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functioning at peak efﬁciéncy with

AMPEREX

WATER AND AIR COOLED
TRANSMITTING TUBES

One of the largest news gathering organizations, oper-
ating twenty-six transmitters in various parts of the world,
reports highly satisfactory results under the severest
conditions of actual service.

In the latter half of 1939, Amperex HF3000's and
ZB3200's were installed in several of their transmitters.

After many other types of air-cooled and water-cooled
tubes had been tried and found wanting, these Amperex
HF3000 and ZB3200 tubes, which had been in continuous
operation, were adopted for the entire system,

More than 100 types of Amperex Transmitting and
_Rectifying Tubes are available for rapid delivery.

AMPEREX

HF-3000 . - - 1B-3200
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To Meet our Specifications
—to Solve Your Problems

Don't take the selection of your antenna
for granted! In the past few years new
standards have been introduced that can
save you valuable dollars and step up the
efficiency of your station.

£ RELIABLE NAME FOR B
NTENNA NEED B

The First and bnly Antenna
of its Kind in the Industry!

The first Lingo Turnstile Radiator was fur-
nished even prior to the Lingo Turnstile
installations at the birthplace of FM at
W2XMN, Alpine, New Jersey.

The improved, patented design now avail-
able offers new features with exclusive

To be sure of the utmost in performance advantages—

and the newest improvements in design in-
vestigate the Lingo Vertical Tubular Steel
Radiator. Constructed of seamless copper-
bearing steel tubing of uniform and narrow
cross-section throughout, providing low
base capacitance; high characteristic im-
pendance; practically sinusoidal current
distribution. Other exclusive features in-
clude:

® Antenna radiates a horizontal polarized signal
with uniform circular field pattern.

® Antennas are custom built, and factory adjusted
to the operating frequency, making no field
adjustments necessary.

® Improved, simplified method of feeding and
coupling.
® Turnstile elements fed by coaxial lines, no open

turnstile wires used.

® Available with 2, 4, 6, 8 or 10 layers of turn-

A o ond ® 3 o
Moderate initial cost Excephona| h'gh stile elements depending upon desired gain.

efficiency ® Low maintenance cost ® Un-
excelled stability ® Five year insurance pro-
tection ® Single responsibility for con-
structing and erecting.

Quotations available now for stations up to
50 KW and include essential tubular steel
mounting pole, turnstile elements, coupling
_equipment, transmission lines feeding the ele-
ments, etc. Climbing steps, lighting equip-
ment and sleet melting units are also avail-
able as optional equipment. Write today for
complete facts and please indicate your pro-
posed frequency, power and location.

Dept. C-5  CAMDEN, N. J.

Our engineering staff will be pleased to sup-
ply you with technical details as they apply
in your own particular case—without obliga-
tion, of course. In writing please give loca-
tion, power and frequency of station.

JOHN E. LINGO & SON, Inc.

COMMUNICATIONS FOR MAY 1941 o ]
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COMMUNICATIONS

M A Y including Televislon Enmgineering, Radlo Englneering, Communication & VOLUME 2|
BroadcastR Elnginggrh{?, ghePBroadeag Engineer.
eglster. . 8. tent co
I 9 4 I Member of Audit Bureauaof Circulations NUMBER 5

RAY D. RETTENMEYER
Editor

Contentse

COVER ILLUSTRATION

Always in operation, the communications system of United Air
Lines has this type equipment at its center in Chicago. Con-
stantly in touch with Mainliners aloft, these men keep accurate
records of all two-way conversations. Radio equipment installed
in the Communications Center and a new combination receiver
and transmitter for planes were built under the cooperation
of United's own engineers and those of an outside radio
manufacturer,

5 OPERATING PROBLEMS IN FREQUENCY-MODULA-
TION TRANSMITTERS—Part | By I. R. Weir

9 ANTENNAS AT EMPIRE STATE (Antennas and Trans-
mission Lines at the Empire State Television Sta-

tion—Part 1lI) By N. E. Lindenblad
| 4 ANTENNA [NSTALLATIONS

16 ANNUAL CONVENTION NATIONAL ASSOCIATION
OF BROADCASTERS

|8 VETERAN WIRELESS OPERATORS ASSOCIATION NEWS
20 BOOK REVIEWS

22 PRODUCING COMMUNICATIONS RECEIVERS
By S. Gordon Taylor

26 OVER THE TAPE
28 NEW PRODUCTS

36 INDEX TO ADVERTISERS

Comments-s

® ® ® o |nitial steps are being taken to field test the
CBS system of color television. The production of
color television receivers has been discussed with
various manufacturers, and it is possible that the
necessary receivers may be available by June 1. The
proposed field test should serve to determine the most
practical design of home receivers for commercial
production, the additional standards required for
color television, as well as relative appeal of color and
black-and-white images.

® ® ® ¢ Data on the Annual NAB Convention will
be found on page 10. This event is being held at the
New Jefferson Hotel, St. Louis, Mo., May 12-15.

® ® ® ® |t is interesting to note that six leading
organizations in the field of international broadcasting
are voluntarily coordinating their short-wave stations
for national defense and the promotion of inter-
national good will. Involved in the coordination plan
are nine stations located in Boston, Cincinnati, New
York City, San Francisco and Schenectady. The com-
panies cooperating in this project are Westinghouse,
General Electric, Crosley, NBC, CBS, and World Wide

Broadcasting Foundation.

® ® ¢ ¢ The organization of a nationwide network of
frequency-modulation broadcast stations is the pur-
pose of The American Network, Inc., recently formed
in New York. This organization has elected perma-
nent officers, adopted a standard rate card structure,
decided upon representation of member stations in
spot sales and established a uniform discount struc-
ture. Some 42 groups are now included in The Amer-
ican Network plans which, it is believed, will in time
lead to the actual operation of a coast-to-coast f-m
web on a cooperative basis.

® ® ¢ ¢ A recent paper presented by J. H. Little
and F. X. Rettenmeyer before the New York Section
of the IRE, pointed out that there are a number of
localities in the United States that are without reliable
daytime broadcast reception. As was mentioned, the
reception of short-wave stations seems to be the

answer to this situation.
(Please turn to page 25)

Copyright 1941, Bryan Davis Publishing Co., Inc.

Published Monthly by the

BRYAN S. DAVIS

President BRYAN DAVIS PUBLISHING CO., Inc.
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A LOOK AT THE

Fiveyears ago, Presto offered the first high fidelity
instantaneous recording equipment to radio sta-
tions. Today, more radio stations use Presto
recording equipment than any other make.

Today, radio stations have a larger investment
in Presto equipment than in all other makes of
recording equipment combined.

We want to express our thanks to the hundreds
of broadcast engineers whose endorsement of

T RS
?é'_ of S

N NSV

ECO

Presto equipment has given us this outstanding
position in the recording field. More particu-
larly, we want to thank those engineers whose
practical suggestions have helped us adapt
Presto equipment to the exacting requirements
of station operation.

Shown here are some new Presto develop-
ments which will further improve the perform-
ance of your recording installation.

1. Presto 1-C cutter
gives wider response
range, higher play-
back level from Presto
recordings. Can ex-
change for Presto 1-B
cutter at low cost.

2. Presto 6-N recording
turntable for portable or
fixed recording installa-
tions. A great improve-
ment over the standard
6-D table, less vibration,
w1der frequency response.

3.Presto 88-A,50 watt record-
ing amplifier. Selector switch
pre-emphasizes high-frequen-
Cy response to record NBC
Orthacoustic or standard high
fidelity lateral characteristic.
Gain 85 db, 1% distortion.

4. Presto 8-N recorder, the fin-
estrecording turntable made by
Presto. Used by the larger sta-
tions in U. S. and Canada. Rec-
ords made on the 8-N repro-
duce uniformly range 50-9000
C. P S Noise level =50 db.

T

s
e L B s

5. Presto 62-A transcription
table, called by leading en-
gineers the quietest, steadiest
table on the market. Selector
switch adjusts pickup re-
sponse instantly for any type

lateral recording. playback level.

;j 6. Presto model Y recorder, used by scores of stations
for outside pickups. Makes high quality 16" transcrip-
| tions suitable for broadcasting.

7. Presto recording discs, greatly
improved by new manufacturmg
process to have more uniform
coating, lower surface noise,
wider frequency range, higher

e ‘Bgﬂ-. Bz

8. Presto model L portable
playback, lightweight, sim-
ple to operate, gives perfect
reproduction of all types of
lateral recordings. Ideal for
time salesmen and agency
executives.

PRESTO EQUIPT FOR

SOUND RECORDING

KALE
KANS
KBTM
KCMO
KDKA
KDYL
KEVR
KFBK
KFKA
KFH
KFI
KFJI
KFJM
KFNF
KFPW
KFPY
KFUO
KEWB
KGA
KGDE
KGER
KGGF
KGGM
KGHF
KGIR
KGKO
KGMB
KGNO
KGO
KGVO
KHQ
KIDO
KIEM
KITE
KIUN
KLAH
KLZ
KMBC
KMOX
KMPC
KOA
KOIN
KOME
KOMO
KPFA

KPHO
KPO
KPQ
KRGV
KRIS
KRLC
KSD
KSEI
KSL
KSRO
KSUN
KTFI
KTKC
KTRB
KTUC
KUJ
KUTA
KVOO
KVOS
KVOX
KVSF
KWSC
KXRO
KXYZ
KYA
WAAT
WAGM
WAIM
WAIR
WBAP
WBLK
WBNS
WBNY
WBOC
WBRB
WBRC
WBRK
WBRW
WBT
WBTM
WCAP
WCAU
WCCO
WCHS
WCKY

242 WEST 55th STREET, NEW YORK, N. Y.

wwWw americanradiohistorv com

WCOL
WCOU
WDAN
WDAY
WDBJ
WDBO
WDGY
WDZ
WEAF
WEBC
WEEI
WFAS
WEBG
WFBL
WFIG
WFMD
WFTC
WGAC
WGBR
WGH
WGL
WGN
WGTM
WHAM
WHEB
WHEC
WHKC
WHO
WHP
WIBW
WIBX
WICA
WICC
WIL
WING
WINN
WIRE
WISN
WJAC
WJBC
WJLS
WJNO
WJR
WJTN
W]z

WKAQ
WKBZ
WKPT
WLAK
WLBC
WLBZ
WLEU
WLLH
WLOL
WLTH
WMAL
WMAZ
WMBD
WMBI
WMBO
WMC
WMFG
WMIN
WMPC
WMSD
WNBH
WNLC
WOR
WORL
WOW
wWOWwWO
WIPAX
WPIC
WPRO
WRC
WSAV
wSsB
\WSM
WSFA
WwWSOC
wWSOO
WSTV
WTAM
WTAQ
WTCN
WTHT
WTIC
WTO(
WWNC
WXYZ

PRESTO RECORDING CORPORATION

g World's 'Largest Manufacturers of Instantaneous Sound Recording Equipment and Discs
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PUSH-PULL R-F BEAM POWER AMPLIFIER

® Takes 60 watts input (CCS) to 150 Mc.
® Uses less than Y2-watt of grid drive.
® Generally requires no neutralization. 4

® Takes full input with a plate voltage of
only 400 volts (CCS). ;

® New glass-button stem structure provides |
short leads and low lead inductance.

NET PRICE, ONLY %4.50

3

...AFTER A YEAR =k Ot
OF PRACTICAL FIELD SERVICE  tsoume

After passing every conceivable laboratory and field test in the months since this 1liustrating a Typical Application
tube was announced, RCA engineers now have given the “go ahead” signal on the of the new RCA-815
RCA-815. This is consistent with the RCA policy against ever asking the customer

to be the subject of experiment. Production facilities are now being expanded in _{”"' L meaws b
an earnest effort to meet the great demand for this spectacular tube. 5 R cz{g]: C o
Compact, inexpensive and providing push-pull beam power within one tube e SR 4 S
envelope, the RCA-815 will deliver an output of over 40 watts (class C telegraphy) < e
on all frequencies up to 150 Mc. It requires a plate voltage of only 400 to 500 volts, ez el [
needs less than one-half watt of grid drive and generally requires no neutralization
on any frequency. T onen
Operated at frequencies as high as 150 Mc, a single RCA-815 in push-pull class C e
telegraph service at CCS Ratings is capable of handling 60 watts with only 0.23 —.
watt of driving power. It operates satisfactorily at reduced input up to 225 Mc. Total e
maximum plate dissipation 1s 20 watts. C=See L1
A new glass button-type stem structure permits compactness of design bestillus- C1CaCq=1" x 115" copper sheet Insulated
trated by the tube’s overall length of only 4 9/16”. The 815 has excellent shielding, :;,‘,;',‘h;",‘;,’.:,';o';!;;‘!.‘;,;:';;; f,f::..
close electrode spacing and short leads with consequent assurance of low lead induc- mica condensers soldered to chassis
tance.Thelarge-wafer octal typebase with metal-shell has low-loss “Micanol’ insulation. with shortest practicable leads.
While providing greater efficiency and economy for present day agplications, the C2Cs=Coppor discs, 114" x 114",
RCA-815 also is of particular interest to the engineer who buys today with an eye R1=15000 ohms, 0.5 watt.
to the more exacting UHF requirements of tomorrow. Ask your RCA Tube and R 2=15000 ohms, 25 wafts, adjustable.
Equipment sttrxputor for the bulletin on this tube, or write directto the Commercial L1=1%" dia. copper tubing. Length of tubing
Engineering Section, RCA Manufacturing Co., Inc., Harrison, N. J. and capacitance of C depend upon
driver fubes employed
L2=14" dia. copper 'ublr;g,”ll'/z" long and
Maximum Ratings for cluss C telegraph service RCA BROADCAST spacedapprazgalitsilween cantergy
{All values are for both unifs) EQUIPMENT La=14," dia. copper !ubin'g', 13” long and
ccs 1CAS oS 16AS n}; :\: spaced approx.7; '’ between centers.
D-C PLATE VOLTAGE . 400 500 Volis | D-C GRID CURRENT , 6 6 Ma. NOTES
D-C SCREEN VOLTAGE 200 200 Volts PLATEINPUT. . . . 60 75 Wails ' (1) The 1-f driver stage should be able to

D-C PLATE CURRENT . 150 150 Ma. SCREEN INPUT . . . ., 4 4 Watts
PLATE DISSIPATION .. 20 Wotts CCS. .. 25 Wots ICAS

From microphone

deliver about one watt of vseful r-f power,
1o antenna

to insure ample grid excitatlon for the 815.

(2) Adjust coupling between Ly and L2 and
tuning of C and C2 for recommended d-¢ grid
current of the 815,

[ 4 ’ (3) L1 and L2 should be effectively shielded
from L3 by a metfal chassis, or by a vertical
motal baffle plate vsed fo mount the 815,
(4) Adjust coupling of ""hairpin antenna coit
to L3 so that the amplifier Is properlyloaded.

(5) A small lumped inductance can be sub-
stituted for the amplifier grid lines, If desired.

PROVED IN COMMUNICATION'S MOST EXACTING APPLICATIONS Pltuted for the amplifier giidlions: Ifdasligs
RCA MANUFACTURING CO., INC., CAMDEN, N.J.+ A Service of The Radio Corporation of America ing ",9;,“,“,,“‘: rather than by Ym“M
In Cancda: RCA VICTOR COMPANY LIMITED, MONTREAL of a variable condenser,

4 ® COMMUNICATIONS FOR MAY 1941
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Operating problems in

FREQUENCY-MODULATION TRANSMITTERS

66 rovE all things and hold fast to

Pthat which is good” was written
many hundreds of years ago, but the
statement is equally applicable today
in  designing  frequency-modulation
broadcast transmitters.

Every successful manufacturer of ra-
dio broadcast transmitters bases his
designs not only upon technical knowl-
edge and measurements, but on actual
operating experience as well. Recogniz-
ing this fact, General Electric early lo-
cated its f-m station in the Helderberg
Mountains—twelve miles from its Sche-
nectady manufacturing plant, where
operating problems of f-m are being
studied and®*coordinated with technical
considerations to design equipment
meeting actual operating requirements.
The ultimate aim, of course, is to offer
you better and more complete service.

Proving grounds as such are not new.
Automobile manufacturers, for example,
have used them for years to develop
better cars. Similarly, in 1924, we es-
tablished our South Schenectady de-
velopment station as a proving ground
for standard broadcast transmitters. In
fact, the original 50-kw broadcast trans-
mitter with its rope .and pulley con-
trols, wood and pipe framework, is still
there and available for emergency ser-
vice. Modern high-power standard
broadcast transmitters stand as monu-
mental evidence of the progress made
through the use of a proving ground
for transmitter development.

Now, I'd like to explain more of
what we’ve found out in our f-m prov-
ing grounds. Among other things, I
propose to cover W2XOY’s f-m system
for the Mew York State Capital Dis-
trict, emphasizing certain problems en-
countered in f-m transmitters and how
we solved them in our own operations.
Specific elements in the system to be
covered are: (1) Location of transmit-
ter station, (2) transmitter antenna
system, (3) f-m transmitter circuit de-
sign problems, (4) measuring equip-
ment, (5) studio problems, (6) studio-
to-transmitter circuit, and (7) field
strength measurements.

Part 1

By 1. R. WEIR
Transmitter Eng. Dcpt.
General Electric Co.

Location of Transmitter Station
Economics

One of the first steps necessary in
establishing an f-m station is to make
a careful study of the economic condi-
tions in a prospective service area.
Such a study is essential to justify the
necessity of an f-m station and in order
to provide the information required for
an FCC construction permit.

Thirty-five channels' have been allo-
cated by the FCC to commercial f-m
broadcasting. Theoretically, 17 of these
could be used in any onc locality with-
out introducing mutual interference, as-
suming that alternate channels are as-

1Non-commercial educational broadecasting has
five additional f-m station channels.

Fig. I. Trade area map for New York
State Capital district.

signed. This number of stations  will,
in most cases, he more than can he cco-
nomically justified. It is significant to
note, therefore, that the matter of eco-
nontics witl be a most important factor
in the establishment of f-m stations in-
tended to serve the same arca.

The operating expenses of an {-m
hroadcast station must first be consid-
ered. They are so nearly the same as
for a standard broadcast station that
most station managers will have no dif-
ficulty in making their own estimates.
Such estimates have heen published by
David.?

Your next step is to determine if the
possible advertising revenue in the pro-
posed service arca is sufficient to jus-
tify a new station. This analysis re-
quires careful consideration of many
factors, some of which are:

(1) General business activity, whole-
sale and retail.

*W. R. David, “Planning _an FM Station,"”
th[ Magagine, Vol. 1, No. 4, Page 20; l'ebruary,
1941.
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F.C.C. FREQUENCY LIMIT
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(2) Transportation facilities,

(3) Population.

(4) Number of a-m receiving sets.

(5) Number and level of individual
incomes.

(6) Cultural status of audience

(7) Yearly advertising revenue ob-
tained by newspapers and standard
broadcast stations.

(8) Year’s expenditures for new set.
Trade Areas

The terms “basic trade area” and
“limited trade area” are used by the
FCC to define and establish the area
served by f-m stations. Rural areas are
also recognized as service areas.

“Basic” and “limited” trade areas
have been selected as the best means of
defining the coverage of f-m stations,
since the propagation characteristics of
ultra-high-frequencies confine the sig-
nal to a definite area in the locality of
the transmitter.

There are in the order of 625 "basic
trade areas” in the United States, al-
though most of their boundaries are yet
to be definitely established. It is pre-
sumed that the FCC will eventually de-
fine these boundaries on the basis of ap-
plicants’ data and government economic
radio analyses. Each basic-trade-area
station must cover the entire area.

“Limited trade areas” are being es-
tablished to provide service to certain
cities (and their trade areas) which are
not listed as “principal cities” of “basic
trade areas.” Generally these “limited
trade areas” are much smaller than the
“basic trade areas” and do not follow
any uniform pattern.

Twenty-two channels have been allo-
cated to stations serving basic and lim-
ited trade areas where the city near
which the station is located has a popu-
lation of over 25,000. Six channels are
reserved for the basic and limited trade
areas where the city near which the
station is located has a population less
than 25,000.

The seven remaining channels have
been allocated to stations primarily
serving large rural areas, which cannot
be covered satisfactorily by other sta-
tions serving basic or limited trade
areas, due to technical or economical
limitations, Ordinarily a station as-
signed to one of these seven channels
will be located at a high elevation so as
to cover a rural area which must be at
least 15,000 square miles.

There is a fourth FCC classification
for stations which will serve areas hav-
ing substantially different character-
stics (social, cultural, or economic)
from the three just described. If the
applicant desires to have his station
placed in this classification because of

Top to bottom: (Fig. 5) audio-tre-

quency, (Fig. &) audio-frequency

distortion, and (Fig. 8) frequency
stability characteristics.
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unusual conditions, he must show that
a need (which cannot be supplied by a
station serving areas under those three
described for the proposed service, both
program and technical) exists which
makes the establishment of the special
service area in public interest, con-
venience, and necessity.

‘Anyone desiring to establish an f-m
station should make a thorough study
of the trade area in which the pro-
posed station is to be located. Refer-
ence should be made to trade-area maps
prepared by four authorities® or others.
Through a study of these maps, the
classification of the f-m station can gen-
erally be determined. If an f-m station

QUTPUT FREQ,
L~ CONTROLLED FH‘L'_

4 TUBES
INETANT-AG
FREQUENC

Local Ralay
Rl vir
- Anbanna
Left: Fig. 3. Three- |
bay turnstile antenna )
42 to 50 mec. :
schenectady
i
Right: Fig. 2. Gen- Tetgpt Ol
T &
eral Electric's f-m ;ﬁmnﬂ%:atﬂ%ﬁh?

station in the Hel-
derberg Mountains.

has already been authorized in a pro-
posed trade area, then the trade area
has been already determined, since all
stations in a given trade area must pro-
vide substantially the same signal cov-
erage.

In determining our trade area known
as the New York State Capital Dis-
trict, including Albany, Schenectady,
and Troy, reference was made to the
four maps and a composite map was
plotted. (Fig. 1.) The trade area to be
covered is roughly defined by the gen-
eral boundary agreement shown and
presumably will be specifically detined

by the FCC.

General Considerations

The transmitter location should be as
near the center of the proposed trading
area as possible, consistent with the
ability to find a site with sufficient ele-
vation to provide service throughout
the area. The location for the transmit-
ter and antenna should be at the highest
practicable elevation so that a mini-

3J. Walter Thompson (Retail Shopping Area).
Hearst Magazine Inc. (Consumer Trading Area).
Rand McNally Map Co. (Trading Areas). Hag-
strom Map Company (Retail Trading Area Map).

Left: Fig. 4. Schematic block dia-

gram of 250-watt f-m transmitter.

Right: Fig. 7. Frequency stability
vs. line voltage.
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mum “shadow effect” on propagation
will be obtained in the service area.

The location of a station with respect
to existing roads, power lines, water
supply and telephone lines is a vital
consideration. In many cases, if the
transmitter station is not accessible to
these facilities, the cost is prohibitive.

The General Electric station is lo-
cated in the Helderberg Mountains
about twelve miles south of Schenec-
tady and approximately equi-distant
from Troy, Albany, and Schenectady
collectively defined as the “principal
cityv.” Tts elevation is about 1500 feet
above the surrounding trade area. Iig.
2 shows how this station overlooks a
large relatively Hat rural territory. This
arca extends to the Adirondack Moun-
tains in the north, the Berkshire Moun-
tains in the east, the Catskill Mountains
in the south, and the Mohawk Valley in
the west.

Technical Consideration

When the station site has been tenta-
tively located after considering eco-
nomics and trade arcas, the type of an-
tenna, its height, and the transmitter
power output must be considered.

The FCC requires the proposed sta-
tion to provide a signal strength of at
least 1000 microvolts in urban areas

COMMUNICATIONS FOR MAY 1941 e 7

wwWw americanradiohistorv com


www.americanradiohistory.com

Fig. 10. Front view of a G-E 3000-
watt  frequency-modulation  trans-
mitter.

and 50 microvolts in rural areas, when
measured with a receiving antenna hav-
ing an effective height of 30 feet. These
field strength contours are first based
upon calculations.

You must then determine what an-
tenna tvpe, antenna height and trans-
mitter power output will be needed to
meet the FCC requirements in regard
to covering the proposed trade area.
Usually some economic balance can be
obtained from studying these three
variables. The height of the antenna
1s usually determined by economic or
aircratt satety considerations.

After the station is in operation,
measurements must be made to prove
that the required signal strength is
actually obtained.

Transmitter Antenna System
Radiating System

The requirements for a frequency-
modulation antenna system are some-
what similar to those used for other
high-frequency services in that the an-
tenna operates within the 40 to 350-mc
band, and the propagation of the radio
waves is of a quasi-optical nature.

Fig. 12. G-E high-frequency trans-
mitting tubes. (L to R): GL-889-R,
GL-880, GL-8002-R. Note 75-watt

lamp.

Therefore, the antenna should be
mounted as high as practicable above
the surrounding territory.

The FCC has not vet standardized the
type of polarization for f-m transmis-
sion. Both vertical and horizontal polar-
ization are now being used and a num-
ber of reasons can be advanced for
using either type. General Electric uses
a horiontallv-polarized antenna, since
this permits the use of a high-gain ra-
diating system having a relatively sim-
ple mechanical construction. A {further
advantage of horizontal polarization in
the New York State Capital District
is that the same antenna may success-
fully be used for both i-m and television
reception i the home. When the field
strength is strong and either horizon-
tally or vertically polarized, any simple
receiving antenna, constructed without
regard to polarization, will prove satis-

tactory,

For frequency modulation, it is not
necessary to take any elaborate precau-
tions to provide a wide-band antenna.
Therefore, we can concentrate our ef-
forts on designing for high radiation
efhciency in the horizontal plane. This

Right: Fig. 9. A 250-watt f-m trans-

mitter.

Below: Fig. 11. G-E 50,000-watt f-m

transmitter,
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is accomplished by using a vertical
stack of horizontal antenna elements op-
erated in phase to produce low-angle
radiation; that is, increase uniform ra-
diation in the horizontal plane.

The antenna designed for use at the
General Electric proving ground is
mounted on a vertical, unguved steel
mast and consists of three “turnstile
bays” of horizontal radiating elements
spaced vertically 270 electrical degrees.
(Fig. 3.) Each ‘bay” consists of four
quarter-wave radiators spaced at 90-
degree intervals around the mast in a
horizontal plane and connected electri-
cally to the mast. Each pair of radiat-
ing elements is shunt excited by the two
inner conductors of a balanced twin-
conductor concentric transmission line,
Each radiating element is connected to
its line through a series capacitor ad-
jacent to the mast.

The correct phase relations and cur-
rent distribution among the various an-

{F-M—continued on page 33)
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Antennas at Empire State

e The third and concluding article of a sertes

on the antennas and transmission lines at

the Empire State television station.

1. Vertical Dipoles

HE first antenna system, used at
T the Empire State Building tele-
vision station, consisted of two separate
vertical dipoles, one for vision and one
for sound, Fig. 21. The two dipoles
were located as far apart as the dimen-
sions of the building dome permitted.
They were connected to separate trans-
mission lines which extended perpen-
dicularly through the roof for a dis-
tance of approximately half a wave.
The dipoles themselves were simply
formed by half-wave extensions of the
transmission line center conductors,
beyond the ends of the outer conductors
of the transmission lines. The input imn-
pedance into one end of a half-wave
radiator is very high and did not, there-
fore, corresepond to the characteristic
impedance of the transmission lines.
This mismatch was, however, corrected
by adding suitable shunt reactance to
each line at a properly selected point
under the roof. These shunt reactances

Fig. 21. Vertical dipoles on top of
' Empire State Building.

By N. E. LINDENBLAD

RCA Communications, Inc.

[« 1

\ !
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Fig. 28. General relative dimensions
of model composite radiator element
for turnstile combination.

were made in the form of short trans-
mission-line sections or stubs..

The transmitter room is located on
the 85th floor and the distance from this

Fig. 24. Diagram of connections for
triangular loop antenna.

location to the roof is approximately
275 feet. The diameters of the outer
and inner conductors of the transmis-
sion lines were 5 and 1.5 inches re-
spectively. This diameter ratio corre-
sponds to a characteristic impedance of
72 ohms. Since the cost of providing
a straight path up through the tower
did not seem justified at the time these
lines were installed, a number of bends
had to be tolerated. It has later been
proved that the reflection from bends
1s very slight and can in most cases
be neglected if the proper conductor
diameter ratio is carefully maintained
in the bends. The most convenient in-
sulator, available at this time, for the
support of the inner conductor, was of
the lead-in type. These insulators pos-
sessed considerable capacity. Since no
comprehensive research had, as yet,
been conducted to determine favorable
design factors in respect to transmission
lines these insulators were spaced ac-
cording to mechanical considerations

Fig. 22. Schematic of dipole connec-
tions for triangular loop antenna.
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Sleeve
connected
to outer
conductor
of coaxial

line at
this end

Above: Fig. 23-a (left) Triangular

loop antenna for Empire State Build-

ing. Fig. 23-b (above) Another view
of same antenna.

Left: Fig. 32. Schematic of sound

antenna connections including line
balance converter.

only. As a result, the reflection effects
from the insulators became cumulative
and had considerable magnitudes.

This antenna and transmission line
syvstem was used during the experi-
mental period between 1931 and 1936.

2. First Horizontally Polarized Antenna

With the advent of the all-electronic
method in 1936 and the higher defini-
tion of 343-line pictures, the frequency
response characteristic of the vision an-
tenna was such that full picture resolu-
tion could not be maintained. Since it
was also being realized that horizontal
polarization gave promise of better
propagation characteristics the need of
an antenna having characteristics in
closer agreement with the new require-
ments became evident.

Below: Fig. 25 (left) Transmission line
connections for triangular loop an-
tenna. Fig. 26 (center) Separation
filter for vision and sound. Fig. 27
(right) Model of radiator element for
100-150 mc turnstile combination.
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A radiator of uniform, horizontally
polarized radiation in all horizontal di-
rections must of necessity consist of
several radiating elements in combina-
tion. '

An analysis of the simpler forms of
combination showed that three dipoles
arranged to form a triangular loop and
energized at the same phase, gave prac-
tically uniform radiation in all direc-
tions in the plane of the loop. It had
also been found that, for shunt-fed di-
poles, the least variable, resistive fre-
quency response characteristic, within
a frequency band, was obtained when
the feeders were connected to the ends
of the dipoles. A portion of the feeders
then became adjacent and nearly paral-
lel with the dipoles and in combination
formed units similar to folded dipoles,
Fig. 22.

The vertical directivity of a horizon-
tallv located loop, such as described, is
very nearly the same as the vertical
directivity of a vertical dipole. In fur-
ther development, three horizontal tri-
angular loops were stacked vertically to
form an array of greater vertical direc-
tivity than that of a single loop, Fig.
23. The loops were spaced a half wave
apart; the lowest one being located at
quarter wave distance from the roof.
Only the mid-loop was fed directly and
had folded dipole feed. The supporting
structure for this radiator combination
consisted of six vertical pipes forming
a hexagon cage, Fig. 23. These pipes
also served as outer conductors for six
coaxial transmission lines. Adjacent
lines were operated in phase opposition.
Balanced feed was then obtained for
each of the three dipoles by connection
to a pair of adjacent lines, Fig. 22. The
dipoles of all the loops were, on each
side of their midpoints, supported by
metallic brackets which were integral
with the supporting pipes. In this way
the supporting brackets established a
connection between a pair of adjacent
vertical supporting pipes and a dipole.

i
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When the mid-loop was energized, the
top and bottom loops became energized
indirectly through the bracket connec-
tions and over the outside of the verti-
cal supporting pipes serving as trans-
mission lines. Analysis showed that the
radiation from a cage type transmission
line, in which adjacent conductors oper-
ate at opposite phase, is negligible even
when the diameter of the cage is as
much as a quarter wave. It was also
found possible to provide bracing
straps, Fig. 22 and Fig. 23, between
the pipes without introducing enough
shunt effect to prevent this form of
feed. The dimensions of the pipes and
the spacing between them was such that
the characteristic impedance between
the pipes was in close agreement with
the total shunt input impedance of the
system formed by the dipoles, brackets
and braces of the top and bottom loops.

Since the top and bottom loops were
spaced a half wave from the mid-loop,
it was necessary to restore the polarity
of the top and bottom loops which
would be reversed if their components
were connected in geometric identity to
the same supporting pipes at the compo-
nents of the mid-loop. This was most
easily accomplished by a 60-degree ro-
tation, around the vertical axis, of the
top and bottom loops in respect to the
mid-loop, Fig. 23.

The alternate phase of adjacent lines
was obtained by feeding such lines in
pairs in which the two branches of each
pair differed in length by a half wave,
Fig. 24 and Fig. 25. For maintenance
of reasonable conductor diameters and
in order to maintain matching it was
found most expedient to connect the
feeders, to the three branch pairs, in

Right: Fig. 31. Response of 100-150
mc vision antenna (turnstile).
Below: Fig. 29 (left) Complete 100-
150 mc model of vision and sound
antenna. Fig. 30 (center) Shop view
of 100-150 mc antenna. Fig. 33
(right) Antenna erected at Rocky
Point.

Above: Fig. 35%.
of sound

Folded dipole unit
antenna with associated
parts.
Right: Fig. 37. Television antenna
during erection for test at Rocky
Point Laboratory.

series. This was done by using line bal-
ance converters, Fig. 24 and Fig. 25.
Several other methods of combination
were also tried, but it was found that
for the relatively small band width of
this antenna the nature of the line con-
nections did not introduce any material
handicaps.

The antenna described in the above
was of a general experimental nature
and primarily designed to demonstrate
the possibilities of building a broadcast-
ing antenna having horizontal polariza-
tion and vertical directivity. The radia-
tion obtained with this antenna was uni-
form in the horizontal plane and the
vertical power gain was 2.3. The ap-

proximate band width of the antenna
was 3 percent.

At the time of introduction of the
343-line pictures it became evident that
the use of vestigial side band operation
must be attempted in order to counter-
act the general reduction in amplifica-
tion and the requirement of greater
channel width resulting from the in-
creased modulation frequency.

The experimental receivers for the
343-line field tests were therefore made
selective enough to receive only one
full side band and portion of the other
side band. At the transmitter it was
planned eventually to eliminate, by ab-
sorbtion, the portion of the side band
not used in the receivers.

The antenna just described had suf-
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Above: Fig. 34. Ellipsoid and asso-
ciated parts.

ficient band width to meet the above
conditions. In view of the immediate
need of an antenna to replace the origi-
nal vertical dipoles, this antenna de-
sign was adopted. It was also consid-
ered desirable, at this time, to attempt
simultaneous sound and picture trans-
mission from the same antenna.

A 50-mc antenna, IFig. 23, Fig. 25,
and a separation filter, Fig. 24 and Fig.
26, between the sound and picture
transmitters was therefore manufac-
tured and installed. One of the 72-ohm
transmission lines of the original verti-
cal dipole installation was used for en-
ergizing the new antenna.

The antenna structure was mechan-
ically sturdy. By virtue of its design,
surges from lightning strokes were
very effectively prevented from enter-
ing the transmission line system.

While the feld tests with 343-line
pictures were necessary technical steps,
it was quickly realized that the picture
detail must be further increased hefore
television was offered to the public.
While, therefore, the triangular loop
antenna served the dual purpose of pro-
viding a transmitting antenna for 343-
line pictures and providing a better
knowledge of the relationship hetween
requirements and tolerances, it did not
have suthcient band width by which full
resolution of 441-line pictures could be
maintained. It should here be remem-
bered that the band width requirement
increases approximately as the square
of the definition. The new {frequency
allocation plan also called for change in
carrier frequencies. This frequency
change, alone, called for major alter-
ations in the antenna. Further analysis
and also experiments with the model of
the triangular loop antenna had shown
that only a slight increase in band width
characteristics could Dbe expected Dby
alteration of this type. A new antenna
therefore became a necessity. In order
to avoid early obsolescence from possi-
ble future changes in frequency alloca-
tion or other alterations in channel ex-
periments it was considered very desir-
able that the operable band of the new
antenna possess a liberal margin. It
should, however, be noted that the few
successful antenna designed for the
transmission of high definition tele-

Above: Fig. 35 (top} Internal struc-
ture for collars—note heating units.
Fig. 36 (center) Main line, junction,
branch feeders inside supporting
structure of antenna. Fig. 39 (bot-
tom) Showing supporting bracket
with respect to ellipsoid and collar.
Right: Fig. 40. Control unit for ice
removal circuits.

vision provided no margin at all and re-
quired intricate compensation networks.
The new American standard of 30-
frame, 441-line pictures also repre-
sented the highest modulation frequency
ever used outside the laboratory. Fur-
ther progress in high-definition tele-
vision had therefore come to largely
relv upon advances in antenna design.
Research in quest of such progress had,
as vet, not matured into anything defi-
nitely practical.

As has already been demonstrated,
the reflection effects from an antenna
become less troublesome if the trans-
mission line between transmitter and
antenna is made short. The temporary

]2 ® COMMUNICATIONS FOR MAY 1941
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expedient of erecting a simple antenna
system in the closest possible vicinity
to the transmitter was therefore con-
sidered. Such a svstem would, of
course, not be suitable for transmission
in all directions, but would provide an
improvement in the characteristics of
the load applied to the transmitter.

Two folded horizontal dipoles, one
for vision and one for sound transmis-
sion, were therefore erected on the
north wall, at the 85th floor of the
Empire State Building. This eliminated
the need of the separation filter. While
the greatest portion of the gain in per-
formance was due to the use of shorter
lines, the simple folded dipole also pos-
sessed a somewhat better frequency re-
sponse characteristic than that of the
triangular antenna.

This arrangement provided a more
workable system for the initial tests
with the 441-line pictures.

3. Development and Design of New
Televiston Broadcasting Antenna.

Some time subsequent to the installa-
tion of the temporary dipole system just
described, the development of the com-
posite radiator had advanced to such
a stage that this radiator appeared emi-
netly applicable to the solution of the
antenna band width problem.

The development was therefore con-
tinued with the object in view of com-
binmmg several composite radiators into
a suitable aggregate for broadcasting of
horizontally polarized waves.

Careful consideration of all factors
invovled in the design of a complete
antenna for high-definition television
resulted in a decision favoring separate
vision and sound antennas.

One of the principal reasons for the
application of vestigial side band oper-
ation is conservation of channel width.
This can not he accomplished unless the
disregarded side band portion is thor-

—
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oughly prevented from entering the
radiating system. Such side tracking of
high-frequency energy requires elaborate
filtering equipment. The use of a single
antenna for simultaneous transmission
of vision and sound also requires con-
siderable filtering for the prevention of
cross-interference between transmitters.
A complicated filter array would natur-
ally introduce hazards to trouble-free
operation and it therefore become de-
sirable to reduce the number of filters
to a minimum.

(a) Vision Antenna Model

The turnstile variety of radially com-
bined radiators was chosen as the most
suitable form of antenna aggregate for
picture transmission. The reflection re-
ducing properties of phase quadrature
connections could then be taken ad-
vantage of with the object in view of

obtaining a total input impedance even

more resistive and less variable over a
certain frequency band than that ob-
tainable with a single composite radi-
ator. In order to expedite the determi-
nation of the new collar dimensions re-
sulting from combination into a hub,
Fig. 29 and Fig. 30, a half section, Fig.
27, was first developed. The apparent
optimum dimensions derived from the
tests with the half section are indicated
in the sketch Fig 28. It was also found
during thes= tests that the throat taper
and corresponding bracket dimensions
had to be somewhat modified to restore
optimum performance.

After these new dimensions had been
established, the 100-150 mc model
shown in Fig. 29 and Fig. 30 was built
and tested. Fig. 29 also incorporates
the sound antenna at the top which will
be described later.

The very nearly resistive input im-
pedance, at midfrequency, of each com-
posite radiator is 110 ohms. The ratio
of diameter, between outer and inner
conductor, of the individual radiator
feeders was therefore made such that
the characteristic impedance of these
feeders equals 110 ohms. In a phase
quadrature system of radiators, the
phase of the currents in successively ad-
jacent radiators is progressively advanc-
ing or receding in quadrature steps.
The currents in oppositely located radi-

Showing ice formation on antenna.
See also Fig. 41.

Above: Fig. 4I. )
Showing ice forma- ¢
tion on antenna. \g
Above, right: Fig. by
42. Lightning strik- &
ing Empire State ~
Building. ;‘,

Right: Fig. 43. Fre- ¢

uency response. o - T L~
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ators are then of opposing phase in
reference to the center of the system.
Instead of using four 110-ohm lines,
progressively differing in length by a
quarter wave, for connection to the
transmitter, the lines feeding opposite
radiators can have equal length if fed
in phase opposition. The differential
length of a quarter wave between feed-
ers to adjacent radiators can then be
provided near the antenna and the whole
system can be fed through two main
transmission lines, each having a char-
acteristic impedance of 55 ohms and
operating in phase opposition. Further
reduction of the number of main lines
was considered inadvisable since such
procedure would result in the introduc-
tion of a transmission line balance con-
verter in one form or another. While
the quarter wave sleeve type of line bal-
ance converter shown previously rend-
ers excellent performance, within a fre-
quency band corresponding to one tele-
vision channel for 441-line picture defi-
nition at 40-50 mc carrier frequency, it
would impose limitations on a system
capable of handling greater band
widths. These limitations may, of
course, be lessened by further compen-
sation as described earlier in this series.
For the sake of providing a vision an-
tenna of maximum attainable band
width the method was not used.

With the vision portion of the 100-
150 mc antenna model, shown in Fig.
29, a irequency response characteristic
having less than 59% reflection within a
irequency band of 309% was obtained.
Fig. 31. This represented an increase
of more than 509 over band width ob-
tained with single composite radiator.

The vertical directivity of a single
turnstile antenna is less than that of a
vertical dipole. By locating the turn-
stile at a distance of a half wave above
a conductive surface, the vertical di-
rectivity can be made very nearly equal
to that of a vertical dipole.

(b) Sound Antenna Model

In view of the limited space available
on top of the Empire State Building
and for the sake of compactness in gen-
eral, it was decided to support the
sound antenna from the same structure
as that supporting the vision antenna,
Fig. 29. Since, therefore, the sound and
the vision antennas could not be lo-
cated very far apart, special radiator
combinations, providing uncoupling by
means of electric balance had to be con-
sidered. Such balance can generally be
achieved only when the two antennas
are symmetrically located in respect to
one another.

Since the vision antenna must be lo-
cated a half wave above the rooi for
best vertical directivity and since the
space between the vision antenna and
the roof therefore must be as unob-
structed as possible, the location of the
sound antenna must be above the vision
antenna. A location of half a wave
above the vision antenna was chosen. |

The two systems thus having a com-
mon, central, vertical axis, uncoupling
could be attempted by making the sound
antenna of the radial type and having

(ANTENNAS—continued on page 31)
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ox deeply appreclates the cooperation extended by the
following organizations, and others, in the solution of the many
difficult problems of reference recording:

American Airlines National Broadcasting Company
Columbig Broadcasting System, Inc, United Airlines
Federal Communicationg Commission Westinghquse Electric Company

General Electric Company Station WBNX, Carlstadt, N.J.
ER, Long Beach, Calif. » Detroit, Mich.,

S, Memovox engl-
ng staff have rigidly maintained the topmost
quality demanded by such organizations ag those 1ist-
ed above, The inevitablse result of this policy is reflected in
the precision instruments which Memovox is now delivering.

Mr. Sigurdq 4, Sollle, Sales Manager of Memovox, is in attend-
ance at the Nationag]l Association of Broadcasters Convention in
St. Louis, May 12th to 15th, and will be h
foer with anyone who faces a r
the convention closes Mr,
S55th and 5th Avenue,

Venrtnuly'yours.
MEMOVOX, INCORPORATED

By%w

COMMUNICATIONS FOR MAY 1941 ‘@ ]5

wwWw americanradiohistorvy com


www.americanradiohistory.com

S|

—

Neville Miller, president, National
Association of Broadcasters.

LaNs for the Annual Convention ol
P the National Association of Broad-
casters, which have been in the making
for a number of months, are fast com-
ing to a head. Under the able direction
of Merle Jones, KMOX, General Chair-
man, St. Louis broadcasters have com-
pleted arrangements to assurc the care-
futl handling of all details necessary for
the comfort and proper entertainment of
all who attend.

Housing

The Housing Committee, of which
Ray Dady, KWK, is Chairman, has al-
most finished its task. According to
NAB Reports more than 500 advance
reservations have been made, although
it is understood that there are still plenty
of available rooms in St. Louis hotels
and that even the headquarters hotel, the

Paul Peter, director of research,
NAB.

Annual Convention

National Association of Broadcasters

® May 12-15, 1941

® New Jefferson Hotel, St. Louis, Mo.

Ed Kirby, NAB's director of public
relations.

Jefferson, is capable of accommodating
a few additional guests.

Promotional Exhibits

The NAB indicates that the response
to the Promotional Exhibits Commit-
tee’s activities, has heen most encourag-
ing and the big Crystal Room of the
Jetferson is certain to he crowded with
a most interesting and enlightening dis-
plav of all types of promotion material
which has proven effective to stations
large and small.

Equipment Manufacturers

Twelve equipment manufacturers and
transcription companies, all associate
members of NAB, will conduct exhibits
during the convention. All of these
headquarters have heen definitely estab-
lished and prior announcement of their
locations in the hotel will be made.

Entertainment

Splendid entertainment in connection
with the banquet is assured. The pro-
duction heads of CBS, MBS and NBC
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are cooperating, and William Bacher,
WGN, Chicago, has been named as man-
ager of production of the show which
will be put on in connection with the
banquet. Every facility of writing and
production in the three network depart-
ments have been placed at the disposal
of Mr. Bacher.

Business Sessions

The programs for the business ses-
sions promises to introduce subjects
which are of considerable importance
to broadcasters at this time; questions
which deeply and vitally effect every
person engaged in the radio broadcast-
ing industry.

Attendance

It may well be predicted that this St.
Louis meeting will go down as one of
the most important the broadcasting in-
dustry has ever had. DPresent indica-
tions are that it will be one of the largest
from standpoint of attendance.

Joseph L. Miller, NAB's director of
labor relations.
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l l M S toughest job is audience building. And the trend

in W1XTG’s area shows that G-E simplified FM is doing more
than its share in winning listener approval.

General Electric FM broadcast transmitters give full fidelity, real
dependability, extra economy. Ask to see the figures on G-E per-
formance.

G.E. for Complete Service
General Electric offers the only complete line in FM today—
broadcast and relay transmitters, tubes, receivers, antennas, Crys-
tals, and the new station monitor. Speech equipment will be an-

nounced soon.

FM audience building is a specialty with G.E., through co-ordina-
tion of the work of our receiver and transmitter sales divisions.

Get an early start in FM. Your copy of “How to Plan an FM Sta-
tion,” and full information on the G-E complete service, are avail-
able through any of our 80 offices, or from Radio and Television
Dept., General Electric, Schenectady, N. Y.

www americanradiohistorv ¢

Chief Engineer H.H. Newell (right) compliments
G.E.'s S.H. Magruder on the excellent life of the G-E tubes
at WIXTG, A complete set of tubes for WIXTG's 1-kw G-E
transmitter costs less than $290!

FOR TOP PERFORMANCE
Use G-E Transmitting Tubes
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VETERAN WIRELESS OPERATORS ASSOCIATION NEWS

A

W. J. McGONIGLE, President

Monument

1\ EMORIAL  Services were held by
1 our Association at the \Wireless
Operators  Monument in  Battery Park,
New York City, at 6:15 pan, April 15th,
1941—the 29th Aunniversary of the sinking
of the Titanic.

The New York Tidmes reported the serv-
ices as follows :

“A heroic Greek radio operator who
gave his life two years ago to save his
shipmates canght in a pounding Atlantic
storm oft the Azores reccived posthwmnous
honors in a ceremony in Battery Park last
night.

“The date was chosen by the Veteran
Wireless Operators  Association and the
Wireless  Operators Monuument Associa-
tion to hoenor Papas Theodorou, radio
operator ahoard the Greek ({reighter
Kyllene, because it was the anniversary of
the sinking of the T'itanic in 1912.

“After the Titanic disaster a Monument
was erccted at the southeast fringe of the
Park outside the Barge Oftice and a plaque
with the name of Jack Phillips, radio ope-
rator on that ship, was placed upon it.

“Other names were added to his as time
passed. Yesterday’s  plaque  was the
twenty-seventh on the Monument, each
representing a wireless operator who gave
his life, on the sea or in the air, to save
others.

“William J. McGonigle, President of the
Veteran Wireless Operators \ssociation,
presented the Marconi Memorial Medal of
Valor to Nicolas Lely, Greek Consul Gen-
eral it New York, who will present it to
the family of Mr. Papas.

“Mr. Lely declared that Mr. Papas, in
standing by his post after the ship had
broken up at the height of the storm, had
demonstrated ‘sacritice of life for the bene-
fit of the people at large’ in the saine way
that ‘the Greek people are sacrificing their
lives for the lofty principles of liberty’.

“The Reverend Dr. Walter P. Doty, a
former radio officer i the American mer-
chant marine, now Rector of St. Johns
Protestant  Episcopal Church at 11th
Street and Waverly Place, and Chaplain
of the VWOA, read pravers at the cere-
monies.”

Through the cooperation of Commander
J. S. Baylis, Captain of the Port, United
States Coast Guard, the services were at-
tended by a color guard and a bugler from
the local Coast Guard station. Lieut. R.
E. Morrell, Communications Officer of the
New York Division of the Coast Guard,
participated in the services. The services
were also attended by members of the com-
munications department of one of His Ma-
jesty’s warships in the harbor. A large
delegation of VWOA members was pres-
ent.  We express our grateful apprecia-
tion to Mr. M. S. Novik, Director of Mu-
nicipal Broadcasting station WNYC, for
the use of the sound truck of that station
at the services.

RCA BUI!LDING, 30 Rockefeller Plaza, New York, N. Y.

San Francisco

This 1s a complete report on all activi-
tics out this way in connection with the
1941 annual cruise on February 11, 1941.

As you know, our Chapter met in Val-
lejo this year. Every year the old timers
from Mare Island and Vallejo district (40
miles north of here) have driven down to
attend our San Francisco gatherings. This
vear Ray Myers suggested we reverse the
idea and come up to Vallejo. This was
agreecable to San IFrancisco members, and
so we gave Ray the green light. He
worked hard and did a splendid job of
getting together 40 old timers on the
windiest, storiniest and most inclement
nmight of the year.

The dinner took place at the Vallejo
Country Club. The food was splendid and
the service satisfactory.

On the telephone hook-up Mr. Mec-
Gonigle spoke with Ray Myers, toast-
master of our affair, with Arthur Isbell
and with Gilson Willets. Mr. Mvers told
of our gathering and extended greetings to
vou-all in N. Y. Mr. Willets introduced
Mr. Isbell and Mr, Ishell acknowledged re-
ceipt of the Pionecers Medal . . . we hope it
all came through OK.

Ray Myers had place cards for every
person and had meticulously arranged the
scating. One long table, 20 men on each
side . . . and not a place was vacant. Mr.
Muyers, as host and toastmaster, sat in the
nuddle, flanked on one side by Mr. Isbell,
the other by Mr. Willets.

The dinter was tasty, plentiful and nice-
ly cooked. During the salad course, Toast-
nmaster Myers told jokes, during the next
course Toastmaster Myers told more jokes
and recited a poem he had written especial-
Iy for this occasion. It honored those in-
trepid operators who had given their lives
in the line of duty. During the meat course
Toastmaster Myers told more jokes, and
for the thousandth time told the now
famous story of operator “Pegleg John-
son.”  The morale was high, everybody
was happy and Host Myers’ running hu-
mor kept the thing from lagging.

Over our coffee Toastmaster Myers told
of the objectives of the VWOA and read
parts of the constitution and by-laws. He
then touched briefly on how the organiza-
tion had been formed in 1925 and intro-
duced one of the founders, Gilson Willets,
chairman of the San Francisco chapter.

Mr. Willets arose and gave a brief bi-
ography of Mr. Arthur Isbell, stressing the
many pioneering achievements of the now
retired RCA executive. It was a concise
life story and a fascinating one. At the
conclusion the Pioneer’s Medal was pre-
sented.

Mr. Isbell arose, thanked the members
for the honor which had been bestowed
upon him and then everybody arose and
applauded . . . he blushed with radiating
pride as the applause continued for many
minutes.

]8 ® COMMUNICATIONS FOR MAY 1941

wwWw americanradiohistorv com

GEORGE H. CLARK, Secretary

The members present, VWOA members
only, proposed electing Mr. Arthur Isbell
as secretary-trcasurer. He steadfastly de-
clined . . . and let us know today that he
definitely will not accept the job. Thus we
are at this time still without our new set
of ofhcers, but will have a report on this
for you in the near future. Mr. Willets
remains chairman of the San Francisco
district chapter, assisted by Stanley Fen-
ton, Capt. Dodd and Mr. Myers, etc.

It was moved and scconded by the entire
group present that the VWOA take steps
to have the new National Broadcasting
Building now being constructed in San
Francisco officially dedicated to our honor-
ary President, Dr. Lee DeForest. The mo-
tion was made by Tim Furlong. Mr. Ar-
thur Isbell was appointed to communicate
this desire to you and the proper authori-
ties. The air mail package sent to me with
Mr. Isbell’s biographical sketches had ar-
rived and every man present received one
of these.

Code Proficiency

In line with our policy of doing our part
in “National Defense,” our Association of-
fered a Marconi Memorial Award to be
presented to the winner of the Army Ama-
teur Radio System Code Proficiency con-
test.  Major General J. O. Mauborgne,
Chief Signal Ofhcer of the Army, advises
us that the winner of the contest is W. B.
Hollis, W5FDR of Houston, Texas. The
Award will be presented over a nationwide
radio network with General Mauborgne
participating. A biographical sketch of
Mr. Hollis follows,

W. B. Hollis, W5FDR/WLJR, 8010
Grafton Street, Houston, Texas, winner of
the annual AARS code speed contest at 65
w-p-111, was born m San Antonio, Texas,
in 1903. He has been a licensed radio
amateur since 1935 and members of the
AARS since 1936. Mr. Hollis has had an
active radio and military career. From
1919 to 1921, he was in the Navy at the
Naval Radio School at Great Lakes, Il
Following a year as a commercial opera-
tor, he served in the Marine Corps during
the period 1922-25 as radio operator and
chief radio operator at Naval radio station
NPP at Peking, China, remaining in the
Marine Corps Reserve until 1929. Since
1925 he has been associated with the
Southwestern Bell Telephone Co, at Hou-
ston, but the years 1931-35 saw him also
serving as radio operator in the observa-
tion squadron of the Texas National
Guard. In the ARRL, he has been West
Gulf alternate director, Route Manager,
ORS, OBS, A-1 Operator, RCC, and man-
ager of Trunk Line D. It is interesting
to note that he won the AARS speed con-
test in 1939, also at the 65 w-p-m speed.
He is married and has six children. While
amateur traffic handling is his first inter-
est, other hobbies include woodworking
and model airplanes.

(VWOA—continued on page 25)
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N addition to one of the largest volumes of production in the
industry for laminated, sheets, tubes and rods, Formica main-
tains a very complete and well equipped fabricating department ABSO RPT' O N
for all types of machining on laminated parts. It also prints,
stamps and engraves sheet and tubing by a number of processes.

For 28 years the Formica organization has been specialized on
just one product — laminated phenolic material. It has main-
tained a large and well equipped laboratory whose business it
has been to learn as much as possible about that one product.

The result has been high and uniform quality, and the develop-
ment of special grades emphasizing special qualities to meet
particular requirements. You can get what you want in laminated
insulation from Formica. Send your blue prints for quotations.

Low
POWER FACTOR

AND

HYSTERESIS
LOSSES

; The Formica Insulation Co.
ORMIC R 4616 Spring Grove Ave.
— Cincinnati, Ohio

I NS ULATI NG PARTSS
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Improved efficiency in
manufacturing grids used
in radio tubes results from
the new automatic grid
machine perfected by the
RCA Manufacturing Com-
pany at its radio tube plant
at Harrison, N. J. This ma-
chine has been under de-
velopment for a number of
years and is said to have
been made economically
possible by the fact that
RCA concentrates much of
its receiving tube business
in 31 types.

The new machine makes
grids by welding formed
wires to the side rods at a
single operation. The weld-
ing operation is controlled
by radio tube circuits to
assure the exact amount of
electric current for the
exact time required to make
perfect welds of all grid
wires to the side rods.
Water - cooled electrodes
perform the welding opera-
tion. A variable speed
motor is used to drive the
machine.

BOOK REVIEWS

THE STERI:OGRAPHIC PROJEC-
TION, by F. W. Sohon, published by
Chemical Publishing Co., 148 Lafayette
St., Brooklyn, N. Y., 210 pages, price
$4.00.

The use of stereographic projection is
not new to the communications engineer.
Indeed, its applications to crystallography
and navigation are matters of the utmost
importance in these branches of the art.
This book can be read without difficulty
by those familiar with spherical trigonome-
try, although the methods of vector analy-
sis are used in many proofs. In general
several sets of proofs are used so that the
reader may choose the method he wishes.
In the preface the author points to the
antiquity of the origin of projection, at-
tributed to Hipparchus (150 B. C.).

This book has seven chapters, an appen-
dix, and a number of trigonometric tables
including the Weston-Woodstock table.
Chapter one deals with the projection of
points and starts with the {undamental
definitions necessary for the discussion.
The following chapters on “The Projec-
tion of Circles,” “The Projection of An-
gles,” “The Projection of Meridians and
Parallels, “The Projection of the Spher-
oid,” etc., are treated in considerable de-
tail and in a readable and understandable
style.

This book 1s no doubt intended as a text,
but in this reviewer's opinion it merits a
place on the engineer’s book shelf as a
reference work. This book is highly rec-
ommended to those engineers and physi-
cists interested in this subject.

TELEVISION, TODAY AND TO-
MORROW, by Svduey A. Moseley
and H. J. Barton-Chapple, published by
Pitman Publishing Co., 2 West 45 St.,
New York City, 179 pages, price $3.00.

This book presents a history and brief
description of televiston. It deals essen-
tially with the Baird system and presents
the picture from the British standpoint.

The first chapter deals with the history
of television and submits documentary
proof of dates of various television accom-
plishments. Succeeding chapters deal with
fundamental concepts of television, dissect-
ing a television picture, generating the pic-
ture signal, ultra-short waves and aerials,
cathode-ray tubes, television receivers, big
screen television, infra-red images, fog

penetration, color television, stereoscopic
cffects, etc.

The book is written in an elementary
style and is profusely illustrated. Of par-
ticular interest to this reviewer is a large
field strength contour map of the Alexan-
dra Palace television transmitter in Lon-
don.

FESSENDEN—BUILDER OF TO-
MORROW, by Helen M. Fessenden,
published by Coward-McCann, Inc., 2
West 45 St., New York City, 362 pages,
price $3.00.

This book presents in interesting fashion
the life and work of Reginald A. Fessen-
den. Written by his wife, this volume is
a straightforward account of this man’s
great work and some of his legal encoun-
ters over patents and inventions. As every-
one interested in the radio art knows, Fes-
senden is responsible for a prodigious
amount of early work in originating com-
munication and navigation devices.

The book contains many interesting and
amusing episodes as related by his con-
temporaries. Many of the great and well-
known names in the radio art are men-
tioned and often quoted. An interesting ad-
dendum contains Fessenden’s own account
of his discovery of the electrostatic dou-
blet theory and of the nature of cohesion
and elasticity. One chapter contains a de-
scription of Fessenden’s fathometer and
the important events connected with ite
perfection and application.

This book is recommended to all inter-
ested in the radio art and in particular
those interested in a personal insight inta
the life of one of radio’s greatest contribn-
tors.

TELEVISION—THE ELECTRONICS
OF IMAGE TRANSMISSION, by I’.
K. Zworvkin and G. O. Morton, pub-
lished by John Wiley and Sons, 440
Fourth Ave., New York City, 646 pages,
price $6.00.

This book is intended for the advanced
student or engineer, It deals specifically
with electronic television, employing the
storage principle rather than other sys-
tems.

The first part of the book is devoted to
fundamental physical phenomena involved
in the television art. This section of the
book is concerned particularly with emis-
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sion of electrons, fluorescence, electron op-
tics, etc. Part two deals broadly with the
field of television as a whole—such sub-
jects as the relationship between the phys-
ical system and picture quality, the prin-
ciples of ultra-high-frequency transmis-
sion and reception of television signals, and
methods of pickup and reproduction of im-
ages. In part three the authors present an
analysis of the components of the elec-
tronic television system based on the stor-
age principle. This section deals in detail
with the iconoscope, kinescope, electron
gun and associated circuits, the television
transmitter, and the television receiver.
There follows a description of the equip-
ment involved in the RCA-NBC television
project.

This book is one of the most complete
technical works on the subject of television
that has come to the attention of this re-
viewer. As might be expected, mathematics
1s used when required and in some in-
stances the analyses become somewhat in-
volved. The subject matter is well pre-
sented and carefully written. Hence this
book is highly recommended to the tele-
vision engineer or the communication en-
gineer interested in television,

PRINCIPLES OF TELEVISION EN-
GINEERING, by Donald G. Fink, pub-
lished by McGraw-Hill Book Co., 330
W. 42nd Street, New York City, 541
pages, price $5.00.

This book is intended to help the radio
engineer make the transition from radio
engineering to television engineering. The
author makes this transition simple and
easy by first clearly defining the basic dif-
ferences on the part of the observer be-
tween visual and aural transmissions of
mtelligence, and then by following an or-
derly sequence in discussing the factors
and apparatus involved from scanning to
reproducing.

The first chapter deals with basic fac-
tors in producing an image on the eye of
the observer, as well as with the funda-
mental methods and equipment involved.
Chapter two covers image analysis, involv-
ing factors determining the number of
picture elements, visual acuity, scanning
technique and image defects. Following
this such subjects as fundamentals of tele-
vision camera action, deflection, synchro-

(BOOKS-—continued on page 25)
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FOR THE BROADCAST STATION

% LINEAR STANDARD v HIPERM ALLOY
ldeal, rugged, high fidelity units for broadcast, recording and Similar to Linear Standard units, but of a more compact design

laboratory service. 1 DB 30 to 20000 cycles . .. with a light weight high conductivity case
high permeability cast case, .
¥ i

o

. % SPECIAL SERIES

A complete series of audio and power
. units for every amateur application.
Uniform grey wrinkle cases . . .
unprecedented value.

% ULTRA-COMPACT

Light weight units (52 ounces) fop
remote pick-up and similar compact
applications. Hum shielded coil struc-
tures . . . high conductivity case.

S

U VARITRANS

i Continuously variable transformers
for every application from 200 watts
to 5 Kw. Output variable 0-130
or 0-260 Volts.

% OUNCER UNITS

The acme in compact quality units.
Weight one ounce . .. Diameter 76",
Uniform 40 to 15, 000 cycles.

"FOR COMMERCIAL VAT UR EQUIPMENT
sravows  GRERN. @KU, Cowronents

A complete series of conserv input and output units for every
ative power components . . . modulation and PA application.
commercial design . . . low E ’

temperature rise . . . rugged "','i"'
construction. v

UNTTEDRRIANG? @RME"R CORPY

Write: COMMUNICATIONS DIV. % 150 VARICK ST. & NEW YORK, N. V.
EXPORT DIVISION: 100 YARICK STREET ~ NEW YORK, N. Y. CABLES: ''ARLAB'"
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Producing Communications Receivers

ONG after the broadcast listener found that he need

no longer build his own receiving equipment—that
he could buy better than he could build, and cheaper—
engineers 1n experimental, broadcast and communications
services, and hams, were still “rolling their own.” And
they had good reason for so doing. Mass production
methods which had brought prices of broadcast receivers
down to an economically practical level could not satisfy
the far more critical requirements of communications
receiver design.

A few receivers of the communications type were
placed on the market but these were mostly designed and
constructed much as individual laboratory projects, and
were accordingly high priced. In effect this system simply
transferred the job of building a receiver from the labora-
tory or home of the consumer to the laboratory of the
manufacturer where specialists could do a better and

Fig. 8. The final step is test laboratory where each receiver
is instrument and on-the-air tested.

Fig. 6. At short distances along the production line an
inspector checks work of operators immediately preceding.
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quicker job—although still too high priced to satisfy more
than a small fraction of the potential market.

But gradually design and production methods were
improved until today’s communications receivers satisfy
not only all ordinary communications requirements, but
the requirements of specialized services such as f-m, the
ultra-high frequencies, etc. And they do it at a price
that has made even the confirmed “diddler” think twice
before tackling the job of building his own receiving
equipment.

It has always been recognized by manufacturers that
“mass production” methods were not for communications
receivers. In recent years it has also been recognized, on
the other hand, that the “laboratory-built” procedure is
impractical from the standpoint of cost. Yet somewhere
between these two was the solution of the problem of
manufacturing economy without sacrifice of rigid tech-
nical standards. It is the purpose of this article to de-
scribe how one manufacturer has successfully hurdled the
obstacles,

There seems to be no definite terminology to describe
the system developed by Hallicrafters. It is not “mass”
production in the usual sense, although many thousands
of communications receivers are turned out annually.
Certainly it is-not “laboratory” production in the sense
that this term is usually understood. Perhaps as good a
label as any is ‘““coordinated sequence production.”

In the Hallicrafters plant the punched chassis are fed
into one end of a production line of workers, each making
his or her specialized contribution, and comes out at the
other end a finished receiver with anywhere from fifty to
three hundred parts assembled on the chassis and wired.,
If this sounds like “mass” production methods it is be-
cause a number of contributing factors have been neg-
lected in this one-sentence description of the basic pro-
duction system. These factors will be clarified as the
description progresses.

The first safeguarding measure is thorough pretesting
of all parts before going into stock. For this purpose
there is a separate department, its operators trained and
equipped for precision working tests. A section of this
department is shown in Fig. 1.

Here each r-f and i-f coil is given not only the usual
tests but is directly compared with a standard master coil
by means of the G.R. No. 721 AR Comparator, to insure
absolute duplication of the original values. All tuning
condensers are similarly tested. Trimmer condensers are
checked for capacity range and subjected to high voltage
(usually 600 volts). All variable resistors are individu-
ally checked for resistance value and contact. In fact the
only parts not individually tested are the fixed by-pass
condensers and fixed resistors. But even in this case,
from 5% to 10% of each incoming batch are picked at
random and individually tested. If these are all within
the specified tolerance the batch is passed, otherwise
another “sampling” is tested in the same manner and
if this shows rejects then every individual unit in the
batch is tested.

Even cables and plugs, usually purchased completely

www americanradiohistorvy com
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assembled, are sample checked for insulation ot the indi-
vidual wires, given thorough visual inspection and con-
tinuity tested for shorts and poor soldered connections.

LEvery individual tube is aged four hours in special
racks as shown in Fig. 2. This results in improved stabil-
ity and weeds out those which are incluned to be sub
standard. Experience indicates that potential weaknesses
m a tube will almost invariably show up as a result of
this aging.

Iixtreme importance is attached to this pretesting of
parts. While 1t involves a considerable amount of ex-
pense, this 1s small as compared with the cost of locating
and correcting trouble in completed receivers due to de-
fective parts going into their assembly.

Chassis and cabimets are made up in a sheet-metal shop
devoted exclusively to this purpose. When a particular
model 1s scheduled to go mto production, advance orders
go to the stock room and sheet metal shop with the result
that all needed parts are placed on trucks in readiness to
go to the production department.

In this department the first operation is to mount the
tube sockets, termimal strips and other riveted parts on the
chassis. This 1s mostly machine work and is handled
entirely by men. A section of the preassembly department
is shown m Fig. 3.

In the meantime the make-up of the production line
which is to handle this particular order has been planned
so that the receivers will pass smoothly along the line
with no wasted time and no bottle-necks. The mumber of
workers in the line will depeund on the receiver model
and the number of operations involved. In the case of
the more complex receivers the number may total hHfty
or more.

Fig. 4 shows a portion of one of the three production
floors. Before production gets under way the parts which
each worker is to monnt on the chassis are placed on a
shelf just above the work table and inmmediately in front
of each worker is a jig for holding the chassis while worl-
ing on it. \Workers are placed in the order of their
operations, rather than by tvpes of work. Some may do
nothing except mount one or more parts (the girl m
Fig. 5, for instance). Others do nothing but solder cer-
tain connections. Still others may do both assembly and
wiring. Whatever the assigned work, the portion con-
tributed by each one takes exactly the same length of
time.

Careful study and experience have shown that women
are more capable of certain operations while men excel on
others and the work is assigned accordingly. While the

Fig. 4. A partial view of one of three production floors
in the Hallicrafters plant.

Fig. 5. This girl mounts 3 r-f coil assemblies. Operators
following will wire these

Component parts being individually pre-tested

before going into receivers.

MR Lisrer: )

Fig. 7.
go to these benches for alignment and adjustment.

From the production lines the finished receivers

women exceed the men on the production line there is
one type of job held by men exclusively—inspection.
This inspection is one of the important factors in the
success of this type of production as applied to com-
munications receivers. Distributed along the production
line and averaging about one to every four workers, these
inspectors (a close-up of one of them is shown in Fig. 6)
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Fig. 2. "Green" tubes are potential trouble-makers. Tubes
are aged several hours in this rack.

have as their sole duty the careful checking of the opera-
tions performed by the workers inmediately ahead of
them on the line. ICach one tests soldered connections,
placement and correctness of components and wiring, and
completeness of the set-up to his stage of inspection.
Thus 1t 1s practically an impossibility for a human error
to get by. Were this mspection limited to receivers as
they come off the line it would bhe much less effective
because in the completed receiver wires, connections and
parts may be concealed bencath other components added
in subsequent operations. Moreover, it is substantially
impossible for one man to accurately check all parts and
connections of an entire receiver. But even if he could,
errors detected alter a receiver 1s completed would in
many cases be expensive to correct.

When the finished receivers reach the end of the pro-
duction lime they are placed m special trucks and rolled
immediately to the “Phasing Posiion” (Fig. 7), the
locally adopted term for alignment experts. Here it is
the job of specialists to align and otherwise adjust each
receiver. Each of these men is equipped with a bench.
Arranged on a shelf at eyve level 1s his equipment con-
sisting usually of a volt-ohmmeter, output meter, i-f sig-
nal generator and r-f signal generator.

This does not in any sense represent a final inspection,
nevertheless if there is anvthing materially wrong with a
receiver it will likely be-detected here. In such a case
the defective receiver is sent immediately to a special
“Production Service” department where the cause of the
trouble is located and corrected. By having all trouble-
shooting handled in one department and immediately,
recurring troubles can be tracked down to their source
in the production line or elsewhere and there corrected
so that the balance of the receivers on the line will not
suffer this same ailment.

The adjusted and aligned receivers are replaced on
their trucks and roll along to the final test department for
a final and complete going over in every detail. Three of
these final test positions are shown in Fig. 8. The test
men here are engineers, thoroughly familiar with labora-
tory technique. Their equipment includes Ferris signal
generators, crystal controlled 100-kc and 1000-kc cali-
bration standards, audio oscillators and the necessary
output and other meter equipment.

The tubes which will be shipped in the receiver are
already in position (they were nserted when the receiver
left the production line and before alignment) so these
final tests are made with the receiver in the exact con-
dition in which it will reach the ultimate owner.
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The tests pertormed include both electrical and mech-
anical. Under the head of “mechanical” come the physical
inspection and tests for operating smoothness of all con-
trols. The electrical tests include checking the proper
functioning of all controls, and a check of sensitivity, dial
calibration and noise in each tuning range. These are
laboratory-type tests and to meet requirements it is.
necessary that each receiver duplicate standards as set
by the design laboratory for that model.

After these bench tests, each receiver is finally put
through its paces on the air, band by band, to provide an
operating check on tone quality, automatic noise limiter,
a-v-c and crystal filter action, beat-frequency oscillator,
headphone circuit, etc. It is only after all these tests have
been successfully completed that a receiver is ready for
an OK and shipment.

It 1s an interesting fact that over 95% of the receivers
come off the production line in perfect condition to pass
the critical alignment and final test operations. (Of the
remaining small percentage the majority are held up for
some minor defect which involves the work of but a few
moments to corrvect.) This i1s not because of any laxness
in these final test measures. Indeed the tests are far more
searching than any to which the receiver is likely to be
put by the ultimate purchaser, Rather it is due to the
precautions taken all along the line to avoid any possi-
bility of variation from the established standards, a prac-
tical application of the “ounce of prevention” theory.

The cost of pretesting component parts, intermediate
line 1nspections, etc., is appreciable. This is, however,
negligible as compared with the cost of tracking down
and correcting defects in a completed receiver—defects
caused by improper assembly or wiring, sub-standard
parts, etc.

It is by such carefully planned and fool-proofed pro-
duction methods that the market is today able to offer
communications receivers of the most advanced design
and features at prices undreamed of a very few vears ago.
And as prices have gone down the market has increased
making further production economies possible.

But all the advantages of this carefully organized pro-

(RECEIVERS—continued on page 26)

Fig. 3. Riveting machines make quick work of mounting
sockets, terminal strips and the like.
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BOOKS

(Continued from page 20)

nization, scanning beams, video signal
analysis, video amplification, image repro-
duction, television broadcasting practice
and television receiver practice are treated
in detail. An appendix dealing with_defi-
mitions, recommended practice, RMA
standards, etc., 1s included,

The book 1is written in an elementary
style and follows a logical sequence. Only
such mathematics ave given as is required
for a clear understanding of the subject
matter wnder discussion. As a result this
hool: is highly recommended to engincers
as a readable text which sets forth the
necessary fundamentals for a clear under-
standing of television. R.D.R.

e o o

VWOA

(Continued from page 18}
Scholarship

The “National Defense” Scholarship
in Practical Radio Engincering at the
Capitol Radio Engineering Institute spon-
sored by our Association will be awarded
to the winner of a contest to be conducted
some time during the Summer. The con-
test will be in the form of an entrance
examination and will cover the pertinent
subjects which will indicate the man best
suited to be honored by the award. The
contest will be open to professional radio
operators—commercial, broadcast, airlines,
Army, Navy and Marine Corps. The plans
for the contest are still tentative. We in-
vite inquiries and will advise all those in-
terested as soon as all the details have
been worked out. Address us at Radio
City.

[ ]
COMMENT
(Continued from page 2)

e o o e Wje and cable manu-
facturers are faced with an acute
shortage of shipping reels, spools and
cases due to the failure of busy indus-
tries to return empty containers. While
these manufacturers are buying and
making containers as fast as possible,
new containers are not available in
adequate volume. Since this shortage
is threatening deliveries on vital de-
fense orders, all empty reels, spools
and cases should be returned to the
manufacturers at once.

e o o o A qmilar situation ex-

ists in respect to instantaneous record- |

ing discs. Due to the shortage of
aluminum, all broadcast stations would
do well fo return used transcriptions
to the manufacturer immediately in
order that the aluminum may be reused
in the production of new discs.

e o o e Beginning July I, fele-
vision broadcasting will be placed on a
commercial basis as a result of regula-
tions adopted May 2 by the FCC. It
is understood that the standards are
essentially the same as those recom-
mended by the NTSC at the March 20
hearing. (See "NTSC Television Stand-
adrs”, p. 12, Feb., 1941, COMMUNI-
CATIONS.) Stations must provide a
minimum program service of |5 hours
per week.

RUGGED FOR THE HARD KNOCKS OF
PORTABLE DUTY; PRECISION-BUILT FOR
PERFECT OUTDOOR-INDOOR PERFORMANCE

There is definite ruggedness and dependability in the
Fairchild portable recorder. Rigidly constructed in
every respect, this equipment can "take it“—can stand
up under the punishment to which it is subjected, and
which is expected, naturally, when transported from
one location to another in automobile or sound truck.
The entire mechanism is mounted on a heavy alum-
inum panel which can be set or mounted in a cabinet
or control room console to become permanent studio
equipment. One can appreciate the fact that quality
performance under the stress and strain of portable
and on-location duty, is further enhanced by proper
installation in a secure cabinet where it has stability
and other operating advantages and where it can be
given reasonable service attention. -
Fairchild is the ideal performer under any and all
conditions. Write for free illustrated literature.

Ilustrated above is Fairchild Unit 193-3 Recording Mechantsm.
For recording and playback, the unit is provided with cables
and plugs for instantaneous hookup to the Fairchild Unit
219-2 Amplifier or the Fairchild Unit 295 Amplifier. These
combinations provide a complete, self-contained, portable
outfit for the direct recording of voice, music and sound, and
for the direct playback of this recording.

“...it had to satisfy Fairchild |; first”

IRrU|

Sound Equipment Division

1IN

AVIATION CORPORATION
88.06 Van Wyck Boulevard, Jamaica, L. I, N. Y.
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RECEIVERS

duction program would be of little avail without equal
thought to basic merchandising policies and careful plan-
ning. Under the flexible production set-up of Halli-
crafters, for instance, receivers of the different models
are produced only in the extent justified by existing
orders from dealers. One result is that there is never 3
“manufacturers surplus” of these receivers, representing
a loss that would have to be absorbed and reflected in
higher prices for new models. Then, too, a reasonably
large variety of models for the varied services in the

communications field creates a staggered demand which
keeps the plant busy the year round without the layoffs
that so seriously affect the morale and production ability
of workers.

Added to all the other economies mentioned, there is
by no means the least important that many component
parts are duplicated in different models and can therefore
be produced or purchased in proportionately larger
quantities at decreased cost. The danger of overstocking
parts on the one hand, or being held up for lack of parts
on the other, is therefore materially minimized.

OVER THE TAPE

G-E BULLETIN

The General Electric Co., Schenectady,
N. Y, have issued a new bulletin on radio
transmitting tubes. In addition to ratings,
this bulletin contains the prices made ef-
fective March 15. Copies available on
request.

AEROYOX DATA

The January and February issues of the
Aerovox Research Worker contain Parts
I and 1I of an interesting article on “A-
plications of the A-F Oscillator.” Copies
of this publication may be secured by writ-
ing to Aerovox Corp., New Bedford, Mass.

IDEAL COMMUTATOR CATALOG

The Ideal Commutator Dresser Co., 1270
Park Ave., Sycamore, 111, have issued their
Twenty-fiftth Anniversary Catalog. This
catalog covers flashlight storage batteries,
electric etchers, soldering irons, welders,
wire strippers, cutters, cleaners, etc. Copies
available from the above organization.

AMINATIONS

for Qutput TRANSFORMERS
of Highest Permeability

Standard stocks in & wide range of

sizes for Audio, Choke, Output and

Power Transformers. Write for dimen-
sion sheets.

permanent

AGNETS

ALNICO (Cast or Sintered)
COBALT-CHROME-TUNGSTEN

Cast, formed or stamped permanent

magnets for all purposes. Engineering

cooperation backed by 38 years ex-
perience in magnet making.

TOOLS » DIES » STAMPINGS
HEAT TREATING

Thomas & Skinner

Steel Products Co.

1113 E. 23rd St. Indianapolis, Ind.
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WESTINGHOUSE LEAFLET

Intricate porcelain shapes for high-volt-
age applications are described in a new
leaflet announced by Westinghouse. Dielec-
tric and mechanical strength, heat shock
resistance, and dimensional fidelity of
Prestite are discussed and compared to wet
and dry process porcelain. Applications are
listed. Photographs show texture of Pres-
tite, wet and dry process porcelain. A copy
of descriptive data 39-600 may be secured
from department 7-N-20, Waestinghouse
Electric & Mfg. Co., East Pittsburgh, Pa.

HALLIGAN TO CHICAGO NDC

The appointment of William J. Halligan,
president of the Hallicrafter, Inc., to the
Chicago Commission of the National De-
fense, has been announced by Chicago’s
Mayor, Edward J. Kelly. Mr. Halligan
served in the communications division of
the Navy during the last World War and
during the conflict was assigned to a mine
layer operating in the North Sea. At the
close of the war he attended West Point
and is an active member of the West Point
Club of Chicago.

DUOTONE DISTRIBUTOR

Duotone Co., Inc., New York, has ap-
pointed the National Recording Supply
Co., Hollywood, as southern California dis-
tributors for its liné of phonograph and
home recording playback and cutting
needles.

ATLAS CATALOG

The new 1941 Atlas Sound Catalog F-41,
just released by the Atlas Sound Corp.,
1449 39th St., Brooklyn, N. Y., describes
p-a speakers, baffles, microphone stands,
accessories. Copies may be secured by
writing to the above organization.

RADIO RECEPTOR BULLETINS

Radio Receptor Co., Inc., 251 W. 19th
St,, New York City, have available bulle-
tins No. 5001, 5002 and 5003. These pub-
lications cover their ultra-high-frequency
airport traffic control receivers, transmit-
ters and antennas, respectively. Copies may
be secured from the above organization.

"WIRED FOR SOUND"

Western Electric Co., 195 Broadway,
New York City, have recently issued an
interesting bulletin entitled “Wired for
Sound.” It describes in an interesting and
simple manner the art of piping programs
to the stations throughout the nation.

MECK APPOINTMENT

The appointment of Mr. Wm. W. Mont-
gomery as sales manager of the Audio-
graph Sound Systems Division has been an-
nounced by John Meck Industries, 1313 W.
Randolph St., Chicago. Mr. Montgomery
has been associated with the sound field for
a number of years.

1941
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CLAROSTAT DATA SHEETS

New and revised engineering data sheets
have been issued by Clarostat Mig. Co.,,
Inc,, 285-7 N. 6th St., Brooklyn, N. Y.
They are available to those engaged in
actual engineering, designing and produc-
tion of radio, electronic and electrical as-
semblies. They provide information on the
different types of Clarostat resistors, con-
trols and resistance devices. They are
gathered together in a loose-leaf binder,
new sheets being sent to those who already
have the binder so that the data are kept up
to date.

AUDIO DEVELOPMENT APPOINTS NEELY

The Audio Development Co., of Minne-
apolis, recently appointed Norman B. Neely
Enterprises’ exclusive agents for several
western states. The Neely organization
maintains offices at 5334 Hollywood Blvd.,
Hollywood, Calif., and 420 Market St., San
Francisco, Audio Development manufac-
tures audio transformers and other allied
items.

CROWE BULLETIN

Crowe Name Plate & Mig. Co.,, 3701
Ravenswood Ave., Chicago, have issued
Bulletin 237 covering remote controls and
kits for automobile radios. The various
kits and controls illustrated may be used in
connection with most auto radio sets. The
No. 700 controls are interchangeable on all
cars and with the proper panel kits as de-
scribed in the bulletin when the set is to be
moved from one car to another. Special
consideration is given to proper installa-
tion with Arvin, Delco, and Philco auto
radios.

GENERAL RADIO EXPERIMENTER

The April, 1941, issue of the General
Radio Experimenter contains some very in-
teresting data on “New Terminals for Use
With Coaxial Transmission Lines.” A new
audio-frequency microvolter is described jn
the same issue. Copies of this publication
may be obtained from the General Radio
Co., 30 State St., Cambridge, Mass.

NEELY APPOINTMENTS

Frank B. Koessler is the newest member
of the sales staff of Norman B. Neely
Enterprises. Mr. Koessler formerly oper-
ated his own radio sales and service busi-
ness, and shortly before joining the Neely
organization he was employed by Listen-
walter and Gough, Southern California
Philco distributor,

HOWARD LITERATURE

Howard announces two new folders. Na.
105 lists replacement chassis, including fre-
quency-modulation and home recorders,
while No. 106 gives data on paper base re-
cording discs and needles, These hulletins
are available without charge. Write to
Howard Radio Co., 1735 Belmont Ave,
Chicago.
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WESTINGHOUSE BULLETIN

Improved a-c and d-¢c ammeters and volt-
meters for general use are described in a
new 12-page bulletin announced by West-
inghouse. The ammeters are available in
ranges from 5 to 125 amperes, and the volt-
meters are made in ranges from 90-140 to
450-700 volts. Switchboard, portable, wall,
and socket types are described, special at-
tention being given to application. Opera-

tion and construction details are explained. |

List prices are quoted for all meter rat-
ings and styles. Physical dimensions are
given on outline sketches which show
mounting details. Typical 1 and 6-day
charts are illustrated. A copy of Catalog
Section 43-414 may be secured from de-
partment 7-N-20, Westinghouse Electric

and Manufacturing Company, East Pitts- |

burgh, Pa.

DUMONT INCREASES PRICES

The Allen B. DuMont Labs, Inc, of
Passaic,, N. J., have announced that the
prices of their instruments and teletrons
will be changed May 15. According to
the announcement the increase in prices
is due to increased material and labor
costs. The new price lists are now avail-
able.

TURNER APPOINTMENTS

With the opening of the export market to
Turner push-pull vibrators, two new depart-
ments have been created by The Turner Co.,
Cedar Rapids, Towa. Mr. W. D. Lyon be-
comes head of the advertising department
and Miss Garnet L. Ramsey is named man-
ager of the Vibrator Export department.
Mr. Lyon will have charge of the advertis-
ing of microphones and vibrators, while
Miss Ramsey takes charge of exporting
vibrators only. The exporting of micro-
phones remains under the direction of Ad
Auriema, New York.

CROWE BULLET'N

The Crowe Name Plate Mfg. Co., 3701
Ravenswood Ave., Chicago, have issued a
bulletin No. 242 covering items for job-
bers and manuifacturers in radio compo-
nents, including precision tuning devices,
plates of all sorts for transmitters, radio
receivers, phonographs, ectc., in different
metals and finishes. Knobs in bakelite and
tenite for instruments, transmitter panels
and other special uses in various styles and
colors are also included.

HOWARD SALES

Joseph M. Muniz, general sales manager
of the Howard Radio Company, announces
that Howard C. Briggs, one of the firm’s
vice-presidents, will take over the sale of
communication receivers, replacement
chassis, household receivers and recording
discs in the central states: namely, Illinois,
Indiana, Kentucky, Michigan, Ohio, Wis-
consin and the City of St. Louis, Mo. Mr.
Briggs will be assisted in the sale of re-
cording discs and replacement chassis by
Russ Diethert, one of the well known sales
representatives, in Indiana, Michigan, part
of Wisconsin and the City of Chicago.

THIOKOL PLANT

To take care of an increasing need for
oil-proof Thioko!l synthetic rubber, Thiokol
Corp. and The Dow Chemical Co. have
opened for production a new plant in Mid-
land. Michigan. The new plant is under-
stood to have a capacity of more than 150,-
000 pounds per month, which together with
other Thiokol plants now operating and
planned will turn out 6,000,000 pounds of
synthetic rubber annually.

Wherever Performance

Is Of Prime Imporfance

DAVEN ATTENUATORS

most complete line of pre-
mLadder,”" "T" type. "'Bal-
tworks—both variable and
ly in control posifions of
and as laboratory

The DAVEN catalog lists the
cision attenuators in the world:
anced H" and Potentiometer ne
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fixed ’rypes—-employed extens
high quality program distribution systems
standards of aHenuation.

sed nature of high fidelity audio
are encountered

have such a

Due to the speciali
equipment, a large num
where stock units may no
problem, write to our engin

Special heavy duty type switches, bo’rh.l fs\r prz?‘ri:

witching and ‘ndustrial applications are avana e :p -
;ues’f These switches employ the same type of high quality

ied i tors.
materials and workmanship as supplied in Daven attenuator

DAVOHM resistors are preci
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ber of requirements
+ be suitable. If you
eering department.

S sion type. wire-bound
uper
units of from 1% o
quality and rugged dependability in

O D tapuise | laboratory equipment, specify

your speech input or specia

DAVEN components.

York City — Cables: “ARLAB"

Export Dept.: 100 Varick St. New

HE DAVEN COMPANY
158 SUMMIT STREET + NEWARK, N‘EW JERSEY__'}
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NEW PRODUCTS

TUBE SHIELDS

Goat Metal Stampings, Inc., announce
their new 1330 series tube shields for GT/G,
GT and loktal tubes. Made of one picce,
the new Goat form-fit tube shield is solid
drawn with ribbed design. The shields
are quickly and easily attached and are
automatically grounded to the metal base
of the tube. The four available types are
described in a bulletin available from Goat
Metal Stampings, Inc, 314 Dean St,
Brooklvn, N. Y.

INDUSTRIAL PAGING SYSTEM

Allied Radio has recently placed on the
market a new industrial pagmg system de-
signed especially for use in factories, ho-
tels, offices, warchouses, transpor tation

; S,

terminals, etc., for making announcements
of general interest, paging individuals,
calling parked cars and many similar ser-
vices. Operation is from 110 volts, 60 cy-
cles a-c, and the amplifier, which delivers
30 watts of usable power, will handle four
or more 8 pm dynamic speakers with suif-
fictent volume for simultaneous coverage
of large areas or divergent locations. Al-
hed Radio Corp., 833 West Jackson Blvd,
Chicago.

RADIO COMPASS AND RECEIVER

The Hallicrafters Model S-30 radio com-
pass provides for the small boat not only
means of taking bearings but also facili-

ties for the reception of broadcast enter-
tainnent and marine information. For di-
rection finding it utilizes any steady radio
sngnal within its 3-band tuning range
(220-540 ke, 535-1340 ke, 1200-3000 ke).

Null indications are provided visually by
a tuning eye and aurally by headphones.
Comiplete information may be secured from
Hallicrafters, Inc., 2611 Indiana Ave,
Chicago.

PORTABLE RECORDER

A portable disc recording equipment for
cuttmo hlgh -quality instantancous record-
ings both m the radio studio and on remote
locations, has been announced by the En-
gineering Products Section of the RCA
Manufacturing Company, Camden, N. J.
Although said to be a quality instrument
in all respects, the device 1s compact enough
to be enclosed in two handy carrying cases
when ready for moving. It is designated as
Type OR-1. This portable unit is a com-
plete recording channel, with the exception
of a microphone. It consists of a turntable,
a record cutting attachment, and an ampli-
ter and loudspeaker unit. The turntable
and the amplifier-speaker unit may be used

together as a high-quality record player.

The turntable unit cosists of a 16-inch
aluminum turntable, rim-driven by a high
quality synchronous motor. A unique fea-
ture is the use of two rubber-tired driver

*Reg. U.S.
Pat. Off.

UI.TRA HIGH FREQUENCY

FERRIS INSTRUMENT CORPORATION New dersey

MICROVOLTER

Frequency range 5 to 175 mega-
cycles

Low Resistance Attenuator

Terminated Transmission Line
Output .2 to 100,000 microvolts
Panel Jack for 2 volts output
400-1000 cycles and External
Modulation

Write for catalog C-3, giving details
of instruments of our manufacture
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wheels (instead ot the usual one) between
the motor shaft and the turntable rim to
prevent slippage. The off-on switch dis-
connects the power and, at the same time,
releases both driver w heels to prevent
“flats” from developing in the rubber. The
turntable operates at 78 and 335 r-p-m,
the speed change being made by turning a
single knob. The unit is equipped with an
RCA high-fidelity combination pickup and
tone arm with permanent (hamond point
stylus. The frequency response is uniform

between 30 and 10,000 cycles.

RESISTORS

Ohmite wire-wound vitreous-enameled
resistors are available in “live” bracket and
“dead” bracket types for special applica-
tions. The “live” bracket type resistors
have flexible leads connected to tin-plated
brass brackets. They are designed for
mounting and making electrical connection

by Dbolting the slotted brackets to panel
terminals. Ohmite “dead” bracket type re-
sistors are mounted by bolting to the
brackets. Electrical connections are made
scparately to the lugs. The brackets for
one, two or three resistors are mounted to
the resistors by means of through-bolts.

Joth types of resistors are used for sig-
nal circuits, storage battery charging,
switchboards, and other applications. They
arc available in a wide range of core sizes
with diameters from 9/16” to 212"”. Ohmite
Mfg. Co., Dept. 10, 4835 Flournoy St.,
Chicago.

REFLEX PROJECTOR

The new Atlas “Inter-mediate” 4;-foot
“morning Glory” reflexed projector, Model
DR-54, has a bell opening of 25 inches.
Effective air column is said to be 54
inches ; dynamic reflex design reduces the
overall length of the double re-entrant
trumpet to 23 inches. This new projec-
tor 1s for general p-a applications and

sound truck use. Atlas Sound Corp., 1449
39th St., Brooklyn, N. Y.
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BLILEY EL COMPA

UNION STATION BUILDING ERIE, PA.

“ C/Vt;w }gné&' ?olfular

HOTEL

LINCOLN

447470 45™ STS.AT 8™ AVE.

OUR CHOICEST ROOMS From

1400 ROOMS each with

Bath, Servidor, and Radio.

* Four fine restaurants
awarded Grand Prix 1940
mCulincry Art Exhibition.

MARIA KRAMER

PRESIDENT

John L. Horgan

- Gen. Mgr.
<? HOTEL EDISON —
SAME OWNERSHIP A28 L

IN THE CENTER OF MID-TOWN NEW YORK

Covers substantially everything in the
radio spectrum. You can use one, two
or all three units simultaneously through
the separate antenna switch. Monitoring
speaker connects to any one; in addition
separate speakers can be connected as you
wish. Headphone monitoring jack ties into
output of any one of the three receivers.

The only receiving unit made which tunes
continuously from 1.82 to 2730 meters (165
to 110 ke). A few of its services are: time
signals, coastal and ship telegraph and tele-
phone, aircraft beacons, standard broad-
cast, relay broadcast, aviation, amateur,
international shert wave bands, police, gov-
ernment, press and educational channels.
FM broadcast and relay bands with high
fidelity audio for best FM reception. Is
201" wide, 30" high, 18" deep. Sells com-
plete for $450.00.

the h a“i:ra‘rfers co.

CHICAGO, U. S. A. .
USED BY 33 GOV@&NMENTS SOLD IN 89 COUNTRIES
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NEW DRAKE CATALOG

Send for it Now!

The most complete,

accurate, easy-to-read

descriptions of Dial

and Jewel Assemblies

ever printed. A full L [7
line . . Bayonet, r

Screw. Candelabra
types . . complete

Assemblies, and parts, e\
with dimensions, e e
prices, lamps re- e %

Quired, jewel colors
and types, special T
finishes, packing,
special sizes, and a
wealth of other valu-
able information. 8%
x 11" gize, printed
in color and punched
for Kalamazoo and
standard ring binders.

PILOT LIGHT
ASSEMBLIES

Manufacturers of radios, airplanes, and electrical de-

vices, enginecers, jobbers, service men, will welcome this
new, easler way to find and specify their needs. Your

copy will be mailed promptly, without obligation.

DRAKE MANUFACTURING CO.

1713 W. HUBBARD ST. « CHICAGO, U.S. A.

ANNOUNCEMENT |

Radiotone—''America's
Finest Recorder'—presents
a new and complete line of

professional recorders for
1941.

Write for Catalogue to

RADIOTONE, INCORPORATED
7356 Melrose Avenue
Hollywood, Calif.

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscriptior
Department of COMMUNICATIONY
ot 19 E. Forty-seventh St., New Yori
City, giving the old as well as the new
address, and do this at least four week:
in advance. The Post Office Departmen-
does not forward magazines unless yo.
pay additiona: postage, and we canno
duplicate copies mailed to the ole
address. We ask your cooperation

RESISTOR DECADE BOX

Introduced several months ago, the Clar-
ostat power resistor decade box provides
a power resistor of anywhere from 1 ohm
to 999,000 ohms, for actual use in a given
circuit. It provides a resistor handling up
to 225 watts per decade. Adjustment of
the rotary decade switches provides any
resistance value within the above range.
Complete information may be secured from
Clarostat Mfg. Co., Inc., 285-7 N. 6th St.,
Brooklyn, N. Y.

PLUGS AND CORDS

In the accompanying illustrations are
shown the new plugs and cords made avail-
able by Audio Development Co., 123 Bry-
ant Ave. No., Minneapolis, Minn. The

plugs are made for patch cord use and are
interchangeable with cords now in common
use by broadcast stations. They are said to
be designed for ease in cord replacement.

The conductors in the cords are composed
of very fine gauge strands of tinned cop-
per wire well insulated and shielded. Lit-
crature available on request.

MOBILE AMPLIFIER

Weighing only 20 1bs., a new Thordar-
son 12-watt amplifier, which operates from
a 6-volt storage battery, is suitable for
many p-a applications. It measures only
132" by 71" by 7Y4". Several output

impedances are available by adjusting a
rotary selector switch. Complete technical
information on this unit may be secured
by writing to Thordarson Electric Mig.
Co., 500 W. Huron St., Chicago.
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You and your associates

' can obtain a year's subscrip-
tion to COMMUNICATIONS

(12 issues) for only $1.00 each

by using the Group Subscrip-
tion Plan.

A regular yearly subscription to COM-
MUNICATIONS costs $2.00 — bui
when four or more men sign up at one
time, each one is entitled to the half-
price rate. (Foreign subscribers on the
"G-S-P" only pay $2.00 each).

COMMUNICATIONS
19 E. 47th St, N. Y. C.

|
)
)
Please enter annual subscriptions (12 I
issues) for each of the undersigned for '
which payment is enclosed at the rate |
of $1.00 each. (This rate applies only
on 4 or more subscriptions when oc- I
cupations are given.) Foreign Sub- '
scriptions are $2.00 each. l
|
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IMPEDANCE MATCHING BRIDGE

The Radex Corp,, 1733 Milwaukee Ave,,
Chicago, have piaced on the market a test
ing unit known as an impedence matching
bridge. It is intended for use by coil and
receiver manufacturers. It can also be
used for testing condensers and resistors.
The bridge setup as supplied consists of an
oscillator, an amplifier, a cathode-ray in
dicator and the bridge proper. Further in-
formation may be secured from the manu-
facturer.

ANTENNAS

(Continued from page 13)

a phase rotation opposit
vision antenna. Since, however, the two
radiator systems must operate at differ-
ent carrier frequencies and since each
radiator system will provide exact
phase quadrature only at the respective
frequencies for which their phasing cir-
cuits have been dimensioned, it is evi-
dent that uncoupling having a high de-
gree of perfection becomes unattainable
by the use of this method.

The variations in signal strength in
different horizontal directions which
obtain at any frequency at which the
phasing circuits do not operate in exact
phase quadrature are very small even
for bands much wider than required
for 441-line pictures and of no conse-
quences except in respect to uncoupling.
The tolerable amount of coupling be-
tween the vision and the sound trans-
mitters seems, however, somewhat
elusive to estimate. IZxperience has
shown that the sensitivity to coupling
varies with conditions. The only re-
liable insurance against trouble is there-
fore to provide uncoupling of highest
possible order.

The combination of a sound antenna
of the loop type and a vision antenna
of the radial type, provides a natural
uncoupling balance which is independ-
ent of frequency. The current paths in
one type are circular while radial in the
other type. Since the loop and the
radial systems are both horizontally lo-
cated in respect to a common, central,
vertical axis, the induction set up in
the loop from any direction of the
diametric field produced by the vision
antenna will be symmetric and balance
peripherally. Since circulating energy
in the loop produces no diametric ficld
component, the theorectical uncoupling
is perfect.

The approximate equivalent of a con-
tinuous loop can be simply provided by
locating a number of dipoles on a circle.
In order to simulate the loop condition,
diametrically opposite dipoles will then
have to he so connected to a common
feed line that they carry equal currents
in opposite directions, Fig., 32. The in-
duction from the vision antenna will
produce currents of the same direction

to that of the |
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RELAY
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contacts carry 10 amperes 110 V. a.c.

Particularly adapted for machine con:
trol, motor and lamp loads, photo
electric and similar applications,

C.P.CLARE 5 CO,
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15 EAST 28TH STREET.. NEW YORK CITY
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RELAY
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in opposite dipoles. The equivalent to
the peripheral cancellation in a continu-
ous loop is then obtained intrinsically
in connecting the loop components to a
common feeder.

The sound antenna was made up of
four folded dipoles bent into circular
segments, Fig. 29 and Fig. 32. The
smaller type folded dipole, previously
discussed, was used. This type has a
spread only of approximately a quarter
wave between the folding points. A
loop made up of such dipoles needs
therefore to be only half the diameter
of a loop made up of ordinary dipoles.
The smaller diameter further reduces
the possibility of undesirable mutual
effects between the sound and the vision
antennas and also reduces the mechani-
cal problems. Due to the particular
voltage distribution, the capacity be-
tween the parallel, adjacent branches in
this radiator provides a path for circu-
lating currents which tend to make the
radiator have a low power factor. This
is generally not a desirable character-

- istic. The resulting increase in fre-

quency selectivity does, however, in this
particular case became a virtue, since
it still further decreases the possibility
of energy transfer from the vision an-
tenna into the sound transmitter. Since
the percentage band width required
for a sound antenna at 50 mc is insignifi-
cant, no band width problem will exist
except in case it should be necessary to
move the sound carrier. In such a case
only antennas of the widest possible
band width would be of any practical
tmportance. A loop combination of
composite radiators would, however,
become very costly.

The input impedance of a single
small type folded dipole would norm-
ally be very high. However, when com-
combining a number of such dipoles
into a loop, mutual effects between ad-
jecent folding points of adjacent
dipoles tend to lower the individual in-
put impedance of the dipoles. By con-
necting four of these dipoles in parallel
across a common feed line, as shown in
Fig. 32, it was possible to obtain a com-
bined impedance of 35 ohms. It was
therefore possible, without any imped-
ance transformation, to use a main
feeder of the same size and proportions
as the main feeders for the vision an-
tenna. This, of course. had practical
and economical advantages. The four
dipoles were connected by balanced
opened feeder pairs of 220 ohms char-
acteristic impedance, through a bhalance
converter to the 55-ohm line, as shown
in Fig. 32

l.ess than one part in a million of
the energy in one antenna was trans-
ferred to the other. The vertical di-
rectivity of the sound loop is very
nearly equal to that of a vertical dipole.

This is fortunate since the sound ring
can not be located so as to derive much
of any benefit from the conductive roof
surface. The sound loop and the vision
turnstile thus both provide about equal
vertical directivity. Their radiation
characteristics in the horizonal plane
are practically uniform in all directions.

(c¢) Full Scale Autenna

Except for variations in unimportant
details, the relative proportions estab-
lished during the development work
with 100-150 mc models of vision and
sound antennas, were then reproduced
for the 40-50 mc region, Fig. 33.

The radiator components of the vision
antenna models, having curved surfaces,
were made of wood covered with thin
copper strips which were soldered to-
gether to form the equivalent of a con-
tinuous metallic envelope. The central
supporting column in the model shown
in Fig. 29 consisted of a copper pipe.

No wood was used in the full-scale
antenna. The vision antenna radiator
envelopes consist of sheet copper formed
into the desired shapes by process of
spinning. They are internally braced
by suitable metallic structures, Fig. 34
and Fig, 35.

The sound antenna is made of steel
tubing, Fig. 36. The central supporting
arm of each dipole has a diameter of 5
inches and can be slid into the support-
ing head at the top of the supporting
tower. The diameters of the main and
the feed members of each dipole are 4
and 3 respectively. The short cylindri-
cal sections at the folding points have a
diameter of 5 inches and have remov-
able end covers. All pipe sections are
welded together.

The common, central supporting col-
umn for the vision and the sound an-
tenna consists of a square lattice tower,
Fig. 37, covered by cylindrical segments
of copper sheeting. This facilitates in-
spection of the phase quadrature
branches for the vision antenna, Fig.
38, the line balance converter for the
sound antenna, Fig. 34, auxiliary wir-
ing, etc., which are all located within
the supporting tower.

The exposed surfaces of all antenna
members are chromium plated. For
some of the parts the chromium plating
was not a complete success. In such
cases the surfaces are protected by
aluminum paint. The surfacing seems
to have no effect upon the electrical
characteristics. This is, of course,
natural since the radiation resistance is
overwhelmingly the greater part of the
total antenna resistance.

All radiator members of both vision
and sound antennas are internally
equipped with Calrod heaters for the
purpose of ice removal, Fig. 34, Fig. 35
and Fig. 36. The connection for the ice
removal heaters in the ellipsoids pass
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through the supporting bracket, Fig. 39,
which is made of thick walled Shelby
steel tubing. The average power re-
quired for the removal of ice from each
ellipsoid, collar and sound antenna
dipole is 1.5 kw. The Calrod groups of
each radiator component are connected,
by individual wiring, to a distributing
panel in the dome under the antenna.

The sound antenna, the ellipsoids and
the collars thus form three groups, each
requiring a normal heating power of 6
kw. They are therefore connected in
three phase and supplied with power
from the control unit shown in Fig. 40.
The transformers of this power control
unit are equipped with voltage taps so
that the power may be regulated to suit
conditions. Ice conditions encountered
are shown in Fig. 41. Thermostats
have been installed on top of the dome
so that the ice removal power may be
applied automatically when the air tem-
perature approaches sleeting tempera-
ture,.

All antenna members are effectively
grounded against lightning, Fig. 33 and
Fig. 39. The picture of the lightning
conditions at the Empire State Build-
ing shown in Fig. 42 illustrates the
necessity of this design feature. The
fact that the system forms a metallic
unit is also a valuable mechanical fea-
ture. Only the feeders of the system re-
quire insulation.

With few exceptions, clear, fused
quartz is used as insulation throughout
the transmission line system. The
transmission line lead-ins, of the sound
antenna, at the top of the supporting
tower, Fig. 33, consist of high grade
porcelain. The same type of lead-in in-
sulators are used to seal off the long
55-chm main feeders at their end termi-
nations. These 55-ohm lines are made
to withstand a power transfer, under
matched line conditions, of 300-kw at
atmospheric pressure. Provisions are
made so that the pressure in these lines
can be raised. In this way greater in-
sulation may be obtained if found neces-
sary.

The lead-ins in the throats of the
vision antenna consist of 34-inch thick
double windows of clear, fused quartz.
These windows are protected against
water by staggered mica guard rings
located further out in the throat and on
the center conductor.

Great care was exercised in propor-
tioning all parts to conform with the
best shapes determined in the experi-
mental work with the models. Great
care was also exercised in making all
similar parts as identical as possitle,
Symmetry was strictly adhered to.

The results of these efforts were most
gratifying. It was found that the vision
antenna in reality had wvery consider-

“ably better band characteristics than re-
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vealed by the models. The frequency
response characteristic taken with this
antenna, Fig. 43, indicates a band width
of 60 perecent. The useful band is
therefore fully an octave wide. At a
mean frequency of 45 mc this antenna
can accommodate six channels for 441-
line picture transmission.

A protecting rail, Fig. 33, is abso-
lutely vital at the location of this an-
tenna. This rail is the cause of the
slight bump in the frequency response
curve shown in Fig. 43. This rise in
reflection, while tolerable in itself, is of
no consequence at all under the par-
ticular operating conditions at the Em-
pire State Building since it falls con-
siderably outside the channel assigned
to this station.

The power transfer from one antenna
to the other remained less than one part
in a million as already determined dur-
ing the model tests.

The vertical conductor at the top of
the supporting tower, Fig. 33, is a pick-
up rod for the recording of lightning
strokes in connection with research on
the characteristics of lightning carried
out in this locality by the General Elec-
tric Company. Wind recording instru-
ments are also mounted at the top of
the tower.

CONCLUDING REMARKS

One of the most serious obstacles to
the progress of high-definition televis-
ion has therefore been amply removed.
It is, however, only just to acknowledge
that no one but a large corporation with
the finest traditions of scientific ad-
venture, would or could contribute to
progress and knowledge by backing
such long and costly developments as
those outlined in these articles.

o o o
F-M
(Continued from page 8]

tenna elements is obtained by a suitable
phasing section of transmission line lo-
cated on the mast below the radiating
bays. An impedance-matching section
is used to provide the correct termina-
tion for the 150-ohm balanced transmis-
sion line from the transmitter.

It has been customary in antennas of
this type to space the turnstile bays 180
degrees, vertically, but we have found
that by using a vertical spacing of 270
degrees, three bays can be made to give
a field in the horizontal plane slightly
greater than would be obtained from
four bays vertically spaced 180 degrees.
The theoretical gain of our antenna is
approximately 0.4 db greater than that
of a four-bay, 180-degree turnstile. The
theoretical field gain for FCC calcula-
tions is about 1.6 or 4.2 db power gain.
It is believed that this antenna provides
the highest field gain obtainable con-
sistent with simplicity and good me-

TOR COMPLETE DETAILS AND QUOTATIONS

VERTICAL
RADIATOR

Wincharger antennas lead the field
with outstanding performance and
low cost. Uniform cross section...
designed for 100 mile wind veloc-
ity. Used and endorsed by broad-
cast stations throughout the Unit- g M 4
ed States for single radiators and ATt
directional arrays.Wincharger now 2 s
offers complete erection service. Lo

Write for quotations on lighting
equipment and complete tower
erection costs.

APPROXIMATE COSTS

{Torwers Only, Less Lighting Equipment,

Erection, Eic.
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240 FT. TOWER *1720.00
300 FT. TOWER $2160.00
400 FT. TOWER *4175.00
WINCHARGER CORPORATION
Sloux CITY IOWA
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NEW GUYED

chanical design. Qur ultimate antenna
height will be the maximum allowed by
the Civil Aeronautics Authority at our
particular location.

R-F Transmission Line

The line from the transmitter to the
antenna may be either open wire or
concentric. Most users prefer concentric
lines because of neater appearance and
better protection from adverse weather
conditions.

Transmission line power losses are
due to the conductors and the dielec-
trics. It is usually necessary to install
larger concentric lines than a calcula-
tion of the losses indicate as necessary.
This is due to mechanical factors as
well as poor radiation of heat from the
inner conductors. Due to confined air
space around the inner conductor and
the presence of insulators, there is lit-
tle conduction of heat; consequently, the
temperature rises quite high with a
small amount of inner-conductor loss.
The following transmission line sizes
are suggested. These sizes are based
on tests made at the General Electric
proving ground;

Transmitter Minimum Size of

Output Concentric R, F. Line

250 watts to 1kw 1—7” single-conductor. 75 ohms.
2—%’’ single-conductor. 150 ohms.

1—7%’" twin-conductor. 150 ohms.
1 kw to 3kw 2—7%" single-conductor. 150 ohms.
1—7%"” twin-conductor, 150 ohms.

3kw to 10 kw 2—7%" single-conductor. 150 ohms.
10 kw to 50 kw 2—2%4"’single-conductor. 150 ohms.

\When installing lengths of these lines
greater than 100 feet, thermal expan-
sion joimts should be provided to take
care of movement of the line due to
expansion and contraction.

In calculating the power delivered
to the antenna, consideration must be
given to the transmission line losses.
For example, we have found that a 78"
single-conductor concentric line has ap-
proximately 2.8-db loss per 1000 feot
while a 7" dual conductor concentric
line has approximately 3.0-db loss per
1000 feet at 45 mc, when correctly ter-
minated. If the line is incorrectly termi-
nated, local “hot spots” occur due to
standing waves, and the loss will be
greater.

Once the antenna height and gain
were determined for our f-m broadcast
station, we next determined the antenna
input power required to cover the New
York State Capital District trade area.
This was done by calculating the field
strength in accordance with the meth-
ods prescribed by the FCC.

F-M Transmitter Circuit Design Problems
The major circuit design problems
for an f-m transmitter relate to modu-
lation, carrier-frequency stability, and
reliability. All of these problems with
the exception of frequency stability can
be solved much more easily for f-m
than for amplitude-modulated transmit-
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= 1"

ters. Now let us consider these design
problems and how we have solved them
in our line of f-m transmitters, such as
the one at our “proving ground.”

Modulation

The transmitter is directly frequency
modulated by means of two tubes (Fig.
4). One tube operates in a conventional
oscillator circuit, across which are con-
nected the plate and cathode of a re-
actance-tube frequency modulator. The
modulator functions as a capacitance
connected across the frequency-deter-
mining circuits of the oscillator and this
capacitance varies in accordance with
the voltage impressed on the grid of the
modulator.

The frequency modulator is operated
by a single audio stage through a pre-
emphasis filter. The resulting over-all
audio response (Fig. 5) departs less
than =1 db from the standard 100-
microsecond pre-emphasized response
from 30 to 16,000 cycles. It should be
noted that the response decreases quite
rapidly below 20 cycles and above 25, -
000 cycles, conditions which we con-
sider very desirable. At low audio fre-
quencies, the decrease in response is
necessary to permit very rapid correc-
tion of the mean carrier frequency. At
very high audio frequencies, or at super-
audible {requencies such as occur dur-
ing high-amplitnde transients, adjacent-
channel interference might result if the
response characteristic were permitted
to increase indefinitely with frequency.

The carrier swing is linear with
modulation within 0.25 db up to =+ 150-
ke swing, or twice the normal maxi
mum swing.

Audio-frequency distortion measure-
ments taken at various kilocycle swings
are shown in Fig. 6.

Cross modulation products were
measured and found to be very small.
With combinations of 400 and 700 cy-
cles or 4000 and 7000 cycles, the r-m-s
distortion due to cross modulation is
less than 19 at 1009 modulation.

Correct  audio-frequency  response,
modulation linearity and low distortion
are obtained by careful design of all cir-
cuits contributing to these character-
istics.

The f-m noise level of the G-E trans-
mitter is low enough to permit full
dynamic program range. Low f-m
noise is obtained by separating the a-c
or d-c wiring in the transmitter cabinet,
employing a regulated plate supply for
the modulator, oscillator and audio
stages, and by careful attention to
proper r-f shielding and bonding. With
these precautions, an f-m noise level
in the order of 62 db below = 75-kc
swing is consistently possible. In our
transmitter this value is made better
than minus 70 db by using a small
amount of stabilized feedback.

Low amplitude-modulation noise is
obtained by using the same precautions
employed in a-m transmitters. An a-m
noise level of 60 db below 100 per cent
amplitude modulation is consistently
possible.

Carrier I'requency Stability

The frequency-stabilizing circuit is
extremely simple; only four tubes are
used. Aside from the crystal oscillator
and its tripler stage, only two tubes are
used for the entire frequency stabilizing

circuit (Fig. 4). The output frequency
of the transmitter (F,) minus the di-
rectly crystal-controlled frequency (F;)
gives the 3-mc intermediate frequency
(Fs). The frequency-stabilizing circuit
develops a corrective voltage for the
frequency-modulator tube when there is
any change in the mean carrier fre-
quency. If an exact 3-mc “beat” is fed
into the discriminator, no corrective
voltage is furnished to the modulator.
Furthermore, since control is all elec-
tronic, the correction is quick acting,
there is no overshooting of frequency,
and there are no moving parts.

No temperature-controlled compart-
ments are used except that provided
within the crystal thermocell itself.
Only one crystal is used for stabiliza-
tion, but provision is made for switch-
Ing to a spare crystal during operation.
The thermocell will reach a stable tem-
perature in approximately 15 minutes.

The voltage-regulated plate supply to
the transmitter maintains a constant
voltage which affords high fidelity and
frequency stability despite line voltage
fluctuation. Fig. 7 indicates the carrier
frequency shift versus line voltage
variations of 85% to 115% of normal
for a typical G-E f-m transmitter, Only
about 600 cycles total change occurred
due to this line voltage variation. How-
ever, if the filament voltage is kept con-
stant, a much smaller change is made
in the carrier center frequency.

Fig. 8 shows the carrier-frequency
stability of a typical transmitter oper-
ated over a temperature cycle of freez-
ing (32°F.) to tropical heat (122°
F.). The total frequency change was
found to be about 300 cycles. The trans-
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College laboratory units. Vacuum

Write for Information.

EISLER, Pres.
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mitters provide an over-all stability of
better than == 1000 cycles over a nor-
mal room temperature range and nor-
mal line-voltage variations. The FCC
requires =+ 2000-cycle stability.

Reliability

Simiplified circuit design in the G-E
250-watt basic transmitter means con-
tinuity of service because there are:

(1) Only 25 tubes in the entire
transmitter (9 r-f tubes; 2 for the mod-
ulation indicator; oune audio stage; 9
power supply tubes; and 4 tubes in the
frequency stabilizing circuit).

(2) No moving parts.

(3) No trick, hard-to-adjust circuits.

(4) No complicated multi-tube net-
works.

(5) No temperature-controlled com-
partments other than crystal thermocell.

(6) Only one crystal, with provision

for switching to a spare during opera- |

tion.

(7) Every tube in the transmitter
can be reached by openmg the front and
rear main doors. Thus tube failures can
be located veryv quickly. All circuit ele-
ments can be reached without disassem-
bly of transmitter parts or removal of
wiring.

(8) All parts are conservatively de-
signed and applied. Every part and tube
1s operated well within its rating for
long life and dependability.

All units of higher-power transmit-
ters are provided wvith
reclosing overload protection. Momen-
tary overloads mean an almost imper-
ceptible interrupticn of service to the
listener, because of the automatic re-
closer circuit which restores power to
the transmitter almost instantly. “Cut-
back” switches are provided so that the
operator may nstantly transfer the an-
tenna-feed circuit from the output of
the 50-kw or the 10-kw amplifiers to
their driver stages in case servicing in
the high-power units is necessary dur-
ing station operation. This feature per-
mits maximum continuity of operation.

General-Electric FM Transmitters

Fig. 9 shows the 250-watt transmitter
which provides all of the desirable char-
acteristics just mentioned. This unit
may be used as an exciter to drive a
I-kw amplifier or a 3-kw amplifier as
shown in Fig. 10. Ii higher power is
desired, General Electric has a 10-kw
transmitter and a 50-kw transmitter
(see Fig. 11).

The vacuum tubes (Fig. 12) used in
these new high-power units were
specially designed for f-m and tele-
vision service. The 3-kw amplifier uses
the GL-8002-R, the 10-kw amplifier
uses the GL-889-R, the 50-kw amplifier
employs the GL-880 tubes. All tubes
used in the G-E transmitters are air
cooled except type GIL.-880.

automatic- |

;‘\
A
.\\

Johnson Inductors and Condensers are not stock items but are
designed for your particular application. Standard with Broad
cast stations for years they have assumed even greater impor-
tance in connection with phasing equipment and antenna
coupling units.

Write us your problems today-—Johnson Engineers know the
answers.

A\ Catalog 301 E Free

E. F. JOHNSON CO

WASECA, MINNESOTA

EXPORT: 26 WARNEN NT. NEW VORN, N. V.
“MANUFACTURERS OF RADIO TRANSMITTING EQUIPMENT”

2, wide by 13/32"° high.
2 to 21 terminals. L
5.40 by 3/16’" screws. 1" wide by V3’" high.
2 to 20 terminals.
6-32 by Vg’’ serows.

142

1-5/16" wide by %’ high.
2 to 17 terminals.

8-32 by B3/16°" scrows.
Barrier strip not only makes long leakage path but prevents direct shorts from frayed
wires at terminals. Molded bakelite insulation. Ample space on sides for engraving
numbers or designations in white. Three sizes as shown. A handy terminal with many
applications. Write for prices.

HOWARD B. JONES

2300 WABANSIA AVENUE
CHICAGO, 1ILL.

Mangrid”

GRID WIRE

WILBUR B.DRIVER CO.

NEWARK, NEW JERSEY
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WAXES
COMPOUNDS

INSULATION and WATERPROOFING

of ELECTRICAL and RADIO
COMPONENTS

@ such as transformers, coils,
power packs, pot heads, sockets,
wiring devices, wet and dry bat-
teries, etc. Also WAX SATU-
RATORS for braided wire and
tape and WAXES for radio
parts. The facilities of our
laboratories are at your disposal T
to help solve your problems.

éﬁfl MILLS, Inc.
120-26th ST., BROOKLYN, N. Y

—MICO—
"ENGRAVER

{

For lettering panels of steel, aluminum,
brass, or bakelite, or for marking fin-
ished apparatus.

A sturdy machine for routine produc-
tion as well as occasional engraving.

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

Excellent engraving can be produced
by an inexperienced operator.

Prompt delivery. Catalogue on request.
Priced from $115 with Type

Mico Instrument Co.
18 ARROW STREET
CAMBRIDGE, MASS.
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Opportunity

knocks for all manufac-
turers to get maximum
returns by advertising in

the June R.A.M. Conven-

tion issue of

COMMUNICATIONS

Extra copies distributed to
engineers on hand in
Chicago, June 10-13.

Make space reservation now!

FORMS CLOSE MAY 29th

Radio Engineers

who are

RADIO AMATEURS

buy a fresh copy today of the

RADIO AMATEUR
CALL BOOK

The CALLBOOK is the only
publication that lists all licensed
radio amateurs in the United
States and foreign countries.

Complete ., . Accurate . . . Up-to-Date

Issued Quarterly

MARCH ... JUNE ... SEPTEMBER
and DECEMBER

Annual subscription $4.00
Single copies $1.25

Buy your copy now from your radio jobber
or direct from:

Radio Amateur Call Book, Inc.

608 S. Dearborn St., Chicago, Iii., U. S. A.J
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FOR ULTRA-HIGH FREQUENCIES

= pomem e i TN AT e S e T
B e m-.i-.v: A TS IS S e
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an IMPROVED SIGNAL

e A s i B

8

F

GENERATOR

HIS new Signal Generator is an improvement of the older Type 804-A devel-

oped by General Radio in 1939. The new generator has a considerable
number of improvements, both electrical and mechanical, over the original model.
The new features contribute both to the ease with which the generator may be
operated and the accuracy of the results secured with it.

o CARRIER FREQUENCY RANGE—7.5 to 330 Mc.
o NEW RANGE-SELECTOR SWITCH—proper di-

rect-reading scale is brought into view when each of the
five coils is selected; the other scales are masked.

o DIRECT-READING SCALES ~accurate to at least

29, over entire range.

o EXTRA COIL-FORM PROVIDED —sixth position
of range switch is for blank plug-in coil form which can
be wound for any frequency range desired.

o POSITIVE GEAR DRIVE —frequency control drive
is through worm shaft on condenser which engages

train of gears to move dial—precision of setting is better
than 0.19,.

« THOROUGH R-F SHIELDING—leakage cannot be

noticed on any available receiver—no openings in panel
or cabinet—panel volt meters and all dials shielded.

e OUTPUT VOLTAGE CONTINUOUSLY ADJUST-

RBLE —from | microvolt to 20 millivolts up to 100
Mc; 10 millivolts to 330 Mec.

e CAPACITIVE VOLTAGE-DIVIDER ATTENUATOR
—carrier frequency cannot change with attenuator set-
ting.

o ATTENUATOR DIAL DIRECT READING _— i,
microvolts and millivolts — slow-motion gear drive for
ease in setting.

« CONCENTRIC SHIELDED OUTPUT CABLE
—with a 75-ohm characteristic impedance furnished with
each generator.

e MODULATION CONTINUOUSLY ADJUSTABLE
—0 to 60%, with amplitude modulation—external modu-
lation characteristic is flat within 2 db from 100 to
20,000 cycles.

o BUILT-IN VOLTAGE REGULATOR — effectively

eliminates difficulties due to fluctuating line voltage.

TYPE 804-B ULTRA-HIGH-FREQUENCY SIGNAL GENERATOR, $350.00

CAMBRIDGE,

L4 -
» =L Ja 4

e WRITE FOR BULLETIN 700

GENERAL RADIO COMPANY

MASSACHUSETTS
New . York .and Los Angeles
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