frequency range covered is said to be suffi-
cient 10 show !hc effects of interiacial polanza-
rion at low a-i and of dipole dipolarization in
polymers, The effect of surface water films on
msulators can be measured. a= can the Boella
cffect in resistors.

Circuit is a conventional Schering bridge.
using a G-R precision capacitor as the stand-
ard capacitance. A newly demgned shielded
input transformer with polystyrene tape in.ula.
tion makes possible the extended upper fre-
quency limit of operation.

The direct-reading capacitance range i~ 100
mmid to t mid at 1,000 cycles and 100 to 1,100
mmid at other frcqucnmes Using the sub-
<titution method of measurement. the range i<
frem 01 to 1.000 mmid. Dissipation factor
range is from 0.00002 to 0.56.

_Aeeuracy is #0.29 for capacitance: 2,2.0% for
di-sipation factor.

RAYTHEON PORTABLE CONSOLETTE

A portable consglette, type RPC-40. with four
input channels, ior microphone or ‘urntable.
which feed into four individual pre-amplifiers
and terminate in one mixer has been announced
by Raytheon Manufacturing Co.. Waltham 34,
Mass, Output stage can be switched into
cither of two output lines.

Selective headset monitoring of either output
line is obtained by switching. A terminal is
bridged across the output of the final stage for
connection of a monitor amplifier for loud:
speaker output. and a telephone handset may
be switched into either line for cues or other
commumcanon

Inpnt impedance: 600, 230, or 30 olims, by
changing transformer taps. Output impedance:
600 or 150 ohms. selected by a switch.

Output level, +25 vn maximum; bridge out-
put level, 30 db below output level. ¥requency
response. down 1.5 db at 30 and 15,000 cycles
1.000-cycle reference). llistortion. lrss than
% from 100 to 15.000 cycles: less than 1.5%
trom 30 to 100 cycles. Signal-to-nois¢ ratio.
better than 60 db with 80 db gain. 420 vu out.
vut. Overall gain. 95 db maximum.

(:l(:uluc complement. six 6J7». one 68N7, two
( (2bS

=i -
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SYLVANIA THERMISTOR BRIDGES

Two thermisior bridges, TBN-7SE and TBN-
63E. providing r-i power measurcment up to
two milliwarts at irequencies up to the shorter
microwave region. have been announced by the
electrenics  division, Sylvania  Electric Prod-
icts, Inc., 500 Fiith Avenue. New York 18, N. Y

Type TBXN7SE 1= for continuous duty at no
mal laboratory umbient temperatures where
measurement in 5. X and K microwuave bands
may» be made accurately with -uitable r-f
measuring heads. The bridge is in.lependent
of irequency, but should be u-ed with appro-
priate thermistor mount. Two milliwatt scale
sensitivity is essentially linear but a calibra-
tionn curve is required for each r-f head used.

Tube complement 1nch|(lea one 6X5GT/G, two
V'R-105 and one VR.130

Type TRN -6SE thermlqor bridge, which re-
qulrt.s external oven and theérmistor mount,
contains a Wheatstone bridge circuit with three
precision resistor arms and externally mounted
thermistor; a stabilized 2.000-cycle scurce for
the bridge; stable d-c source for »uhstitution
measyrcment of r-f power: and an amplifier.
It is independent of frequency and can be use
as a halanced or unbalanced bridge providing
aceurate full scale meter readings from 23
microwatts to 2 milliwatts,

Tube complement includes seven 12J3s, three
6Y6Gs, two 3U4Gs, three 125H7 and two
VR-90+

WORKSHOP ASSOCIATES ANTENNAS

High-gain directional antennas for each of the
three communication bands. 152-162 mc, 72-76
mc, and 320-40 mc, have been announced by
The Workshop Associates. Inc.. 66 Needham
Street. Newton Highlands 61, Mass.

Antennas are 6-clement arrays with two
driven elements. Two bays use reflector and
lirector principle, Half wave spacing between
the bays are fed in phase.

The galn is said to be 7.6 dh.
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AMPHENOL TUBE MOUNMT

g FIVE POPULAR
Bl  ASTATIC PICKUPS
| e distecs e i Are now Available

I I ' with the New

“((T CARTRIDGE

<

For Home

U ,T..?wf“_l._ v or Studio
ot AR v £ TONE ARM

i L S e e REPLACEMENTS
il i -honr wind. uigm

W, B\ WELATS The "QT"” Cartridge, now famous for its rare beauty of

Relays, types 275 and 276. usi - wetted tone reproduction and freedom from annoying needle
contact wrface m hermeticalhy U W‘H‘”\
have heen mumomnced hy Western Flectrie. : . .
development of Bell Telephone [.ahs, the switch scratch 1s, because of Popumr demand: belng Supphed
« il provide alnost instantaneeus hreak . . . . .
of cont with af AN v ool in the five Astatic Low Pressure Pickups illustrated above.
1 CApa The me provides ox

rgmelygdlongmconticiligfolisiniec, Sunges The specially designed needle with which the "QT" Car-
H " i3 m 5 p g

T tter The contimum replenish . . ] . . . r
cny of comaet surinccs 1revents deterioratior tridge is equipped is replaceable and is available with
of the ctal i itc]

X i ras- il ass envelo i 1 1 c 1 1
L . sapphire or precious metal playing tip.

MILLEN FREQUENCY Pickup Models QT-508, QT-510 and FP-QT, with standard

St L mounting centers, may be used for reproduction of 10”

e R O and 12" Records. Transcription Models QT-400 and HP-QT
ALY ¢ hy 1) anes : o
Millew acturing Compuny. Al Mass may be used for reproduction of all lateral transcriptions.
M tic

“‘ o Needle pressure with all models is but one ounce.

See your local

Radio Parts Jobber
or write direct
for Literature
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HIGH CAPACITY
TO SPACE RATIO
;:, . { Ea 5 ca ]

JOHNSON Pressurized Capacitors
are so carefully engineered that they
provide the dcsired «capacity and
voltage rating with minimum pressure
and cordenser height. Because of their
efficient electrical and mecchanical
design, they also provide the utmost
in stable operating conditions.

Available as ''standard’ are variable,
fixed and fixed-variable units — in a
wide variety of capacitanze and current
rating. In addition, JOHNSON can
build any pressure condenser to in-
dividual specifications.

FEATURES

®Llow Loss

o High KV A Rating

® Shielded From External Electro-
static Fields

@ Low Internal Distributed induc-
tance

® Complete Dependability

Write For  Hlustrated
JOHNSON Catalog and
Prices

JOHNSON

4Mma2m./

E. F. JOHNSON CO. WASECA, MINN.

Waveguides
(Continued from page 31)

losses will depend upon the <urface
metal used. Therefore, it has been

found advantageous in some cuses to
f

silverplate  aluminum  waveguides.
Silver has an exceprionally high con-

. . . . . |
ductivity which is also coupled with |

wood corrosive resistance.  The cor-
rosive resistunce can be even further
improved and the electrical properties
unchanged if the <ilver is flash plated
with rhodium or palladium.

Studies have heen made of methods
for electroplating aluminum for the
past 30 vears with many patents being
issued over this period. tlowever, sat-
isfactory plating of aluminum has only
occurred during the past five vears.

Aluminum must he properly treated
prior 1o plating. \We usze the Alumeon
process,” which consists of the follow
ing steps:

(1)—Clean  with enthone emulson

cleaner or vapor degreaser

(2)—Rinse in running cold water.

(3)—litch in hot alkali -olution.

4)—Rinse in running wate:

(3)—Scrateh brush.

(6)—Dip in strong nitric or nitric

hvdrofluoric acid solution.

(7)—Rinse i running wates

(8)—lmmerse in Alumon =olution.

(9)—Rinse in ruming water.

(10)—Copper plate.

It has heen found that when an alu-
minum waveguide s immersed in g
copper-plating solution. plating occurs
nmore rapidly on the outside of the
ride than on the interior surface.
This explains the fact that the interior
plating is not asx good as desired. The
effect of the prior treatment of the
aluminum has worn off before the in
terior plating takes place and thus
the lack of good plating quality on the
interior surface. This, plus the fact
that the nature of the plating rolution
is such that the throwing power 1s not
good enough to he recomwmended for
sections over 127 in length, made it
necessary for us to design an adjust
able plaring rack. Figure which
miakes use of a center anode of stin
less steel and can be used o obtain
satisfactory interior plating of straight
waveguide sections. When using this
rack. plating occurs simultaneouslv on
the inside and outside of rthe tube.
Thus the effect of the prior treatment
of the alummum is utilized on the n-
terior surface of the guide and the
throwing power of the plating ~olution
is not a limiting factor. A uniform

Euthone. Inc.. Neuw
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Complete RMA Range
1/2 = 1 =2 Watt

5%, 10%, 202 Tolerances
IN STOCK AT ALL TIMES

n
LEGRI- O COMPANY, Inc.

846-850 Amsterdam Avenue
New York 25, N. Y.

Ask For Our New Price List

Horp Dfastic

RADIODIALS

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

PLASTIC RADIO DIALS have endless possibiities
in dezign, size, shope ond color combination.  Attroc-
tive ord durable, our rodio diols, windows ond scales

are preferred by mony leoding Rodio menufocturers.

Not oniy for diols, but for numerous other elec-
tronic and electrical opplications, Lominated Plostics
ore preferable.

Consult with our ortists ond engineers regord-
ing opplications for your porticulo purpose. Or
send us your blue prints or somples for quotation.

THE HOPP PRESS, INC.
460 W. 34th STREET, NEW YORK 1, N. Y.

ESTABLISHID 18593
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adherent plte can be obtained.

It hus also becn found thar the elec-
tromagnetic waves of the wavelength
encountered in microwave work have
a depth of penetration very much
greater than the thickness of the oxide
coating inherent 10 unplated aluminum
or its allovs. 'I'be attenuation of alu-
minum waveguides will not bhe mate-
rially increazed as result of this
oxide coating.  Theretore, it mav be
desirable, in some cases, to use un
plated aluminum wavegnides.

Magnesunu as well as various plas-
tics are now under investiganon  as
possible wavegnide material. Briefly
our investigntion of these naterials
has indicated 1t

(D)—Magnesium ean be  siccess-
fully plited by a new process.

Oxyacervlene welding can e
used to join successfully mag
nesium of the same thickness.
However, when different thick-
nesses are to he joined (such
15 =7 mwd 137) the thin section
melts before the thick section
reaches itz welding  rempera
ture

(3)—Are welding which would nse
it mert gas in place of a flux
would ¢limmate corvosion due
to tlux

(#)Y—Various iuctors must be con
sidered betore selecting a plas:

tic waterial 1o be used for

waveguide fabrication, ninely,
strength. noisture absorption,
chemical resistance, electrical
requircients, thermal and are
resisting - properties,  dimen
sional stability, harvdness, plat
ing chavacteristics and cost.

(3)—DPlastics can he satisfactorily
plated by varions miethods.

(6)—Plastics can also be wctallized
(tubes larger than 17 " x
05”) by directly spraying
metal on plastic

(7)—Plastic material can be easily
torned inta rectanguliar wive
guide tubes.  The i-d ean be
held to o *=.003” and the wall
thickness to a *=.005”

Due 10 new developments wen
tioned, these lightweight iterials
will have a tremendons influence in the
design o1 new commumeation equip
ment: weight advantage s gZained at
no sacritice in electrical conductivity
eas¢ of labrication and resistance
to corrosion ar cost, which will be
lowered as these new materials come
mro popnlir use m the comnnuncations
field

“—* 1'}1--”,

-
Vhe

" .,.1 -l-l
b
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ONE OF THE MANY
MANUFACTURERS OF
RADIO APPARATUS

winding coils on

COSMALITE forms

The Cleveland Container Company recommends for
YOUR consideration these spirally laminated paper base,

Phenolic Tubes.

Wall thicknesses, diameters, punching and notching to

meet your individual needs.

WE RECOMMEND our #96 COSMALITE for coil forms
our SLF

in all standard broadcast receiving
COSMALITE for permeability tuners.

Spirally wound kraft and fish paper Coil Forms and

Condenser Tubes.
*x K %

Inquiries welcomed also on COSMALITE COIL FORMS

for Television Receivers.

L R 3

*Trade Mark Registered

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 ltems
-

*

*
PRODUCTION FLANIS also at Plymowih. wise, Dpdensturg & T, Chlcage. L, Detroit, Mich, Lameshurg N 1§
PLASTICS DIVISIONS at Plymowld, Wise, Ogdensburg K Y. « ABAASIYE DIVISIDN at Cleveland, Ohie
23, 1188 Broadway NY.C. also 641 Malz SL warltord Cona
IM CANADA — The Cleseland Contamer Camada Lid. Prescail Oatans.

SALES OFFICES — Re

F.W. SICKLES commn\g

OF CHICOPEE, MASS,
LEADING MANUFACTURERS COF

RADIO ELECTRICAL APPARATUS
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V-H-F Airborne

Continued from page 25)

cally sealed, crvstal unit developed
during the war lends itself to this use,
in a very desirable manner. Its dimen-
sions are approximately 47 x 127

?, and when packaged just mside a
metal drum with its contacts protrud-
ing it is unusually small and compact
the crystal drum is approximately 312”7
in diameter and 2%4” long. The drum

Subsonic and Ultrasonic - is moved in 5° steps by means of a
X-cut circular crystals up to 3" diameter and square crystals i geneva mechanisimi which is, in turn,
up to 2” on a side, in thicknesses from 2" to .005” with frequen. : driven by a motor (visible on the iront
cies from 60 kc. to 20,000 kc.. optically finished or silver. gold. panel of p. 22 view). The crystals are
or nickel-on-gold plated. mounted in the drum 1 such a manner
RH-51 RH-241 that eaclt successive position is slightly
: higher in frequency. The same drive

The wide range of Reeves: In still another field of crys- g s q.- & 3 o 1 .
% Hoifman crystal activities tal applications is the RH-241 motor also d”“s. a shaft w.nch ex-
b includes such crystal unis crystal unit designed for FM tends the length of the transmitter and
¢ as RH-5]1 a herme!icall.y transmitters and receivers. m moves the capacitors in cach of the

sealed. 1000 kc. erystal umnit This is a plated. 200-1000 ke.. -esonant circuit R t ei
designed for frequency meters and wire mounted. sealed unit which is also le. e llC.lll i 1 _185011:1.11 "o
secondary standards. The metal tuke suitable for use in frequency meters cuit change is synchronized with the
holder has a standard octal base. and filters. crystal position change and thus the
transmitter is kept in rune throughout

e A s ... : the band.
External connections are all made
R E E v E 5 - H F F M A N to the transmitter through an aircraft
tvpe connector located in the rear of
CORPORATI ON o ey LOCS the ,

| the chassis. This connector is s¢ wired
H sAlES OFFICE: 215 EAST 91 STREET, NEW YORK 28, N. ¥ that the unit mav be operated or either
PLANT: 323 CHERRY STREET, CARLISLE, PA. 14 or 28 volts. A coaxial connector is

inchided as an integral part of the rear
plug for antenna connection. An an-
tenma relay is located within the trans-

-«
- READY- mitter to transfer the antenua from
s TA N D A R D I Z E D TO-USE the transmitter to the receiver
M E TA L E n U I P M E N T [To Be Concluded in December]

ADAPTABLE FOR EVERY REQUIREMENT .
Par-Metal Equipment offers many features, including func-
tional strearlined design, rugged construction, beautiful
finish . . plus ADAPTABILITY. Eliminate need for special
made-to-order units on many jobs.

Transmitter Buildings

(Continned from page 211

he made of the maximum wind velocities
and rainiall at the proposed site, to be
sure that the building will be water-tight,
especiallv around doors and windows.
Cost of operation will he higher be-

i i } cause of the inaccessibility. Complete

Engineers and manufacturers will r\";‘f/“:
effect economies with Par-Metal |§ | '

Products, which are available for t‘ \
§

living facilities for persounel will be
necessary, particularly in areas where
“snowing in” can be expected.

The ideal high-frequency site woutd be
a mowntitain top in or ncar a cily, with
consequent short roadways, water, power
and signal runs.

every type of job from a small
receiver to a deluxe broadcast 3
transmitter.

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

CABINETS « CHASSIS
PANELS « RACKS

UWhite for (Zatalog

Building Layout

The lavout of the bwilding 1s another
important transmitter coustruction prob-
lem. It is necessary. for instance, to con-
sider whether it is better to combine or
separate studios and transmitters.

The combination of transmitter and
studios will effect certain economies in
the cost of building. However. if studios
near the business center are desired, sep-
aration is often necessary with larger
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a-m transmitfers, which must go to the
country for land of reasonable cost.
Mountain-top f-in and television trans
mitters must also usuwally he separated
from the stndios.

Combined studio and transmitter  in-
stallations are advisahle for f-m and tele
vision stations m tall c¢ity buildings, or
a-m stations in smaller cities where cost
of land for the radiation svstem is not
prohibitive. Many new stations, particu
larly of low and medium power, have
found that a combined installation in a
suburban distriet s practical and  eco-
nomical

Separate locations for studio and trans-
witter are usually necessary with moun
tain-top sites for f-m and television, and
a-m statiens finding “breathing room” fo
their antenna svstems by going into the
countr

Whether  the  transmitter  building
should be a show-place or just an en

simtter and operators 1s

another problem to solve

If the building is to be in a reote
cation, scldom scen by any persons ex
cepting the operating force, it is obvious
that no extra money should be spent
merely to give, it public appeal.  Careful
planning and sound architectureé, how
ever, do pay off heavily, even m remote
locations.  The difficultics of the site
nake it even more important and prudent
to think carefully advance, to coordi
nate the planning of persons involved
in the building. and to put up a perma
nemly satisfactory building that will be
casy to maimtain, with all the iacilities
necessary for the efficiency of the operat
ng lorce.

On the other hand, i the transmitter
building is scen regularly large
nuuber of people in your commumity, the
buildings becomes permanent adver-
tiseraent for vour station, establishing n
the minds of listeners the character of
the organization.  The minimuam response
to this sitsation should be a building with
a clean, well balanced cexterior appear
ance, well-kept approaches. architecture
neither  pretentious nor dowdyv.  This
kind of ¢lean, simart looking building need
not cost substantially more than a clut-
tered, pgly, ramshackle type of building.

Management must make a decision,
hased on its resources and the probable
benefits in good will to be obtained, as to
just how far it wants to go bevond this
minimum toward a more elaborate use of
the transmitter building in the public re-
lations scheme of the station. Many ar
rangements are possible, ranging from the
use of glass wall on the control area, a
fairly inexpensive and often most effec
tive way of showing the works to th
public, up to foumtained gardens, beau-
tifully furnished visitors' lounges, raiscd
viewing lobbies that cirele the whole
transnmtter area.

Units of Buildings

Architecturally speaking. a transmitter
building can be divided into unit functions
and features: essential, desirable and op-
tional. depending on requirements,

Planning of interior layont can be based
on the sclection of the building units or
rooms to take care of your particular
needs and problems.

The transmitter room and control room
arc the heart of any transmitter building,

(Continued on page 38)

1/Andrew Coaxial Transmission Line
1/Andrew Installation of Line and Antenna

At FM frequencies, transmission lines are tricky.

That's why broadcasters who value reliability buy
ANDREW transmission lines. Having bought the best, they
find it good business to have Andrew engineers install it.

ANDREW field crews are supervised by radio engineers
of long experience, because we believe that steeplejacks
alone cannot properly install transmission lines, antennas,
and lighting equipment. If you prefer to employ your own
workmen, we’ll gladly furnish a supervisory engineer.

ANDREW coaxial transmission line, and installation
service, may be purchased directly from the factory; or
through any FM transmitter manufacturer. If you buy an
FM package, be sure to specify ANDREW.

J. M. Troesch of WSTV is one of
many satisfied ANDREW customers.

YL

oLl c?%a"‘;’e.\"!
e 5% 843400 co%r
T west.g, 1 fusse

"i"»‘E‘v 7

oel>®

ANDREW CO

363 EAST 75th STREET - CHICAGO 19

o

WRITE FOR

COMPLETE CATALOG

Pioneer Specialists in the Manufacture of a Complete Line of Antenna Equipment
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NEW RMC Get the highest quality tone re-
B} production possible by using the
EL_:} E‘!'TI\]‘IZE]‘ new EL-3 EQUALIZER with ‘hoth
- ) Vertical and Lateral recordings.

(PATENTS PENDING)
Use one arm for Vertical only
and one arm for Lateral only on

for simplified operation one turntable or separate tables.

lus finest reproduction Connect both to the new EL-3
p ﬁ . : EQUALIZER and obtain the
.+ . without compromise acme of perfection in reproduc-

tion from your records and tran-
scriptions. By simply switching
the new EL-3 EQUALIZER from
vertical equalization o Lateral
allows changing from one arm
to the other, at same time, correct
equalization is thrown in.

Both the RMC Vertical only
and Lateral only Reproducers
can be replaced by the RMC
Universal head on either or hoth.

Users of present RMC EL-2
Equalizer can get the extra ad-
vantages of the EL-3 model by
e\chanvm(r Equalizer at a special
rep[acement price. Immediate de-
livery of any extra arm or head
with EL-3 Equalizer.

Write for Reproducer Bulletin D 5

RADIO-MUSIC CORPORATION

PORYT CHESTER NEW YORK

0]
i |
o
<
| ...are the answer & o
o U ey |:
I to any network problem 3 | '
= [
| Lid 1 |
= SHARP CUT-OFF 5 | |
-3 -
= LOW INSERTION. LOSS °T !
= HUM PROOF ! |
= COMPACT i
iy l05 IIDEBAND FILTER
= HIGH STABILITY B ey e~ |
N N - TT NN
[ s e et ok = % OF GENTER FREQ.
| are maistaining our usuol good delivery schedules.
Most avaiiable types are: Actyal mpgteremenis  token on
RANGE Toroidal Cail Filier mansfociwres
TC-1 500cy.~20KC by Burnell & Za
TC-2 100cy.—5KC
TC-3  10KC—~100KC Write for our catalogue.

Coils are available in inductances fram 1 MHY fo 12 HYS.

r_:! ! f e FREr and Many
g F'l_-rlr..'_|r|i._ P'r_

45 WARBURTOM AVENUE, YOMKERS 2, M. Y.

38 * COMMUNICATIONS FOR OCTOBER 1947

www americanradiohistorv . com

(Continued from paye 37)

and they should be designed first, to ac-
commodate the transmitter and to pro-
vide for installation of the services neces-
sary for operation and maintenance.
Choice of the other building units or
rooms required fur the installation can
then be made. These additional rooms
should be added around the transmitter
and control rooms 1o provide proper and
cificient operating flow  tu the various
parts of the building.

In the transmiticr roont the floor space
should be sufficient for the transmitter it-
self. and in addition must provide room
completely around it for casy servicing.
This means that in back of the transmit-
ter, there must bhe room to open any
swinging doors, plus additional room to
allow the operator, with portable test
equipment or small power tools, to pass
the vpened doors.  The frout of the trans-
iitter will face into the control room or
area.

The larger transndtters, which include
all\lllal'\' high voltage ur cooling ap-
paratus in separate units, will ordinarily
have recommended  transmitter  room
lavout plans supplied by the manufac-
turer. Layout of a transmitter room with
a mumber of auxiliary units is based on:
(1) short interunit connections; (2) sep-
aration of equipment that must be at-
tended  in operation.  from  dangerous
1ngh voltage equipment: and (J) pro-
vision of proper insulation and separation
for high-voltage wiring runs.

The enclosure of high-voltage cquip-
ment in separate rooms with interlock
switches on all entry doors which cut off
the power automatically when the door is
opened should be planned in accordance
with FCC and underwriters' regulations.

The ceiling height in the transmitter
room must include a margin of several
feet uver the standing height of the
trausimitter itself. A minimum over-all
ceiling height of 10" for a-m and 12’ for
f-in transmitters is advisable. This is
to allow for:

(1) Access space fur servicing meters
and other equipment near the top of the
transmitter.

(2) Room for discharge of heat irom
the tops of small and medium size trans-
mitters.

(3) For {f-m transmitters. room for
transmission line and harmonic shunt line
stnbs installed on cr near the top of the
transmitter. If harmonic shunts zre con-
tuuplatcd carceful consideration should be
given to the maxithum length of stub that
would be required, and vertical space al-
lowed accordingly.

After scaling the room and preliminary
placing of the main transmitter units on
paper, the plan should be studied from
the point of view of the operator :

Can he reach control points quickly
and easily? Is there room for all normal
maintenance, testing and service?  Are
the doors to the transmitter rocm large
cnough for the largest unit of apparatus
to he installed?

In the layout of the transmitter room.
as in cvery feature of a transmitter Duild-
ing. the anticipation of probable expan-
sion is one of the surest forms of long-
range economy. All experts agree that
cvery person going into the broadcast
business should take a hard look ahead at
! his future and lay definite plans in the
transmitter building for the changes he
hopes to make.
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ON YIEW AT THE SAN FRANCISCO
WCEMA SHOW

Abhove: lTnicrcommunication mnit developed by
Dalma  Victor Co., San Carlot. Culit.  These
units, for receiving and listening, are gelf-con-
tained masters which can be hooked up to a
link of units for multiple operation.  Below:
Directian finder. type 1)-24. now being made
by kaur Engingering Ca.. of Palo Alte, Calif.
Unit has three-range coveruge: 130 1o 400 ke,
540 to 1740 ke aad 1740 to 5600 ke, Uses a
6SK7 r-f: OSAT ascillator and mixer: 0SK7 i
7F7 intinite impedunce deteetor and amplifier:
77 noll wabe and b-f ascillator: 6V6 awdio-
output beam-power amplifier: 6B8 amplified ave
and G158 tuning ¢ve

Below: Co-spiral model P-52FR, using a single
voice coil dor a 40 1o 14 0M.cps range an
founced by the Stephens Mg, Company of Los
A\ngeles. Stephens nlso displaved a Tru-Sonie
2-way speaker with a 10 eell h-f horn and 40-
watt driver complemented by a woofer horn with

bass pliase-inverted acoustical labyrinth, wtiliz-
ingd two 20.waty 157 1.[ drivers.

| Wl

“A NATURAL”

T is

FOR CONTROLLING

UNIT.

VOLTAGES IN LAB- | Efeisy
T e 2 VA
ORATORIES, ASSEMBLY Hll sy S SRS e
] UMy OF RafID D2w
5 / -nm'on‘xcw-cv
LINE TESTING AND AS £l /1
[ )
A COMPONENT OF w| $73 |
- W | BAL LOAD PO OIMANGE
LI 1 OF TYMCAL YORENSIN
YOUR ELECTRICAL s o
nr = I
»0 0 It no "we Tad

NAME

for the latest
ADDRESS

inelectronic

developments SORENSEN & COMPANY, |NC

375 FAIRFIELD AVE. ¢ STAMFORD, CONN.

Send me the Electronics Journal “Currently” regularly in addi-
tion to the resume on "'Electronic Batteries.”

COMPANY____ = : -

- _ _ TITLE - =
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AND BETTER THAN EVER
BECAUSE IT'S STEATITE!

It's good news that the popular JOHN-
SON 135.24 Stand Off Insulator is
again available — good news, too, that
it is now made of STEATITE!
STEATITE, a highly efficient insulating
material, superior in every respect to
porcelain, is now also being used in the
manufacture of several other standard
JOHNSON insulators.
Why is STEATITE better? Because its
dielectric losses are but a fraction of that
of porcelain!
While STEATITE essures lower loss in-
sulation at any frequency, it is outstand-
ingly efficient on the high frequencies.
There is only a slight increase in price for
JOHNSON insulators of STEATITE,
Available, in addition to the popular
JOHNSON 135-24 Stand Off Insulator
shown above, are the following JOHN-
~ SON insulators;

135-20 135.42
135-20J 135-40 135-42J
135-22 135.404 135-44
135.224 135-50

SEE THEM AT YOUR JOBBERS!
i"x\ New Catalog On Request

JOHNSON

a famous name in Radis

* * K

e T.Yourl
mun

.-'cmn o

40 o

'News Briefs

PERSONALS

W. H. Wells ha~ been namead sales and service
manager of the Red Bank division of Rendix
Aviation Corn.

Wella was formerly
of Western Electric.

with the radio division

Faul Tartak i~ now presiddent of Tartak
Speakers, lm on the Pacific Coast.

Dresner is vice president and general manager
nf the company which has a complete line of
speakers for manui: weturers and jobbers. includ-
it 3.0 4 .8 " oand B2 speakers.
both h-m and e,

Dr. W. L. Barrgw has heen anpointed chief
engineer of  the Sperry  Gyroseope Company.
Ine.

M. W. Scheldorf, coinventor of the cireular
loop antenna, has joined Andrew Co., 363 E.
75th St.. Chicago. 19. as head of the engineer-
g rescarch department.

e 0

PR
Bayard H. Clark, advertizing and sales promo-
tion manager for Jensen Manufacturing Com-
pany. Chicago. ha. received his Master’s degree
in Business Administration from the University
i Chicago.

. »

Grenville R. Holden, vice president of Sylvania
Electric Products. Inc.. has been elected to the
board of directors of Electronics Tubes Ltd, of
London. British tube manufacturing affiliate
of Svlvania Electric.
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MICO—
ENGRAVER

For lettering panels of steel, aluminum,
brass, or bakelite, or for marking
finished apparatus.

A sturdy machine for routine production
as well as occasional engraving.

Attachments increase its versatility to
include large work on flat or curved sur-
faces.

Excellent engraving can be produced by
an Inexperienced operator.

Prompt delivery. Catalogue on request.

Mico Instrument Co.
88 TROWBRIDGE STREET

CAMBRIDGE, MASS.
T T IR B S e D P P s P
RELAYS

Clare SPDT 3,500 ehms. 6 ma, =R30..... ... $.79
Guargmn SPST Norm Open, 40 shms.

............ -39
Alln Bradly Solenoid, SPST Norm Open, 200
ohms, 24 v, 50-a comtacts =R3I............ 79
Ward Leonard SPDT. 5-a contacts [(0v 50-60
FRIG .. 1.25
Poﬂ:r Brmﬂd SPST Norm Cisd. 5000 ohms 10 =
G- M 4PDT. 240 ohms 24 v = R57 75
G.E. SPDT. 50 ehms 12 v = R58. .29
G.E. SPST Norm Open. Solensoid,
24 v, 300 a contacts double break = RS59..... .90
Allied DPDT, 230 ohms 24v Types 80X66 or
BO6D35 or BOISD3S .............. 35
Leach SPST, Norm Open Solenoid, 40 ohms. 12v
50-a contacts =R60.. ... ......, ... ..., 75
Allied SP 2 Cki, 220 ohms 24v, 9000y Hi-pot
insul. 3000v 40 ma contacts =RGI.......... 1.25
ARC SPST Norm Open 200 ohin$, 24v = R62.. .20
Amer Totalisator SPDT 300 ohims, 12v 2 R63... .25

Write for our l'sts of radio and electronic parts
at extremely low prices.

Special Discounts for Quantity Purchasers

UNIVERSAL GENERAL CORP. Dept. J

365 CANAL STREET, NEW YORK 13, N, Y,
WAIker 5-9642

The New RADIO RULE

for ENGINEERS, DRAFTSMEN, & TECHNICIANS
This sensational New Radio Rule was de-
veloped by a Radio Engineer to produce
almost every known type symbol used in
radio, electronics and television. I is
ideally suited for school and university
work as well as for the most experienced
technician.

Made from clegr laminated plastic . . . pocket
size. Money back gduarantee. 2.00 each.
See your Local Dealer or send Money Order to
Colette Products Co. Dept. R-3

8653 Grand River Detroit 4, Michigan
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Rudolf Feldt hi~ become head of the cathode-
ray oscillograph munufacturing  department o
Allen I DadMont Fabs., Ioe. at the Clifteon
plant,

Dr. C. B. Jolliffe, excrulive vice president in
charige of RCA Laloratoties division, h‘ns lu"cn
clected  to the boaml of director~ of RO

L. F. Randolph, oi RCA vnpment tube sales,
divd recentls,
- .

LITERATURE

Selenium Corporation of America, 2160 st
lmperial Thahwas, EE Segundo, California, has
released a 12-pige brochnre on \vh'-ucm-r;n_iug
photocleetie cells,  lneluded are characteristics.
applications amd design factors,

The Daven Company, 191 Central Avene,
Newark, N, J., have published a 4-page balletin
with data on mixer cirenits showinge crenil
diserams and applicatims,

Alva mneluded are o table <howine impedauee
voo deaibel Joss, with  vadues  calentated  for
mapediiee mismateh, mininnm T loss, and
bridiging pael s

Interrational Resistance Co., 4l N_ liroad St
Phite, & M. have releaseal a 4-page bulleting
G-l witn data on type MV hich-voltage re-
stators, 2 to 90 watt<, ® ternonal types,

Phitlips Control Corporaticn, 612 North Michi.
gan Aven Chicago 11 Mlinois, have prepared a
12 pape catalog, Noo 70 covering relave de-
sipned  fur eleetronic wnd industrial control
signal and tradfic control. ete.

Corl claracteristics. conmaet as~emblies, oper-
i cnd release times and dimensional draw-
s of vach relay are inchuled,

Waldom Electronics, Inc., 911 North larribee
Streel, Chicago WL Mlinois, hiave published o
eatalog, No. 48, listing replacement cone as-
~emblics and universal field eoil replacementas,

The RCA sound-products section have pub-
lished a 284%-page book “The Architeets Mannal
of  Engincered Sound  Syastems,”  deseribing
agonstics, stwlio amd  control  rooms. micro-
phones, speakers, amplifiers, speakers, ete.

Mannal contamns 49 Hoor plans, 32 charts,
tables and photopraphs, 23 <ketehes and wiring
dingrams.

I'riced at $5.00,

General Ceramics and Steatite Corporation,
Reasbey, New  Jersey, have published a 32-
page booklet covering ielectrie ceramics and
their application in communications.

Allen B. DuMont Laboratories, Imc., Clifton,
New Jersey, have prepared a 32-page booklet
deseribing  the  imagge  orthicon  chain,  which
includes the camera. picknp auxiliaries. low-
voltage supplics. monitor umts, sync generator,
distribation amplifier, mixer amplifier, ete.

Tranasmitter Equipment Manufacturing Com-
pany, Inc., 33 Hudsou Street, New York 14,
N. Y.. have rcleased a serics of bulletins de-
~cribing basic units for the series RA trans.
mitter, which inclnde a narrow-hand {-m exciter
unit  and  variable-frequency and  crystal-con-
trolled oscillator.

Cornish Wire Company, Inc., 15 Park Row,
New York 7. N. Y., have prepared a 4-page
leatlet  covering  antenna wire, p-a eables,
shiclded leadin, cte.

Jensen Manufacturing Co., 6601 S. laramie
Avenne, Chicago 38, 1. have prepared a
24.page catalog. No. 1010, covering standard
and  concert speakers, extendad range single
riuliators, coaxiais, bass-retlex reproducers and
ciathinets,

Mathematics for Radio Engineers by T.eonard
Mautner, research engineer of Allen R, Du-
Mont Labs. has been pnblished by the Fitman
ublishing Corp.  U'rice of book is $3.00,

Nathan Marchand's book on Ultrahigh Fre-
quency Transmission and Radiation lL:is been
published by  John  Wiley  and  Sons, Inc.
P'rice of hook i~ $4.50.

The concluding tnstallinent of R. C.
Cheek's paper on Power-Line Carrier
Commuarications ol appear in Decem-
ber, COMMUNICATIONS,

intilla

Bendix-Sci

Electrical Connectors

The Finest Money Can Build or Buy!

Wherever quality is called for, Bendix-Scintilla* Electrical
Connectors are the logical choice, These precision-built
connectors set a new standard of efficiency with their
remarkable simplicity and low electrical resistance. The
secret is Scinflex—a new Bendix-Scintilla-developed
dielectric material. It lessens the tendency towards flash-
over and creepage, and makes possible efficient perform-
ance from —67° F. to +300° F. Diclectric strength is not
less than 300 volts per mil. The contacts, made of the
finest materials, carry maximum currents with the lowest

voltage drop known to the industry. *TRADEMARK
® Moisture-proof, Pressure-tight & Vibration-proof

@ Radio Quiet ® Minimum Weight

@ Single-piece Inserts ® High Arc Resistance

® Low Electrical Resistance @ Easy Assembly and Disassembly

® Available in all Standard A-N Contact Configurations

SCINTILLA MAGNETO DIVISION of

SIDNEY, NEW YDORK
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From Milliwatts
To Kilowatts

B_Ln

ECTRICAL
Selenium

Copper
Sulphide To simplify the solution of your AC-DC power

requirements, Benwood-Linze offers you a
quarter century of development and research
experience in the field of metallic rectifiers and
their application.

Tell us your precblems. Consult us without
obligation.

Manufacturers of Selenium and Copper Sul-
phide rectifiers. rectifier-transformer assemblies
and AC-DC power supply units for every re-
quirement.

THE BENWOOD-LINZE CO.

Divisicn of the Swerry Corporation

1815 LOCUST STREET ST. LOUIS, 3, MO.

n

Lo Distanc vhone CEntral 583

THE

S A1948
_Mutte=

IlliO[IﬂC’III}{

with the most complete line of R.F. Coils, Chakes,
Interference Filters and occessory components ever
offered 1o the Monufocturer, Servicemon ond Ex-

perimenter!
H17 CRYSTAL Mony new items including o NEW F-M Tuner Kit,
FOR AIRLINES Television R.F. power supply Tronsformer, minio-
ture I.F. Tronsformers only 3% squore by 2” high.
AND VHF EQU IPMENT Ask for your copy, NOW. Free, of course.

When you need R.F. Coils ond Chokes, you need
MILLER,

Especially designed for all types of airline
and VHF equipment, the HI7 “Stabilized"
Crystal is rendering outstanding performance
in this equipment. Pin spacing permtis two
units to be mounted in loctal socket.

When developing new equipment, write
JK for pre-production samples. Just address
the specification department.

Write for lllustrated Folder

See your Wholesaler or
write us for literarture

\
J.W. MILLER COMPANY
The JAMES KNIGHTS CO. l 5917 S. Main St., Los Angeles, Calif.

SANDWICH, ILLINOIS

*BUILDERS OF QUALITY RADIC INDUCTANCES SINCE 1924

42 ® COMMUNICATIONS FOR OCTOBER 1947

www.americanradiohistorv.com

Two-Way Taxi Radio

(Contimted from p 13)

telephone dispatcher i that area in
quest of a telephone order or twire.

If an order is available, it is ap-
pended to the radio rickers and re-
turned to the radio dispatcher for
transmission to that radio cab for fill-
ing. The radio dispatcher then places
a small @ in the upper right corner of
the ticket to show that the cab has
been assigned a job.  The driver ve-
peats the wire back to the di~patcher
to show that he has received it cor-
rectly.  Ti the repeat-back is correct
no acknowledgment i~ made by the
dispatcher, but if the driver fails to
repeat the order or repeats it incor-
rectly the dispatcher repeats the entire
order or the portion which lizs been
incorrectly repeated.

Having arrived at the address given
on the order and tearned the destina-
tion of his fare the driver reports his
destination to the radio dispatcher who
records it on the ticket of that cab
number.  Five minutes before arriving
at hiz destination, the driver again re-
ports to the dispatcher by means of an
operating signal.  The dispatcher then
sends the ticket bearing his cab num-
ber and destination to the telephone
dispatcher for the arca ot his destina-
tion for another order. If one is then
available it is transmitted to the driver
while he is still cnroute with his pas-
senger.  If not, the ticket is returned
to the control board wntil the driver
has discharged his passenger and re-
ported empty, when it is again re-
turned to the dispatcher for that area
for an order. 1f an order is sull un-
available the driver is instructed by
means of an operating signal to pro-
cced tndependently or hold at the near-
est busiest intersection, at the disere-
tion of the radio dispatcher.

Ii instructed to procecd indepen-
dently the driver periodically reports
his changing position until he has ob-
tained a fare or been furnished a wire.
Thix procedure iz followed throughout
each shift.

The radio taxicab quickly demon-
strated its practicability in taxicab
operation. There are many cases on
record of patrons’ being astounded by
the rapidity with which their telephone
call for a cab has been filled. On sev-
eral occasions cabs discharging pas-
sengers in front of office buildings and
apartments have heen held at their
positions to fill calls received from the
same apartment or office building.
Dispatching cabs within the same
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squire in which they have discharged
their  passengers iz not unconmon.
The reduction in dead mileage and
quality of service in such cases is read-
ily apparent.

In addition to the radio-cquipperd
cabs one tow truck his heen equipped
with two-way radio to provid: rapid
~ervicing of disabled cabs. This ser-
vice has eliminated considerable back-
tracking.

Fifteen  supervisor cars also have
been equipped with receivers to pro-
vide a paging and information service
to ~upervisory personnel. This service
has provided a rapid means of contact-
g supervisors on rontine duties or
covering cevents, who  might
otherwise be unaviadlable for protracted
periods of time. o addition, it is po~-
sibe 0 keep them imformed of trafiic
condition~ in the area for which they
are responsible. i1 further enables a
supervisor to station himself ina sy
cab lane oul empty ciths to
needed pointa,

The many uses 1o which radio may

special

divert

be effectively applicd to the taxicab
mdustry appear toc be limited only by
the frequencies available. Radio cabs
may he used for many purposes such
i~ clfectively clocking proposed cab
~tands, providing @in - aceurate check
of cab requirements: obtain fervice
for other non-radio ¢abs requiring ~er-
vice, for covering special events, and
nany other purposes.

On occasions  radio-cquipped  cabs
provide a measure of security,

The cireuit load on the taxicab {re-
gquency  is o tremendous and - growing
every day as equipment beeomies more
plentitul. Tt is estimated  that more
than $16,000.000 has already been in-
vested by the industry in taxicab radio
cquipment o which only one channel
has, so far, been allotted.

It i3 to he hoped that at leass 20 ad-
ditional chamnelz soon will be made
available for taxicab use by the 1FCC.

»
VWOoA
(Continued from page 26)

o the business horizon today equal<
the  tremendons possibilitics  offered
by television. It i~ a nee industry, Tt
does not strive to replace anything
clse. It 1s an added service which
Joins with the many other modern con-
veniences enjoved by our people to
further enhance the American wayv of
life.

“It iz fast becoming w big industry,
With the expanding emploviment of
hundreds of thowsands in the various
phases of television work, T believe it
1> bound to have a very stimulating
effect on our national cconomy.”

MEASUREMENT
OF

AUDIO FREQUENCY
GAIN or LOSS

TYPE 1A
TRANSMISSION
MEASURING SET

L. 5}};;/5/2@ Aol- Eaontained

PORTABLE ® AC OPERATED

With this instrument it is possible to quickly and accurately
analyze and service equipment in different locations without
fuss in time consuming demounting and transportation of
apparatus. |t will thus pay for itself in a short time and no
modern radio station can afford to be without it. It can also
be used to good advantage in factory checking and inspec-
tion of audio equipment,

The set combines in a modern efficient manner an accurate
vacuum tube voltmeter, an audio oscillator with four fixed
frequencies and a precision attenuator all mounted in a
handy cabinet easily carried by the operator.

SPECIFICATIONS

® GAIN: Up to 80 db. @ PRECISION ATTENUATOR:
® LOSS: 60 db. maximum, flaf to 20 KC; 93 db.
® VACUUM TUBE VOLTMETER: in { B sieps.

Range—40 lo +40 db. @ DIMENSIONS;

{1 mv. ref. level) 10%"” x 16%" x 8%"”
@ AUDIC OSCILLATOR: ® WEIGHT: 30 Ibs.

Freq. Range; 100 to ® INPUT: 115 Volts,

10,000. 60 cycles, 70 walls.

Monufoeturers of Precision Electrical Resisfance [nslrumenls

337 CENTRAL AVE. « JERSEY CITY 7 N.J.
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GREAT

wiw CONCORD
Radio Catalo

The DN LY. Complete Up- '||3-!he-1'|1.irujre
Gats - Amplifiers

Catalag of Rodie Pofs - 32
“ fear + Elecimonic Equipmant

Fh:ln Fﬂ]’ FR.EE '\w‘"i:"l"I

Teisters - Hom
Mail Cou

Ready now —the greatest, latest com-
plete presentation of radio, electronic
and television €quipment and supplies
in Concord history! Packed from cover
to cover with thousands of items—160
pages of everYthing in Radio and Elec-
tronics. Special bargain section of hun-
dreds of money-saving values. Scores
of NEW ITEMS from famous makers.
Mail coupon for FREE copy at once!

SPEAKERS
with3 chm VC's at real huys
X150Mm. 5° Round

PM $1.14
X151m. 4°x6° Oval

Alnico V PM . $1.19

s 1 X152M. 4" Dynamie
4500 field . $1.29

RF & DC Meter Values
0.4 Amp. RF. Built-in ther-
moconple GE type DN-
§6. 2 19" round
X168M —Each . $1.98
0-35 V. DC. Red mark nt 28.5
V_Simpson type K25. 214°
round, 584205 .$1.98

ELECTROLYTICS

All Nationally Known Makes

Nomber M{. WV Each Number Mf. WV Each
X154M 8 450 24c X153M 20-20 150 49¢
X155M 8.8 460 39c X160M 40 450 6€5c
X1S6Mm 10 460 27c X161M 50-30 150 29¢
X1S7M 10-10 450 47c X162M 16 500 39¢
X1S8M 16 450 29c X163M 100 50 15¢
X158M 20 150 22¢ K164M100-100

50-20 50 19¢c

R ADIO
CHICAGOD T
SO W Incikpsn Divd
LAFAYECTTE RADIO CORFORATION

CORPORATION
ATLANTA 3

268 Peachirme Stredk

CONCORD RADIO CORPQRATION. Dep!. R-107,
901 W. JACKSOM BLVD., CHICAGO
Yes, rush FREE COPY of the comprehenslve new
Concord Radio Catalog.

ADDRESS

|
i
]
} NamE
]
[}
]
)

CITY STATE

44 o

TV Set Production

(Continued from paye 18)

the band of 40 to 220 mec. This has
proven satizfactory in practice.

When the lines are brought down
to the test position where they will be
used they are connected to the various
points on the selectar switch of a tele-
vision r-f attenuator selector pancl.®
Figure 13. This sclector switch prop-
erly terminates and allows selection
from eight different 30-ohm, zingle-
ended coaxial lines.  Reflection Jook-
ing into thiz panel is below 15 per cent
over the 40- to 220-me band on any
setting of controls.  All lines coming
into the panels are alwayvs terminated.
Neither open nor short circuited con-
ditions appear during switching inter-
vals.  This has been found important
since such serious reflections are other-
wise set up as to mnake test impossible
i adjacent positions. Total artenua-
tion provided is 120 dh. A short
length of 30-olm cable connects the
output of the panel to a transformer
going from 30-ohms, single-ended, to
the 300-ohms halanced line input re-
quired by the receivers under test.

F-M Sound Transmitters

A quantity of thirteen standard f-m
caciters such as were primarily de-

HRCA TX-6429,

signed for broadcast transmitter ser-
vice, may have been readily wvsed to
generate the f-m signals required for
aligning the local oxcillator frequen-
cies and checking sound channel sensi-
tivities of the receivers. T'wo rea-
sons, however, precluded their use:
First, the standard f-m exciters pro-
duced a signal ot far better quality
than required: second. a saving could
be realized by designing and construct-
mg a simpler fonc-modulated [-m ox-
citer,” and its companion piece. and an

r-f wripler and poweer winplificr®

These two pancels are illuswated in
Figure 14, The lower panel aud chax-
sis actually contains two transmitters
capable of delivering f-um1 - ~ound car-
rier signals on any of the lower six
channels,

From an examination of Figure 13,
which iz the rack assembly of tele-
vision f-m sound carrier signal gen-
crators az used in Camden. it can be
seen that the first cabinet centains
three of these dual transmitters. To-
gether with the standard power sup-
plies™ this rack supplies f-m sound
carrier signals for all the lower
channels.

siX

All of these signals are fed to the
factory floor over a single-ended 50-
ohim coaxial line. Each transmitter
contains its own audio oscillator, and
channels are identified tfrom one to six
by tones of 1,000, 1.200, 1,400, 1.000,
1200 and 1,400 cycles respectively.
These tones are readily identified on

MRCA TX-6382. the factory floor. The frequency ex-
BRCA MI-7016, cursion of each transmitter is adjusted
LRCA TX-6412. to be =23 kc.
TRCA TX-6413. . . .
RO 580-C. These t-m signals are coutrolled by
CABINET ) CABINET 2 CABINET 3 CABINET 4
T - CHA R-F T o A -F
S YT G WO - CHANNEL wO- CHANNEL R
; TRIPLER AND TRIPLER AND
R-F EXCITER F 3 3
POWER AMPLIFIER POWER AMPLIFIER FREQUENCY
MONITOR

TwO - CHANNEL F-M

POWER SUPPLY " G

TWO-CHANNEL F-M
R-F EXCITER'

TWO-CHANNEL F-M POWER SUPPLY?

R-F EXCITER'

. ||+FREQUENCY MONITOR
POWER SyPPLY

TWO-CHANNEL R'F

A TRIPLER AND
POWER SUPPLY

POWER AMPLIFIER®

CONVERTER
BLANK
TWO-CHANNEL R-F
TRIPLER AND SPARE
POWER AMPLIFIER® LA LT R
TRIPLER aND

POWER AMPLIFIER®

TWQ - CHANNEL F-M

TWO-CHANNEL F-M A-F EXCITER '

TwO-CHANNEL F-M

R-F EXCITER' S

TWO-CHANNEL F*M

R-F EXCITER'
POWER SuppLY!

Ll
POWER SuppLY? R-F EXCITER

POWER SuppLY®
HIGH VOLTAGE

SPARE

ECOLTAGE POWER SUPPLY !

BLANK POWER SuPPLY * POWER SUPPLY *
SPARE
SPARE HIGH VOLTAGE
POWER SUPPLY! POWER SuPPLY "
Figure 15
Setup of the rack assembly of the television f-m sound carrier signal generator; type TX6383.
Equipment in [/ is a TX-6412; 2, 580C; 3, TX-6413; 4, TX-6332.
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2-inch Wattmeter .

mem

Fiut....

o s o for discriminating users

of fin2 panel instruments

ELECTRIC COMPANY

INSTRUMENTS IHA'Y STAY ACCURATE

and derived directly from o ervstal,
Figure 16 {(p. 40) shows how they are
obtained primar from a phase mod
ulation cireuit. A erystal-controlled
oscillator at medimm frequency  feeds
the No. ! grid of one 65SA7 directly
while the other is fed througn a 90
phase-shiit network. ‘Iie No. 3 grids
of the 65A7s are then supplied with
the modulating tone frequency in pugh
pull Phase modulited  v-f appen
across the load impedance tving the

igure 13

i AR

Electrodynamometler Type

L | '—w‘—

(ACTUAL SIZE)

Almo available in vorioss sites
and case styles. For complete in-
fesmation write far bol

5200-5218 Wese

two 685A7 plutes in parallel.  This
phase modnlated r-1 15 multiplied by
three successive triplers and results in
nseful fAxed tone modulated {-m
<ignal
Cabtiet~ 2 and 3 contain the wwo
dual f-m rransmitters, plus two dual
triplers  and  power ampliiers
Chese weipler mplitiers are of con-
ventional design and serve simply to
extend the frequency range ol tie dil

RCA T'N-638

Ihe television ref attennator selectur panel.

Fidure 14 (right

The lower twachannel fom r-f cxciter.

Kinzie

Street, Thikago 44, Illlinois

In Canada, Bach-Simpsan Lid., London, Ont

transmitters 1o the  higher  seven
channels.  \ctoallv, cabimets 2 and 3
will deliver eight signals where only
seven are required, thus providing a
spare.  Of these =even higher trequen
cies the fivst four are transnutred over
one line while the remaming three are
fed to the fuciory on another line. He-
sides identification by line numbers ov
selector switch positions of witenunator
panel” modulation of different tones

e N
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Figure 16
Phase-modulation circuit in which f-m sigoals are TO MULTIPLIERS
controlled by and derived directly from a crystal.

] ) - TO PUSH-PUL el
tContinned from page 43) & gUDIO S CLOCKWISE [ PHASE
g . . . . P \ MODULATORS
is «pplied to aid signal idemitication 3
on the factory floor. ' -\§547
binet 4 contains a1 standard fre- O e s
Ca Lo e X XTAL OSCILLATOR By o L
quency maonitor plus a converter so i
]

that constant check may be had on the
frequency  excursion of all carriers.
The remainder of this cabinet is fitted
with spare cquipment snfficient tor any
CICrgeney.

e
=2t

=

S i pra-

i
||_n1 I

B

Combined Sound and Picture
Transmitters

- A LY §y__J°7

Figure 17 illustrates the assembly L 5
of racks required to produce and moni-
tor the combined ~ound and picture

A

-

transtuitters.  The right-hand  rack
contains  momitoring  and  measuring
equipment for making band width and
distortion measturements on the f{-m
sound transmitters housed tit the center . .

cabinet. Ihis mea=uring - cquipent Rack assembly for the combined sound and pllcgt:rr: transmitters. In I, we have a TX.6419 unit:

consists of standard commercial items 2, TX-6427: J, TN-6426; 4, TX-0444; 5, TN-6443: 6, TN-6441 or TX-6446; 7, TN 64425 8, 580-C;
which are de~cribed elsewhers. 9, K-399951; 10, TX-6433; I, MI-7016; 12, MI.7017; I3, 69-C; 14, 89-C, and 15, 68.B.

Sl
(=

L

The 1-m transmitters for the somud
carrivrs constst of two stancdard broad-

cast transmitter f-m exeiters! and as- TVR:C':T'R TELTERVAnguns'PEUgP TE"Z‘Sﬁ'.?“c‘,R%W"D
sociated potecr supplics”™  These are i e
high quality exciters capable of music DIPLER uNIT® ] F-M SOUND AMPLIFIER| F-M-MONITOR
modulation with very low distortion. 1 I

One unit i~ aligned  jor channel [ MODULATION IND! F-M-EXCITER"

while the other s aligned to ‘le‘nnc!‘ v TEST TRANS' ] DISTORTION &

6. Decause the normal upper fimit of | ) POWER SUPPLY" NOISE METER™

these 1-m exciters is 30 me. the chan-

. AR FIL 8 BIAS SUPPLY'
nel-o exciter i~ tellowed by an f-m

sound amplificr and frequeney nudti- TV TEST TRANS' FM SOUND AMPLIFIER”
plicr.” F——— _—
. . L FIL & BIAS SUPPLv'j F-M-EXCITER" ATTENUATOR
I'he outpmt of the two f-m oxciters | [ | | PANEL"
iz fed over 1o the upper pancl of the | POWER supPLY* | { ﬁ,
leit-hand rack.  This panel 1> a di-
plexer which combines the f-m sound POWER SUPPLY’ POWER SUPPLY'

BEAT FREQUENCY
OSCILLATOR"™

carrier>  with  the  picture-modulated
carriers ubtained from two tefevision
test  transutitters”  Mounted in the
same rack are the associated flament

RAGK Sw PANEL" | |

| E— —_— ) t

For Dependabie -
Commel:ciul Service Electronic Research & Mfg. Corp.

Designed for the rigors of commercial service A Service to INDUSTRY

in all types of radio communication . . . broad- 3
cast, mobile, aircraft, police. Precision made for Developmen'l' and Cons+ruc+'°n O'F

utmost in stability, dependability, trouble-free Electronic Equipment for Any Application
operation. Catibrated within .005 per cent of
specified frequency . . _ range 1.5 to 10.5 MC. 1420 E. 25th St., Cleveland 14, O. - Ph.: SU. 1958

Temp. coefficient less than 2 cycles per mega- |
cycle per degree centrigrade. Weighs less than |
34 ounce. Gasket sealed against contamination | __ S S S—
and moisture. Meets FCC requirements for all
above services. See your jobber—Petersen Radio —_—————— — —
Company, Inc.. 2800 W. Broadway, Council | ||

Blufs. Towa. (Telephone 2760.) WHEN YO U ¢ HA NG E ;
YOUR ADDRESS

[ 4 ' Re sure to notify the Subscription Department of COMMUNICA-
TIONS, 52 Vanderbilt Avenue, New York 17, N. Y., diving the old
| as well as the few address, snd do this at least four weeks in
advance. The Post Office Department does not forward magazines

unless you pay additional postage, and we cannot duplicste copies
chsTnls mailed to the old address. We ask your cooperation. !
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and bias supplies and standard plate
power supplies.

The design of the television trans-
mitter is suitahle for any of the lower
six channels. As set up, @ monoscope-
modulated picture carrier is combined
with music modulated  somud carrier
and fed 1o the factory Hoor o ene 30-
ohim line.  Another line carries a grat-
ing or bar-modulated picture carrier
combined with audio sweep, modulated
sonnd carrier.  Two channels. 7 and
6, are used for averall test e hnal test
positions.

The television transmitters were de-
aigned o be as simple as possible.
Since  the of the picture
modulation i~ fixed, cither monoscope
or griating, d-¢ restoration was omit-
ted. Vesugial side band hlters were
also omitted and hoth ~idebands gen-
erated out  to approximitely
megacyeles. This done on the
basis that a receiver with
selectivity will reccive cither siandard
transnission. upper sideband and car-
vier, or double sideband tramsaission
with equal fucility. This was proved
in practice before the War.  in fact,
two advantages may be cited Ly omis-
vestigial - sideband  Alter:
First, the lower <ideband can be con-
sidered an effective interfering =igmal
on the next lower channel against
which the  receiver <hould
mate: second, no questionable condi-
tions such ax phase or amplitude dix-
tortions in the vicinity of the carrier
frequency are introduced.

character

sceven
Wils
~tndard

son of G

discrim-

Overall Considerations

The test facilities outhined here are
deemed sufficient Tor o rate of produc-
tion up to 300 television receivers per
day.  Approxinately twentv-two racks
of cquipmem including spares. audio
and  muste  madulation and
monitor  equipment  are represented.
Upwirds of  twenty kilowaitts  are
drawn by the central signal cage alone
in operation, It has been found highly
desivable to maintain lne reguliation of
=1 volt in 117 1o n@intain constant
test ~ignal fevels from the cemtral siy-
nal cage.

SOUTCes

Future Equipment

This test cquipment was veed for
mitial production.  In most cases addi-
tiomal cquipment will be required. One

or two combined sonnd and picture

moculated ransmitters would certamly
be desirable em the upper seven chan-

nels,  This would  immediately  cut

FRONA MIFoln,
FRCA Mi-7017.
HRCA TN-6433.
FROA TN 6441,

TERMINAL
WIRING

Connections made
through Fanning
Strip on bench or
anywhere oport
from barrier strip,
and quickly slipped
into ossembly.

STRIP

9.141 BARRIER STRIP

JONES FANNING

g:161
FANNING
STRIP
PAT. APP.
FOR

Designed for use with JONES BARRIER TERMINAL
STRIPS No. 141 and No. 142, for one to twenty terminals.

® Simplifies and focilitates soldering. No complications.

® Insures correct, positive, and firm connections. The right

wire to the right terminal everytime.

® Time Saving — Speeds up assembly.

® Ideal for harness or cable assembly.

® Strong construction.

Brass terminals cadmium plated.

Heavy bakelite mounting.

Send for complete data on this new basic improvement

mfd. by HOWARD B. JONES DIVISION

Cinch Manufacturing Corp.

2460 West George Street

Chicago 18, lllinois

down the number of type tests now
NECessary.

Additional tvpes of video modula-
tion should be on hand to provide reg-
ular  changes of scene from mostly
white to mostly black.  This would
serve both to check operation of d-¢
restoration i the receivers and the

performance of syne-separator circuits,
Acknewledgments

The best effortz of a number of men
made this project a success.  Without

them mass praduction of commercial

television reccivers would have been

agreat deal more ditficult. 132 1. Brady,

R. A MeDermady, AL | Grange, 11

Hax, RS MeKinney, B L Adler, G.#
Musil, L. Co Smith and M. ) Acker-

man shouldered the burden of the de-*
~ign work involved. 11 1. Morrison

of the television-terminal section gave

valuable assistance. AL D DBridges

supervised all of the construetion, N.

AL Brooks perseverad in heing respon-

~sible for the activities of the entire

group.
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DPB with twinax
contact on program S~ -
menitor for radio. 3

LANGEVIN CO. PHOTO

Plug-in Type Control Panel for aircraft
radio facilitates safety check and other
features, has DPD with 2 coaxials.

NESTINGHOUSE PHDTO

Radio control panel for aircraft
has new DPD2, 2 gang connec-
tor with radio tuning shaft.

PACIFIC DIV. BENDIX AVIATION

New 4th Edition DP Bulletin

A completely revised bulletin on the Cannon
Electric DP Type Series for rack and panel ap-
plications. Contcins mony new layouts, new
fittings ond complete information. Write for
Bulletin No. DP-547. Prices must be obtained
from factory or Cannon Electric representatives

located in principal cities.

ELECTRIC

3209 Humboldr Street,
Conada & Britich Empire — Cannon Eleciri Co., Lrd, Toronto, Ontaria = Warld Export
Agants [excepring Britivh Empire] Frozor & Honwen, 300 Clay 51, San Frongisco 11, Colif.
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TYPE 'DP” THE IDEAL

PLUG-IN ELECTRIC

CONNECTOR FOR RACK
AND PANEL APPLICATIONS

TYPE DPB

Six basic layouts avoilable, having
standard, ¢oaxial and twinax con-
tacts. For rack or panel mounting.

TYPE DPD

Twelve basic layouts available with
standard, coaxial and thermocouple
contacts. Similar to DPB except has
farger shell.

TYPE DPD2

(cut-oway
view)

New special instrument panel dis-
connect with screw jack extraction
means. An entire pilot’s panel may
be disconnected in a few seconds.
Uses standard DPD inserts.

Los Angeles 31, California.
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WILCOX ELECTRIC CO.. INC. ........ 7

Ageney: Arthut 1 Rippey & U7
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’I‘HE Type V-5 VAKRIAC is the most popular of a
number of difterent models. For over- and undes-
voltage testing, compensation for varying line volrages, and
general a-¢ power, heat, speed and light control, its rating
of B62 volt-amperes seems to cover a majority of applica
tions. We have been concentrating our VARIAC produc
tion facilities on this model and are gradually getting out
of the woods.

The Type V-3, like others in the new 'V’ secies, is s
decided improvement over its predecessors. Lighter in
weight by 25 %, with new unit brush construction which
cannot cause damage to the winding if the brush wears

VARIAC' VOLTAGE
CONTROLS

1.8
w. |

wats

down, having a heavy-duty line switch, equipped with a
polarity indicator in the convenience ‘load’ outlet, provided
with a new molded terminal plate for either screw or solder
vonnections, and furnished with a newly designed knob and
dial with big calibration figures for reading at a distance,
these new VARIACS are more convenient to use . . .

more
cfficient in operation . . . last longer.
The VARIAC is the jideal a-c voltage control. 1t has

the convenience of rthe rheostat with the efficiency of the
transformer; unlike a rheostat it provides control voltages
17 per cent bigher than the line voltage . . . and thesc volt-
ages are continuously adjustable from ZERO.

SPECIFICATIONS# 115-Volt 230-Volt
TYPE V.5 TYPE V-5H
LOAD RATING (KVA) 862 575
Input Voltage 115 230 or 115
Output  Voltage. ZERO 135 or 115 370 or 230
Rated Current (Amps.) 5 Zorl
\Max. Current (Amps.) 73 25
PRICE-- Unmounted (! TYPE V.5 $18.50 TYPE V.S5H $21.00
—Cased (2) TYPE V-5M 20.50 TYPE V-5HM 23.00
- Mounted (3) TYPE V-5SMT 25.00 TYPE V.5HMT 2750
¥ At left in illuztration (3) At right of iliustration. The 230-volf models (V.5SH) are similar in evtevnal ap-

(1
. {2y Center of itlnstration
Reg. U. S Pat. Oii. VARIACS arc putenied under

VARIAC—anid original covitinnonsiy-adjustable transforme
voats quilorized agents.

(1) Al performance data yor 60-cycic operut

pearance and size to the corresponding 115-volt (V-3) units
shotwen in the ilfvstration.

.8 Per. N 2009013 aud British Pat. Np, 439.567. Ti

s manufactured and sold crctusively by General Radio Company

ORDER Now ! Prompt shipment p:::'c:‘bely-r;gg !‘:,f-stncde on all madels

www.americanradiohistorv.com
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INCREASED PRODUCTION .

to meet increased demand

permits NEW LOW PRICES
for FRANKLIN AIRLOOPS”

* AIRLOOPS . . . back ponel and loop ontennc in one wnit

More and more manufacturers of receiving sets are adopting AIRLOOPS as standard
for their loop antenna and cakinet back requirements . . . this increase in demand
permits manufacturing economies which are going right back to AIRLOOP users,
in the form of NEw LOW PRICES . . . competitively AIRLOOPS are the lowest cost loop
antenna and cabinet back and more important AIRLOOPS incorporate many superior
features which in themselves improve set performance . . . no set builder can afford

to overlook the significance of the AIRLOOP.

.. . FRANKLIN AIRLOOPS are fiat sheets of copper die-stamped into perfect super sensitive
loops . . . are air dielectric throughout . . . are lower in cost . . . are back panel and loop
in one unit . . . have high uniform “Q” over entire band . . . have low distributed capacity
... have 27% greater effective loop area . . . have electrical and mechanical stability . . . .
increase set sensitivity . . . eliminate individual loop adjustment . . . eliminate haywire.

FRANKLIN M CORPORATION

43-20 — 34th ST, LONG ISLAND CITY 1, N. Y.
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