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Nielsen Audimeter Uses

CLARE SEALED TYPE 'K’ RELAY

for Rudio_ Audience Research

il

Pencil points to Clare "SK”
Relay in Nielsen Audimeter

® One of the most interesting developments in radio
listening research is the Audimeter, designed by A. C.
Nielsen Company, Chicago marketing research organ-
ization, to provide information hitherto unobtainable.
Attached to home radio receivers, scientifically 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 Audimeter because of their extreme reliability, ca-
pacity for precise, sensirive adjustment, and the fact that
they are sealed so that dirt and handling cannor affect
their operation.

In the Audimeter, the unusually sensitive Clare Sealed
Type “K"” Relay operates under the control of a vacuum
tube 1o stop the recording stylus at the correct spot to
identify station choice on the calibrated record rape.

CLARE

Clare Sealed Type “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 ail 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 ... to 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, Illinois. In Canada: Canadian Line
Materials Lid., Toroato 13, Ontario, Canada.

RELAY

. .
- N

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




Now... FERRANTT

ELECTROSTATIC VOLTMETERS

FOR AC AND DC MEASUREMENTS
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2% " PORTABLE TYPE
Alse maode in FLUSH ond
PROJECTING TYFES

ZERO CURRENT CONSUMPTION « READING FROM

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

SELF-CONTAINED * OVER-VOLTAGE PROTECTION

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

* MAGNETIC DAMPING - PRECISION BUILT, ACCURATE
* THOROUGHLY RELIABLE °

P V4 . B
A [ rodvet of auer 65 yeats of Fotrants eifierieace

FERRANTI ELECTRIC INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. ‘.
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Do you really know
the VOLTAGE
. CONDITIONS

" in your plant ?
193 Volts

To correctly answer this question is difficult. Your utility may quote a nom-
inal voltage . . . but, by law, most power suppliers have up to *10% toler-
ance. This condition plus changing loads in your 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.
Type IE . . . these all-electronic regulators provide instantaneous action in
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 *0.15
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
the regulator does not affect the power factor of the system,

Further information is available in Bulletin 547. Write for your copy.
SUPERIOR ELECTRIC, 1113 Laurel Street, BRISTOL, CONNECTICUT.

rie SUPERIOR ELECTRIC

| POWERSTAT VARIABLE TRANSFORMERS e YOLTBOX A-C POWER SUPPLY e STABILINE YOLTAGE REGULATORS
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Authorized WAA Electronics Disributors

EASTERN
Automatic Radie Mfg. Co., Inc. Johanns & Keegan Co., Inc,
122 Brookline Ave, 62 Pearl 5t.
Boston, Mass. New York, N. Y.

Carr Industries, Inc. Nework Electric Co., Inc
JOBBERS
Brooklyn, New York, N. Y. New York, N. Y,

E‘devﬂe:ﬁf.f:;': g il £t ik rumg WHOLESALERS
onton, Moss,

Norfolk, Va.

Electronic Corp. of America
353 Weost 48th Street Smith-Meeker Engineering Co. M A " u FAc T u R E R s
New York, N. Y, 125 Bereloy Street
Emerson Radio & New York, N. Y.

Phenograph Corp. Standard Arcturus Corp. You’ll save—save—save when you pur-
76 Ninth Ave. 99 Sussex Ave. . .
New York, N. Y. = Mty iy T chagesurplus electr'om'c equipment from
General Electric Co. 8yt el Bl chile i sy o thesg Approved ]_)1str1butors. They are
2':9' esz:;d :' Rr-‘veYr Road Emporium, Pa. offering electronic tubes, devices and

chen r o T + . -

General Electronics, Inc. TZ;";‘J‘“:‘FPr":;"‘“ Co. equipment which were declared surplus
1819 Broadway G E R by the Armed Forces. Fill your needs—

Boston, Mass.

::: r::rrll;:: ,:;g‘ e Tung-Sol Lomp Works, Inc. now—while invegtories sti]! permitlarge
460 West 34th Street 95 Eighth Ave. purchases and wide selection.
New York, N. Y. Newark, New Jersey . . .
Hytron Radio & Electronics Corp. W, & H. Aviation Corp. PUIChaSl.ng of this equipment has
76 LoFayetto St. Municipal Airport been gimplified to a high degree. These
o R . S Y WAA Approved Distributors were se-
MIDWESTERN lecte.d on?basis of their apih'ty to serve
American Condenser Co, Eleciro-Voice, inc, O mte]hg?r}tly and eﬁimently. erte,
4410 N. Ravenswood Ave. Carroll & Cecil Straets phone or visit your nearest Approved
ehirengo, M. kLo 1 e Distributor for information concerning
b L gty f0e 601 Wal Stast inventories, prices and delivery arrange-
Chicago, Ill. Fort Wayns, Indiana ments. You'll find you can “‘Save with
E. F. Johnson Co. Surplus”.

206 Second Ave., 5. W,
Waseca, Minnesota

l OFFICE OF AIRCRAFT AND ELECTRONICS DISPOSAL A"“M’

-+
SOUTHERN d b
Navigation Instrument Co., Inc. Southern Electronlc Co. . E .
P. O. Box 7001, Heights Station 512 St Charles Street WAR ASSETS ADMINISTRATION ¥ ¥
Houston, Texas New Orleans, La. A, C)
OHices locoted at: A'Imga - Birminghom - Boston - Charlotte o
Chicago « Cincinnati « Clevaland + Denver « Detroil + Grand Prairie,
PAC l F I C ‘I'exc.ﬂ-oﬂelena + Houston + Jacksonville « Kansos Cily, Mo. « Liftle Rock, Ark.
Los Angeles « Lovisville « Minneapolis + Nashvllle -+ New Orleans « New York
Cole Insfrument Co. Hoffman Radio Corp. Omaha - Philadelphia + Porlland, Ore. » Richmond » 51. Louis » Salt Lake City
1320 S. Grand Avenve 3761 S. Hill Street San A * San 2 - 5P » Tulsa 1322
Las Angetles, Calif. Los Angeles, Calif. :

4 o COMMUNICATIONS FOR OCTOBER 1947



newt|INITIED emmplifie systems for recording

Flexibility is the outstanding advantage of the new
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
the professional recording industry. Related units are sim-
ply plugged in or cabled together. It’s that easy . . . that
quick!

Fairchild’s Unitized Amplifier System now makes it
practical and economical te 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 permits 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.

Unit 620 — Power Amplifier Unit 626 — NAB Equalizer

Unit 621 — Microphone Preamplifier Unit 627 — Variable Equalizer

Unit 622 — Pickup Preamplifier Unit 628 — Diameter Equalizer
Equalizer Unit 629 — Mixer

Unit 623 — Line Amplifier Unit 630 — VI Panel

Unit 624 — Output Switch Panel Unit 631 — Bridging Device

Unit 625 — Input Switch Panel Unit 632 — Auxiliary Power Supply

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.

_ CAMERA
AND INSTRUMENT CORPORATION

MICROPHONES)
[#5:3
PICKUPS

LINE

2 RECORDERS

MONITOR
SPEAKER

Single Channel Systems: for recording from a microphone or
record or playing back from a pickup.

INPUT
CHANNELS -

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

INPUT.
CHANNELS

LINE
$

RECORDER RECORDER

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

MAKERS OF: TRANSCRIPTION TURNTABLES, STUDIO RECORDERS, MAGNETIC CUTTERHEADS, PORTABLE RECORDERS AND LATERAL DYNAMIC PICKUPS
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Early in the his‘!i:rrj_f of radio telephony, it became evi-
dent that farther growth @
accurate means of controlling frequency. The first stcp

and expansion depended on

toward solving this problem was taken in 1915, when a
Laboratories engincer developed the 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.

A Rochelle salt crystal used by

1917 o Llaboratories researcher to

cantrol an ascillator circuit was the grands
daddy of dll frequency conirol crystals.

1924

broadcast reception

Quartz crystal applied to fre-
quency control of station WEAF
by Bell Laboratories-Western Electric team
greatly improved the quality of distant

From that day on, the Bell Laboratories-Western
Electric team has ploneered in piezoelectric crystals.
New cuts, new circuit applications, new methods of
erowing synthetic crystals . . . all have been developed
by the Laboratories, and all mass-produced by Western
Electric.

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

the finest quartz and synthetic crystals for every service.

1927 Oscillating 100,000 times a sec-
ond, a crystal served as the
heartbeat of a clack far more accurate
than any other timing device ever before

and laid foundation made by mon.

for more economical use of radio spectrum.

'Iqs Low - temperature - coefficient

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

1934

signed by

& o

COMMUNICATIONS FOR OCTOBER 1947

"Traffic Cop” crystal filler de-

act as separation unit for carrier systems.
Led to today's 480 channel cooxial systems
and single sideband radio tronsmitiers.

1939 GT crystal serves as a “fre-
quency model.” Used for Loran,
extremely accurate time signals (stable to
1 part in 10%), and other applications re-
quiring utmost frequency stability.

Bell Loboratories to



1942 Wire mounted crystal unit de~

signed to withstand shocks and
rough usage went into battle in tanks and
with orfillery. Western Electric produced
over 10,000,000 of these.

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

1943 Synthetic ADP crystals, 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.

1947 EDT crystals — the first low-co-

efficient synthetics — are being
grown an Western Electric's crystal farms
ta replace hard-to-get natural quartz.

BELL TELEPHONE LABORATORIES
World's largest organization devoted exclusively to researciy
‘and development in all phases of electrical communications.

We

Mﬂlul/ur'lurlng unil
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A HABIT TO JOE...

+++YET BOTH WANT THE SECURITY
your P.S. Plan Provides

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

There is no surer way to this peace of mind than systematic 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 Payroll Savings Plan is an investment in
employee contentment, in the citizenship of yvour community, and in the
security of America’s future. This is practical “emplovee relations” of the
highest type and pavs dividends of satisfaction to evervone.

Start a drive today for larger participation in the plan. Many employees
may be unfamiliar with irs advqntagcq If vou want literature for distribu-
tion, contact your State Director of the Treasury Department’s Savings
Bonds Division.

“NEW IDEA> TO HIS NEPHEW

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

Tue Treasury Depart-
ment and the banks of Amer-
ica are making it possible for
farmers, doctors, and other
sclf-employed people to par-
ticipate in “automatic” Bond
buving by special arrange-
ment with their banks. This
extension of the Savings
Bonds progran is not a partial
payment plan and is intended
only for people who are not
in a position to take advanrage
of the Payroll Savings Plan.

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

COMMUNICATIONS

This is an official U.S. Treasury advertisement prepared under the auspices of the Treasury Departient and The Adwertising Council,

8 © COMMUNICATIONS FOR OCTOBER 1947




ensen
Moded J-61

WALL CABINET

Model ]J-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
speakers 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 sclid weoed frame. The
grille is of matching brown fabric with chrome
trim around aperture. Brackets for wall mount-
ing are furnished. On the back is mounted a
5-lug terminal strip. Height, 16-2/3 inches;
width, 12% inches; depth, 6% inches.
Model J-61 Wall Cabinet (ST-751)....514.50

JENSEN . |
MANUFACTURING CO.
6603 S, LARAMIE, CHICAGO 38, ILL.
Please send me a coby of the 1947 Jensen
catalog.

INGITE). BN . s Wl s . . e .
AAATEs S|, e heirmimms i, | onn JE—
()1 S S S Zone. ... Slage. ...\
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In SUN, WIND, SLEET or RAIN
FEDERAL'S 300-OHM LINE

gives Peak Performance

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,
oils 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-ohm 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, Ob per 100 FL | Pysical Dimensiens
froqueacy i Mopacycles | Conducter

19 | 17 [ 30 § 10 |_ S0 | Jack

Type |Characteristic| Yelocity of | Capacitance
Komber | Impedance | Propagation Per Ft.

.85 | 2.0 | 774 30

-1046| 300 chms 8l% 4.0 mmf | .38 | .57

* Reg. U.S. Pat. OF.

Available in convenient 1,000-
foot spools. Easy to stock,

e easy to handle, easy to use
o on the job.

Sl N /oderal YZ’Iep/zohe’ and Radio Corporation

i e

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

reseorch and engineering organiration, of which the Federal

Telecommunication Laboratories, Nutley, N. J., is a unit. In Canada:—Federal Electric Manufacturing Company, Lid., Mentreal, P. @.

KEEPING FEDERAL YEARS AHEAD...is IT&T's warld-widv
Export Distributors : —International $tandard Eleciric Corp. 67 Broad 51., N. Y.
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PRINTED CIRCUITS PROGRESS

PrinTEp Circurrs!, without which it
would not have been possible to pro-
duce the all-important proximity fuse,
have now become a vital factor in the
communications industry. The exten-
sive progress made in the art was re-
vealed during 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 pc
developments, involving transmitters,
receivers, components and manufac-
turing procedures.

A. 5. 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, L.R.C., dis-
cussed printed resistors; J. W. Jira,
Continental Carbon, described metal
film resistors; H. S. Crammer, Corn-
ing-Glass, covered the process of print-
ing conductors on glass; C. A. Mar-
lies, Associate Professor of Chemical
Engineering of the City College of
New York, detailed the application of
circuits on plastics developed at Meta-
plast Company; spraying techniques
were analyzed by G. W. Johnson,
Spraywire Labs.; J. M. Ternes, Altair
Machine Corp., covered hot die-stamp-
ing; C. L. Snyder, General Ceramics,
described printed- inductors; stamped
wiring processes were analyzed by J.
B. Straughn, Franklin Airloop and A.
Gross, Gross Electronics, demonstrated
a line of miniature pc circuit trans-
ceivers for the 470-mc band,

Dr. Cledo Brunetti, chief of the En-
gineering Electronics Section of the
Bureau of Standards, who conducted
the symposium, disclosed that there
were 26 methods that could be em-
ployed to prepare a printed circuit
item. These methods included paint-
ing, stencilling, printing, stamping,
spraying, die casting, cathode sputter-
ing, die stamping, dusting, firing,
cracking hydrocarbons at high tem-
peratures, decals, and catalyst action,

giéalph G. Peters, CommunicaTions, October,

1947

OCTOBER,

Discussing composition of paints,
Dr. Brunetti said that powdered sil-
ver, silver oxide, silver nitrate or
powdered 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,
styrene and methacrylate.

Conductor paint formulas were also
offered. On ceramics, with a process-
ing temperature of 450°C to 800°C,
it is possible to use 05% 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
650°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 25°C to
75°C for the thermoplastics,

In the analyses of pc¢ resistors, it
was learned that the composition of
one type of 1,000-ohm p¢ resistor was
384, graphite with 62% silicone resin
as a binder, the resistance having a
thickness of .003” and being approxi-
mately .17 wide and .4” long. The pc
resistors having higher wvalues of
50,000 ohms to 10 megohms use 119%
carbon black and 239 graphite with a
66% ethyl cellulose lacquer, Thick-
nesses in this instance range from
001”7 (%) to .004”.,

Potted cast-resin plug-in equipment
with pc circuits were also described.
These units have a-i, r-f, antenna and
other transmitter and receiver func-
tions, ranging in sizes from 17 x 27
to 2”7 x 4”. Industry specialists also
revealed that the pc idea was being
employed to process equipment for the
a-m, f-m and tv bands in unit and
coniplete form.

The pc parade is on!

TAXICAB RADIO

ACTIVITY 1IN MOBILE COMMUNICA-
TIONS development has been increas-
ing daily, particularly in taxicab sys-
tems. It has been only a year since

the FCC has allocated temporary
bands in 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 been granted to cab companies
and approximately 30,000 cabs have
or will have systems soon.

Since the early days of mobile sys-
tems, many radical changes have oc-
curred in equipment design. Today,
all taxi systems use f-m. Receivers
use harmonic amplifiers, and resonant
lines are employed instead of lumped
inductance in many types of equip-
ment. High orders of frequency mul-
tiplication appear, with 48 to 96 times
the wusual factor. Instant heating
tubes are widely used to conserve
transmitting power drain during
standby periods. Miniature tubes are
now used in most equipment, and the
number of tubes in the transmitter and
receiver have been increased to im-
prove operating efficiency.

A variety of calling systems are em-
ployed, such as selective calling, lock-
out, mstant 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 type of construction
is a feature of many tvpes of equip-
ment.

The ruggedness and durability of
electrical and mechanical features, so
essential to equipment of this type, has
become a design and production wust
of 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.

I reply to many inquiries we have
received concerning this growing in-
dustry, we have arranged for a series
of comprehensive articles which will
analyze taxi radio research, design,
production, installation, operation,
maintenance, servicing and licensing.
The series, beginning in December,
will be written by Samuel Freedman,
Commander, USNR (Ret.), author of
the book Two-Way Radio—L. W.
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Two-Way Taxicab Radio
FLEET INSTALLATION

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

Operating more than 1,500 taxicabs,
we were among the first applicants for
an experimental license for this new
teol, although we maintain =« most
elaborate telephone network wiihh more
than 313 miles of leased telephone
lines, 143 telephone-equipped cab
stands, four branel exchanges serving
the suburban area and a main tele-
phone exchange which serves the city
proper.

The first two-way radio equipped
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 being used to reduce
the number of cuf-outs caused by two
or more cabs transmitting at the same
ttme. With this system about half of the
cahs are able to hear each other as
well as the land station and thus know
whether or not the circuit is busy.

The two-frequency <implex opera

Thbe receiver (left). transmitter {right) and
power supply in trunk compartment of taxicab.

12 ¢

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-
cengers, 1s desirable.  On the other
hand, other passengers find it interest-
mg and exciting. If the passenger
finds the radio objectionable, the
driver may reqguest and obtain permis-
sion to turn it off for the duration of
that trip.

The selective calling system has not
been favorably received because of the
tine consumes in selecting the de-

IRCA, type CV.2A,

Radio dispatcher in soundproci booth. Pads

of numbered tickets corresponding to numbers

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

We use a 15-tube receiver' which
operates from a dynamotor supply.

This receiver features a double su-
perheterodyne type of circuit, with one
r-f stage (6AKS), a first detector
{GAKS), second detector (65H7), two
i-f amplifiers (65H7), two limiters
(6SH7), one discriminator (6H6),
one noise rectifer (6HG6), one com-
bined squelch and first a-f amplifier
(6SL7-GT), one second a-f amplifier
(65H7), one class B audio power-out-
put stage (1635) and first and second
multiplier stages with 65H7s.

The oscillator
controlled.

circuit iz crystal-

In the noise-squelch circuit the noise
voltage appears across the plate re-

Order-taking clerks




Two-way setup in cab. 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 key.

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

Selectivity i1s 6 db down at 22.5 kc
and 85 db down at 120 ke off reson-
ance by 20 db of quieting method.
Sensitivity is 1 microvolt 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 17.0 to 18.0
mc and 1940 to 2060 kc.

Our 20-watt transmitters’ have an
i-f circuit which consists of a 6S]7
oscillator, 6SJ7 phase modulator, 65]7
first doubler, 65]7 second doubler,
2EZ4s as third and fourth doublers,
two 2E24 triplers, and two 2E24s as
power amplifiers. The audio circuit
consists of a 65G7 audio amplifier and
6SL7 limiter.

Direct crystal control is incorpor-
porated with a Plerce type oscillator.

A coaxial antenna changeover relay
maintains constant transmission line
impedance.

Crystal frequency range is 3100 to
3400 ke, and crystal multiplication is
48 times.

Modulation (phase) is *=15 k¢ for
100% modulation.

Under present operating conditions
conservation of air time is of utmost
importance. When two or more com-
panies are operating in the same gen-
eral 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-

perative that each contact be limited
to the amount of information which is
absolutely necessary for intelligent op-
eration, without codifying 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
cab presents an entirely different prob-
lem than that offered by any other ser-
vice. In most mobile services the mo-
bile unit has a predetermined route
and destination controlled by the dis-
patcher or other controlling official.
Their problem is to coordinate subse-
quent orders with that route schedule
and destination. In taxicab operation
neither the route nor the destination is
known in advance of the loading pas-
senger and the prcblem becomes one
of coordinating available orders with
that movement. Further, the dura-
tion of the trip is much shorter than
that of other services, Thus the time
element becomes of the utmost impor-
tance, for if teo much time is con-
sumed in obtaining an order for a
vacant radio cab it may be hailed by
pedestrian and its usefulness in filling

*RCA CM-3B

_nearby orders lost. Thus another cab

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 section of the city in
much the same way that the various
telephone exchanges of the telephone
company serve particular areas of the
city. In our system, though, the dis-
patchers 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 effect 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 cabs, are mount-
ed in tiers in numerical order on a
control board on the desk of the radio
dispatcher. By means of these tickets
the destination or position of each cab
is always before the eyes 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 ticket bearing that cab
number, and these data are sent to the

{Continued on page 42)

Cab dispatcher setup

used by the Phila-

delphia }:’ellow Cab
0.

INCOMING TELEPHONE LINES TO ORDER DEPT.

TELEPHONE ORDER CLERKS

LEASED TELEPHONES TO CAB STANDS

TELElPHONE E:ISPATCHIERS

RADIO BOOTH
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CERENL SETORY TeSCR

KEN
UTILIT

Power Company
F-M SYSTEM

WHEN THE LIGHTS GO out, niinutes
count to an electric company repair
crew. Cutting down those minutes
between the time service breaks down
and the time the lights go on again
means lower costs and better 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 system cannot be
reliedd on, because as Dan Haefling,
supcerintendent of operations and ser-
vice for Lexington, points out:

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

14 o

by E. W. BROWN

Vice President and Director of Operations

Kentucky Utilities Company, Inc.

cause power line breakdowns also
knock out the phone system.”

Tests have shown that a radio sys-
tem can provide that reliable service
50 necessary in our type of work. We
selected a Z-way' f-m service’ which
provides a link between four service

LN oN

“Robert S, White, electrical communications
engineer of Radio Engincering and Maintenance
Carparation, Lexington, in charge of installation.

“Although the f-m antenna of WOOB, of the
Fayette County Police Department, is alsg
located atop the bank huilding, there has heen
ne interference reported.

Figure 2
Mrs, Helen Evans of
Kentucky Utilities at
the controls of a re-
mote unit in the dig-
patcher’s office.  The
fixed station
mitter and receiver.
two hlocks away, are
operated

trans-

[rom this
unit.
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Figure 1

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

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

Anfennc Sites

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 bLuilding
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 weve held to acquaint
company personnel with the operation
of the cquipment and to prepare em-
ployees for the operating licenses re-



T T — S ————

quired by the FCC. Eleven persons
now hold permits for operating the
station transmitter.

Effective range of the system® has
been found to he 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 each
side of the Kentucky River, which was
too wide at that point for a nian on
one bank to hear his fellow workers on
the opposite bank. The procedure
which utility crews have used cver the
years was to shuttle 2 man in a row-
boat back and forth delivering mes-
sages. Frequently, work would have
to stop while the men on one shore
waited for the boat to bring back 2
report on conditions on the other
shore.

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

2

Hoisting the antenna support tower to position atop

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

When 65-mile-an-hour winds struck
Lexington on the 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. Within moments after the first
gusts struck the cily, 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.

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

4Call letters of fixed station are WCLI; mobile
stations, WCLK.

Figures 3 (left) and 4 (right)

18
34 gy antenma
WAO8 ANTENNA
WOOE ANTENNA IS
MARKED AND LIGHTED - - ——— - = e
PENT HOUSE 'lU'
o= = e EE R T
FIRST NATIONAL BANK BUILQING
200
2 = 1,000 ABOVE SER LEVEL
Figure 5

Diagram of fixed-station antenna loeation.

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

Each crew was able to keep in 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 not 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 windstorm
ever recorded in Lexington” Mr.

the 17-story office building in Lexington, Kentucky.
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AMPLIFIER 8 GONTROL UNIT

Haefling recalls, “we were able, by
radio, to keep on top of the situation
at all times. T 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-
cquipped 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
Trensmitier schematic,

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

Switchboard Setup

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 operatar to use the radio system
when the regular radio operator is not
on duty.
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! ‘ ELECTRIC COMPANY

| ®
| Kansas City, Missovuri

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 test 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 antenna.

® .005% Frequency Stability Without
Temperature Conirol

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.

ch’te 706{d¢ for complete inrformuiion

on this compact, high performance equipment
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TELEVISION RECEIVER
Production Test Equipment

IN LAST MONTH'S DpISCUSSION of our
tv-recetver production test setup ap-
peared a general review of equipment
used, as well as details on the
composite video-generator apparvatus,
sound and video i-f alignment units,
low-frequency distribution system, 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
employed 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 each 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
series of appropriate harmonics. The
harmonics are, in turn, mixed with a
single frequency for each channel
which is produced by a self-excited
oscillator.  Sound and picture carrier
frequencies spaced 4.5 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 ohserved any time.
With the aid of the coarse and fine at-
tenuator controls the output may be
reduced to 1 millivolt. Sensitivity mav
thus be checked when calibrations are
macle with a standard.

Horizontal deflection voltage for the
assoclated oscilloscope is  available

18 e

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 Victer Division, RCA

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

IHaving aligned the antenna and
other r-I circuits ahead of the first de-
tector in the head-end unit of the re-
ceiver, it remains only to align the
local oscillator frequencies. This is
done by means of thirteen crystal-con-
trolled frequency - modulated sound
carrier signals set for =25-ke swing.
These signals originate in the central
signal cage and are obtained from a
high-frequency signal selector and at-
tenuator pancl 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

YO MiGH FREQUENLY
ATTENUATOR
BANEL
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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 comnbined pic-
ture and sound carriers are transmitted
over five separate coaxial lines. These
are single-ended, 50-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 typical instal-
lation of high-frequency, distribution
transformers,'® are shown in Figure
12, One of the six lines seen in the
photo is a sparc.

This transformer matches a single
50-ohm line to four 50-ohm iines or
terminations in parallel, 50 to 12.5
ohms. The voltage step down is 2 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

(Continued on page 44)

Figure 12
High-frequency distribution system transformers.



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 fungsten

Yoltage - = = = = = = = = = & 8.0 v
Current = « = « = = = v o « = 3.5 amp
Grid-Screen Amp. Factor {Av.) - - - &

Direct Inter-Electrode
Capacitances (average)

GridPlate S =R o AUAFS 0.08 puf
Input = = = = & 4 @ - o . . . 8.0 uuf
Output = = = = = @ 2 = « « = 2,1 uuf

TYPICAL OPERATION

Class C Telegraphy or FM Telephony
(Key Down Cenditions, 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 25 125 ma
D-C Screen current <« - - - - 40 37 35 ma
D-C Grid current = =« « « - = 13 16 16 ma
Peak R-F grid input veltage - - 135 155 180 v
Driving power {approx) - - - B 25 29w
Screen dissipation - - - - - - 100 %2 8B8-w
Plate power input - - « - - - 40 125 250 w
Plate dissipation = = = « =« = 12 30 50 w
Plate power output - - - - - 28 95 200 w

SIXTY-’-FIVE WATT

- EIMAC TETRODE

TYPE

-60A

THE ANSWER TO THE TRANSMITTER-MAN'’S .PRAYER

Available now, type 4-65A is a small radiation cooled, instant

heating tetrode. Devoid of internal insulating hardware, the
4-65A was designed as a tfansmitting 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 makes 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, type
4-65A embodies the inherent characteristics of low grid drive,
low feed-thru capacitance, and general stability of cperation.

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 ™" The Power of R-F .
TuBES

EXPORT AGENTS: FRAZAR AND HANSEN, 30! CLAY STREET
SAN FRANCISCG 11, CALIFORNIA,
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F-M and A-M BROADCAST
Transmitter Buildings

S =]

S e e

A

SRl L80! Sl Doy e = o s

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

Florida.

Home

This

type of installation

excellent dround conductivity

of KSL

S0 kw a-m (lransmitter at
Lake City, Urah

provides

Salt

Major Factors

the Building

To Be Considered in
and Choosing a

Laying Out
Building Site.

Iy sunoing & noMme for a broadeast
transmitter, six factors should receive
nijor constderation: Preliminary plan-
ning, site selection, building lavout,
technical accessories, building services
and the stvle of the building.

Site Selection!

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

Adequate coverage 1= the first neces-
<itv for the success of any broadeast
station.

Facfors In Site Selection

Zowmg restrictions: Your municipal
or county govermment should be vis-
ited to Tearn what Luilding restrictions,
il any, apply to the site.

Roadways: Will vou need additional

roadway~? Haw much  will  they
cost?

Hater: 1s fresh water available?
Must you sink a well to unknown

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

Sewage: What provision wust be
made for sewage disposal?

Pogeer : Will primary power be casy
or difficolt to hring in?  What about
an alternate source of primary power ¢

Program cocutls: What 1
sary to bring in program cirenits?

neces-

Drainage: Unless vour bulding iz
speeifically adapted to a marshy site,
Wiroam a survey and study of broadeast
fransmitior huilding destyn and construce-
fon by the “Western Electric Oseillator.”
Colloboratig in the program were Royval
I Howard, NAB director of engineci-

ma ;A B Chamberlam, CBS chief engi-
weer: Jo L Middlebrooks, ABC  chict
factlities cngineer, and J. K. Poppele.

vice president and  chief  engineer  of

I"OR.
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does the land drain properly with the
heaviest precipitation to be expected?

Seil and fornndation conditions: Are
there any unusual conditions that will
make construction difficult and costly ?
Will soil give the ground screen rea-
sonable efficiency ?

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

Towers: Is there a convenient loca-
tion for the erection of vour antenna
towers?  The Civil Acronautics Au-
thority must he checked for any re-
strictions on antenna height at the site
being considered.

Aeccessibility: Will the site have un-
u-ual construction and operativn costs
because of inaccessibility ?

Amount ot Land Needed

=M stations will fit on a small tract
of land because they do not require
acreage for an antenna ground sys-
tem.  Little more than the building
plot. with parking area and appropri-
ate  Jandscaping, will accommodate
the majority of f-m stations, provided
the antenna tower can be erected on or
near the building. [owever, it must
be remembered that it 1s desirable to
exercise control over property in the
immediate  vicinity of the tower to
avoid the possibility of future crection
of a tall structure which might ad-

verselv affect the propagation 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 he Jarge
enough for an array even though your
single racdiator 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



stations, but generally make th: build-
ing more expensive.

The improved radiation characteris-
tics of an a-m installation on marshy
ground or over water are attractive,
but competent estimates of the cost
of construction should be on hand be-
fore you can be sure that such a site
will pay of. Building on marshy
ground often involves very expensive
underpinning. Building over water
will also require special construction
methods.

The ideal site is one on which the
transmitter building can be puc up on
a waterfront plot by conventional
methods, with a short transmission
run to the tower system in an adjoin-
ing sheltered body of water.

Mid-City Buildings As Transmitter Sites

The excellent coverage and operat-
ing convenience of f-m installations in
tall city buildings must be weighed
against several factors:

Are there any zoning restrictions or
building ordinances against installa-
tion of the transmitter in the building,
or the antenna on top of it?

Will the building support the an-
tenna? Will the transmitter overload
the floor at the chosen location? A
preliminary study by competent engi-
neers on these points is good insurance
against unforeseen’ expense. Struc-
tural alterations on modern skyscrap-
ers can be very expensive.

Can you get the transmission line
to the roof without interference with
other tenants? A top:floor installa-
tion makes this easy but is not always
available.

Is the power cabling te the trans-
mitter floor large emnough? Will
there be large variations in the power
consumed by other tenants, causing
irregular supply voltage? A separate
power run to the top floor of a tall
building is another expensive item.

What about building services such
as’ heat and elevator service during
your- after-midnight eoperation?

Transmitiers on Mountain Tops

F-m and television are “going to the
mountains” for antenna height. Obvious-
ly a mountain top is in general a very in-
accessible site. Its usual advantage, be-
sides coverage, is low land cost. There
are quite a few items which offset these
advantages.

Water, roadways, power and program
lines are often difficult and expensive to
bring in.

The building will cost more, because of
the distance both labor and materials
must travel.

Severe weather conditions may require
special weatherproofing. A study must

(Continued on page 36)
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Floor layout for 250 watt a-m (li) and 3 kw [-m (B) transmitter at KGBS, Harlingen, Texas.
0. Porter is chief engineer at this station.
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Layout for 1 kw a-m (4) and 1 kw f-m
audio and test equipment.

The floor plan for the 5 kw a-m station of KTAR, Phoenix, Arizona.

(C) system. In B of this layout we have the rooms for

This is a setup used at KSJO, San Jose, Calif., where John G. Bauriedei

is engineering director and Larry King is chief engineer.

At A is the automatic voltage

regulator; B, power distribution cabinet; C, control unmit; I}, oscillator amplifier; E.' power amplifier;
F, antenna control equipment; &, rectifier; H, high-voltage transformer; I, retardation coil; J, filter
Arthur C. Anderson

capacitor and X, water storage tank.
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is chief engineer of this station,
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HIGH VOLTAGE EQUIP.
CHAIN LINK FENG
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CONTAOL ROOM
14x2

CLOSET
4RXe

ERTAY
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V-H-F AIRBORNE
Communications System

by S. A. MEACHAM

Wilcox Electric Company, Ing,

Brrweex 1925 axn 1930, the airline
industry began. on a reasanably large
scale, to equip their planes with radio
equipment.  This was, of course,
natural turn of events since it was, and
i~ the only known way loeation of
areraft in flight can be determined.
At first these mstallabions consisted of
10- to  253-wart  transmitters,  with
higher power cquipment on the ground.
For a long time c-w wis used sinee it
simplified the transmitter construction
and allowed longer distance rransmis-
sion for a given power output. Ay the
complexity and speed of wireraft in-
creased it became apparent that cach
mdividual operation performed by the
pilot must be simplihed as much as wis
practicable.  Obviously voice mocdula-
tion was the next step and was acconi-

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 Qutput.
Provided by Crystal-Switching Arrange-

Both

Seventy-Channel

Coverage

ment in Receiver and Transmitter.

standards, would be considered very
crude.  To repeat, however, all the
hasic fundamentals of an aircraft com-
nmunications  system had been  incor-
porated.

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

plished over a rather short develop-
ment period.

AL this point ol development all the
hasic fundamentils ol an aireralt com-
munications system had been incor-
porated in its design.  The state of the
art limited  the refinements possible
and the original units, by present-day

The transmitter. Note the switching arrangement for crvstal

contrel on the front panel.

,

22 o

The receiver.
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' GUARDIAN sredents..

-

a new MIDGET
CONTACT ASSEMBLY

Vutenctiangeable

with the GUARDIAN Series 200
STANDARD CONTACT ASSEMBLY

AND COIL ASSEMBLY

'y

{p.2= S e

P i

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

Dotted line shows comparative size

273" long x 134" high x 1”7 wide '
CONTACT ASSEMBLY
double pole—double throw

Popular RADIO RELAYS in the GUARDIAN line:

K-100 Keying Relay For low voltage
control of high voltage tronsmission.

Guardian Series K-100 Relay will fol-
low key ar bug at highest WPM rate
attainable. High speed response, strong
magnet and return spring give clean
make and breck, produce best CW
note. Coils: 5 to 16 v., A.C.; coils far
other voltages on specifications.

|
I
|
I
i
|
I
I
I
|
I
I
I
i
I
i
|
|
|
;
|
l
|
1
I

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

A-100 Anfonne Relay A low loss

wire fed installations specify the A-100-C,
SPDT unit. Two A-100-C in place of one
A-T100 in open wire line systems will
avoid possible impedance mismatch. A
very popular relay with radio amateurs.

CUARDIAN

1610-L W. WALNUT STREET

—-—,——u—-—:—-——-.—-—

AlSiMag insulated relay. For single

T S ’

B-100 Break-in Relay For break-in
operation on amateur transmitters. The
Guardian B-100 Relay has laminated
field piece and armature. Fine 4"
silver DPDT contacts, capacity to 1500
watts, 60 ¢, non-inductive A.C., and
in A.C. primary circuit of any inductive
power supply delivering up to 1 KW,
inclusively. g

L-250 Overload Relay Provides accy-
rate, fixed overload protection against
current surges and continuous overloads.
Guardian's L-250 Relay replaces ex-
pensive, time-wasting fuses. Atfracts
armature on 250 mils. Max. drop
across coil—10 v. Guardian's L-500
Relay attracts armature at 500 mils.
Max. drop across cail—35 volts. Ideal
1 for experimenters on new circuits.

—.-__r_ e e ———— —— — — —— N — — —— — —

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

| Aek your jobber for the new midget contact switch assembly which
| iz interchangeable with the Guardion Series 200 coil assembly.
| Your jobber carries a lete line of Guardian radio relcrys.

o

A COMPLETE LINE OF RELAYS SE’RVING AMERICAN INDUSTRY
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units to smaller sizes, higher power,
multiple frequencies and much more
cfiicient operation, Initially transmit-
ters, receivers and sometimes even the
power supplies were large scparate
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-
municiations  system  which required
only primary voltage input, control
wire, and an  antenna  exwernally
located.

These communications equipment de-
velopments were very rapid and an
integral part of the extremely fast air-
line-industry  enlargement  progran.
The airline communication cengineers
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 Statlons

To insure relable communications
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 aireraft only 75 or 100 miles west
of New York, the {requency 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
spectrutn.  Some experimental work
was done in the v-h-f range above
100 mc and the results seemed to be
more than satisfactory. Much experi-
mental work was carried on by the air-
lines, government agencies and manu-
facturers. Just as the inttial test work
hegan the war broke out and forced
the airlines to do their job with the
available facilities. Early in the war,
the military services drew not only on
the wealth of knowledge gained from
their own v-h-f experimental werk, but
on that recorded by the various aero-
nautical groups.

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

Schematic of the reeciver.
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encountered by the airlines were ~ Schematic of the v-h-f transmitter. Crystal  Tan (C-172. Standard circuits are em-

solved by use of v-h-f, with one addi-
tional advantage. Atmospheric and
other types of undesirable roise 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-
sutrred their active pursuit of the in-
stallation of v-h-f systems. Two ob-
stacles were directly 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 of this
band, from 108 mc to 118 mec. The
various communications requirements
received the balance of the allocation
from 118 to 132 me.

We undertook the elimination of the
second obstacle and developed a two-
way v-h-f airborne communications
system.”

Many problems were considered.
Standard considerations of a general
nature were first specified. . Since
aeronautical communications systems

switching unit similar to that shown on the re-
ceiver diagram is used in this troosmitter.

always approach and sometimes actu-
ally 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 manufacturer. Accessibility of
components was another important
factor to be considered. We applied a
general rule of thwmb principle which
allows ten minutes to remove any com-
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 switcli.

Transmitfer

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

TType. 361 A.
“Type JL0A.

ployed 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 mec. 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 E0-watt
carrier.

IFrequency 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 extensiva survey
to determine how many frequencies
should he available within this unit it
was found that seventy channels would
be ample to satisfy all current needs
and allow rocom for predicted expan-
sion that would occur within the next
five or six years, A .crystal is used for
each frequency. *The small, hermeti-

(Continited on page 36)
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VETERAN

A

W J, McGONIGLE, President

VWOA vire aeveer T, AL Nicholas,
president of Farnsworth  Television
and Radio Corp., offered quite an ef-
fective analysis 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 Dbeen in ths television busi-
ness @ long thwe. T have been a tele-
vidion booster practically as long as
there has been all-electromnic television
—a atter of some twenty vears.  [or
a considerable part of that time T have
been one of the individuals secing it
just around the corner. Until this
yvear, | must confess that my enthusi-
asm has been what we might call pre-
mature.  But this much is certain: 1
had rather be secing commercial tele-
vision just around the corner and do-
ing something to get it there than con-
tinuwally be saving it is impossible and
doing nothing about it.  Television has
turned that corner.”

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

“The economic progress of the
broadcaster depends in large part upon
this circulation,” he said. “Broad-
caster progress means more and hetter
programs, and this in turn, of course,
stimulates still wider public interest in
television—and television receivers.

“Obviously television 1s not o wictons
circle as some would have us believe.
As a matter of fact, it is just the op-
posite. Tt is a chain reaction of prog-
with each part of the industry
complementing cach other toward an
assured and rapid expansion into u
great new national service.

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

sets,

TOSS,

25 o

WIRELESS

RCA BUILDING

OPERATORS

30 Rockeleller Plaza, New York,

YWOA  life
E. A. Nicholas, presi-
Farnswarth
Television and Radie
Corp., and VW0OA hife
member J. R, Poppele,
vice  president  and
chief cogineer of WOR
and president of TRBA,
at a recent meeting in
the Hatel
New York, during
which the new

member

dent  of

Astor  in

Farns-

warth  television  re-
cetvers  were  intro-
duecd.

would he met as rapidly as muanufac-
wrers could efficiently do so.  And
they are not gomg to e 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 vesults are now
clearly in evidence. The accelerating
advance brought akout by the faith of
the true television pioneers is shown
in these facts:

“There are now &0 regular sponsors
of television programs. This is an in-
crease of 709 over the number in only
March of this vear. And the list is
mounting diily.

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

“Construction permits for 56 sta-
tions have been granted by the [FCC.”

EAN reported that there’ll soon be
around 100,000 sets in operation.

T Assuming, conservatively, that Ave
persons view programs over each home
receiver, and this does not include the
large audiences in public places.” he
said, “it 15 obvious that the viewing
audience will total at least a million
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N.

ASSOCIATION NEWS

Y. GEQRGE H. CLARK, Secretary

With

persons by ithe end of this vear.
that viewing audience of one wmillion,
television will have gone a long way
toward attaining its cconomic maturity.

“All this, in effect, 15 a mere start,
To all practical intents, the curtain is
just now being raised on the conmmer-
cial debut of the television industry.

“Technically, television has truly
and fully arrived.  Economically and
artistically, the age of television Is
firmly ander way.  With good home
receivers at prices millions can afford
now beginning to reach the public in
quantity, the final impetus needed to
assure television's economic  success
has been eiven,  This is the final and
indisputable answer to ¢rities who have
said it could not be done,

“Television is on the right path. Tt
needs no artificial schemes to make it
click. It needs no subsidies that arc
now a part of the tradition of broad-
casting as established by radio. [t
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 1s ex-
actly what it is getting.

“No other new or potential industry

(Continued on page 43)



COMPLETE
. plus tax
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The DISPATCHER-Another FIRST for Molorota

The Motorola DISPATCHER is a compact, single-
unit mobile radiotelephone transmitter and re-
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-
telephone unit especially and effectively designed
for urban communications. The DISPATCHER
comes to you as a tried and proved communica-
tions tool—after two years of design and field
performance testing. It’s a Motorola masterpiece!

GET THE COMPLETE STORY
WRITE for illustrated,
descriptive brochure
giving you all the many
features and specifica-
tionsof thenew Motorolz
DISPATCHER—
WRITE TODAY,

LOW COST—NOISE FREE
2-WAY RADIOTELEPHONE FOR URBAN AREAS

P. S. . . “Precision” Selectivity

Now your conversations can be
conducted without interference
from other radiotelephones, ig-
nition noise, sparking trolley con-
tacts or any other elecirical noises
radiated in urban areas. P.S, does
it—"PRECISION" SELECTIVITY —
the sensational Motorola develop-
ment that gives you the absolute
maximum of protection against
off-channel interference of alf

types.

The Molorola FM

HANDIE-TALKIE S HERE!

Now you can have instant, constant
communications wherever a man con
go. Smaller than a brief cuse, easily
carried in the hand, the Motorola FM
HANDIE TALKIE is the eagerly awaited
.answer to hundrads of communications
problems. Send for descriptive hookletl,

Inc.

COMMUNICATIONS AND ELECTRONICS DIVISION

OCCUPIES LESS THAN P OF
THE CONVENTIONAL HIGH POWERED UMIT

DRAWER-TYPE CHA
ACCESS TO INTERIOR

CHICAGO 51, ILLINOIS ¢ N CANADA: ROGERS MAJESTIC LTD, TORONTO—MDﬁ' TREAL
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Figure 1

Hectangular alumioum waseduide tubes.

T 115

| RN

ncat

rod 14716+ and flux 14335,
fillets which can be obteined with this

Figure 2
Alominum waveguides brazed with Alcon brazing

Nuote the clean and

method of hrazing,

ALUMINUM WAVEGUIDES

For Lightweight Communications Equipment

THE POSTWAR  FREQUENCY  ALLOCA-
110Ny of the FCC, allocating all fre-
quencies up to 30,000 megacycles aod
bevond, authorize extensive or unhm-
ited use for practically all forms of
radio communications such as govern-
mental, commercial or private fixed
and mobile applications.  The most m-
teresting are the mobile and relay
services whose expansion and poten-
tiahitics depend on the utilization of
additional spectrum only existent in
the microwave region.

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

{a) — Inductive reactance rises tu
mbinite values as the frequency is in-
creased to reach the nucrowave specs
trunm.

th) — Capacitive reactance declines
to infinitesimal values as the frequeney
1+ increased (o reach the microwave
spectrum,

{ey—Physical dimensions decline 10
the point that small spacings or sepa-
rations between condugtors or con-
ducting suriaces become appreciable,
with respect ta the wiavelength, to he-
have like Tree space for microwave
energy.

The most marked of these now con-
cepts is the utibzation of waveguides
for the transnission ol radio energy.
With minor modifications, wavegutdes
may also be uszed for the control, meas-
urement,  transformation,  isolation,
coupling, tuning and propagiation of
micrownve  cenergy. This Breomes

28 o

Lightweight

Personal

Waveguides
and
Techniques in

For
Applications
Bending,

Mobile
New

Aeronautical,
Employ
Plating.

Brazing and

by ROBERT SHERMAN

Project Engineer
De Mornay-Budd, fnc.

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

A waveguide is the equivalent of a
conxial cable with the central conduc-
tor and supporting internal insulation
spacing removed =0 {hat only a hol-
loaw pipe remains. In practice, wave-
guides are hollow pipes, normaily ree-
tangular or cvlindrical. They ave fab-
ricated out of material having surfaces
teither natural or plated) with goodl
electrical comductivity,

These waveguidex become ncreas-
mgly necessary and hnally indispens-
able Tor the transmission and propaga-
tion of r-f energy as the wavelength
dilension is 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

COMMUNICATIONS FOR OCTOBER 1947

sheath of o coaxial cable approaches
dimension appreciable with respect to
a quarter wavelength., At that limit. a
coaxial cable Dbecontes cither imipos-
sthle or unpredictable in actual prac-
tice.  The encrgy then tries i whole
or in part to follow lateral >r semi-
lateral paths, as if the central con-
ductor were the carth and the con-
ducting inner sheath wall of the coax-
il cable were an 1onspheric reflecting
Tayer.

A waveguide on microwaves 1s an
artibieial  and  correctly  dimensioned
substitute for the earth and the wno-
gphere, Tt can be aceonvenicntly small
diameter pipe becuuse it is being used
with an extremely short wavelength.
The two oapposite wider wall dimen-

sions (called o dimension)  =imulate
the tonesphere andd the earth.  Micro-
witve  cnergy  travels  Jongitudinally

down the waveguide by reflections be-
tween those two walls exactly  like
lower frequency (sky wave) energy
trivels hetween the earth and the Ken-
nellv-Tcaviside layver. The two nar-
rower wall dimensions (called & i
mensiemd need only he there 1o posi-
(Contomed on pege 30)



A Once-in-a-Lifetime
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!

IBZ4 4. 8- @s s B! b4 S 2ldem | VEIIBA . ..ot . $ 490ea. 1803 ... ... ... .. .. $ 4.90 ea.
AT | e et - $ 1.95ea. | 12BA ... ... ... .... $29 05 e (BOH .. . .. cwEe $ 3.75 ea.
TN 2N . Sk B 708 | 2RSS E A $ 4.95 ea. .
2R - i e | @ $1595ea. |371A ... ... .. ...... $ 1.47ea. |832A ... ... .. ... ... $ 1.47 ea.
5o s o oI T s & o . $1595ea. [38BA ... ........... $ 4.95 ea. .| Type Push-Pull RF. Beam Power
%}23 .............. g}ggg ea. i)‘gﬁ .............. % 9?2 ea. | Amplifier. Max. Power Quiput 26W.
.............. ea. ea
ICPE fabel - Sk Lo $ 1.85ea. | WL530 ............ .$39.50 ea
T b $15.0% . (o 5 [Tl o $ .69ea.
BAPT e Sioms - Biae o v $ 295ea. {WLE31 ............ $29.95 ea. | WLBG9B 5
g?gzl """"""" i ggg €a. | Type Kenotron Vacuum Rectifier, | Mercury Vapor 'R.e.c.ti.ﬁ.ef.z glfve::e.
.............. 95 =6 (' Aiy Coélesl | Peak e, ’
1 e d A $15.05 ca. 5(;?00(3)_0;&ak ‘K\rrrzl:;ztajsfaa Volts, | Peak Volts, 20,000, Peak Amps, 10.
529 B | e - g $15.95 ea . T g
G o= b A BT ERE B ToBE 0, | TBIB e et otk (AT e
L T T T P $ .69ea|/I3A ..., b ZB5eal | 1825 .............. $ .49 ea.
Type H.F. Triode; Max. power out- | 7 4AY o $ 9.80ea | 1626 .............. $ .49 ea.
put 90W. Max. operating freq. 300 | 715B .............. $ 3.95ea. | 1641/RK60 ......... $ .85ea
M.C. A rare bargain. 23A-By ALY Eay e O 300 as (2RI b a il e $ .49 ea.
24A-B . . . iieoms o 185 e, ()08 | Ll iBamt ) $ .39ea.
V.T.25A (10spec.) ... $ .69ea. |725A ............. <1250 a. |BOTY ... s ot i, $ .98 ea.
V.T.52 (45 spec.) ....$ .69ea. |726A .............. $r 475 eay, [ B025 Loial Ll . $ 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 20%  you need is not listed, write us concerning
if to be shipped C.O.D. Open account to  your requirements.

Dept. K103;
I"c 4305 No. Lincoln Ave.,
. 3

Chicago 18, 1l
Our 27th Year
Reference, Dun & Bradstreet or American National Bank, Chicago.
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Nos. 10035 and 10039
Multi-Scale Dials

A pair of kuly "Designed far Application™
controls, Large ponel style dial has 12 to 1
rafio; size, 812 x 6%". Small No. 10039 has
8 ta 1 rofio; size, 4 x 3%4’’. Both are of com-
pacl mechanical design, easy to mount and
have totally self-contained mechonism, thus
eliminating back of ponel interference. Pra-
visiean for mounting and marking ouxiliary
contrals, such as switches, potenfiometers, alc.,
provided on the No. 10035, Standord Ffinish,
oither size, flot block art melal,

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

M

v

Waveguides
(Continned from page 2R)

tion the a dimension surfaces and uni-
formly as well as correctly, support it
in place. The & dimension walls are
attached (o the o dimension walls at
pomts ol zero clectric feld.  The
methad of mtroducing the energy into
a wavegnile together with the shape
and  dimension ol the waveguide, 1n
wddition to the operating frequency or
wavelength, are very important in de-
termining the distribution of the elec-
wric and magnetic helds which  will
exist when microwive energy 18 pres-
ent in the waveguide,

The material used most commonly
today for waveguides 15 cold drawn
rectangular brass tubing. A red brass
allov  of approximately 9097 copper
and 1064 zine is preferred for reasons
of strength and corrosion resistance.
It has been found suitable to u-e brass
hecause of its good maclinability, ease
of Tabrication, mechanical strength and
case of electro-plating.

It now appears that an urgent need
exists for lightweight communication
cquipment for acronautical, mohile and
personalized applications. OQur thoughts
nnediately turn to aluminum, mag-
nesitm - and  plastics as  the possible
niaterials.  This is so Dbecause ol the
obvious diiference in weight as well
ax an eventual reduction in cost.  The
foregoing naterials have heen consid-
eredl and  the following  conclusions
have been reached.

Ahluminum tubing has been suggested
for use as waveguides because its
weight is less than 5 that of the cor-
responding brass tubing. Pure alu-
minum weighs only 098 pound per

Fignre 3
Adjustable plating rack which makes use of =z
eenter anode of swainless steel and can he used
to oblain satisfactory interior plating of straight

waveguide sections.
4

INSULATING
BLOCK ~
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On the Same Antenna

Cover all frequencies between 44
and 216 mec. with ONE low-cost, light-
weight Antennal Gives excellent re-
sponse for all ftelevision and FM
bands. Reguires (5% less space
than any other conventional dipole.

Ask your radio jobber for Premax
Antenna FMT-254,

/:r'emax H"OCJHC#S

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

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

Mochining

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

Bending

25 aluminum  rectangular  tubin
En
17 x 147 x .03 can be satisfactorily
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bent at %" radius using the mandrel
method of bending. Good bends can
be obtained on both the flat side and
cdge of the tube; Eigure 1. This
method consists of inserting flexible
steel strips inside the tube before bend-

ing.
Braxing

Brazing is considered the best
method of joining aluminum because
of the neat joints obtained and mini-
mum finishing requirements. Again,
parts which are too thin to be welded
may be satisfactorily brazed. The
brazing imethod best suited to wave-
guide use is the torch method. In this
method the heat is applied locally to
the joint with a welding torch. Oxy-
hydrogen, oxyacetylene, or oxynatural
gas flames can be used. It is advis-
able to use one of the first two gases
as they produce smoother and cleaner
joints and are faster than the third gas.
The thickness of the parts determine the
cheice of torch tip. This can easily be
determined by trial. It has been found
that hest results can be obtained with
a reducing flame. In our work® we
have used an oxyacetylene flame and
a No. 3 torch tip. For best results, the
aluminum parts to be brazed must be
absolutely clean, free of all dirt, grit,
grease, oil film, etc. The brazing filler
alloy must have a sufficiently low melt-
ing temperature to provide a practic-
able range at which brazing can be.
done.  Specifically recommended is
Alcoa No. 716 brazing rod, 7% thick.
The brazing flux used is of great im-
portance. It is used as a guide to pro-
duce a flow of filler metal. Recom-
mended is Alcoa brazing flux No. 33,
a low melting point flux (1,100° F or
below). Tt is the most active chemi-
cally and produces maximum flow of
filler metal. Figure 2 shows the many
clean and neat fillets which can be ob-
fained by following the proper brazing
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 1f one metal is plated on another
to a depth of 1,000 of an inch, all of
the current will flow in the plated sur-
face. It then follows that the guide

(Continued on page 34)

1 Data appears in booklet prepared for Signal
Corps.

MODEL P-52HF

TRU SONIC

FOR

BROADCAST MONITORING

lllustrated 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—é 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,
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P-52A Coaxial 2-Way System
For Home Reception

The Model P-52A Coaxial 2-way speaker system
embodies the same fine engineering and can-
struction exemplified in the P-52HF Separale
2-way system shown above, plus the added fea-
ture af space saving design. 1200 cycle cross-
over — 80°x 40° dispersion through 8 cellular
horns—heavy, 6 pound Alnico 5 magnet for high-
flux density—~16 ohm, 20 watt input—15" cone
diameter. Price $205.00 list.

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

STEPHENS

MANUFACTUR!

10416 National Bivd.

Speaker Systems for

COMPANY

Los Angeles 34, Calif.

Theatre and Home
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The Industry Offers

RCA DUO-CONE MONITOR SPEAKER

A 2 walt doo-cone monitar lowdspeal er, 4y pe
LC A s heen developed by D H, T Olson
ol the ROA Jaboratories, s range s said 1o
bBe 34 cycivs to 13,080 cycles

Spealker conaists of a 137 pan (ype mechan
=nn Cones are of the direct radiate type sl
cotsist of high and low frequency units mounted
together coaxially and sharing  the e axi-
anl cone fphery angle

Hhgh frequency onit oo 27 cone with an
alnminim wire-wound  vowe el

Low-lrequency cone employs « 157 draphragm
with o high mass vl coil 1o produce low
distortion factor, a4 wide angle (12 at ISI "
cvcles), and 4 low [fundamental resonant
queney, which 1x smid te be approximatelsy
cxcdes.  Abeve this Dreguency  the reinet
due 1o the mechanmical compliance ol the
suspension system, docs not apprecudsly retard
the movement sf the cone.

The speaker ciabinet has an open bass refex
porl. For a Jow-frequency  response, the port
may be closed by o manual contrel.

Has control puncel with volume contrel. com
pensator and channel selector,  Channel selector
switch may be employed to connect the speakar
to any one of 10 high level audio busses, When
this incthod of bridging is desived, o 15-chm
power attenuator can he uded and mounted on
the control panel

G.E. TV PROGRAM CONSOLE

A desk-like welevision program console, TC-6- A,
has been developed by the transmitter division
of the G. k. clectronics department,

Console, divided inteo three sections for the
program director, video operator and  audie
operator, i~ designed for use in the control
room where, with the aid of a camera coutrgl
desk, any channel may be <elected for the pro
gram line,

Visual portion of unit  provides switching.
mixing, fading of any of <ix channels; inter-
locking  lever  operation o lap-dissolves,
switches to bypass camera channels to line;
signal lights to indicate conditions in all chan
nels: and Alm projecior gontrals

In the program audiv ~ection of the console
are five mixer pnsiti W proguiim  busses
with master gain contrals and v melers; mon
itor speaker contral; cue womphfier (to talk-Dack
system) confrol and studio-spoaker control,
Tube complemeni: Three o ACTs: ane 68N7
one GAGT. one 616, dud gne ODIVRISH

3z o

G-R CAPACITANCE BRIDGE

A capacitance  bridge, type FloC, fo meas
are capacitance anl dissipation at oM frequen
cles Between 30 exvcles wnd 300 koo has been e
veluped by the Genera 27,

Radio Comypany, 273
Massachusetts Avenne, Camhrdge 340 Mass

[ustrument's usex  mchule med~urement  of
drelectrie constant and  dissipanion factor of
diclectrie materiads as a mmn\m ol frequency
The frequency range cove ad o ke \11"'
cient o show the effeels of
tion wr low a-l and of dipole dipolarizaton in
polymers, The effect of surface water hlms on
rsnkiitiors can e mcasared, as ocan the Boella
clifect in resisic

Cirenit i (vnn-nwm;l] Schermy hrodge.
n=ing w G-R ]ﬂ(cmum capacitar as the stand
ard eapacitance newly designed  ~hicliled
mput (rmsformer with polystyrene ape insula-
iion make~ possible the extended  apper fre-
ieney limil of operation

The direet reading  capaeitance  range 14 160
mmid 1o 1 omid at Lo eycles and 100 to 1,100
mmid at other [regquencies Using  the sul
stitabion wethod of measocement, the runges 1=
fram 0.1 o 1AKEr  mmid [Hesipation  factor
range is from U002 o 0.5

Accuracy ix 2020 for capncttance, = 2005 foy
dissipation factm

RAYTHEON PORT.AOLE CONSOLETTE

A portable consglette, iype RPC-300 with o
\'nput chaunels, for microphone or  ‘urntable
which  Teed um, four individual pre-amplifiers
and terminate in Ghe mixer hag been annognced
by Ravtheon Manufacturing Co.. Waltham 54,
Mass.  Output stage can he  ~witched mio
etther of two output lines

tive headset montoring of either output
obtained hy swiiching A terminal s
I sross the autput of the final stage i
connection ol a menitor anpdifer for Joud
speaker ocutput. and a telephone handset may
be switched inte cither line for cties or othes
communication

Input impedance. 600, 230, or 50 ohms, Ly
changing trapsformer tap- Outpnt impedance
£} or 130 ohmes, selected by o switeh.

Ouiput Jevel, <25 vuo maximnn; 1 e ont
put ley A0 db hiedow output level Vreguenes
response, dowrn L3 b ot 30 and 15000 caeles
Lk -exele reference Distartion,  le<  thun
ton from 100 o Al cveles: Jess than 1.5¢
irom 3t 1N cclen Signad e oise victice.
better than @b with & db giome 20 vnooug
vt Overall waing 93 db maxomam.

Tube compvlemont, ax oI7<0 cae 58N rwe

T
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SYLVANIA THERMISTOR BRIDGES

Twer thermistor lidges, TBN 7SE and TBN-
oSl provediog 10 power measurement up 1o
twe milhwatts ot frequencies up o the shorter
micrpwave regioms have heen announced by the
vleetranies  division,  Svlvanw Electrie  Prod-
uers, Iue., 300 il Avenne, New York I8, N Y

Type TIN-TSE 1= for conunnous duty at noc
mal  laboraiory  ambient  temperatires where
measubentent in S, N and K omuerowave bands
suay e made  accurately  with switable oo
measuring heads The brdge s independent
ol drequency, hut should be used with appro-
priate thermistor monnt. Twe milliwatt seale
setsibivity s essentially hinear hut a calibra-
tion entve is required Tor cach of hewd used.

Tube complement mehntes one 6X3GT/0G, two
VIGIOS and one VR 150G

Type TBN-H8E thermistor benlge, which re-
quires external oven  amd  thernmustor  maunt,
vontains i Wheatstone bridge cireuit with three
precision restslov arms and oxternally. mounted
thermistor; a stabilized ZiHd-cycle scurce for
the Dbrdge: stable Jd-¢ sonrce Tor substitution
meastrement ol r [ power, and an amplifier.
It i inddependent of freanen atd can be used
proviling
readings from 25

s balanced or unbalanced bridge
u

tbe [all scale  meter
owntli~ to 2 milliwates,

10

mie

[ ube complement mehudes
Y tdas, twe A0S three
VLB,

WORKSHOP ASSOCIATES ANTENNAS

Thgh gam direetional antennas for each 0I ﬂl(‘
three communteation bands, 152-162 me, 72-76
me. and 3.4 me, have been :mnounced by
The Workshon Associates, Inc.. 66 Needham
Street. Newton Highlands 61, Mass

Antennas  are G-element arrays with two
Jdriven elements.  Two Lays use reflector and
director plm(‘x[lr Llalf wave spacing between
the b ted 1o ;1]11\(‘

The g sard 1o he 7.6 dh

am as




AMPHENOL TUBE MOURNT

A steatite mounting bracket of compact design,
available with or without feed-througlh steatite
bushing which permits back of supporting panel
wiring, for direct mounting of metal industria;
tubes,  similar to 172 thyratron, has becen an-
nonnced by American Phenolic Corporation,
Chicago 30, 1lliuois.

b’.][‘erminal serew sizes of %" or ¥4 are avail-
able.

Surface eleetrical crecpage distances are said
to be held at about 2 enabling use at high
voltages.

Exterior of stand-off is glazed aud metal
parts plated.

TRIG TOWERS

Trianguiar, tapered towers for a-m, {-m and
tv, Trig Tower, fabricated of 61 § T aluminum
alley, have been announced by the Rostan
Cotporation, 202 East 44th 5t., N. Y, 17, N. Y.

There are three sizes: 30, 20/, in 10’ sections,
as well as a complete 10 unit. The tapered
lines permit nesting. of seetions.

Tower is self-supporting and has been tested
to hold 200 pounds of gear, with a projected
area equal to 5 square feet of flat surface in a
90-mile-an-hour wind.

* 5 ¥

W, E. RELAYS

Relays, types 275 and 276, using tnercury wetted
eontact surfaces in a hermetically-sealed switel.
have been announced by Western Electric. A
development of Bell Telcphone Labs, the switeh
is said to provide almost instantanecus hreak
of contacts with eonsequently high current-
handling eapacity, The mereury provides ex-
tremely low contact resistanee, serves to
dampen undesirable modes of wvibration, ana
elimmnates chatter. The continuous teplenish-
ment of gontact surfaces prevents deterioration
of the underlying metal. Because this switch
unit is sealed in a gas-filled glass envelope, it
requires no maintenanee,

% % *

MILLEN FREQUENCY
CALIBRATION UNITS

Two frequeney-ealibration units, 90315 and
90511, for ehecking transmitter earrier frequen-
eies and other high-frequency signals against
WWYV, have been ammouneed by the James
Millen Menufacturing Company, Malden, Mass.
Model 90515 calibration unit combines the fune-
tions of the secondary frequency standard model
9505 and the high-frequency multiple ard mixer
unit, model 90511. The 90511 is available sepa-
rately for those already having seeondary fre-
quency standard 90505.

FIVE POPULAR

ASTATIC PICKUPS

Are now Available
with the New

“( CARTRIDGE

/

For Home
or Studio
TONE ARM
REPLACEMENTS

QT-400

HP-QT

The “QT" Cartridge, now famous for its rare beauty of
tone reproduction and freedom from annoying needle
scratch is, because of popular demand, being supplied
in the five Astatic Low Pressure Pickups illustrated above.
The specially designed needle with which the "QT" Car-
tridge is equipped is replaceable and is available with
sapphire or precious metal playing tip.

Pickup Models QT-508, QT-510 and FP-QT, with standard
mounting centers, may be used for reproduction of 10”
and 12” Records. Transcription Models QT-400 and HP-QT
may be used for reproduction of all lateral transcriptions.

Needle pressure with all models is but one ounce.

See ydur local

Radio Parts Jobber
or write direct
for Literature
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HIGH CAPACITY
TO SPACE RATIO
Weth Gobinson
Pressancized (Capacitons

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

Aveilable as "“standard” are variable,
fixed and fixed-variable units — in &
wide variety of capacitance and current
rating. In addition, JOHNSON can
build any pressure condenser to in-
dividual specifications.

FEATURES

®low Loss
e High KV A Rating

® Shielded From External Electro-
static Fields

®Low Internal Distributed induc-
tance

® Complete Dependability

Write For  Nustrated
JOHNSON Catalog and
Prices

E. F. JOHNSON CO. WASECA, MINN.

Waveguides
(Continieed from page 31)

‘osses will dependd upon the surface
netal Therefore, it has heer
‘ound advantageous I some cases te
dlverplate waveguitles
silver has an exceptionally high con-
Tuctivity which 1~ also coupled with
yood corrosive resistance, The cor-
osive resistance can be even further
improved and the clectrical properties
mehanged if the <ifver i~ flash plated
with rhodinm or palladiom,

Stuwdies have been made of methods
for electroplating  aluminanr for the
niast JO vear~ with nany patents being
issted over this periad.
islactary platmg of alumimam has only
oceurved during the past fve vears.

Alumimum must be properky treated
prior to plating. We use the slmmon
process,” which consists of the follow-
mg ~teps:

t 1Y—Clean enthone  cmulson

cleaner or vapor degreaser,
2)—Rin~e in running cold water.

(3 —Feh in hot alkali <oletion,

() —Rinse m running wate -

(5Y—Seratch hrush.

(6)—Ip i ~trong mtric or nitric

hydroHuorie acud <olution.

{7)Y—Rinse m runping wate. .

(RY—Immerse m Aliren solution,

(9)y—Rmsze in running water.

(1) —Copper plate.

It b~ been found that when an alu-
minum  wavegunde i immersad i
copper-plating solotien, plating oceurs
niore rapidly on the outside of the
gwide than on the interior urfuee.
This explains the fact that the intermon
platmg is not asx good s~ desivad - The
clect of the prior weatment of the
alummum has worn off before the in-
terior plating  takes place and  thus
the lack of good plating qualits on the
mterior sucfice.  This, plus the Tact
that the nature of the plating solution
15 such that the throwing power s not
goordl enough to he recommended  for
sections over 127 in tength, wade it
necessury for us to design an adjust-
able plating Figure 3. which
makes use of w center anode of stain-
less steel and can be used to obtain
<atisfactory interior plating of straight
waveguide scetion~. When using this
rack, plating occurs simultancously on
the inside and tube.
Thus the effeet of the prior treatiient
of the alumimum - utilized on the in-
terior surface of the guide nnd the
throwing power of the plating solution
s pot a lnniting Tactor. A unitorm

used.

alunminun

However, sal-

with

vitek,

ottside of  the

s Recommended by Enchone, e, New TTaven,
(SR
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Complete RMA Range
1/2 = 1 =2 Watt

5%, 10%, 20% Tolerances
IN STOCK AT ALL TIMES

LEGRI S COMPANY, Inc.

B46-850 Amsterdam Avenue
New York 25, N. Y.

HOPP Dfgstic
RADIO DIALS

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

. s L |
PLASTIC RADIO DIALS have endless passibilities
in design, size, shape and color cambination,  Aftrac-
tive and durcble, aur rodio dials, windaws ond scoles
are preferred by mony leoding Radio manufocturers.
Not only for dials, but for numerous other elec-
tronic ond electrical opplications, Laminated Plastics
are preferable.
Consult with our arlists and engineers regard-
ing opplicotions for your particular purpose. Or . ...
send vus your blue prints or somples for quototion.

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

ESTABLISHED 1893




adherent plate can be obtained.

It has also been found that the elec-
tromagnetic waves of the wavelength
encountered in microwave work have
a depth of penetration very much
greater than the thickfiess of the oxide
coating inherent to unplated aluminum
or its alloys. The attenuation of alu-
minum waveguides wilf not he mate-
rially increased as a result of this
oxide coating. Therefore, it may be
desirable, in some cases, to use un-
plated aluminum waveguides.

Magnesium as well as various plas-
tics are now under investigation as
possible waveguide material. Briefly,
our investigation of ‘these materials
has indicated that:

(I)—Magnesium can be success-
fully plated by a new process.

(2)—Oxyacetvlene welding can be
used to join successfully mag-
nesium of the same thickness.
However, when different thick-
nesses are to be joined (such
as 15" and 34”) the thin section
melts before the thick section
reaches its welding tempera-
ture.

(3)—A1c welding which would use
an 1nert gas in place of a flux
would eliminate corrosion due
to Aux,

(4)—Various factors must he con-
sidered before selecting a plas-
tic material to be used for
waveguide fabrication, namely,
strength, mroisture absorption,
chemical resistance, electrical
requirements, thermal and arc-
resisting properties, dimen-
sional stability, hardness, plat-
ing characteristics and cost.

(5)—Plastics can Dhe satisfactorily
plated by various methods.

(6)—Plastics can also be metallized
(tubes larger than 17 x 14" x
05”) by directly spraying
metal on plastic.

(7)—Plastic material can be easily
formed into rectangular wave-
gutde tubes, The i-d can be
held to a £.003” and the wall
thickness to a #.005”,

Due to mnew developments men-
tioned, these lightweight materials
will have a tremendous influence in the
design of new communication equip-
ment; weight advantage is guined at
no sacrifice in electrical conductivity,
ease of fabrication and resistance
to corrosionn or cost, which will be
lowered as these new materials come
into popular use in the communications
field.

(%
F.W. SICKLES commn\g

OF CHICOPEE, MASS.
LEADING MANUFACTURERS OF

RADIO ELECTRICAL APPARATUS

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
in all standard broadcast receiving sets; our SLF

COSMALITE for permeability tuners.

Spirally wound kraft and fish paper Coil Forms and

Condenser Tubes.
* ok ok

Inquiries welcomed alse on COSMALITE COIL FORMS
for Television Receivers,

* ok %

*Trade Mark Registered

7 CLEVELAND CONTAINER (.

6201 EARBERTON AVE. CLEVELAND 2, OHIO
» All-Fibre Cans+*Combination Metal -and Paper Cans
» Spirally Wound Tubes and Cores for all Purposes
» Plastic and Comblnahon Paper and Plushc Items

PRODUCTIDRE PLANTS zlso :l Plymooth, Wisc. llgdenshnr[ H. Y., thicago, VI, IJmnlL Nich, Jameshurg, N. I,
PLASTICS OIVIS10NS at Plymouth, Wise, Ogdenshurg, K. Y. » ABRASIYE DIYISION at Cleveland, Ohio
SALES OFFICES — Room 223, 1185 Broadway, N.Y.€,, alsa §47 Main SL, Hartford, Cann,

IN CANADR ~The Cleveland Containes Camada Ltd, Prescott, Dokario,
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LEADERSHI

ALL THE WAY:

Subsonic and Ultrasonic
X-cul circular crystals up to 3" diameter and square crystals
up to 2” on a side, in thicknesses from 2" to .005" with frequen.
cies from 60 kc. to 20,000 kc.. oplically finished or silver, gold,
or nickel-on-gold plated.

RH-51 RH-241

The wide range of Reeves- In still another field of crys-

Hoffman crystal activities tal applications is the RH-241

includes such crystal units cryslal unit designed for FM

as RH-51 a hermelically iransmitters and receivers.

sealed, 1000 kc. crystal unit This is a plaied, 200-1000 kc.,
desxgned for frequency meilers and wire mounied, sealed unit which is also
secondary standards. The melal tube suitable for use in frequency meters
holder has a standard octal base. and filters.

/ REEVES- HOFFMAN
CORPORATII

SALES OFFICE: 215 EAST 91 STREET, NEW YORK 28, N. Y.
PLANT: 327 CHERRY STREEY, CARLISLE, PA.

Prof

of speciolization are reflected

the

 CABINETS « CHASSIS
PANELS « RACKS

36 o

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

\.. fransmitfer,

STANDARDIZED R545%
METAL EQUIPMENT

ADAPTABLE FOR EVERY REQUIREMENT

P or-Metal Equipment affers many features, including func-
tional streamlined design, rugged construction, beautiful
finish . . plus ADAPTABILITY. Eliminate need for special

made-to-arder units on many jobs.

essional techniques and years

high quality of Par-Metal. .

Uhite for Catatog
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V-H-F Airborne

(Continued from page 29)

cally  scaled, ervstal unit developed
during the war lends itseli to this use,
in a very desirahle manner, Its dimen-
siohs are approximately 47« 17 x
147, and when packaged just mside a
metal drum with its contacts protrud-
ing it Js unusually small and compact ;
the crystal drum is approximatels 342"
in dianeter and 2847 long,  The drum
ix moved in 3° steps by means of a
geneva mechamsm which s, in turn,
driven hy a motor (visible on the frong
pancel of p. 22 view). The crystals are
nwunted i the drum in such @ manner
thar each suceessive position is Sightly
higher in frequeney. The same drive
motor also drives a <haft which ex-
tends the length of the transmitter and
moves the capacitors i each of the
resonant circuits.  This resonant eir-
et change s ~ynchronized with the
cyystal position change and thus the
transnitter is kept in tune throughout
the hand.

Iixternal connection~ are all made
to the transmitter through an aircraft
type connecton located in the rear of
the chassis. This connector s « wired
that the unit may e operated or aither
14 or 28 volta. A coaxial connector is
included as an integral part of the rear
Mog for antenna eonnection.  An an-
tenna relay i located within the trans-
witter to transfer the antenna from
the transmitter to the receiver,

{To Be Concluded in December]|

Transmitter Buildings

tConlinued from puge 214

he made of the maximum wind velocities
and rainfall at the proposcd ste. 10 be
sure that the building will be water-tight,
especially around doors and window s.

Cnst of operation will be higher be-
cause ol the inaccessibitity. Complete
living facilities  for  personnet will be
necessary,  particularly  inoarcas where
“anowing m" can be expeetal.

The ideal t ngh-frequency site would be
4 mountain top m oor near a city, with
consequent <hort roadwayvs, watey, power
and sianal rans

Building Layout

The lavout of the bulding i another
mportant  transmitter constaction proh-
e T gs necessary, for instance, ta con-
sider whether it is better to combine or
separate studios and transntters.

The combmation ol transmitter and
stuchios will effeet certain coonoimics in
the cost of huildmg  However, 1f studios
near the business center are desired, sep-
aration 1s olten necessary with  larger



a-m transmitters, which must go to the
cduntry. for land of reasonable cost.
M_ountam-top f-m and television trans-
mitters must also usually be separated
from the studios.

Combined studio and transmitter in-
st'aI.Iations are advisable for f-m and tele-
vision stations in tall city buildings, or
a-m stations in smaller cities where cost
of Iajnd for the radiation system is not
prohibitive. Many new stations, particu-
larly of low and medium power, have
found that a combined installation in a
subu_rban district is practical and eco-
nomical.

Separate locations for studio and trans-
mitter are nsually necessary with moun-
tain-top sites for f-m and television, and
a-m statiens finding “breathing room” for
their antenna systems by going into the
country.

Whether the transmitter building
should be a show-place or just an en.
closure for transmitter and operators 1is
another problem to solve,

If the building is to be in a remote
location, seldom seen 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 architecture, how-
ever, do-pay off heavily, even in remote
locations. The difficulties of the site
make it even more important and prudent
“to think carefully in advance, to coordi-
nate the planning of persons involved
in the building, and to put up a perma-
nently satisfactory building that will be
easy to meaintain, with all the [facilities
necessary for the efficiency of the operat-
ing force.

On the other hand, if the transmitter
building is seen regularly by 2 large
number of people in your community, the
buildings becomes a permanent adver-
tisement for your station, establishing in
the minds of listeners the character of
the organization. The minimum response
to this situation should be a building with
a clean, well balanced exterior appear-
ance, well-kept approaches, architecture
neither pretentious nor dowdy. This
kind of clean, smart looking building need
not cost substautially more than a clut-
tered, ugly, rainshackle type of building.

Management must make a decision,
based on its resources and the praobable
benefits in good will to be obtained, as to
just how far it wants to go beyond 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 the
public, up to fountained gardens, beau-
tifully furnished visitors’ lounges, raised
viewing lobbies that circle the whole
transmitter 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 ef interior layout can be based
on the selection of the building units or
rooms to take care of your particular
needs and problems.

The transmitter room and centrol room
are the heart of any transmitter tuilding,

(Continued on page 38)

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

"At FM frequencies, transmission lines are _tric_l()".

That's why broadcasters who value reliability buy
ANDREY transmission lines. Having bought the best, they
find it good business to have Andrew engineers inst?ll' 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 frem 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.
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EL-3 EQUALIZER

NEW RMC

{PATENTS PENDING)

for simplified operation
plus finest reproduction

.+ . without compromise

PORT CHE

TER

Get the highest quality tone re-
production possible by using the
new EL-3 EQUALIZER with both
Vertical and Lateral recordings.
Use one arm for Vertical only
and one arm for Lateral only on
one turntable ov separate tables.

Connect both to the new EL-3
EQUALIZER  and obtain the

acme of perfection in reproduc-
tton from your records and tran-
seriptions. By simply switching
the new EL-3 EQUALIZER from
verlical equalization te Lateral
allows changing from one arm
to the other, at same lime, correct
equalization is thrown in.

Both the RMC Vertical only
and Lateral only Reproedncers
can be replaced by the RMC
Universal Liead on either or both.

Users of present RMC EL-2
Equalizer can get the extra ad-
vantages ol the EL-3 model by
exchanging Faualizer at a special
replacement price. Immediate de-
livery of anv extra arm or headl
with Fl-3 Equalizer.

Write for Reproducer Bulletin D 5

RADIO-MUSIC CORPORATION

NEW YORK

... are the answer
to any network problem

» SHARP CUT-OFF

» LOW INSERTION LOSS
= HUM PROOF

s COMPACT

= HIGH STABILITY

TOROIDAL COILS Although the demand for
our torcidat colls' has been incretising rapidly, we
are maintaining our usual good delivery schedules.
Most avallable fypes are:

RANGE

TC-1 500cy.—20KC
TG-2  100cy.—5KC
TE-3  10KC—100KC

Buwwell & Co.

45 WARBURTON AVENUE,

Coils are available in inductances from 1 MHY $5-12 HYS. >

0
-10
m
o
Z
Z -20
o
—
<
=)
Z
Ll
',_
—
< -30
' S$-105 WIDEBAND FILTER l
_40 i 1 { 1 1 11
0w 0O O W owWwowow
NN T T NN

% OF CENTER FREQ.

© Actoal meusuremenl%'(cken on
Toroidal Cail Filter manufactureg
" by Burnell & Ca.

"Write for our tatalogue.

Designers and Manufacturers

Electronic Products

YONKERS 2, N. Y.
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and they should be designed fivst, to ac-
commodate the transmitter and te pro-
vide Tor installation of the services neces-
sary  for  operation  and - malntenance.
Choice of the other building wnits or
raoms required for the installation can
then be made. These additional rooms
should be added around the transmitter
and control rooms to provide proper and
efficient  operating flow o the various
parts of the building.

In the frausmilter reom the Hoor space
should be sufficient for the transmitter jt-
seli, and moaddition must provide room
completely around it for sy sorvicing.
This means that in buck of the transmit-
ter, there must be room  to open any
swinging  duors, plus additional room to
allow  the operator, with portahle  test
cquipment or small power tools, to pass
the opened doors, The front of the trans-
mitter will Tace nte the conwrol room or
area.

The larger transmitters. which include
auniliary  high  voltage or couling  ap-
paratus in separate units, will ordinarily
have  recommended  transmitter  room
layout plans supplicd by the manufac-
turer.  Lavout of a transmitter room with
a utumber of auxiliary ouits is hased on:
(1) short interunit connections; (2) sep-
aration of cquwipment that musg he at-
tended 0 operation,  from Adangerous
high voltage cquipmient; and  {J3)  pro-
vision of proper msulation aned separation
for high-voltage wiring runs.

The enclosure of high-voltage cquip-
nient in o oseparate roomns with eferfeck
switches on all entry doors which cut off
the power automatically when the door is
opened  should be planed 1 accordance
with FCC and underwriters” vegolations.

The ceiling height o the transmitter
rooy must elude @ margin of several
fect over the standing  height of  the
transmitter itself. A minimum over-all
cedling height of 10" fur a-m and 12" for
f-n transmitters is o advisable. This s
to allow for:

(1) Access space for servicng meters
and other equipment near the top of the
transinitter.

(23 Room for discharge of heat from
the taps of small and medivm size trans-
mitters.

(3 For f-m transmitters,
transmission line and harmonic shunt line
stubs mstalled on or near the top of the
transmitter.  If harmonic shunts are con-
templated, careful consideration should be
aiven to the maximum lengtle of swaly that
wonld he required, and vertical ~pace al-
lowed accordingly.

room  for

Adter scaling the room and preliminary
plucing of the main transnitter units on
paper, the plan should be studied from
the point of view of the operator :

Can he peach control pamnts  guickly
and easilv?  Ts there room for all normal
maintenance, testing and service?  Are
the doors o the transmitter roem large
enough {or the largest unit of apparatus
to he jostalled ?

In the layout of the transmitter room.
as in every feature of a transmitter wild-
ing. the anticipation of probable expan-
sion 15 one of the surest 1orms of long-
range cconomy.  All experts agree that
every person going into the broadeast
husitess should take a hard look ahead at
his future and lay definite plans in the
transmitter building for the changes he
hapes to make.
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ON VIEW AT THE SAN FRANCISCO
WCEMA SHOW

Above: Intercommunication unit developed by
Dalmo Victor Co., San Carlos, Calif. These
onits, for receiving and listening, are self-con-
tained masters which can be hooked up to a
link of units for multiple operation. Below:
Direction finder, type D-24, now being made
by Kaar Engineering Ceo., of Palo Alto, Calif.
Unit has three-range coverage; 130 to 400 ke,
540 te 1740 kc¢ and 1740 to 5600 ke. Uses a
6SK7 r-f; 6SA7 oscillater and mixer; 6SK7 i-f;
7F7 infinite impedance detector and amplifier;
7F7 null tube and b-f oscillator; 6V6 . audio-
output beam-power amplifier; 6B8 amplified ave
and 6B5 tuning eye.

Below: Co-spiral mode! P-52FR, nsing e single
voice coil for a 40 te 14,000-cps range an-
nounced by the Stephens Mig. Company of Los
Angeles. Stephens also displayed a Tru-Sonic
2-way speaker with a 10 cell h-f horn and 40-
watt driver complemented by a woofer horn with
a buss phase-inverted acoustical labyrinth, utiliz-
ing two 20-wawt 15" 1-[ drivers.

¥

IT IS “A NATURAL"

FOR CONTROLLING

VOLTAGES IN LAB-

ORATORIES, ASSEMBLY

BUTPUT VOLIAGE

LINE TESTING AND AS

A COMPONENT OF
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o
60 CYCLES
70 CYQUES

YOUR ELECTRICAL

UMIES OF RATED 023
REGULATION ACCURACY

' FULL LOAD PLAFORMANCE
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4
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Send me the Electronics Journal "Curre.nffy" regularly in addi-
tion to the resume on “‘Electronic Batteries.’
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in electreonic
developments

U 375 FARFIELD AVE.
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SORENSEN & COMPANY, INC.

. STAMFORD, CONN.
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News Briefs —m1 ¢ 0—

PERSONALS ENGRAVER

W, H. Wells has Leen named siles and service
manager of the Red Bank division of Bendis
Avintior Corps ’—_

Wella was formerls with the wwho division |
of Weslern Electric

Faul Tartak i~ now  prestdent  of  Farwak
Speakers, Inc, o ahe acihic Coast
Dresner is vice presudont amd general wmannuer
of the company  whweh has o complete hpe of
<[ ‘I\L(\ e mn-nlutunu- athl iebbers, firclud -
s TAT R T R e ol 127 speakers
Both tem and o

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

“ !s S'l' Y &l o S A sturdy machine {or routme procluction
BEGA SE IT EATITE- Lr. W. L. Barrew has bLeen apponteld chier | gs well as occasional engraving.

crgiees ar e Sperey s Gayrasemie Comgiant

Ine Attachments  increase its  versatility o
It's good news that the popular JOHN- include large work on flat or curved sur-
SON 13? 2|4 Stand C?H Insulalorhls g B i

again availoble — good news, too, thet Excellent engraving can be produced by
it is now made of STEATITEI an inexpericnced operator,

STEATITE, a highly efficient insulating |
material, superior in every respect to ’
porcelam, is now also being used in the

manufacture of several other standard MiCO Instrulnent CO

JOHNSON insulators. ( k- . ]
Why is STEATITE better? Because its | d & 88 TROWBRIDGE STREET
dielectric losses are but a fraction of that il CAMBRIDGE, MASS.

F

ol i B Rt o eemenee LE U, T |
While STEATITE assures lower loss in- loup antenni, bas _1ulnul Andrew Co.o a0d FL =

sulation at any frequency, it is outstand- Zi3th St Chichgo, 19, s hend of the engincer ey T
ingly efficient on the high frequencies. ‘ i SR BRI RELAYS

Glare SPDT 3,500 ohms, & ma, = R30.. - S e
Gu1rdnn SPST Norm OQueen, 40 ohms. & v
= R3

L

Urampt deliery Catalogie on requeest,

There is only a slight increase in price for
JOHNSON insulators of STEATITE. |

AIIn Brndly Sotenaid, SPST Norm Onen 200

Available, in addition to the popular

ohms, 24 v. 50-a contacts = R33 73
JOHNSON 135-24 Stand OIf Insulator ward Lemard SPOT. 32 contacts Gy 50-60 T
R5§ .25

5h°W",°b°V3: are the following JOHN- Pol'(r “grmfd SPST Norm 'Clsd, 5000 ollms i
SON insulators: ‘ o 75
3 M APDT, 240 ohms 24 v =RS7T .. ... - 75
C E. SPDT. 50 shms 2 v % R38. . .29

G.E. SPST Norm Open. Solenoid, 50 ohms
24 v, 300 a contacts double break # 859 .00

Alliet DPDT, 230 ohms 24v Types BOXG6 or
BDGD35 or BDI3SD35 . .35

i Leach SPST. Norm Open Solenaid, 40 chms, i2v
50-a eontacts S RBO... ... ...l 75

Allied SP 2 Cki, 220 ohms 24y, 9000v Hi-pot
FlaTE insul, 3000v 40 ma conlacls =R6I.......... 1.25
Baya.rd H. Clark, wdvertising and sales promo- ARC SPST Norm Open 200 orms, 24y & RE2.. .20
tion manager for Jensen Manulacturing Com Amer Totalisalor SPDT 300 ohms, (2v # R63... .25
135-20 135-42 oy, Chicago, hus received hia Mister's degree Write far our lists of radic and electronic parts

Loin Buosiness Adminiatraton from the Univerin of extremely {ow prices,
135-204 135-40 135-42J ul Clicages. il b -

135.22 135-404 135.44 Special Discounts for Quantity Purchasers

135-224 135-50 | - gllil\!:EREAl. GENERAL CORP. Dept. J

ok ] ANAL STREET, NEW .

SEE THEM AT YOUR JOBBERS! i Tt s RN,
New Catalog On Request

The New RADIO RULE

ﬁ‘\ea.—.‘?

 Hlola T r\nmrwm

Cfremn:lle R. Holden, vice president of Sylvania
e s R omer e yior g | | tor encineers. orarTsmen, & TECHNICIANS
T laomdon,  British tube  manufactuving  affiliate This sensational New Radic Rule was de-
of Sslvamin Blectric. veloped by a Radio Engineer to produce
almost avery known type symbol used in
radio, electronics and television. it is
ideally suited for school and university
work as well as for the most experienced
technician.

Made from clear laminated prlastic . . . pocket
gize. Money back guarantec. 32,00 each.
Sve your fLocal Dealer or send Money Order to

2
,ﬁ\ﬁﬂ@@"bwukw

- TnYou-" Colette Products Co. Dept. R-3
.“C.hmo‘:: il 8553 Grand River Detroit 4, Michigan
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Rudelf Feldt has become head of the cathode-
ray oscillograph manufacturing department of
Allen B. DuMont Labs., Inc., at the Clifton
plant,

Dr. C. B. Jolliffe, executive vice president in
eharge of RCA Laboratories division. Dbas been
olected to the board of direetors of RCA.

1. F. Randolph, of RCA cquipment tube sales,

died recently.
L2 B 3

LITERATURE

Solenjium Corporation of America, 2160 East
Tmperial Highway, El Sceundo, California, has
released a 12-page brochure on self-generating
photoelectrie cells. Included are characteristics,
applications and design factors.

The Daven Company, 191 Central Avenue,
Newark, N. J., have published a 4-page bulletin
with data on mixer circuits showing eircuit
diagrams and applications.

Also included are a fable showing impedance
vs. deeibel loss, with values calculated for
impedance mismatch, minimum “T” loss, and
bridging pad loss.

International Resistance Co., 401 N. Broad St.,
Phila, 8, 1'a., have released a 4-page bulletin,
G-1, with data on type MV high-voltage re-
sistors, 2 to 90 watts, 8 terminal tvpes.

Phillips Control Corporation, 612 North Michi-
gan Ave., Chicago 11, Illincis, have prepared a
12-page catalog, No. 7, covering relays de-
signed for electronic and industrial control.
signal and traffic control, etc.

Coil characteristics, contact assemblies, oper-
ating and release times and dimensional draw-
ings of cach relay are included.

Waldom Electronics, Inc., 911 North Larvabee
Street, Chicago 10. Illinois, have published a
catalog, No. 48, listing replacement cone as-
semblies and universal field eoil replacements.

The RCA. sound-products sectiom have pub-
lished a 288-page hook ‘“The Architects Manual
of Engineered Sound Systems,” describing
acoustics, studio and’ contrel rooms, micro-
phones, spe;tlcersl. amplifiers, speakers, etc.

Manual contains 49 floor plans, 32 charts, ‘

tables and photographs, 24 skctehes aud wiring
diagrams. ’
Priced at $5.00.

General Ceramics and Steatite Corporation,
Keashbey, New Jersey, have published a 32-
page booklet covering dieleetric eeramics and
their application in communications.

Allen B. DuMont Laboratories, Imc., Clifton,
New Jersey, have prepared a 32-page booklet
describing  the image orthicon chain, which
includes the camera,- pickup auxiliaries, low-
voltage supplies, monitor units, sync generator,
distribution amplifier, mixer amplifier, etc.

Transmitter Eguipment Manufacturing Com-
pany, Ine., 35 Hudson Street, New York 14
N. Y., bave released a series of bulletins de-
scribing basie units for the series RA trans-
mitter, which include a narrow-band f-m exciter
unit and variable-frequency and erystal-eon-
trolled oscillator.

Comish Wire Company, Ine.,, 15 Park Row,
New York 7, N. Y., have prepared a 4-page
lenflet covering antenna wire, p-a cables,
shielded leadin, etc.

Jensen Manufacturing Co., 6601 S. Laramie
Avenue, Chicago 38, Ill., have prepared a
24-page catalog, No. 1010, covering standard
aud concert speakers, extended range single
radiators, coaxials, bass-reflex reproducers and
cabinets. 3

Mathematics for Radic Engineers by Leonard
Mautner, research engineer of Allen B. Du-
Mont Labs, bas been published by the Pitman
Publishing Corp. Price of book is $5.00.

Nathan Marchand’s book on Ultrahigh Fre-
quency Transmission and Radiation has been
published by John Wiley and Sons, Inc.
Price of book is $4.50.

The concluding installment of R, C.
Cheek's paper on Power-Line Carrier
Communications will appear in Decem-
ber, COMMUNICATIONS.

Bendix-Scintilla

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. Dielectric 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 o Vibration-proof

@ Radio Quie! @ Minimum Weight

@ Single-piece Inseris ® High Arc Resistance

® Low Electrical Resistance ® Easy A bly and Di embl

® Available in all Standard A-N Contact Configurations

SCINTILLA MAGNETO DIVISION of

SIDNEY, NEW YORK

AVIATION CORFORATION
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Selenium

Copper
Sulphide

their application.

obligation.

quirement.

1815 LOCUST STREET

From Milliwatts
To Kilowatts

To simplily 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

Tell us your problems. Consult us without

Manufacturers of Selenium and Copper Sul-
phide rectifiers, rectifiertransformer assemblies
and AC-DC power supply units for every re-

THE BENWOOD-LINZE CO.

Divigicn of the Soerry Corporation

2 Telephone CEntrgl 5930

ST. LOUIS. 3. MO.

"STABILIZED"

H17 CRYSTAL
FOR AIRLINES
AND VHF EQUIPMENT

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 IHustrated Folder

The JAMES KNIGHTS CO.

SANDWICH, ILLINOIS

Moz

nnoun (flll}_{
)

NEW 1948
_Mutle=

with the mosl complete line of R.F. Coils, Chokes,
Interference Filters ond occessory components ever
offered to the Manufacturer, Serviceman ond Ex-
perimenter!

Mony new items including a NEW F-#M Tuner Kit,
Television R.F. power supply Transformer, minia-
ture LF. Transformers anly 34" square by 2” high.
Ask for your copy, NOW. Free, of course.

When you need R.F. Coils and Chokes, yau need
MILLER.

See your Wholesaler or

write us for literatusre

\

J. W. MILLER COMPANY
5917 S. Main St., Los Angeles, Calif.

*BUILDERS OF QUALITY RADIO INDUCTANCES SINCE 1924
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Two-Way Taxi Radio

(Continued fromw payge 13)

telephone dispatcher i that-arca in
quest of a telephone order or wire.

[f an order is available, it is ap-
pended to the radio tickets and re-
turned to the radio  dispatcher for
transngsion to that radio cab for fll-
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 re-
peats the wire back to the dispatcher
to show that he has received it cor-
rectlv. I the vepeat-back 15 correct
no acknowledgment is made by the
dispatcher, hut if the driver fails to
repeat the order or vepeats ot incor-
sectly the dispatcher repeats the entire
order or the portion which hias been
incorrectly repeated.

1aving arvived at the address given
on the order and learned the destina-
tion of his fare the driver veports his
destination to the radio dispatcher who
recotds it on the ticket of that cab
number,  Five minutes before arriving
at his destination, the driver again re-
ports to the dispatcher hy means of an
operating signal. The di=patcher then
sends the ticket bearing his cab num-
her and destination to the telephone
dizpatcher for the aren of his destina-
tion for another ovder.  Tf one 1= then
available it is transmitted to the driver
while he ix still enroute with bis pas-
senger. T not, the ticket 18 returned
1o the control board until the driver
has discharged his pissenger and re-
ported cmpty, when it is again re-
turned to the dispatcher for that area
for an ovder. It an order 15 still un-
available the driver s instructed by
nieans of an operating signal to pro-
ceed independently or hold at the near-
est hustest intersection, at the discre-
tion ol the radio dispatcher.

If nstructed to proceed fadepen-
dently the driver periodically reports
his changing position until he has ob-
tained a fare or been furnished a weire,
This procedure is tollowed throughout
cach shifr.

The radie taxicab quickly demon-
strated its  practicahility in  taxicah
operation.  There are many cases on
record of piatrons’ heing astounded by
the rapidity with which their telephone
call for a cab has been tilled. On sev-
cral occasions cabs discharging pas
sengers i front of office buildings and
apartments have bLeen held at their
positions to fill calls received from the
same  apartment or  office  huilding.
Dispatching  eabs within  the samwe

b



square in which they have discharged
their passengers is not uncommon.
The reduction in dead mileage and
. quality of service in such cases is read-
ily apparent.

In additien to the radio-equipped
cabs one tow truck has been equipped
with two-way radio to provide rapid
servicing 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 supervisory personnel. This service
has provided a rapid means of contact-
ing supervisors on routine duties or
covering special events, who might
otherwise be unavailable for protracted
periods of time. In addition, it is pos-
sible to keep them informed of traffic
conditions in the area for which they
are responsible. It further enables a
supervisor to station himself in a busy
cab lane and divert empty cabs to
needed points.

The many uses to which radic may
be effectively applied to the taxicab
industry appear to be limited only by
the frequencies available. Radio cabs
may be used for many purposes such
as effectively clocking proposed cab
stands, providing an accurate check
of cab requirements; obtain service
for other non-radio cabs requiring ser-
vice, for covering special events, and
many other purposes.

On occasions radio-equipped cabs
provide a measure of security.

The circuit load on the taxicab fre-
quency is tremendous and growing
every day as equipment becomes more
plentiful. It is estimated that more
than §16,000,000 has already been in-
vested by the industry in taxicab radio
equipment to which only one channel
has, so far, been allotted.

It is to be hoped that at least 20 ad-
ditional channels soon will be made
available for taxicab use by the FCC.

VWOA

(Continued from page 20)

on the husiness horizon teday equals
the tremendous possibilities offered
by television. It is a mew industry. It
does not strive to replace anything
else. It is an added service which
joins with the many other modern con-
veniences enjoyed by our people to
further enhance the American way of
life.

“It is fast hecoming a big industry.
With the expanding empleyment of
hundreds of thousands in the various
phases of television work, I believe it
is bound to have a wvery stimulating
effect on our national economy.”

1 RAPID

MEASUREMENT
OF

AUDIO FREQUENCY
GAIN or LOSS

TYPE 1A
TRANSMISSION
MEASURING SET

4 amﬁ/e/y Aol Bontoined

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, It 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. Flat to 20 KC; 93 db.
® VACUUM TUBE VOLTMETER: iy eledll BB
Range—40 to +40 db, @ DIMENSIONS:
{1 my, ref. level) TOW"” x 167" x 8%"
@ AUDIO OSCILLATOR: @ WEIGHT: 30 Ibs.
Freq. Ronge; 100 to @ INPUT: 115 Volts,
10,000, 60 cycles, 70 watts.

Monufacturers of Precision Electrical Resistance Instruments

337 CENTRAL AYE. « JERSEY CITY 7 N.J.
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The ONLY Complete Up-to-the-minute
Catalog of Radio Parts -

Testers + Ham
Mail Coupon for

Sets - Amplifiers

Gear - Electronic Equipment
FREE Cop)

Ready now— the greatest, latest eom-
plete presentation of radio, electronie
and television equipment 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 oncel

SPEAKERS
with 3 ohm VC’s at real buys
X150M, 6° Round
PM . . .. . $1.14
X1S1M. 4"x 6" Oval
Alnico V PM $1.19
X152M. 4° Dynnmlc
4600 field . . $1.29

RF & DC Meter Values
0.4 Amp. RF. Built-in ther-
mocouple. GE type DN-
6G. 2 15° round
X168M— Each . $1.95
0-35 ¥V DC. Red mark at 28.5
V. Simpson type K25, 214"
round, 5B4208 .$1.98

ELECTROLYTICS

All Nationally Known Makes
Number Mf. WV Each Number M{. WV Fach
Xi54M B 450 24¢ X153M 20-20 1E0 49c
X155M 8.8 450 39¢c X160M 40 460 65¢
Xis6mM 160 460 27¢ X181M 50-30 160 29¢
X1iST™M 47c X162M 16 500 39¢
X158M 29c X163M 100 60 15¢
X159M 22¢ K164M100-100

60-20 19¢

CORPORATIOMN
CHICAGO 7 ATLANTA 3
S01 W. Jackson Blvd. 26% Peachtires Street
LAFAYETTE RADID CORPORATION

"RADIO

| COMCORD AADIO CORPORATION, Dept. R-107, 1|

901 W. JACHSON BLYD., CHICAGOD 7, [ ]
i Yes, rush FREE COPY of the Lomprehenswe new |
i Concord Radio Catalog. 1
I NAME. 1
1 1
i ADDRESS []
I crry STATE |
| o i mom - —— —_— e e ——— -

TV Set Production

(Continued from page 18)

the band of 40 to 220 mec.
proven satisfactory 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 selector switch of a tele-
vision r-f attenuator selector panel,”
Figure 13. This sclector switch prop-

s has

erly terminates and allows selection
from eight different 530-chm, singie-
ended coaxial lines. Reflection look-

ing into thig panel is below 15 per cent
the 40- to 220-mc band on any
setting of controls.  All lines coming
into the panels are alwavs 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 make test impossible
in adjacent positions. Total ottenua
tion provided is 120 dbh. A short
length of 30-ohm cable connects the
output of the panel to a transformer
going from 50-ohms, single-ended,

the 300-ohms balanced line input re-
quired by the receivers under test.

aver

A quantity of thirteen stendard f-m
cxciters,” such as were primarily de-

signed for broadeast transmitter ser-
vice, may have heen readily used to
generate the f-m signals required for
aligning the local oscillator frequen-
cies and checking sound channel sensi-
tivities of the receivers. Two rea-
sons, however, precluded their use:
First, the standard f-m exciters pro-
duced a signal of far better quality
than required; second, a saving could
he realized by designing and construct-
ing a simpler fore-modulated [-m ex-
citer," and its companion piece, and an
r-f tripler aud power amplifior’

These two panels are illustrated in
Figure 14, The lower panel and chas-
sis actually contains two transmitters
capable of delivering f-m sound car-
signals on any of the lower
channels.

rier 51X

From an examination of Figare 15,
which is the rack assembly of tele-
vision f-m sound carrier gen-
erators as used m Camden, it can be
that the first cabinet centaing
three of ihese dual transmitters. To-
gether with the standard power sup-
plies™ this rack supplies i-m sound
carrier signals for all the lower
channels.

All of these signals are Ied to the
factory Hoor over a single-ended 50-
ohm coaxial line. Each transmitter
contalns its own audio oscillator, and
channels are identified from one to six
by tones 1,000, 1,200, 1,400, 1,060,
1.200 and 1,400 cycles respectively.
These tones are readily identified on

s1gnal

seen

i
sIX

BRCA TX-0429,
BRUA TX-6382. the factory floor. The {frequency ex-
HRCA MI-7016. cursion of each transmitter is adjusted
VRCA TX-6412, to be %235 ke.
VRCA TX-6413. _ X
FRCA 580-C. [hese f-m signals are controlled by
CASINET | CABINET 2 CABINET 3 CABINET 4
TWO- CHANNEL R-F TW0- CHANNEL R-F
TWO - CHANNEL FM
£ TRIPLER AND TRIPLER &ND
R-F EXCITER 5 %
POWER AMPLIFIER POWER AMPLIFIER FREQUENCY
MONITOR
. TWO - CHANNEL F-M TWO CHANNEL F-M :
BORES' IBUEH R-F EXCITER' R-F EXCITER'
AFREQUENCY MONITOR
TWO- CHANNEL F-M POWER SUPPLY" POWER SUPPLY " CONVERTER
R-F EXCITER'
BLANK
TWO-CHANNEL R-F TWO-CHANNEL R-F
TRIPLER AND TRIPLER AND SPARE

13
e S LT POWER AMPLIFIER

3

TwO-CHANNEL R-F
TRIFLER AND
POWER AMPLIFIER®

POWER AMPLIFIER®

TWO - CHANNEL F-M

TWO-CHANNEL F-M R-F EXCITER '

R-F EXCITER'

TWO-CHANNEL F-M

= POWER SUPPLY®
POWER SUPPLY

R-F EXCITER' SPARE
TWO-CHANNEL F-M
1
POWER SuPPLY® RIE EXCITER
SPARE

HIGH VOLTAGE

BLANK POWER SUFPLY *

HIGH VOLTAGE

i POWER SUPPLY '
POWER SUPPLY

SPARE

SPARE
POWER SuPPLY®

HIGH VOLTAGE
POWER SUPPLY *

Figure 15

Setup ol the rack assembly of the television
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f-m sound
Equipment in [ is a TX-6412; 2, 580C; 3, TX.6413; 4,

carrier signal type TX6383.

generator;
TX-6332.



2-inch Wattmeter . ‘

Ansther
Simpaon

.+ for discriminating users
of fine panel instruments

v

ELECTRIC COMPANY,

Electrodynamometer

Type

{ACTUAL SIZE)

Alsa avoilable in various sizes
and tase styles. For complete in-
formation write for bulletin,

5200-5218 West

Kinzie

Street, Chicogo 44, Illinois

In Conuda, Bach-Simpsen Ltd, London, Ont

and derived directly from a crystal.
Figure 16 (p. 46) shows how they are
obtained primarily, from a phase mod-
ulation circuit. A crystal-controlled
oscillator at medium irequency feeds
the No. I grid of one 6SA7 directly
while the other is fed through a 90°
phase-shift network. The No. 3 grids
of the 6SA7s are then supplied with
the modulating tone frequency in push-
pull.  Phase modulated r-f appears
across the load impedance tying the

Figure 13

two 6SA7 plates in parallel. This
phase modulated r-f is multiplied by
three successive triplers and results in
a useful fixed tone modulated f-m
signal.

Cabinets 2 and 3 contain the two
dual f-m transmitters, plus two dual
r-f triplers and power amplifiers.
These tripler amplifiers are of con-
ventional design and serve simply to
extend the frequency range of the dual

© “RCA TX-6382.

The television r-f attenvator selector panel,

Figure 14 (right)

The lower two-channel f-m r-f exciter.

transmitters into the higher seven
channels. Actually, cabinets 2 and 3
will deliver eight signals where only
seven are required, thus providing a
spare. Of these seven higher trequen-
cies the first four are transmitted over
one line while the vemaining three are
fed to the factory on ancther line. Be-
sides identification by line numbers or
selector switch positions of atfenunator
panel,® modulation of different tones

(Continued on page 46)
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Figure 16
Phase-modulation circuit in which f-m signals are 70 MULTIPLIERS
controlled by and derived directly from a crystal.

g

- . o TO PUSH=PULL e
CContimeed Dron page 43) AUDIO CLOGKWISE [ PHASE
. \ MODULATORS

is «pplied to aid signal identification
on the factory floor.

i ntains a standard fre-

Cabinet 4.c0ntams v ostandard fre CTAL OSCILLATOR B

quency monitor plus a converter so I
that constant check may be hal on the

frequency excursion of all carriers.
The remainder of this cabiet is Atted
with spare equipment =ufficient for any
elmergency.

C

Combined Sound and Picture
Transmitters

Figure 17 illustrates the assembly

of racks required to produce and moni-
tor the combined ~ound and picture
transmitters.  The  right-hand  rack
contains  monitoring  and  measuring

equipimient for making hand width and
distortion measurements on the f-m
sound transmitters housed in the center

;HI o

a3

i R . i Figure 17

cabinet.  This measuring  equipm B

¢ 3 . el L(-]l'lp_ . Rack assemhly for the combined sound und picture transmitters. In f/, we have a TX-6419 unit:
consists of standard commercial tems 2, TX-6427; 1, TX-6426; 4, TX-0444: 5, TX-6443: 4, TX.6441 or TX-6446; 7, TX-6442; §, 580.C:

which are described elsewhere. 9, K-399951: /0, TX-6433; [/, MI-7016: 12, MI-7017; /3, 69-C: I¥, 89-C, and I§, 68-B.

The f-m pransmiters for the sound
carriers constst of two standard droad-

: ’ = TV XMTR TELEVISION SOUND TELEVISION SOUND
cast transipilicr f-m P.'u‘l_,“""?'l. and as- RACK' TRANSMITTER® MONITOR®
sociated  power supplics™  These are 1
high quality exciters capable of music DIPLER uNIT® F-M SOUND AMPLIFIER] F-M-MONITOR
modulation with very low distortion.
. - . { - 5 n
One unit = aligned for channel 1. MODULATION IND FM-EXCITER
while the other i aligned to channel
6. Because tf - ik Tv TEST TRANS' . DISTORTION &
: coatse the normal upper et ol POWER SUPPLY NOISE METER"
Cfemoexciters 1= 30 nic s chan-
thesc f-m exciters i 0 mc, the chan Pl BrEs GuiR |
nel-6 exciter 15 {ellowed by an f-m L - - =
g - o
sownd amplifier and frequency manlts- Tv TEST TRANS® F:M SOUND AMPLIFIER
plier.”
T i
n . - ' FIL 8 BIAS SUPPLY F-M-EXCITER ATTENUATOR
The ourput of the two {-m oxeiters - 3 PANEL™
is fed over to the upper pantl of the POWER SUPPLY"
left-hand rack.  This panel iz a i-
plexer which combines the f-m sound POWER SUPPLY" POWER SUPPLY"

BEAT FREQUENCY
RACK SW PANEL" L OSCILLATOR"

carviers  with the picture-modulated
carrviers obtained from two (olevision
test transiitters®  Mounted in the
sime rack are the associated Hlament

. .. For Deﬁenduble ;
" Commercial Service Electronic Research & Mfg. Corp.

Designed for the rigors of commercial service A Service to INDUSTRY

in all types of radio communication . . . broad. .

cast, mobile, aircraft, police. Precision made[for £l *DeVElOFE)menf and {Con“ruc*":’n |°f1'

utmost in stability, dependability, trouble-free roni dipmen r n i ion
operation. Calibrated within .005 per cent of = < q P ent for A Y PP featl
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 lese than
374 ounce. Gasket sealed against contamination

and moisture. Meets FCC requirements for all
above services. See your jobber—Petersen Radio
Company, Inc., 2800 W. Broadway, Council

Bluffs, Towa. (Telephone 2760.) w H E N Y O U c H A N G E
YOUR ADDRESS

[ Re sure to notily the Suhscription Department of COMMUN]CA-
m TIONS, §2 Vanderbilt Avenue, New York 17, N, Y., giving the old
as well a8 the new address. and do this at least four weeks in

advance. The Post Office Department does not forward magazines

uoless you pay additional postage, and we c¢manot duplicate copies
CRqSTnls 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 suitable for any of the lower
six channels. ~As set up, a monoscope-
modulated picture carrier is combined
with music modulated sound carrier
and fed to the factory floor on one 50-
ohm line. Another line carries a grat-
ing of bar-modulated picture carrier
combined with audio sweep, modulated

sound carrier. Two channels, I and

¢, are used for overall test in final test
positions,

The television transmitters were de-
stigned to be as simple as possible.
Since the character of the picture
modulation is fixed, either monoscope
or grating, d-¢ restoration was omit-
ted. Vestigial side band filters were
also omitted and bhoth sidebands gen-
erated out to approximately seven
megacycles. This was done on the
basis that a receiver with standard
selectivity will receive either standard
transmission, upper sideband and car-
rier, or double sideband transmission
with equal facility., This was proved
in practice before the War. In fact,
two advantages may he cited by omis-
sion of a vestigial sideband filter:
First, the lower sideband can be con-
sidered an effective interfering signal
on the next lower channel against
which the recetver should discrim-
inafe; second, no questionable condi-
tions such as phase or amplitude dis-
tortions in the vieinity of the carrier
frequency are introduced.

Overail Considerations

The test facilities outlined here are
deemed sufficient for a rate of produc-
tion up to 500 television receivers per
day. Approximately twenty-two racks
of equipment including spares, audio
and music modulation sources and
monitor equipment are represented.
Upwards of twenty kilowatts are
drawn by the central signal cage alone
in operation. It has heen found highly
desirable to maintain line regulation of
*1 volt in 117 to maintain constant
test signal levels from the central sig-
nal cage.

Future Equipment

This test equipment was wvsed for
initfal production. In most cases addi-
tional equipment will be requirad. One
or two combined sound and picture
modulated transmitters would certainly
be desirable on the upper seven chan-
nels.  This would immediately cut

PRCA MI-7016.
PRCA MI-7017.
#BRCA TX-6433.
2RCA TX-6441,

L

TERMINAL
WIRING

Connections made
through Fanning
Strip on bench or
anywhere apart
from barrier strip,
and quickly slipped
into assembly,

9-141 BARRIER STRIP

JONES FANNING
STRIP

9-161
FANNING
STRIF
PAT. APP.

FOR

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

@ Simplifies and facilitates 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 types of video modula-
tion should be on hand to provide reg-
ular changes of scene from mostly
white to mostly black. This would
serve hoth to check operation of d-c
restoration in the receivers and the
performance of sync-separator circuits.
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TYPE "DP” THE IDEAL

PLUG-IN ELECTRIC

CONNECTOR FOR RACK
AND PANEL APPLICATIONS

DPB with twinax I
contact on program I TYPE DPB
monitor for radio. {
|
|
|
|
|
| $ix basic layouts available, having
- } standard, coaxial and twinax con-
Plug-in Type Control Panel for aircraft | tocts, For rack or panel mounting.
radio facilitates sofety check and other |
features, has DPD with 2 coaxiols. | TYPE D P D
|
!
|
|
I
: ]
WESTINGHQUSE PHOTO I £
P — | Twelve basic loyouts available with
1 - | standard, coaxial and thermocouple
Radio control panel for aircraft | Jadr
contacts. Similar 1o DPB except has
has new DPD2, 2 gang connec- ) i hell
tor with radio tuning shaft, | THY R
| TYPE DPD2
|
|
|
| {eut-away
view)
| :
I i
I New special instrument panel dis~
| connect with screw jack exdraction
} means. An entire pilot’s ponel may
I be disconnected in a few seconds.
PACIFIC DIV, DENDIX AVIATION | Uses standard DPD inserts.
|
|

New 4th Edition DP Bulletin

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

located in principal cities.

L=
ELECTRIC

3209 Humholdt Street, Los Angeles 31, Californio

Canada & Britith Empire — Cannon Eleetric Co., Lid.; Totonto, Ontario ®# World Export
Agents (excepting British Empire] Frozar & Hansen, 301 Clay 5t San Francisce 11, Calif.
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" VARIAC' VOLTAGE
CONTROLS

HE Type V-5 VARIAC is the most popular of a

number of different models, For over- and under-
voltage testing, compensation for varying line voltages, and
general a-c power, heat, speed and light control, its rating
of 862 volt-amperes seems to cover a majority of applica-
tions. We have been concentrating our VARIAC produc-
tion facilities on this mode! and are gradually getting out
of the woods.

The Type V-5, like others in the new V> series, is a
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

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
connections, 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
efficient in operation . . . last longer.

The VARIAC is the ideal a-c voltage control. It has
the convenience of the rheostat with the efficiency of the
transformer; unlike a rheostat it provides control voltages
17 per cent higher than the line voltage . . . and these volt-
ages are continuously adjustable from ZERO.

SPECIFICATIONSY 115-Volt 230-Volt
TYPE V-5 TYPE V-5H
LOAD RATING (KVA) 862 575
Input Voltage 115 230 or 115
Output  Voltage, 135 or Ii5 270 or 230
Rated Current (Amps.) 5 2o0r 1
Max. Current (Amps.) 2.5
PRICE— Unniounted (1} TYPE V.5 ... .. ... $18.5¢ TYPE V-5H ... ... .. $21.00
“  ——Cased (2) TYPE V.5M ......... 20.50 TYPE V-5HM ....... 23.00
“  ——Mounted (3) TYPE V-sMT ... ... 25.00 TYPE V-5HMT ...... 27.50

(1} At left in iHustration.

k (3) At right of ilkustration.
(2) Center of tllustration.

*Reg. U. S. Pot. OF. VARIACS are patented under

(1) Al performance data for 60-cycle operation.

The 230-wolt models (V-5H) are similar i external ap-
pearance and sizc to the corvesponding 115-yoit (V-3) units
shawen in the fllustrotion.

j. 8. Pat, No. 2,009,013 and British Pat. No. 439,567. The

VARIA(.—und originel continuously-adiusiable transformer—is mamrfacfme(f and sold exclhisively by General Radio Company

or its authorized agents.

@RDE’R NOW! Prompt shipment p:?bﬁ‘bely_t;;g E‘:ln_estncde on aqil models

s C_amhr'idg'e 39,
r Massachusetts

Chica 950 N. Highland Ave., Los Angeles 38
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% AIRLOOPS . . . back ponel and loop antenna in one unit

FRANKLIN |

INCREASED PRODUCTION

to meet increased demand

permits NEW LOW PRICES

More and more manufacturers of receiving sets are adopting AIRLOOPS as standard
for their loop antenna and cabinet 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 flat 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.

/| CORPORATION

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




