INGLUDING "RADIO ENGINEERING® AND “TELEVISION ENGINEERING"

= e 3 BSATR = . e e,

% TV TRANSMITTER DESIGN
'.!VI-.JY * F-M TRANSMITTER FREQUENCY CHECKS 1948
* REMOTE ERDADCASTING STUDIO CONSTRUCTION
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General Application

: LOAD RANGE *REGULATION
, MODEL  /OLT-AMPERES  ACCURACY
. 150 25-150 0.5%
3-Phase Regulation Extra Heavy Loads | (20 22-730 0%
i LOAD RANGE *REGULATION 500 50 - 500 0.5%
3 IOAD RANGE *REGULATION = MODEL VOLT-AMPERES  ACCURACY 1000 100-1000 0.29%
MODEL  VOLT-AMPERES ACCURACY : 3 -
5,000% 500-5,3)0 0.5% 2000 200-2000 0.2%
3P15,000 .1500-15,000 0.5% a PSS = .
. . 10,000% 1000-10 (00 0.5% '
3P30,000 1100-30,000 0.5% 15,000% 1500-15 (00 0.5%
3P45,000 «500-45,000 0.5%

| * Harmonic Distortion on above models 3'/.
Lower capadties akso available.

400-800 Cycle Line
INVERTER AND GENERATOR REGULATORS
FOR AIRCRAFT.

Single Phase and Three Phase

LOAD RANGE *REGULATION

MOD:L VOLT-AMPERES ACCURACY

D5CO
D1230

50- 500 0.5%
120-1200 0.5%
| 3PD250 25.250 0.5%
3PD750 75-.750 0.5%
Qther copacities also available

The NOBATRON Line

Output
Voltage DC

rolts

Load Range
Amps.

15-40-100

* Regulation Actlm:y 0.25%, from 1,
io ful. ea

TSN

[ SORENSEN

The First Line of standard electronic
AC Voltage Regulators and Nobatrons

GENERAL SPECIFICATIONS:
Harmcnic distortion max. 5% basic, 2% *$’’ models
Input yoltage range 95-125: 220-240 volts (—2 models)
Ovutput adjustable bet. 110-120: 220-240 (—2 models)
Recovery time: 6 cycles: + (9 cycles)
Inou§ frequency range: 50 to 65 cycles
Power factor range: down to 0.7 P_F.
Amb enl temperature range: —50°C to +50°C
All-ACFegulators & Nobatrons may be used with no lond.

*Models available with increased regulaticn oecuracy.
Special Models designed te meet your unusual cpplications.

Write for the new Sorensen catalog. # cortains complete
specnﬁca(gns on standard Voltage Regulators, Nobatrons,
IncrevoliSTransformers, DC Power Supplies, Salurable Core
Reactors and Meter Calibrators.

cee9 sccsemeccree PO PO PR F2PEPPPP 22T PS g9 S0 CS QOGS SORSY

SORENSEN & CO., e,

STAMFORD CONNECTICUT

Represented in oll princigol cities.
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with the entirely NEW

*S-LINE
of CRYSTAL Phonograph
Pickup Cartridges ...

hs —for silent operation.
Needle talk is practically

Eliminated !

Actual size af unii 8
approximately 27, e h
=

The first two cartridges in this entirely new line are the $-1 and $-2.
Both use an American Model S needle which was engineered in con-
junction with the cartridge to produce the characteristics described
below. Outstanding features of “’S” type cartridges are:

1. A novel needle guard which protects the needle when tone arm
is handled or accidentally dropped.

2. Conventional needle set screw making replacement easy.

3. Needle chuck designed so that Model S needle can be replaced
by any conventional straight or offset needle. (Use of needles
other than Model S will modify operating characteristics of the

»
cartridges.)

MODEL S-1 CARTRIDGE
The first cartridge of the new "5 series
has an output of 114 volis at 1000 cps

MODEL $§ NEEDLE or Columbia 10003-M test record (0.5 MODEL S-2 CARTRIDGE
meqgohm load resistor). Needle force for ;

Extremely low needle talk from Type S best tracking is one ounce. The §-2 is a one-volt cartridge which has

cartridges is due almost entirely 1o the
performance of this newly developed
needle. The precious metal stylus
(osmium) does not chip and is mounted
to o highly compliant vane, assuring
maximum needle life and minimum rec.
ord wear.

a “rolled-off"” high frequency response
for pleasant listening to all types of
recordings and transcriptions. Output
tapers gradually from 1000 to 6000 cps.
Recommended nesdle force is one ounce.
All the other desirable features of the
Model S-1 cartridge are incorporated in
the 5-2 design.

Tre S.1 cartridge is an ideal replace-
ment unit for modemization of installa-
tions where increased brilliance in tonal
quality is desirable. Frequency response
flct to 4000 cps disctiminates against
hiss and objectionable surface noise.
This characteristic is especially notice-
able when old or worn recordings are
played. Cartridge low frequency re-
sponse to less than 50 cps requires no
exlernal equalization.

SEE YOUR JOBBER TODAY OR WRITE:

MICROPHONE COMPANY

Dept. 35A, 370 So, Fair Oaks Ave., Pasadena 2, Calif.

COMMUNICATIONS FOR MAY 1948 o 1
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MAY. 1948 VYOLUME 28 NUMBER 3

Including Television Engineering, Radio Engineering, Communica:
tion & Broadcast Engineering, The-Broadcast Engineer. Registered
U. §. Patent Office.

LEWIS WINNER COVER ILLUSTRATION
Editor Six-bay clover-leaf antenna of 10-kw WQXR-FM. mounted atop the
Chanin Building in midtown in New York, opposite Grand Central
Terminal.

(Courtesy Western Elcctric)

F. WALEN SOUND ENGINEERING

Assistant Edit Design and Construction of a Sccondary Broadeast Studio }
RtlERC L ftor Robert J. Schilling, Arthur Stark and \Warren Sherwood 10

Remote Txpe Amplifier ['sed in  Station-Built Console in
16" x 20" Studio.

TELEVISION ENGINEERING
Bryan S. Davis, President

TV Transmitter Design.. . ......................... G. Edward Hamilton 12
Paul S. Weil, Vice Pres.-Gen. Mgr. Trends. Features of Systems With Special Consideration of
Fideo  Amplifier and = Modulator Rcquirements. Class B
F. Walen, Secretary Amplifiers, ete.
A. Goebel, Circulation Manager BROADCAST ENGINEERING

Checking F-M Transmitter Frequencies with WMWYV, Royden R. Freelund 16

Specialiy  Designed  Secondary  Frequency Standard Designed
For 88 to 108-Mc Chccks.

GO L LU MOBILE COMMUNICATIONS
Bo5e m,“::.m?rf’cmm“ 6. Ghia Philadelphia Police Duplex 2-Way F-M System......... Ralph (5. Peters 22

Telephone: Erieview 1726 Threc Police Boats. 239 Prowl Cars, Patrol Wagons and
Official Cars Use 2-Way Setup on 74.06 and 155.97 Mc.

- BROADCAST TEST EQUIPMENT
Test Instruments in the Broadcast Station......... Herbert G. Eidson, Jr. 23
Pacific Coast Representative: Concludin%_In.rtal!meut Covers Uses of R.-F Bridgc, Decade
Brand & Brand Box and Field-Strength Meter.
1052 W. Sixth St., Las Angeles 14. Calif.
Telephone Michioan 1732 TRANSMITTING TUBES

315 Montgomery St., San Francisco 4, Calif.

Tube Engineering News ...t e 24
Telephone Douglas 4475

Data on Dxotron Microwave QOscillator and  Low-Noisc
Amplifier System.

ANTENNA ENGINEERING

Waellington, New Zealand: Te Aro Book Depot. Short Receiving Antenna Design Factors .................. Harvey Kees 26
Melbourne, Australia: McGill’'s Agency. Problems Involved in Producing Short Antennes, Particularly

For Aiveraft Applications.

Entered as second-class matter Oct. 1, 1937 at

the Post Office at New York. N. Y., under the

Act of March 3, 1879. Subscription price: $2.00 MONTHLY FEATURES

per year in the United States of America and News and VIews. . ovv ittt it ittt iieeiiiie e e Lewis Winner 9
Canada; 25 cents per copy. $3.00 per year in Veteran Wireless Operators’ Association News. ., ..........cvoeiuunn. .. 19

LGN U B G U LG 36 The Industry Offers . ...ooiii i e i e e 28
CoMMURICATIONS is indeved in the Industrial News Briefs of the Month. ... .o 32
Arts Indev. Advertising Index.....coo oo e U

Entire contents Copyright 1948, Bryan Davis Publishing Co., Inc.

Published monthly by Bryan Davis Publishing Co., Inc.
52 Vanderbilt Avenue, New York 17, N. Y. Telephone MUrray Hill 4-0170 i |
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Link FM—With Sylvania Lock-Ins—

Covers New Jersev For lts
State Police Radio System

Automotive eguipment of the New Jersey State Police includes vehicles
always on 1he alert to deal with every emergency. Flect is spearheaded
by 180 patrol cars of the department in addition to 42 patrol cars of the
State Motor Vehicle Department which is served by tlie State Police.
These vehicles are constantly in touch with ficed FM stations located at
36 sirategic points throughout the state. In addition, emergeney trucks
arry complete radio equipment equivalent to that of a fixed station!

Link Radio Gorporation, manufacturer of the comnumications equip-
mestt, makes extensive use of Sylvania Lock-1n tubes 1o assure unfailing
efliciency of this statewide network. Lock-In tubes stay put through
vibration and jarring. They have few welded joints. .. no soldered ones.
Elements cannot warp or weave . . . connections are short and direct. Top
location of getter reduces losses . . .separation of getter material from

leads cuts down leakage.

See Sylvamia Distributors—or write Radio Tabe Division, Emporium, Pa.

SYLVANIA
ELECTRIC

Drivers of both emergency trucks und patrol
cars can maintain two-way cortmunication
with fixed stations.

Redio equipment in emergency trucks dupli-
cates the set-up used in fixed wansmitting
stations.

The superior mechanical and elec-
trical featuresaf Sylvania Electric’s
famous Lock-In tube make it the
ideal choice for equipment on
the road, in the air, on the rails,
marine radas, FM and felevision.

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

COMMUNICATIONS FOR MAY 1948 o 3
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/ﬁzwma'm; A NEW LINE OF
SPRAGLE

ELECTROLYTIC
CAPACITORS

Designed for Television Use

(for operation up to 450 volts at 85° C.) V4 )
Y Y

Wﬂh some 7 times as many components in a television receiver // y 4 o) 3
as in the average radio. the possibility of service calls is greatly v COM R THY A
tncreased. The new SPRAGUE ELECTROLYTIC line offers the o AN,ON £ 2
first practical solution to this proklem. EL E R THE S Y

Designed for dependable operation up 10 450 volts at 85° C. Crp fo) -NE w 4
these new units are ideally suited for relevision's severest electro- ) PRA G L Tic St o
Ivtic assignments. Every care hzs been taken to make these new - M 0 . 7
capacitors the finest elecirolytics available today. Stable operation tug U[A R lp ED B!
is assured even after extended shelf life, because of a new proces- Fighy, § ' o, i 4
sing technique developed by Sprague research and development CO""'inﬂa.:;a: oise, 2
engineers, and involving new and substantially increased manu- FEetively 1o Moderyes T¥Sistan A
facturing facilities. More than ever before your judgment is con- Smayy 4, “?Pfrarif,r,fd for ._fo,"(_f"t‘ed i
firmed when you SPECIFY SPRAGUE ELECTROLYTICS FOR Wy, Mechgn Complerey ' M
TELEVISION AND ALL OTHER EXACTING ELECTROLYTIC Lo Ergan Y rugg ™ Ulated 5
APPLICATIONS! Sprague Electric Campany invites your inquiry S Bitlogsy Ao P
concerning these new units. * 2004 3
SPRAGUE ELECTRIC COMPANY - NORTH ADAMS, MASS. 7~ i‘-‘._f,, . 3

* Koolohm Resistors
P I O N E E R
ELECTRIC AN ELECTRONIC PROGRESS

&Trademnarks reg. U. S. Pat. Office

4 © COMMUNICATIONS FOR MAY 1943
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For what it buys in sensitivity, precisionke
has always purchased value far beyord that of even remotely similar test instruments. Today this

useful ranges, the

MODEL 260
VOLT-OHM-MILLIAMMETER

20,000 Ohms per Yolt D.C.
1,000 Ohms per Volt A.C.

Volts, A.C. and D.C.: 2.5, 10, 50,

250, 1000, 5000.

Milliamperes, D.C.: 10, 100, 500.

Microamperes, D.C.: 100.

Amperes, D.C.: 10.

Decibels (Sranges): —101052D.B.

Ohms: 0.-2000 (12 ohms center).
0-200,000 {1200 ohms center).
0-20 megahms (120,000 ohms

center).
Model 260—~Size 5%"” x 7" x 3%"
$38.95
Model 260 in Roll Top Safety Case
~Size 5%" x 9" x 4%". $43.75

Both complete with test feads and
32-poge Operator's Manual*

ASK YOUR JOBBER

price of Model 260

famous volt-ohm-milliammeter 1s 2 finer instrument than ever, with added ranges and with a
new sub-assembly construction unmatched anywhere in strength and functional design.
The price is the sam=. That means, of course, that your investment today buys
even more in utility and the sray/ng accuracy that distinguish this most popular
high-sensitivity set tester in the world.

*No other maker of test instruments provides anything to approach the
completeness of the pocket-size 32-page Operator’'s Manual chat accompanies
Simpson Model 260. Illustrated with 12 circuic and schematic
diagrams. Printed on tough map paper to withstand constane usage.

SIMPSON ELECTRIC COMPANY ¢ 5200-5218 W. Kinzie Street, Chicago 44, 1l

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

COMMUNICATIONS FOR MAY 1948 o
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can you answer these important questions?

How many of your employees are buy-
ing U. S. Security Bands regularly
via the Payroll Savings Plan? (359,
to 509, of employees buy Security
Bonds on the Payroll Savings Plan
in those companies in which top
management backs tne Plan.)
® How does their average holding com-
pare with the nationcl average? (The
national average among P.S.P. par-
ticipants is $1200 per family.)
o Why 1is it vital—to you, your com-
pany, and your country—that you
personally get behind the Payroll
Savings Plan this month? You and
your business have an important
stake in wise management of the
public debt. Bankers, economists,
and industrialists agree that busi-
ness and the public will derive maxi-
mum security from distribution of
the debt as widely as possible.
Every Security Bond dollar that
is built up in the Treasury is used to
retire a dollar of the national debt
that is potentially inflationary.
Moreover, every Security Bond held
by anyone means fewer dollars go to
market to bid up prices on scarce
goods.
e Can’t your employees buy Bonds at
banks? Banks don’t provide Security
Bonds on the “installment plan”—
which is the way most workers pre-

'CEQURITY Quiz

for MANAG‘EMEN

fer to obtain them. Such workers
want and need Payroll Savings.

® What direct benefits are there for
your company? In 19,000 industrial
concerns operating Payroll Savings,
employees are more contented.
Worker production has increased,
absenteeism has decreased—even
accidents have been fewer!

All these benefits accrue n addi-
tion to extra security for the indivi-
dual who gets and holds Bonds.
(Every $3 invested pay $4 at ma-
turity.)

But even a plan with all these

benefits requires the sponsorship of
top management for real success.
o What do you have to do? The Treas-
ury has prepared a kit of material
especially for you to distribute
among certain key men in your com-
pany. This will be your part in the
all-out campaign—starting April 15
—for America’s economic security.

Make sure you get your kit. Be
sure to give it your personal atten-
tion. Keep the Payroll Savings Plan
operating at its full potential in your
company. It’'s a major factor in
America’s security—your best busi-
ness security!

For any help you want, call on
your Treasury Department’s State
Director. Savings Bonds Division.

T MEN

7 his isan Oﬁl,‘lal [J. S. 7 le(?-?ul!/AdUel lzsement

ICATIONS

Prepared und
€r auspie,
€S of the Treasur_z/ Deparlm 1
entand the Ad,
vertiss

COMMUN
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FOR MAY
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A MIDGET IN /\i;
SIZE AND 4
WEIGHT...

A GIANT IN
OUTSTANDING
PERFORMANCE...

DU MONT Type 5030-A

y/zchoz%my

g7

Genoralin

Here's the smallest commercially

available R.M.A. type television syn-
chronizing generator. Notwithstanding
its small size, if embodies the most ad-
vanced engineering design currently
featured in equipment of this type.

No compromise in performance has
been made in order to obiain,poriabil-
ity. Also, its inherent stability, perform-
ance standards and ease of operation
make it ideally adapted for field use.

In addition, it can serve as the source

of synchronizing signals for all types of
television work, such as tesling trans-
mritters, experimental television devel-
opment, and laboratory work of an al-
lied nature.

The miniaturized components and
careful construction techniques, as well
as extreme accessibility, make the Du-
Mont Type 5030-A Portable Synchroniz-
ing Generator not only ideal from an
engineering standpoint, but mark it as
& dependable unit of television equip-
meni.

$ Technical detrails on request. Let us collaborate
on your television problems and requirements.

e ALLEN B. DU MONT LABORATORIES. INC,

FEATURES ...

Complete’y self-contained. Requirtes.
only a-c p>wer. Provides mixed driv-
ing, blanking and synchronizin y sig-
nals.

Master oscillator can be lockid to
the 60 cycle line or run comp efely
tree.

Complies with all important F.M.A,
recommendations for television syn-
chronizing Jenerators.

Provides half-line driving pulses for
utilization of ditferential delay tech-
niques necessary for long amera
cable hookaps.

Stability of countdown and pulse
width of camposite signal are essen-
tially independent ot tube chznges.

Rise tim2 of pulses equal to 5r bet-
ter than that of all other comm 2rcial-
ly availebl2 equipment of this {ype.

Regulated power supplies and auto-
transformer primary Inputs make the
unit incependent of line voltaye var-
iations.

Construstisn techniques and availa-
bility ¢f components withou equal
tor poriakle synchronizing genera-
lors.

Dimens:iors: 9% w.,17%"h., 19%"1.
Weight: asprox. 50 lbs.

ALLEN B. DU MONT LABORATORIES, INC.
AND STATION WABD. 515 MADISON AVE..
PLACE, NEwW YORK 3. Nl i -

STATION WTTG,

-

TELEVISION EQUI

PMENT DIVISION, 42 HARDING AVE.,
NEW YORK 22, N. Y. B DU MONT'S JOHN WANAMAKER TELEVISION STUDIOS.
WASHINGTON. 0. ¢C - HOME

COMMUNICATIONS FOR MAY 1948 o
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ILCO

Gives you the experience of the world’'s largest radio
manufacturer.

Backed by the facilities of the world’s largest radio
engineering organization.

Serviced by a nation wide service organization.

Plus a Free Engineering Consultation Service to analyze
your requirements.

PHILCO FM RADIOPHONE
COMMUNICATIONS SYSTEMS

Prompt Delivery on All Models

Industrial Division, Dept. M9
Philco Corporation
C and Tioga Streets

Philadelphia 34, Penna.

Gentlemen :

Please send me information about the new
PHILCO FM Radiophone Communications

Systems.

INDUSTRIAL DIVISION T AR

ADDRESS

PHILADELPHIA 34 e PENNSYLVANIA

COMMUNICATIONS FOR MAY 1948
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At the NAB Technical Sessions in Los Angeles

Viarrarer Dara on te lighting sys-
tens Lightweight  broadeast-
fiechd cquipnient were disclosed at the
recent  hroadeast-engineering . NAB
seesions i Los Angeles,

Deseribing the remote control meth-
od of lighung in tv studios, Captain
WO Eeldy, director of WEBKB, said
that the telelite system now in general
use 1~ an excellent hghting tool. This
wethad 1+ built around  a standard
spindle anit operated remotely by
means of manual control lines, Ceiling
mounted on the studio gridiron with
a quick releise clamp, the units can
be positioned and  operated  atoany
point in the ~tudio providing the de-
sired tlexibility required ity work,
Iach spindle carries the selected type
ot light required for the joh .. bank
lights o dowding amd key lighting.
spots Tor contras<t and tluoreseent for
general illumination.  Manual control
facilitics permit cach unit to he ro-
tated through 360° of azimuth and
clevated through a complete are of
approximately 170

In a

W

discussion ot v lighting
Richiard Bbhmnt of the GLE.
Lamp Department, revealed that both
tungsten  flament and
~ources have important advantages for
stwhes lichung, each  complementing
the other. Fluorescent lamps can sup-
ply the bisic Tevel of conl. eolor-cor-
rected general illumination with cither
the 3300 or 4300 white  Huorescent
lamps being satistactory for the 3633
miage orthicon. The timgsten-filament
source~ provide the eontrol of heam

=OUrces,

Huorescent

pattern usciul in modeling  lighting.
The tmgsten-filament  sources  pro-
duee about 1297 visible light, 7007
short-wave infrared and 187 long-
wiave  irared. The  Huorescent
somrees produee 2007 visible light and
twice A~ much ]Ung‘-\\':l\'c as <hort-

mtrared,

Blount pointed ont that the  tluo-
Limps  may produce noise
which varies in amplittude over a wide
range of irequencie.  Generally, the
peak appears at about 400 ke and de-
creases ~lightly over the 330 to 1200-

wiave

resceint

ke range. appearmyg at random fre-
quencies up to and above 3 me. Some
a-¢ line filters have been designed to
climinate this interference, bhut none
are vet commercially available. There
i~ lso iuterference  direetly from a
lanip hulb but this ix imetfective when
10 ieet irom the lamp.

The ultimate in compactness ap-
peared i a miniature Geld anplifier
with a 060 to 830-cps response, de-
scribed by ] Lo Hathaway of NBC.
Coatained i an ordinary brief case,
together with microphones and moni-
toring cquipmient. the amplifier. com-
plete with batteries, weigh~ only 12V
pomuls. Provision is made for three
low level, low-impedance wmicrophones,
cach of which i~ amplified in a pre-
amp stage prior o mixing. High level
mixing i used to abtain optimum sig-
nal-to-noise ratio and at the ~sune time
pernnit the use of simple potentiometer
tyne faders.

Among the other unusual features
of the amplifier are a built-in Tline-
cqualizing oscillator and an automatic
avdio-gain control. The oscillator s
of the phase-shiit type and feeds tone
into one of the faders during equaliz-
ing.  The aage is highly active in re-
stricting  peaks which would, if not
comtrolled, cause the v meter to go
o scale and also introduce distortion
in the output ~tage. The ange system
cxerts  little  control  on subnormal
peaks, but through its use the entire
level may he safely increased several
db by way of the safety valve actiom
at high levels.

The three faders constitute the only
on-the-air controts.  There are two
low-imipedance  output  monitoring
Jacks and the telephone line is ¢nn-
nected o the amplifier output pad by
way of a conventional 3-way plue.
A level of 48 vyoas fed into o 600-
olin Tine, the amplitier heing capable
of delivering +18 dbm to such a line
with Tow distortion.

TV Loses Channel One

Tv after June 14th will no longer have

the 44 1o S-me channel one.  FCC
has ruled that this channel will he set
for fAxed and mobile services.
IF-m stationz operating on this hand
will be allowed 1o use the channel un-
til the end of the year.

As a result of this decizion, there
will be a hearing on the revisions that
will have to be made to accommadate
the thirteen channels below 216 me.
This hearing will begin on June 14 in
Washington.

:lri(ll'

Another  important  tv allocation
hearing will be conducted on Septem-
ber 20 when the 473 to 8%0-me¢ bands
will be reviewed with a view to au-
thorizing these channels {for black and
white or, perhaps, color, too.

USAF Communications Expansion

air
wis

A SeesTVNTIaL EXPANSION in
force  commumications  {acilitics
forecast by Major General Fo Lo An-
kenbrandt. Chief of Air Force Com-
munications, at  the  reeent  Armed
Communication  Association
meeting in Dayvton. He pointed out
that about $33.000,000 will be spent
this vear for heavy duty radar, GCA
atdd airport surveillance equipnient.

[Forees

It was also learned that this appro-
priation will he inereased substantially
during the next few vears as a part of
a4 five-vear peace-time  mobilization
program recently initiated,

Pike Receives Award

Oris Winniam ke of GEL was
awarded a silver plaque by RMA,
JETEC and NEMA at the recent

IRE-RMA  Transmitter Meeting in
Ssyracuse, for his services as chair-
man of the Joint Klectronics Tube
Engineering Council from 194 tn
1947.

The industry is truly grateful to
vou OWP for a job well done. Con-
gratulations.—T.. W,
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Design and Construction of a

Equipment employed in the secondary broadcasting studio.

IN THE CONSTRUCTION of a broadcast-
ing studio, the selection of a suitable
location and proper facilities is usually
of prime importance. However, when
constructing a secondaiy studio in a
small city, partieularly today, there’s
not always too nmwch of a choice in
locations.  In addition there’s the
problem of installation cost which
must not reach tno great proportions,
because such a studio, being only a
supplemient to the main studios, is
operated for only a small portion of the
station’s daily operating schedule, and
the income is not too substantial.
Currently WINS is a daytime sta-
tion with our main studios located in
Michigan City, Indiana. We were de-
sirous of having a supplementary
studio in ILaPorte, Indiana, about 13

miles from Michigan City, the studios
to be in operation for about 114 hours
per day.

One of the few places available, in
the business section of town where we
were anxious to have the studio, was
a basement floor with a 16’x20" room.
Remodeling the room, three of the
inner walls were made up with celotex,
while the fourth was smooth plaster.
The floor was covered with a rug. The
combination produced a studio with
surprisingly good acoustics, not too
live, and not too dead.

Since space was a limiting factor, it
was decided to place a console desk in
the studio itself, and not make a sepa-
rate control room. This arrangement
would enable one man to announce
and operate nearly any type of pro-

I |
e
Mike 2
Telephone Line
Switching Remote %o Maln Studio
Arrange ment Amptifier
‘ TT, !——'
Studio
[I'— Speokar
Monitor
Amplifier
Lobby
Speoker

10 o
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gram, live, recorded, or combination
live and recorded. A small office and
record library was set up next to the
studio, entrance to the studio and office
being made from a hallway which runs
the length of the building. Other
equipment placed in the studio included
a piano, small table for roundtable dis-
cussions of sports, debates. etc., and
twenty chairs to accommodate small
audiences, or people participating n
programes.

Console Desk

For mounting of the turntables, a
remote type amplifier, monitor ampli-
fier, switch boxes, etc., a desk was de-
signed and constructed. The exterior

Figure 1

Block diagram of the equipment setup for th2
secondary studio.

Figure 2
of the le desk.

Design and di

£ — ——i
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Secondary Broadcast Studio

by ROBERT J. SCHILLING, ARTHUR STARK and WARREN SHERWOOD

of the desk was made of fiber board,
with stainless steel molding around the
edges. The framework of the desk was
made quite heavy to provide sturdy
support for the equipment.

The remote amplifier was mounted
in the center of the desk. with the turn-
tables on either side of the operator’s
position. Between the remote ampli-
fier and each turntable was placed a
small wooden hox, housing the ter-
minal strips and switching facilities.
A monitor amplifier was mounted in
the lower right hand corner, below the
right turntable. This was an effective
out of the twav arrangement for the
operator, simplifving monitor controls
adjustments. The  studio  monitor
speaker, a 12 p-m.' was mounted on
the front side of the console desk.

Console

In place of a conventional console,
it was decided to employ a remote type
amplifier, together with a separate am-
plifier to serve as a monitor amplifier,
and a suitable switching arrangement.
to give near-console performance and
versatility.  The remote amplifier.”
serving as the console, has been set up
so that it can be removed from the
console desk and studio in a few min-

'Jensen.
2Gates Dynamote

Chief Engineer

Engineers
WIMS, Michigan City, Indiana

Compact Second Studio, 16x20 Feet, Uses Station-
Built Console With a Remote -Type Amplifier Which Can
BEe Removed and Used As a Spare Remote Unit. Other
Studio Features Include Monitor Amplifier, Dual Turn-

table Setup and Two Dynamic Microphones.

utes, and taken out and emiploved in
1:s regular capacity, as a remote aw-
plifier. The console amplifier, which
is essentially flat from 30 to 12,000
cveles, has three input channels, with
a choice of 30- or 250-ohm input im-
pedances.  In the design of our studio
we planned for two microphones and
two turntables,  Accordingly a dpdt
switch  was  incorporated  (S;) to
provide a choice of turntable 2 or mike

2, on one of the remote amplifier
inputs,
This proved entirely satisiactory,

since in the usual type of recorded pro-
gram two turntables and only one mi-
crophone are required, and the switch
(5:) can be left in the TT. position.
In the case of a live program, where
two microphones are required. chances

Figure 3
Switching setup for the remote.amplifier system.

are that both turntables will not be re-
quired. In the event that a program
does require both microphones and
both turntables, it is simple to switch
over from M. to TT,. In the case of
a large studio audience participation
program, a third microphone might be
required.  To accommodate this. turn-
table I can be removed from the re-
mote amplifier by merely removing the
proper plug from the amplifier and
substituting for it a third microphone.

Normal Use of Equipment

Under normal use mike I is a desk
mike on the console desk, mike 2 is on
a tripod base stand in the center of the
studio, turntable 7 iz to the right ot

(Continued on page 38)
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I'Y Transmitter Design
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Figure 1

Block diagram of the master series tv transmitter. [dotted lines indicate thire¢ unit separation.

Tnere Arg three prime aspects ol tv
transmitting  equipment, which, when
functioning properly, fit together into
a smoothly  integrated unit, samely
(7} generation of the carrier fre-
queney, (2) modulation, and (3) am-
plification  subsequent to  modulation,
That there are many ways of accom-
plishing this integration is evidenced
by the difference in various design pat-
terns,

The three important considerations
concerning design are video power re-
quived for modulation. the number of
linear r-f amuplifiers, and the use of o
vestigial - sideband  amplifier.  Obvi-
ously, wide-band video amplifiers capit-
ble of supplying voltage and power
required for fiigh leeel modulation are
costly and meflicient since tubes capa-
ble of delivering sufficient power have
relatively  high  interelectrode capaci-
tances,  This condition results in the
necessity for special h-f compensation
and low value load impedances (for
high-power installations  water-coole:d
load  resistors are required for  the
video modulator plate load).  Where
a large number of wide band linear r-1
amplifiers are emploved, great care
must be exercised to naintam perfect

12 ® COMMUNICATIONS FOR MAY

neatralization, and to keep the band -
paxs characteristic adequate for satis-
ictory picture resolution. In addition,
class 24 linear amplificrs are inherently
low in their efficiency characteristic.

since dingle sideband  transmission
lax been standardized, means must be
provided for suppression of the un-
wanted  portion,  Progressive  circuif
attennation or vestigial sideband filter-
ing' is currently employed for this sup-
pression.  In this method the r-f hand-
pass characteristic of all auplifiers fol-
lowing the modulated stage are ad-
justed so the upper sideband only is
passed,

From the foregoing sumnary it is
obvious that both the high and low
level modulation systems have specific
merits and  disadvantages. The te-
cently-developed  master: <eries  tv
transmitter is midway between the two
limits : high power video amplifiers are
not required and @ minimum number
of elasz B linear r-1 amplifiers are re-
quired.  Figure 1 shows a block dia-

"The vestigial sideband filter is a tuned filter
adjusted to dissipate the unwanted sideband in a
witer cooled load und is installed after the last
amplifier.

SDuMont
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gram of this series where the dotted
limes indicate the three unit separation
and the manner in which the circuit
functions are related.

Generation of the carrier frequency
15 accomplished by means of a crystal
oxcillator and a frequency multiplving
chain with a total multiplication factor
of cight. A double-ended amplifier
stage 13 wsed as a straight-through
amplitier on the carrier frequency to
drive the modulated amplifier.

The modulator unit employs « three-
stage wide-band video amplifier. the
last stage of which operates a~ a direct-
coupled amplitier with the cathode at
a negative potential in order that hias
and d-¢ reinsertion may he applicd 10
the modulated amplifier.  Videa signal
(from_the modulator) and r-f drive
(irom the exciter) are applied to the
grids of the modulated iplifier swhich
when properly adjusted, results m x
modulated r-f envelope in the plate cir-
cuit of the modulated amplificr,  The
resultant energy may be used to dvive
an antennma svatem  directly 0 low
power s desired, or to drive suhsc-
quent class B amplifier stages.

Amplifiers following the modulated
stage must operate a< class 73 linears
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since deviation from a linear charac-
teristic will provide wmplitwede distor-
tion, resulting in either sync comipres-
~tion or white saturation. The Figure
I block diagram ~hows two class /2
amplifier stages  emploving  identical
tube types hoth of which operate i
cromided-grid - cirenits resulting  in
tuning  ~implification  and  winimum
nentralizing  problems.  The  output
impedanee may be comnected for either
7251 ohmwnbadanced or 1447102 ahin
haluneed pair transmission line,
Generation of Carrier Frequency
Lvciter Unit: Ihe cirenit arrangement
for carrier  frequency  generation i
~shown in Figure 200 The principal
problem of generating the carrier is
naintaining  the required  {requencs
stability, nmely, 0029 oi the as-
signed valne s specificd by 1FCC The
crystal  drequency s one-vighth  the
irequency of the carrier. .\ tempera-
tre-controlled  Tow-Irequeney  eryvstal
I~ emploved o assure high order of
thermal and operational stability (as
may be attained with erystals gromnd
Tor use below 15 me).,

The oscillator is o OV6G conmected in
a0 conventional  (ri-fef cireuit. . The
phite circuit is restmant at twice the
tundamental  frequency.  Two 6V6
doublers follow, vesulting in the car-
rier  Irequency heing applied to an

Trends in Design. Features of Systems, With Special
Consideration of Video Amplifier and Modulator Require-
ments, Modulated Amplifier and Class B Linear Amplifier
Stages. D-C Restorer Operation Also Analyzed.

by G. EDWARD HAMILTON

Head, Television R-F Development Section
Television Transmitter Department
Allen B. Du Mont Laboratories, Inc.

The 8298 plate cirenit i coupled 1w
modulated amplifier grids, a pair or
ANS00N tetrodes. Al stages i the
exciter operate as conventional cliss
C amplifiers and doublers and  use
hmped  circuit constants. Provision
for wetering cach  ~tage i< accon-
plished by a switching arcangcment
Tor grid-current indication. The cath-
wde current i metered i the 8298,
Tuning cireuits are proportioned so
that the correct harmunice falls within
the variable capacitor range.
nance of cach timed circuit iz shown

Reso-

*Power supplics in this series provide effective
v oand current regulation Dhetween totally
black and totally white modulation.

Foreed air cocling i employed  throughout
the transmitier, irchtling tuybe seal points, to

by maximam grid carreat inits <riven
stage.

The X0 modulated  amplifier
gridd is loaded with a nom-inductive re-
sistor wlhich zerves two purposes: (/)
o loads the 8298 driver stage resnlt-
g m a relatively constant -1 driving
voltage. and (2} loading the grid cir-
cult broadens the response curve so
that any sum and difference irequen-
cies developed in the grid circuit (by
virtue of modulation ) will not be atten-
wated.  As in previous stages, the grid
tuning control is adjusted for maxi-
mum grid current in the 4NX300As,

Meodulation

Iideo Modulator Unit: Cireuit of the

R2OB operating a~ a haffer amplitier. TS G, MR ol S e modulated  amplifier and  its video-
Figure 2
Circuit arrangement for carrier frequency denermian.
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amplifier-modulator appears in Figure
3. It will be noted that provision is
made for substituting an r-f frequency
swept, or wobbulation signal for the
r-f exciter output.’

The video amplifier uses three stages
to provide the proper phase-modulat-
ing signal and sufficient voltage ampli-
tude to assure full modulation capabil-
itv. A minimum of one volt input will
drive the modulated amplifier to cutoff.
A single 6L6, series-shunt peaked,
drives a pair of 6L6s in parallel, also
series-shunt peaked.

It will be noted that the parallel 616
stage incorporates a tvpe IV d-c re-
storer. This technique serves to refer
the video signal to the bias level of
this stage, making it possible to realize
the full range of available grid base
without distortion for high signal lev-
els. A pair of 4E27s function as the
video modulators. The plate load of
the modulator serves two purposes:
(I) Furnishes video signal to the
modulated amplifier. and (2) produces
a negative d-¢ voltage as hias for the
modulated amplitier.  Since the grids
of the modulated amplifier (4X300)
must be negative with respect to their
filament (which are at ground poten-
tial), it is necessaryv that the plates of
the 4E27s be negative with respect to
ground. This is accomplished by con-
necting the plate load return and the
positive plate voltage of the 4E27 to

14 o

| | ‘_"'—"'_.__‘ |S— g—l_tir’ . \J ' — __ll l
| e +_E | _:gg::_\l>” rnunag ” ':T I
=N o> L Tk 4|
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Figure 3

Modulated amplifier and its video.amplifier-modulator.

Figure 4
A simplée half-wave diode circuit with resultant
scope pattern. In b appears a reference pattern
for alternating voltage and in ¢, a reference pat-
tern for the rectified portion of applied voltage.
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ground, making it necessary to reter
the 4E27 cathodes to a negative po-
tential with respect to greund. A
variable negative voltage regulated
power supply furnishes this potential.
The modulated amplifier bias is ad-
justed by means of the variable plate
potential which changes the quiescent
plate current, thereby altering the volt-
age drop across the plate load. The
1V is used at the grid of the modula-
tor to restore the video syie signal o
the bias reference level. Since the
modulator operates as a direct-coupled
amplifier, the restored signal is carried
through to the plate load and serves to
maintain svnc tips at the quiescent bias
level of the modulated amplitier, for
changing signal amplitudes. The over-
all frequency response of the video
modulator-aniplifier is essentially flaz
between 10 cycles and 3.3 mc.

Operation of the D-C Restorer

The operation of the d-c restorer 1>
of utmost importance in the tv trans-
mission system since it vitallv effects
the following parameters:

(1) Holds peak power constant.

(2) Controls average brightness of

transmitted picture.

(3) Fixes blanking level at receiv-

5Complete data on this unit will appear in a
subsequent discussion.
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Figure 5
Effect of introducing capacitors across the load
resistor.

ers, provided the

level is constant.
In tracing d-c restorer operation.
the well-known  diode  phenomenon
serves well as a hasis of evaluation and
comparison. Figure 4 shows a simple
half-wave rectifier circuit with the vari-
ous scope patterns referred to a groumd
potential.  Reversing the diode polar-
ity will result in the negative portion
of the cycle shown in (¢), being pro-
duced. Tt will also be noted that the
output load circuit (R,) contains no
capacitance.  Figure 5 shows the effect
of introducing capacitance across this
load resistor: however, since the re-
sulting wave shape decays (c), it

input  sync

Figure 6 (right)
Alteration of Figure 5 by changing position of
load resistor and capacitor; B and show the
voltaie across each e¢lement (a-c input voltage
and d-c rectified compenent}. D illustrates how
the 1wo voltages add, resulting in the peak of
the a-c signal being restored to zero axis
position.

may he assumed that the re product is
too low. The circuit shown in Figure
5 may be altered hy changing the posi-
tion of the load resistor and capacitor
to that in Figure 6. The same wave
shapes are shown in Figure 6 as in
FFigure 5 except that the d-c voltage
prcduced is of opposite polarity. An-
alysis of current flow through the cir-
cuiit shows this condition to be normal.
Figure 6 (b) and (c) shows the
voltage across each clement, namely:
an a-c input voltage and a d-¢ rectified
component.  Since these two voltages
are in series,  when measured across
the diode, the effect is to superimpose
the a-c component on the d-¢ compo-
nent resulting in a shift of the zero a-c
axis to a new value. that of the d-¢
rectified component. Figure 6 (d)
shows how these two voltages add re
sulting in the peak of the a-c signal
being restored to the zero axis position.

Figure 7 shows how the load resis-
tar may he relocated without upsetting
the foregoing conditions outlined
above. h mav be changed further to
that of Figure 8 where the transformer
i= replaced by a video output source
such as the plate load of a video am-
plifier.

Discussion to this point has becen
limited to symmetrical wave shapes;
however, it is well known in a rectifier,
such as shown in Figures 5, 6 and 7
that the peak voltage is the maximum
voltage above or below the zero reier-
ence position.  When the +#¢ time con-
stant is sufficiently large, the developer
voltage is essentially equal to the peak
value.  The time constant should be
~ufficiently iong to maintain the bias
=ubstantially constant for the field in-
terval, but sufficiently short to enable
the d-c¢ restorer to follow relatively
=upid variations in the average illu-
mination. In order that this criteria
be met, it has been found that the time

(Continucd on page 30)

AC
Axis

(C}]

(e)

Figure 9
Various wave shapes
and manner in which
equal greas are estab-
lished about zero a-c
réference axis: a s
the sinewave; b,
square wave; ¢, trie
angular wave: 4, neg-
ative white picture
with black spot: e,
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Checking F-M Transmitter

Measurement Technique Employs Specially Designed
Secondary Standard With 6F6 Oscillator Driving a 10-kc
Multivibrator, Which in Turn Drives a 2-k¢ Multivibrator.
Two Stages of Amplification Provide Harmonic Outputs

Of Up To 110 Mec.

by ROYDEN R. FREELAND

Chief Eagineer
KOCY-FM, Oklahoma City, Oklahoma

TrRANSMITTER FREQUENCY checks are
a mnst item on every broadeast-engi-
neering calendar.  In 1-m v-h-f oper-
ation, these checks cannot be conducted
m the standard manner.  Accordingly.
a v-h-i procedure was devised, which
his proved quite effective.

As stated by the FC(?, the primary
standard for frequency measurements
are the transmiszsions of WWN\, oper-
ated by Central Radio [Propagation
Laboratory of the National Bureau of
Standards  in Washington, D. C.
WWN now has seven or more trans-
mitters operating day and night. insur-
ing reliable coverage of the United
States.

The general method of measurement
conhsists of zero-beating a sccondary
stancdard with WWY ind comparing

the output of this secondary standard
with the transmitter frequency. -\
block diagram of this setup is shown in
Figure 1.

There are two possible ways to de-
termine the transmitter frequency: (/)
Measure the final frequency of the
carrier; or (2) measure a sub-har-
monic of the final frequency some-
where in the early stages of the trans-
mitter and then caleulate the tinal devi-
ation from assigned frequency.

Since the crystals used in f-m trans-
mitters in general have a frequency of
3000 ke or lower. it is sometimes
more conveltient to measure the crystal
fundamental or a sub-harmonic of the
final frequency.  The highest possible
harmonic must be checked, however,
to reduce multiplication of any error

Pigure 1
General setup for the frequency-check measurement system at KOCY-FM.
WWV Signol
YV Pickup of
Unknown Signo!
> [ I <
Receiver Secondory Receiver
Neo | Stondord No.2
O Oscilloscope
Audio
Osc.
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ies Witch WWV

Frequenci

made.  An cerror of 50 cyeles inoa
measurentent at dme will be an error
of 1000 cveles at the 20th harmonic
or at 100 megacycles. The exact har-
monic to measure will depend on the
equipment heing checked.

The frequency to be measured shoul-d
be a multiple of 100 or 10 ke,  Al-
though it is possible to measure any
harmonic by using an audio =signal
generator, it is necessary that the sig-
nal generator be extremely well cali-
brated.  This leaves open considerable
chance for error in the weasurements,
Where transmitter and monitor erys-
talz have odd frequencics such that the
harmonics  cannot  be  conveniently
measured, the final frequency must be
measured, since it will always be a
multiple of 100 ke.

The important piece of equipment in
the svstem is, of course. the secondary
standard, the accuracy of measurements
depending upon the secondary standard
heing zero-heated with WWV. Tt is
therefore necessary that the standard
he fairly stable and that the frequency
of the standard crystal be variable over
several cveles. In the case of measur-
ing sub-harmonics, the harmonic out-
put of the standard will normally not
tall in such a relationship to the trans-
mitter frequency to make possible a
direct comparison. However, by feed-
ing the output of the crystal to a mul-
tivibrator, it is possible to have a
standard signal which will zero-beat
with the frequency being measured.

The secondary standard constructed
at KOCY-FM is illustrated in Figures
2 and 3 and diagrammed in Figure 1.
The standard consists of a 6F6 oscilla-
tor driving a 10-ke nultivibrator which
in turn drives a 2-kc¢ multivibrator.
The harwonic output 1s increased by
two stages ol amplification. The first
amplifier stage (6AC7) amplifies satis-
factorily up to approximately 40 mc,
and a second amplifier (6AG7) in-
creases the harmonic output of the
standard up to 110 mc. lsolation am-
plifiers are used hetween the oscillator
and the 10-ke¢ multivibrator, and be-
tween the two multivibrator to insure
more stable operation.

The crvstal® provides either 1,000
or 100-ke signals. The 1.000-ke signal is

1Section 2.76
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100 Mc¢ Ampliﬁgr

6@57Amplifier
=2 Kc Multiv.-6SN7
rh:"‘—lo K¢ Multiv-6SN7
L~ Isolotion Amplifier
: 6SN7

“\1360»(

6F6 Osc
Power //!
Supply =
Crystal A

<
Tuned Circuit

Figures 2 and 3

Front and ioterinr viens of the secondary standard built KOCY-F),

used only Tor referenee as it cannot he
cero-beat with WA ervstal speciti-
citions state that no capacitor be used
acrosx the evystal when oscillating it in
the LOOO-ke made.  Tlowever, when
oscillating the crvstal in s 100-ke
mode, exact zero-heat with WAWY can
be obtadned by varving a capacitor, (

A ganged switeh. S, controls the
cntput of the ~tandard.  Sctting the
switeh in it varvious positions makez
available  three  1.000-ke harmonies:
100, 10, or 2 ke, The 2-ke multivibra-
tor was included in the civenit for ex-
perinental nse and i- not required for
measuring the {-m equipment.,

The wuned cireuit for the 100-me
amplitier is madde up of a 7-plate niidget
variable capacitor, 7, and a 4Y-turn
coil, L, 387 in diameter and 347 long.
This amplifier times voughly from 60
me to [0 me.

The component of the power supply
will vary with the builder and there-
fore the valiwe of resistor, K, should
he caleulated in caeh ease for the cor-
rect operation of the 7R wbe.  The
circuit requives amaximum of approx-
imately 20 ma ar 105 volts,

The entire stamlard including power
~upply was constructed on the oscil-

Schematic of the secondarv irequency standard.

Ttor chissis of an old S0-exele a-m
fre juency monitor,

Adjustment of the multivibrators is
done by the cut and try method.  For
the  Hike multivibragor  the  poten-
tometer R, is set arbitrarily and the
oueput of standard is applied to a com-
numications-type receiver. With the

will be nine beats between two adja-
cent 100-ke beats. It is normally easier
to count these heats in the low end of
the broadeast band; i.c., between 600
ke and 700 ke Adjustment of R, is noi
critical.  \When operating properly a
fairly wide variation in the setting of
R, wiil not change the multivibrator

e+
o5V

3/VRIOS

Figure 4a

Power-supply system used with secondary {requency standard.

bio i the receiver on, the mumber of
beats between two  adjacent  100-ke
beats nmst be counted. When the mul-
vivibrator is adjusted correctly there

Pliley SMV-100

Figure 4

trequency. i the multivibrator tends
to julip out of step, the signal drive
should be reduced hy varying capaci-
tor, C.

The setup for nmeasurements, shown
in Figure S, includes the standard and

The switch is shown in the 1000-ke position.
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Intérior view of one of the National Bureau of
Standards 100-ke standard frequeney osecillators,
which provide frequency and time interval stand-
ards for continuous broadcast to all parts of the
world. The quartz crystal unit, in an evacuated
container, and part oi the oscillator circuit ar-
rangement are shown in a temperature-controlled
compartment. Layers of aluminum and felt are
used to obtain extremely urniform temperature.
In addition to this sume of the oscillators are
located approximately 25 below the surface of
the earth.

two receivers. The receiver used 10
compare the swandard signal with
WWYV may be any good tyvpe of com-
munications receiver. The second re-
ceiver used to compare the standard
signal with the signal heing measured
may be a comnnmications type receiver
with an extended tuning range.
Where measurements are made at the
final irequency, it i1s possible to use

standard tvpe f-m receiver to beat
the standard and unknown signals. A
satisfactory beat can be obtained by
tuning the f-m receiver slightly off
center frequency. A ’scope and audia
oscillator may be used ii it is desired
to measure the irequency difference for

e

18 e

Figure §
Setap for [requency measurements using the standard and two receivers.

comparison with
readings,

If the nieasurements are being made
close to the iransmitter, the easiest and
perhaps the best system is to adjust the
transntitter to zero irequency rather
than determine the frequency deviation.
Where measurements are made re-
motely from the transmitter it is usu-
ally more practical 1o determine the
deviation and then check this with the
monitor reading.

irequency monitor

Measurement Procedure

After the standard has been warmed
up for several hours. receiver I 1is
turned on and one of the YW\WV eight
standard frequencies is tuned in .
25,5, 10, 15. 20, 25, 30, and 35 me.
and the standard is zero-heat against
one of these frequencies. The zero-
heat should be with the WWV carrier

COMMUNICATIONS FOR MAY 194(
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and not one of the modulating {re-
quencies.

After the standard has been adjusted
receiver 2 is tuned to the frequency of
the signal being measured. A beat
should be heard, the frequency of
which will depend upon the deviaticn
of the transmitter from the assigned
frequency.

To adjust the transmitter to zero
frequency, the transmitter oscillator
should now be tuned for zero-heat in
receiver 2. To measure the irequency
deviation, the audio output of receiver
2 is fed to the vertical plates of the
‘scope and the output of the audio
oscillator applied to the horizontal
plates. Both signals are adiusted for
equal amplitude on the ’scope. Then
the audio oscillator ifrequency is ad-
justed until a circular pattern appears

(Continued on page 31)

{Left)

A group of measuring instruments and secondary
standards in the micro-wave frequency range
used at the National Bureau of Standards. Top,
coaxial slotted line. Center, left to right; wave-
guide metallized-glass attenuafor: cavity fre-
quency meter: slotted-line waveguide. Bottom,
coaxial thermistor load impedance (left) and
three-stub coaxial impedance transformer (right).

(Below)
Equipment used at the National Burcau of Stand-
ards for accurately determining the loop constant
of a radio field intensity meter in terms of a
standard r-f field.
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VETERAN WIRELESS

A

At the specakers table of the VWQOA Clicago Chanter snnual dJdinner cruise.

OPERATORS. ASSOCIATION

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

NEWS

which was held in the Adventurer's Club. Left to right: Gearge Martin,

RCA Marine (VWOA committee): Fritz Franke. Hallicrafters: Joe Wallace: Louis Huer, Standard Metal Produers (VWOA committee); Rill

Halligan, president, Hallicrafters: [.es Gnrder. t
Combat Information Center Training School. whn wa: guest speaker: Thomas L. Rowe of WLS,

American  Television

Institute (VWOA committee); Capt. H. R. Horncy. U.S.N., Commanding Officer,
who was chairman; Roval Higgins (VWOA com-

mittee); Walt Marsh, Allied Raidio Corp. (VWOA committec) and H. Herndon. Regional Director. FCC.

Personals

VAWOA VETERAN meMBER Delos Wil
son Rentzel has been nominated by
President Truman for the post of CAA
Administraror to succeed T. . Wright.

Rentzel will resign several top-level
positions in activities related to com
munications including his post as pres-
ident of Aeronautical Radio, Inc., and
the airlines, 1o step into governmental
circles. He was formerly chairman
of the Radio Technical Planning
Board's aeronautical radio panel. and
was vice chairman of the Radio Tech-
nical Commission for Aeronautics,
the government-industry organization
which formulated the basic plan for
the currently-accelerating research
development, and installation program
designed to provide niore etficient air-
wayvs. He was a director of Airborne
Instruments Laboratory, Ine.. of Min
eola, N. Y.

Prior to joining AR TIne. in 1943,
he was director of connmunications for
American Airlines and as=ociated with

that organization and its predecessor
con panies for more than 12 vears.
Born in Houston, Texas, in 1909
Fentzel is a graduate ol Texas A & M
College. He lives with his wife and
two voung sons in Park Fairfax, Va.
He has held a private pilot's license

D. W. Renczel, who has been named by Presi-
deni Truman, to become the rew CAA Ad.
ministrator,

and owns part interest in a two-place
arcraft

MEeveers oF VAVOA were shocked to
hear of the death of Mrs. Fred Muller,
wite of V'WOA life member, Capt.
Muller, U. §. N. R. . . . George Bailey,
president of ARRL and executive sec-
retarv of the IRE, addressed the boys
on UN radio communications at the
recent Spring meeting held at the Fire-
place [nn in New York City.

VWOA life member Commander
Arthur F. Van Dyck attended the re-
cent annual RNA-IRE Spring trans-
mitter mecting at Syracuse. . . . Life
member Brig.-General David Sarnoff
president of RC\. delivered the key
note address at the Armed Forces
Communications Association meeting
at Dayton Ohio. DS. who is prexy
of the association. described the ultra
nportant role of communications in
peace and war. . . . [Honorarv member
W. \. Ready, president of the Na-
tional Company, artended the recent
IRE Convention in N. Y. City.

COMMURNICATIONS FOR MAY 1948 e 19

www americanradiohistorvy com


www.americanradiohistory.com
www.americanradiohistory.com

e M
L L

<%= The RCA [0-KW AM trans-.
mitter, Type BTA-IOF. is iden-
tical in size and aspearance
to the BTA-5F you see here,
Over 125 transmitfers of this
series now in operafion.

o IR B TR
. S ——

{Photo courtesy of Rodfo Ztotton KOOL,
Phoenix. Arizom)

BROADCASYT EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN, N.J.

In Canada: RC A VICTOR Company Limited, Monireal
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with 10=kilowatt insurance

BTA-5F. The one 5-KW AM Trans-
mitter that insures easy increase o 10
KW at any time! Power changeover is
stmple. . inexpensive. .. quick. Becanse
it was plawned that way.

When you install the BTA-5F Trans-
mitter for 5-KW operation there is just
on¢ tube in the power amplifier stuge
(Iefi-hand cubicle in view below). But
note the additional tube socket already
mounted in place. To increase power to
10 KW, you need only buy the simple
modification kit (described in box at
right). With the parts contained in this
kit...and the few simple circutt changes
required, changeover can be made “over-
night.”” It’s casy...it’s inexpensive. You
need lose no air time.

Natarally, vou can also buy this trans-
mitter originally for 10-K'W operation
(specified as Type BTA-10F). Both mod-
¢ls—the BTA-5F for 5-KW operation,
and the BTA-10F for 10-KW operation
—have the same sleek, well-finished,
business-like appearance shown by
KOOL’s installation on the opposite
page. Both models have the true unitied
front . . . an exclusive feature of RCA
high-power AM transmitters. This front
is an integral picce separate from the com-
partment enclosures. 1t greatly facilitates
flush-mounting...and improves appear-

ance of the installation by several times.

And careful planning like this goes
rightonthrough. For instance, this trans-
mitter is equipped with one of the most
complete centralized control systems
ever Jesigned for gauy transmitter . .. with
all the necessary controls, circuit break-
ers and relavs needed for fully automatic
operation or step-by-step manual oper-
ation, It has push-button motor-tuning
for us high-power stages...and insian-
tanenus power control reduction. It can
be furnished with matching cabiner end-
extensions for housing antenna phasing,
monitoring, test and audio equipment.
These extensions have front sections
that become an integral part of the over-
all unificd front—another exclusive RCA
feature of grear importance in station
appearance. And note this too: the 5-KW
BTA-SF uses only 24 tubes (6 different
tube 1vpes); the 10-KW BTA-10F uses
only 27 tubes (6 different types).

Her2, we believe, 1s the finest stream-
lined station installation ever engineered
for standard-band broadcasting. .. with
all basic circuits proved in more than
125 transmitters of this series now op-
erating throughout the world. Get the
details from vour RCA Broadcast Sales
Engineer, or write Departiment 23-E.

This simple kit (Mi-7267-A)
takes the BTA-5F to 10 KW...
inexpensively and without one
change in station layout.

@ One blower
® Two filament transformers

® 0One 10-KW modulation
transformer

® One reactor

® All necessary hardware

The Transmitter Control 0y
3 . b1 h

Console — standard equipme

th everv BTA:5F and BTA-1OF.

wi

THE 5-KW BTA-5F (open view). Sweet and simple. .. with everything up front where you can reach it.

www americanradiohistorv. com
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Philadelphia Police

Relaying telephone cells to radio police cars
patroiling the streets of Philadelphia. Cabinet
at left houses remote control relay systewr Sor
- duplex operation.

Philadelphia police-emergency car equipped with
duplex radiotelephone system.

feqiipe !

Duplex Two=-Way F=-M System

Two-way F-M systems have become
priority  police-department require-
ments throughout the country, in large
and small cities and townships. Com-
plete coverage, an acute problem in
large wmetropolitan areas, is rapidly
being solved through the careful ap-
plication of many advanced design and
installation features.

An interesting example of a metro-
politan-area solution is the recent 250~
car installation® in Philadelphia to pa-
trol 130 square miles. Official cars,
prowl cars and patrol wagons, and
three police boats are among the radio-
equipped mobile units. In addition,
cars of the fire chief, two deputy chiefs
and two rescue squads, and three fire-
boats are also equipped with tiein set-
ups. Mavor Bernard Sanmel’s car is
also tied in with the two-way system.?

In excess of 330,000 calls a vear,
800 to 1.000 a day, are being routed
over the system, which features the
duplex method of operation.

System  coordination is organized
and followed through in the radio dis-
patching room, on the seventh floor of
City Hall. Here four men answer con-
stantly-buzzing telephones and jot
down notes on the nature and location
of a disturbance, accident or possible
crime, Their notes are passed through
a slot into a sound-proof dispatcher’s

22 o

Three Police Boats, and 239 Prowl Cars, Patrol Wagons
and Official Cars Equipped With Two-Way Setup, With

Talk-Out on 74.06 and Talk-Back on

155.97 Mc.

by RALPH G. PETERS

booth. A large electrically controlled
map on the wall of a phone room in-
dicates the location of various cars at
all times. Within the dispatcher’s
booth is a microphone and remote
console plus an elaborate set of toggle-
switch panels that aid the dispatcher
in keeping track of the cars, and learn-
ing if they are in or out of action.

The dispatcher assigns squads and
answers incoming calls.

In a disaster the first two-way radio-
equipped police car to arrive at the

1Motorola, .

ITwo-way system 1s under the direction of
James H. Malone, Director of Public Safety.
Associates include Harry M. Simon, Chief of
the Electrical Rureau; Frank ©O. Schierf,
Superintendent of Fire Alarms and Radio Sys-
tems; Anthony Repici, Supervisor of Radio
Maintenance; Thomas Burns., Assistant Su-
perintendent of Police in Charge of Operation
of Police Radio and Communication, and Cap-
tain Charlés News of the Police Radio Division.

COMMUNICATIONS FOR MAY 1948
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scene automatically takes over as the
headquarters for transmitting and re-
ceiving messages pertaining to the af-
fected area. A blue and yellow triangu-
lar sign is placed atop the car, read-
ing, Police Radio. The commanding
officer at the scene of a disaster may
establish as many mobile sub-com-
nmwnication stations as necessary.

The establishment of a communica-
tion headquarters in emergencies per-
mits coordination of all incoming and
outgoing messages, thereby eliminat-
ing confusion, which would result
were orders coming in from many po-
lice cars, often simultaneously. During
such emergencies as many as 100 calls
an hour, almost continuous conversa-
tion, have been logged.

Duplex Operation System

Talk-out is accomplished on 7406
me, and talk-Dack is on 13597, A

(Contintted on page 30)
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Test Instruments In The
Broadcast Station

Part 11l of Series, Covering Uses of R-F Bridge, Decade
Resistance Box and Field-Strength Meter in Broadcast

Measurement Work.

by HERBERT G. EIDSON, Jr.

Chief Engineer, WIS and WISP
Technical Director, WIST

Ix 7tiis, the concluding installment,
three more important pieces of meas-
urenient equipment will be discussed:
the r-f bridge. decade resistance box,
and the field-strength meter,

The R-F Bridge

At our stations a 400-ke to 60-me
type r-f bridge' is used.

The bridge (Figure 1) is uszed with
a series-substitution method for meas-
uring an unknown impedance in terms
of its scries-resistance amd serics-re-

actance component.  The resistance is

Jread from a varable capacitor dial

directly calibrated in olnns (0-1,000),
the reactance heing read trom the vari-
able capacitor dial directly calibrated
in ohms (0-5.000) at a frequency of
I mec. The resistance dial reading is
independent of frequency, and the re-
actance dial reading increases linearly
with frequency. For frequencies other
than 1 mc the reactance dial reading
nst therefore be divided by the oper-
ating frequency in me.

As will be noted in the circuit, the
resistance of the unknown depends
upon a change in capacitance Cy; the
reactance upon a change in capaci-
tance C,..

In normal practice the reactance
control Cy, is set at some vahlie ahove
zero ohms, say 200, and the bridge is
balanced initially. If the unknown
reads below this setting the sign is
negative; if above 200 then the reac-

1G-R 916-A

tance s inductive.  In measuring a
great amount of capacitive reactance
the initial balance is made with C,, set
at the extreme end from zero (5,000).
In addition, a small switch is thrown
frcem L to € which changes the values
of the C and R in two legs of the
bridge.

A measurement is made by first bal-
ancing the bridge with the wnknoten
terminals shorted, then rebalancing
with the short circuit removed and the
unknown impedance connected to the
s knoten terminals.

If the resistance or reactance com-
ponent of the unknown impedance falls
outside of the direct reading range of
the bridge indirect measurements can
be made through the use of an auxil-
iary parallel capacitor and the use of
formulas,

Any well shielded r-f oscillator hav-
ing an output voltage of 1 to 10 and
an adequate  frequency  stability  will
Serve as generator.

For detector work, any well-shielded
receiver having a sensitivity of 1 to 10
microvolts will serve. Tt should have
an adequate r-f sensivity control and
a local oscillator to beat against the 1-1
produced by the generator. It has been
found much easier to balance the bridge
when the O is turned off and a mod-
uliated wave is obtained from the gen-
erator, the modulation being in the
order of 400 cycles.

We use a bridge for:

(1Y Measuring R and X of anten-

nas.

(2) Measuring different points in

(Continned on page 36)

Eidson @t the controls of the field-strength meter
used at WIS.

The r-f bridge used by Eidsen.

Figure 1
Basic circuit of the r-f bridge used at WIS,

Figure 2
Standard setup for measuring an unknown im-
pedance,

From Unknown

Signol
Generalor

RF¥ Bridge -0t
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Low-Noise

ed-Cathode Triode in First Stage
ed-Grid Triode in Second Stage.

A New 1veE of s-h-f tube, the dvo-
tron, which is unusually stable, has a
very wide tuning range, and can be
used in local oscillators or signal gen-
erators at frequencies up to 3,700 me.
was described at the recent IRE Na-
tional Convention hy K. D. McArthur.

The wmbe, developed under a UL S,
Navy Bureau of Ships contract, is
essentially a triode in that it uses the
same  physical method for producing
an alternating component of plate cur-
rent. i.e., the current How from the
cathode vartes with the electrode field
at the cathode just as does any con-
ventional triode or tetrode.

The  clectrieal  distinction  between
the dvotron and the triode lies in the
method of obtaining the varving elec-
tric hield at the cathode and in the
method of utilizing the resulting high-
frequency current.

The dvotron is based on the thesis
that ordinary grid excitation voltage
can he abandoned and enough a-c cur-
rent derived from the anode field to
support oscillations. To do this, the

phase of thiz current component must
be reversed and the tube so designed
that the current is large enough to sup-
ply the output circuit power consump-
fion.

To realize these condlitions, the usual
excitation or feedback voltage hetween
orid and cathode must be zero. This
was accomplished in the dyotron hy
building into the tube a capacitor of
about 70 mmid which effectively short
circuits the grid and cathode.

With the built-in capacitor. which
mst e as close as possible to the
active grid and cathode area. the tube
becomes a two-terminal deviee.  The
grid and cathode act as one a-c elec-
trode and the anode is the other. It
iz =till possible, of course, to have a
d-c bias voltage on the grid. Thus
we find that, if an a-c voltage exists
between these two terminals, most of
the electric field lines which start at
the anode will terminate on the grid,
but some will reach through the grid
s the cathode. This anode field.
reaching through the grid, creates tue

Degradation ofl

Band- Overali Bandwidth, noise-factor
cenfer, noise factor R.opt. Inpat Me, Tubes used when L, is
Mc rafio db ohms  cireuit overall in cascade omitted, db
6 1.06 1.25 15,000 o 1 6AK3-6]4 Not measured
30 1.35 1.35 2,500 12* 6 6AK3-6]4 2
1RO 3.5 5.3 400 J0=* 215 6]4-6]4 2.5

*Double-tuned.
**Single-tuned.

Table 1.

Results obtained experimentally using the cascade circuit at the input of 100 db amplifiers

at 6, 30, and 180 mec.

24 o

COMMUNICATIONS FOR MAY 1948

www americanradiohistorvy com

voltage term, ¢n =in @t Since this
cathode ficld does not depend on there
being any impedance between grid and
cathode, the input bypass capacitor.
while eliminating the usual grid-catn-
ade field, has no effect on the penetrat-
ing ficld from the anode.

Electrically, therefore, the need for
a feedback circuit as well as the usual
tuned input circuit has heen climinated,
and there is nothing left but the singie
output circuit.  The dyvotvon thus be-
comes a simple two-terminal oscillatoe
whose frequency is determined by res-
onance in a single eircuit which is con-
nected between grid and wnode and
which can be tuned by one control.

Most of the experiwental work was
done with tube models which were
shmple modificadons of the standard
20°39 triode.

Since performance was hased on the
use of the clectron transit angle, a wide
tuaing range would not ordinarily be
expected.  Experiments showed, how-
ever, that there was a considerable
spread in transit angle at any fre-
quency and voltage due to the non-
uniformity of the grid. Despite this
the negative conductance was grea:
enough =0 that with circuitz of moder-

“ate @ the transit angle varied abour

+30 hefore oscillations ceased.,

Three experiments were conducted
to study wide tuning ranges of the
tube, In the first. oscillation charac-
teristics were taken using a single
coaxial cavity with a piston tuner
with two types of tubes identical in all
respects except for interelectrode spac-
e, With this one ¢ircuit and the two
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types of tubes, oscillations were ob-
tained over the continnons range iron;
370 1o 3,700 me, a ratio of 10:1. o
another  experiment.  the  oscillation
range was explored using one tube and
one cavity, Nothing was varied except
cavity  piston position.  No  voltage
nor output coupling adjustiments were
nade,
cillator nmed over the range  irom
LEOO 1o 2800 me. For this range the
total supply voltage was 300 volts. the
plate crerent wias 0f) ma and the power
outpnt varied from 100 10 330 milli-
watts. 11 the voltage was varied to
keep the transit angle approximatels
constant, the g range
1400 me to 3.200 e,

Under these conditions the os-

became

A\ signal generator has heen built
for general Lihoratory work using the
se tyvpe of the wlich, with a single
tmning control, covers the range from
about 1,100 to 2900 mc.  Throughout
this vange the power varies consider-
ably although the plate voltage is con-
stant and there are no maode <hifts nor
spurions oscillations,

The frequency stability seems to be
due to o combination of circuit ~im
plicity and the Taet that eapacity vari-
ations due to grid or ecathode expan-
sion o Jonger affect the frequency
much since these two clectrades are
thoroughly by passed.

Coid Cavity Response

In o typrcal experiment 1 wias found
that the cold vavity response was about
Lo600 me with 1o power whatever on
the tube.  After switching on cathade
and plate voltages. the total frequency
shift mounted to about 1.2 me and oc-
enrred in the ficst ten minntes,  After
this period the frequency varianon
was i the order of =10 ke and was
almost entively a function of  cavity
tewperature, Additional  measure
ments over i period of a few hours at
2,600 e showed that the frequeney
variation with temperature was about
40 ke per degree and that with tamper-
ature and voltage controb it was pos-
sible 1o get an osciflator frequencey
stability of ore part in 107

=,

Low-Noise Amplifier

Tue arrnication of triodes i low-
noise cascade cirenits has been widely
studied. 1T 1944, Henry  Walhuan,
A B Macnee and C. P Gadsen in-

Figure 1

Basic ciceuit of the Wallman-Macnee-Gadsen low-noise amplifier. which consists of a grounded-cathode
triode in the first stage snd a grounded-grid triode in the second stage.

stitmted i series of experiments with
such svstems at Mo LT developing
an anmplifier which emploved a ground-
cil-cathode  trinde  first stage  and
gronnded-grid — riode  second  stage.
They obtained noise factors as low as
25 b at T omes B35 dboatr 30 me and
5.5 db at 180 me.

Ananalysis of the unique low-noise
cirenit was offercd, for the first time.
at che IRE Natwonal Convention,

In Figure 7 appears a basic cirenit
dingram of the amplifier.

The inductances in the cirenit are
adiusted to be midband resonant with
their associated capacitics. The coil,
L. which i< parallel resonant with C,.,
15 not necessary for stabality, but is
uxcd to achieve low noise-tactor.  In
amplifiers operating at i midband {re-
queney, as high as 180 me. it was pos-
sible to omit L., with complete preser-
varion of stability, although itz omis-
sion inereased  the noise-factor from
S5 to R dh.

Bendcenter Behavior

In studying the bandeenter behavior
of the mnplifer. it can be assumed that
R. the load resistance of the grounded-
grid stage. ix considerably smaller than
e, as 15 usually the case for wideband
wmupliners. Thus the input resistance
of the grommded-grid stage is g,

Figure

this is the resistance at the right of
AA

The resistance, looking to the left
AA s v CTyepical valnes ave abowt
200 ohms for 1 g, and 6,000 olias {or
tp. Lt is this combination of a very
low resistance to the right and a high
resistiniee to the left at AN that pro-
vides the erucial characteristic of the
grounded-cathode grounded-grid com-
bination, with regard to both stability
and noise-factor.  In particnlar. the
voltage amplification of the grounded-
cathode stage alone is s g e
For usnal tobes this i about unity.
This very low amplification makes the
first stage very stable.

The voltage amplification ot the
gronnded-grid <tage is gu:R.  There-
fore the overall voltage amplification
of the cascade is g, R It will be
noted that this amplification is inde-
pendent of g 1t s desirable o have
a large gae to keep the voltage ampli-
fication of the first 2tage <mall and thus
assure its stahility,

30-Mc I-F Amplifier

By using a 30-me i-1 amplitier with
cascade low-noise input. it has been
possible to build a 3.000-mc receives
with an r-f noise factor of 7.4 (= 87
db)y. as measwred with a 3,000-me kiy-
~tron noise souree.

2

A typical cascade low-noise cireuit. ‘I'he d-c from the grounded-grid stage flows through Rez Lo and L.

-
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Short Receiving-Ahtenna

Design Factors

ON AIRCRAFT, short antehnas are com-
monly emploved with 200-300 ke radie
range and 200-1600 k¢ radio-compass
receivers, where satisfactory perform-
ance is usually obtainable with symet-
rical wire T antennas having eight-
foot horizontal and one-foot vertical
sections. Both sets are used for the
reception of vertically-polarized sig-
nals, and the optimum receiving an-
tenna is a non-directional, vertical one
which is insensitive to horizontally-
polarized fields. Ambiguous informa-
tion is more likely to obtain from
range-receiver installations which re-
spond to other than vertically-polarized
signals, and when used with radio-
compass receivers snch antennas tend
to reduce bearing accuracy as i result
of a broadening of the nul in the di-
rectional pattern obtained from the
loop and sense-antenna combination
used with this set,

Broadcast Reception

Since broadcast stations employ ver-
tical antennas. maximum receiver sen-
sitivity to the verticallv-polarized
transmitted signals is obtained with
vertically-polarized receiving antennas.
Any horizontally-polarized pickup in a
broadcast antenna serves only to in-
crease background noise and selective
fading.

Antenna Theory

At this point it may he well to re-
view some of the basic principles of
antenna operation and generally-ac-
cepted definitions. Let us consider the

Major Problems Involved in the Design of Short Receiving
Antennas (With An Electrical Length of Less than 10°,
Roughly Under 10, At Standard Broadcast Frequencies),
Particularly For Aircraft Application.

by HARVEY KEES

Chief Engineer
Engineering Services, Inc.

hypothetical case of a short, say, two
foot, vertical rod used as an antenna
in the standard broadcast band.

If such an antenna is used for trans-
mission, the lower end of the rod is
connected to one terminal of an r-f
signal generator, and the other ter-
minal of the signal generator is
grounded. The current that flows from
the signal generator is due to the ca-
pacity of the rod to ground. This is so
because the rod obviously has negli-
gible series resistance and inductive
reactance at broadcast frequencies. In
fact, the current flowing at any point
in the rod depends on the capacity-to-
ground of the section of rod above that
point. Thus the most current flows at
the base of the rod. and the current
tapers off to zero at the tip of the rod.
The situation that obtains in practice
iz graphically illustrated in Figure 2,

The term effective height of an an-
tenna is an arbitrary one which prob-
ably would be better understood if i

Figure la (leit) and 15 (right)

At a is a lyplcnl recener input circuit used with a short antenna.

Cnp-c:ty of leadin between

antenna and receiver is shown at Ci end et Ci, we have the stray lead capacity in a receiver. The

trimmer, C!, is used to compensate for variation in antenna and leadin capacities.
with C? presents a very h.gh impedance to the antenna.

The tuned circuit
In b appears an equivalent circuit for a

short antenna and capacitive load. The vnltage induced in the antenna by the r-f field, which is

directly propoﬂ:on-l to the antenna height, is indicated at eH. Cn s the receiver input and leadin

cepacity, V is equal to the voltage prod\:c(e:d n(l: the lnpul terminals which depends on the values
o n, Co and eH

TCOUPLING CAPACITY

FIRST R-F
TUBE
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were called effective lengih. At any
rate, it is merely a measure of the re-
ceiving effectiveness of an antemma
structure, as compared to that of an
antenna which has uniform current
distribution throughout its length. By
definition, the effective height of a
two-foot vertical rod, surmounted by
a large top-loading capacity plate so
that the currents at the base and at the
apex of the rod are approximately
equal, is two feet. The effective leight
of a two-foot rod with no top-loading
plate, whose current tapers off linearly
to zero at the apex, is one-half its
actual physical height, because the
average current in the rod is one-half
that of the top-loaded rod with uni-
form current distribution.

The strength of an r-f field is usual-
Iy given in volts per meter, meaning
volts per meter of effective height of
the receiving antenna. That is, in a
field strength of 100 volts/meter en
antenna with one meter cffective
height will have 100 volts induced :n
it and have an open-circuit voltage of
100 volts. Similarly, the same antenna
would have an open circuit voltage of
100 millivolts where the r-f field
strength  was 100 millivolts/meter.
This is simply an arbitrary, and com-
monly used, way of describing the in-
tensity of an r-f field.

It follows from clementary circuit
theory that the voltage any antenna is
capable of delivering to a load is de-
pendent upon the internal impedance
of the antenna. For example, actual
measurements show the e¢ffective height
of a two-foot vertical rod is one foct
and that its internal impedance is ap-
proximately that of a 3-mmfid capaci-
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Figure 3 (right)

Symmetrieal 77 antenna performance.

A
| SINE- WAVE CLURRENT
< DISTRIBUTION

P MAGNIT UDE OF

ez P CURRENT

A}
1,

E-WAVE CURRENT
1STRIBUTION
\
74275 7/:777/_77/_ 77

(b}

tor. [t iz possible to devise another
type of antenna structure also having
an effective height of one foot, but
whose internal impedance iz consider-
ably less than that of the two-foot rod:
for example, a one-foot  rod  sur-
mounted by a symetrically located hori-
zontal rod  cight-feet long.  Actual
measurements show thiz latter antenna
has an effective height of ene foot and
the impedance of a 25-mmid capacitor,
Thus, the latter antenna, which has the
same cffectrze height as the former,
is capable of delivering considerably
more power from an r-f fichl to a
finite load (such as, say, a receiver
with a 500-ohm resistive input).

In Figure la appears the schematic
of the antenna circuit of a recciver
designed for use with short antennas.
The antenna feeds a load consisting of
the lead-in and receiver—input ca-
pacity. The input capacity of a well-
designed recciver is usually under 20
mmid, and open-wire lead-in capacity
is approximately 5 nuufd for cach faot
of length.

The equivalent circuit of a short
antenna connected to a receiver is
shown in Iigure 1b, where the an-
tenna is considered as a signal genera-
tor whose impedance is the capacitive
reactance of the antenna, and internal
emf is cqual to the product of the ei-
fective clectrical height of the antenna
and the field strength of the impinging
signal. The load on this generator con-
sists of the receiver-input and leadin
capacities in parallel.

Thus
E=(e}Y (W)

Figure 4
T antenna capacity plot.
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Figure

Curront distribution on short antennas, with and without tap .Iunldinﬂ!. . : i )
The sinewave current distribution is a straight line function
At the bottom js a drawing of a short antenna with top loading. The

short vertical antenna with no top load,
for nngles under §°.

{tefr)

In top view, we have a

magnitude of current is pronorunnnl to the top load eapacity, since the sine-wave current distribution
is linear for antenna lengths under 5°

Where:

1 = voltage induced in antenma by r-f
field

¢ = r-f fickl strength
I = cffective electrical height of antenna
However, not all the voltage induced
in tie antenna reaches the receiver in-
put terminals, hecause of the internal
impedance of the antenna.

= (E) (C)/(Ca +Co)

= (e) () (C)/(CadtCo) (1)
Where:
\' = receiver input voltage
(s == total antenna capacity )
('» = receiver-input and leadin capacity

MNow, if it is assumed that the cur-
rent at the top of the vertical section
of a svmetrical T antenna is directly
proportional to the top-loading capa-

Figure 2, an equation can be written
relating the actual physical height and
cffective clectrical height of the struc-
ture in terms of the capacities in-
volved.

Thus
B/ = (Ca 4 C)/(2) (C) (2)
Where:

11 = physical height

C, = top-load capacity
Combining equations (7) and (2)
/e = (D) (Ca 4+ CO/(2)(Ca + Co.

Equation (3) describes the perform-

oi :hort symetrical 7 antennas in
terms of casily determined quantities:
the antenna capacity, C,: the top load
capacity, C,; the leadin and receiver

city and that the current distribntion input ecapacities, C,; and the physical
15 a straight line, as illustrated in (Continued on page 34)
50
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The Industry Offers

RADIO RECEPTOR ADAPTABLE
TRANSMITTING UNITS

Transmitting units. known as the Telepak, have
been annonneed by Radio Receptor Cuo., Ine..
251 W 19th St.. New York City.

Units u~e a basic frume and a series of
~c] wely removable units or cells which ¢on
be accommdated in thns hasie frame. The cells
are of standardized construction and propor-
tions and range in physical size from 1/% of the
stack height of the basic frame to a fnll stack,
as may be required for the pewer requirement.
mvolved.

Cells are individually removable from the
cabinet, and are individually ventilated. They
are snpported in the cabinet by means of re-
movible shelf supports.

=]

NEW EIMAC PRODUCTS

Tlhiree new products have heen amnmounced by
Eitel- McCullough. Inc.. San Bruno. Calif,

One item is a 10-00 mmid vanable vacuum
capacitor VA Co0:20, which will handle 40 am-
peres rof ecurrent at 20.000 volts,

The secoud item is a 4-400.\ power tctrode
for power amplifier service in 1 kw f-m bread-
cast transmitters it the 88-108 mc band.

The third prodnet is a 4-400A 4000 air-system
-ocket designed for use with the type 4-400.\
power tetrode.

.

CLARE D-C RELAY

A plug-in type d-¢ relay, type J. has heen
developed br C. P. Clare & Co.. 4719 West
Sunnyside Avenue. Chicage 30, Illinois,

Supplicd  with standard  octal  base plug
Overall length of relay and plug s
Length of relay in=~talled is 2 15/16” from llu
panel.

Features of the relay include independent
twin contact~. high current carrying capacity.
large armature bearing arex. high operating
speed and large contact spring pileups,

28 o

RCA FLYING SFOT C-R TUBE

A Flying Spot cathade-ray tube, 3\WP13. for
use in a video-signal generator which permits
the telecasting of individual station call letiers,
test patterns, or picture material from inter-
changeable film slides or opaque materinl. has
heen dleveloped by the RCA tube department.

Tube is 37 in (hametcr. 1t is a somrce of in-
ten~e actinic energy for scamming slhides or
opaque material.

A new phosphor is used in the tube. The
phosphor which has a metallized back to double
the cflectiveness of the fiying spot, emits very
strongly in the near-ultra-violet region of the
spectrunt. In addition, the ultra-violet radiation
has extremely short persistence. reducing to a
single network the amount of equalization need-
e to minimize blurring or freifing in the re-
produced picture.

HICKOK TV ALIGNMENT GENERATCR

A tv alignment generator. model 610. has been
developed by The Hickok Electrical Instrument
Company. 10521 Dupont Avenue, Cleveland 8,
Ohio.

U'nit permits alignment on any of the 13 tv
channels from 44 to 216 mc, alignment of all
traps with a calibrated signal—odulated or
unmodulated. and insertion of an_  accurate
marker at any point along the i.{ responze
curve.

Other features include facilities for aligning
i-f or r-i sections by single stage method.
aligning of tv receiver independent of any lo-
cal tv station, and aligning of channels 5
through 13 directly by calibrated f-in oscillator.
Instrument also provides a crystal-controlled
irequency, modulated or unmodulated. from 1 to
216 mc.

KOTRON SELENIUM RECTIFIER

Rotron hali-wave selenium rectifiers. in 75. 100
and 200-ma units, have been announced by
Standard Areturus Corporation. Kotron Divi-
<ion, 34 Clark Street. Newark 4 N. I

Recnﬁ(-r is constructed flat. all the elements
mounted in one plane.
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STEPHENS MICROPHONE

A Tru-Sonic Phase Modulated microphone. type
C-1. has been developed hy Stephens Manu-
facturing Corporation, 10416 National Rlvd.
Los Angeles H Calif.

Microphone is said to employ the principle of
carricr frequency phase modulation.

The prckup .nwml-h is ovoid in shape and
1 x 1157, Feature~ ot the mlcrophum are said
to be true and absolute linerarity of response.
pressurc-operated at all frequencies. polar pat-
tern at all frequencics. and almost completely
wne-half sphere -down 3 dh at 90° off the axis.

PO

LANGEVIN 8-WATT AMPLIFIER

An 8.watt dual channel amplifier ha< been
anmotnced by the Langevin Mfg. Corp.. 37 W,
65th Street, New York 23, N, V.

Has two low-gain lngh impedance  input
channels,  Three sockets in each of the two-
input_channels permit the use of various ecem-
hinations of plug-in. eynalizers, tran<formers
and voice filters.

1nit ecan he used with crystal pickup or
high impedatice tuner: crystal imicrophone:
G.E., Pickering pickup or equivalent: low.
impedance microphene or phone reproducer:
or 150/600-chm line.

Has two volume controls. one for cach chan-
nel.

KINGS MINIATURE CONNECTORS

Miniature connectors. handling up to 50 wutt~
of r-f power and requiring no ~oldering of
braid wires or inner conuecter when used with
co-axial counector cable. have heen announced
by Kings Electronics Co., Inc.. 372 Qlasson
Avenue, Brooklyn 5, N. V.

MILLEN SINGLE-SIDEBAND SELECTOR

A single-sideband selecior. 92105, made under
an exclusive patent  license  from the Me-
Laughlin  Researehi  Laboratories of LaJolla,
California. has been announced by the James
Millen Mig. Co.. Inc.. Malden. Mass.

Utilizes two crystals. four tubes complete
with their own power supply, r-f and a-f gain
controls. and telephone type lever switch for
shifting hetween upper and lower side bands.
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“Bernd/x REGULATED
NAMOTORS

MAKE A BIG DIFFERENCE IN RELIABILITY ... ECONOMY. .. WEIGHT

Under the most severe conditions in which vour clectronic instal- g Output voltage constant within plus or

lations are expected to operate, Bendix® regulated dvnamotaors will minws 2451 Al rated Do, Wit o Tech
0 d i as 30% input voltage variation.

deliver dependable, uniform voltage. You can count on them to last

longer. 1o, because they are manufactured with the same painstaking @ Consistent efficiency of associated equip-

care which has made Bendix Aviation equipment famous for quality ment under extremes of temperature,

all over the world. Before you design, write our enginecring depart- humidity, altitude and vibration.

ment for detatled information on Bendix regulated dyvnamorors.
e . Allows the use of smoller, lighter, less
Dynamotors + Inverters - Convertors - D.C. Motors - Corbon Pile Voltage Regulators expensive components in design of elec-

tronic equipment.

RED BANK DIVISION of L
RED BANK, N, J e ——— ﬂdf ] Tube life materially lengthened due to

AVIATION CORPORATION narrow voltage tolerances.

“TRADEMAR
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Write for FREE new C-47
BULLETIN and list of 200
Ceannon Electric Distributors.
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TV Transmitter

(Continued from page 15)

constant should he at least 107, ie

RCz 10T
Where: T = the television picture field
interval
Wave shapes non-svmmetrical in

character establish their a-c reference
axis at the level about which the area
above the axis is equal to the area be-
low it. Figure 9 shows various wave
shapes and the manner in which equal
areas are established about the zero
a-c reference axis.

Police F-M

(Continued from page 22)

single lat-pin antenna is used on the
mobile units for transmission and re-
ception, An ingenious line-matching
and stub-filter network is used he
tween the mobile transmitter ancd re-
ceiver.

In operation these stubs create open
circuits so that outgoing transmission
signals follow only the closed circuit
path to the antenna and cannot cross
over into the receiver. In reception
the reverse is true: the signals coming
from the antenna find an open circuit
to the transmitter and follow only the
closed circuit path to the receiver.

A duplicate setup is used as insur
ance against breakdowns. Two com-
plete central stations are housed under
the dome of City Hall, with a set of
relay circuits cross-linking the vari-
ous receivers and transmitters. It is
possible to select any one of them for
operation by remote control from the
broadcast booth. If a unit hreaks down,
a flip of the switch activates another.

This doeuble svstem also includes the
remote control console in the broad-
cast booth, A standard upright central
station cabinet has been equipped with
two complete remote controls, and in-
terconnected to provide switching of
the pre-amp and line-amp units in case
of a breakdown.

The antenna installation is on the
City Hall dome, 547" ahove sea level.

Because of the unusmally high-noise
level in the downtown area, talk-back
signals are picked up on receivers lo-
cated on a hill approximately 470
above sea level, and about four miles
northwest of City Hall. From the hill
talk-back is carried by telephone wires
to the bhroadeast booth, An auxiliary
transmitter to cover emergencies 1s
now being instalted in the transmitter
station on this hill.
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ZOPHAR

.- WAXES
{1:} COMPOUNDS

= and

EMULSIONS

FOR
INSULATING and WATERPROOFING
of ELECTRICAL and
RADIO COMPOMNENTS

N
Alia For
COMTAIMERS and PAPER
IMPREGMATION

L 3
FUNGUS RESISTANT WAXES
L]
IOPHAR WAXES ond COMPOUMNDS

Meet all ormy and navy
specifications if required

"
Inguiries Invited

ICIPHAR MILLE. INE.
. FOUMDED 1844
122-26th 5T, BROOKLYN, M. Y.

Hundreds of standard

JONES

TERMINAL PANELS

Complete equipment for
SFE CIALS

Several pages of Jones
Cataleg No. 16 illustrate
standard and special pan-

Send your els we are constantly pro-
specifications  ducing. Latest special
for prompt equipment enables us

prompily to produce prac-
tically any panel required,
Send print or description
for prices, without obliga~
tion, Hundreds of standard
terminal strips also listed,
Send for Catalog with en=
gineering drawings ond
data.

JONES MEANS

Proven QUALITY

HOWARD B. JONES DIVISION

Cingh MFg. Corp
GEORQE &T. CHICADO 18, L1

FET -] 'ﬁ'
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F-M Frequency Checks

(Continued from page 18)

1

on the «creen of the ’scope indicating
a 1:1 frequency ratio. The setting of
the audio oscillator tuning  dial will
now indicate the frequency deviation.
Where sub-harmonies are being meas-
ured, the deviation indicated by the
andio signal generator is multiplied by
the number of the sub-harmonic to de-
termine the deviation at the final fre
quency. Foroexample, i1 the signal
measured is 1,10 the hnal frequency
the measnred deviation should be mul
tiplicd by 10 to determine the final
tfrequency shift.

To determine whether the transmit
ter frequency is high or low, the stand
ard irequeney is shifted in a known
direction and whether the frequency
difference with  the  transmitter  in-
creases or deereases is noted.

Throughout the measurements, the
zsero-beat betieeen the stundard  and
HOHCTT st be maintained carcfully.

During  transmitter  measurements,
the mwlio mput 1o the transmitter
should he short-circuited ~o that no
modulation occurs.  The short-circuit
is recommended because any random
noise  modulating  the  transmitter.,
whether audible or not, will make a
distinct beat note impossible.

I the measurements are made in the
close vicmity of the transmitter, «lith
culty may be had in reducing the signal

pickup to snch a value as to obtain a HE problem of meeting new power m m

satisfactory beat. It was  found when

: . ]
: : and f-equency requirements in com- M
making the measurements in i strong

munications systems, with minimum ob-

signal ficld, considerable  signal was solescence, is solved by the Telepak P

ntroduced into the receiver through line of +ra'nsmih‘inq equipment, the lat- w
the speaker and power cords. At ihe est achievement in this field k.,y Radio

KOCY-FM transmitter mcasurcments Receptor.

could he made in the near vicinity of Telepak sists of & basic supporting a series of separ
the transmitter only if the exciter was elepak consists of a basic frame supporting P
ately and easily removable units or cells of standard construction,

operated without the final amplifiers. A . 5 . 3
e Tt N s —— Y varying in height according to power requirements. These unit

checked in a similar manner as that assemblies are housed in standard cabinets, as illustrated.
described for the transmitier.  Nor Any cell may be easily removed to permit servicing or replace-
mally a loop oi wire placed near the ment by a new unit of different function or _frequency. This adapt-
monitor oseillator tube will pick up ability offers another advantage as it permits the combination of
sufficient signal to obtain a beat. In the units of all -atings in a single installation. Units are available in
casc of one m”nit()r,' the 5,40()-[((: cali- power oafpui‘ rafings varying from 500 wa‘H's to 3 kilowaHs.

brate crystal can be checked very cas. Remote control elements are also on the unit cell basis, and are
iy by direct comparison t 100-ke capable of expansion along with other elements in the system.

harmonics. The rmning cryvstal usu-
ally has such an odd fundamental fre-
guency that it is best to check it at its
final frequency (transmitter frequency
plus 3400 keor. Of course, when ad

It will pay you to look into the many exclusive features of
Telepak, Radio Receptor's new transmitting system that enables
you to keep in step with Progress.

Jjusting or measuring the transmitter Write for the new Telepak Handbook containing information
frequeney, an indireet eheck i~ made of value to every engineer. Address Department C-6
on the mitor.  Therefore the one

measurement will generally be sufhi Communications Division

et @ RADIO RECEPTOR COMPANY, INC. @

Since 1922 in Rodie and Electronics

“‘i(in'r::' rafters SX-42 251 WEST 19th STREET . NEW YORK 11, M. Y.
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The Clarostat CIE Attenuator
controls individual speakers
without upseiting that multiple-
speaker network and introduc-
ing distortion.

Compact. inexpensive, con-
stant-impedance attenuator.
Dissipates 10 wclts at any
setting.

Linear atteauation in 3 db
steps up to 30 db., and then
final step to infinity. Zero in-
sertion loss.

8, 15, 50, 200, 250 and 500 chm
impedances. 2" dia. x 2%"
long.

Highly recommended as in-
dividual speaker control in
multi-speaker P-A systems.
Also as output level control
for power ampliliers.

e————

Write for Engi
neering Bulletin
111. Also 102 fo:
L. and T-pads.

CLAROSTAT MFG. CO., Inc. - 285-7 N. G St., Brooklyn, N.Y.

CANADIAN MARCONI CO., Ltd.

I“ Canada: Montreal, P.Q. and branches

32 »

News Briefs

INDUSTRY ACTIVITIES

Plans fcr professional groups within the IRE
were anuounced recently.

Groups whose organizations are now being
etively promoted include an audio, video and
acoustic group. and one for the broadcast en-
ginecring field.

Two types of groups are visualized under the
new system: vertical, illustrated by the broad-
cast engineering group. horizontal, as iu the
andio. video and acoustic group.

Each group will elect its own chairman, vice
chairman, and executive comniittee.

Gray Rescarch and Development Company, 16
Arbor Street. Hartford. Comn.. has opened a
sales office at 565 Fifth Avenue, New York
ity

The Emeloid Company, Inc., is now at it< new
plant at Hillside. N, J.,, a suburb of Newark.

WEBA-FM, York, Pa., has increased its trans
mitter output to 10 kw by adding an RCA
grounded-gnd amplifier unit, employing twe
7C24: in parallel,

The station uses a two-section pylon trans-
mitting antenna. radiating an effective outpnt
power of 20 kw.

A preliminary RMA committee on problems of
imdustry mobilization and military production
was recently appointed by Max F. Baleom.
RM.A president.

Fred lack, vice president of Western
Electrie. wus named chairnan of the new RMA
government liaison committee. ther members
i the committee. are Frank M. Folsom, execu-
tive vice president of the RCA Victor Division,
wmd W, AL MacDonald, president of Hazeltine
Electronics Cerp.

KDTH-FM, Dubuque, Iowa, is now istalling a
i0-kw \W.E. f-m transmitter and an £-Dhas
cloverleaf antenna on top of one of the bluffs
along the Missis<ippi River. Effective radiate-l
power will be 40 kw.

The Fairmount Park Commission in
phia is equipping the motor
park guard with 22 two-way
radiotelephones.
Equipment includes a
microphone. control unit

Philadel.
vehicles of the
Philco mobile

ind antenna,

PERSONALS

P. B. Reed and C. A. LaHar have been ay
poiuted field sales administrators in the Eastern
md Western regions, of the RCA engineering
products department. Reed will make his head-
quarters iy Camden. while Lallar will main
tain an office at 621 S. llove Street, los Av
geles.

Dr. Robert A. Millikan, retired director of the
California Institute of Technology. and winner
of the Nobel Prize for Physies in 1923, will
address the IRE West Coast convention, which
will be held on Sept. 30. Oct. 1 and 2, at the
Biltmore lotel in Los Angeles.

Lt. Commander R. E. Trapeur (1.5, Navy. 1t
t'red). has joined FTR as sales representative
in northern Califormia,

Richard Reimer has also joined FTR as repre-
sentative in southern California.

James Edward Everett
Measurements Corp. sales represemative for
the States of Illinois. Indiana and Wisconsin.

Everett’s office will be at 613 Davis Street.
Fvancton, Hlinois.

has been appointed

J. E. Everett

James J. Tynan has been named sales man:
ager of the commercial products division of
Raythcon. Kenneth V. Curtis has been named
product inanager. William A. Gray continues
as assistant sales manager.
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transmitter-receiver.,

PRECISION SERVICING

and Testing of
Communications Equipment
(Receivers and Transmitters)
According to exacting factory
specifications for:
Sensitivity . . . A-F Response
Image Rejection Ratios

Bandwidths, etc.

Test Equipment

(*Scopes, Signal Generators, etc.)
Also serviced and tested carefully

according to laboratory standards.

Hallicrafters

Authorized Service Center
Design and Construction
of Special Electronic Equipment

All Service Work Guoranteed

WINTERS RADIO LABORATORY

I Warren Street (Room 317)

N.Y. 7, N. Y. Tel.: COrtlandt 7-1362

MEASUREMENTS

A

MEGACYCLE 3

Radio's newest,
multi-purpose instru-
ment consisting of a
grid-dip oscillator
connected to its EREGUENCY

power supply by 2 09 me w0 400 me:
flexible cord. seven Plug-in coils.

SPECIFICATIONS:
Power Unit: %" wide:
6% high: T34’" deep
Oscillator  Unit: 3%
diameter; 2" deep.

A most versatile in-
strument for the en-
gineer, setvice-man
or amateur, Write for
descriptive circular.

MODULATION:
CW or 120 cycles; or
eatefnal,

POWER SUPPLY:

110-120  volts, 50-60
cyeles: 20 watts.

MEASUREMENTS_CORPORATION

BOONTON

6 NEW JERSEY
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Melville Eastham, chief cngineer and former
president (1915-1944) of the General Radio Comn-
pany, reccived the 1948 New England Award.
at the annual meeting of the Enginecring So-
cieties of New England., at Boston.

M. Eastham

Marcus A. Acheson is uow chief enginecr for
the aadio tnbe divisdon of  Salvamia Klectrice
Moduets Ine. Acheson was furmerly  manager
of the advaneed development department of the
Sylvanin Central Engineering  Laboratories
Kew Gardens, N. Y.

Raymond K. McClintock has become assistant
to Acheson, MeClintock was lllrllll'll_\" engineer -
g manager for Sylvania’s international divie
~ion.

Irving Rose, who wis president of Remceo Elee-
tronic. Inc.. New York City, died recently.

Charles F. Stromeyer, vice pre~ident of the
Hatron Radio and  Electronies  Corporation of
Salenr, Massachusetts, has hecome president of
Remea, Williun W, Roberts, chief engineer,
will continue as vice president,

LITERATURE

Allied Control Company, Inc., 2 Last End Ave
nue, New Yok 21, NU Y, lise prepared aore-
lay  guide,

Data presented snchude maximnm  contact
igements; contict ratng carrent, d-e¢ amd
a-et coill operation, a-¢ and d-c; ocoil data in
volt amperes a-¢ or watts d-¢; maxnnum d-c
ohims of standard coils; maxinum rated volts
of stamdarnd coils; dimensivns, including length,
wiulth and height; weight i ounces,

Sorensen & Company, Inc., Stamiord, Connecti-
ent, have relensed a 20-page catalog describing
¢lectronie control of voltage and cuarrent,

A key churt which permits a basic regulator
to be modificd 1o fit an unusval set of con-
ditions appears in the catalog.

Catalog also contams photographs of applica-
tions, cirenit diagrams, cificieney and perform-
e CUrves.

The Industrial Photographic Division, Eastman
Kodak Company, Rochester 4, New York, have
1eleased o 4-page  catalog describing Kodak
huagraph Alms and papers for use in instru-
ment  recording.

The booklet describes 1T filins and papers
nsed to record oscillograph traces and simlar
phenomena. Complete information is given re-
parding  spead, contrast, color sensitivity, ete,

P. R. Mallory & Co., Inc.,, 3029 E. Washington
S, Indianapolis 6. imd., lave prepared a 80-
page manufacturer’s catalog, Number 1, which
eovers the Mallory line of capacitors, contacts,
rectifiers, resistors, switches, vibrators, weld.
ing tips and holders, specinl metals and alloxs,
a~ well as their line ¢f special metallargical
products,

Hazard Insulated Wire Works, division of the
Okonite Co,, Wilkes-Barre, ’a., have prepared
a4 #epage building wire guide, with data on
in~ulations, wires and cables, splicing tapes
and insalating finishes,

Engineering  tables  on chiaracteristies  of
straded and solid copper wire, current earry-
Mg enpatities,  temperature  conversion,  ete,,
are also affered,

Lenkurt Electric Co., 1124 County Road. San
Carlos,  Culifornia, have prepared a 24-page
Laoklet, Trancors by Lenkurt describing their
line of malded magneue cores, core assemblies.
coil assemblics, and  filters,

Iiscussed are propertics of powders: mechani-
eal comsiderations  relatad to the parts: per-
formance notes on finished units; and  fre-
quency. permeability, Q. and temperature sta-
bihity - claracteristics  of the three standawd
powders listed,

Audak Tuned-Ribbon Pickup

The tuned ribbon reproducer, Aundak's model

79.G. deseribed in the New Products columa

of April Co«MUNICANTIONS was specifically de-
sidned for nse in Garrard recurd changers.

Faraday’s Great
Horse-shoe Magnet

In 1917 COTO-COIL
was born ...

For 30 years Coto-Coil has been wind-
ing coils which have helped make
practical theories first demonstrated by
Faraday 150 years ago. Our modern
facilities and “know how" can

provide the windings you
neecd. We shall be

glad to quote.

COTO-COIL CO.,INC.

COIL SPECIALISTS SINCE 1917

L - 65 Pavilion Ave., Providence 5, R. I. _
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T™HE NO. 92105
SSSR
Single Sideband Selector

We announce the No. 92105 Single
Sideband Selector, see April QST for
fechnical details, which permits single
sideband seleclion with your present
receiver! Produced in co-operation and
vnder exclusive U.S. patent license
(2,364,863 and others) with the J.L.A.

Mclaughlin  Research Laboratories.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY

MALCEN
MASSACHUSETTS

84
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Receiving Antennas

(Contivued from page 27
height, H. The ratio V/e. receiver in-
put voltage to r-f ficld strength, can
be considered as a measure of the ef-
ficiency of an installation.

Performance Graphs

The antenna performance curves of
Figure 3 were calculated by equation
(3). The graphs give the voltage de
livered to a receiver by the indicated
antennas, as a function of leadin mud
receiver-input capacity, in the presence
of a 2 millivolt/meter v-f fAeld. The
curves are for antennas having a ver-
tical height of one foot, but the ab-
scissa can be multiplied by the antenna
height in feet to obtain approximate
answers for antennas with heights of
other than one foot. LEquation (3)
should be used where greater pre-
cision is desired.

Figure 4 gives the capacity of wire
T antennas, calculated from equations
(129) and (134), section 2. paragraph
131 of Radie Engineers’ Handbook

| (First Edition) by F. E. Terman, Iul

some instances, such as on aircrait
flat, horizontal metal plates may be
used to advantage as top-loading ele-
ments; however, it is rather difhculr
to calculate capacity curves for them
hecause their capacity depends on the
shape, as well as the area. of the
plates. From the standpoint of ca-
pacify/area, long narvow top-leading
elements are the most effective. The
use of flat. vertical top loading sheets
is not generally recommended as it is
desirable to concentrate the top-load-
ing capacity at the top of the antenna
’ structure.

| Practical Applications

l The following information should be
obtained before an antenna design is
attempted :

(I)—The field strength of the
weakest signal it is desired to re-
ceive. A value ot 2 millivolt/meter
is considered by the FCC as the
minimum useful signal from stand-
ard broadeast stations.

(2)—Recciver sensitivity, ex-
pressed as the minimum r-f input
voltage rvequired at the antenna ter-
ninals to produce satistactory re-
cerver output.

(3)—Receiver input capacity,
which can be estimated from an m-
spection of the mechanical layout of
the receiver. or measured on a y
meter with the receiver tuned ro the
Q meter frequency.

4)—L.eadin capacity, This is the
capacity-to-ground of the leadin
wire from the input terminals of
the receiver to the base of the an-
tenna. Open-wire lead-in capacit;
can be determined from Fig. 76, sec-

www americanradiohicstorvy com
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& 3-DIMENSIONAL

ENGRAVER

Permits accurate reproduction of
three-dimensional master on any
of four reduction ratios.

Proupt delizery. Catalogue on request.

Mico Instrument Co.
884 TROWBRIDGE STREET
CAMBRIDGE. MASS.

23 pgs. Radie & Televisia
Sets - 62 pgs. Radie Parts
0 s Ampliliers &
Accessormes - 23 pps. Ham Geat
4 pgs. Electronic Test Equipment

=
_.PACKED
Gl Pa

760 vav® ses
write for KRl copy of this great, new Concord Cat::log

a4 vast, complete 3clection of everything in Radlo, Tele-
vislon and ‘1 P‘i! l;uummonl T'Iﬂllb. 1ds of Items . . . new,

1.OW prices on finest

quallty RADIO SETS, P][O\O—RADI(J‘% RECORIY
CHANGERS, RECORD PLAYERS, RECORDERS—
nlre anid dise. PORTABLES. AVMPLIFIERS., COM

LETK SOUND SYSTH \IS TESTIIRS. Complete lutest
llstlngs of all well-known, standard. dcprndnble lines o
radio parts and equipment. 4.212,014 SATISFIED CUx-
TOMERS CANNOT BE WRONG! For more th.!.n b
quarter century at CONCORI) the customer has becn the
Most lmportagt Person in the world. This cstabllshec
reputation for Customer Sutisfaction Is the reason Radie
Men (the Experts WWho Know) keep coming back to CON
CORD for every radio and electronic need. At CON
CORD, YOU MUST BE COMPLETELY SATISFIED
or your money will be cheerfully refinded. Wilte fo
Catalog Now—Please address Dept. 225

CONCORD

CHICAGO 7 ATLANTA 3
901 W. Jackson Boulevard 265 Peachtree Street
Downtown Chicage Branch: 229 W. Madisen Street
LAFAYETTE RAD1IO CORP.

RADIO
CORP.
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) f «hout nid
#18 wire i

Sample Computation
a5 I GRINPICu TpBoTs i BN Simple New Mf Couplings

i srafr radio-range re
rev, (7 15 dest Ve )2
1 i \I | 1 » »
e I Ba rideeees Maintain Constant 51.5 Ohm Impedance
or the iver, ( er i ) |

at capacity is 25 mmfd, and (4) the
leadin length s five feet of open wire

%1y t Nt f 25 mmfd
t will he noted thar the combined
l¢ i u city 18
5 d, m Hlts are
1 ol TO q] 1 BIvVEer &
fact I IRT: We <1 re
« O1 S
« fe riz I se i
mierovolts to the rveceiver. The
ough estimate made from Figure 3,
by mulcipl et cissa r 1
~| | L an { 2 oot
with a [2-foot horizontal section will
S0 hie jol
\ i

ade for the Ya-foor antenna by use
of equation (3). From Figure 4 it will
be noted that the total capacity of a

ANDREW
Fangeq) COAXIAL

8 mmid :lll‘lI]l t the capacities 1“1; TRA‘NSMISSION LINE
1-;.(“ 1d horizontal .u.‘rl%v;)-‘l are 2 FOR FM-TV

wo oot wire | %l n.llﬂ_nit'

t e 3 A H
1-'-‘3 the vol gue delivered o the re
er oIS
I( =) (: J OFering the dunl aodvontage of easy, solderless assenbly
26 millivolts and a canstant impedonce of 51.5 ohms, this new ANDREW
which is sufticiem for the receiver FM-TV ine is awailable in four diameters. Each line “ully
Broadcast Reception meets officiol PMA stardarcs. It alsa is recommendec for
1t seems e wene eSS AM ins-allation. of 5 Kw or over.
that st il Faaricated in =~wenty oot lengths wita brass zonnectar
1 1 t flanges silver beazed to the ends, sectiors are easily belted
CeCIVIng et On 1 vd together. A cirzular synthelic rubber ‘O’ gascetl effec-
1 tion of ¢ 1 and tively seals the line. Flux corrosion and pressure leaks are
an nwy tes that a l rtical ovoided. A bu et-shapad d=vice positively connacts inner
v ¢ amaxmmun wctical heigh conductors.
will gy imtn esults. sinple Close toleranczs are maintained on choracteristic im-
experimental  check  will prave  th pedance in bc'h line ond Sttings, asswring an essen-ially
" i broadeast receiver with an “fiot'’ transmission line system.
outpnt md 1S set ) an oper Ma=chanically end electrica’ly better than previous tvpes,
i ccted 10 o ien-fool wire th s new line Bas stzalite insulators ot exceptionolly low
! wowili be fownud that nmch loss factor. Both inmer and outer conductors cf all four T T T T T
ore voltage 1z delivered to the re sizes are of coaper naving very high conductivity. ATTENUATION
civer when the wire is stretched ver Flanged 45 ard 90 degree elbow sections, ond a complete CURVE
ticallv than when the same wire runs line of accessoties and fittings available. ,::';: ,';":.'.,',‘Z‘io,"',‘c‘i,,lf:{: ::';:';i:gf
izentallv requites onl little Better be safe. thos sarry Avoid costly post-installation 2nsldateriorationfwith time; .
relt éxpernnent ”"".‘ to conhirm that line ckanges. Gel complete technical data, and engineer- ;:’/:'!:'fszf"z;:gar;:"_lable: lle
est weast  reception | htained ing acvice, frem ANDREW now.
n f ¢ the maxuunm
ible vertical heig nd  capacity
] irated ). Attention is
slled to the fact that many so-called
all-wave  not od fl"[ auenng svs ”
tems actually provide little noise v
luction i the hroadeast hand whe CORPORATION
whit 1s supposed to he the leadin ac 363 EAST 75th STREET - CHICAGO 19
:‘, (‘\_7 ' )I‘LICT"._‘:“'” :Iq rhﬁ .:\ntennn, o Pioneer Spacialists in the Manufacture of ¢ Complete Line of Antenna Equipment
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Test Instruments

(Continued from page 23)

our three-tower phasing unit

and  recording them so  that
: future checks can be made.
RELAY ENGINEERING | o cnben

Imtially tuning the r-i ampli-
fier® of our transmitter. Thewe
values are also recorded.

(4) Measuring accurately the K
and L of our composite dunmmy

Keeping pace with the constant
engineering progress of manufac-

The ““BO’ relay iz an
all-purpose double pole

power relay. Like other - load.
Allied types it is rug. turers whose products require . . . . .
gedly designed yet fea- . . ) (3) Checking Q of capacitors in
tures compactness and electrical control . . . anticipating stock.

minimum weight. This re-
lay utilizes molded Eake-
lite insulation througiout.
Contact rating is 15 cum-
peres at 24 volits DC or
110 wolts AC non-induc.
live. The “"BO" relay can
be furnished normally
open, normally closed or
double throw and is
available fer either AC
or DC service. Weighs
4 ounces.

(6) Measuring any unknown in
terms of N, N, aud R within
the limits of the hridge.

their requirements . . . epitomizes
Allied’s philosophy. The all-pur-
pose double pole “BO” type illus-
trated above is- an outstanding
example of this practical policy.
Let your control problems become

The Decade Resistance Box

The resistor bhox can he secured in
almost any combination of variadle
losses desired.  The most common one
is a three-decade box having three
potentiometers, the first giving a total
resistance of 1 ohm in steps of .1 ohm.
The second has a total resistance of 10
olius in steps of 1 ohm, and the third
a total of 100 ohims in steps of 10 ohms,
To increase the range of the box, an-
other decade can he added so that tiwe
total &£ available would be over 1,100
ohms in steps of .1 ohm.

The improved-type decade boxes are
designed to be used with r-f in the
broadcast band, i.e., there is a negligi-
ble amount of inductance in the wind-
ings.

We have found three uses for the
decade resistance hox:

(I) Measurement of antenna re-

sistance (substitution method) .
) Use as a standard.

) Application as the knowwn arm
on a bridge.

Height: 1 7/8":; Length:
1 5/8": Wwidtk: 1 13732,

our engineering projects.

ALLIED CONTROL COMPANY, Inc.

2 EAST END AVEMUE = MNEW YORK 21, N. Y.

Yy Lo

(
(:

fur new CUNSUI.E INSTALLATION

Field Strength Meter

The field intensity meter® we use

s The flick of o finger operotes the
;ﬁ! ; § Patented *'Gove'' Verticol Atten-

e . Q e votor. Representing the very lotest
— Y BEO9T 8D =}

SOFSTEFII2I99

B T L PR SR
SRR e e PR L

gq;gﬁ-ﬁ@-ﬂ&ﬂ‘ﬂﬂ'ﬁi

g}%—ﬂ T e T H\. 5

‘ﬁ‘}"ﬁ.

in broedcost components, these
units ore suitable for every type
of soynd equipment from elobor-
ote breoodcost stations to the
simplest P.A. system. Unit gives
smaoth eosy operotion ond con
be cleoned from front of ponel
by removing escuicheon. Com-
pletely shieided and dust proof.

covers a range of 200 to 7,000 k¢, using
four different clectrostatically-shielded
loop antenhas.  The loop for 330 to
1,600 ke 1s in the top cover of the in-
strument, a small toggle switch bheing
used to select the lower portion or the

upper portion of the standard broad-
casting band.

Measurements can be made on sig-
Write nals as low as 20 microvolts per meter
or as high as 10 volts per meter,

Facilities are provided for operating
an external 3-ma recording milliam-
Butletin meter.

It is possible to operate the set from
batteries mounted within the unit, but

for

Descriptive

Courtesy of WHKC,
United Broadcasting Co.

*Doherty circuit.

337 CENTRAL AVE. + JERSEY CITY 7 HN.J.
#ederal 101C
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it s asually operated from o six-volt
storage  battery. A vibrator  type
power supply provides the pliade volt-
agre

In apphication, the radiated ticld to
e meastred is tuned inon the shiclded
loop antenmma and noted.

The amplitude of the mmknown volt-
age is determined by comparison to
signal of  the same frequency  and
known voltage, which is also intro-
duced into the loop. I

A\ superhet reeeiver, which serves
as a4 means-of comparison, is used in |
conjunction with i calibrated attenu-
itor,

I'he Tollowing formula is used to de-
termine the strength of the received
signitl in microvolts per meter :

K.t M

Where: /

¢ = Microvolts per meter

KN = A constant found in table of

instruction book

A \ttenuator setting

M = Output meter reading in micro-

amperes
[ = Frequeney of received signal
in ke

The fickl intensity meter is used to |
determine the strength in exact hg
ures of a given radiated =xignal.  Thus
after a series of readings is made, the
total area of a radio station’s primary
coverage may he plotted and measured
with a planimeter to obtain the hnal
figure in square miles,

The radiation efficieney of a given
antenna may be found by measurements
with this meter and with the use of
charts and tables.  The general effi-
ciency ol an antenna svstem is gauged
by millivolts per meter, per kilowatt,
unattenuated, at one mile. The rules
and regulations set forth the figure of
265 to be an antenna of practically
perfect radiating characteristics.

There are two  stations, to ot
knowledge, that have exceeded this
lgure: WL and WISHL

Here at WIS the figure is 199,
(Our antenna height is 204 wave-
leugth which is below the optinunn of
025 W),

I

Test Equipment Rock

The test cquipment rack shown in
the photos wias constructed  of  $4”
angle iron for the supporting corner
legs and 27 angle iron for the fram-
ing of the five shelves. Al shelves are
200 x 287 and made of 347 plywood;
they are spaced 167 apart except for
the Dbottom  sheli,  this  Dbeing 127,
The whole frame is all-weld construe-
tion and was made locally at a cost of
$19.00, The frame ix painted black, the
shelves medium gray., |

k3

COSMALITE |

for Radio and Television: receivers . . .

punched, threaded or grooved to meet individual speci-
fications with nominal tooling costs.

These spirally laminated paper base phenolic coil forms
and tubes give exceptional performance with the added
advantage of lower material costs. Note: We also have
available numerous stock punching dies.

Partial list of Your inquiry will receive im-
Radio clnd.Tele\nsmn mediate and intelligent atten-
Receivers .
in which Cosmalite tion,
is used:
. Ask also about other Cosmalite
Admiral
Arvin types . .. No. 96 COSMALITE
Belmont for coil forms in all standard
Bendix Radio broadcast receiving sets. SLF
Colenial COSMALITE for permeability
Farnsworth tuners. COSMALITE deflec-
General Electric tion yoke shells, cores and
Howard rings.
Magnavox
Motorola o0 o
Sentinel
Stewart Warner
Warwick Spirally wound kraft and fish
Wells Gardner paper Coil Forms and Con-
Zenith denser Tubes.

T'rade Mark Registered.

6201 BARBERTON AVE. CLEVELAND 2, OMIO
« All-Fibre Cans+ Combination Metal and Paper Cans
+ Spirally Wound Tubes and Cores for all Purposes
= Plastic and Comblnohon Paper and Plusfi( ltems

PLANTS alss nl Piymoath, Wise. lzimtm MY, Chlcage,1ll., Iletml Mich., Lameshure, N1
”“nm':uLS‘TI cS DIVISION at Plymeath, Wise. o ABRASIVE DIVISION ll CIII'IIII Dlll

YLES OFFICES : Reom 5632, Grasd Contral Term. Bldg., New York 17, WY, alsa 647 Mala SL. artforé, Cons.

CANADIAN PLANT: Tha Clavelasd Container Camada, Utd., Prescott, Ontarla
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AMPERITE —
MICROPHONES

The uitimate in microphone quality,
the new Amperite Velocity has proven
in actual practice Lo give the highest
type of reproduction in Broadcasting, |
Recording, and Public Address. | r

The major disadvantage of pre-war velocities has
been eliminated—namely “boominess” on close
talking,

® Shout right into the new Amperite Velocity—or stand
2 feet away—the quality of reproduction is always ex.
cellent.

o Harmonic distortion is less than 1%.
studio diaphragm mike is 500% higher.)

® Practically no angle discrimina-

{Note: best 3
Amperite

Velocity Microphones

tion 120° frout and back. for Public Address
(Best studio diaphragm micro- ModOISL.RtBsI:thoRBLG
phones diserimination e 3

800% higher.)’

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

STUDIO VELOCITY, finest

in quality; ideal for' Broad-

casting and Recording

Models RS0H-RS0L . List $80.00

There is an Amperite Microphone
for every reguirement.

WRITE FOR ILLUSTRATED
4-PAGE FOLDER giving full
information and prices.

‘Kontak' Mikes
Model SKH, list $12.00
Model KKH, st $18.00

AMPERITE (@mpany ;..

561 BROADWAY NEW YORK 12. N. Y.

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

fa Canada:
Atlas Radio Corp,
560 King St. W,

Toronto, Ont.

Address inquiry
attention Dept. C

Wanted

% PHYSICISTS

% RADAR ENGINEERS

* SYSTEMS ENGINEERS

% ELECTRONIC ENGINEERS

To enable us to carry out our long-term engineering
program on missiles, radar, communications, etc.,
we must add a considerable number of qualified
graduate engineers with electronic, research design
and /for development experience to our staff. Please
furnish complete resume of education, experience
and salary expected to: Personnel Manager

BENDIX RADIO DIVISION
Bendix Aviation Corporation
Baltimore 4, Maryland
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Secondary Studio

tContinucd from pave 11)
the operator, and turntable 2 1< to i
et of the operitor.

Microphones, Pickups, And Turntables

At opresent two  dvnamic niicto
phones™ are in use. .\ veloeity (rib-
bon) microphone i~ on ovder. and will
be used for certain program applica-
tions.  Several types of microphone
stands are kept available for use in
different program applications.

Two turntables' are emploved. while
the pickup arms are tuned-ribbon type.
The output level of the pickups s con
silerably greater than that of the mi
crophones.  Thiz caused ~ome  Jifh-
culty. because with the master gain on
the amplifier ~et sufficiently high {or
microphone operation, the output level
of the pickups was ~o high that records
could not be faded down smoothly with
the individual faders used on the ro
mote amplifier.  Thi~ difficulty  wa~
overcome by placing a 230-0li con
stant mmpedance 77 pad in cach turn
table line to lower the output level of
the pickups.

Switching Arrangement

The switches cmploved are of the
lever action, anti-capacity  type. S,
and Ne are associated with the two -
crophones, the ap position being moui
tor (awditioning or cucing), the doten
position being program,  Placing S, or
S.in either monitor or program posi-
tion open~ the line to the studio
speaker, so that there's no possibility
of feedback.  When the studio speaker
line is opened a 1OOD-olim resistor is
placed across the monitor  amplitier
output. thus keeping a correct impe-
dance match. Using this switching
arrangement for cutting  the speaker,
when microphones are in operation,
climinates the expense ol installing a
relay svstenm. S, and 3, tied in to e
two turntables, in the same manner a-
Spand S;oare emiploved with the nni
crophones, except, ol coarse. that S
and 3, do not cut the studio ~peaker
lme when placed in monitor or pro-
wram  positions.  S.oas previoushy
mentioned, provides a choiee of usine
mike 2 or turntable 2. Sois o program
out switch, which mercely opens or closes
the remote-amplificr ontput circuit )
the telephone line.  Terminal strips
were nsed as aeans of convenient's

flectro-Vaice 033
Rek O-Kut

SAudan 740
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connecting the vavious leads gomg to
the trntables, mikes, switches, ete

Moniter Amplifier

R

\ Fwatt peacawmplibier’ was ¢hosen

1
s the noring iplitier.  This
particular amplifier has 1wo separate
npnt channels. one mierophone  and
1w phonograph, each having irs own

m contvol. The wmike input ehannel
s empla 1 milormy and cue

g purposes, while the phonto channel
15 connected across the telephone T

Ny to the n stndhas. I'he phono
chatmel thus serves to monitor pro
grams oviginating in the Lal’orte sto
s as well as progrions ongmating
it the Michigan Citv studios. since the
me s cued aroall times at the main

tadios, when the Michigan City sto
TER I it A matching
mstormer s used ahead of the m

iphone (cucne b chamel of the am
ficr Lo cffeer an impedance matel
i the 250-ohim mikes and turntables
to the lagh-impedance anplificr input.
No matching rransformer s used on
the phono channel. Being a high vesis
tanee unit, bridging it across the phone
line  do ot afieer the phone line
characteristics, and the gain and qual
iy of the ampliher are =atisfactory,
even though there is an ipedatice
nusimateli.

I'he monmitor output led 10 two
monitoring speakers: the 300-ohim tap
ot thie monitor ontpnt transforer was
used, and associated with each spenker
1= a4 hne to voice-coil matching trans
former, and an 8-ohm 7" pad for var:
g cach speaker’s volume separatelyv.
A 87 pom mouwnted inowall batile, 1s
nsed ns a0 lobhy spenker

Instaliation Comments

Some T difficultics were experi
cnced in the  original installation.
ITowever, proper  placement  of

nes, and commmon grotnding of all
the cquipment, bronght the hum down
1o @ very low level, The frames of the
lever action switches were wronneced
eliminite hand eapacny elfects. Winle
the power supply for the remote ampli

er s well shiclded, it was found that
it must he kepr some distance away

m o the  desk phone to com

letety eliming e Ly ikup rom this
souree

[his installation has definitely i
sreased our listenig andience. sine
we can fiow give adequate service to
chools, religions argamizations, log
news coverage, and the like, 1w both
Michigan Cityv and | alori

Kitighi
Jeusen

Vaot Variety of Stock Units

ANSWERS EVERYDAY NEEDS ECONOMICALLY

Relays are available from stock in
general-purpose, industrial, and radio
amateur types for continuous or inter-
mittent duty.

Vitrohm wire-wound Fixed Resist-
ors are available in 8 stock sizes from
5 to 200 watrts. Adjustohms in 7 stock
sizes from 10 10 200 waus. Plaque
Resistors in 3 sizes from 20 1w 125
watts. Discohms in 18 watts. Strip-
ohmn in 5 stock sizes from 30 watts
to 75 wauts. Ring-type close control
Rheostats in 4 stock sizes from 25 to
150 wans. (Plate Type Rheostats rec-
ommended for larger sizes)) Wide
variety of Resistance Values.
AUTHORIZED DISTRIBUTORS EVERYWHERE

WARD LEONARD ELECTRIC COMPANY

Radio & Electronic Distributor Division
53-M West Jackson Blvd., Chicago 4. U.S.A.

SEND FOR HELPFUL CATALOGS
Catalog D-30 gzives complete
data and listings on stock
units available in Resistors,
Rheostats and Radio Amatcur
Relays. Catalog 3-20 lists In- L
dustrial and General-Purpose

Relays. Write for them today!

w0 L

WARD LEONARD

3R's in Carrent Contro/

Basic

MASTER AUDIO SYSTEM

Center section of the muster audio control

setup beind built for WIIN., Equipment with
six studia-cnntrol consoles and  twelve audio
recks will be installed in the new WIIN stodios
at 711 Fifth Avenue. New York Citv. At the
controls are H. J. Lavery (left) und I, F
Palmquist of the RC\ broadcast avdio section.

ot i

iy

Sy

J. Leoward Reinsch, kneeling  (lefth, nranagiug
direetnr of the James M. Cox radio stations.
and chiet congineers of thhree Cox stations in-
specting one ol the three RN 5-kw v trans-
mitters purchasad for each of the Cox stations.

Left tn righi: B L. Adoms. WII0O. The
Miami Broadessiing Cempany., Daveon: G F.
Dauvghertv. WSB. The Atlanta Journal. Atlantu:
P. G. Walters. of RCA's Xdlama othee: M. C.
Scott, WIOD. The Isle of Dreams Broadeasting
Corp.. Miami; Reinsch: ard M. A, Tryiner.
anager of RCA ‘Television Equipment Sales.
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DESIGNED TO MEET EVERY REQUIREMENT
mplete llusﬂjr -Engingereg

LINE QEFH & ]

(44 to 216 MC) by

Be assured of maximum reception and trouble-
free operation with Brach FM & TV antennas. They are
recommended for their simplicity, ease of installation
ond durability by service-men, installation engineers
ond dealers. Brach features a complete line, engi-
neered for maximum performance and to meet all
individual problems and requirements,

All anfenna kits are complete, containing a five
foot steel mast, non-corrosive aluminum elements,
ample down-lead, all necessary tardware and the
Brach Universal Base Mount which permits a 360°
rotation of the mast to any positicn on any type of
building after the mount has been secured. Guy wires
are also included cnd give complete protection and
stability to the installation.

Brach antenncs feature a low standing wave
ratio for peak reception and can be obtained to cover
all channels from 44 to 216 MC. Each type of antenna
has been tested to give a uniform pattern over the
frequency range specified.

ATTENTION, USERS OF PRIVATE BRANDS

L. S. Brach Mfg. Corp., experienced in the de-
velopment and manufacture of all types of receiving
antennas, offers engineering and mass production
facilities for the design and production of antennas
to individual specifications.

SEND FOR CATALOG SHEETS
Department S

NTENNAS

—
BRACH STRAIGHT DIPOLE

FOR FM 3334 88-108 MC
FOR TV #2333 44-88 MC
Atcetsory Reflector Kl
For FM #334.R
A“ulor’l Reflector Kit—
For TV $333.

e

BRACH STRAIGHT DIPOLE
SHOWN WTH REFLECTOR

R

BRACH FOLDED DIPOLE
FOR FM #1335 88,108 MC
FOR TV 3337 44-838 MC

Accessory Reflactor Kit—

For FM 3£335.%

Acchssdry Reflector Kitem

For TV #337-R
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TO MEASURE

® RESISTANCE

® INDUCTANCE

@ CAPACITANCE

® STORAGE FACTOR

® DISSIPATION FACTOR
IN

ANY LABORATORY

~OMPLETELY self-contained, portable and
(/ always set-up for immediate usec, this im-
pedance bridge is indispensable in any labora-
tory where electrical equipment is used. No
hastily putting together a cireuit, inding an oscil-
lator and a detector and then a power supply ...
thev are all here permanently assembled in an
aceurate instrument . . . always readyv to use
at any time.

Over the major portion of its ranges this
bridge is accurate for the majority of routine
measurements in any laboratory. The ranges
are:

RESISTANCE: I milliohm to 1 megohm

INDUCTANCE: 1 microhenry to 100 henrys

CAPACITANCE: I micromicrofarad to 100
microfarads

STORAGE FACTOR (X 'R): .02 to 1000

DISSIPATION FACTOR (R/X): 002 to 1

The bridge includes built-in standards, bat-
teries, a 1000-cvcle tone source for a-c measure-
ments, a zero-center galvanometer d-¢ null de-
tector, and terminals for a headset for 1000-cycle
detection. Provision is made for use of an ex-
ternal generator for measurements over a wide
range from a few cycles to 10 kilocyeles. Direet-
reading dials add greatly to the ease and rapid-
ity with which measurements ean be made.

Type 650-A Impedance Bridge . . . $240.00
In Stock for Early Shipmecnt
REACTANCE CHART
= b g WRITE
: e FOR THIS
\:a £ F; REACTANCE
5 CHART
1 n"“ I‘:cu--.ulr.r Il:f’ “c;-\-;ll
5 inditen p ol a4 Eiven frequency;
4 e reactanee of t eansel
¢ tanve sl a given freaueney: the
frequeney of given
thietanee and eapacitanee, It s

» o e read 10 twa ar
' ny

WRITE FOR YOUR COPY

IT'S FREE!

GENERAL RADIO COMPANY e

90 West St., New York &

920 S. Michigan Ave., Chicago §

950 N. Highland Ave., Los Angeles 38
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Traffic is heavy under the street, too

Surely the busiest tl ,oroughfarc in the world is a telephone

cible. But it is more than “telephone”; for these thousand
or more wires, carrving sound and plcturcs at lightning
speed, are highways for many different services.

Each one of these presents its own problems to Bell
Laboratories scientists and engineers: for the telephone
differs from television, and television differs from a radio
And yet they have an essential unity: they

pTOgTil m.

B i
f CaRcEY TC

| [BRsE
O

TELEPHONE
] |:'_f--- \

RADIO PROGRAMS

TELETYPE —

PHOTOGRAPHS

T
R R

FACSIVILE

BELL TELEPHONE

LABORATORIES

Explering and inventing, devising and perfecting for continued improvements and economies in telephone service

involve transimission of alternating currents, with frequen:
cies from zero up to several million cycles. Each calls for
new thinking, new ideas, new goals of accomplishment.

The diversity of the cable’s many services speaks for
the unity of Bell Laboratories” purpase. That is, to know
the 1heurv of communication so thorouohly. to practice the
art so sLxI[ulIy, that any transmission of sight or sound
can reach its destination clearly, quickly, economically.

\ s
— ! m_T'

\ \ e £ Cciﬁs
Bamki
— o

By

AIR TRAFFIC CONTROL

TELEMETER

| WIRED MUSIC

ALARM SYSTEMS
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