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PROFITS Lie Where the Public’s Heart Is

War, Love and Television share top honors in the
talk of today. And you have the assurance of
DuMont—acknowledged leader in Television—that
public expectations will not be disappointed. A vast
improvement over present-day video telecasting and
reception waits only on the release of materials.
DuMont's own contributions to th's advancement
are fascinating and impressive!

War halted Television expansion but not DuMont
research. Just as DuMont's refinement and mass pro-
duction of the cathode-ray tube (the heart of a
Television set) made Television commercially pos-
sible...so has the groundwork for early postwar
profits in this great new industry been laid by
DuMont pioneering in /ow-cost station design, con-

struction, operation and programming.

DuMont designed and custom-built 3 of the 9
Television stations providing sefvice today. At Sta-
tion WABD, New York, DuMont has kept "live
talent’” shows on the air steadily since 1940. DuMont
collaboration with national advertisers has devel-
oped interesting and unusual commercial techniques.
A complete pattern has been set for profitable
station design and management...a pattern that
is available to prospective station owners. NOW
...is the “ground floor” era of this great new

mass sales medium!

A copy of “Planning Your Television Station” is yours for
the asking. This booklet outlines equipment requirements
for 4 complete, low-cost telecast operation ...and suggests
plans for expediting postwar delivery of equipment and

training of personnel.

Copyright 1944 Allen B. DuMont Laboratories, Inc.

ALLEN B. DUMONT LABORATORIES, INC., GENERAL OFFICES AND PLANT, 2 MAIN AVENUE, PASSAIC, N. ].

TELEVISION STUDIOS AND STATION WABD,

315

MADISON AVENUE, NEW YORK 22, NEW YORK
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PRODUCTION TESTING WITH H H

Any variation in magritude which can be converted to
a variation in frequency—quantities such as length, per-
meance, volume, and height—can be more quickly and
accurately measured by the PANORAMIC COMPARISON
TECHNIQUE. Capacitors, inductors, resistars, and crystals
are "'naturals’ for PANORAMIC production testing. A simple
jig and a PANORAMIC COMPARATOR will provide your
tester with an unbeatable combination for speed and accuracy
on the production ‘line.

In application, the component under test is placed into the jig
containing the standard. The chosen tolerance may be established
quickly by means of the panel control on the PANORAMIC COM-
PARATOR. From the deflections which appear on the PANORAMIC
screen, deviations from the standard become immediately apparent
both as to percentage and type. The instrument is usually adjusted so
that a visible deflection indicates that the production unit is within the
predetermined tolerance range, while the absence of deflection indicates
an error in excess of the permissible tolerance. Coincident deflections indi-
cate zero error; displaced deflections tell their own story regarding the per-
centage of error. PANORAMIC COMPARISON TECHNIQUE is economical

in time and energy ... . but extremely accurate in results.

Our engineers will gladly suggest simple jigs for use in any type of production testing.

)

ADI0O CORPORATION

242-250 WEST S5™ ST. M York /9. 17
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FM broadcasting is that this sys-
tem cnables a station to sell, and
advertisers to buy, blanket cover-
age in a specific and solid area of L “A

-

primary service. There are no
holes and dead spots in FM cov-
erage. In case shadows are cast by

! ¢
some topographical condition, it
has now been demonstrated by =]
WMFM, Milwaukee, that a sim-

months cover shows. Fansh A, | VERTICAL

Gunther, vice president in charge [
of engineering at REL using the
simple tools with which, in ad- |

vance of construction, exact FM P M & TELEVISION TOWERS

- = coverage can be marked out on a
* » Edited by Millon B. Sleeper * = topographical map,
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J ONE of the great advantages of
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DEPENDABLE

Dependability, long life and accuracy must be
built into transformers from the droﬁmg board
to final rlgld tesﬁng ¥

DIVISION OF ESSEX WIRE CORPORATION
3501 WEST ADDISON STREET
CHICAGO, I8

GROWTII & SURPRISES
I= Tnere » BErrer Way?

] It's well worth while, at this particu-
1 lar time, to spend a moment on a
guick review of what was happening in the
radio industry just before the war, and
what has taken place since then. hecause
it 1s the background for what will be one
of the greatest of all expansions in postwar
industry. Since its commercial inception,
the business of radio has been continually
enlivened and nurtured by the unex-
pected. Thus it has expanded to broader
horizons of service. and has grown in
dollar volume of equipment sales.

In 1939, it appeared that radio. for
purposes of communications and broad
cast entertainment, had practically reached
its peak, but that it would still move on-
ward and upward by television’s emer-
gence from its laboratory swaddling
clothes.

Then what happened? In 1940, while
television was getting up its second wind,
FM came over the radio horizon, and it
suddenly dawned on home radio manu-
facturers that this improved method of
broadcasting opened a way to make sales
of $175 to $350 grow in a market that had
been cultivated down to the $19.95 level.

Just as this prospect became a demon-
strated certainty, bombs fell in the Pa-
cific, and all radio manufacturers were
told that no more AM, FM, or television
equipment could be made for the duration
because all production would be needed
for our Armed Forces. Engineers saw their
work come to a halt as the last of their
brain-children were rolled into shipping
departments, while front-office executives
got red in the face from cooling their heels
in offices of .Army, Navy, and \WPB of-
ficials who were too new to know what was
expected of them. or what to ask of anyone
else.

But in some way, still not altogether
clear, a great number of men were re-
educated in an amazingly short length of
time, and very definite things began to
happen. Among these, two were outstand-
ing: a great cloak of secrecy, marked
Ravar, was thrown over television; and
the new kind of broadcasting, called FM,
became the greatest of all developments in
military radio communications, both on
land and sea.

Now, although the attack on Pearl
Harbor is not quite three vears ago, the

(CONTINUED ON PAGE 65)
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721/65 — for Fighting Wings

In a modern bomber there are some six dozen places
where radio and electron tubes find vital use.

Many of these uses were made possible by Sylvania’s
development of special radio tubes. For example
~— there are Sylvania tubes small enough yet
powerful enough to operate effectively on stand-
ard storage batteries without need of extra,
weight-adding generators.

With much of our production now going into
such all-important service, you can be sure of
one thing about its quality.

Every unit produced is designed and built to just
one standard—the highest anywhere known.

For security reasoms, rudio equipment actu-
ally used in fighting planes is not shown here,

y?aé_— for Future Fliers

No one is yet prepared to say how much the
availability of rugged, lightweight radio and
clectron tubes will hasten the coming of the

safe, light family plane.

But, obviously, wartime lessons in the pos-
sible uses of such tubes hold great promise
for future developments.

Naturally, for such uses, only the highest
and most dependable quality will do.

And they will represent a field in which you

will have special reason to look for the

Sylvania symbol as the mark of a single stand-

ard, and that the highest known. Sylvania Elec-

tric Products Inc., Executive Ofhces: 500 Fifth
Avenue, New York 13, N.Y.

BUY WAR BONDS

7 SYLVANIA

ONE STANDARD—THE HIGHEST ANYWHERE KNOWN

RADIO TUBES Sylvania was first to pro- ELECTRONIC  Heart of your postwar LAMPS AND Most of Sylvania’s Incandescent
pose a standardized 6.3- DEVICES television set will be an FIXTURES Lamps and Fluorescent Lamps,
volt radio tube for both electron tube. Such tubes are Fixtures and Accessories are

now going into Victory-effort
use. But the day is coming when
either type of lighting, made

by Sylvania, will be readily
avoilable for your home,

one of many types Sylvania

is even now producing. Work
in the field of electronics is a
definite part of Sylvania’s
activities.

home and automobile radio
sets. Such standardization
eliminated about half of
the previous tube types
and reduced cost.

October 1944 — formerly FM Rabvio-ELEcTRONICS 9
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FACSIMILE SYSTEMS & IMPULSE
RECORDERS for All Applications

THE broad experience of the

ALDEN PrRODUCTS COMPANY
in developing and manufacturing
facsimile and impulse recording
equipment for a wide range of mili-
tary and industrial services has put
this Company in a position to as-
sume leadership in this field as soon
as our facilities can be applied to

peacetime production.

Our experience has not been lim-
ited to one type of equipment for
some single-purpose use. Rather,
it has been with many different kinds
of services, calling for the develop-
ment and manufacture of scanning
and recording apparatus suited to
each application. In addition, we

are producing a variety of impulse

recorders for medical, industrial,

and other specialized purposes.

As a result, we have perfected de-
signs and components, long-proven
in the most rigorous use, which can
be adapted readily to meet the needs

of any service as to cost, size, speed,

recording means, and resolution.

We invite inquiries concerning
facsimile equipment for any purpose
from operators of communications
systems, police departments, broad-
cast stations, and manufacturers of

home radio sets.

Alden Products Company

Department F, Brockton, Mass.
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A Big, Heavy Duty
MOSSMAN LEVER SWITCH

For Radio Transmitters

Absolute dependability, positive locking action and unusual
flexibility of contact arrangements make the Series 4101
Mossman Heavy Duty Lever Switch of unusual value for radio
transmitter and other control purposes.

The Mossman 4101 Heavy Duty Lever Switch is built to give
positive action at all times without regard to vibration or
shock. This action is reliable and independent of the contact
springs.

Up to 48 springs may be built into the Series 4101 Switch
with 12 springs per pile-up, 24 springs per position. Any
combination of six basic contact forms are available in order
that the switch shall most exactly meet the specific require-
ment at hand.

The Series 4101 Heavy Duty Lever Switch, like all Mossman
Electrical Components, is precisely constructed of the highest
quality materials. Send for catalog with complete descrip-
tion of the many types of Mossman heavy duty, multiple
circuit lever switches, turn switches, push switches, plug jacks
and special switching components.

DONALD P. MOSSMAN, Inc.
612 N. Michigan Avehue, Chicago (11), lllinois

MOSSMAN

HE Parts Conference in Chicago marks

a new phase of sales planning by manu
facturers of components. Conceived in
faith and hope. but with no assurance that
it would meet with great success, word
from the Windy City reports that attend-
ance and the final roll call of manufac-
turers exceeds the most optimistic predie-
tions of the sponsors.

In fact. directors of the RMA have ten
tatively approved a parts show of their
own to he held in April. feeling. no doubt.
that they do not want to lose control of
this annual event which they staged in
vears past.

That the present show should he so sue
cessful is not surprising. Manufacturers of
components always have the first move,
for production of sets for war or peace can-
not start until components have heen de-
livered. Similarly they will be the first to
he affected by military cancellations, and
thus they must lay new plans even though
the set manufacturers are still rolling ont
equipment for the Armed Forces.

Producers of components have some
tough sales problems ahead. There is not
only the initial matter of Government
surpluses, there is also the question of
position price competition. Between the
two. a considerable number of companies
will not be able to continue. There may
he some of the old-timers included in that
list. too. If so. they will be the ones that
have grown fat in their production depart-
ments, and flabby in their sales and sales
planning. On the other hand. some of the
newcomers are now strong enough that
they will not give up without a struggle.

Obviously. set manufacturers who plan
to reestablish the $14.95 AC-DC market
will have to have prewar junk. On the
other hand. requirements of frequency
stability for FM and television call for the
hest available in design, materials. and
workmaunship.

This added to the volume of commercial
FM equipment will make up a huge
market for high-quality parts. But it is a
field that calls for engineering service. and
the closest cooperation between engincer-
ing and sales departments.

FM anxp TrELEVISION



HILE electrical instruments are delicate by their very
nature, the conditions under which they must serve
are seldom ideal—these days especially. Before entrusting
them with vital responsibilities, it frequently becomes
necessary to learn just how much abuse they can withstand.

With Simpson Instruments performance can be proved
beforehand right in the Simpson laboratories. Complete
facilities are provided to simulate practically any operating
conditions, and to make an instrument live many, many
years in a day.

Important innovations in design and construction have
resulted. Exhaustive breakdown tests show that the Simpson
Instruments of today are far more rugged than would
have been thought possible just a few years ago.

To users of electrical instruments and testing equipment,
this fact points out the value of Simpson’s long experience.
While constant research and testing can isolate specific
problems of design or construction, it’s the practical know-
how Simpson has stored up through more than 35 years
that supplies the answers.

SIMPSON ELECTRIC COMPANY
5200-5218 Kinzie St., Chicago +4, IllL

INSTRUMENTS THATYT STAY ACCURATNTE

Buy War Bonds and Stamps for Victory

October 1944 — formerly F'M Rapro-ELEcTRONICS
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Simpson Shock Test— Instrument is mounted
in sliding carriage, and dropped against bot-
tom plate. Vertical scale permits shock of
impact to be computed in multiples of g, the
acceleration of gravity.

Simpsen Vibration Test — Specially designed
equipment provides rapid movement of instru-
ments in three different planes.
Yariable speed regulator permits
vibration of any desired intensity.

Model 260
High Sensitivity Tester

Ranges to 5000 volts, both AC and DC,
at 20,000 ahms per voit DC, and 1000
ohms per volt AC. Current readings
from | microampere to 500 milliam.
peres. Resistance readings from /2 ohm
to 10 megohms. Five decibel ranges,
—|0 to +52 DB.
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HARVEY 206 PA
500 to 1000 VOLTS

HIGH VOLTAGE QECULATED
POWER SUPPLY
A SLRAL #0100
"0::;:‘::‘?“9 W
MARYTY BADIO LARS, INC.
CAMBRIDGE nASS
o3

CURRENT

VOLTAGE

I/"" \\\
(@)

o
R e

for REGULATED POWER SUPPLY

If you’re looking for a dependable, controllable
source of laboratory D.C. power for operation
with pulse generators, measurement equipment,
constant frequency oscillators, amplifiers and
other equipment requiring a constant flow of
D.C. voltage, it will pay you to get in touch with
Harvey of Cambridge.

The Harvey Regulated Power Supply 106 PA
will meet your every requirement in the lower
voltages. It has a D. C. output variable from
between 200 to 300 volts that is regulated to
within one per cent.

The new Harvey Regulated Power Supply 206 PA
is for higher voltages. This latest Harvey de-
velopment operates in two ranges 500-700 at 14
of an ampere and 700 to 1000 at .2 of an ampere.
Both ranges have accurate regulation to one per
cent or better.

Whatever your requirements, one of these
Harvey Regulated Power Supply units will mecet
them with efficient, dependable performance.

We’d be happy to supply you with complete
information on either or both of them.

HARVEY

OF CAMBRIDGE

HARVEY RADIO LABORATORIES, INC.

443 CONCORD AVENUE ¢ CAMBRIDGE 38, MASSACHUSETTS

10
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Kéeping One Thing Straight!

SINCE PEARL HARBOR, all Finch that Facsimile has been experienc-
resources have been devoted to ing a consumer recess, but no re-
the needs of Uncle Sam. It has been cession. Advertisements in great
important for the general public as general magazines are serving to
well as broadcasters to understand keep this matter straight.

_\k Fin}gnkmions, Inc., Pa.ssal'c', N.’J. : -
‘flnch facsimile

October 1944 formerly M Rapio-ELkcTRONICS 11




The United States Navy has awarded the men and women of

——— 2;)} Hallicrafters a special “Certificate of Achievement”. . . first award
of its kind ... for outstanding service with the radar-radio industries of Chicago in
speeding vital war material to the Navy, Added to the four Army-Navy “E” awards,

this makes five times Hallicrafters workers have been cited for distinguished service.

They promise that this kind of service will be continued until total victory is ours.

* BUY A WAR BOND TODAY .
(

hallicrafters rioi =i

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5. A.
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OUTLINE OF THE FGC HEARING ON FM

Observations on the Conduct of the Hearing and the Testimony Presented

I THE hundred-thousand-odd execu-

tives and engineers and the jobbers,
dealers. and servicemen who turn the
wheels of the radio industry, only a hand-
ful were represented in the audience at the
FCC hearing on frequency allocations. Yet
evervone should have at least an under-
standing of the conduet of this hearing,
becanse all of us will be affected by the
end results of the proceedings.

One of these days. we shall be told what
frequencies are to be used by the different
serviees. But on what information will
the decisions be based, and how was the
information obtained? In short. how was
the allocations hearing conducted? The
simplest way to answer these questions is
to review the part of the hearing devoted
to FM broadeasting. 'This was completed
just hefore the closing time for this issue
of FM axp TELEVISION,

First of all. the opportunity of testifving
was offered to anyone concerned with FM
broadeasting. Those who responded in-
cluded representatives of the RTPB FM
Panel. FM Broadeasters, Inc.. equipment
manufacturers. and broadcasters.

The hearing was held in the small audi-
torinm of the Natural History Muscum.
at Washington., On the stage. Chairman
Fly sat at the centerof along table, flanked
by Commissioners Durr, Wakefield. Walk-
er, Case, and Jett. At the left. a small
table was provided for the witness and a
stenographer. The FCC's general counsel
Denny and chief engineer Adair sat at a
table in the front of the auditorium,

Sach witness called up by Mr. Denny,
after beinmg sworn by the Chairman, read
a preparved statement of his views as to
the frequeney requirements of FM and
their proper place in the spectrum, and
the reasons for his recommendations.

Oceasionally. one of the Commissioners
or Mr. Denny interrupted to ask for elari-
fication of some point. Most of the ques-
tions were held for the subsequent cross-
examination condneted by Me. Denny.
When exhibits were introduced, such a
charts or tables, they were numbered so
as to make them, with the stenographer’s
transeript, a permanent record of the
hearing.

The conduet of the hearing was simple.
democratic. and dignified, yet sufficiently
informal to put cach witness at ease. But
there was another side to the hearing. less
obvious vet highly significant:

7

BY MILTON B. SLEEPER

That was the purpose behind the prep-
aration of testimony given by ecacl wit-
ness. Some came for the unselfish purpose
of making constructive contributions to
the advancement of FM broadeasting.
Others came to make out a case for special
services, for revamping the present FM
setup. or for what would secure special
advantages over competitors. Some AM
broadeasters, it might be suspected. pre-
sented plans which, if accepted by the
Commissioners, would put FM at a com-
petitive disadvantage. or limit the gquality
of FM to the point where it could provide
no better service than AM. In several
cases, one witness presented the general
outline of his proposal. while a second
witness followed with more technical sup-
porting evidence.

From such an assortment of testimony
the Commissioners must make their de-
cisions, That is a difficult task. because
simple statements of fact are not dramatic,
while those who have selfish purposes do
their utmost to dignify their plans with
impressive presentations.

As Major Armstrong said. no one who
had a part in building up the present
M standards wanted to change them.
Morcover. the broadeasters and mannu-
facturers were in complete agreement
with recommendations presented by the
the FM Panel of RTPB. inclnding the
nse of 41 to 36 me. for educational and
commercial broadeasting. This band was
also acceeptable to the Television Panel.

It was this observer's impression that
the motives behind plans to change the
RTPB recommendations were transpar-
ently selfish. Specifically. proposals to
merease the number of channels by nar-
rowing them to less than' 200 ke.. to shift
the band to other parts of the spectrum,
or to limit the coverage of FM stations to
strictly local markets seemed unsupported
by testimony which showed any advan-
tage to radio listeners or FM broadeasters.

On the contrary. they indicated an
indifference to improving the guality of
service to the listeners. or a deliberate
attempt by AM station operators to stop
offi FM as a competitor and probable
successor to AM broadeasting.

An example of this was testimony. pre-
pared in great detail. purporting to show
that FM service will not be debased by

1 These recommendations were published ir: full in
FM axp TELEVIsiON, August, 1944,
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lowering the present standards for fidelity
and signal-to-noise ratio. The arguments
presented were based largely on tests made
to determine the hearing deficiencies of
men and women of various ages, but not
under conditions which apply to home
radio listening,

Moreover, they were spot checks. and
do not take into account the fact that the
ear becomes both trained and conditioned
by listening experiences. A person familiar
with concert music would know instantly
if instruments characterized by overtones
above 8,000 cyeles should stop playing
even though, on test, he could not recog-
nize pure tones ahove 8.000 cveles. But
that same person would not find fault with
the limited reproduction afforded by
sound movies, because he has been condi-
tionedtoacceept what sound moviesprovide.

The argument for lowering the present
signal-to-noise ratio was based on Tele-
phone Company tests which showed the
average absolute level of residential room
noise to be 43 b, That may be true in a
city residence, but it is certainly not true
in a suburban or country home, particu-
larly if the walls are insulated as so many
are now and as most new homes will he.

It is standard technique, with which
the Commissioners must be familiar. to
stall or side-track any proposal by first
claborating on its virtues, and then pro-
posing improvements which take the form
of sweeping revisions, supported by tech-
nical data so complex as to be utterly
confusing. The intended result is to pre-
vent a prompt decision by creating dif-
ferences of opinion among those who
must take the responsibility for drawing
final conclusions. If the effort succeeds,
the subject under discussion may die from
heing talked to death,

The radio industry cannot atford to
have this happen to FM. Even under
conditions now prevailing, manufacturers
an complete their engineering plans for
postwar transmitters and home receivers
if they know the range of FM frequencies
and the characteristies of the signals.
This is necessary in order to change over
to peacetime production fast enough to
avoid serious unemployment.

It is expected that the FCC will give
proper weight to this need, and will set
aside fancy schemes intended to delay the
postwar progress of Frequency Modula-
tion.
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HOW FM SERVED IN SECOND HURRICANE

Police Radio Systems Largely Responsible for Low Loss of Life and Property Damage

OTHING could bring out the value of
2-way police radio communication
more forcefully than a comparison of ex-
periences during the Atlantic Coast hur-
ricane of September 21, 1938 and that of
September 14, 1944. The former occurred
before FM equipment was available, while
the latter found the state and municipal
police departments in the entire coastal
area affected, from North Carolina to
Massachusetts, equipped for 2-way FM
communications.

At the time of the first storm, there was
little that the police could do before and
during the hurricane. Their activities were
limited largely to mopping-up operations
after the loss of life and property damage
had been visited upon their communities.
But in the recent storm, police organiza-
tions were alerted as soon as warnings of
approaching trouble were received from
the Weather Bureau by teletype or from
the broadcast stations.

Their services were threefold. First, the
police took all possible precautionary
measures to keep property loss at a mini-
mum. Then they evacuated residents of
threatened areas. And, finally, they were
able to maintain effective patrols, so that
cars could be dispatched after the storm
struck to meet emergencies as they arose.
Warnings were transmitted immediately
when trees, fallen wires, and washed-out
bridges created new hazards. Medical aid

* Link Radio Corporation, 125 West 17th Street,
New York. N. Y.

BY JOSEPH A. HOFFMANN*

was rushed quickly where it was needed.
The work of the Red Cross was ex-
pedited. And when the storm was over,
protection was set up against looting.

In 1938, the loss of life exceeded 600. At
this time of writing, less than 30 fatalities
have been reported from the recent storm.
This difference is largely due to the use of
2-way police radio. While the steps that
could be taken to prevent property dam-
age were necessarily limited, since there is
no way the police can stop a tidal wave
from sweeping up buildings, or trees from
falling on houses, much was accomplished
in this direction. For example, wherever
police officers patrolling threatened areas
found boats, automobiles, merchandise, or
property that could be moved to secure
locations, they reported the conditions
immediately, and headquarters located
and called the owners.

It has not been possible, at this time of
writing, to put together a complete picture
of the work done by state and municipal
police departments during the hurricane.
However, an account of events in some of
the states gives a picture of the work made
possible by FM, particularly during the
height of the storm when power lines and
telephone wires failed.

. At approximately 7:00 a.m. EWT on
September 14 the storm center was at sea
opposite Wilmington, N. C. Major J. T.
Armstrong, commanding the North Caro-
lina State Highway Patrol, had alerted
Troop A on the coast the previous eve-

ning. Lt. L. Jones, commanding Troop A,
reported that all 2-way radio equipped
cars in his troop were standing by, and
went into action about 8 A.M.

One of the most important services
rendered through the radio net was to the
Norfolk and Southern Railroad. The rail-
road bridge across Pamlico Sound was
partially destroyed. Mr. Pettus, trainmas-
ter at Edenton, called on Sergeant G. I.
Dail of the Patrol for emergency com-
munications. The sergeant immediately
advised the Norfolk’s division office in
Raleigh of prevailing conditions. Traffic
handled through the radio system for the
railroad enabled them to direct and con-
trol trains both north and south, thereby
keeping traffic open on this division which
otherwise might have been brought to a
standstill.

Near Mattamusket Lake in Hyde
County, Patrolman C. E. Whitfield found
all public services out, and flood waters
rising rapidly. He hastily constructed a
ramp, drove his 2-way radio-equipped car
to a high platform, and operated his
equipment as a fixed radio station. He
maintained constant point-to-point com-
munication with the main station at Wil-
liamston, where arrangements were made
with the Red Cross and other relief agen-
cies to dispatch aid into the flood-stricken
areas.

Lt. Jones stated that FM played an im-
portant part in hundreds of incidents
occurring as a result of the storm, and ren-
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dered public service that the taxpayers
will long remember.

At 10:00 a1, the storm center was pass-
ing between Cape Hatteras and the main-
land. Virginia was fortunate in being on
the outer fringe of the devastation. Patrol
cars in the Hampton Roads area were
quickly dispatched to points where fallen
trees blocked the roads. Captain W. C.
Thomas, Executive Officer of the Virginia
State Police said. “We are very happy to
state that the hurricane practically missed
the Commonwealth of Virginia. However,
about one week following the hurricane,
there was excessive rainfall in the central
portion of the State. Telephone lines on
the Hames River between Columbia and
Richmond were under water in places. A
patrol car was dispatched to Columbia to
transmit hourly gauge readings on the
rise of the river, in order that Richmond
officials and the Weather Bureau might he
kept informed. The City was thus enabled
to prepare sufficient barricades to prevent
any serious damage to power and gas
plants. In other sections of the State,
patrol cars kept this Department and the
Highway department apprised of sections
of highways which were under water, and
of a few secondary bridges which were
washed out.”

At 3:00 p.y1. the eastern shore of Mary-
land came to full grips with the storm. Lt.
W. H. Weber, Dircctor of Field Opera-
tions and Communication Officer said.
“Needless to mention, radio was the only
means of communication during the
major part of the catastrophe.” First Ser-
geant P. J. Randall, Troop Commander at
Salisbury gave a full report to Lt. Weber
on September 15, from which the following
observations were tuken:

Ocean City: Detail continues to remain
on duty under Sergeant Buckworth. Miss
Anna Scarborough, age 74, suffered frac-

tured leg. First aid was administered and
she was transported to Salisbury Hos-
pital in State Police ambulance, sum-
moned by radio. Approximately 200 per-
sons were evacuated by Red Star Busses.
This transportation was summoned and
dispatched by radio. One hundred were
housed in cabins in Berlin, fifty at the

A NEW JERSEY EMERGENCY CAR WITH
RADIO AND SOUND EQUIPMENT

hotel. Fifty more in Salishury Armory.
They were fed and sheltered by Red
Cross. Red Star Bus will provide trans-
portation to Ocean City for people called
to salvage their belongings. Electric power
is on. but there is no telephone com-
munication.

Snow Hill: Power lines are down, and
we have put up detour signs. No lights or
telephones. Trees, shrubbery, and several
homes are extensively damaged. Highway
to Girdletree under 2 ft. of water for 300
yards. Flares placed. Girdletree to Stock-
ton, two power lines on poles down. Dead
wires across road marked by flares. We
have notified Stockton Electric Company.

Pocomoke City: Route 1 south, 18
inches of water. No street lights. House
current all right. 75 trees down. 10 homes
damaged. Considerable damage to crops.
Open south and north of this point.

Crisfield: Power out in residential and
business section.

Wicomico County: Power off at 2:42
P.M. Auxiliary power unit brought from
Easton, set up by radio division. Able to
maintain FM radio communication he-
tween barracks and cars at Ocean City.
Considerable wind damage throughout
county. Trees down along highways have
been cleared, roads now open. Detail re-
maining at Ocean City for night and can
be called from the barracks.

From Maryland north, the storm center
worked its way closer to land. P. W,
Haviland, Superintendent of Delaware
State Police reported: “Our Troopers car-
ried on their work in a very efficient man-
ner, and we realize that the work could
not have been handled as eficiently with-
out our radio communications.” The
Weather Bureau in Philadelphia advised
Delaware that the hurricane would strike
early in the afternoon. All Troopers were
ordered to emergeney  duty. Hourly
weather reports were transmitted from all
Troops to Headquarters via FM radio,
and they, in turn, furnished information
to the local broadecasting stations so that
the public could be advised. Thus Dela-
ware operated its own weather bureau
during the emergency.

SOME HOUSES ALONG THE SHORE WERE FLATTENED, LIKE THIS ONE. OTHERS BLOWN AWAY COMPLETELY
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At approximately 4:00 pa1., all power
lines in Sussex County, at the lower end of
Delaware, were blown down. Simultane-
ously most all telephone lines were put out
of commission in the storm area. Troop
D’s main station in Georgetown was put
off the air by power failure. A portable
generator, rushed from Dover to George-
town. had them back on the air again in

short order and 2-way communication
with mobile units and Headquarters was
resumed. Superintendent Haviland and
Lt. Schuetter, Director of the Criminal
Division, proceeded to the storm area and
took charge of operations. Patrol cars
were dispatched to ride all roads, keeping
in constant contact with their main sta-
tion. In this way all hazards to the pub-
lic, such as fallen trees and live wires, were
promptly called to the attention of the
proper authorities for final disposition.

Special attention was directed against
the looting of summer homes. Tn many in-
stances owners were summoned throngh
dispatches to appear and claim  their
property under guard by the Troopers.
Constant requests poured into Delaware
State Police Headguarters from residents
in and out of the state, regarding the
safety of relatives and friends in the storm
area. Information in reference to these
persons was promptly radioed back to
headquarters and distributed to those
who had inquired.

In the 24 hours following the storm, the
2-way radio-equipped cars of Delaware
State Police provided the only means of
communication with the outside from
Lewes, Rchoboth, Bethany Beach and
Fenwick Island. This emergency radio
network unquestionably  accomplished
much in preventing loss of life and further
property damage.

SOME 30
HOMES
DISAP-
PEARED

FROM THIS

STREET AT
BEACH
HAVEN,

N.J.

SMASHED

HOALGATE,
N. J.

In his report of December, 1943, Colonel
C. H. Schoeffel, Superintendent of the
New Jersey State Police said: **Should
New Jersey ever be confronted with a
state-wide emergeney brought about by
air raid, mass sabotage, earthquakes,
floods, explosions or other conditions af-
fecting the welfare, security, and property

of its citizens, the New Jersey State Police
2-way FM radio system will play a major
role in directing the efforts of the police in
bringing aid and restoring order.” The
performance of his FM system,! and his
forethought and planning for emergencics
have. no doubt, given him much satis-
faction.

At approximately 7:00 p.., the storm
center was at its closest point to land since
passing inside Cape Hatteras. The New
Jersex coastline suffered more violence
from the storm than any other state, the
hurricane’s severity receding from here
northward. The greatest lesson learned in
New Jersey was the importance of emer-

tFor details, see New 2-Way FM Plan for Jersey, By

Prof. Carl Neitzert and Lieut. John K. Murnane.
FM Magazine, Nay, 1942,

INTERIOR VIEW OF A NEW JERSEY EMERGENCY RADIO CAR
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MULTI-CHANNEL

FREQUENCY

Multi-Channel Filters lend themselves to remote <ontrol apparatus employing frequency selection. The unit
illustrated is a five channel band pass filter of the interstage type with the inputs in parallel and 5 sep-
arate output channels designed to feed into open grids. This circuit arrcngement provides a 2:1 stepup
ratio, with a band pass attenuation of approximately 30 DB per half octave. The dimensions of this unit
in its hermetically sealed case are 2%:" x 3" x 6. Filters of this type can be supplied for any group

of band pass frequencies from 200 to 7000 cycles.

May we cooperate with you on design savings for your application . . . war or postwar?

150 VARICK STREET NEW YORK 13, N. Y.




Fan Radio and HYTRON

PAS Lo nss

TIHC radio amateur trained himself during peace
to be invaluable to the Nation during war, Special-
izing on tubes exclusively designed for ham radio,
Iy tron when war began was prepared for immediate
and direct conversion to war production, Hy tron
transmitting and special purpose tubes proved by the
ham were ideally suited—with little or no changes—
to military applications. Years of practical experi-
ence made Army and Navy specialists of radio
amateurs overnight. Peacetime tools of these same
hams, Hytron tubes joined immediately this new
fighting team.

«ce+« . PRESENT

H\\IS with the Services in all parts of the world
know the war job Hytron is doing. High-speed
receiving tube techniques plus know-how derived
from special purpose engineering of tubes for the
amateur, make possible a flood of dependable
Hytron radar and radio tubes to these fighting ex-
hams and potential hams. Proud of winning the
Army-Navy “E” for its performance on a huge
production job, Hytron is also proud of its ham
friends who are transforming innocent-appearing
Hytron tubes into deadly weapons.

FUTURE....

THERE should be no concern about adequate
post-war amateur [requencies. Excellent wartime
performance on far-flung battle fronts has made for
ham radio many enthusiastic and influential friends.
The ARRL reports that it looks forward with abso-
lute confidence to the opening of new frontiers in
expanded frequency ranges to be made available
to the post-war amateur. Hosts of hams will return
to their old friend, Hytron. For the more familiar
lower frequency bands—the very high frequencies—
or the new superhighs—their choice will be Hytron.

SALEM BUY ANOTHER WAR BOND
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Makes ofif waves behave

HE KLYSTRON converts DC en-
ergy into radio frequency energy
by modulating the velocity of an elec-
tron beam between spaced grids.
The ultra-high-frequency waves
thus generated are so short that they
approach heat and light waves in the
electro-magnetic spectrum.

This makes it possible to project,
by reflection, a shaped beam of vAf
waves. Sperry engineers have put
this principle to work in important
wartime devicesforour Armed Forces.

» Klystrons are now in quantity pro-
duction, and certain types are
available. Write for information.

The name “KLYSTRON" is a regis-
tered trade-mark of the Sperry Gyro-
scope Company, Inc.

Like other Sperry devices, Kly-
strons are also being made during
the emergency by other companies.

Sperry Gyroscope Company

GREAT NECK, N. Y. « DIVISION OF THE SPERRY CORPORATION

GYROSCOPICS ) ELECTRONICS ° AUTOMATIC COMPUTATION . SERVO-MECHANISMS
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gency power. The storm did a thorough
job on all wire lines. PPower failures and
demolished land lines silenced radio, tele-
type, and telephone. Troop C headquar-
ters at West Trenton and the Barrack at
Keyport went on the air using gas-driven
generators for auxiliary power. The well
equipped emergency trucks mounting
50-watt transmitters and two receivers
gave a perfect account of themselves, as
did all mobile installations.

Several radio units in patrol cars were
immersed in negotiating flooded areas.
Sergeant Kelly, Supervisor of Radio, re-
ported that these units were removed,
dried and replaced, and were operating in
short order without replacements.

15 20 ]

.

A WALL OF
WATER
PICKED UP

s THIS SEC-
: TION OF A
HOUSE AND
DROPPED IT
ON A CAR

COAST
GUARD
AND N. J.
TROOPERS
WORKED
TO RE-
STORE
POWER
AND
PHONE
LINES

One of the hardest hit sectors was Long
Beach Island with at least three lives lost
and property damage estimated at $3.-
800,000, Owing to wreckage and ab-
normally high water covering the 7-mile
stretch from Manahawkin to Ship Bot-
tom, a radio dispatch to Fort Dix sum-
moned 40 high-wheeled Army  vehicles

OPERATORS AT N. J. POLICE BARRACKS HANDLED RECORD TRAFFIC VOLUME

October 1944 — formerly FM Rapio-ELECTRONICS

and 80 men to this area. Colonel L. Suss
man's codperation in this matter was both
timely and commendable. Before the
Army troops arrived, State Troopers com-
mandeered a bus, reached the island,
established radio communications with
Trenton Headquarters, and immediately
went to the assistance of the storm vie

tims. Under the personal supervision of
Captain W. Coughlin, suffering was al-
leviated and order restored. Valuable as-
sistance rendered by the U, S. Coast
Guard, also summoned by radio, was
responsible for saving many lives.

About 75 New Jersey State Police of-
ficers and troopers in this area worked in
coiperation with the Red Cross in bring
ing up and distributing food, safe drinking
water, shelter, and medical aid for the in-
habitants. Measures were taken to pre-
vent looting. Constant checks were made
on persons reported missing, and a heavy
volume of radio traftic was handled for
municipal police authorities. As a result of
the efficiency displayed by the State
Police, many letters of commendation
have been received by Colonel Schoeffel.
expressing gratitude to the Department
for unusual services rendered.

As the stormn passed the New Jersey
Coast, Colonel Schoetfel continued to
direct the activities of his department,
from Cape May to Atlantic Highlands,
through the medium of FM radio from his
headquarters in Trenton. This was a re-
markable example of centralized control,
and although this was the first acid test
of the state-wide system, it functioned
perfectly.

like Virginia, New York and Eastern
Connecticut received only a few short
whirls in comparison to other localities,
The storm track took a decided turn off

(CONTINUED ON PAGE 68)
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DISGUSSION OF POSTWAR BROADCASTING

Complete Transcript of Major Armstrong’s Testimony at the FCC Allocations Hearing

HE following text presents Major Armi-

strong’s testimony and cross-examina-
tion! before the FCC hearing on fre-
quency allocations, held at the Museumn of
Natural History, Washington, D. C.. on
October 12, 1944:

Masor ArMsTRONG: Eight years ago, I
had the privilege of bringing to the atten-
tion of this Commission a new system of
broadcasting which, I ventured to predict.
would not merely supplement but rather
would supersede the existing standard
broadcast system. At that time, one trans-
mitter and perhaps a half dozen receivers
were in existence,

But for the advent of the war, it is a
reasonable statement to make that this
prediction would have been well under
way to fulfillment. Beyond question, some
hundreds of transmitters and a good
many millions of receivers would have
been operating in this country alone at the
present time. The example set here has
had an effect world wide in scope. Other
countries, both on the North American
Continent and on other continents, are
preparing to follow in the footsteps of the
United States, and the rest of the world,
and most particularly the tropics, will fol-
low along upon the termination of hostili-
ties. It is an interesting comment that this
world-wide revolution has been brought
about without public exploitation, and it
is the first time that any invention of
major importance in the radio art has
ever been so introduced.

It is a fair statement to say that the
reception which the public has accorded
the introduction of this system, following
the placing of FM on a commercial basis
in 1940, has borne out the predictions
made about it to the Commission by the
men then engaged in the pioneering of the
system. As has been developed in the
present hearing, the system has found
wide use in many other fields, and as a
consequence thereof and of its success in
the broadcasting field, an increased de-
mand for space in the spectrum has been
created. An outstanding opportunity for
peace-time service is just beginning to
emerge in the field of educational broad-
casting, and the extent to which its effects
may be felt cannot now be forecast.

The problems raised by the success of
wT"I:his text is from the transcript furnished by Ward
& Paul, official reporters, 1760 Pennsylvania Avenue,
N.W., Washington 6, D. C. Certain obvious typograph-

ical errors in the transcript have been corrected
(Ep1TOR).
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the svstem with its concomitant require-
ment of greater spectrum space, and a
number of other questions which have
arisen from the same cause, have been
considered by the FM Panel of the Radio
Technical Planning Board, and with its
conclusions as presented here I want to
express agreement. I would like also to
concur in the finding of the Sub-Commit-
tee of Panel 5, headed by Commander
DeMars, to the effect that war-time devel-
opments have not changed the status of
FM broadcasting as now practiced.

I would like to bring to the attention of
the Commission at this time the results of
two rebroadcasting and relay experiments
which were carried out prior to the entry
of this Country into the war. The first of
these was carried on over a period of
nearly two years in cooperation with Sta-
tion WDRC on Meriden Mountain near
Meriden, Connecticut, a distance of ap-
proximately 65 miles from Alpine. There
was installed at this station an automatic
repeating system whereby the $2.8-mega-
cycle signals from Alpine were translated
into 43.4-megacycle currents, amplified,
and fed into the Meriden transmitter di-
rectly without the necessity of demodula-
tion and remodulation of the wave. The
receiving antenna on Meriden Mountain
was located approximately 100 feet from
its transmitting antenna. For approxi-
mately 2,100 hours, or about one-fifth of
WDRC’s total operating time, the pro-
grams of W2XMN were successfully re-
broadcast.

Interruptions to service were insignifi-
cant. Although an operator was in at-
tendance at the Meriden station, it would
have been quite practical for non-at-
tendant operation. The results of these
experiments demonstrate conclusively, 1
think, the feasibility of the operation of
satellite stations on channels near but not
coincident with the master station.

The second of the experiments to which
I have referred was the relaying of the sig-
nals of the Paxton transmitter from a
pick-up point about 85 miles from Alping
into the Alpine transmitter on a relay
channel slightly above 200 megacycles.
This relay point was located on high
ground so that both the reception of the
Paxton signals and the transmission to
Alpine were noise-free. During the short
interval that this circuit was in operation,
it was possible to demonstrate the broad-
casting in the New York area of programs

originating in Boston with a quality never
before equaled for a Boston program.
While this relay station likewise ran with
an operator in attendance, it also could
easily have been made automatic. In the
case of both the relaying from Paxton and
the relaying to Meriden, the fidelity of the
reproduction was such that at receiving
points capable of picking up a good signal
from both the originating and the rebroad-
casting stations. no difference in quality
could be detected. This result, of course,
was in accordance with expectations.

The Commission has also heard here of
the successful operation of a satellite in
conjunction with WTMJ on the same
channel. This type of operation holds the
greatest promise, and I feel that a year's
work on co-channel development under
peace-time conditions would produce some
surprising results.

The Commission will also hear much
testimony of the actuality of main line
relays operating from point-to-point in
extremely high frequencies which will
furnish transmission of a quality and
noise level hitherto unavailable to the
broadcast industry.

THE Ciatrman: What are you referring
to there, the high radio frequencies?

Maior ARMSTRONG: Yes, Mr. Chair-
man. The possibilities afforded by all
these methods of distributing programs
are mentioned because they afford much
opportunity for the exercise of ingenuity
for the distribution of programs within
regions that may be remote for many
years to come from the introduction of the
main-line relays which are now contem-
plated.

In my opinion, if the vagaries of trans-
mission on the present FM band are such
as to causc any serious interference with
any part of an area served by an FM
station, then the raising of the level in the
outer part of the service range by a series
of automatic satellites will furnish an
adequate answer to the problem. The cost
of installation and maintenance will not
be unduly high and the service should at
all times be improved.

One would imagine that with all the
potentialities of transmitting from the
microphone to the home, the studio per-
formance with all its realisms of tone and
the system’s capabilities of suppression of
noise that no question could arise about
the standards which are working so well.
No one who has had a hand in building
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them up wants to change them. The
demand for channels, however, seems to
have engendered the belief that the sim-
plest way of providing them would be to
reduce the present 200-ke. channel widths
to one-half. The proposal is probably
made in most instances with a lack of
knowledge of the factors involved or
recognition of the results which would
follow to the grade of service which could
be rendered. On account of the complexity
of the problem, some of the phases of the
situation may not be generally understood
and I would, therefore, like to point out
some of the considerations which must be
taken into account.

Disregarding for the moinent the practi-
cal consideration of the frequency drift in
the oscillator, and problems of maintain-
ing alignment of the intermediate fre-
quency transformers and discriminators,
and assuming that all factors are reduced
in proportion, we have the following
situation:

At the present time the standard set is
G0 decibels or a ratio of power signal to
noise voltage of 1,000 to 1. The proposal
ts made that that is too high, that 50
decibels would do.

Now, there is quite a difference between
theory and practice, and I would like to
cover some of the experiences of the peo-
ple who introduced this system with the
original phase shift modulator. which was
then the only type of transmitter in ex-
istence. That modulator had inherent in
it, when it was properly adjusted, a noise
level of about 65 db down. Over reasona-
bly short distances, the noise which would
be heard in a receiver would be the noise
of the transmitter itself. As the receiver
was taken farther away from the transmit-
ter, eventually the surrounding noise would
become the limiting factor. But under the
conditions under which most of the dem-
onstrations were given in the early days,
the noise in the transmitter was not a
limiting factor.

During a number of the demonstrations,
attention was called to the fact that there
was a hiss in the reproduction, and ques-
tions were asked as to why the hiss was
there. FM was supposed to be noise free.
It was pointed out in quite a number of
the demonstrations I gave, and when an
FM transmitter was installed in the Zenith
station in Chicago, the original modulator
with 65 db noise level was replaced by
another type of transmitter capable of
giving frequency modulation known as
the reactance-tube type, because it was
quieter and did give something upward of
70 db freedom from noise. Mr. Brown of
the Zenith Radio Corporation is here, and
will be glad to confirm that statement.

On a number of occasions, it was neces-
sary to carefully readjust the phase shift
modulator in order to prevent complaints

about the 65 db or less noise level. When
competition entered the field, three other
transmitter manufacturers produced the
reactance type modulator. It was pointed
out, and it is a matter of record in several
places, that the reactance type of modula-
tor did not give the disturbing noise levels
that the phase shift type of modulator
did. That led to a situation which to me,
as the inventor of the phase shift type of
modulator, was intolerable. I thereupon
devised a new type of phase shift modula-
tor which will give a noise level of some
73 to 75 db down, and that, I believe.
speaking as the inventor, is destined to be

AJOR ARMSTRONG'S testi-
mony at the FCC allocations
hearing deserves the most careful
consideration because, since he is
neither a commercial broadcaster
nor a manufacturer, he is not
called upon to suppért the poli-
cies of any company organization.
However, as the inventor of FM,
his best interests are served by
that which best serves the inter-
ests of radio listeners.

Two remarks in his testimony
stand out because of his long
experience in operating station
W2XMN, and in giving demon-
strations of FM performance.
Concerning present FM broad-
cast standards, he said: ‘“No one
who has had a hand in building
them up want to change them.”
And of audio fidelity: ‘== the dif-
ference between 10,000 cycles and
15,000 cycles is the difference be-
tween something that is good and
something that is real.”

the system of the future. But I mention
that to show that attention is called even
to a noise level of minus 65 db.

One of the concomitant proposals which
have gone along with the suggestion that
50 db was a good enough noise level is the
proposal to narrow the band from 200
kilocycles to 100 kilocycles. Now, that
word, “narrow” the band, ought to be
subject to definition. Superficially, one
might take it to mean that everything
ought to be reduced in proportion. Let me
give an example:

It is standard practice in the 200-kc.
channel, using a deviation of plus-and-
minus 75 ke., to adjust the shape of the
over-all resonance curve to be down to
one-half its value in the extremities of the
swing. Taking the same case for the 100-
ke. channel, and using a deviation of plus-
and-minus 37.5 kc., the resonance curve
of the receiver would be down to one-half
its value at the extremities of the swing.
Under these conditions the third har-
monic phase shift distortion in the re-
ceiver is doubled.

But disregarding that for the moment
and looking at the effect on the swing. we
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still have the same factor of oscillator
drift, which will be the same regardless of
the bandwidth.

Now, in so far as the fluctuation noise
or noise which lies below half the level of
the carrier, we can say that roughly the
signal-to-noise ratio on the narrower chan-
nel would be doubled. But that is not the
important thing. The important thing is
the effect on impulse noise which is greater
in amplitude than the carrier, the ability
of the system to reject noise when it is
greater in extent than the carrier, and
that is something which occurs in practice
regularly. Ignition noise may rise to 10
or 20 fold the level of the carrier in some
locations. Now. under those conditions,
if the carrier drifts and if the receiver
oscillator drifts 10 or 15 kilocycles, as it
will, then we have a situation which is
quite different from what has been dis-
cussed in the various curves which have
been presented from time to time before
this Commission. Yhat happens there is
that the ignition noise rises in amplitude
in proportion to the contraction of the
swing and in fact to more than that
proportion.

Comparisons have been made of the
ratios of ignition noise obtained under
conditions where the frequency has drifted
12.5 ke. from the center point, using
receivers having bandwidths of 150 and
75 ke., respectively, each down 6 db at
the edge of the band. For equal signal
outputs at the full swing of 150 ke. in the
wide band and 60 kc. in the narrow band,
the noise-voltage level in the narrow band
was approximately 315 times that of the
wide band. This gives a noise power ratio
of approximately 12 times.in favor of the
wide band system. The noise power, which
is available for creafing noise in the car.
being proportional to the square of the
voltage ratios.

ToE CHAIRMAN: I did not quite under-
stand that, sir. I did not get the implica-
tion of the square of the voltage.

Masor ARMSTRONG: Perhaps I can ex-
plain that best this way, Mr. Chairman.
When the voltage is 314 times as great,
that causes 3!4 times as much current to
flow in the circuit. the current being pro-
portional to the voltage, and the power is
the product of the current times the
voltage, which, of course. is 314 times 315,
or roughly 12,

It should be noted that where the level
of the ignition peaks is high, the matter
cannot be cured or the disturbance in the
narrow band equalized with the wide
band by any increase in the power of the
transmitter withiu reason. For example,
if the ratio of the ignition peaks were 10
times the carrier level, a case of common
occurrence, then an increase in the power
of the transmitter of fifty-fold would not
suffice to reduce the interference to the
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level of the wide band system.

The explanation of that is a long and
complicated one, and I will pass it by for
the time being. but state it to be a fact.

In this consideration of the effect of
oscillator drift, all the other elements of
the receiver. that is. the intermediate-
frequency transformers and the diserimi-
nator. were carcfully centered with re-
spect to each other. Any time change in
their constants will further change the
ratio to the detriment of the narrow band.

There has been some discussion of how
many cvcles were good enough for the av-
crage listener. I think the best way to
state the ditference between 10,000 cycles
and 135,000 cvcles is the difference hetween
something which is good and something
which is real. When I demonstrated for
the first time to the different groups who
manifested an interest in the FM system,
one thing was mentioned in all cases. That
is. they spoke of the effect of the presence

of the speaker when an announcer made -

an announcement, or when a bell or a
musical instrument was transmitted. There
was the effect of presence and it struck
everyone who heard it for the first time.
Now, I am sorry that we have not yet
attained in everyday practice what I was
able to demonstrate on those early ex-
periments, but that is what we are aiming
for. and that is what we can do. But that
is the difference between 10,000 cycles
and 15,000 cycles.

I would also like to point out that the
adoption of a 100-ke. channel will make
the use of any multiplexing service a
practical impossibility.

In conclusion, I would like to leave this
thought: In the development of any new
project of this magnitude, all sorts of
problems, real and fancied, are encoun-
tered. Ordinarily, the cures are worked out
hy the men who are building the industry,
frequently in advance of the problem ever
being realized by many engaged in it. At
the present time, we are in an unprec-
edented  situation, something that has
never happened  before. We are three
vears behind in invention. For three years
no attention has heen given to these
problems by the men who build the sys-
tem. They had more important work to
do. The problems, however. have ac-
cumulated so that, en masse. many people
see them and worry about them. I do not.
A year or so of attention to them under
peacetime conditions will make them fade,
as have all the others. I feel the hardest
ones were overcome years ago before any-
one knew of their existence.

Tne Ciatryvan: You mean anyone else.
(But yourself.)

Masor ArmstroNG: There have been a
number of subjects considered, Mr. Chair-
man, during the past few days which I
have not touched on here in this discussion
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as I felt it would perhaps economize time
to discuss them in response to any ques-
tions on the subject that the Commission
might care to inquire about.

Tue Chuamyan: I should like to have
your comment, sir, on two guestions, One
is as to the number of 200-kilocyvele chan-
nels you think should be provided to give
adequate service: and the other I wonld
like to have your judgment on is the com-
parison of the frequencies, say around 50
to those around 100 megacyeles.

Masor ArmsTRONG: In regard to the
first question, Mr. Chairman, I, in com-
mon with everyone clse, made a mistake
on that a good many years ago. I thought
that perhaps 5 megacyeles might see us
through in 1936, and in 1940 I think we
felt that 8 megacycles in one place would
do us for quite a while. I rather think that
outside of the principal centers, such as
New York, Chigago, and Hollywood, what
hasbeen suggested in the Planning Board
would do pretty well unless I am under-
estimating again how this system is going
to spread.

CommissioNer Jerr: That is 75 chan-
nels.

Major ARMSTRONG: Something of that
order. '

CommissIONER JETT: 41 to 36 mega-
cyeles, I believe, is what the RTPB pro-
posal is.

Major ARMSTRONG: Something of that
order, ves.

Ture Cnairsax: Would you care to give
us vour judgment, sir, on the feasibility
of the different frequency ranges, say
roughly comparing the 50 to 100?

Masonr ArmstroNG: In regard to the
second question, I have, as the Commis-
sion knows, conducted a good many ex-
periments and operated over a period of
vears on 117 megacyeles. As a matter of
fact, most of the demonstrations to the
art were conducted during 1985, until
Alpine was ready in 1938 or 1939, on 117
megacyeles,

With respeet to coverage, the 40-
megacyele band was the band that I chose
to operate in, principally on account of
the effect of shadows and also for the rea-
son that we could get higher power at
those frequencies.

Tue Conarryax: But not greater cover-
age in relation to power?

Muajor ArMsTRONG: Yes. Mr. Chair-
man, we could get greater coverage in
relation to power because the comparisons
between 40 me. and 117 me. were made
with the same power.

Tue Cuamyax: I thought you had
100 watts at 117 me.

Masor ArMsTRONG: The original dem-
onstration to the Institute of Radio En-
gineers was made in November of 1935
with about 100 watts. That power was
raised and a 2-kilowatt transmitter was

installed at Alpine and started operating
in April of 1939. When that power was
raised to 5 kilowatts in September of 1941,
it was put into an antenna with a power
gain of about 3, so that in effect 15 kilo-
watts were available.

ConmisstoNer JETT: On 117 me.?

Mator ArmsTRONG: On 117 me., up to
8 kilowatts were developed for short
periods of time, but the safe operating
figure was around 5 kilowatts.

Now, on the basis of skywave interfer-
ence as it is at the present time, I think
there will he interference on occasion, but
the worst interference that 1 have seen,
the worse case of interference which is in
the Commission’s report as I understand
it, would reduce the rangé of a station like
Alpine, for example, to about two-thirds
of what it would normally serve.That
wonld be, as I analyze the results, for
eleven hundredths of a percent of the
yearly time, about one-ninth of a percent
of the time. That is as far as the present is
concerned.

Now, as to the future, I cannot answer;
I could only be guided by the men who
have made a study of the subject. Dr. Del-
linger has thought that perhaps it would
not be serious. I think he was quite posi-
tive in his statement. But, if it is serious,
then we have this condition: If FM cannot
work in those channels, what can we put
in there? No amplitude modulation sys-
tem can live in that band, so we really
have to take another look at the whole
situation. I wish I could be more helpful
about it.

Tue Cnamman: I did not quite under-
stand your reference to a limitation of the
area, the reduction of the area by one
third. Was that simply on the assumption
of a change in frequency?

Masor ArmstroNG: Maybe I did not
make that clear, Mr. Chairman. As [
understand Dr. Wheeler's report, he broke
down the interference on the skywave re-
ceived at Atlanta from Princeton into
arious levels and, taking interference
that was 250 microvolts or greater, the
figure arrived at was eleven hundredths
percent of the time. Now, if yvou take a
distance. let us say, from a station like
Alpine, at the 50 microvolt level into the
300 microvolt level, you will find that you
are about two-thirds of the way out from
Alpine, according to Norton’s Curves.
That would be the interference point.
Now, there will be times, perhaps, when
the level will go higher than that.

Tue Cuateyan: In other words, vou
are talking about the extent of the rare.
occasional interference upon that station
at its present frequeney and power?

Maror ARMSTRONG: Yes.

CouMisstoNeEr JETT: In the area from
the 500-microvolt contour out to the 50;
is that what you mean®
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Masor ArmsTRONG: There would be
interference in the area from 500 out to
50.

CoMMISSIONER  JETT:
ends for primary service?

MaJor ARMSTRONG: Yes.

Tue Cuairman: Do you have any
judgment as to what that interference
would be if it were operating say at 100
megacycles?

Masor ArmsrroxG: No, Mr. Chair-
man, [ think that this particular type
probably would be less, although I am ina
field where I have to hazard an opinion.

The Cuamraax: Are von talking about
the sporadic E bursts or F, too?

Masor ArMsTRONG: Principally  the
sporadic E and F. The bursts T do not
think are a problem to any FM syvstem.

Tue Cuatrsax: I assume you do not
have any question about the ability to
generate sufficient power at the higher
frequencies?

Masonr ArmstrONG: No, I think within
time that the same amount of power that
we are now generating at 40 me. can be
obtained at 100,

Tue Cuamsmax: Well, assuming that
power is available now. what, then, is the
major difficulty or impediment, as you see
it, in a possible move to 100 megacycles?

Maoor ArmstrONG: I suppose  the
principal worry about a change of that
sort is whether you might not get into
some other difficulty that we do not know
about yet, because no high power stations
exist, and the worry over what might
happen to FM in the interval if anything
runs wrong. There have been three occa-
sions when FM escaped oblivion by a very
narrow margin, and I wonder if it would
not be tempting the gods to take it again.

Tine Cuammman: In other words, you
do not think we have enough practical
experience in that region to give us the
assurance of performance.

Mator ArMsTRONG: Unless something
very much out of the ordinary happens in
these channels, 1 would prefer to meet the
problem of sporadic E head on, with
hoosters wherever it is necessary. I do not
sayv. Mr. Chairman, that we could not do
it. It is the risk that we run in case any
unforeseen event came up.

Tne Cuarmax: 1 take it, sir, it is
largely not the problems we see, but the
fear of the problems which we cannot see
now.

Masor ArMsTRONG: I think that is true
both ways. Mr. Chairman, both as to the
sporadic E which we may have or the
sporadic F which we may have on the
present channels, or something that we
may ecncounter on the higher channels
that we do not know of. In that connec-
tion, during the interval that I was oper-
ating Alpine on 5 kilowatts power, there
were a number of reports from amateurs

The standard

using 117-megacycle super-gencrative re-
ceivers in Rhode Island and in the Boston
area who were surprised to find a signal in
that region.

Tue Cuamryvax: Where was the trans-
mitter located?

Masor ArvsTRONG: Alpine, New Jer-
sey.

Toe Cuamsan: Then, in your opera-
tion of that transmitter, you did not find
any major problems or difficulties?

Major ARMSTRONG: No, I do not think
so at all. It worked quite according to
Hogyle, and we could have raised the power
had there been more.

Mg, Lovnervink: What did you ex-
perience with respect to shadows on 117?

Masor ArmsTroNG: The shadows were
more pronounced: there was no question
about it.

Toe Cuairvax: Do the shadows tend
to diminish in ratio to the signal strength
at a given point?

Masor ArMSTRONG: Yes, I think that is
always so. This was purely a relative
comparison between the two frequencies,
and it was a qualitative judgment of
where FM could hest give service in the
rural areas, because one of the questions
or objections always raised against FM
was: What are you going to do fos the
farmers? In the carly days. the use of
these ultra high frequencies was supposed
to be strictly limited. Now, there has been
expressed the opinion here that maybe
they go too far in so far as service area is
concerned. I am not referring to the
sporadic E.

Tue Cuairyman: Just one more ques-
tion: Do you have any experience with
the skywave problems? I assume you did
not in that region.

Masor ARMSTRONG: No, there were no
reports beyond the Boston area.

Mgr. DeExNY: Major, you have pretty
well covered, I think, all of the questions
in this list. I am certain the Commission
would like to have your views on any of
the questions in the list I gave you which
vou do not think you have covered or
which you would like to add something to.

Masor ArmstrONG: I think perhaps I
have covered most of them,

Mgr. DeNNy: [ think multipath is prob-
ably the only one you have not touched
on, You have had experience with multi-
path, haven't you, that is, you have
looked for it and have not found it?

Masor ArMsTRONG: That is dating
back to 1931. At that time it was long dis-
tance and hona fide multipath. But I have
never observed multipath transmission.
1 do not doubt that you can go into the
mountains and select a place where the
direct ray and the reflected ray from a
distant ridge will give you the effect. I
think that is a very real thing, but I do
not think the places are very many com-
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pared to the rest of the United States.
I have never found it within a city.

Mrg. DENNY: You did mention ignition
noises, and I would like to get vour opin-
ion as to whether or not the problem of
ignition noises is sufficiently serious so
that it would be desirable, when manu-
facturers again resume the building of
automobiles, that consideration be given
to designing the ignition system to prevent
those noises?

Masor ArmsTrRoNG: Yes, I think it
would be highly desirable, and I do not.
think it would cost a great deal.

Mg. Apatr: With respect to operation
in the present band. as I understand it,
vou feel that band would be satisfactory
for all time to come, that is, you see noth-
ing that would make it desirable to move
out of there at this time or in any reason-
able predictable future?

Maror ArvsTRONG: Not at the present
time, but by *all time to come,” perhaps
that would be a little too far for an in-
ventor to go, and 1 really would like to
suggest that some band in the higher fre-
quencies be set aside for experimental
work just to see what can be done.

Mg, Apamr: Well, if we got settled in
the present band, that band would not do
us a whole lot of good if we had to move
later, would it? We would be up against. a
worse problem than we are now.

Maior ARMSTRONG: Once upon a time,
it was considered that the standard band
was there for all time. So it was for 15, 0,
maybe for 25 years, but I never liked to
guess more than 5 years ahead. I do not
sec any reason for thinking that we would
move to 500 megacyceles in any time that
I can forecast, but I just do not like to
foreclose myself from the opportunity of
experimenting.

Mge. Apam: As I understand it, some of
the receiver designers have indicated it
would be rather difficult to design a re-
ceiver beginning at 42 megacyeles to ex-
tend much above 60 without materially
changing their present designs, and that
would rather limit your expansion in that
portion of the band, would it not? .

Masor ArmstrONG: Yes, I think that
is so, and I was not considering or con-
templating the changing of the existing
system, although it is not beyond the
bounds of possibility to put a converter,
crystal control, or some very high Q cir-
cuit ahead. and receive in the hundreds of
megacycles, but T am not too sure.

Tue Cuairman: That is not a very
feasible operation, is it?

Major ArMsTRONG: I think it could be
done, sir. but I am not expecting that it is
going to be done. I have just pointed to it
as a possibility. If this part should ever, in
the dim and distant future, go to 500
megacycles, I think the receivers will have

(CONCLUDED ON PAGE 65)
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SPOT NEWS NOTES

FM Network Lines: Ernest W. Baker of
AT & T, addressing a joint meeting of
AIEE and IRE: " The present extensive
(radio) program networks are made up
largely of facilities equalized to 5,000
cvcles. However, if the broadcasters de-
cide that they want circuits wider than
5.000 cycles, the Telephone Companies
will be able to supply them, whether the
demand be for 8,000 cycles, 10,000 cycles,
15,000 cycles, or even higher.” No data
was presented on increased charges.

Suspended: Eagle Radio Company, 84 Cort-
landt Street, N. Y. C., has been suspended
by WI'B for 3 months for buying and sell-
ing radio equipment to the value of
$42,208 in wilful violation of limitation
Order 1.-265. According to R. A. McGov-
ern, WP B regional manager. the proprie-
tors, Victor and William Krans, diverted
lighly eritical tubes and components to
non-essential, civilian use. They accepted
equipment valued at $1?.210 in violation
of 1.-265, and unlawfully sold other equip-
ment amounting to $29,997.

Norman J. Foote: Former assistant engineer
at KWNO and amateur pioneer on 110~
112 mc. operating 9GQP, has been ap-
pointed Hallicrafter development engi-
neer. He will design new UHF and VHF
equipment for postwar services.

RMA Parts Show: Has been authorized by the
board of directors. Contingent upon the
early defeat of Germany, it is tentatively
scheduled for \April, 1945. No receiving
sets will be shown. Last RMA Trade Show
was held in 1932, when radio sales volume
had hit the toboggan.

Radio Frequencies: Just in case you’ve forgot-
ten the nomenclature adopted some time
ago, radio frequencies are now grouped as
follows:

LF — Low Frequency. . ... ...U3 to .3 mc.
MF — Medium Frequency........ 3 to 3 me.
HF — High Frequency....... .3 to 30 mc.
VHF — Very High Frequency . .. 30 to 300 me.

UHF — Ultra High Frequency . 300 to 3000 mec.
SHF — Super High Frequency
3000 to 30000 mc.

Dr. €. B. Jolliffe: Chairman of RTPB Panel 2,
on frequency allocations: “ We have more
frequency demands than there is fre-
quency space. It is true not only below
300 me. but above 300 me.”

Bahy R.R. FM Network: Is being installed by
Westinghouse for communication between
a control dispatcher’s office in Pittshurgh
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and J diesel-electric locomotives operating
between the Company’s plants in East
Pittsburgh, Trafford, and Linhart. At
present. a locomotive that has completed
a switching operation as much as 5 miles
away must return to the dispatcher’s
office for new instructions. With the new
FM system, orders can be requested and
given immediately to any locomotive at
any point on the 25 miles of Company-
owned track. FCC and WPB authoriza-
tion have been issued for this project.
Locomotive engineers are now taking
radio instruction preparatory for Class 3
operator’s tests.

MEDAL FOR DONALD H. MITCHELL

Donald H. Mitchell: Chief engineer of Gal-
vin Manufacturing Company, has been
awarded the Chicago Tribune War Work-
ers Medal, in recognition of his contribu-
tion to the war effort by developing, in
conjunction with Signal Corps engineers,
the famous handie-talkie. In the photo-
graph above, left to right, are: Donald
Mitchell, Walter Stellner, Col. Leland
Stanford, Col. Schaal. and Jack Davis,
assistant chief engineer.

High Postwar Prices: Announcements of tele-
vision receivers at 8125 to $200, presum-
ably equivalent to models which cost
$500 in 1939, are leading the public to ex-
pect commensurate reductions on FM-AM
broadcast receivers. This, coupled with
published prophesies that the first broad-
cast sets will be revived 1941 models, may
well result in the “I guess I'll wait awhile”
attitude when the first new receivers are
offered at prices as high or higher than
prewar levels.

Dr. A. M. Skellatt: Formerly of Bell Telephone

Laboratories has joined National Union

Items and comments, personal and other-
wise, about manufacturing, broadcasting,
communications, and television activities

Radio Corporation as chief engineer in
charge of research. He will be at the New-
ark plant. Before going to Bell Labs, he
was assistant professor of physics at the
University of Florida. and chief engineer
of WRUF.

Ray Ellis: Who has served as Director of
WPB Radio and Radar Division since it
was formed on July 1, 1941, has resigned
and returned to General Motors. At the
New York office, Broadway and 57th
Street, he will take up new duties con-
nected with GM problems of reconversion
and public relations. He will be succeeded
at WPB by Louis J. Chatten, former east-
ern sales and service manager for Bendix
Home Appliances, Inc.

William B. Lewis: Executive vice president
and general Manager of the recently dis-
solved American Network, Inc. has be-
come vice president of Kenyon & Eckart
and radio director of activities in the
company’s New York, Chicago, and Hol-
lywood offices. He succeeds Dwight Mills.

147 FMBI Members: Six more FM station ap-
plicants have been admitted to FM Broad-
casters, Inc. They ave:

Green Bay Newspaper Co., Green Bay,
Wis.

James Broadcasting Co., Inc.. James-
town, N. Y.

Record Herald Co.. Wausau, Wis.

Star-Times Publishing Co., St. Louis,
Mo.

Toledo Blade Co., Toledo, Ohio

WIBM, Inc., Jackson, Mich.

WEAF-FM: Now on the air as a commercial
station with a 7-day schedule, 3:00 p.m.
to 11 p.M. New call supercedes original
W2XWG. Time on WEAF-FM is givenas
a bonus to sponsors whose programs are
carried on WEAF during FM operating
hours.

FM in Canada: Over 60 applications for FM
broadcast stations have been filed in
Canada according to Dr. Augustin Frigon,
general manager of the Canadian Broad-
casting Corporation. First FM stations
will go on the air at Toronto and Mon-
treal, and a number of receivers will be dis-
tributed among those chosen as qualified
to pass judgment on the new transmission.
Demonstrations of reception will be given
by radio and department stores, although
sets will not be sold until sometime after
1945. Standards of transmission will be
the same as in the U.S.\.
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FREQUENCY SWING- Fs (KC)

F16.2 THE SHADED AREA SHOWS REGION OF NOISE-FREE RECEPTION,

dom nature, which is true of fluctuation
noise and is approximately the condition
in the case of impulse noises of the type
usually encountered in practice, the peak
noise voltage in the receiver will be pro-
portional to the square root of the receiver
band width.

An amplitude modulation receiver does
not have a definite threshold point, but
gives unity audio peak signal-to-noise-
ratio when the radio frequency peak signal
is equal to the peak noise. Since the peak
RF signal for 1009, amplitude modulation
is twice the carrier signal level, and the re-
ceiver band width required is twice the
highest modulating frequency, we can ex-
press the carrier signal level at which unity
signal-to-noise ratio occurs as

E,=K/2\F, (3)
where £, =AM carricr input voltage for
S/N =1, and K is a constant.

Similarly the threshold signal for an
FM receiver is
E=2K~/F, 4)
where FE;=FM threshold voltage and
E/E=4VFF/, (%)
From equations 1, 2, and 3, together
with the factor of 13 or 14 db for pre-
emphasis, we can calculate the curves
shown in Fig. 1. which are peak signal-to-
noise ratios obtained at the receiver out-
put as a function of the ratio of receiver
signal input required to an amplitude
modulation receiver to produce unity
signal-to-noise ratio. This ratio is used
merely to provide a measure of signal
levels which is independent of actual radio
frequency noise levels, antenna gain, etc.
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To determine what frequency swing
should be used, it is necessary first to de-
cide what signal-to-noiscis acceptable. The
Federa! Communications Commission at
present requires FM hroadcast stations to
maintain an over-all transmitter system
noise level 60 db below full modulation, on
the basis that such a noise level is low
enough to provide true high-fidelity repro-
duction of the majority of programs. This
figure is not extreme as the dynamic range
of a symphony orchestra may be as great
as 70 db, the extreme range of speech G0
db, and the range from the average resi-
dence background noise level to the
volume of painful hearing 3 is as much as
90 db. Then in order to prevent noise at
the receiver from degrading the system
signal-to-noise ratio, we should maintain a
signal-to-noise ratio in excess of 60 db.

An examination of Fig. 1 shows that a
signal-to-noise ratio of 60 db can be ob-
tained by the use of any of the frequency
swings, but will be obtained with the
minimum signal strength when a swing of
about 125 ke. is used. This means that if
we want to cover the maximum service
area with a quality of received signal es-
sentially as good as that provided by the
transmitter system, it will be necessary to
use a frequency swing of 125 ke, and a
channel width in the order of 300 ke.

If a smaller frequency swing is used, the
same signal-to-noise ratio will be obtained
only with greater signal strengths. For ex-
ample, if the swing is reduced from 150 ke.
to 75 ke., twice the signal strength is re-

3 Pender-Mcllwain, Electrical Engineers’ Handbook,
Section 9.
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WHERE SIGNAL-TO-NOISE RATIO IS 60 DB OR BETTER,
INVERSE - SQUARE -LAW PROPAGATION IS ASSUMED.

quired to produce the same signal-to-noise
ratio as is obtained at a given distance for
the 150 ke. swing. [f the signal strength is
not changed, and the swing is reduced
from 150 ke. to 75 ke.. the area receiving
the same signal-to-noise ratio as for 150
ke. will be reduced by one-half. This as-
sumes inverse square law propagation
which is applicable to the first horizon.

On the other hand. if we are willing to
accept a somewhat degraded service, with
a signal-to-noise ratio 10 db poorer than
we had with 130 ke. swing, the service
area is actually increased about 50 per-
cent, but only one-third of this area will
receive service of the same quality as was
obtained with 150 ke. swing. Of course
still smaller swings would provide even
greater service area with further degrada-
tion of the signal-to-noise ratio, but carry-
ing this process too far results in entirely
unsatisfactory service. For instance, if
only 40 ke. swing is used, the signal-to-
noise ratio at the edge of the service area
becomes about 45 db, which is no better
than is obtained in the standard broadcast
band and would therefore almost com-
pletely nullify the primary function of
FM, which is the elimination of noise in
radio reception.

These conclusions are shown in graphi-
cal form in Fig. 2. which is a plot of rela-
tive service area as a function of frequency
swing, with signal-to-noise ratio as a
parameter. It shows clearly that if we
wish to maintain a signal-to-noise ratio of
60 db, we can serve the maximum area by
employing a swing of 125 ke. If we are

(CONCLUDED ON PAGE 70)
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SOUND CONDITIONING FOR POSTWAR HOMES

Review of Techniques Which Will Enhance High-Fidelity Effects of FM Reception

I'TH present advances in the science of

acoustics, sound conditioning should at
last get its share of attention in the plan-
ning of modern homes. Segregation of
sound to provide quiet arcas in different
parts of the house, reduction of clatter
within a room. and acoustical treatment
for accurate sound reception would add
much to family comfort and should be
considered while design of a house is in
progress.

Progress of Sound Conditioning * Sound condi-
tioning has already been applied with
brilliant success to nonresidential interiors
such as theaters, broadeasting studios,
restaurants and hospitals — wherever
noise reduction is a problem of prime im-
portance. Sound control has become so
accurate that acoustical engineers now can
produce any desired auditory effect. The
first attempts toward acoustical improve-
ment by haphazard use of sound-absorp-
tive materials have given way to architec-
tural understanding of the problem. with
quality and liveness of tone the paramount
objective.

This may be observed in broadcasting
studios which have gradually developed

HIS article, prepared by the

staff of Architectural Forum,
September, 1944, reviews the ap-
plication of sound conditioning to
new and remodeled homes, with
particular reference to enhancing
the quality of FM reception. As
the authors point out, ‘‘a $500
radio in a small, acoustically bad
room is not heard to best advan-
tage. But if the room is acousti-
cally planned for its use, the room
seems bigger, the tone much
richer.”’

Another problem discussed is
that which arises when ‘“Mother
plans to listen to a symphony
concert on the radio, Father wants
to go over some reports, and Jun-
ior has homework to do.”

Consulting engineers who asso-
ciate themselves with leading
dealers and architects in their
communities will find many prob-
lems of home sound conditioning
presented for solution as radio
listeners learn how their enjoy-
ment of FM reception can be
augmented by simple acoustic
treatment of walls and ceilings.

*A"= ACOUSTIC TREATMENT
FOR SOUND CONTROL

il GARAGE
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A
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v LIVING ‘A A
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FIG. 1. VARIOUS SOUND-ABSORBING METHODS ARE ILLUSTRATED HERE

from conventional rectangular rooms
equipped with sound-absorbent material
on the ceiling alone. Today studio walls
are tilted, never parallel, and broken sur-
faces jut into the room. Acoustical ma-
terial is used sparingly on certain walls
while others are paneled with plywood to
reflect sound and afford resonance.

Sound-absorbing materials have also
been used effectively in commercial spaces
where the noise of typewriting or tele-
phoning formerly reduced efficiency of
workers. Under the pressure of war. fac-
tories. too, have found that sound condi-
tioning boosts production and euts down
ahsenteeism,

Application to Private Homes * Because of this
increase in the use of sound control, a
great varicty of good-looking and inexpen-
sive acoustical materials are now on the
market. They are the opening wedge for
further expansion of sound conditioning.
Although non-residential applications have
been phenomenally successful, few people
have ever thought of using acoustical tile,
plaster, metal pancls or wallboard in the
home. Here noise is often only a minor
annoyance, but it can have a direct effect
on the nervous system, and it is always the
unwanted noise which we hear. In the
future, this situation will undoubtedly
become more acute, because of the in-
creased use of open plans, and the trend
toward bare furnishings and no rugs which
create sound problems in modern homes.
A definite plan to control noise can con-
tribute much toward increased comfort
and livability in postwar construction and
remodeling of the family dwelling. Tt
should be possible, for instance, to provide
quiet areas in the home which will be un-
affected by noise in other portions of the
house. With proper planning and the wise
use of sound-absorbent materials, this may
even be accomplished in different parts of
the same room. Better acoustical condi-
tions could also provide greatly improved
radio reception, whether for an inexpen-
sive $30 set or for a sensitive $500 machine.

However, since home use of acoustical
materials is still mainly in the idea stage,
it is not yet certain what home-owners will
want to accomplish with sound control. A
sparing and experimental use of the ma-
terials will constitute no great loss even if
results are not completely successful, for
acoustical wall finishes cost only a little
more than ordinary ones. A knowledge of
the principles of sound transmission will
eliminate much of the guessing in these
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experiments. To better understand how
acoustics work, therefore, a brief explana-
tion is necessary.

Insulation & Absorption * There has always
been a certain amount of confusion in this
field because of the failure to distinguish
clearly between sound insulation and sound
absorption. The first deals with transmis-
sion of both airborne and impact noises
from one space to another. Sound absorp-
tion on the other hand is concerned with
reducing the general noise level within a
space, and with providing more nearly
ideal acoustical conditions. This type of
sound control deals solely with airborne
sound waves which, besides traveling
through the air, bounce from any reflec-
tive surface.

Without realizing it. everyone knows
that talking to a person outdoors and in-
doors are acoustically two different situa-
tions. Qutdoors it is necessary to speak at
a person, perhaps to turn your head
towards him because the sound waves.
unlimited, go off in all directions. Indoors,
where sound is trapped and reflected, you
instinctively know the sound will reach a
person even if yvour face is turned away
while speaking. When sound-absorbent
material is used on a ceiling the acoustical
result is almost as though the ceiling had
been removed. If this sort of material is
also used on walls, it might absorb too
much sound, giving the uncomfortable,
because unaccustoined, sensation that you
are out of doors.

Too great reflection of sound waves,
however. produces a hooming effect during
conversation. This is ecasily scen in the
contrast between a furnished room and an
unfurnished one. In an empty apartinent,
sound reverberates becanse the waves
bounce back and forth reflected by the
bare walls, ceiling and floor. Upholstered
furniture and rugs act as sound absorbers
and produce the tones we are accustomed
to hear.

In sound insulation, which combats the
transmission of noise from space to space,
it must be remembered that airborne
sounds can enter through windows. cracks
under doors, flaws in masonry or plaster-
ing, cracks around ventilating ducts, even
pipes and conduits. Careful workmanship,
the elimination of cracks, and use of
acoustical duct filters will help this sit-
uation.

In addition, airborne sounds may be
transmitted directly through a building
structure which acts as a diaphragm set in
mwotion by the sound waves. This motion
is translated back into sound on the other
side of the structure. It can be most
effectively reduced by heavy construction
such as 4-in. to 6-in. masonry walls, non-
homogenous walls, and by walls or ceiling
of two or more layers with a sound-absorb-

ing filler like mineral wool. According to
tests conducted by the Bureau of Stand-
ards, a wall constructed of Y4-in. insulat-
ing board and plaster on each side of 2-
by 4-in. studs reduces noise better than
walls made with either gypsum or wood
lath as the plaster base. However, a heavy
masonry wall is still better and is less
expensive than double construction float-
ing floors and ceilings and similar devices.

Impact noises, a completely different
type of sound transmission, must also be
considered if sound insulation is to he
effective. They are caused by structural
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FIG. 2. TREATMENT OF STAIR WALLS

vibrations from one portion of a building
to another. Walking, moving furniture,
rattling of water pipes are all examples of
impact sounds. They can be effectively
reduced at the source by covering the floor
with rugs or resilient floor tile, and by
proper mounting of pipes and conduits.
Sound-absorptive material, used mainly
to reduce noise within a space, can be ap-
plied to the problem of sound transmission

in certain cases. A hallway down which
sound travels from a living room to a bed-
room may be treated in this way. Absorp-
tive materials may also be used to reduce
noise transmission from one part of an
irregularly-shaped room to another.

Objectives of Sound Conditioning » With the dis-
tinction clearly made between sound in-
sulation and sound ahsorption, acoustical
treatment of a house boils down to three
objectives: preventing the passage of sound
from one room to another, absorption of
noise at the source, and sound control
within rooms. To accomplish these ends,
elaborate and expensive devices are un-
necessary. Careful thought and the use
of certain new design ideas make sound
conditioning a relatively simple matter.
Houses can be planned to maintain areas
of complete quiet. or to accomplish at
least a great reduction in sounds which
travel from a noisy part of the house to
quiet parts. For instance, houses may be
planned and built in such a way that
children will be able to sleep in the bed-
room portion while their parents play the
radio or have a party in another part of
the house. This is illustrated in Fig. 1.

In a one-story home, this can be accom-
plished by planning for sound control at
the design stage. A bank of fireplaces and
chimney flues installed between living
room and bedrooms, Fig. 1, makes an ex-
cellent sound barrier for this purpose. If
the fireplace is not wanted, a masonry wall
can be used, finished in the ordinary way
or left unfinished as a functional decora-
tion suitable for both modern and tradi-
tional homes. Another excellent barrier
device is a double row of closets, one row

FiG. 3. WALL MARKED *‘A'” ABSORBS SOUND TO PRODUCE QUIET CORNER
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. opening into the living room and hall, the
other into the bedroom. Closets are par-
ticularly effective. since clothes are ex-
ceptional sound absorbers. If, in addition
to the creation of an effective sound bar-
rier. the hall connecting living room and
bedrooms is treated with acoustical ma-
terial, airborne sounds traveling through

32

GYPSUM BOARD FABRIC

PLYWOOD
PANELS

the corridor will be absorbed and consider-
able ‘noise control achieved even when
doors are left open.

In a two-story house this separation is
more difficult because ordinary floor and
ceiling construction does not constitute
a good sound barrier. Nevertheless, treat-
ment of the side wall of the stairway with

FIGS. 4 AND 5. ARRANGEMENT AND
ACOUSTIC CONSTRUCTION IN THE HOME
OF SHERMAN FAIRCHILD

sound-absorbient material as shown in Fig.
2, would partially isolate living and sleep-
ing quarters. Living room noises and the
sound of the radio would be prevented
from going up. and upstairs noise, such as
bathroom sounds, could not come down.
Actually the noise would not be elimi-
nated, but the substantial reduction in
sound flow resulting from this treatment
would probably make it worth while.

Similar to the bathroom problem is
sound control within a kitchen. Both these
rooms are particularly subject to reverber-
ation because, unlike other parts of the
house, they do not have sound-absorhent
furnishings. Tile, metal, and plaster, the
materials most commonly used. are bril-
liant sound reflectors. The clatter of dishes
is therefore intensified and easily pene-
trates into the dining room as an un-
pleasant background to dinner. Harsh
noises are also an annoyance to the house-
wife who spends much of her time in the
kitchen.

Again the basic treatment should be the
absorbing of sound at the source. An acous-
tical ceiling and resilient floor-cover-
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ing deaden the noise, but additional re-
duction can be accomplished by the use of
wooden or linoleum work surfaces instead
of enameled metal drainboards and
tables.

To prevent the transmission of sound
from kitchen to dining room, a pantry or
utility space hetween the two rooms can
be used as a barrier. This still leaves the
problem of ngise entering through the
door, If the door is placed next to the
pantry, and the small section of wall
leading into the dining room treated with
sound-absorbent material, as indicated in
Fig. 1. this problem should be considera-
bly reduced. Sound waves must be re-
flected from that particular section of
wall to go around such a barrier. and when
they hit the acoustical material they are
in the main absorbed.

Zones of Quiet * Conflicting activities in the
same room or same part of the house is
another problem which can be solved by a
moderate use of acoustical material and
wit. One of the most annoying sidelights
to family living is the problem of using
the telephone when everyone else isaround.
For convenience. the phone is usually
located in a central spot. It can be an-
swered gquickly, but a conversation cannot
be carried on unless other members of the
family stop talking and the radio is turned
down. Borrowing a trick from the open-
front telephone hooths in New York’s
newest subway will help solve the prob-
lem. Here acoustical tile lines the three
sides of open-front booths, allowing con-
versation even during the rumble and
crash of a passing subway. In the home, a
small recess could be built into the wall
and lined with a few acoustical tiles. This
is also illustrated in Fig. 1. Such a device
is needed anyvway as a planned location
for the telephone and although it might
not he 100 per cent effective in isolating
sound, it would be a vast improvement
over the common variety of telephone
table.

Another tricky problem in acousties is
presented by a family whose members all
want to use the living room at once.
Mother plans to listen to a svmphony
concert on the radio, Father wants to go
over some reports and Junior has home-
work to do. An acoustically planned L.-
shaped room. Fig. 3. allows all these
things to be done with a minimum of fuss.
Mother sits beside the radio which is
placed at the top of the " L™, Sound waves
traveling the length of the room would
ordinarily bounce off the wall and into the
alcove where father and son are seated.
Acoustical material on the end wall, how-
ever, would absorhy much of this sound,
leaving the alcove relatively quiet while
the radio plays. If the sound reduction
from this treatment is not sufficient, ex-

tended bookcases can act as additional
baffles.

Improving Radie Quality * Quite apart from
segregation of sound in the living room is
the problem of improving its acoustical
quality for better radio reception. Since
most living rooms are small, they never
capture the true quality of a large or-
chestra which should be heard in a concert
hall to be appreciated. A $500 radio in a
small, acoustically bad room is not heard
to best advantage. But if the room is
acoustically planned for its use, the room
seems bigger, the tone much richer.

This device was used to advantage in
Sherman Fairchild’s Manhattan town
house.* Fig. 4 shows a view of the living

although perhaps not in so elaborate a
form.

This sort of construction will undoubt-
edly become more important as the de-
mand for better home acoustics increases.
Trends in modern architecture — the
openness of design, lavish use of glass,
bareness of furnishings and lack of rugs —
will also tend to increase demand for
acoustical planning where hefore one could
take it or leave it alone. Modern houses
will also present a sound transmission
problem with their use of lighter materials
in place of regular plaster partitions. On
the other hand they will offer heretofore
unknown acoustic opportunities because
sound problems can be solved by the
design itself. Walls need not he parallel,

RECORDING MACHINE R RADIO

WITH SLIDING COVElS)

4 RECORD-
STORAGE CABINETS:

“

ECORD
CHANGER

FIG. 6. DETAILS OF THE RADIO, PHONOGRAPH, RECORDER, AND RECORD CABINET
SHOWN IN FIG. 4. LOUDSPEAKER IS MOUNTED SEPARATELY

room, while the acoustic treatment is
diagrammed in Fig. 5. The long. low radio
cabinet can be seen in Fig. 4, with a de-
tailed sketch in Fig. 6. The loudspeaker is
at the opposite end of the room in Fig. 4.
and therefore does not appear in this
view. Realizing that good radio sounds
ouly as good as the room it is in. Mr.
Fairchild demanded an acoustically per-
fect interior for his speciallyv-built set. In
addition to the radio, he had two grand
pianos. To obtain the best possible tone
from his instruments, the living room was
treated to sound like a huge symphony
hall. The ceiling was made of wood frames.
some areas filled with broken pieces of
wallboard, others with rock wool to pro-
duce irregular reflections of sound. A
second cloth ceiling was stretched over
this. Rock wool padded one wall behind a
grass matting and the opposite wall was
made of plywood. Glazed panels, one of
which is set at an angle, formed the other
two walls. The construction is shown in
Fig. 5. The result in faithful reproduction
of sound was extraordinary, and it seems
plausible that this technique in varied
form could be applied to many situations,

* For detailed description see Architectural Forum,
April, 1943,
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glazed panels may be tilted and acoustic
materials placed to best advantage. With
the development and perfection of such
design, sound conditioning can be aimed
not only towards remedying the faults of
present construction, but towards creating
new acoustical opportunities for future
homeowners.

The consideration of acoustic treatment
for modern homes is particularly appro-
priate at a time when broadcast engineers
who would like to reduce the 15.000-cvele
standard of FM fidelity complain that
the acoustics in most homes are such that
the high-frequency overtones are lost. It
may very well be that sound-treatment of
postwar homes will be featured along with
quick-freeze units and air-conditioning.
There is no reason why, with intelligent
planning, modern living rooms cannot
have the acoustic characteristics of small
concert halls.

Since FM standards set now will prevail
for years to come, it would be far better to
set them high, even though they cannot be
utilized to the fullest extent at this time.
Eventually, if 15,000-cycle quality is
available, progress in materials and home
construction will afford its advantages to
radio listeners.
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328 FM STATIONS NOW OPERATING OR PROJECTED

With 42 More Applications, 190 Cities in 39 States Are Now Represented Up to October 6, 1944

ALABAMA
Call S¢. Mi. Mec.

Birmingham

Birmingham News Co. ... 17,700 44.

Volce of AlaInc......... seveeen..-. 17,200 45.

Birmingham Bestg CoIne  ......... 18,5680 46.

Mobile

L-L-12)

10.000 46.1

Mon'gom.ry

Mon 17,2990 43.5

mery B C 06000000
MDJP( 'O\') ..... 4,761 45.5
CALIFORNIA
Alameda
Tlmes-Star Pub Co. ... ..

Fresno
J E Rodman (KFRE).... ......... 24,752 44.1

Hollywood
C B 8 Inc
Warner Bros Bestg ('

6,450 49.1

O

Los Angeles

Univ of Southern Callf.
Blue Network Co Inc. .
Tim

Don Lee Bestg 8ys (

SR WD

Cons Bestg COI;D Ltd. ...
MGM Studios Inc. . .
Oakland

Tribune Bldg Co (KLX). .

Ontario
The Dally Report.......

Riverside

B Corp of Amer
(KPRO).............

San Bernardino

High School District (i<d)

8un Co of San Bernardino

San Francisco

Board of Lducatlon (l d) .
Au(oouwd Bos

2,240 49.9

48,000 43.5

vesesseas. 250w 42,
........... 17,101 44.

-

wWomm =

Don
NB C Ino (KPO).......
Hearst Publications Inc.

Stockton
E F Pefter (KGDM). ...

Ventura
Su?t of County Schools

-
o
-3
<
-3
[ od
o
2

COLORADO

Denver

KLZ Beam Co (KLZ).
Satelite 100 wW. ........

NBClIne (KOA).......

CONNECTICUT

43.
43.

-
<
L= 1

Hartford
Hnrtlurd T'imes Inc
iT ZL900 43.7

............. lC-FVl 6,100' 45.3!
WDRC Inc (WDRCO) . WDR( ..... 46.5

"1 Application fiied to change to 15.561 Aq. mi., 43.3 me.
New London

Trnvelm 1ostg ‘wve nrp
(W

Thames Bewtg Co (WNLC)  ...... 3,500 44.5
DELAWARE
Wilmington
WDEL Ine (WDEL). ... ...... . 6,400 $4.5
DISTRICT OF COLUMBIA
Wcshing'on
l& & Balley (l.xp) 43.2
N B (WR 44.3
Times H lld 46.3
C mph.ul Bestg Co (W 46.7
Eve Star Bestg Co (WMAL) ..... 5, 471
FLORIDA
Jacksonville
Floridas Beatg C o (WMBR) 11,700 44.7
Miami
Miami Bestz Co. . . 3,630 46.5
Tampa
Tribune Co (WELA)Y ... ... ..., ais
Tampa Times Co ... P 8,100 45.1
GEORGIA
Atlanta
Roard of Educuuon (Ed) ....... na 1 kw 42.5
Constitutiop Pub Co. .... ........... 7.380 45.3
Macon
Middle Georgla Bestg Co 12,600 45.7
Macon Telegraph Pub Co.,  ........... 12,000 46.7
Southeastern Restg Co. .. 12,600 47.7
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ILLINOIS
Call Sg. M. Mec.
Bloomington
WJIBC Radlo Statlon.... .......... . 6,680 45.3
Champaign
(& hnmpalgn News-Guzette
950 0000005000a0000 0000000000 4,660 49.1

Chicago
Board of Fdueation (Ed)
al B Co. .

WHFC Inc (WH
Blue Networ

NN weD eRwPe=NN;

Decatur
Commodore Bestg Ine
(WSOY)............

Evanston
Board of FEducation (Fd).

15,708 46.5

Macomb
W 1l State Teachers Col
(Ed)

1 kw

Peoria
Peoria Bestg (Co (WMBD) e

Quiney
Illlnols Bestg Corp
(WTAD)

11,613 48.7

15300 441

Rockford

Roekford Restrs Inc
(WROK)......... o 200009000

Rock Island

Rock Island Bestg Co
(WHBF)............. B60aa0000 3,000 44.5

Springfleld

WCBSIne.............

Commodore Bestg Ine.

Urbana

Board of Education (Ed).

INDIANA

3,900 47.1

. 918 16.
........... 050 49.

©=—

..... 42.9

Bloomington

Indiana Unlv (Ed)...... olelolelelelelnlete PN

Evansville

Evansville on the Alr! ... WMLL ..... 44.5
1 Application filed for new station, 17,458 8q. ml., 43.1 mc.

42.9

Fort Wayne
Westinghouse Radio Sta-

tons lne. . ........... WOWO-FM .o 4409
Famnwnnh Tele & Rndlo

[0 ¢ + T 8,500 46 1
Hammond
wion Rndlo Station

(WJOB)......... 2,241 49.9
Indionapolis
Indianapolis Bestg Inc

(WIRE 13.640 ::‘ 2
WFBM Inc (WFBM). i5330 457
Capitol Bestg Corp

(WISH) .......... 14,3120 48.7
Muncie
Donaild A Burton (W'LBC) ..... 9,600 46.5
Shelbyville
Shelbyville Radio Ine. . . . 3,730 46.1
South Bend
South Bend Tribune. . .. ceee. 471
Terre Havute
Banks of Wabash Inc.... ..... N 7.440 48 7
West Lafayette
Purdue University (Ed)........ 00000  ©0000 42.7

. IOWA

Cedar Rapids
Gazette Co. . . .. 7.400 44.7
Davenport
Tri-City Bestg Co....... 7,400 46 3
Des Moines
Ceutral Bestg Co (WHO). ....... ... 18,200 46.1
Dubuque
Telegraph Herald (KDTH) ........... 8,060 46.5
Waterloo
Josh Higgins Bestg Co

{(KXEL)....ooracuunn shsanas ceve 26943 44.3

KANSAS
Call Sq. M. Me.
Lowrence
Uuplv of Kansas (Ed)..... .. 0000000 1 kw 42.9
KENTUCKY
Ashland
Ashland Bestg Co (WCMI) .......!... 4,160 46.1
Beattyville
Untv of Ky (Ed)........ WBKY ..... 42.9
Lexington
Amer Bestg Corpof Ky.. ..... 6,300 45.1
Lovisville
Courler-Journal, L'v'le
(- ogoo0ao0c00a00 13,200 45 5
Northside Bestg Corp. . 8,665 46 3
Owensboro
Owensboro Bestg Co..... ........... 7.250 47.9
LOUISIANA
Baton Rouge
Baton Rouxe Hestg Co. .. WBRL ..... 4.5
New Orleans
Lo)ola Univ (WWL).... 8,478
mes Picayune Pub (o™ . 14,000 45.7
MAINE
Portland
Portland cstg Sys Ine
A 3o 000000000000 80060000600 3,980 471
Avgusta
Gannett PubCoInc..... ......... 3,068 491
MARYLAND
Baltimore

Hearst RadloInc........ 7
Md Bestg (‘urp (“'ITH) 1
Balt Radio Show Inc
(WFBR)............. 9
Mc(mu(l}:euul Radlo 9
Baltimore Bestg Corp.. .. 3
Olney
FM Devel Foundation... ........... 18,844 43.9
Salisbury
Ponlnsu]a Bestg Co
(WBOC). ... ivunnne Solaleletelolalere) 6,000 48.9
MASSACHUSET‘I’S
Boston
Fllene's Television Inec. . .. 21,708 43 1
E Anthony & Sons Inc. .. 19,650 43.3
CBESInc (WEED..... 20,200 43 5
Yankee Network. . ......  WGTR ..... 44 3
Waorcester Tele Pub Co 7.000 453
Westinghouse Radio Sta-
tlons Ine (WBZ)...... = WBZ-FM ..... 46.7
Fidelity Bestg Corp. . .... ........... 3,600 47.1
Mnthuwn Radlo Co’ Ine
WHDH)............ 3,600 47.7
Fcll River
Doughty & Welch Ele¢cCo  .......... 2,120 47 3
Holyoke
Hnmpdrn-"umpshlre Corp
{(WHYN)........... 14,340 44.1
Lawrence
Hildreth & Rogers Co
AN o 000000000000 00000306900 2,970 44.9
New Bedford
E Anthony & Sons Inc¢
NBH).......... 1,787 45.7
Pittsfield
Monroe B kngland
({3 ) oaaoaooo00000 000300900 950 45.7
Springfield
Westinghouse Radlo Sta-
tions Inc (WB7A) ..... WBZA-FM 5 481
Worcester
Worcester Tele Pub Co .
(WTAG)........c.... WTAG-FM ..... 46.1!

'APpllcatlon has been made for new statlon on 43.5
me.. 20.437 sq. mi.

MICHIGAN

Battle Creek
Federated Pubs Inc

(WELL).......0vnen 4.100 48.1
Bay City
Bay ity %hool D|strlct 5 500000 S0anad 2A00
Bay Bestg CoIne. . ..... S a 8,157 46.1
Benton Harbor
Palladium Pub Co....... ..... oo 1,825 46.1
Dearborn
Herman Radner (WIBM) ........... ..... 49.%
Detroit
Board ot Lducatlon s ). ........... 42.7
Evening vé WENA ..... 44.5
John Lord Booth( MBC) WLOU ..... 44.9

FM axp TELEvVISION



Call Se. M{. Me.
wm (ioodwlll Statlon
(WJE ) 6,800 45.3
James F
8,790 46.5
hlnz—lrendle Bestg Corp 6,750 47.3
Grand Rapids
Fetzer Bcsr.gCo ......... 18,250 43.9
Leonard A uls,..... 6,460 46.1
King-Trendel Bestg Corp. 5,300 46.9
Houghton
Mich Colof Mining & Tech .....cceveee  so.ee 42.1
Jackson
3oard of Edueation (¥d). ........ eee seeve eons
WIB\I Inc (WIBM)..... .......... e seses 49.5
Kalamazoo
West Mich Col of Ed (Ed) ....ccounve oese. 42,5
Lansing
WIIM InC (WJIM)....ic seecocccnns 3.800 47.7
M1. Pleasant
Board of Education (Kd). ...oc.cieee conve oece
Muskegon
backer Radlo
(WKBZ)..... Corp' ciacscesess 2,290 45.7
Port Huron.
Times, Herald Co. .. cesreceneen  B56OO 47.7
Saginaw
Saginaw Bostg Co (WBAM)  .......... . 2,100 45.5
MINNESOTA
Minneapolis
Minnesotu BestB Corp. ... oovuno.nn .. 18,155 45.3
St. Paul
WMIN BeStg CO...oovve vvevenccnn . 13,273 45.7
MISSOURI
Clayton
tchool Distriet (Ed)..... ........... 1kw ...
Kansas City
gwll)hl:lﬂ (‘)i...'. 000060600 . 1 kw 42.5
m Radio E
& ore SR ROZY ..... 44.9
Midland l\ ‘) KMBC-F \l 8,700 46.5
WBH Bestg o(W’lill) 50 000000 9,200 46 Y
St. Joseph
KFEQ Ine (KFEQ)..... 0000000000 00000 LWot)
St. Lovis

Su;z’l‘lmes Pub Co

cBSIne..........
Globe-Democrat Pub (‘o

NEBRASKA

Omaha
Worid Pub Co (KOWH).. ......... .o

NEVADA

11,660

45.5

Las Vegas
Nevada Bestg Co. . .....

NEW HAMPSHIRE

560 49.5

Manchester
Radlo Volce of N M Inc
(WMUR)............

Mt. Washington
Yankee Network . ....... WMTW

NEW JERSEY

31,630 43.5

43.9

Brunswick

Home News Pub Co.....
Jorsey City

Bremer Bestg Co. .
Newark

Board of Ed (Ed).......
N J Bestg Curp {(WHOM)
Paterson

N Jersey Hestg Co Inc. ..
Trenton

Mercer Bentg Co........ “reesreanca 3,200

NEW YORK

cirenes 4,925

Albany

WOKO Inec (WOKO). ...

Binghamton

W )lle H Jones Advt Agency
(WNBF)

7,164 45.1

WNBF-FM

Brooklyn

Frequenoy Hestg Corp. ..
Buffalo

Bourd of l-,ducatlun (I d)
WBEN Inc (W

WEBR In¢ (WLBR)
Corning

Evening leader..........

Floral Park
Sewanhaka High Sehool
(Ed)

21,830
3,420

5,213

thaca
Carnell

15,000

University (WHCLU)
Jamestown

New York
Board of Education (Ed) .
Edwin H Armstrong (Exp)
Munlolg'u Bnur 8ys

WNYE
W2XMN

WNYC-FM
WGYN

NBC Ine (
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WGH Fineh
Mare boe

C S Inc WABC) .
Bamberger Bestg Sve
WOR).....oovuenne

(
Metro Television Inc.
Blue Network Inc (WJZ)
News Syndicate Co Inc. .
Co Ine

W CA Inc {WMCA,
Heurst Radlo Inc (
Debs

= Mem Radiv
Greater N'Y ‘Bestg '(',E;éb
Ogdensburg
8t Lawrence Bostg Corp. .

Poughkeepsie
P'kpeie Newspapers Inc. .

Rochester
WHEC Inc (WHEC).
arison

mromberg-( ‘Tl Gy
(WHAM)............

Sehonodady
Capltol Bestg Co........
General [ulectrlc Co

Syracuse

WAGE, luc (WAGE).
Onondaga oBatx(‘

[} e(ntul \') Y Bestg Corp

Utica

WIBX Ine. ...
Watertown
Bmockway Co (WWXNY)..

White Plains
Westchester Bestg Corp
(WFAS) ....oooeenes

NORTH CAROLINA

7,780
6,745

8,800

10,290

4,145

435

Durhom

Durham Radlo Corp
(WDNC)

Greensboro

N C Bestg Co lue. . .....

Raleigh
WPTF Radivo Co (WPT'F)
Roanoke Rapids

‘Telecast Ine. .

Wimion-Sclom

Gordon Gray . ..........
Pledmont Pub Co (WHJIN)
Wm Henry Alford.......

NORTH DAKOTA

Grand Forks
Unlversity of N D (Ed). .

13,200
23,343

5,198

seces

Akron
Summlt Rudlo Corp
(WAKR)

Ashlcnd
Beer & Koehl...........

Astabula

WICA Inc (WICA)......
Canton

Ohio Bestg Co. . ........ Calsesssaent 8,499

Cincinnati

WEXFM

B
Cin Times Star Co.

Cleveland

Board of Mucatlon (Ed) .
N B C Inc (W “)
WGAR Bestg Co (
Ll‘l‘l'.?d l)iwtz Co (W(

Columbus
Central Ohio Bestg Co. ..
wu\s Inc (WBNB).

rosley Corp...........
Unl Bestg Co (WHCK)

‘The Pixleys. . ...........

Dayton
Crosley Corp. ..
Newark
Advocate Ptg Co. ., ......
Steubenville

Valley Bestg Co (WSTV).

Toledo
Board of lAuullon (Ed). .
Toledo Blade C

Wooster
Wooster Rep Ptg Co.....

Youngstown
WEMJ Bestg Co (WFMJ)

OKLAHOMA

WBOE

Oklahoma City
Plsf(u Court Boatg Co
W.

Tulso
Fred Jones Bestg Co..... shesmaes e 22,000
World Pub Co, Tulsa Trib-
une

Sg. M1, Mec,

45.11

47.3

9.9

43 9
43 3
49.1

44.1
46.7

46.5
48.9

48.9

o e s e i
FAR S
Gt

-
&3
-

-
o
-

4475
9.3

44.1

44.

«

45.3
45 7

OREGON
Call

Portland
uUregonlan Pub Co..
Bestrs Oregon Ltd

PENNSYLVANIA
Bethlehem

Easton
Associuted Bostrs Inc. ...

Harrisburg
Keystone Bestg Corp
(WKBO)

Johnstown
WJAC Inc (WJAC) . .

Lancoster
WGAL Ioec (WGAL).....

Philadelphia
Penn Bestg Co (WIP).
WFIL Bostg Co (W IL)
Westinghouse Radlo 8
tions Inc (KYW)......
Gibraltar Sve Cor
WCAU Bestg Co (
wm Penn Bcst.g

WIP-FM
WFIL-FM

KYW-FM

WCAU-FM
WPEN-FM

1W
Y le Pubs (Phila-

Inquirer).............

Pittsburgh
Liberty Beatg Co........
Walker-1Downing Co!

WWSW). ... ...,

WCAE Inc (WCAE)
Pitts Radio Sup House
WJIAS;

Westinghouse Radio
tions Inc (KDKA). .

Reading

Hawley Hesv.g RZDavo0o000

Scranton

Seranton Bestrs Inc. . ...,

Sharon

Sharon Herald Bestg Co
(WPIC)

Uniontown
Fayette Bestg Corp......

Westchester
State Teachers Col (Ed)..
Wilkes-Barre

l.ouls G Baltimore (WBRL)
Williamsport
WRAK Inc.....

York

Ym'k ucuw Co (WORK).
RHODE ISLAND

Pawtucket
Pawtucket Bestg Co. . ...

Providence
A A Schechter....... a
Providenoe Journal €

& Webb BNNK ‘Co

SOUTH CAROI.INA

Charleston
Atlantic Coast Bostg Co. .

Greenville
ureenvﬂle News-Pledmont
b T

Greenwood
Greneo ke, ... ..

Spartanburg

Spartanburg Adv Co
(WSPA).....

Jackson

sSun Pub CoIne.........
Knoxville

Amer Bestg Corp (WHBIR)
Nashville

Nt l.lre & Acc lns Co

Abilene

Reporter Beatg Co. .. ..

Amarillo

Amarillo Bestg Corp
(KFDA)

Beaumont

KRIC Ine (KRIC)......

Dallas

AHBeloCorp.........

KRLD l{adlo (AJI'D

Harlingen

Harbenito Bostg Co......

Houston
Houston Pﬂntlng Corp

(KPRC
KTREH But.g COuvrinane

San Angelo
KGKLIne.......

Sg. Mt

13,382

5,826

2,800

2,800

4,000
21,792
1,200

11,030
10,240

23,678

5,305

26,600

13,400

5,600
6,650

22,700
20,000

2,400

10,500
14,300

6,936

46.
48,

48.

48.

44,
45.
46.
47.

6.

4.

45.

48.

47.

44.
45.

45.
45.
46

47.
48.

47.

44.

44.

43.

47.

44.
46.

45.

45.
43.

43.
45.

48,

46.
47.

45. 3

- N W oemNn wo
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o
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RCA produces the finest and most complete line
of de luxe recording equipment. Included are units
or assemblies for every need . . . . complete
“packaged” equipment for field use, a high-quality
recording attachment for mounting on standard
RCA turntables, and a de luxe recording “lathe”

for professional-type installations.

RADIO CORPORATION OF AMERICA

RCA VICTOR DIVISION « CAMDEN, N. J.

v PN

All three are outstanding in several respects:
first, they are built to provide quality and dura-
bility rather than to meet a price; second, they
are designed specifically for the unique require-

" ments of broadcast use; and, third, they are the

result of many years of experience in designing

and building earlier models.

And remember...as the units shown here were
better than preceding madels, so will new designs
be even better! Reserve your postwar recorders
now. For information, write to Broadcast Equip-
ment Section, RCA, Camden, N. J. regarding the
Broadcast Equipment Priority Plan.

Portable recording equipment. Model
OR-1, economical in price, for good
recordings in the studio or field. A com-
plete recording channel consisting of a
rim-drive turntable with standard record-
ing and reproducing arms, an amplifier
chain and a loudspeaker unit.

[V Y

o Ao 73 DI




Pictured here is the recording lathe bank at
OW! Headquarters, New York City. These RCA
recorders are used in making transcriptions of
OWI news and entertainment programs for over-
seas broadcasting.

Close-up view of the RCA recording model em-
ployed at OWI| Headquarters. A professional-
type unit, the 73-AX Recorder provides highest-
quality, instantaneous recordings for broadcasting
purposes. 30 to 10,000 cycle frequency response.
Records at 33V4 or 78 r.p.m., outside-in or inside-
out at 96, 112, 120, 136 or 154 lines per inch.

Speed and groove adjusiments at the turn of aepe

a knab.

<= Recording attachment for turntable mounting. The Model

72-C Recording Unit for control room use with stondard

RCA 70-C turntable equipment. Cutting head provides
for a uniform response from 60 to 6000 cycles.



San Antonio

Call Sg. Afi.  Afe.

.soul,hland Industries Inc

(WOAD.............. 16,500 44.5
Wichita Falls
Rhea Howard........... ceeeeecn.. 12,800 46.5

UTAH

Salt Lake City
Rndlo Serv Corp of Utah

P (KSL)............... sstisiaanne  sewes 44.7
Intermountain Bestg Corp  ........ 000 800 46.7

VIRGINIA

Newport News
H ton Roum ch 4
] :%?vn ..... u’ 90  ©O0D00G 5950 44.7
Norfolk
w TAR Radlo Cor

(WTA )p ...... seecascases  B,702 46.8
Portsmouth
Portsmouth Radlo COrPes  sevenveeees 6,000 47.3

Richmond

Call Sg. M. Me.
Haveus & Martin Ine
(WMBGH .. ... ... 12,130 461
Richmond Radio Corp. 11,269 46.3
WASHINGTON
Seattle
Radlo =ales Corp. . B200 445
Spokane
Louls Wasmer Inc (KHQ) .......... 12,609 45.7
WEST VIRGINIA
Beckley
Beckley Newspapers Corp 8,500 ...,
Charleston
Charleston Bestg (o
(WCHS)Y .o iiii e, veese e
Morgantown

WVaRadloCorp. ...... ... ... .. 33.244
Satellite on 49.9 mc. at Pittsburgh 1,620 sg ml
Satellite on 49.9 mc. st Wheellng 344 8q.

FGC HEARING ON RAILWAY RADIO

Summary of the Review of Radio to Railway Service

T THE request of Senator Burton K.
Wheeler, a three-member committee
of the FCC held hearings at Washington
on September 13, 14, 15, 16, and 18 to
give the Association of American Rail-
roads, representatives of various individ-
ual roads, radio manufacturers, Govern-
ment witnesses. and safety experts an
opportunity to express their ideas on the
application of radio to railroad service.

These proceedings, a direct outgrowth
of the two-day hearing conducted last
February 11 and 12 by the Kilgore Com-
mittee, to explore use of radio for prevent-
ing accidents, were presided over by Com-
missioners Paul A. Walker., Norman S.
Case, and E. K. Jett.

Under the guidance of Jeremiah Court-
ney, FCC counsel, the 40-odd witnesses
presented a comprehensive picture of rail-
road signalling proceedure and problems,
the types of radio equipment available to
meet the needs of this service. and the past
experience with experimental railroad
installations.

Unfortunately. despite the twice-
repeated request by Commissioner Walker
that the safety aspect of railway radio be
given special emphasis in all testimony,
only William S. Halstead, consulting rail-
way radio engineer. Albert G. Morrison,
director of transportation at the Kings-
bury Ordnance Plant, and Herbert A.
Friede. chief of Emergency Services, Wash-
ington. . C., all witnesses produced by
the FCC, spent any considerable time on
this important subject.

The reluctance of the railroad witnesses
to discuss the safety potentialities of
railway radio was cspecially surprising in
view of the fact that the Terre Haute
wreck, with its sizeable toll of life, oc-
curred on the second day of the hearing.

This may have accounted for the very
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forceful statements by J. G. Tuhrsen,
Washington representative of some mil-
lion Railroad Brotherhood members. The
final witness at the hearing, he stated that
his members favored the use of radio not
as much because it improved efficiency of
operations as because it would improve
the safety of those operations. Thus the
lives of passengers and employees would
be safeguarded. He pointed out that many
thousand emplovees are killed or injured
each year in the performance of their
duties.

The railroads, as a group, had no con-
crete programn to submit for the Commis-
sion’s consideration. No doubt this was.
to a great degree, due to the fact that the
use of FM for railway communications.
chiefly responsible for the revival of in-
terest in this radio application, has come
about during the War,

On the other hand, the opinion has heen
expressed privately by railway officials
that, if they admit now that radio can be
used to promote safety, the admission may
be used against them in court cases arising
from accidents, as showing negligence by
not having made use of radio already. [t
seems, however, to be rather weak reason-
ing. since the development of suitable FM
equipment has come about at a time
when the sale of apparatus is still re-
stricted as a wartime measure!

Further confusing the issue was the
flat statement by W. R. Triem,! gencral
suporiutcndent of telegraphs for the Penn-
sylvania Railroad, testifying as a repre-
sentative of the American Association of
Railroads, that in his opinion space radio ?
is s not require(l by the roads, since carrier

1 See FM for Railroads Highly Sucoessful, FAf axp
TELEVIBION, June, 1944,

? Thm term is used by rmlroad and public utility

s to indicate tr over considerable
distances, in contrast to carrier or induction systems.

WISCONSIN

Call Sg. Mt Afc.
Groen Bay
Green Bay Newspaper Co ........... .....
Madison
Badger Bestg Co. 31,640 43.3
Milwaukee
Hearst Radlo Ine. . .. 17,791 43.5
Journal Co (WTMJ)..... WMFM 8,500 45.5!

! Application filed to change to 17,829 8Q. m!., 43.9 me.
Oshkosh

Oshkosh Hestg Co (WOSH) . saooc 3.810 44.5
Racine
Racine lestg Corp...... 2,540 49.1
Superior
Head of the Lukes Hcstu

Co (WEBC), ., .... WDUL 44.5
Wavusau
Record Herald. ...... ceee. 465

communication of the type his road plans
to install on its Pittshurgh-Harrison divi-
sion meets all requirements for 2-way
voice communication on yard and main-
line operations.

All the other railroad witnesses dis-
agreed sharply with the all-inclusive T'riem
statement on this point. Some, notably
T. P. Brewster, superintendent of tele-
graphs of the Sante Fé Railroad, insisted
that, because of the wide spacing between
their tracks and the wayside wires, only
space radio can meet their needs. Others
argued that carrier te('hniques can best be
used for some services, such as dispatch-
ing, while space radio seemed best fitted
for other purposes, such as vard and
terminal communications. Underlving all
this discussion is the fact that no one. at
this time, is in a position to speak with
authority born of extensive practical
experience.

W. A, Jackson, general superintendent
of telegraph and telephone for the New
York Central system, expressed the more
open-minded and less extreme point of
view that “both space and carrier radio
have possibilities in their application to
railroad uses.” He then pointed out that
recent radio developments are new in their
adaptation to railway communications,
and that much experimentation must he
done hefore decisions can be reached. The
New York Central, he said, is currently
engaged, in association with the Halstead
Traftic Communications Corporation. on
an exhaustive experimental program at
the Central’s West Shore division.

Both carrier and space radio equipment,
operating at various frequencies from 75
ke, to 8,000 me., is being tested on vard
and mainline operations. When this pro-
gram is completed, the Central expects to
know what types of equipment are best
suited to each specific type of railroad
service.

The radio manufacturers were also in
disagreement as to what type of equipment
can best meet the problems of railroad
communications. William S. Halstead ex-
pressed the belief that both carrier and

(CONCLUDED ON PAGE 71)
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ANTENNAS FOR FM STATIONS

Relation of Antenna Design to Area of Coverage; Types of Antennas and Their Gharacteristics

SSUMING that a site has been selected.
the next step in planning an FM sta-
tion is to decide on the type of antenna
to be used. Considerable importance is
attached to this decision because of the
increased coverage, for the same trans-
mitter power, which can under some cir-
cumstances be obtained by using an FM
antenna of one of the so-called multi-
element or multi-layer types.

Advantages of Multi-Layer Antennas * The de-
sirability of carefully considering the pos-
gibilities of the multi-layer design can
hardly be overstressed. An example is
probably the best way to illustrate this.
Assume a 1-kw. FM transmitter feeding
power to an antenna on the top of a 300-
ft. building. If this antenna is of simple
single-layer design, for instance, a one-bay
turnstile, coverage ! will be approximately
31 miles. Now suppose that there is sub-
stituted for this single-layer antenna an
antenna of the same type but having six
layvers. By this substitution, the 30-micro-
volt line will be moved out to 4+ miles and
the area covered increased from 3017
square miles to 6,079 square miles. In
terms of equivalent power the difference is
even more striking. To obtain the same
increase in coverage by increasing power
while retaining the single-layer antenna
would have meant going to a power of 8.6
kw. In terms of cost this makes an in-
teresting comparison. Depending on the
mechanical difficulties of installation, a
six-bay turnstile installed may cost from
three to six or eight thousand dollars more
than a single-bay turnstile. But a 10-kw.
transmitter installed will cost at least
fifteen thousand dollars more than a 1-kw.
transmitter. Moreover, the larger trans-
mitter will require more space, involve
greater installation problems, and cost
more to operate. Thus. other things being
equal, obtaining increased coverage by use of
a higher-gain antenna is usually preferable
to an tncrease in power.

Limitations of Muiti-Layer Antennas » 'T'licre are,
however, some definite limitations which
must be reckoned with in considering the
use of high-gain antennas. The most im-

* Engineering Products Department, Radio Cor-
poration of America, RCA Victor Division, Camden,
N. J.

1| The distance to the point where the signal has
fallen to 50 microvolts per meter.

BY JOHN P. TAYLOR*

portant of these are the mechanical limita-
tions imposed by the supporting structure.
A six-bay turnstile, for instance, is ap-
proximately 60 ft. high, at FM frequen-
cics. It is mounted on a pole which is 12ins.
in diameter at the base and 3 ins. at the
top. The whole antenna weighs about

FIG. 2. CURRENT AND VOLTAGE WAVES ON
A SINGLE TURNSTILE ELEMENT

3.500 lbs. Moreover, it presents considera-
ble wind resistance, so that at high wind
velocities the overturning moment israther
large. The supporting structure, whether
building or tower, must be able to stand
this weight and overturning moment, and
must be adaptable to mounting the sup-

porting pole. When these requirements
are combined with the desirability of hav-
ing a high location, a compromise is often
required. For instance. it may be found
that there is available a 300-ft. building
which is ideal in all respects except that it
will not support more than a two-bay
antenna, whereas the only building on
which a six-bay antenna could be located
is only 100 feet high. Reference to the
coverage curves will show that in this case
the first location would be the better even
though only the two-bay antenna could be
used. The same consideration may apply
where an FM antenna is to be mounted
on an existing AM tower. Most such tow-
ers will not support an FM antenna of
more than two bays. However, the extra
height afforded by such mounting may be
an advantage that outweighs this.

Interrelation of Height, Gain, Power * Even an
elementary consideration such asthe above
serves to show that it is not always possi-
ble to follow the logical course in FM
station planning of first, determining cov-
erage required; second, selecting a site;
third, deciding on antenna type. and
finally, determining the necessary power.
In many cases the site and type of antenna
must be considered together. In not a few
cases transmitter power will also enter
into this consideration. And, in a few
extreme cases, the limiting conditions may

®

SINGLE HALF-WAVE ANTENNA
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FiG. 1. ANTENNA GAIN IS ACHIEVED BY REDUCING POWER RADIATED UPWARD
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be such that the coverage originally set up
as desirable may have to be scaled down
to meet practical conditions. This. in turn,
may involve a change in the type or
classification of station to be applied for.
Thus, considerations of antenna type and
design which at first thought seem to be
chiefly of engineering interest, may ac-
tually turn out to be matters affecting
station poliey. As such. they are of interest
not only to the station engineer but also
to the station manager and the station
owners,

How Antenna Gain Is Obtained * The increased
effective power and the increased coverage
referred to above are obtained by the use
of multi-element antennas. These consist
essentially of from two to ten or more
separate antenna elements arranged in
some fixed configuration and fed power
effectively in parallel. Ordinarily, the in-
dividual elements are about a half wave-
length long and they are usually spaced a
half wavelength or more apart. Multi-
element antennas have been used for years
for radio communications purposes. They
have not been used for AM broadcasting,
except to obtain special directivity pat-
terns intended to reduce interference,
because of the fact that. at AM broadcast-
ing frequencies, a half-wave is from 330
to 1,000 ft. long and it is not practical to
use multiples of such distances. At FM
broadcast frequencies, however, a wave-
length is only about 20 feet, so that multi-
ple configurations up to ten or so are often
practical.

It should be noted that the total power
radiated is not increased by the use of a
multi-element antenna, for obviously this
power can be only as great as the trans-
mitter power less whatever small losses
may occur in the feed system. Rather, the
gain which is achieved is a gain in effective
or useful power. It is obtained by reducing
the power radiated in the upward direction
and increasing the power radiated in the
horizontal direction, i.e.. along the earth’s
surface. It is the latter which constitutes
the useful signal component.

The manner in which extra coverage is
obtained by suppressing the skywave is
illustrated in Fig. 1. Fig. 1L\ shows the
radiation pattern, in the vertical plane
from a single half-wave antenna. As the
arrows indicate. power is radiated equally
at all angles to the horizontal. Of this
power only that radiated at the horizontal
or at very small angles to the horizontal
serves any useful purpose: all the rest
travels out into space and is lost. Now
consider Fig. 1B, which is an approxima-
tion of the vertical radiation patterns
from an antenna consisting of two ele-
ments stacked vertically. In this case
there is no radiation direetly upward and
that at high angles has been greatly re-
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FIG. 3. METHOD OF FEEDING POWER TO
THE ELEMENTS OF A TURNSTILE

duced. The radiation at low angles and
along the horizon has been increased
greatly. Thus the effective or useful power
is much greater even though the total

V24 RADIATOR

.~” 1/2 A RADIATOR

FIG. 4. RADIATION PATTERN FROM TWO
TURNSTILE ELEMENTS AT RIGHT ANGLES

power radiated is the same. In Fig. 1C is
shown the vertical radiation pattern for a
six-element antenna. The pattern has
been still further squashed down and the
radiation along the horizontal still further
increased. As more elements are added

beyond six, the horizontal radiation con-
tinues to increase. However, the amount
of increase per added layer decreases so
that the diminishing return hardly justifies
going beyond ten layers. and in many
instances six layers is considered the best
practical choice.

Meaning of Field Gain and Power Gain * In com-
paring the advantages of multi-element
antennas engineers use the terms field gain
and power gain, and these same terms are
used in the Rules and Standards of the
FCC.

The field gain is defined as the ratio of
the field intensities. that is, the signals that
would be measured with a field intensity
meter, at a point a mile from the antenna.
This is clearer. perhaps. if we say simply
that the field gain is the increase in field
intensity which results when we replace a
vertical half-wave antenna with a multi-
element antenna. If this happens to be a
six-bay turnstile, the increase in field
intensity, expressed as a ratio, is 2.07
times.

Thus:

Field intensity with multi-
. . element antenna

Field gain = — . 5 = 5
Field intensity with vertical

half-wave antenna

The field intensities are supposed to he
measured at a point one mile distant. It
can be shown mathematically that a half-
wave vertical antenna, fed with a power of
1 kw. will have a signal of 187 millivolts
meter at one mile. Hence, the field gain of
any particular antenna can also be ex-
pressed as the ratio of the signal it pro-
duces per kilowatt at a mile to 137 milli-
volts/meter.

The power gain is defined as: The ratio
of the powers that would be required to
give the same field intensity at a point one
mile distant. Here again it will be more
easily understood if we say simply that the
power gain is the increased power. ex-
pressed as a ratio. which we would have
had to feed the vertical half-wave antenna
to obtain the same increase in field in-
tensity. Thus:

Power required with verti-
. cal half-irave antenna
Power gain=———— ] 3
Power required with multi-
element antenna

It is obvious that there is a simple rela-
tion between the field gain and the power
gain of an antenna. It can be shown that
for a given antenna, the increase in field
intensity at any point is always equal to
the square root of the increase in power.
If the power is increased four times over,
the signal intensity is increased twice.
Thus:

Power gain= (Field gain)?
and
Field gain= \V Power gain

FM axp TeLEvVISION



In studying propagation characteristics,
engineers find the ficld gain the easiest to
use in calculations. However, in planning
an FM station the power gain is the most
useful form since it gives a direct answer
to the question of how much transmitter
power will be saved by the antenna under
consideration,

It should be noted here that the power
gain of all multi-element antennas is re-
ferred to that of a half-wave vertical an-
tenna and not to a single layer antenna of
the type specified. Single layer antennas of
the types used for FM broadcasting al-
ways have a power gain of less than one
for reasons explained helow. For instance,
a single layer turnstile has a gain of .5.
This means that a six-bay turnstile with a
power gain of 4.3 over a vertical half-wave
actually has a power advantage of 8.6 over
a single-bay turnstile.

Practical Types of FM Antennas * Originally,
hoth vertically and horizontally polarized
transmission were used for FM broadcast-
ing. However, horizontal polarization is
now specified and this means that the ele-
ments in the antenna must lie in horizontal
position. The practical antennas of this
type so far devised fall into four general
ategories: a) the original Brown turnstile
and the improved *coaxial™ version, b)
maodifications of the original turnstile such
as the deMars tupnstile and the 3 {-wave
spaced turnstile, ¢) variations of the circu-
lar or ring antenna, and d) variations of the
square loop antenna. .

All of these types are in use today. al-
though the first two are by far the most
widely used.

Original Brown Turnstile % The first antenna
designed specifically to provide directivity
in the vertical plane, as contrasted to the
carlier communications-type antennas
which were designed for directivity in the
horizontal plane, was the original turnstile
antenna. This antenna, developed by Dr.
G. H. Brown of RCA Laboratories, was
described in the April 1936 issue of Elec-
tronics. The striking similarity to the
moving element of a turnstile gate, from
which it derives its name, is evident.

The first model of the turnstile was of
exceedingly simple construction. Metal
rods a quarter-wave long were attached
direetly to the supporting pole. Four such
rods, arranged in 90° spacing about the
pole, made up cach layer or bay. The
complete antenna was composed of from
two to ten such layers, depending on gain
required, supporting structure, cte.

The action of the turnstile antenna may
be deseribed in simplified fashion as fol-
lows. Each pair of oppositely-placed quar-
ter-wave rods forms a half-wave dipole
antenna. Fig. 2\ shows the current wave
on such a dipole and Fig. 2B the voltage

FI1G. 6. PHASING UNIT AT THE BASE OF THE
IMPROVED ARRAY

wave, Since the center of the dipole is at
zero voltage with respeet to ground. the
rods can be fastened direetly to the

grounded pole at this point. Power is fed
to the dipole by conneetions shown in Fig.

e i e L ity

FIG. 5. IMPROVED BROWN TURNSTILE
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3, spaced at the proper distance from the
pole to provide an impedance match. The
horizontal field of a single one of these
dipole antennas is shown in Fig. 4+A. Obvi-
ously this would not be satisfactory for
broadcasting practice where, as a rule,
uniform transmission in all directions is
desired. This is the reason for the second
set of rods in each layer. When this second
set is fed an equal amount of power which
is, however, of oppdsite phase, the pat-
terns of the two radiating dipoles are as
shown by the dotted lines of Fig. 5B and
the combined field is the solid line. The
latter, it will be noted, is very nearly a
circle.

In order to achieve the kind of horizon-
tal directivity noted in Fig. 5, all of the
dipoles in one plane must be fed equal
amounts of the same phase. If the layers
are spaced a half-wave apart, this can be
conveniently done with a transmission
line which is crossed over between each
layer, thereby counter-balancing the phase
shift that occurs along this line between
layers. Two such lines, one for each set of
dipoles, run up the tower, twisting around
it as they go and being set off from the
tower by stand-off insulators. At the base
of the tower, the two lines are fed op-
positely phased currents by one of several
methods.

The first model of the turnstile antenna
was carefully tested and a large number of
field measurements made of signals trans-
mitted with it. These tests indicated that
the turnstile met the primary require-
ments of a good high-frequeney hroadcast
antenna in that it had a uniform directiv-
ity pattern in the horizontal plane (i.e.,
the same signal strength in all directions),
and offered a convenient and easy means
of obtaining high directivity in the vertical
plane (i.c., high-gain in useful signal
strength). In addition, it was obvious that
such an antenna had the other necessary
qualities of simple mounting and rugged
construction.

Because of its unique qualities, the
turnstile was adopted by almost all of the
pioneer FM broadeast stations and its
familiar contour has become a symbol of
FM to engineers and laymen alike.

Improved Brown Turnstile * Ficld cxperience
with the original turnstile antennas, as
shown in Fig. 8, brought out two minor
drawbacks. One of these was that the
matching of the feeder lines was extremely
eritical and required that adjustments be
made in the field. As most stations lacked
experienced personnel, this was a major
difficulty. The second was that the open
wire transmission lines invited the forma-
tion of ice which tended to inerease the
wind resistance of the antenna and to
detune the radiating system.

To overcome these difficulties, Dr.
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FIG. 7. CHARACTERISTICS OF THE COAXIAL TURNSTILE

Mazimum  Minimum Estimated Complete
Pole Hesght Distance Outside Wesght of Polr,
Number of Power Gain Field Gain  Above Tower in Tower Didmeter  Elements, Transmission
Layers or Roof nr Roof Pole Butt  Lines on Turnstile, Etc.
2 1.25 1.12 20 ft. 4 ft. 5 ins. 725 lbs.
4 2,75 1.64 42 8 8%% 2,100
L] 4.24 2.037 4 10 113 3,500
8 5.75 2.38 87 13 i4 6,000
10 6.70 2.6 110 18 16 8,700

Brown and his associates at RC.\ Lahora-
tories developed a modification of the
original turnstile in which coaxial trans-
mission lines replaced the open wire lines
previously used.

A photograph of the newest turnstile
antenna, using coaxial feed lines. is shown
in Fig. 5. Four coaxial lines, phased pro-
gressively 90° apart. run up the tower
from a phasing unit at the base of the
array, Fig. 6. All of the quarter-wave
radiators pointing north are fed from one
of these lines, all those pointing east from
another, and so on. The radiators in layers
1 and 2 are fed from a point in hetween
layers. Similarly, radiators in layers 3 and
4 are fed from a point between these. In
this way, balanced power distribution is
assured.

The arrangement of radiators and lines
in the new turnstile has several advan-
tages. The first is that the antenna can be
completely “pre-tuned’” during fabrica-
tion. It comes as a finished assembly, with
no engineering required in its erection.
The second is that since phasing is accom-
plished at the radiators, there are no
phasing adjustments to be made at the

hottom of the tower. all line impedances
are exactly matched and there are no
standing waves on the lines. The third is
that the frequency range, hoth as to line
termination and field intensity. is much
wider than is required for wide-band FM,
so that the system is not critical in any
respect.

Insofar as the radiating properties of the
new turnstile are concerned, these are the
same as in the original design. The field is
verynearly svinmetrical; thegainsachieved
compare favorably with the theoretical
values. In the gain that can be achieved
within practical limits, the new turnstile
exceeds any FM antenna yet devised.
RCA engineers believe that wherever the
supporting structure will allow the use of a
multiple-layer turnstile, this antenna is to
be preferred over all other types.

The new turnstile is furnished as a
“package " item, including pole, radiators,
transmission lines and, if desired, lights,
steps, and sleet-melting units. This is of
great advantage since the cost and labor of
cutting and fabricating all the necessary
parts of an FM antenna is one which few
stations will wish to undertake. This new

CONCENTRIC LINES FEO
180° OUT OF PHASE

FOLDED DIPOLE

\\\

'SUPPORTING POLE

FOLDED DIPOLE BENT
INTO A CIRCLE

PLATES, ~INSULATOR

EFFECT OF ADDING PLATES

PLATES ADDED AT
FOLDED ENDS

FIG. 9. DESIGN DETAILS ILLUSTRATING EVOLUTION OF THE CIRCULAR ANTENNA
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design was introduced just previous to the
war, and hence not many were built.
Nevertheless, the some half-dozen which
were installed have given excellent per-
formance.

Some of the characteristics of the new
turnstile as manufactured by John E.
Lingo & Son are shown in the table of Fig.

4

POWER GAIN
3

2

Wz |
7

1 3 L]
HEIGHT OF POLE IN HALF WAVELENGTHS

7

FIG. 8. POWER GAIN PLOTTED AGAINST
REQUIRED HEIGHT OF SUPPORTING POLE

7. Power gains of the turnstile as com-
pared to other types are shown in Fig. 8.

Modifications of the Turnslile + A number of
variations of the original turnstile are in
use and deserve to be mentioned briefly.
The best known of these is the deMars
turnstile used by the Yankee Network and
others. The essential difference between
this antenna and the turnstile is in the use
of a separate coaxial feed line for each
radiator. Thus, for a six-bay antenna
there are 24 feed lines. These lines run all
the way down the tower to a phasing room
at the base. The advantages claimed for
this system are that it enables the phasing
to be done at a sheltered and convenient
point and a more accurate match is ob-
tained. As compared to the original turn-
stile, these were quite important advan-
tages. It is believed, however, that they
represent no advantage over the new
design. On the side of disadvantage there
is the cost and work of installing the
greater number of lines and the extra wind
resistance and ice hazard which they form.
The antennas designed by deMars also
incorporate a number of structural in-
novations. The most notable of these is the
antenna on Mt. Washington in which,
because of the extreme weather conditions
and continued ice formation, truck springs
were used as the radiating elements.
Another variation of the turnstile which
had a short vogue employed a between-
layer spacing of three-quarters of a wave-
length, instead of the half-wavelength
spacing of the original. It can be shown
mathematically that a three-quarter wave
spacing gives a slightly greater gain than
the half-wave spacing and, therefore, an
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antenna of this type has more gain per
layer.

It should be noted, however, that gain
per layver is not the true criterion of worth.
Actually, extra layers add little to cost or
weight; what is most important is the
overall height of the supporting pole, since
it is the weight of this pole and the means
of mounting it that determine what can
and what cannot be used on a given struc-
ture. In this respect. the three-quarter
wave spacing offers no advantage. For in-
stance, a three-layer antenna of this type

e

FIG. 10. SIX-LAYER FM ANTENNA AT WBRL,
BATON ROUGE, ON AM TOWER

requires a total pole length of one and one-
half wavelengths (30 fcet at 45 mc.) and
has a gain of 1.6, whereas a four-layer
antenna of one-half wave spacing also
requires one and one-half wavelengths and
has a gain of 1.65. Morcover, the three-
quarter wave spacing requires either sep-
arate feed lines for each radiator, as in the
deMars antenna, or else a full wavelength
of line between layers, which is an un.
wieldy alternative. For these reasons this
type of antenna is not widely used.

Circular or Ring Antennas * The circular or
ring antenna which has recently achieved
some prominence is essentially a folded
dipole antenna bent around into a circle.

Folded dipole antennas have been used
for some time for communications pur-
poses. They have been used for a number
of years for television transmission at the
Empire State Building.? The general ad-
vantages of this type of antenna have been
discussed by P. S, Carter 3 of RCA Com-

munications in an article entitled ' Simple
Television Antennas” published in the
RCA Review for October 1939. In Fig.
9A the folded dipole is shown in its sim-
plest form. Essentially it consists of two
half-wave radiators, one of which is broken
at the center and the system fed at this
point. Since the two radiators are mounted
very close together, the currents in them
flow in the same direction and the current
distribution on both is a sine wave as
shown by the light line. As the voltage to
ground at the center is zero, the unbroken
radiator can be attached directly to the
supporting pole at this point. The ends of
the lower radiator can be fed power by an
open balanced line or by a pair of concen-
tric lines, oppositely phased as shown in
Fig. 9A.

The radiation characteristics of the
dipole as shown in Fig. 9\ are the same
as that of one pair of radiators on the
turnstile. The pattern in the horizontal
plane is a figure 8 which, of course. is un-
desirable for broadcast purposes. To over-
come this and attain an approach to
uniformity of transmission in all direc-
tions, the dipole is bent around into a
circle as shown in Fig. 9B. This, however,
will not of itself give a circular pattern as
the current distribution is not uniform
around the radiator. To improve on this
situation, a pair of large metal plates is
fastened at the folded points as shown in
Fig. 9C. These plates have the effect of
adding end capacity to the radiators and
change the current distribution something
as shown in Fig. 9C. The current is now
approximately uniform around the loop
and the signal radiated approaches a cir-
cular pattern to the same degree.

The circular antenna presents a neat
appearance and has a highér gain per
layer than the turnstile, However, in order
to keep down the mutual impedance, the
layers must be placed a full wavelength
apart. Thus, the gain per height is less than
with the turnstile for cases when more
than one layer is used. For instance, a
three-bay circular antenna which is two
wavelengths high, 40 feet at 45 mec., has a
power gain of 2.6, whereas a five-bay turn-
stile having the same height has a power
gain of 3.5. As noted before, it 4s the
height which is the important parameter,
since it is the weight and upsetting mo-
ment of the supporting pole which deter-
mine the practicality of a given design.

The off-center mounting of the rings is
also a disadvantage in that it makes for
mechanical and electrical dissymmetry.
Thus, while the loops are of the same ap-
proximate weight as the turnstile ele-
ments, the fact that they are off-center
requires a stronger supporting pole. The

Lindenblad, RCA Rewiew, April, 1939,
1 8imple Television Antennas, RCA Review, Octo-
ber, 1939.
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dissymmetry also affects the electrical
properties in that currents are induced in
the pole which are opposite in phase to
those in the radiators. Because of these
mechanical and electrical difficulties, it is
believed impractical to go beyond three
or four layers in this tvpe of antenna.

Square-Locp Antennas * ‘I'he antennas pre-
viously described are all mounted on sup
porting poles of the flagpole variety.
Where such a pole can be mounted on an
existing structure or where the ground
height is in itself sufficient, one of these
standard types of antenna should defi-
nitely be used.

In some cases, it will not be possible to
mount a flagpole on the building chosen —
either because the building structure will
not support it. or because of the configura-
tion of the building itself. Similar difficul-
ties sometimes arise when it is desired to
mount an FM antenna on an existing AM
tower. Most such towers were not built for
and will not support the heavy pole used
with multi-element turnstiles or ring an-
tennas. In such cases, several variations of
what, for want of a better terin, may be
called a square-loop antenna have been
used with some success.
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FIG. 11. HOW 85 FT. IN HEIGHT WERE SAVED
BY USE OF SQUARE LOOPS

The square loop antenna consists of four
dipole radiators arranged in the form of a
square which may or may not be closed
at the corners. In the case of a large build-
ing tower, the dipoles may project from
the four sides. They may take the form of
folded dipoles or of simple dipoles fed at
the center, according to the method used
to obtain impedance matching. Several an-
tennas of this type have been designed by
RCA engineers and are now in operation.

(CONTINUED ON PAGE 63)
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FIG. 1. THREE DIFFERENT TYPES OF LIGHTHOUSE TUBES FOR VERY HIGH FREQUENCIES

RADIO DESIGNERS™ ITEMS

Notes on Methods and Products of Imporfance to Design Engineers

Lighthouse Tubes: Although disclosure of
operating frequencies and eircuit details
of General Electrie’s lighthouse  tubes
are still being withheld for security rea-
sons, permission has been given to publish
the cross-seetion picture in Fig, 2. and to
show some of the different types in Fig. 1.
Also known as megatrons or disk-seal
tubes, they are suitable for televisian
broadeasting and FM and television relay
transmitters operating at frequencies far
above those employed for prewar coms-
mercial serviee. In fact, these tubes,
widely used in military equipment, open
a new vista of postwar developments,
The clements, instead of being arranged
concentrically, are in flat planes, as Fig. 2
shows. The envelope is assembled of glass
tubes fused to metal disks, making a
rugged strueture, With very low plate-to-

FIG. 3. SMALL BUTTON AD‘JUSTS TORQUE

cathode capacity, high output is obtained
at very high frequencies. It is expected
that these tubes will find many applica-
tions as soon as they can be released for
non-mihitary use.

Adjustable-Torque Screwdriver: The use of
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torque screwdrivers, to limit the tighten-
ing of small screws, has been required on
many types of militaty radio equipment.
Many of these have heen made in factory
tool rooms, and some have been decidedly
Rube Goldberg in design.

A very simple commereial type is shown
in Fig. 3. A calibrated adjustment in the
handle varies the torque from 1 to 23 inch-
pounds. It is claimed that the mechanism,
employing a new spring principle, is
superior to cluteh, cam. and friction de-
signs, and that the very close torque
tolerance is not affected by excessive oil,
foreign matter, or the manner in which it
is used by the operator,

—ANODE CAP

FI1G. 2. LIGHTHOUSE TUBE CONSTRUCTION

The illustration shows the solid shank
and replaceable blade maodels. Sold under
the name  Livermore  Roto-Torgq, these
screwdrivers are manufactured by Rich-
mont, Inc.

Coaxial Gables: New demands for solid-di-
electrie coaxial cable suited to new high-
frequency equipment have resulted in the
development of the various types shown
in Fig. 4. These cables, manufactured by
the Intelin Products Division of Federal
Telephone and Radio Corporation, are:

. Coaxial lines from 3j4 to more than
1 in. outside diameter, with single or
double-braided construction and standard
or armored covering.

FiG. 4. TYPES OF COAXIAL CABLE

2. Dual-coaxial lines for parallel eircuits
requiring a high degree of electrical bal-
ance,

3. Twin-conductor lines, sometimes
called  Twiner, which have balanced,
shielded pairs, usually somewhat smaller
than dual-coaxial lines, and provide nearly
as good electrical balance.

4. Coaxial air-spaced cables, produced
in any required lengths, for serviee requir-
ing capacity as low as 8 mmf. per foot.

5. Spiral delay lines used on special
test sets which require an appreciable
delay, or very high impedance. Such lines
have in 1 ft. the eleetrical equivalent of as
much as 15 ft. of coaxial cable.

Treated Switches & Resistors: To meet the
growing demand for components treated
to meet Signal Corps tropic treatment
spee 71-2202-A, Shalleross Mig. Company,
Collingdale, Pa.. is now supplying treated
precision wire-wound resistors and switches.
Complete details are available on request.

Permanent Magnets: The amazingly special-
ized technique involved in the design of
permanent maguets, the choice of alloys
for specifie purposes, and manufacturing
methods which must be considered by
designers are set forth ina pamphletissued
by The Arnold Eugineering Company.
Data presented covers Alnico I, I, 111,
IV, and V., as well as chromium and 369
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the Scvence.
behind the science
of electronics

The pattern of progress in the science of
electronics is determined by the achievements
in crealin% and developing new and more
efficient electron vacuum tubes. Therefore,
the whole complex task of vacuum tube de-
velopment — involving the intelligent appli-
cation of many sciences — comprises the real
stience behind the science of electronics.

To create and produce the modern vacuum
tube requires experience and skill of the high-
est order in these many sciences in addition to
complete facilities for their application. The
list includes everything from chemistry and
metallurgy — the technology of glass fabrica-
tion and vacuum pumping — to physics, optics,
thermo-dynamics and most important of all—
Electronics.

The resources and resourcefulness of Eimac
laboratories have accounted for many out-
standing contributions to the science o Elec-
tronics. A fact which is attested to by the lead-
ership which Eimac tubes e¢njoy throughout
the world. These comprehensive facilities are
continuously being utilized to achieve better
and bertter results ?or the users of Eimac tubes.

Eimac Engineering is devoted solely to the
development and production of clectron
vacuum tubes. Howewer, since the electron
vacuum tube is the heart of all electronic de-
vices it is advisable for users and prospective
users of electronics to look first to the vacuum
tubes required. A note outlining your prob-
lem will bring advice and assistance without
cost or obligation.

. L) L]
Write for your copy of Electronic Telesis —a 64 page
booklet fully illustrated — covering fundamentals of
Electronics and many of its impottant applications.
Written in layman’s language.

]

A few of the branches of the Science
behind the Science of Electronics

CHEMISTRY— Making Gas Analysis in the Etmac Laboratory METALLURGY — Spettrographic Analysis of the Rure
Metals Used 1a Vacusm Tubes

VACUUM TECHNOLOGY—Constawt  PHYSICS ~Acrwally Vieus FLFCTRONICS-Deprmpmng oot
Research 19 Dévvlop Bester Vacuues Pivstroms wirh Electrom | wbyst wmdd Recyrding Dats wn
Fecrnigues Vavuum Tube Capabilstier

APTICS — $Stuedving the Effect Proveaing bas on the Mtrutture of GLASS TECHNOLOGY —Spaveal Equapment und
Materials Through Phetami rography Tech to Praduve € /i d Glasy Structures

Follow the leseder: to

EITEL-McCULLOUGH, INC., 869 San Mateo Ave., SAN BRUNO, CALIF.

Plants located at: San Bruno, Colifornia ond Salt Loke City, Utah

Fxpors Agents: FRAZ AR & HANSEN, 301 Clay ﬁ’ﬂl, Sun Francisvo, Californa, U §. A,



cobalt. Reference is also made to sintered
Alnico which can be pressed into shapes
which are impractical to machine.

Frequency Meters: .\ new series of Bakelite-
case vibrating reed frequency meters in
standard 21%-in. cases has been announced
by J-B-T Instruments, Inc. These meters
have 5 reeds, centered on 60, 120, or 400
evcles. Increments indicated by the adja-
cent reeds are 1, 2, and 10 cycles for the
three ratings, with corresponding accuracy
of 2%, .29, and .25%. Other frequency
ratings are available,

The flanged case, 213{¢ ins. in diameter,
fits flush on the panel through a 254,-in.
liote. Depth from the front of the panel is
133 ins., plus 1} in. for the terminal
studs, Weight of complete meter is .3 Ib.

6F4: This is a new RCA heater-cathode
type of acorn triode. Fig. 3, intended
primarily for use as an oscillator up to
1,200 me. Operation at such frequencies
is made possible by a closely-spaced
electrode structure and the use of a radial
7-pin base with 2 terminals for the plate
and 2 for the grid. Close spacing results in
high pevrance, and the donble leads reduce
lead inductance, hoth of which features
are essential for operation at the rated
frequencies. Insulating material in the
socket must not have a loss factor exceed-
ing .035. The manufacturers warn that
counections must not be soldered to the
base pins of the tube, as it is almost certain
to crack the bulb seal. Furthermore, to
obtain most satisfactory performance and
maximum life the design-center maximum

| r ) Y4z MAX DIA

04
16 MAX G - Grid

H - Weater

L3 Cathode
P - Plate

FIG. 5. DETAILS OF TYPE 6F4 TUBE

ratings must not be exceeded. Following
are design-center maximum ratings:

Heater voltage. AC or DC. .. .6.3 volts

Heater current . . . . .. . ....225 amp.

... 150 volts

Plate current, max... ... 15 milliamps.

Plate dissipation, max.. . ..... 2 watts

As an RF power amplitier and oscillator

50 volts

20 milliamps.

DC grid voltage, max.
DC plate current. max.
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DC grid current, max.. . .. 8 milliamps.
DC heater-cathode potential. .80 volts

At moderate frequencies, the 6F4, as
a class C oscillator, with 150 volts on the
plate. gives a power output of approxi-
mately 1.8 watts. At 1,200 me., with 100
volts on the plate, the output is approxi-
mately (045 watt.

Laboratory Furnace: T'here are many occa-
sions when a small, high-temperature fur-
nace would he extremely useful in the
course of radio research and model work,
vet they are not frequent enough. in most
laboratories, to justify the cost of piping
for gas and air.

For such purposes, the electric furnace
shown in Fig. 6 is ideal. Ieated with
Globar units, the operating temperature is
2,500° F. The muffle is of silicon carbide.
Either a plug elosure or a counterbalanced
door is available. Chamber size is 284 inS.
high, 815 ins. wide, and 5 ins. decp. or

31gins. high, 6 ins. wide, and 18 ins. deep.

¥

FIG. 6. VERSATILE LABORATORY FURNACE,
HEATED BY ELECTRICITY

Legs for floor mounting can be supplied.
These furnaces are manufactured by
Harper Electric Furnace Company.

Side-Molded Iron Cores: The conventional
method of molding powdered iron cores
has been to apply the pressure to the ends.
The Stackpole Carbon Company, finding
that this resulted in more dense grouping
of the particles at the ends than at the
center. is now using the side-molding
method. so that any effect of molding
pressure extends evenly over the entire
length. This, it is claimed, gives superior
performance on cores used for tuning
applications in broadeast, FM, and tele-
vision receiver circuits.

Bridge for Production Tests: The AC slidewire
bridge shown in Fig. 7 employs a vacuum
tube null indicator for testing resistors,
condensers, or inductances. Employing ex-
ternal standards, the ranges are 2,000
ohms to 20 megohms, .0001 to 1. mfd., and
3 to 50.000 henries.

Test limits are set up above and below

the null point on the meter, thus providing
great flexibility of plus and minus toler
ances. Operation is fast because, once the
bridge is set, tests are made without the
need of rotating dials or pressing buttons,
but merely connecting the components to
the X terminals of the bridge. This instru
ment is manufactured by Industrial In
struments, Inc.

L : 2

FIG. 7. AC SLIDE-WIRE BRIDGE FOR FAC-
TORY PRODUCTION TESTING

Noise Suppressor: The General Electrie Py
ranol noise-suppression condenser. Fig. 8.
combines the convenience of small size
(834 inx. long by 113 ins. diameter) with
excellent performance characteristics at
frequencies up to and ahove 40 me.

The condenser is inserted in the un-
grounded side of the line as close as possi-
ble to the source of noise. Thus the feed-
thru stud carries the line current. while
the mounting bracket is grounded. The
stud is designed to carry 100 amps., and
the insulation is rated at 250 volts DC or
250 volts AC RMS, 60 cycles, Operation
at frequencies up to 400 cycles is possible,
but at some reduction of voltage and cur-
rent. When the line is grounded, one of
these units must be used on each side of
the line.

If the condenser cannot he inserted
directly at the noise source, it may be nec-
essary to shield the lead to the input side
of the stud,

Capacity to ground is .55 mfd. Insula-
tion resistance from stud to grounded

FIG. 8. NOISE SUPPRESSION CONDENSER

bracket is 1,800 megohms at 23° (.
Ambient temperature rating for continu-
ous service is — 30° to + 50° C. Each
unit is factory tested at 1,300 volts DC
for 15 seconds,

FM anp TELEVISION
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_When 'écxsual‘ly considered, the reproduction of speech may appear to present less
—_.exacting 'reciuirements than the reproduction of music. Yet faithful speech rep;oduction
requires a frequency band almost as wide as for music. Amplified speech for strictly
communication purposes usually presents a different requirement. Here, such matters as
articulation, loudness, masking, powef requirements and the ability to deliver the

message through noise, become the more important considerations.
“The Effective Reproductxon of Speech”— Number 4 in the series of ]}:stﬁ Technical
Monographs — presents ,mﬁch up- 10 date data on this impertant sub]ect 1n convement form,
TS together with useful conclusions and practical information for” evetyone interested
= ... _in sound reproducnon. Get your copy from your JENSEN jobber or dedler, or fill out the

coupon and mail it with 25¢ for each copy ordered.

The Series So Far Issued
No. 1. Loud Speaker Frequency-Response |
Measurements. |
No. 2. Impedance Matching and Power
Distribution.
No. 3. Frequency Range in Music Reproduction.
No. 4. The Effective Reproduction of Speech.

ensen

RADIO MANUFACTURING COMPANY

6609 South Laramie Avenue ‘
Chicago 38, llinois ‘\ /

Send me [] The Effective Reproduction of Speech. ,
(] Frequency Range in Music Reproduction. "
[ Impedante Matching and Power Distribution.
3 Loud Speaker Frequency-Response Measurements.

(Check one or more. Send 25c¢ for each book ordered ) \

FREE to men in the Armed Services, and to
Technical Schools, Colleges and Libraries.

NAME
ADDRESS

\
Ty ZONE STATE ‘
.
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M & TELEVISION PRODUCTS DIRECTORY

The Radio Engineers’ & Purchasing Agents’ Guide to Essential Materials, l}nmpunems_, and Equipment

SUPPLY HOUSES
CALIFORNIA

8aN FrANCISCO, Zack Radio Supply Co.,

14268 Market St.
CONNECTICUT

BRIDGEPORT, Hatry & Young, 117 Can-
non §t.

HARTFORD
Hntry & Young, 203 Ann qt
Scell & (0., 227 Asylum &

New HAVFN. Hatry & \ounu. 1172
Chapel &

DISTRICT OF COLUMBIA

WARHINGTON, ‘inuthern Wholesalers,
Ine., 1519 L 8t.

GEORGIA
ATLANTA
Concord Radfo Corp 265 Peachtree St.
Yancey ('o., Inc.. W. Peachtree St.
MacoN, Specialty Dist. (‘o.
SAVANNAH, Speclalty Dist. Co.

ILLINOIS

CHICAGO
AIIII‘?danlllu Corp.. 833 W, Jackson

vd.
Chicago Radlo App. Co., 4155 S,
Dearborn St.
(‘orl‘llcoi‘d Radio Corp 901 W, Jackson
v
Radlo Parts (‘o 612 W Randolph St
\\'alker-.llmleson, Inc 311 8. West-

EWL\‘. gox Klec. Supply Co., 67 N.
t
PEORIA, Klaus Radlo & Elec Co Main St

INDIANA
INDIANAPOLIS, Klefer-Stewart Co., W.
Georgia St.
IOWA
CEDAR Ru-mu Checker Elec, Supply,
Ine., Ist 8, K.
IDAVENPORT, 'Midwest-TImmerman Co.,
Waestern Ave.

KENTUCKY
LouisviLLE, Smith Dist. Co., E. B'way

MARYLAND
BALTIMORFE, DD & H Distributing Co.,
202 S. Pulask! St.

MASSACHUSETTS
BosToN, Radin Wire Television, Inc.,
110 Federal st.
CAMBHRIDGE, Fastern n
SPRINGFIELD, (‘ushing
WORCESTER, Radio ‘\annt Supply Co.

MICHIGAN
Flgi\"r, Shand Radlo Spec., W. Kearsley

MISSOURI
KaANsas C1TY. Bursteln Applebee Co.,
1012 McGee St.
ST. L.oris, Interstate Supply Co., 10th
& Walnuts Sts.

NEW JERSEY
NEWARK
Rn'dhl) W lre Television, Inc., 24 Cen-
ral
l\rk'h-’lelﬂco Inc 422 Elizabeth Ave
Lippman & (Yo., Aaron, 246 Central
Ave.
NEW YORK
BINGRAMTON, Morrls Distributing Co.,
Inec., 25 Henry St.
GLOVERSVILLE, Fulton County Dist. Co.
ITHACA, Stallman of Ithaca, N. Tioga St.
NEW YORK
Bruno-New York Inc 460 W 34th St
Com. Radto-S8ound Corp., 570 Lexing-
ton Ave.
Harrison Radlo Corp.. 12 W. B'way
llnr;vev Radio Co., 103 W. 43 St.,

N.Y.C.
Rast}lo “|re Television, Inc., 100
xth
Sanford Hectronlcs Corp., 136 Lib-

erty
Su;l‘u lRadlo & FElectronics Co., 212
Tsanlnal Radio Corp., 85 Cortlandt

SYRACUSE, Morris Distributing Co., Inc.,
412 8. Clinton St.
NORTH CAROLINA

RALEIGH, Southeastern Radio Supply
Co., E. Hargett St.

OHIO
CLEVELAND, Goldhamer Inc Huron Rd

PENNSYLVANIA
HARRISBBURG, DD & H Distributing Co.,
3115 Cameron St.
PH_IILADSLPIHA Radlo Elec. Service Co.,
rch Sts,
Pl'r:snunou. Cameradlo Co., 963 Liberty
“'I(LLIAMBPOKT. Willlamsport Auto Parts
‘0.

RHODE ISLAND
ProvIDENCE, Edwards Co.,, W. H., 94
‘way

48

NEW LISTINGS ADDED THIS MONTH

Company addresses will be found in the Directory listings

We shall be pleased to receive suggestions as to
company names and hard-to-find items which
should be added to this Directory

NotE: For the convenience of engineers and purchmlnsz axgents, we have

added. under the heading "SUPPLY HOUSER
y large stocks of mmponents. instruments, and

48 citles. These houses carr:

Ist of parts jobbers in

tubes, and are prepared to fill mail or telegraph orders.

AIRPORT RADIO Installa-
tions
Collins Radlo Company

AMPLIFIERS, Studio
lalrvhlld Camera & Instrument

rp.
Radlu [{ urpomllon of America
Western Electrie Company

AMPLIFIERS, Publ’z Address
David 13ogen Cao., Ine.
Langevin CCompany
Operadlo Mfg. Co.
Radlo Corporation of America
Western Electric (‘ompany
ANTENNAS, Loop, Built-in
1IX Crystal Co.

BERYLLIUM
Clifton Products, Ine.

BUSHINGS, Terminal Sealing

Lenox, Inc.

CABINETS, Metal
('ole Steel Equipment o,

Karp Metal Products Co,, Ine.
CABLE, Coaxial, Fittings

Andrew (o,
Communication I’roducts ¢‘o.
Johnson Co., K. I,

CABLES, Preformed
Whitaker (‘able ‘orp.

CONDENSERS, Fixed
General Electric Company

CONDENSERS, Gas-Filled

Johnson Co., k. ¥,

CONDENSERS, Transmitter

Nevtralizing

Hammarlund Mfg. Co.
Johnson Co., E, .
Natlonal Company, Inc.
Millen Mfg. Co.. Ine

CONNECTORS, Cable
International Reslstance ('o.
Diamond Instrument Co.

DIALS, Instrument
Gordon Speecialty Co,

FILTERS, Electrical Noise
(eneral Electric (‘ompany

GENERATORS, Beat Fre-

quency

Boonton Radio Corp.
General Radio Company

HEADPHONES
Telex Produets (‘o.

INDUCTORS, Transmitting
Johnson Co., K. F.

INSULATORS, Ceramic Stand-
off, Lead-in, Rod Types
Stupakofl Ceramic & Mfg. Co.
General Ceramics & Steatite Corp
METERS, Ammeters, Volt-
meters, Small Panel
J-B-T Instruments, Inc,
Norton lilectrical Instrument (o,

METERS, Frequency

J-B-T Instruments, In
Radio Corporation of Amerlm

METERS, Vacuum Tube Volt
Barber Laboratories, A. W.

MOUNTINGS, Shock Absorb-

ing
General Tire & Rubber Co.
PLASTICS, Transparent

Acadia Syrthetie Products

QUARTZ Tubes, Rods, Plates
Hanovia Chem. & Mfg. Co.
PLATINUM
Sigmund Cohn & Co.
RADIO RECEIVERS & TRANS-

MITTERS
Collins Radio (ompany
Foote Pierson & (‘o Inc.
Technleal Radio Co,
United C'inephone (‘orp
RECTIFIERS, Metallic Instru-

ment & Relay
Bradley Laboratoriex, Ine
Conunt lectrical Laboratorles
RELAYS, Hermetically Sealed
Clare & Co . (. P
Sigma Instruments, Ine
Alled Control Co., Inc

RELAYS, Plug-in
Clare & Co., (". P

Leach Relay Co
Sfuma Instruments, Inc.

RELAYS, Transmitter Switch-
ing & Keying
Gordon \pevlnlly Co.
Johnson Co., K

RESISTORS, leed

Eleo Resistors Co.
Groves Corp.

RESISTORS, Fixed Precision

General Radlo Company

RESISTORS, Variable Lapora-
tory Type
Genersl Radio CCompany

SHIELDS, Tube
Cinch Mfg. Corp,

SPEAKERS, Outdoor Type
Langevin Company

SWITCHES, Midget Snap
General Elertric Company
Spencer Thermostat Co.

TERMINAL STRIPS

Cook Electric o,

THERMISTORS
Western Electric Compuany

TRANSFORMERS, Receiver
Audio & Power

Conzolidated Radio Produets o,
Foster Co., A. P
Hercules Electric & Mfg. Co.

TUBES, Cothode Ray

Electronic Tube Corp.

TUBES, Transmitting

Generul Electronies, Inc.
Muchlett Laboratories, 1nc.

Tubes, X-Ray
General Eleetric X-Ray Corp.
Machlett Laboratorles, Inc.
North Amer:ca Philips Co., Ine.
Plecker X-Ray Corp
Westinghouse K lectrlc & Mig. Co.

VARNISHES, Fungus Resist-

ant

C ommunlcutmn Prod. Ca,, Inc.
Insl X ¢ Inec.
Maus & \\ aldsteln C'o

SOUTH DAKOTA
S1oux FaLLs, Power ('ity Radio Co., S.
Maln Ave.
TENNESSEE
KNOXVILLE, MeClung Co., C. M.
anms Bluft City Dist. (‘ ., Unlon

N \BH\ ILLE, Ilectra Dist ("o W End Ave

TEXAS
Houvsrox, Hall, R.C. & L.}, Caroline 8t
UTAH
8ALT LAk CITY, Radio Studlos, Inc.,
E. B'way
VIRGINTA

DANVILLE, Five Forks Battery Statlon
RICHMOND, Wyntt-Cornick, Ine., Grace
WASHINGTON
SEATTLE
Seattle Radio Supply, Inc., 2nd Ave.
Sobrist Co., 2016 Third Ave.

WEST VIRGINI
CHARLESTON, (' hemchy Radio Elee. Co.
k. Washington S
MORGANTOWYN, Trenton Radlo Co.
WISCONSIN

RACINE, Standard Radio Parts Co.,
state St.

AIRPORT RADIO Installations

Alreraft Accessories Corp., Funston Rd.,
Kansas City, Kans.

Alr Assoclates, Inc., 1.08 Angeles, Callf.

Bendix Radlo, Towson, Md.
“ollins Radlo C'o Cedar Raplds Ta
ommunications lXquip. Corp., 134 Colo-
ado St.. Pasadena, ('al

Erco m{'mo' Labs. Inc., Hempstend.

Ra&'m;}'zéc'embr Co..Inc., 251 W. 19 St..
N. Y. C

AMPLIFIERS, Public Address

David Bogen (‘o tne 663 Bway NY( 12
Langevin C'o 37 W 65 St Y ¢
¢Operadio Mfig. Co St Charles 11~
Radlo Corp. of Amer. (‘umden N J
Western Electric Co 195 Bway N Y €

AMPLIFIERS, Studio
l-‘.urchlld Camera & Inst Corp Jamaica
Radln( orp. of Amer. Camden N J
Western Eleetric o 195 Bway N Y ¢

ANTENNAS, Loop, Built-in

DX Crystal (‘o 1200 N (laremont Ave
Chicago 22

ANTENNAS, Mobile Whip &

Collapsible
Alr Assoclates, Inc., L.os Angeles
Alreraft A fes (‘orp., F Rd..

Kansas (‘lt[y. Kans.
Bendix Aviation Corp.. Pacific Div., 116
Sherman Way, N. Hollywood
B|rnb§ch Radio Co.. 145 Hudson St..

C.
Brach \ifg Corp., L. 8., Newark, N. J.
Camburn Elee. Co., 484 Broome St..

Galvin Mfg. (o nrp.. Chicago, Ill.

fink, F. M., 125 W, I7th 8t.. N. Y. C,

Premax Prnducts 4214 Highland Ave.,
Niagara Falls, Yo

Radio Ene. Labs., Inc L. 1. (It?r

Qn}s;delr Mtg. Co., Nobie & Darfen su “

Ha.
Tech. Appl. ('0., 516 W.348t..N. Y.C,,
Ward Products Corp., 1523 5. 45 St..

Cleveland. ).

ANTENNAS, Tower Type

Blaw-Knox Co.. Pittsburgh, Pa.

Harco Steel (‘ons. Co.. K. liroad St.,
Elizabeth. N. J.

Lehlgh \tructural Steel Co., 17 Battery

L lmm & \(m John 1., Camden, N. J.
Truscon Steel Co., Youngstown, O.
Wincharger <'nrp.. Sloux City, Iowa

ATTENUATORS

Cinema Englneering Co., Burbank, Callf.
Daven Cu., Summit Ave., Newark, N.J.
General Radio Co., Cambridge, Mass.
Intl. Resistance (‘o 429 Broad St Phila
AMallory & Co., P. R.. Indlanapolis, Ind.
Ohcnll‘lite Mtg. Co., 4835 W. Flournoy St.,
Remler Co Ltd., 2101 Bryant St., San
Francisco
Shalleross Mfg. Co., Collingdale, Pa.
Tech Labs. Lincoin St Jersey Clty N J
Utah Radlo Prod. Co., 842 Orlenns St.,
Chicago

BEADS, Insulating

Amer. Lava Corp., Chattanooga, Tenn.
Corning Glass Works, Corning, N. Y.
Star Porcelaln Co., Trenton, N. J.
steward MIg. Co., Chattanooga, Tenn.

FM axp TELEvVISION



G Vet and Sepiac’
DIAL LIGHT SOCKET

Tensile strength of leads and connec-
tions far in excess of requirements.

Tough, plastic shell molded around
bracket providing a secure bond with
mechanical strength far beyond any
normal requirement.

Rounded edge will not cut or fray wire
insulation.

Voltage Breakdown between contacts—
1200 Volts. Voltage Breakdowa to ground
—5000 Volts.

Lug on contact fits in groove in shell so
that contact cannot be turned or twisted
when inserting lamp.

Center contact mounted so that it can-

not protrude from shell and short on
chassis when lamp is removed.

Plastic shell is recessed for contacts,
which cannot be pushed or pulled out
of position.

Stronger, tougher, heavy walled plastic
shell,

A variety of different mounting bracket
styles available, suitable for practically
any mounting.

For Your Present and Post-War Production

40”1 ANNIVERSARY Lenz Dial Light Sockets have always been known for their superior mechanical
. qualities and electrical characteristics.

Nogelois Now these sockets are still further improved, with even greater mechaniccl

strength. A stronger, tougher plastic shell is attached to the bracket with a

new type of construction that provides a virtually unbreakable bond between

shell and bracket. Its excellent electrical” charocteristics are maintained.
Conside- these Lenz Dial Sockets for your present and nost war production.

Write for sample today.

This year Lenz celebrates its 40th yeor of service
to the communications industry.

LENZ ELECTRIC
MANUFACTURING CO.

1751 N. WESTERN AVE. CHICAGO 47, ILLINOIS

In Business Since 1904
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BEARINGS, Glass instrument
Bird, Richard H., Waltham, Mass.

BERYLLIUM
Clifton Products Inc Patnesville O

BINDING POSTS, Plain
Amer. Radlo Hdware Co., Mt. Vernon,

N. Y.
Franklin Mfg. Corp., 175 Varick St.,
Radex Corp.. 1308 Elston Ave., Chicago

BINDING POSTS, Push Type
Amer Radlo Hdware Co., Mt. Vernon,

Eby. Inc., H. H., W. Chelten Ave., Phila.

BLOWERS, for Radlo Equlpmon'

L~-R Mig. Co., Torrington
Trldo-Wlnd Motortans, inc.. 5725 8.
Main 8t., Log Angeles

BOOKS on Radio & Elodronl:s

Macmillan Co., 60 Fifth Ave, Y. C.
Mﬁeﬂel Pub, "House, 03t s Bt..
Mocr:.(w-um Book Co., 330 W, 42 St.,

Pitman Pub. Cor 2W.458t..N.Y.C.
RadloY Tech. . Co., 45 Astor PL.,

N, C.
Rider, John F., 404 Fourth Ave N.Y.C.
Ronald Press Co., 15 E. 26 St.. N.'Y. C.
Vm Nostrand Co., D., 250 Fourth Ave.,

N. Y.
wgey & cSonl. John, 440 Fourth Ave.,
BRIDGES, Percent Limit Resistance

Leeds & Northrup Co., 4901 Stenton
Ave., Phila.
leo City Products Co., 127 W. 28 St.,

Bhnucroas Mtg. Co., Collingdale, Pa.

BRIDGES, Wheatstone

Industrial Instruments, Culver
Ave.. Jersey City,
I.eids &PhNonhrup Co.. '4901 Stenton
ve.,
Shalicross Mfg. Co., Collingdale, Pa.

BUSHINGS, Terminal Seoling

Corning Glass Works, Corning, N. Y.
Electrical lndusmes, lnc.. 42 Sumner
Ave., Newark 4, N,
Lenox inc Trenton 5 \Y 3
Peeriess Electrical Prod. Co.,
MecKinley Ave., Los Angeles 1
8§, , Inc., Clnclnmtl 0

house Elect. & Mfg. Co., E.
Pittsburgh, Pl

CABINETS, Metal
Cole Steel Equip. Co 349 Bway N Y C
Metal

Eap od. Co Ino 126 30th St
Bklyn 31
Pn.r-hIota.l . Corp., 32-40th St.,
L.L Clty, N. ¥
e

. ‘of Amer., Long Istand
City, N.

CABINETS, Wood, for Home Radios
Churchill Cabinet Co., 2119 Churchill

8¢., eago
TﬂlouYon Furniture Co., Jamestown,

.

Ine.,

68920

CABLE, Coaxial
American Phenolic Corp., 1830 8. 54 Av.,
Chlcaaxo .
Ansoonda Wire & Cable Co., 25 B'way,
Anggow' Co., Victor J., 363 E. 75 St.,
0
Belden Mtg. Co., 4673 W. Van Buren,
Bosw:.‘lnsulned Wire & Cable Co.,
Collql‘:m. Prods. Co., 744 Broad, Newark,

Cornish Wire Co., 15 Park Row, N. Y. C.

Doolile Radlo, "Inc., 7621 . Loomis
vd., CAZO

Generai' Cable Corp., 420 Lexington,

N,
General Insuhted Wire Corp., 53 Park
PL., N Y. C

Johnson Co., . Waseca, Minn.

Len: Electrlcal M

Rad’ Os%lswn Ave., Chicago
ﬂlmPlex Wﬂ-e & Cable Corp., Cambridge,
Mass.

CABLE, Coaxial, Fittings

Andrew (‘o, Victor J. 363 E 75 St
Chti

Commca%rud Co 744 Broad St Newark
N
Johnson Co, F. F. Waseca Minn

CABLE, Coaxial, Solid Dielectric

American Phenollc Corp.. 1830 8. 54
Ave., Chicago
Federal Tel. & Radlo Corp., E. Newark,

ﬂlnerlex Wire & Cable Corp., Cambridge,
ass.

CABLE, Microphone, Speaker &
Battery
Alden Prods. Co., Brockton, Mass,
Anmond- W|re & Cable Co. ’5 Broad-

way, N. Y. C.
Be(lflho‘n Mtg Co., 4633 W. Van Buren,
cago
Roston Innulnud Wire & Cable Co.,
Dorchester, Mass
Gavett Mfg. Co., Brookfield, Mass,

H(}‘lfoke Wire & Cable Corp., Holyouke,
U%velrul Milcrophone Co., Inglewood,

CABLES, Preformed
Belden I\{tz Co., 4633 W. Van RBuren

t., cago

Wallace Mfg. Co., Wm, T., Rochester,
ny

W l‘:l(taker Cable Corp Kansas Clty 16

CASES, Wooden Instrument

Hoflstatter's Sons, Inc., 43 Ave & 24
St., Long Island City,
Tillotson Furniture 0 Jameswwn

CASTINGS, Die

Aluminum Co. of Amer., Pittsburgh, Pa.

American Brass Co., Waterbury, Conn.

Dow Chemical Co., Dow Metal Div.,
Midland, Mich.

CERAMICS, Bushings, Washers,
Special Shapes

Akron Porcelain Co., Akron, O.

Amer. Lava Corp., attanooga, Tenn.

Centralab. Div, of Globe-Union Inc.,
Mllwaukee. Wis.

Corning Glass Works, Cornlng, N. Y.

Electronic M ., P

N.J.
Gen'l Ceramica & Bteatite Corp., Keas-

Inolumze Inc., Belleville, N. J.
Lapp Insuht.or Co., Leroy N. Y.

Zlerick \1(1‘ 385 Glrard Ave..

Hronx, N
CLOTH, Insulating

Acme Wire ('o., New Haven, Conn.
Brand & Co., Wm,, 276-4th Av., N. Y. C
I"ndurette Corp. of Amer., Cliffwood,

Insuiation Mtgrs Corp., 565 W. Wash,
Blvd., Chicag
Irvington Vnrnth & Insulating Co.,
Irvingten, N. J.
Mica Insulator Co., 196 Varick, N. Y. .
COIL FORMS, Glass

Corning Glass Works, Corning, N. Y,

COIL FORMS, Phenolic
o rle;mve Pl:stylya Corp., 963 Kent Ave.,
yn,
Northeastern Molding, Inec., 534 Com-
monwealth Ave., Boston 15, Mass.
COILS, Radio
See Transformers, h‘ RF

CONDENSERS, Ceramic Case Mica
Transmitting

Aerovox Corp., New Bedford, Mus

Cornell-Dub ler, 8. Plnlnneld

Sacaame EleciHe Go Csmrlnsdmﬂeld Til.
Ao ¢ Co. Dl

Solar Mfg. Corp., Bayonne,

CONDENSERS, Fixed

Aerovox Corp., New Bedford, Mass,
American Condenser Corp., 2508 8.

Co,,
C.

Michigan, Chicago
Art Radlo Corp., 115 lemy Y. C.
Atlas Condenser Prods, Co., 548 West-

chester Ave., N. Y. C.

SCHEDULE OF DIRECTORIES
FM & TELEVISION PRODUCTS DIRECTORY

February, April, June, August, October, December
BROADCAST STATIONS
General Managers & Chief Engineers — March, September
EMERGENCY RADIO STATIONS
Radio Supervisors — January, July
RADIO MANUFACTURERS
General Managers & Chief Engineers — May, November

Under this schedule, FM and TELEVISION prevents up-to-date listings, with
complete corrections and additions, available in no other publicotion.

St\rl,pakoﬂ Ceramic & Mfg. Co., Latrobe,

Vietor Insulator Co Vlctor N. Y
Westinghouse Elect. & Mig.
Pittaburgh, Pa.
CHASSIS, Metal
See STAMPINGS, Metal
CHOKES, AF
Hadley Co., R. M
Angeles

Co., E.

. 707 E. 61 St., Los

CHOKES, RF
Aladln Radlo Industries, 501 W. 35th,
fcago
Alden Prods. Co., Brockton, Mass
Ama'lcan (,o‘z(nmunlcatlons Corp., 306

B'w: C
A%omndc ‘\:lndlln‘z u:, . Inc., Passalc
Barker & V Williamson, Upper Darby, Pa.
Coto-Coll Co.. Providence. R. I.

D-X Radlo Prods, Co., 1576 Milwaukee,

Chicag
ast & Co John E., 3109 N. Crawford.
Chicago 41

Gen. WlndlngCo 420 W.458t.,N.Y.C.
Gl&lﬁnm & Co., Edwin, 15 8. Throop,

H?%ulnnd Mtg. Co., 424 W, 33 St.,

Johnson Co,, E. F., Waseca, Minn.
Lectrohm, Inc., Cicero, IIl.

Melssner Mfg. Co., Mt. Carmel 1.
MmerdCo . W., 5917 8. Main, Los

Ang C
Muter Co., 1255 8. M!ohlzw. Chicago
National Co., Malden, M.
Obmite Mig. Co., 4835 W' Flournoy St..

Chicag
RmQx Corp 1328 Elston Av., Chlugo
Sickles Co., F. W. Chicopee,

Teleradio Eng. Corp., 484 Brooma St.,

N.Y.
Triumph Mtz Co., 913 W. Van Buren
8t., Chicag:
CLIPS, Connn:'or
Mueller Electric Co., Cleveland, O.

CLIPS & MOUNTINGS, Fuse
Alden Prods. Co., Brockton, Mass.
Dante Elee. Mtg. Co., Bantam, Conn,
lisco Copper Tube & Prods.. . Ine..
Station M., Cincinnati
Jefferson Elec. Co,, Bellwood, Tl
Jonea Howard B.. 2300 thmla Chi-

thtlel‘use Inc., 4753 Ravenswood, Chi-

Pntou MacGuyer Co., Providence, R. T
Sherman Mfg. Co., H. B., Battle Creek.

feh.
Stewart Stam lmz Co., 621 E, 216 st.,
Bronx, N.

Automatlerndln Co. E Newark, N.J.
Bud Radlo, (‘I eveiand, O,
( al%acnron Co 318 W Schiller St Chleago

Centralab, Milwaukee, Wis.
Condenser Corp. of America, South
Plalnﬂeld J.
i’m Co., 1375 N. Branch,

(¢ n;n%%ubuhr Elee. Corp., S. Plain-
(o{mlc l(?;adlo Co., 699 E. 135th St.,

Crowley & Co., Hel W, Orange, N. J.
Deutschmann (Joll";y.. Tobe, (,m;t.on.

Mass,
Dl;\gxc)‘l’)t Elec. Co., 34 Hubert St.,
Elg:'zrolméuve Mtg. Co., Willimantic,

Erle Resistor Corp. Eﬂ Pa.

Fast & Co., John ., 3109 N. Crawford,
Chicago 41

(ieneral Flectrlc Co Schenectady N Y

General Radlo Co,, Cambridge, Mass.

Girard-Ho glnns Oakland, Cal l

Guthman Co Fdwin 1., 158 " Throop

St., Chicag
}{. R. 8. Prods 5707 W. Lake St.,
lIIInol%ond Co., 1160 Howe St., Chi-
lndust.rm Cond Corp., 1725 W, North

Av., Chicag
lnsg‘llne XS;D of Ameﬂca. Long Island
Johnson Co, . Waseca, Mlnn
:ﬁnavox do Fort Wayne, Ind
M & Co,, P. R., Indiana;
Micamold Raglo Corp . Brooklyn, N. Y.
Muter Co., 1255 8. Michigan, (ghlcago
\o{na‘ b,(l‘ecmc Corp., 55 W. .

Polymet Condenser Co., 609 E. 139 8t.,
N.Y.C,
Potter Co., 1950 Sheriddan Rd., N. Chi-

cago
RCA Mfg. Co., Camden, N.
Sangamo Elec. Co., Bprl.ngn
Sickles Co., F. W, Chi copee, Mns
Solar Mfg. Corp., Blyonne. N.J.
Spaxue Specialists Co., N. Adams,

Tqml ﬁrm}l{o aninceﬂnx Corp 484 Broome
Westlnghouu ‘Elect. & Mig. Co., E.
Pittsburgh, Pa.
CONDENSERS, Gas-filled
Johnson Co, E. F, Waseca Minn
Lapp Insulator Co Inc., Leroy, N
CONDENSERS, High-Volitage
Vacuum
Centralab, Mllwaukee, Via,

hnel-‘\‘lc(‘ulluugh lne., San Bruao,
Erle Resistor Corp., Erle, Pa.

General Electric Co., Schendetady, N. Y.
General Electronics, Tnc., Paterson, N. J.

CONDENSERS, Small Ceramic
Tubular
Centralab; Div. of Globe-Union, Inc.,

Mllwnukee
Erle Reslstor Corp., Erle, Pa.

CONDENSERS,
tralizing

Hammarjund \ﬂg Co 424 W 34 S', NYC
Johnson Co, E. F, Waseca

National Co I nc Malden \{m

Mtllen Mtg Co Inc Malden Muss

CONDENSERS, Variable Receiver
Tuning

Alden Prods. Co., Brockton, M
Amchrllcun Steel Pwkaxe Co., Deﬂmee.

[8)
Barker & Wililamson, Ardmore, Pa.
Bud Radlo, Inc., Cleveland, O.
Cardwell Mtg. Corp., Allen D., Brook-

lyn, N. Y,
(.-enernl Instrument Corp., Elisabeth,
Hammarlund Mfg. Co., 424 W. 34th 8t.,
N.Y.C

nsuline Corp. of Amer., L. I. City, N
Meissner Mfg. Co., Mt. Carmel, 111,
Millen Mfg. Co., Malden Mm
National Co., Malden,

O'émm“ Co., 1267 uybourn Ave.,

cago
Radio Condenser Co., Camden, N. J.
Rauland Corp., Chicago, IlI.

CONDENSERS, Variable Trans-
mitter Tuning

Barker & Williamson, nger Darby, Pa.
Bud Radio, Cleveland
Cndwoll Mg, Corp., Allen D., Brooklyn,

Hnmn‘:,arlémd Mftg. Co., 424 W, 33 8t.,

Insullne Corp. of Amer., L.I. City, N. Y.
Joh , E. F., Waseca, Minn.

Vllllen ‘\ﬂx Co James, Mllden. Mass.
Natfonal Co., Malden,

Radio Condenser Co., Cnmdon N.J.

CONDENSERS, Variable Trimmer

Alden Prods. Co., Brockton, Mass.
-\merlcan Steel Package Co., Defiance,

Radlo Inec., Cleveland, O
Cardwell Afg. Corp., Brooklyn N. Y.
Centralab, Milwaukee, Wis.
F C? Radl Elec. Corp., Long Island

.Y,

Genersl Rndlo Co., cambrldge. Mass.

G%E{nnn. Inc., E. I., 400 Peorta
¢

Hamn‘l{mund Mftg. Co., 424 W. 33 St.,

Insullne Co;p of America, Long Island

JohnsonC . E. F., Waseca,
\h.llgry & Co., Inc., P. R‘.Indlnnnpolls.

I
Melssner Mfg. Co., Mt. Carmel, IIl.
Millen Mfg. Co., James, Malden, Mass.
Miller Co., J. W., Los Angeles, Cal.

Transmitter Neu-

Muter Co., 1236 8. Mlchigan Av.,
Chic: ﬁ

Natlonal Co., Malden, Mass.

Potter Co.. 1950 Sheridan Rd., N.
Chi ca(g

Sickles Co., ¥. W., Chicopee, Mass.

Solar Mtg. Corp.. Bayunne. N.J.
eradio Eng. Corp., 484 Broome,

N. Y.

CONNECTORS, Cable

Aero Electric Corp., Los Angelei Cant.

Alradlo, Inc., Stamford, Con

Alden Prodn Brockton, Mm

\mer Mlcrophone Co., 1915 5. Western
Av., 1.08 Angel

\%etlricPhenollc Corp 1830 2, 54th s¢t.,
Amer, Radlo Hdware Co.. Mt. Vernon,
.\ndr!lsw. Vietor J., 363 E. 75 St.,
Astatic Corp., Youngstown, O,

Atlas qound Corp .. 1442 39th  Se.,

Brooklyn, Y.
Bl;:nt;?ch hadlo, 145 Hudson

Breeze Mfg. Corp., Newark, N. J.

Brush Development Co., ¢ Ievelnnd O,

Bud Radlo, Cleveland, Ohio

Cannon Elec. Development 3209 Hum-
boldt, Loe Angeles

Diamond Inst. Co Wakefield Mass

Eby, Inc., Hugh H., Philadelphia

Electro \olce Mfg. Co., South Bend,

Indian;
Frnnklln Mlx Corp., 175 Varick St.,

General' Radio Co,, Cambridge, Mass
Intl. Reslstance Co 401 N Nroad St

Phila 8

Harwood Co., 5405 8. La Hres, Los
Angeles 36

Imullne Corp. of Amer..L I.City, N. Y

Jones, Howard . 2432 W. Georze.

cago

Mallory & Co., P. R., Indianapolis, Ind.

Monowatt Electric Co,, Providence, R. 1.

\onnam Warren Corp.. Stsmtord,

Raelo‘glg Products Co., 127 W. 26 St.,

Remler Co., Ltd., 2101 Bryant 8t., San
Francisc

ncl 0
Schott Co., W, 306 Emtu Monfoa
Blvd., Beverly Hl
ar Mfg. Co., L. i cn Y.

Select:
“lrcrophone Co., f m Ingle-

St.,

Unlverul
wood, C

FM anp TrLEVISION



IRC will be Reaay

with
RHEOSTATS

Once the grim business of war is concluded, you
can count on IR C to deliver vast quantities of
resistance devices of 4/l types. Then, too, IRC's
nation-wide network of Distributors will be
prepared to render prompt service in supplying
resistor requirements.

Buile to surpass rigid Army-Navy “‘specs,”
IRC Resistors will offer greater values than
ever because of modern mass production mechods
and greatly increased plant capacity.

INQUIRIES INVITED
It’s none too soon for manufacturers of electronic
equipment to survey their immediate post-war
resistor needs. If you anticipate design or engi-
neering problems involving resistances,

. 3 L\
we may be able to help in their solu- ,‘\\
tion. Feel free to call upon us and &
be assured your confidence will be
respected.

INTERNATIONAL RESISTANGCE CO.

October 1944 — formerly FM Rapio-ELECTRONICS

QUALITY FEATURES OF IRC RHEOSTATS
V. All metal shatter and vibration-proof con-
struction,

2. Design provides almost 50% less temperature
rise than other types for equal wattage rating
and size.

3. Aluminum construction provides light weight.

4. Uniform spacing and tight winding of resist-
ance element.

5. Enclosed construction as protection against

o FOR PEp £, dust, dirt and damage to the moving parts.

'*/4, 6. Clock spring between central
terminal and slide eliminates one
wiping contact and spring.

3



CONTACT POINTS
l!mlnln (o, C. 8., 233 Spring St.,

(‘alll!e’lunxsten(‘orp Union City, N. J.
ansteel Metallurgical Corp., N. Chi-

.
M?llgry & Co., Inc., P. R., Indianapolis,
nd.

COUPLINGS, flexible

(ardwell \ﬂg (‘orp Brooklyn, N. Y.
Johnson o, ¥F., Waseca, Minn.
\Illlen M(g Cu Jumes Malden, Mass.

National Co., Inc \lalden Mass.

CRYSTAL GRINDING EQUIPMENT

Cuns Diamond Saw Blade Corp.,
onkers Ave., Yonkers 2, N, Y.
}elker Mtg. Co., Torrance, Callf.

CRYSTAL HOLDERS

REC Mfg. Co., Holliston, Mass.
Howard Mfg, (,o., (oundl Blufts, Ia.

CRYSTALS, Quartz

Alrcraft Accesaorles (,uru Funston Rd.,
Kansas City,
Bar\\mch & Lomb ()pv,lcnl Co., Rochester,

Bliley Elec. Co., Erie, Penna.

Colllns Radio Co., Cedar Rapids, Towa

Crystal Prod (o 1519 McCGee St., Kan-
sas City, Mo.

Crystal Research Labs., Hartford, Conn.

DX Crystal Co., 1200 N. Lluremont

Chicago
Electronlc Research orp . 800 W.
Washington Blvd., Chleag,
l-‘edergl Engineering Co., 37 Murrny St.,
General l-‘lectrlc Co. Schenectady, N. Y.
General Radlo Co., Cambridge, Mass,
Harvey-Wells Commumcatlons. South-
bridge. Mass.
Henney Motor Co., Omaha, Nebr.
Higgins Industries, Santa Moniea, Calif.

Hipower Crystal ¢ 0., 2035 W, Charles:
ton, (hlcago

Hunt & Sons, G. C., Carlisle, Pa.
Jet{:en?n Inc., Ray, Westport, L. L,
Kaar Englneering Co., Palo Alto. Cal.

Knights Co., The James. Sandwich, Ill.

Meck Industries, John, Plymouth, Ind.

Miller, August E., North Bergen, N. J.

.\lznllt'?r Plezo Prod. Co., 8. Pasadena,
“alit.

Peterson Radlo, Council Blufts, Iowa

Preclslon Plezo Service, Baton Rouge,

Premler Crystal Labs., 63 Park Row,

Quartz Laboratories, 1512 Oak St.,
Kansas City, Kans

Radell Corp., (.ull!ord Ave., Indlanapo-

In
R(‘A Mtg. Co,, Camden, N. J.
Re:_ve{c' Sound Labs., 62 W, 47 St.,

qel;ell'n'l'ﬁc liladlo Products Co., Council
a
Sclex:’(mc Radio Service, Hyattsvllle,

Standard Plezo Co., Carlisle, Pa.
Valpey ¢ r)s!als }lollhm.m Mass.
w nhnve Mig. WwWm Peru, lnd
Zelss, Inc., C: :\rl 485l-mh Ave., N.'Y. (

DIAL LIGHTS
See PILOT LIGHTS

DIALS, Instrument

Barker & Willlamson, Upper Darby, Pa.

(rowe Name Plate ('o., 3701 Ravens-
wood Ave., Chicago

General Radlo Co., Cambridie, Mass.

Gits Molding Corp 4600 Huron St.,
Chicago

.ur('lnlm Spec. (‘o 823 & Wabash Ave
Chicag

Mica lnsul C'o., 198 Varlck 8t., N. Y. (

Natlonal Co., lnc Malden, Nass,

Rogan Bros., 2003 S. Michigan Ave.,
Chleago

DISCS, Recording

Advance Recording Products Co.,
Island City, N.

Allled Recording Products (o.. Long
Island City, N. Y.

Audio Deviees. Ine.. 1600 B'way, N. Y. C

Federal Recorder Co., Flkhart, nd

Gould-Moody Co. 5 B'way, N. Y.

l’re.sm _Recording e orp., 242 W, 55 \(

Long

l(( A Mfg. Co., Camden, N, J.

DYNAMOTORS —
See Motor-Generators, Small

ENA MELS, Wood & Maetal Finish
Sulllvan Varnlsh Co., 410 N. Hart St.,
Chleago 22
ETCHING, Metal

(‘rowe Name Plate & Mfiz, Co,, 3701
Ravenswood Ave., Chicago

Ltehed Prod. Corp., 39—01 Queens Blvd.,
Long Island City, N. Y.

Premler Metal Mchlnz (‘o.. 21-03 44th
Ave., Long Island City, N. Y.

FACSIMILE EQUIPMENT
Aldfu Products Co., Inc.,
Bunne‘IIC& Co., J. H., 215 Fulton,

N.
Faximile, Inc., 730 5th Ave.. N. Y. C.
l'edernl Tel. & Radlo Corp., Newark,

l-‘lnch Telecom., Inc., Passalc, N. J.
Wireless,

Inc., 1475 B* wny N.Y.C.
R.C.A. Mtg. Co.. Camden, N J.

32

Brockton,

FASTENERS, Separable
(‘amloc Pn{tener Co., 420 Lexington

ve.,
‘!hnkeproor Ine., 2501 N.
Chicago

FELT
Amer. Feit Co., Inc., Glenville, Conn.
Western Felt Works 4031 Ogden Ave.,
ago

FIBRE, Vulcanized
Brandywine Fibre Prods. Co., Wilming-
ton, Del.
Continental-Diamond Fibre Co., New-

ark, Del.
Insulation Mfgrs. Corp., 565 W. Wash.

Blvd., Chlcago
Mtea Insulator Co., 196 Varick, N, Y. C.

Nat’'l Vuleanized Fibre Co., Wimington,

Keeler Ave.,

Del.
spaulding Fibre Co., Ine., 233 B'way,
N. Y. C,

‘Taylor Fibre Co., Norristown, Pa.
Wilmington Fibre Specialty Co.,
mington, D

FILTERS, Electrical Noise

Bendlx Aviation Corp., Pacific Dlv.
11600 Sherman Way, X Hollywood.
Com. laqul) & kEng. Co., N. Parkside

200 Hudson St.,

wii-

AV
Frtied Rndlo ( orp..

General l lectrie (‘o Scheneetady N. Y,
Mallory & Co., Inc., P. R., Indianapolis,

Ind.
Miller Co., .l W., 5917 8. Maln St.,
Los Angel
'iol\a‘ar ‘\l(g l(_forp 285 Madison Ave.,
Tobe Deutschmann Corp., Canton, Mass.

FINISHES, Metal

Alrose Chemical Co.. Providence. R. [.
Aluminum Co. of America, Pittshurgh,

Pa.

Ault& W iborg (‘orn 75 varlek, N, Y.C,

Hilo Varnish Corp., Brooklyn 'N.Y.

Maas & Waldsteln Co., r\ewark. N.J.

New Wrinkle, lnc.. Dayton,

Sulitvan Varnish Co., 410 N. Hart St.,
Chicago 22

FREQUENCY STANDARDS,

Primary
General Radio Co., Cambridge, Mass.

FREQUENCY STANDARDS,
Secondary
Amer‘Tlme Products, 580 Fifth Ave.,

Garner Co., Fred E., 43 E. Ohlo St.,
Chicago

Hewlett-Packard (* o., Palo Alto, Callf,

Higgins Industries, Inc., 2221 Warwick
Ave., Santa Montca, Calif.

Millen Mfg Co., Inc., \lnlden Mass.

FUSES, Enclosed

Dante Elec. Mfg. C'o., Bantam, Conn.
Jefterson Elec. Co., Bellwood,
Littlefuse, Inc., El Monte, Calif,

GEARS & PINIONS, Metal
Continental-Diamond Fibre Co., New-
ark, Del.
Crowe Name Plate & Mtg (,u.. 3701

Ravenswouod Ave., Chicag
Gear speclaltles Inc 2650 W Medill,

Chiea;

Perklns \Iachlne & CGear Co., Spring-
field, Mass

Quaker Clty Gear Wks., Inc., N. Front

st., Phila
Thompsoh C'lock Cao., Bristol, Conn.

GEARS & PINIONS, Non-Metallic

HBrandywine Fibre Prods. Co., Wilmlng-
ton, Del.
Formica Insulation Co., Cincinnat!,
(.e(n;' l‘\peclalues Inc., 2650 W. \Iedlll
hicag
General Electric Co., Pittsfield, Mass.
\llcu lnsulntor Co., 196 Vvarlek St.,

\atlonul \ulcanlzed Fibre Co., Wil-
mington, Del.

Perkins Machine & Geur Co., Spring-
field, Mass,

Richardson Co., Melrose Park, 111,
ﬂpx{ulc{lng Fibre Co., Inc., 233 B'way,

ﬂynthane(or %, 08l ks, Pa.

Taylor Fibre Co., Norrlstown Pa.

Wilmington Hbre Spectalty Co., Wil-
mington,

GENERATORS, Beat Frequency

Boonton Radio Corp Boonton N J
General Radio Co Cambridge Mass

GENERATORS, Electronic AC

Communication Meas. Lab., 118 Green-
wich 8t., N. Y. C,

GENERATORS, Gas Engine Driven

Hunter-Hartman Corp., St. Louls, Mo:

Kato Englneering Co., Mankato, Minn,

Onaﬁ;& ons Royalston Ave., Minneap-~
olis, M

Ploneer (:en-b-\lol.or 5841 W. Dickens
Ave., Chicago, Ill.

GENERATORS, Hand Driven

Burke Electric Co., Erie, Pa.

Carter Motor Co., 1608 Milwaukee,
Chicago

Chicago Tel. Supply Co., Elkhart, Ind.

GENERATORS, Standard Signal
Boonton Radlo Corp., Boonton, N. J.
Ferrls [nstrument Co., Boonton, N, J.
General Radlo Co., Cambridge, Mass,
Hewlett-Packard Co., Palo Alto, Caitf.
Measurements Corp., Bosnton, N. J.

GENERATORS, Wind-Driven,

Aircraft
Gell)lersl Armature Corp., Lock Haven,
a.

GLASS, Electrical

Corning Glass Works, Corning, N. Y.

GREASE, for Electrical Contacts &
Bearings
Royal Engineering CCo. (Royco (irease),
East Hanover, N. J.
HANDSETS, Telephone

Automutic Eleetric Co., 1033 W.
Buren, Chicago
Western Electric Co., 195 B'way, N. Y. C.
HEADPHONES
Brush De\'eloument Co., t'leveland, O,

Cannon Co., C. F., Sprlngwuter. N.Y.
Lurmn ‘\ﬂg Co., 415 M. Aber deen,

Van

Ch!
(& onnec!lcuv. Tel. & Flec. Co., Meriden,

Lonsollduted Radlo Prod. Co., W. FErle
St., Chicago

Elec. Ind. Mtg. Co., Red Bapnk, N, J.

Kellogg Switchboard & Supply Co.. 6650
2. Cleero Ave., Chicago

Murdock Mfg. Co.. Chelseu, Mass.

Permotlnx Corp., W. Grand Ave., Chi-

cago

Telephonicg Corp., 350 W.31 8t.,N. Y. C.

Telex Products (o Minneupolls Minn

Trimm Radio M(g, Co., 1770 W. Ber-
teau, ‘hicago

Unl‘versnl Mlcrophone Co., Inglewood,

al.
Utah Radio Prod. Co., 842 Orleans St.,
Chlcago

HORNS, Ovtdoor
Altec l.nnslng Corp., 1680 N
lywood 2

yw
Grag bar Llect. Co., Lexington Ave. at

Jensen Radlo Mlg. co., 6601 8
Ave., Chicago

Operadia Mfg. Co., St. Charles, 1Il.

Oxford Tartak Radlo Corp., 915 W, Van
Buren St., Chlcag

Racon hlectrlc Lo. 52 E 1938t.,.N. Y. C,

RCA MIg. Cam N.J.

Ulgzve‘r{slty Lnborawﬂes. 225 varick 8t.,

. Vine, Hol-

. Laramle

INDUCTION HEATING
EQUIPMENT
Induction Heating Corp., 389 Lafayette
Le{)el ngx I-Srequency Labs., 39 W. 60

INDUCTORS, Transmitter
Barker & WIlllnmson Upper Darby, Pa.
Johinson Co, 7. Waseca Minn
INDUCTORS, Variable Tuning
Barker & Williamson, Darby, Upper Pa.

INSTRUMENTS, Radio Laboratory
Bnl!antlne Laboratortes, Inc., Boonton,

Boonton Radlo Corp., Boonton, N. J.
Ferris Inst. Corp., Boonton, N. J.
Genera! Elgetric Co., Schenectady, N. Y.
CGieneral Radlo Co., Cambridgze, Mass
Hewlett-Packard Co., Palo Alto, C ullt
Measurements Corp., Boonton, N J.

INSULATORS, Ceramic Stand-off,

Lead-in, Rod Types

Ameriea Leva Corp,, Chattanooga, Tenn.
Cornlng Glass Works, Corning, N. Y.

Electronic Mechanles, Inc., Ciifton, N J.
Gen. Ceramies & Stentite (* orp I\eashe)

lsolantlte [nc., Belleville, N, 3.
F., Waseca, Minn.

ulator ¢
\Illlen \Hg.Lo \mlden Mass.
National Co., Ine., Malden, Mass.
St\ll)pak()ﬂ Ceramic & Mfg Co lLatrobe
a

INTERFERENCE SUPPRESSORS
See FILTERS, Flectrical Notse

IRON CORES, Powdered

Alggdln Rad'lu Industries, Inc, 501 W.

[& mwieyd.co B lenry W. Orange, N.J.

Ferrocart Corp. of Amer., Hastings-on-
Hudson, N.

Genl ‘Al(xlllne .Wks., 485 Hudson St.,

(.lbson Elec. Co., Pittsburgh, Pa
\(agner l}mx. (,o, Inc., 444 Madison

N. Y.
Mallory&(‘u.. . R., lndlanawlls Ind
Pyroferric Co., 175 Varlck St.,
Stackpole Carbon Co., St. Mnns P
Wutern k.l—ctrlc (o., 195 Broadway.

N.
wilson Co., H. A., Newark, N. J.

IRONS, Soldering

Acme Electric Heating Co., 1217 Wash-
ington St., Boston

Amer. Electrical Heater Co., 6110 Cass
Ave., Detroit

Drake Elec. Wks., Inc., 3656 Lincoln

Electric Soldering Iron Co., Deep River,

Ave., Chleago
onn.
General Electric Co., Schenectady, N. Y.
Hexacon Klec. C'o., Roselle Park, N. J.
Sound Equipment CorP. of Callf.. 6245
Lex. Ave, . Los Angeles 38
Ungar, Inc,, Harry A., 615 Ducommun
st., l.os Angeles 12
Vasco Electrical Mfg. Co., 4116 Avalon
Bivd., l.os Angeles
Vulean Electric Co., Lynn, Mass,

JACKS, Telephone

Alden Prods. Co., Iirockton, Mass,

Amer. Molded ‘Prods. Co., 1753 N
Honore St

Chicago Tel Elkirart, Ind.

Guardlan k 627 W. Wal-
nut St., hlcm.'u

Insullne orp. of Amer. I C N. Y.

Johnson, E. F., Waseca. Min

Jones, HHoward B., 2300'W, ubnnslu Ave.,
Chicago

Mx[;llgry & Co., Ine,, P, R., [ndianapolis,
na.

Mangold Radio Pts, & Stamping Co.,
6300 Shelbourne xt., Philadelphia

M(])l(led Insulation Co., Germantown,

Universal Microphone Co., Inglewood,

(&
Utah Radlo Prod. Co.,
Chiecago

KEYS, Telegraph
Amer. Radio Hdware Co., Mt. Vernon,

J. H.. 215 Fulton,

Mossman " Inc., Donald P., 6133 N.
Northwest ily., Chicago
Renler Co.. Ltd., 2101 Bryant St.,
San Franecisco
Smﬁ?') Electric Mfg. Co., Menominee,
ch.
Teéeﬁ‘raph App. Co., 325 W. Huron St,,

30
Telephonlcs Corp.,350W,318t,, N.Y.C.
Wlnslow Co., Ine,, Liberty St., Newark,

KNOBS, Radio & Instrument

Alden Prods. Co., Brockton, Mass,
American Insulator Corp., New Free-

dom, Pa.

Chicago Molded Prods. Corp., 1025 N.
Kolmar, Chlcago

General Radio Co., Cambridge, Mass.

Gits Molding Corp., 4600 Huron St.,
Chicago

(-ordon '-lpe« Co 823 8 Wabash Ave

hicag:
lm}gerlal Molded Prods Corp., 2821 W.
. Chlcag

Kurtz Knsch lnc., l)nyto
Mallory & (,o.. Inc., P. R., lndlnnnpolls

Ind.
Millen Mfg. Co., James, Malden, Mass.
Nat'l Co., Inc., Malden, Mass,
Northeastern Molding, Inc., 584 Com-
monwealth Ave., Boston 15, Mass,
Radio City Products Co., 127 W. 26 St.,

N.Y.C,
Rogan Bros., 2001 8. Michigan, Chicago
LABELS, Coding

Orleans St.,

Bunnell & Co.,

Western Litho. C'o., 600 1. 2nd, Los
Angeles
LABELS, Removable .
Los An-

Avery Adheslves, 451 3rd St.,
el

Western Litho. Co., 600 K. 2nd, Los

Angeles
LABELS, Stick-to-Metal
Ever Ready Label Corp., k. 25th st.,

N.
Tahlet & l ket (° 0., 1021 W, Adams St.,

*h
Western ll!ho. Co., 800 E. 2nd, Los

Angeles
LABORATORIES, Electronic
Browning Labs., Inc., Winchester, NMass,
Electmnlc Curp. of Amer., 45 W. 18 St.,
Corp., 1775

\hermn Metulllc (,orp., Flushing Ave.,
Brooklyn, N. Y,

Worner Electronlc Devices, 848 N. Noble
Nt., Chicago 22

LACQUERS, Wood & Metal Finish

Sulltvan Varnish Co., 410 N. Hart St.,
Chlcago 22

Hazelllne . Flectronics

LOCKWASHERS, Spring Type
Natl. Lock Washer Co., Newark, N. J.

LUGS, Soldering

(,I:uir: \mr Corp., W.
N1C:

Dante hlec Mig. Co., Bantam, Conn.
ldeal (/ommutator Dresser Co., Syca-

Van Buren St.,

Ilsco u\)lwer Tube & Prods., Inc., Sta-

Cinetnnatl
Krueger & Hudepoh!, Third & Vine,
17 Virginia Ave.,

O lnclnnatl Q0.
Patton-MacG .uyer Co.,
Providence, R.
Sherman_ MIg. (" o . Battle Creek, Mich.
Zierick \ltg Co., 385 Girard Ave.,
Bronx, N, Y. (.

LUGS, Solderless
Alx}',cran Marine Prod.. Inc., Harrisburg,
n.
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'I‘HE new complete data on tubes, including charae-
teristics, outlined drawings and basing diagrams of
all standard receiving tube types; simplified inter-
change information including over 1600 substitutions;
hearing aid tube data and technical information re-

garding radio panel lamps. All this ncluded in the
new Raytheon Tube Data and Substitution Chart pre-
pared by the Technical Service Department of Raytheon
Muanufacturing Company.

The value of the technical information in this man-
ual is inestimable and yet it may be obtained FREE
from your Raytheon receiving tube distributor. Every-

one concerned in the repair and maintenance of radios
nmust have this ready reference book.

This manual is the first step in a tremendous mer-
chandising plan which will bring you betier business.
This program teamed up with the superior, *“Plus-
Extra” quality Raytheon Tubes, will assure you of
betier customer goodwill, faster turnover and greater
profits.

Raytheon Manufacturing Company
RADIO RECEIVING TUBE DIVISION

Newton, Mavsuchusetts * Lon Angeles * New York * Chicago * Atlanta

wraier. RAYTHEON

All Four Divisions Have Been
Awarded Army-Navy "'E'' With Stars

Hegts Pedlebely

RADIO AND ELECTRONIC TUBES

DEVOTED TO RESEARCH AND MANUFACTURE OF TUBES FOR THE NEW ERA OF' ELECTRONICS
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Rare metals are of increasing impor-
tance in radio transmitt'ng tubes, and
the simple operation above is proof of
Machlett's ability to handie them. Here
beryllium is being rolled into sheets
from 0.004 to 0.020 inch thick, sheets
that are vacuum-tight, and have ade-
quate ductility at high temperatures.

Formerly it was believed to be im-
possible to make beryllium malleable,
but Machlett decided to produce it in
this form, because it then could be used
as part of the envelope in an X-ray
tube. This would result in new tubes of
superior utility in certain important ap-
plications, particularly X-ray diffrac-
tion, one vital use of which is in deter-
mining the axes of quartz crystals for
redio frequency control; also there are

34

The
impossible

IS

done
here

manifold uses in metallography.

So Machlett did the impossible
beryllium was made malleable. Details
are given in a scientific paper, copies
of which are available.

Such an achievement is typical of
the Machlett determination to over-
come obstacles to the production of the
most effective and desirable types of
vacuum tubes, whether they be r-f oscil-
lators for communications or induction
heating, or X-ray tubes for industrial,
scientific, medical or dental uses. The
type of skill that produces “impossible”
malleable beryllium is reflected in the
construction of the Machlett ML-893
illustrated here . . . Machlett Labora-
tories, Inc., Springdale, Connecticut.

£y
!
ML-893—high power
oscillotor and ampli

fiertube for radio and
industrial purposes

RAY TUBES SINCE 1898
TODAY'THEIR LARGEST MAKER

FM axp TELEVISION
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@ Amphenol offers highly deveioped ability to
design and produce electrical components of
the most critically engineered type. This skill is
based on many years of experience in radio since
its pioneering stages—now deepened and strength-
ened by the extreme demands of war production.

Fortunately Amphenol's great capacity is
available at a time when the whole science of
Electronics is coming into its own. Amphenol is
ready to play as big a part in its own phase of the
Electronic Industry, as Electronics will play in
the post-war world.

X ¥e.cppt R 3 . Condu ' ""*k'u" 5;,\'. ﬂ‘s.u g d
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Caliaoidinai
RECOGNITIO

' Al . S . . .
Ilw United States Navy has created a prosecution of the war. The Galvin Mfg.

special award of merit. This certificate
of achievement was presented to the
Radar-Radio Industries of Chicago in a
colorful ceremony at Wrigley Field on
Sunday. September 10th, for their extra-

Corporation, manufacturers of Motorola
F-M radio for home and car, is proud of
its membership in the Radar-Radio In-
dustries of Chicago . . . and also proud
of the part it has been privileged 1o play

ordinary coatribution to the successful  in the winning of this signal honor.

Since considerably before Pearl Harbor, Motorola has designed. built and delivered
military radio communications in great quantity among which are the fumous
“Handie Talkie™ (an exclusive Motorola Radio First) and the equally celebrated
F-M 7 alkie Talkie.”™ W hea victory has been won Motorola’s greatly expanded
production facilities will be available for the immediate production of Home and
Car Radio. Portables and Automatic Phonographs.

BUY ANOTHER WAR BOND TODAY!

GALVIN MANUFACTURING CORPORATION, CHICAGO 51

F-M HOME & CAR RADIO * AUTOMATIC PHONOGRAPHS - TELEVISION « F-M POLICE RADIO * RADAR ° MILITARY RADIO COMMUNICATIONS
36 FM axn TeELEvVISION



COMPLETE
ENGINEERING
SERVICE

Service That Only Starts with Consultation

HILE the BROWNING LLABORA-

TORIES is organized as a firm of
engineering consultants in the radio-
electronics field, consultation is generally
the beginning rather than the end of our
work.

As a rule, when we are asked to under-
take a new project we are expected to see
it through the initial stages of conception
and development to the actual construc-
tion of the finished equipment, or of
pilot models for production.

BROWNING LABORATORIES,

751 MAIN STREET

October 1944 — formerly FM Rapro-ELECTRONICS

Because we are admirably equipped for
such work, we are frequently able to
render service of the greatest value to our
clients, and at a considerable saving of
cost and time.

Inquiries are invited from those who
have problems to which radio, audio, and
electronic control techniques can be
applied. Facilities will be assigned to new
projects as rapidly as they are released
from military requirements.

WINCHESTER, MASS.

e

§
S
§
§
§
5
5
5
S
S
S
N
§
S
2
5
5
t
5
§
)
S
S
§
§
§
5
5
§
5
S
S
S
§
5
S
S
)

Inc.

37



I«lumd‘?_v Eng. Co., 107 Eastern Blvd.,

Thomas & Betts Co., Ellzabeth 1, N. J
MACHINES, Impregnating

Stokes Machine Co., F. J., Phlla., Pa.
MACHINES, Screwdriving

Delt;olt Power Screwdriver Co., Detroit,

ch,
Stanley Tool Div. of the Stanley Works,
New Britain, Conn.
MAGNETS, Permanent

Argold l‘.?glneerlnz Co., 147 E. Ontarlo
t.

General Elec. Co., Schenectady, N. Y.
Indiana Steel Prod. Co., 6 N. Michigan
Ave., Chleago, Ill.
Thomas & Skinner Steet Prod. Co., Indi-
anapolis, Ind.
MAIL ORDER SUPPLY HOUSES

See llsting at head of Directory

MARKERS, Wire Identification

Brand & Co., Wm., 276 4th Ave., N. Y.
Irvington Varnish & Ins. Co., Irvington,

A
Minh, Mining Co., 155 Sixth Ave.,

Nt).| Varnished Prod. Corp., Woud-
bridge, N. J.
MARKING MACHINES, Letters,
Numbers

Marken Machine Co., Keene, N. H.

METAL, Thermostatic

Baker & Co., 113 Astor, \Iewark N.J.
C. 8. Brainin'Co., 20 VanDam, N Y. C.
Callite Tungsten Corp., Unfon City,

Chace Co., W. M., Detroft, Mich.

Met.als & Controls Corp., Attleboro,
Wllson Co.. H. A., 105 Chestnut, New-
ark, N. J.

METERS, Ammeters, Voltmeters,
Small Panel

Cambridge lnst Co., Grand Central
Terminal, N. Y. C.

De Jur-Amsco Corp., Shelton, Conn.

General Electric Co.. Bridgeport, Conn.

Hickok Elec. Inst. Co., Cleveland, O.

Hoyt Elec. Inst. Works, Boston, Mass,

J-B-T Instruments Inc New Haven

Conn
Mc(‘lllntock Co., O. B.. Minneapolls,

Minn
Norton Elect Inst Co Manchester Conn
Readrite Meter Works, Bluffton, O,
Roller-Smith (Vo., Bethlehem, Pa.

Sim son | Flec. Co., 5218 W. Kinale,
Chic:

Trlplen Elec Inst. Co., Bluffton, O.

Westinghouse Elec. & Mfg. Co., E. Pitts-
burgh, Pa.

Weston Flec. Inst. Corp., Newark, N. J.

Wheelco Inst. Co., 847 W. Harrison St.,
Chicago

METERS, Frequency

Bendlx Radlo, Towson, Md.
Browning Labe., lnc..wlnchester. \lm
General Radlo Co., Cambridge
Higgins Industries, Inc., 2221 Ws.rwlc
Ave., Santa Monica, Calif,
-B-T Instruments inc New Haven

Lavole Lahorntones lLong Branch N.J.
Llnk, F. M., I’a \\ 17 st., Y. 'C.

8 Cor| N. J.
Nonh Amer, Phlll Co., Ine., 419
Fourth Ave., N. Y.
Radio Corp. of Amer. C ‘amden N J

METERS, Q
Boonton Radio Corp., Boouton, N. J.

METERS, Vacvum Tube Vol
Ballantine Laboratories, Inc., Boonton,

llarber Labs. 34-04 Francis Lewis Blvd
Flushing N Y

Ferris Instrument Corp., Boonton, N. J,

General Radlo Co., Cambridge, Mass.

Hewlett-Packard Co., Palo Alto, Calif.

Measurements Corp., Boonton, N. J.

Rudlo‘( lty Products Co.. 127 W. 26 Sst.,
N

METERS, Vibrating Reed

Biddle, James G., 1211 Arch St., Phlla.
J-B-T Instruments, Inc., New Haven 8,

onn.
‘Triplett Elec. Inst, Co., Bluffton, O.

MICA
Brand\& Co., Wm., 276 Fourth Av.,

Ford lRadI{) &‘\Ilcn Corp., 538 63rd St.,
Xlyn

lnuulntlon Mf{grs. Corp., 565 W. Wash,
Blvd., Chicago

Macallen Co.. Boston, Mass.

Mica Insulator Corp 196 Varick N Y €

Mitchell-Rand Insulation Co., 51 Mur-
ray 8t.. N. Y, C.

New Engiand Mica Co., Waltham, Mass,

Richardson Co., Melrose Park, Iii.

MICROPHONES

Amer. Microphone Co., 1015 Western
Av., Los Angeles

Amperite Co., 561 B'way, N, Y. C.

Astatic Corp., Youngstown, O.

Brush Deve oqment Co,, Cleveland, O,

Electro Volce Mfg. Co., South Bend, Ind.

Kellogg Switchboard & 8Supply Co.,
6650 8, Clcero, Chicago

Pn#m\:;re Mig. Co., 113 Unlversity Pl.,

Pe{g‘l;)ﬂux Corp., 4916 W, Grand Av.,
Radlo Curp of Amer., Camden, N. J.
Raélh‘) Speakers, Inc.,' 221 E. Cullerton,

cago
Rowe Industries, Inc., Toledo,
Shure Bros., 225 W, Tiuron St., Chlcaxo
Telephonles Corp., 350 W. 3| St.. N.Y.C.
Turner Co,, Cedar Raplds,
Unlvenml Mlcrophone Co.. lnulewood.

MONITORS, Frequency

General Electric Co., Schenectady, N. Y,
General Radlo Co., Cambridge, Mass,
RCA Mfg. Co., Camden, N. J.

MOTOR-GENERATORS, Rotary
Converters

Alllance Mfg. Co., Alllunce, 0.
Alr-Way Mfg. Co., Toled
Bendix 'Aviatlon' Corp., Opacinc Div.,
11600 Sherman Way, N. Hollywood
Black & Decker Mfg. Co., Towson, Md.
Bodine Elee, Co., 2262 W, Ohlo, Chicago
le::lr Motor Co., 1608 Mllwaukee,

cag
Clementa Mig. Co., Chicago, 111,
Continental Flectrlc Co., Newark, N. J.
Delco A LY.
Dlehl Mig. Co., Ellzabeth on ‘NI
Dormeyer Co., Chicago, III.
Eclipse Aviation, ﬁendlx N.J.
Klewr, Inc., 1060 W, Adams, Chicago
l‘lectrlc Indicator Co., Stamford, Conn.
Electric Motors Corp., Racine, Wia,
l‘lectrlc Specialty Co., Stamford, Conn.
Electrolux Corp., Old Greenwich, Conn.
Eureka Vacuum Cleaner, Detroit, Mich.
Genenl Armature Corp., Lock Haven,

Ceneral Electrie Co., Schenectady, N. Y.
Jux(ulll?tte Mig. Co., 558 W. Monroe,
c;

knnpp—Mona.rch St. Louls Mo.
Leland Electric Co. 0.
Ohfo Electric Co., 74 Trlnlty PL,'N.Y.C.
Pioneer Gen-E-Motor, 5841 W. Dickens

Av., hlcago
G.. Owosso Mieh.
%ngrlll Motors lnc.. 1308 Elston Ave.,

icag
Webster Co Chicag:
Wfl:ter Products, 3825 Armmuze Ave.,
“hicago
Westinghouse Elect. Mfg. Co., Lima, O.
Wincharger Corp., 8toux City, Towa

MOTORS, Very Small Types

Iastern Air Devlm Inec., 585 Dean St.,
Bklyn. 17, N. Y,

Kollsman lnstrumenv. Div., Elmbhurst,
Long Island,

Utah Radio Prod. Co.. 842 Orleans St.,

Chlcago

MOUNTINGS, Shock Absorbing

Cien. Tire & Ruhber Co Wabash Ind
Lord Mfg. Co., Erle, Pa.

Plerce-Rober o.. ‘Trenton, N. J.
U.8.Rubber Co., 1230-6th Ave..N.Y.C.

MYCALEX

Cox)nlal(hhcilonlteCo .2212W, Armitage
ve,, (

General l‘lectrlc Co., Schenectady, N. Y.
Myealex Corp. of Amer., Clifton, N. J.
Precision Fab. Inc Rochester N Y

NAME PLATES, Etched Metal
See ETCHING, Metal

NAME PLATES, Plastic

Crowe Name Plate & Mlg Co., 3700
Ravenswood Ave., Chicag
Hopp Press, Inc., 460 W, 34%:.. N.Y.C.
Parlslnn Novelty Co., 3502 S. Western

Chicag
Vlnzlnla Plate Co., 270 Madison Ave.,
N.Y.C.18

NICKEL, Sheet, Rod, Tubes

Eagle Metals Co., Seattle, Wash.
Pag‘:!ﬁtl\lemla Co., Ltd.. San Francisco,

Steel Sales Corp., 129 S. Jefferson St.,
Chicago
Tuél Metal & Supply Co..J. M., Atlanta,
a.
ngtehgad Metal Prod. Co., 303 W. 10th
Williams and Co.. Inc., Pittsburgh. Pa.

NOISE FILTERS
See FILTERS, Flectrical Nolse

NUTS, Self-locking
Boé:u Alreraft Nut Corp., New Canaan,
Elastic Stop Nut Corp.. Union, N. J.
Palnut Co., Inc., lrvlmnon. N.J.

@t%ndudPremed Steel Co.. Jenkintown,
B.

OSCILLATORS, AF

General Radio Co., Cambridge, Mass,
Hewlett-Packard Co., Palo Alto, Calif.
Jackson Electrical Inst, Co., Dayton, O,

OSCILLOSCOPES, Cathode Ray
Du M:ilct kal}oratorles. Inc., Allen B.,

General klectric Co. Schenectad{‘ h
General o Co., Camhﬂdxe.
Millen M{g. Co., Malden, Mass.
Palr&ornmlc Radio Corp., 242 W. 55 St..

Reiner Electronics Co., 152 W. 25 St.,
N.Y.C

RCA Mfg. Co., Inc., Camden, N
Radlo City Products Co., Inc.,
26 8t., N. Y. C.

. J.
127 w.

OVENS, Industrial & Laboratory

General Elec. Co., Schenectady, N. Y.
Trent Co., Harold E.. Philadelphia

PANELS, Metal Etched
(See Etching, Metal)

PANELS, Phenolic, Cast without
Molids

creatllve Plastics Corp., 963 Kent Ave.,
yn. N. Y.

PHONOGRAPH RECORDING
BLANKS
See DISCS, Recording

PHONOGRAPH RECORD PLAYERS
See TURNTABLES, Phon.ograph

PILOT LIGHTS

Alden Prods. Co.. Brockton, Mass
Anl)\?r. Radio Hdware Co., Mt. Vernon,

Yo
Dial Ligat Co. of Amer.,90 West, N.Y.C
Dr(g e Mfg. Co., 1713 W. Hubbnrd

hicag

Generul Control Co., Cambridge, Mass,
Gothard Mfg. Co., Springfield, Til.
Herzog Minlature Lamp Works, 12-19

Jacksan Av,, Long Island City, N Y.C.
Kirkland Co., H. R., Morristown, N. J.
Mallory & Co.. P. R.. Indlannpolis Ind.
Signal lndlcntor Corp., 140 Cedar St..

PHOSPHOR BRONZE
American Brass Co., Waterbury, Conn,
Bunting Brass & Bronze Co., Toledo, O.
Driver-Harris Co., Harrison, N. J.
Phosphor Bronze Smelting Co.. Phila~
delphia
Re&ere Copper & Brass, 230 Park Av.,

Seymour Mfg. Co., Seymour. Cona.

PLASTICS, Extruded
Blum & Co., Inc., Jullus, 537 W. 22 St.,
Brand & Co., Wm., 276 4th Ave. N.¥.C.

Fxtruded Piastics, Tnc,. Norwalk, Conn.
lndustrlal Synthetic Corp., Irvington,

lrvlnzton Varnish & TInsulator Co.,
Irvington, N. J.

PLASTICS, Injection Molded

Remler Co., Ltd., 2101 Bryant St.,
San Francisco

Tech-Art Plastics, 41 -01 36th Ave.,
Long Island thy. s

UnlYe'l('snl Plasties Corp.. New Bruns-
wicl

PLASTICS, Laminated or Molded

Acadia Syur:nhetlc Prods., 4031 Ogden
v., Chlrago
Alden Prods. Co., Brockton, Mass
American Cyanamid Co., 30 Rockefeller
Plaza, N
American insulator Corp., New Free-

dom, Pa,
Amerlcan Molded Prods. Co., 1753 N.
Honore, Chicago
Auburn Button Works, Auburn, N. Y.
Barber-Colman Co., Rockford, 111,
Brandywine Fibre Prods Co., Wilm!ng-

ton, Del.
Brilhart Co., Arnold, Great ‘\eck N. Y.
Catalin Corp., 1 Park Av,
Celanue (,ellulold Corp., 180 Madison

N.
Chlcago Molded Prods Corp., 1024 N.
Kolmar, Chicag
Contlnenm-Dlamoud Fibre Co., New-

Del
Crendve Plastics Corp., 963 Kent Ave..
B’ N. Y.

Dow Chemlcal Co., Midland, Mich.

Durez Plastics & Chemicals, Inc., N.
Tonawanda, N. Y.

Extruded Plutlu Inc. Norwalk, Conn

Formtca I .

General Electric Co
Pittsfield, Mass,

General Industries Co., Elyria, O.

Gits Molding Corp., 4600 Huron 8t.,
Chicago

Im}gerlal Molded Prods. Co., 2921 W.

al on BRD

Industrial Molded Prods. Co., 2035
Charleston, Chleago

Kurz-Kasch, Inc., Dayton, O,

Macallen Co., Boston, Mass,

Mileca Insulator Co., 196 Varick, N. Y. C.

Monsanto Chemical Co., Springfield,

Mass.
National \nlcanlzed Fibre Co.,

" Plastics l)ept..

Wi
mington.
Nonhern Jludustrlal Chemlical Co.,
Prlntluld Corp 93 Mercer St., N. Y. (',
26 St.,

Radln (‘Izy FProducts Co., 127 W,

Remler Co., Ltd., 2101 Bryant §t,, San
Francisco
Rtchardson (Yo., Melrose Park, Ill.
Rogan Bros., 2000 8. Michigan Ave.,
¢ hlcaxo
Rohm & Hamss Co., Philadelphi
Spauldlm(z Fiore Co., Inc., 233 R'way,

N
Stn\)v(e} Rubber Co 0., Joseph Trenton,

Surprenant Lilec. Ins, Co., Boston
8ynthane Corp., Oaks,
Taylor Fibre Co., \urrlxnuwn Pa.

Westinghouse llec & Mtg. Co., E.
Pittsburgh,
Wilmington l-‘lbre Specialty Co., Wil-

mington, Del,

PLASTICS, Materials

Bakelite Corp., 30 E, 42 St., N. Y.
Carbide & Carbon (‘hemlcnls ¢ orp 30
E. 425t N, Y. C.

PLASTICS, Transparent

Acadia Syn. Prod. 4035 Ogden
Chicago 23

Carbide & ¢ arbon ( hemlicals Corp., 30

42 8t., N. Y,

(,elanese Lellululd ( urp.. 180 Madison
Ave,, N. Y,

Dow Chemleal Co. Midland, Mlch.

du Pont de Nemours & Co., K.1 Arling-
ton, N, J.

Plax Corp., Harttord, Conn..

Printlold Corp., 93 Mercer St., N. Y. C.

Rohm & Hass Co.. Washington 8q..
Phtladelphia

PLATING, Metal on Molded Paris
Metaplast Corp., 205 W, 198St., N. Y. (.

Ave

PLATINUM

Sigmund Cohn & C'o 44 Goldt St N Y ¢

PLUGS (Banana), Spring Type

Amer. Radio H'dw're Co., Mts Vernon,
Bﬁﬁbm‘n Radio Co., 145 Hudson St.,
Eastman Kodak Co., Rochester, N, Y.
Eby, lnc.. Hugh l!.. Phlladelpma Pa.
ln Mfg. Corp., 175 Varick St.,
General Radlo Co., (‘ambrldge Mass,
Johnson Co., E, F Waseca, Minn.
Mallory & Lo., Inc P. R, Indlsnnpolls

nd.
Uclnite Co., Newtonvllle, Mass.

PLUGS, Telephone Type

Alden Prods. Co., Brockton, Mass.

American Molded Prods. Co., 1753 N.
Honore, Chicago

Chicago Tel. ‘iup?Iy Co., Elkhart, Ind.

Guardlan Elec, Mfg. Co., 1400 W. Wash.
Blvd., Chicago

Corp. of Amer.,L.I.City, N.Y.

Johnson Co., E. F., Waseca, Minn

.()nm H. B., 2300 Wnbnmla (‘hlcag

allory & Co., Inc., P.R., Indlmapollﬂ

In g
Rexl:;ler Co., Ltd., Bryant St., San Fran-
00
Trav-Ler Karenola Corp., 1030 W. Van
Buren St., Chicago 7
Unlversal Mlcrophone Co., Ltd., Ingle-

wood, Callt,
Utah Radlo Prod., Orleans St., Chicago

PLYWOOD, Metal Faced

Haskelite Mfg, Cnrp.. 208 W. Washing-
ton 8t., Chicag:

QUARTZ, Rods, Tubes, Plates

Hn\r'u:'vla Chem. & Mg Co Newark 5

RACKS & PANELS, Metal

See¢ STAMPINGS. Metal

RADIO RECEIVERS & TRANS-

MITTERS
Abbott Instrument, Inc., 8 W.
N.Y.C

Alr Assoclates, Inc., Los Angeles

Alreraft Accessories Corp., Funston Rd.,
Kansas City, Kana

Alreraft Radio Corp ‘Boonton, N. J.

Alrcraft Radio Corp.. 6244 Lex.
Ave., Hollyw

Alr Communlcatlons. lnc 2233 Grant
Ave., Kansas City,

Alr King Products (,o 1523 63rd Ave.,
Brooklyn, N. Y.

Alll-;)lane & Marine Inst., Inc., Cleartield,

Andrea Radio Corp., 43-20 34th St.,
Long Island City, N. Y.
Amplex Engineering, Inc., New Castle,

18 St.,

n
Arnessen_Electrle Co., 116 Broad St.,
N. Y. C,

Automstic Radlo Mtg. Co., 122 Brook-
line Ave., Boston, Mass.

Bassett, Inc., Rex, Ft. Lauderdale, Fla.

Belmont Radio Corp., 5921 Dickens

. Chicago
Bendlx Aviation Corp., Paclnc Dlv.,
11600 Sherman Way. N. Hollywood
Bendix Radio, Div. of Bendix Avlstlon
Corp., Bal tlmore. Md.
Boes Co., The W. W. ayton
Brg;vnlng Laboratories, lnc Wlnchester

Buunell & Co.. J. H., 215 Fulton St.,
N. Y.

Burnett Radlo Lab 4814 Idaho St.,
San Diego, Calif.

Collins Radio Co Cedar Raj pids Ia

Colonial Radlo Corp., Rano St., Buffalo,

N. Y.
Co;nmunlcntlonn Co., Inc., Coral Gables,

Conn. Tel. & Elec. Co., Meriden, Conn.
Continental Radlo & Telev. Corp.,
W. Cortland St., Chicag:
Cover Dual Signal Symmn Inec., 125 W.
Hubbard 1

8¢. Cago
Crosley Radio Corp., Cincinnatl, O
de_Forest Labs, Lee, 5106 Wilshire
Blvd., Los Angeles
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/MAKES A DIFFERENCE

You get the benefit of Ohmite experience in meeting
the varied requlrements of innumerable applications
. in pioneering new rheostat, resistor and tap switch
developmems . in producing the widest range of
types and sizes to answer every control need. Add to
this, the long service-record of Ohmite Units—their
proved ability to function under the most severe
operating conditions.
Such experience in resistance control is invaluable to
engineers designing new devices to defeat the enemy
or planning new products for the postwar era.

Your Answer Book to Resistance Problems

Write on company letterbead for helpful
96-page Industrial Catalog and Engineering
Manual No. 40.

OHMITE MANUFACTURING COMPANY

Foremost Manufacturers of Power Rbeostats, Resistors, Tap Switches
4854 FLOURNOY STREET & CHICAGO 44, U.S. A,

2. Rightwik O H M I T E

RHEOSTATS ¢ RESISTORS « TAP SWITCHES
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|

SOLDERING IRONS
are widely used in industrial plants throughout
the country. They are designed to withstand the
strain of the continuous service required of factory |
tools. |

.

SPOT SOLDERING MACHINE
designed for treadle operation for

advoncement of iron and solder leoving
operator's hands free for handling of
product.

SOLDERING IRON
TEMPERATURE CONTROLS
prevent overhecting of sol-
dering irons between solder-
ing operotions. Irons do not
deteriorate when being used.
The idle period is the couse
of deterioration.

SOLDER POTS
ruggedly constructed pots of
vorious sizes designed for con-
tinvous operation and so con- {
structed that they are easily
and quickly serviced, should
elements have 1o be reploced. |

Write for Catalog

ELECTRIC SOLDERING IRON CO., INC. |

2010 WEST ELM STREET, DEEP RIVER, CONNECTICUT

Deleo Radio, Kokomo, Ind.

Detrola Corp., 1501 Beard Ave., Detrolt,
Mich.

De Wald Radlo Mg, Corp., 436 Latay-
ette St., N. Y. C.

D'S}“Q"‘L’-“’ Corp., 420 Lexington Ave.,

DuMont Labs., Inc., Allen B.. Passalc,
Ec}u')rfmne Radlo Co.. 201 E. 26 St..
Chicago

Eckstein Radio & Telev. Co., Inc., 1400
Harmon Pl., Minneapotis, Minn.
Elg\gtl:'lcal ind. Mfg. Co., Red Bank,

El%lcllt. ‘Research Lab., Inc., Evanston,

Electronic Communications Co.. 36
. W. B'way, Portland, Ore.
Elegtrgn&c Corp. of Amer., 45 W. 18 St_,

Electronic Specialty Co., Glendale, Calif.

Emerson Radio & Phone Corp., 111
8§th Ave., N. Y. C.

Erco Radlo Labs., Ine., Hempstead.

sy_MIg. Co., Inc., 305 E. 63 St.,

Fada Radlo & Elec, Corp. 30-20 Thom-
son Ave., Long Island City, N. Y,

Farnsworth Tele, & Radio Corp., Ft
Wayne 1, Ind.

Federal Electronics Div., 209 Steuben
St., B'klyn, N. Y.

Federal Tel. & Radio Corp., Newark.

N.J.

Flnclh Telecommunications, Inc., Pas-
sale, N. J.

Fisher Research Lab., Palo Alto, Callf.

Foote Plerson & Co Inc 75 Hudson =t
Newark 5 N

Freed Radio Corp., 200 Hudson St..

N.Y.C.
Galvin Mfg. Corp., 4545 Augusta Blvd..

Chicago
Garod Radlo Corp., 70 Washington St.,
B'klyn, N. Y,
Gates Radio & Supply Co., Quiney, Ill.
General Communication Co.,681 Beacon
8t., Boston, Mass,
General Electrie Co., Schenectady, N. Y.
General Telev. & Radlo Corp., 1240 N
Homan Ave., Chicago
Gibbs & Co., Thomas BB., Delavan, Wis.
Gilfillen Bros., Inc., 1815 Venice Blvd,,
Los Angeles, Calit.
Girdler Corp., Louisville, Ky.
Gray Mtg. Co., Hartford, Conn.
Gray Radlo Co., West Palm Beach, Fla.
Grenby Mfg, Co., Plalnvlile, (‘onn.
Gulded ' Radto Corp., 161' 6th Ave..

N.Y.C.

Halllerafters Co., 2611 Indiana Ave..
Chicago

Halstead Traffic Com. Corp., 155 E. 44
§t..N.Y.C,

Hamliton Radlo Corp., 510 Sixth Ave.,

Hammarlund Mfg. Co.. 460 W. 34th St..

JOHNE. LINGO & SON, INC.

EST, 1897
WSSILICENSED MANUFACTURERS OF
PATENTED TURNSTILE ANTENNAS

CAMDEN, NEW JERSEY

Harrel, D. H,, 1527 E. 74 Pl., Chicago

Harvey Machine Co., Ine., 6200 Avalon
Blvd., Los Angeles

Harvey Radio Labs, Inc., Cambridge.

asg.
Harvey-Wells Com., Inc., Southbridge.
Masa.
Hn\zreltlne Electronics Corp., Great Neck,

Htgba.ch lit Rademan Co., 522 Market

St.. 3

Higgins Industries, Tne,, 2221 Warwick
Ave., Santa Monlca, Callf,

Hollywood Electronics Co., 800 Sunset

vd., Loa Angeles

ll%\ﬁrd Radio Co.. 1731 Belmont Ave.

“hie:

A0

Hudson émerlcan Corp., 62 W, 47 st.,

Jeﬁe'rso'n. Inc., Ray, Freeport, N. Y.

Jefferson-Travis Radlo Mfg. Corp., 245
E 23 st N. Y. C,

Karadlo Corp., 1400 Harmon PL. Min-

neapolis. Minn.

Kemlite Labs., 1809 N. Ashland Ave.,
Chlcago

Lear Avia, Inc.. Plqua, O.

lLewyt Corp., 60 B'way, B’klyn, N, Y.

Link, F. M,, 125 W, 17 8t., N, Y, (.

Machlett Labs,, Ine,, Springdale, Conn.

Magnavox Co., Indianapolis, Ind.

Mg]eﬂt(lg andlu & Tel. Corp.. 2600 W, 50

O

St.. Chicago
.\l;-Elruy Mftz. Corp., Brookline Ave.,
308

on
Megard (‘orP.. 381 W, 38 St., 1.os An-
Reles, Calif,
Midwest Radlo Corp., Cinelnnati, O.
Alillen Mtg. Co., Inc., Malden. Mass.
National Co., Ine.. Malden, Mass,
Noblitt-Sparks Ind. Ine¢., Columbus, Ind.
Nnnh‘_A:ger. Philips Co., 100 £, 42 St.,

N.Y. C.
Operadio Mfg. Co.. St, Charles, IH,
Panoramic Radio Corp., 245 W. 55 st.,
el

N. Y. ¢,

Phllen Corp., Tloga & C Sts., Philadel-
phia, Pa.

Philharmonle Radio Corp., 216 Willlams
5t.. N. Y. C.

St

Pierson-Del.ane, Inec., 2345 W, Wush-
ington Blvd., Los Apgeles

l'll!cét ‘I’udlo Corp., Lobg Island Clty,

Powers Electronic_ & Communteation
Co., Glen Cove, N. Y.

Precision Tube Co., 3828 Terrace St.,
Phila. 2

ess  Wireless, 1475

N. Y. C,
Radilation Produets, Ine., 1142 8, Wall,
Los Angeles 15
Radlo Corp. of Amer., Camden. N. J.
Radio Craftsmen, 1340 S. Mich. Ave..

Chicago
Radio Engineering ILabs., Long Island
City, N. Y.
Ra‘e_lo Frequency Labs., Inc., Boonton,
Radio Mfg. Engineers, Inc., Peoria, Ill.
Radlomarine Corp. of Amer., 75 Varick

t..N. Y. C,

Inc., B'way,

Radlo Receptor Co., Inc., 251 W, 17 St.,
N. Y. C

Radio Transcelver Labs., 86-27 115th
St., Richmond HUL L. 1.
Rlcha;'dsgn-Allen Corp., 15 W. 20 Rt.,

Rolg:'lll Co., Raymond, 32 & Walnut Sts.,

a.

Rauland Corp., Chleago. Iil.

Sanborn Co., Cambridge 39, Mass.

Schuttle & Co., 9th & Kearny Sta.,
Washington, . C.

Scott Radlo Labs, Inc., 4450 Ravens-
wood Ave., Chicago

Seeburg Corp., J. P., 1500 N. Dayton
8t., Chicago

Sentinel Radlo Corp., Evanston, IJ.

Setchell-Carison, Inc., 2233 University
Ave., St. Paul, Ml

Smith Co., Maxwell, 1027 N. Highland
Ave., Hollywood, Calif,

Sonora Radio & Telev, Corp., 325 N.
Hoyne Ave., Chicago

Sparks-Withington Co., Jackson, Mich.

Sp%rr)"( Gyroscope Co., Garden City,

Sperti, Inc., Cineinnati, O.

Stewart-Warner Corp., 1826 Dliversey
Pkwy., Chicago

Stromberg-Carlson Co., Rochester, N. Y.

Tech. Radlo Co 275 9th St San Fran-
ciseo 3

Templetone Radlo Co., Mystic, Conn,

Transmitter kkquip. Mfg. Co., 345 Hud-
son St., N. Y. C.

l’x{lted Cinephone Corp Torrington

‘onn

Warwlick Mfg. Corp., 4640 W. Harrison
St., Chicago

Watterson Radlo Mg, Co., 2608 Ross
Ave., Dallas, Tex.

Waugh Laboratories, 420 Lexington
Ave.,N. Y. C,

Western Llectric Co 195 B'way N Y

Westinghouse Elec. & Mfg. Co., Wilkens
Ave., Baltimore, Md.

Wilcox Electric Co., 14th & Chestnut
Sts., Kansas City, Mo.

Zenith Radlo Corp., 6001 Dickens Ave..
Chlecago, Iil.

RECTIFIERS, Metallic Current
Benwood Linze Co., St. Louis, Mo,
Continental Elee. Co., 903 Merchandise

Mart, Chicago
Electronies Labs., Indianapolis, Ind.
Fa.nsteell Metallurgical Corp., N. Chi-

ecago, Iil.
Fe(‘lle.rlal Tel. & Radlo Corp Newark 1

General Electric Co., Bridgeport, Conn.

Green E(l:ect. Co., Inc., 130 Cedar St..

Mallory & Co.. P. R.. Indianapolis, Ind.

Nothelfer Winding Labs., Treoton J.

Selenfum Corp. of Amer., 1800 W. Pico
Blvd., Los Angeles

United Cinephone Corp.. Torrington.
‘onn.

Westinghouse Elec. & Mfg. Co., E.
Pltwsburgh, Pa.

RECTIFIERS, Metallic Instrument &
Relay

Bradley Labs. Ine New Haven 10 Conn

Conant Elect. Labs, Lincoln Nebr

Selenlum Corp. of Amer., 1800 W. Pico
Blvd., L.os Angeles

REGULATORS, Temperature

Allen-Bradley C'o., Milwaukee, Wis.

Dunn, Ine.. Struthers, 1321 Cherry,
Philadelphia

Fenwal Inc., Ashland, Mass.

General Flectric ("o, Schenectady. N. Y.

Mercold ¢orp., 4217 Belmont, Chicago

Minneapolis-Honeywell Regulator, Min-
neapolis, Minn,

Spencer Thermostat Co.,
Mass.

REGULATORS, Voltage

Acme Elee. & Mfg. Co., Cuba, N, Y.

Adams & Westlake (‘o., Elkhart, Ind.

Amperite C'o., 561 Broadway. N. Y. (",

Ferrantl lllec.. Inc., 30 Rockefeller
Plaza, N. Y. ¢

General Elec.. Co., Schenectady, N. Y.

H-B Electrie ("o., 6122 N, 21 St., Phila.

Sola Electric (‘o., 2525 Clybourn Av.,
hicago

United Transformer Corp., 150 Varick

Attlehoro

St..N. Y. C

RELAYS, Hermetically Sealed
Allied Control Co Ine2 K End Ave N Y (

Clare & Co. (. P. 4719 2unny<ide Ave
Chieago 30

Sigma Instruments Inc 70 Ceylon =t
Roston 21

RELAYS, Plug-in
Clare & Co, C'. P. 4719 Sunny~ide Ave

Chicago 30

Leach Relay Co 5915 Avalon BBlvd Los
Angeles

Sigma Instruments Inc 70 Ceylon =t
Boston 21

RELAYS, Small Switching
Adlance Elec. Co., 1260 W. 2nd, Lo#
n

reles
Allled Control Co Inc 2 W End Ave
NYC

Amperite Co., 561 Broadway, N. Y. C.

Automatic Elec. Co., 1033 W. Van
Buren, Chicago

Bendix Aviation Corp., Pacific Div.,
11600 S8herman Way, N. Hollywood

Birtcher Corp., 5087 Huntington Dr.,
Los Angeles 32

Cook Elec, Co., 2700 Southport Ave.,
Chicago

FM axp TELEvIsiON



MAKING HISTORY IN COMMUNICATIONS

FOR FINE
ACHIEVEMENT

Inspection before assembly, quality control . . . more than that . . . team
work from material dispatcher, assembler, inspector, to the girl on the
packing line . . . have made possible the fine achievement represented
by the Army and Navy “E” Award presented to the men and women of
the Universal Microphone Company

In production of military microphones before Pear! Harbor, Universal
had the necessary “know how” for immediate war production. The
engineering experience and production efficiency of war production will
be reflected in the electronic voice communication com-
ponents offered by Universal to consumers in the future.
Until then — BUY WAR BONDS.

UNIVERSAL MICROPHONE COMPANY
INGLEWOOD, CALIFORNIA

FOREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO 11, CALIFORNIA - CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, ONTARIO, CANADA
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NOW YOU CAN DO YOUR OWN
BRANDING on PLASTICS!

WE SHOW YOU HOW
WE ENGINEER THE JOB
WE BUILD THE TOOLS

% Rogan's exclusive plastic branding process has been
employed extensively to speed production of many im-
portant war plastics. The bakelite Azimuth Dial illustrated,
is one example of Rogan's accuracy in branding. In fact,
this important assignment was entrusted only to Rogan.

However, wartime demands for this service in some
ordnance plants have required the application on their
own premises. So, Rogan engineers have arranged a
method whereby anyone can do his own branding on
plastics right in his own plant. Rogan will engineer each
job completely and build all the necessary tools. Will
provide clear, simple instructions that will permit anyone
to do the job expertly. All you need do is to send us blue
prints and other specific data, and we’ll give you a quick
cost and time estimate,

Take advantage of this new Rogan service ... send
us your specifications today.

ROGAN BROTHERS

2000 S. MICHIGAN AVE. « CHICAGO 16, ILL.

OUTPUT
TRANSFORMER
Hermetic-Sealed
Glass Terminals

MERIT COIL & TRANSFORMER CORP.

4427 North Clark St. CHICAGO 40, ILL.

Electrical Prod. Supply Cw., 1140 Venice
Blvd., Los Angeles 15

G-M Laboratories, Inc., 1313 N. Knox
Ave., Chleago

Guardian KElec. Co., 1490 W. Wash,
1ilvd., Chicag

Potter & Brumneld Co., Princeton, Ind.

Slgma _Instruments, Inc., 76 Freeport
St.. Boston, Mass,

Struthers Dunn, Inc., 1326 Cherry St.,
Philadelphia

Ward-Leonard Elec, Co Mt Vernon N Y

RELAYS, Small Telephone Type
Ad\vnncle Elee. Co., 1260 W. 2nd, Los

ngeles

Allted Control Co 2 £ End Ave N Y C

Automatle Elect Co., 1033 W. Van
Buren, Chicag

Clare & Co.. C. P., 4719 W, Sunnyside
Ave., Chicago

C()o:(l (3 lec. Co., 2700 Southport Ave.,
“h

(-uurdiun Elec. Co., 1400 W. Wash.
131lvd., Chicago

Wick Organ Co., Highland, IN.

RELAYS, Stepping

Automatic Elect. Co., 1032 W, Van
RBuren 8t., Chieago

Autucull Co., Shelby, O.

Guardian Elect. Mtg Co., 1620 W. Wal-
nut st., Chicag

Presto Elect. Co., N. Y. Ave., Union
City. N, J.

Struthers Dunn, Inc., Arch St,, Phila.

RELAYS, Time Delay
Adx'nn(-le Elec. Co., 1260 W. 2nd, Los
ngel

es

Amperite Co., 561 Broadway, N. Y. C.

Automatic_Elec. Co., 1033 W. Van
Buren, Chicago

Hnydon Mtg. Co., Ine., Forestville,

onn.
H- B Electrie Co., 6122 N. 21 St., Phlla,
Industrial Timer Corp., Newark, N. J.
Sangamo Elee. Co., Springfield, 11l
Ward-Leonard Flec. Co., Mt. Vernon,

RELAYS, Transmitter Switching
and Keying

Gordon Spee. Co 823 ¥ Wabash Ave
Chicago

Johnson Co, 1. F, Waseca Min

J.each Relay Co., 5915 Avalon Bivd.,
Los Angeles

RELAY TESTERS, Vibration

Kurman Flectrlc (‘o Ine. 3030 North-
ern Blvd., L. Ity N. Y.

RESISTORS, Fixed

Acme Klec, Heating Co., Bosmn Mass.
Aeruovox Corp., New Bedfard, Mass,
Allen-Bradley Co.. Mllwaukee, Wis.
Atkm Reslstor Co., 423 Broome St.,

C arhurundum ‘0., Nlagara Falls, N, Y.
Centralab, Milwaukee, Wisconsin
« lnrnstm. .ﬂ‘g Co., 130 Cilinton 8t.,

S (mtl( arbon, Inc., Cleveland, O,
Daven Co., 158 Summit 8t., Newark,

Dixon Cruelble ¢ 0., Jersey City, N

Fleo Resistors (‘o 114 W 18 8t N Y ©
Erle Resistor Lnrp lirle, P,

(.lnhnr D\lv ‘( arborundutn Co.. Niagara
(;ruves Corp Cape Glrardeau Mo
Hardwick, Hindle, Ine., Newark, N. J.
Instrument Resistors Co., Little Falls,

Intern'l Resliumce Co., Philadelphia
Lectrohm, Ine., Cleero,
Mallory & Co., Inc.. P. R.. fndlanapolls,

Ind.

Ohmite Mfg, Co., 4835 W. Flournoy,
Chlcago

Sensitive Research Inst., Corp., 4545
Bronx Blvd., N, Y. (.

Shalleross Mfg. ( 0., € ulllngdnle Pa.

Spoer Reslstor (* orp St. Marys, Pa.

sprague sSpeclalties (‘o., N. Adams,
Mass,

Stackpole Carbon Co., St. Marys, Pa.

Utah Radlo Prod. Co., 842 Orleans St.,
Chicaco

\\'x{gd-[.eonard Elee. Co., Mt. Vernon,

\\'fn\lie Dental Mfg. Co., 10 E. 40th St.,
s

\\'frf (‘6., ('}ermnntuwn. Pa.

RESISTORS, Fixed Precision

General Radio Co Cambridge Mass
Inst. Resistors, Ine., Little Falls, N. J.
Intern'l Resistance C'o., Phliadelphia

Ohmite Mfg. Co., 4835 Flournoy St.,

Chleago
Shalleross Mfg. Co., Collingdale, Pa.

RESISTORS, Flexible
(larostat Mfg. Co., Inc., Brooklyn, N. Y.

RESISTORS, Variable Laboratory

Type
Biddle Co.. J. G., 1211 Areh St.. Phila.
General Radio (o nmhrldEe Mass
Stl&ht Co., Ine., H. H., 27 Park PI.,

RESISTORS, Variable

Aerovox Corp., New Bedford, Mass.
Allen-Bradley Co., Mllmulkee Wis.
Amer. Inst, Co., Sliver "prlng, Md.
Atlas Reslstor (Yo, N, Y, C.

Biddle Co., James 'G.. Areh St., Phila

Centralab, Milwaukee, Wis.

hicago Tel. bupply Co., Elkhart, Ind.
inema Eng. Co., Burban al.

xgos\t]at Mftg. Co., 130 Cllnton, Bklyn,

Cutler-Hammer, Ine., Milwaukee, Wis,
DeJur Amsco Corp., Shelton, Conn.
Eleéctro Motive Mtg. Co., Willimantie,

onn.
General Radlo Co., Cambridge, Mass.
G-M Labs., Ine., Chicago, Ill.

Inst, Resistors, Inc., Little Falls, ‘\I J
Intern'l Resistance (“o., Philadelph
Lectlrohm Inc., 5125 W. 25th, Clcero.

Mallory & Co.. P. R., Indianapolis, Ind.

Ohlo Carbon Co.. Cleveland, Ohlo

Ohmite Mfg. Co., 4835 W, Hournoy 8t.,
Chlcago

Shallcross Mfg. Co., Collingdale, Pa.

Stackpole (‘arbon Co., St. Marys, Pa.

Lt(at;ﬂnadlo Prods. Co., 820 Orleann st.,
Chicago

Ward-leonard Elec. Co., Mt. Vernon,

N. Y.
Wirt Co., Germantown, Pa.

RESISTORS, Variable, Ceramic

Lectrohm, Ine., 5125 W, 25th, Cicero, IIl.
Ohmite Mifg. Co., 4835 Flournoy St.,
Chicago

SCREW MACHINE PARTS,
Brass, Steel

Chicago Aviation Co., 1200 N. Clare-
mont, Chicago

WlnrddProducts Corp., E. 45 St., Cleve-
and,

SCREW MACHINE PARTS,
Non-Metallic
(“ontl:nental-Dlamond Fibre Co., New-
rk, 5

QQo

SCREWS, Clutch Head

Unlwd Screw & Bolt Corp., 71 Murray
t., N.Y.C.

SCREWS, Recessed Head

American Screw Co., Providence, R. I.
Bristol Co., The, Waterbury, Conn.
Chandler Prods. Co., (‘leveland, O.
Co]atlnemal Screw Co., New Bedford,

ass.
Corbin Screw Corp., New Britain, Conn.
Federal Screw Prod. Co., 224 W, Huron
8t., Chicago
International Serew Co., Detroft, Mich.
Lamson & Sessions, C'leveland, O.
Manufacturers Screw Prod 216 W,
Hubbard 8t., Chicago
Nat. Screw & Mfg. Co., (‘levelund 0.
New England Serew (o., Keen H.
Pa(l:ker Co., Charles, The, Merlden
sonn.
Parker-Kalon (‘orp.. 198 Varick, N.Y.C
Pawtucket Screw (Co. Pawtucket R. 1.
Pheoll Mfg. Co., Chiecag
Russell, llurdanll & W nrd Rolt & Nut
Co.. Port Chester, N. Y.
Scoviil \m: Co., Waterbury, Conn.
Shakeproof, Inc.. 2501 N. Keeler Av.,

hicago
Southington Hardw. Mfg. Co., South~
* ington, Conn,
Whitney Screw Corp., Nashua, N, H.

SCREWS, Self-Tapping

Amerlean Serew ("o., Providence. R. 1.

Central Screw Co., 3519 Shields Av.,
Chlcago

Continental Screw Co., New Bedford,

Mass.
Federal Screw Prod. Co,, 224 W, Huron
8t., Chicago
Manufacturers Screw Prod., 216 W.
Hubbard st., Chieago 1
Parker-Kalon Corp., 108 Varick, N.Y.C.
Shnkleproof Inc., 2501 N. l\eeler

SCREWS, Set and Cap

Allen NMtg. Co., Hartford, Conn.

Federal Screw Prod. Co., 224 W. Huron
St., C'hicago

Manufacturers Screw Prod 216 W,
Hubbard sSt.. Chicago 10

Parker-Kalon (‘orp 198 Varlek, N. Y. C,

Republic Steel (‘orp (8§ levelnnd 0.

Shakeproof, Inc., 2501 N. Keeler Av.,

hicago

SCREWS, Hollow & Socket Head

Allen Mfg. Co., Hartford, Conn.

Central Screw Co., 3519 Shields, Chicago

Federal Screw Prod. Co., 224 W, Huron
8t.. Chicago

Manufacturers Screw Prod., 216 W,
Hubbard St., Chicago 10

Parker-Kalon, 198 Varick, N. Y. C.

Sta;,nd. Pressed Steel (‘o., Jenkintown,

A,

SELENIUM
Federal Tel. & Radlo Corp., 8. Newark,

N. J.
Benwood Linze Co., St. Louls, Mo.
Selenium Corp. of Amer., 1800 W. Pleo
Blvd., Los Angeles

SHAFTING, Flexible

Rreeze Corps., Inc., Newar

Mall Tool Co., 7708 8 uﬂcuo Ave.,
Chicago

Steward M{g. Corp., 4311 Ravenswood
Ave., Chlcago

Walker-Turner Co., Inc., Plainfield, N.J,

Wl{!te"l)(e_ntal Mtg. Co., 10 FE. 48 8t.,
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ANTENNAS FOR FM STATIONS
(CONTINUED FROM PAGE 23)

A type of square loop antenna which can
conveniently be mounted around a stand-
ard AM broadeast tower has been de-
signed by Dr. G. H. Brown of RCA
Laboratories (U, 8. Patent No. 2,207,781).
While various configurations are possible,
including a three-sided type, the most
usual arrangement is to employ 4 sides.

The radiators are half-wavelength sec-
tions supported at the ends by pieces of
tubing which run diagonally across the
square and are attached near the center to
the framework of the AM tower. These
supports have shorting bars placed at
points a quarterwave in from the corners.
Since the points where the shorting bars
are located represent voltage nodes, the
supports can be at ground potential.

Several one- and two-layer arrays of
this kind have been built, and at WBRIL,
Baton Rouge. La.. there has been in op-
eration for the past three years a six-layer
antenna of this type. In this case, the
FM antenna is mounted at the top of a
500-ft. AM tower, as shown in Fig. 10.
The original intention had been to put a
six-bay turnstile at the top of this tower.
However, querying the tower manu-
facturer brought out the fact that to
provide adequate support for the turnstile,
some 150 {t. of the tower would have had
to be removed. The saving in tower height
effected by this use of the square-loop
antenna is illustrated in Fig. 11.

The gain per layer of the square-loop
antenna is greater than that of either the
turnstile or the ring antenna. The reason
will be evident when it is noted that each
layer has cffectively twice as many radia-
tors as the turnstile. Moreover, because
the vertical radiation is very low, the
layers can be mounted at half-wave inter-
vals. Comparative gains of the several
types of antenna are shown in Fig. 8.

Despite its high gain and mounting
advantages, however, the square-loop an-
tenna should be considered only when the
other types cannot possibly be used. There
are three reasons for this statement. First.
such an antenna must be laid out and
probably built on the location. This is
because each one will be slightly different
as to arrangement and mounting details.
Second, the tuning is quite critical and
must be done with the radiators in place.
In the case of WBRL the top section of the
tower was set up on the ground and
preliminary adjustments made before it
was raised to the top of the tower. Third,
it is very difficult to design such an an-
tenna to withstand a heavy ice load —
although this, of course, does not mitigate
against its use in the South,

Summary » In summing up the information
on FM antennas developed out of ex-
perience to date, the best advice that can
be given to station engineers setting out to
plan an FM station is:

1.

Built Ao Younr
SPECIFICATIONS

Tested, used, and proved
by the armed forces of our
country, Howard Crystal
Holders are ready to serve
you in peacetime. Dependa-
bility, accuracy, and assured
performance are the re-
sults of precision work by
HOWARD'S skilled person-

nel. Send your specifications

to HOWARD

* BUY WAR BONDS *

OWARD

MANUFRCTURING
CORPORATION

COUNCIL BLUFFS, IOWA

Choose an antenna which can be
purchased complete —a packaged
item.

Select an antenna type which can be
pretuned so that engineering adjust-
ments will not have to be made at
the time of installation.

Get as much antenna gain as possi-
ble, but remember that the building
or structure on which the antenna is
to go may set a definite limit.

October 1944 — formerly FM Rapio-ELECTRONICS

& |

+. Note that it is the height of the sup-
porting pole which deterinines the
type of antenna that can be erected
— hence gain per height of pole is the
true figure of merit.

5. Remember that adequate provision
must be made for wind-resistance
and icing conditions, where they
exist.

Editor's Note: A second article on )M anten-
nas, giving further quantitative design data, will
appear in an early issue of F.M axp TeLEvI-

8ION.
63
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Essential to Every

TECHNICAL LIBRARY

Here is an invaluable source of information on the
most important radio development—a complete
record of FM progress in all its phases. In addition,
these bound volumes of FM AND TELEVISION contain
a wealth of technical information and design data
which should be available in every engineering
and patent library.

May 1941 to October 1941
November 1941 to April 1942
May 1942 to November 1942
December 1942 to May 1943
June 1943 to December 1943
January 1944 to June 1944

NOTE: November 1940 to April 1941 is out of print

Each volume is bound in beautiful three-quarter pig-
skin and blue cloth by the famous Egjeling Bindery.

PRICE $5.50 PER VOLUME
plus 25¢ for shipping

FM AND TELEVlSlON MAGAZINE
240 Madison Avenue New York 16, N. Y.
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SHEETS, Elecirical
Amer. Rolling Mill Co., Middletown,
onn.
Call;necle-nunoln Steel Corp., Pittsburgh,

Follansbee Steel Corp., Pittaburgh, Pa.

Granite City Steel Co Granite City Ill

Newport Rolling Mill Co., Newport, Ky.

Republic Steel Corp., Cleveland, O.

Ryerson & Son, Inc., Jos. T., Chicago

Westinghouse Elect. & Mfg. Co., E.
Pittsburgh, Pa.

SHIELDS, Tube
Goat Metal Stampings, Inc., 314 Dean
8t.. Brooklyn, N. Y,
Clach Mfg Corp 2335 W Van Buren St
Chicago 12

SHOCK ABSORBERS
See MOUNTINGS, Shock Absorbing

SIGNAL GENERATORS
See GENERATORS, Standard Signal

SOCKETS, Cathode Ray Tube
Fran;!nCMfg. Corp., 175 Varick St.,

SOCKETS, Tube

A]g(‘idln Radto Industries, 501 W. 35th
10ag0
Alden Prods. Co., Brockton, Mass
Au(l:ehr' Phenollc Corp., 1830'S. 54th Av.,
Amer, R.adlo Hdware Co., Mt. Veranon,
Blrobach Radio Co.. 145 Hudson,
N.Y.C.

Bud Radlo, Inec., Cleveland, O.
(,lne!: Mig. (,o 2335 W. Van Buren 8t.,

Chleago
Cont’ l-Dmmond Fibre Co., Newark, Del.

Eagle Elec. . Co,, Brooklyu, NY

Eby, Inc., H . Philadelphia

Fe?jll;nl Screw Prods Co., 268 Jefferson,
ci

Frnnklln Mtg Corp., 175 Varick, N.Y, C.
Ha{nn‘l(argmd Mig. Co.. 424 W. 33 St.,

Johnson Co., E. F., Waseca, Minn
.lunes Howsrd B.. 2300 Wnbnnsla.

fcag
Mlcma Fnbncntors Inc., 4619 Ravens-

wood, Chie:
Millen Mfg, Lo James, Malden, Mass.
Miiler Co.,J. W., LosAnselo- Cal.
Nat'l Co., "Malden, Mass
Co., San Fr Cal.

SOCKETS, Tube, Ceramic Bose
Johnson Co., E. F. Waseca, Mtnn.
Natlonal Co., Ine., Malden, Mass.
Nat'l Fabrlcnmd Products, W. Belden

Ave., cﬁ
Ucinite Co ewtonville, Mass.

SOLDER, Self-fluxing
Garden City Laboratory, 2744 W, 37th
Pl., Chicago
Gard:ner Metal Co., 8. Campbelt Ave.,

rt, Conn.
Kester Solder o o 420 Wrightwood
Ave., Chicag

Ag0
Ruby Chemical Co., Columbus, O.

Genenl Elec. C

SOLDER POTS

Elec. Solderlng Iron Co.,
River, C

Lectrohm, lnc Cicero, 1I

Sound Equip, Corp. of Call! 6245 Lex.
Ave., Los Angeles 38

Westinghouse Elect. & MiIg. Co., E.
Pittsburgh, Pa.

Ine., Deep

SPEAKERS, Cabinet Mounting

Altec Lansing Corp., 1680 N. Vine,
Hollywood 28
Clnaudngrsph Speakers, Inc., 3911 8.
1ichigan Ave., Chicago
(,ranl:lent Industries, Inc., Belmont Ave.,
e
Jeaseu(nadlo Mfg. Co., 6601 8,
e, O
John Meck Industries, Plymouth, 1nd.
Magnavox Co Fort Wayne, Ind.
Quam-Nichols Co., 33rd Pi,, Chicago 16
Rola Co., In¢ Superlor St (leveland ().
Utah Radlo Prod. Co., 842 Orleans St.,
0)

. Laramie

SPEAKERS, Ovtdoor Typse

Altec Lansing Corp., 1680 N. Vine,
Hollywood 28
Cinaudagraph Speakers, Inc 3911 8.
Michigan Ave., Chicag:
Co., 6601 8. Laramie
658t NY (23

Jensen Radlo Mfg.

. cago

Langevin C'o 37 W

Unlversity Labs 225 Varick St N Y ¢

SPRINGS
Accurate Qprlng Mtg. Co., 3817 W
Lake, € hicag:
Ac;hl?,ltg‘(,orp 12556 E. Erle Ave.,
nﬁ{imn Spring & Mtg. Corp., Holly,
Wire Co Rocke-

merican Steel &
teller Bldx Cleveland,
rnes Co., Wallace, nrlstol Conn.

Crescent Industries, lnc o 4132 W, Bel-
mont Ave., Chicag:

Cuyahoga 8| rlng Co Cleveland, O.

Gl?:sl?l Lo m.D., 1800 ClybuurnAv

Hllx\ld)bard Sprlng Co., M. D., Pontlac,

Hunter Pressed Steel Co., Lansdale, Pa.
Instrument Speclalties Co., Little Falis,

Mneglhausen Spring Corp., Logansport,
[
Peck Spring Co., Plainvlile, Conn
Raymond Mfg. Co. . Corry,
‘!eg?r!,ty Steel I‘qulp Lorp Avenel
Standard Spring & I\g:m‘.(Co.. Ind., 236~
Mitg. Corp., 794 E. 104 St.,
C. 54
STAMPINGS, Metal
Bud Radlo, In¢., E. 55 8t., Cleveland, O.
Goat Metal Stamplnzs Inc 314 Dean
8t., Brooklyn, N.
Hadley Co., R. M., ‘707 E. 61st, Los
In%u’lﬁm Corp. of Amer., Long Island
Par-lMoml Prod. Corp., Long Island
Y.
Stewa{t ?‘umplng Corp., 621 E. 216 St.,

Wlllor M(f/lz Corp., 288-A Eastern Blvd.,

STEATITE, See Ceramics

SUPPRESSORS, Parasitic
Ohmite Mfg. Co., 4835 Flournoy St.,
Chicago

SWITCHES, Aircraft Push

8quare D Co., Kollsman Inst. Div.,
t, N. 'Y

mhurst, N. Y.
Universal Microphone Co., Inglewood,
Calit,
SWITCHES, Koy
Audio Devel Co., Mi 1L

Minn.
Chicago Tel. Supé)ly Co., Elkhart, Ind.
Genera! Control Co., Cambridge, Mass.
Mossmsan, Inc., Donald P., 6i33 N.
Northwest Hy., Chicago
SWITCHES, Midget Snap

Allledyc%nrol Co., Inc., E. End Ave.,

Aero Electric Co., 3167 Fulton Rd.,
Cleveland

General Electric Co Schenectady N Y

Micro Switch Corp., Freeport, Hl.

Spencer Thermostat Co Attleboro Mass

SWITCHES, Rotary, Bakelite Wafer
Mallory & Co., Inc., P. R., Indianapolls,

nd.
Stackpole Carbon Co., 8t. Marys, Pa.
SWITCHES, Rotary, Ceramic Wafer
Comm. Prods. Co., 744 Broad, Newark,
Oak’ Mfg. Co., 1267 Clybourn Ave.,
Chlicago
Ohmite Mfg. Co., 4835 Flournoy St..
Chicago
Shalleross Mtg. Co., Collingsdale, Pa.

SWITCHES, Time Delay

Haydon Mfg. Co., Inc., Forestville, Ct.
Industrial Timer Corp., 115 Edison Pl.,

ewark, N.
Sangamo Elect. Co., Springfield, Ill.

SYNTHETICS, Wood & Metal
Finish
Sullivan Varnish Co., 410 N. Hart St..
Chicago 22

TERMINALS, Hermetically Sealed
See BUSHINGS, Terminal Sealing

TERMINALS, Soldered or Solderiess
See LUGS, Soldering and Solderless

TERMINALS (Turret Lugs)
Cambridge Thermionic Corp., 443
Concord Ave,, Cambridge 38, Mass.
Manufacturers Screw Prod 216 W.

ubbard 8t., Chi lcaﬁ
Uclnite Co., Newtonville, Mass.

TERMINAL STRIPS

Burke Electric Co., Erte, Pa.
Cloch Mtz. Corp., W, Van Buren St.,

Chicag
Cook Electrlc Co 2700 Southport Ave
Chlcago 14
Curtis Devel. & Mtg. Co., N. Crawford
Ave., Chicago
FrnnklinCMtg Corp., 175 Varick St..
Jones, . 2432 W, George, Chicago
Kugka l:,lectrlc Mtg. Co., Mt. Vernon,

TEST CHAMBERS, Temperature,
Humidity, Altitude, Salt Spray

American Colls Co., 25 Lexington Bt.,
Newark, N. J.
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POSTWAR FM BROADCASTING
(CONTINUED FROM PAGE 25)
a totally new design and have a totally
different characteristic.

Mu. Apatk: Referring again to the 100-
megacyele band. T understood the receiver
designers to say that they conld easily
produce a receiver that would cover from
80 to 108 megacyeles, which would give
vou a potentially much broader band.

Masor AnrmstroxG: I will agree with
the exception of the word “easily ™ for the
manufacturers. I have no doubt that in
time what you say would be so.

CoanissioNER WaLkeR: You spoke of
vour prediction that FM would supersede
AML Ts that prediction taking into con-
sideration the economice factors in serving
long distances. for example. in thinly or
sparsely settled western territory?

Masor ArmsTRONG: In the main, yes, [
think so, Commissioner Walker. [ have
great hopes of what can be done with
antomatic relays. and while there prob-
ably will be places where high power AM
stations will run for a long time. I think
that in the main the prediction is going to
come true, even in those areas.

Tue Cuamrmax: Do yvou think there is
anvthing to be achieved by limiting the
power of FM stations and precluding the
establishment of the large stations to
cover extensive arcas?

Major ArMSTRONG: A rather negative
one so far as a man who lives in the ex-
tensive area could be concerned. Tech-
nically, T think it would he a step in the
wrong direction. In the field of economies,
I beg off on the ground that that is too
complicated a subject for me to enter into.

CommissioNER Derr: Major, in going
along with the recommendation of ap-
proximately 75 channels. do you have in
mind any number of stations to be ac-
commodated on each channel?

MaJor ARMSTRONG: A large number of
duplications could be made and the num-
ber of duplications would. of course. de-
pend on how much distance is assigned to
cach particular type of station.

WHAT'S NEW THIS MONTH
(CONTINUED FROM PAGE 4)

progress that has been made in the fields
of FM and television (or radar) is found to
be so tremendous that the FCC is con-
ducting hearings to provide frequencies for
all the new radio services which will be
afforded by these wartime developments.

Some idea of the magnitude of new FM
and television services can he gained from
the fact that, in 1939, the frequency
spectrum above 30 me. was a sort of unex-
plored continent, sampled experimentally,
but commercially unexploited. Frequen-
cies from about .06 to 30 me. were ample to
accommodate all the established services.

The FCC hearings now in progress will
apportion frequencies to new services all
the way up to 30,000 me, This opens up
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Export Division: 13 East 401h Straet,

ELECTRO-VOICE CORPORATION + 1239 SOUTH BEND AVENUE » SOUTH BEND 24, INDIANA
New York 16, N. Y.,

U.S A Cebles: Ariab

new space in the radio spectrum 1,000
times as wide as was in use 5 years ago!
And what seems almost unbelievable,
vet it is truc: Demands for assignments
in this new ether territory already threaten
to exceed available channels!

But to get back to developments in FM
and television since the time these fields
were “frozen”” — the facts are that a con-
siderable part of the new frequency as-
signments will go to television broadeast-
ing, and nearly all the rest will be used for
services employing FM for one purpose
or another. These appear in the agenda of
the FCC hearing. They are:

1. FM broadcasting
2. FM' non-commercial, educational
broadcasting

formerly FM Raplo-ELecTrONICS

Or o G2

: 5= :

2w

10

11.

12,
13.

. Television (FM for the sound channel

Faesimile broadcasting (on FM)
Police and public utility communica-
tions, including radio teletype and
facsimile (on FM)

Fire and Forestry communications
(on FXM)

Special services (chiefly on FM)
Railroad radio (on FM)

Highway radio communications (on

FM)

Intercity bus communications (on
FM)
Dispatching taxis and trucks (on

FM)

Television relay networks (on FM

FM broadcasting networks (on FM
(CONTINUED ON PAGE 67)
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Industrial I-‘Ilter & Pump Mig. Co., W.
Carroll Ave., Chicago

Kold-Hold Mfg. Co. ,446 N, Grand Ave.,
Lansing, Mich.

Mgbue Re(rlz(frauon. Inc., 630-5th

ve

Northern iZngineering Labs., 50 Church
8t., N. Y. C.

Terr\l'm‘a’y lunglneerh\g. Ine., Montclalr,
THERMISTERS
Western Flectric Co 195 Bway N Y C

TRACING PAPERS, CLOTH,
CELLOPHANE

Arkwi'lxht Finishing Co., Providence,
Arthur, 67 W. 44 st.,
Keuﬂel& Pzsser, Hoboken, N. J.
TRANSFORMERS, Constant-
Voltage

Dongan Elec. Co., 74 Tnnlty Pl N Y.C.

General Electric Co., .Y

Raytheon Mfg. Co., Wnltham Mm

8ola Electric Co., 3525 Clybourn Ave. o
Chicago

TRANSFORMERS, IF, RF
Algddln Radlo Industries, 501 W, 35th

Amer. Tranalormer Co., Newark, N. J.

Auto. W Indlnzn Co Inc 900 Passalc Ave E
Newark N J

Browning Labs., Inc., Winchester, Mass.

Cambridge Thermionic Corp., Concord
Ave., Cambridge, Mass.

Caron \ﬂg Co., 415 8. Aberdeen, Chi-

cago
D-X llelo Proda. Co., 1575 Mllwaukee,
hicago
Essex Electronics 1060 Broad 8t Newark
Gen | Winding Co 420 W 45 St N Y (

Greyhound Equip. Co 1720 hurh
Ave., Brook?yn N St

Brown & JBro.,
Y.

.. 15 hroop, Chi
Ilamu‘l{ulund Mitg. Co 424 GV cazo

N
Meissner Mfg. Co., Mt, Carmel, Iil.
Millen Mfg Lo James Malden, Mass,
Mlller (“Jl 917 3. Main, Los

el
yate pLden Mass
ex Corp. Elston Ave., Chic
8ickles Co., F. W., Chico copee, M a0
Sound Fqulp Corp of Callt., 6245 Lex.
ve., Los Amzeles 38
ard Winding Corp., Newburgh,

Super Elec. Prod. Corp., Jersey City,
Te}l:i'at'llo Eng. Corp.. 184 Hroome St.,
Triumph Mfg. Co 4017 W Lake Chlcago

TRANSFORMERS, Receiver Audio
& Power

Alc‘tgce I-i‘lec l& \I(t:g. Co., Cuba, N,
ansing Corp., ' 1680 'N. Vl
Hollywood 29 b e
Amer. ‘Transformer Co., Newark, N, J.
Ax?qplmer Co. of Amer.,'17 W, 20th St.,

'gudlo Devel. Co., N. Minneapolls, Minn,
Chtcago Transtormer Corp., 3501 Addi-
e
AUdagrap) ers, Inc., 1 8.
Mlchlgm thcago a0
Co(l}z'cRud % Prod. Co 350 W Lrle st
Dlnlonaéou Ca., Caledonia, N, Y.
Dongan Flec. Co., 74 Trinity PLLN.Y.C.
Fle}}nronlc Trans, Co., 515 W, 29 St.,

Ferrum (F:‘lee . Ine., 30 Rockefeller Plaza,
Fos!er Co., A, P. Lockl

General Trhalna: Corp., 1350 W. Van
Y . R. M., 707 E. 61st, Los
Hnlldomon Co., 4500

ool Ravenswood,

Hercules Klee. & Mfg Co 2416
Ave BKlyn 33 * Attaatic

Jefferson Elec. Co., Bellwood, I

Kenyon Trans. Co 840 Barry St NY C

Magnetic Windings Co., Easton, Pa.

Merit Coll & Trans, Corp {427 N,
Clark, Chicago 40

Newark Transformer Co., Newark, N. J.

NNYY '(l:rgnsrormer Co 22 Waverly P

Norwalk Transformer Corp., S. Nor-
walk, Conn.

Raytheon Mfg. Co., Waltham, Mass.

Rola Co Ine Superior St (‘leveland O.

Standard Transformer Corp., 1500 N

sted, C'hicago

Super Elect. Prud Co., Jcrsez City, N.J.

Superlor Elec. Co., Bristol

Thermador Elect. & M Afg. Co Rlverslde
Dr., L.o8 Angeles

Thordarson hlec Mitg. Co.. 500 W.

Huron, Chicag:
ah R l ods Co., 820 Orleans St.,
Unlted Trnns Co 150 Varick St N Y C

Westinghouse Elect. & Mfg. Co., E.
Pittsburgh, Pa.
TRANSFORMERS, Variable
Voltage

Amer. Transformer Co., Newark, N, J.
General Radio Co., Cambridge, Mass,
Superior Electric Co., Bristol, Conn.

TUBE MANUFACTURING
MACHINES

Hllton Fng. Labs., Redwood Clty, Callf,
El%llerJFns Co., 7518 13th S¢., Newark,

TUBES, Cathode Ray

Dumont Labs., Allen B,, Passaic, N. J.
l-,l%cl:lrlon}c Tube Corp 1200 E Mermald

8
Furnsworth g‘ele & Radlo Corp., Ft.

Wayni
General Flec Co,, Schenectady, N. Y.
l\en Rnd Tube & Lamp Corp., Owens-

{y.
\'at l Unlun Radlo Corp., Newark, N, J
North Amer Philips Co., Inc., Dobbe
Ferry, N. Y,
Rauiapd & orp.. Chicago, TII.
RCA Mfg. Co., Camden, N. J.
Sy{ynnln Elect. Prod., Inc., Emporium,

Westinghouse Elect. & Mtg. Co., E.
Pittsburgh, Pa.

TUBES, Current Regulating

Amperite Co., 561 Broadway, N. Y. C.
Champion Radio Works, Danvers, Mass.
H);J.[ron Corp. & Hytronlo Labs., Salem,

RCA Mfg. Co., Camden, N. J.
levnnln Elec. Prod Inc Emporium,

Wesbem Elec. Co., 195 B'dway, N. Y. C.

TUBES, Photo-Electric

Cont’l Elec. Co., Geneva, Ill.
De Jur-Amsco Corv Shelton, C.
ry Herman A., 1111 W (,enter

El lectro”ic Laboratory, Los Angeles, Cal.
Emby Pruds. Co., Los Angeles, C: af
General Elec. Co. . Schenectady,

General Sclentific Corp., 4829 S Kedlle

Av,, Chicago
G-M Labs., 4313 N. Knox Av., Chlcago
Leeds & \’orthroP ¢ 0., Phlladelphla
Nat’l Union Radlo (. urp \ewa.rk N.J.
Photobell Corp.. 123 1. lberty 8t..N.Y.C.
RCA M1g. Co., (,nmdeu J.
Rect'r'on Corp., 2159 Maxnolln Av,,
“hicago
We)?u‘l’xghouse Lamp Div., Bloomfeld,

Western Elec. Co., 195 B'way, N. Y C.

Weston Elec. Inst. Lorp ., Newark, N. J.
TUBES, Receiving

General Elec. Co., Schenectady, N, Y.

Hytron Corp., Sal

Ken-Rad Tube & Lamp (,orp Owens-

Ky.
\m, l Unlon Radio Corp., Newark, N. J.
Raytheon ‘l{’rud Corp., 420 Lexington

Mfg. Co., Camden, N. J.
Sylvania Elect. Prod., Inc., Emportum,

Pa,
Tung-Sol Lamp Works, Newark, N, J.

ELECTRONIC

DEVICES

BURSTEIN-APPLEBEE CO

1012-1014 McGee St.

Kansas City 6, Missouri

TUBES, Transmitting
A Electronic Prods.,
w! ectronic

Eltel-McCullough, Inc., San Bruno, Cal.

Electronic Enterprises. Ino., 65-67 Av. o
Newark, N, J.

Federal lelephone & Radio Corp.,
Newark, N. J.

General Elec. Co., Schenectady. N. Y,

Genl. Electronics Inc 101 liazel St
Patterson N J

Hetntz & Kaufman, S, Snu Prunclsoo Cal.

Hytron Corp., Salem

Ken-Rsad Tube & Lamp Corp Owens-
boro, Ky.

Machiett Laby. Inc Norwalk Conn

Nat’l Unlon Radlo Corp.. Newark, N. J.

A\(i:‘rth Am\eer Philips Co., Inec., Dobbs

erry,
Ruytheon Prz()d Corp., 420 ILexington

N.
RCA ‘Mg, Co.. Camden,

Sh;t}eryhlectrlc & Mtg. Co
Sperry Gyroscope Co., Inc., Brooklyn,
Sylvania Elect. Prod., Inc
A,
Taylor Tubes,
“hlcago
Unlwd Llect.ronl- Co., Newark, N. J.

Western Elec 195 B’'way, N.
Wmtlnghouse Lamp Div., Bloomneld

Brooklyn,

N. J.
Brooklyn,

. Emporium,

Inc., 2341 Wabansia,

'-<

TUBES, Voltage-Regulating

Amperite Co., 561 Broadway N. Y. C.
Hytron(‘ ., Salem, Mass,

RCA Mtg, Co., Camden, N. J.
Sylvania Elec. i’rod Inc., ﬂnlem Mass,

TUBES, X-Ray

Genl. Elec, X-Ray Corp 2012 Jackson
Blvd Chicag:

Machlett Lnbs Im‘. South Norwalk Conn

Nonl;'A(lmer Phlilips Co Inc 100 E 42 St

Picker X-Ray Corp 300 4th Ave NYC
W];uu.nahoune Elec & Mtg Co E Pltts-

TUBING, Laminated Phenolic
Brandywine Fibre Prods. Co., Wilming-
ton, Del.

Formica Insutation Co., Clnel 0.

General Electric Co., Plt'.sneld \(m

Inuulatlon Migrs. (,orp 5685 W. Wash-
ington Blvd., Chicago

Mica Insulator Co., 198 Varick, N. Y. C.
\'a[t)él Vulcanized Fibre Co., Wiimington,

Richardson Co., Melrose Park, IlI.
Spaulding Fibre Co., 233 B way, N.Y.C.
8ynthane Corp., O: Pa.

‘Taylor Fibre 0. Norrl.stown Pa.

Wi I-Jec Mtg. Co., E.

Pitts!
Wllmlnxton Flbre Speclalty Co., Wil-
mington, Del.

TUBING, Precision Metal

Superior Tube Co., Norristown, Pa.

TUBING & SLEEVING, Varnished
Cambric, Glass-Fibre,
Spaghetti

Bell’mey-}hrﬂs Mtg. Co., Conshohocken,
Brm:d &CCo ., Wm., 276 Fourth Av.,

Electro Tech. Prod.. Inc.. Nutley, N. J.
Endu.sette Corp. of Amer Cliffw ood,

General Elec. Co., Brldgepon Conn,
Insulation Mfigrs. orp 565 W. Wash-
lnxt.on Blvd Chicag:
ar. & Ios. Co.. Irvington, N. 3

Mieca Insul (o 196 Varick St., N.
M".chell-Rund insulation Co.,

8t.. N. Y, C.
Var ex (Yorp., Rome, N. Y.

51 M ur-

TURNTABLES, Phonograph

Falrchlid Camera & Inst. Co 8#8-06 Van
Wyck Blvd., Jamaleca 1, Y.
General Industries Co., Elyrla 0.
General Inst. Corp.. Ellzabeth's, N. J.
Prgu{( Recording Corp., 242 W, 45 St.,

RCAMN Co. Cun den
urgh orp J. P., 1510

% e lt.er Producu 3825 Armitage Ave.,
Western Elect.rlc Co.,125B'way, N. Y.C,

N.J.
. Dayton

VARNISHES, Fungus Resistant
CO{nm. ‘li’rod. Co Ine 744 Broad St
N T
Insl X (o Ine 857 Meeker Ave Bklyn
Maus & Waldsteln Co Newark N J

VARNISHES, iInsulating, Air-
Drying & Baking
Comu.:'. Prods. Co., 744 Broad, Newark,
Poin Coyln oot Nt
‘W“""Randl lation Co., 51 Mur-

ray 8t., N.
Stille-Young Corp 2300 N. Ashland

Av., Chicago
Zogha‘l; Mllla, Inc., 112-26 St., Bkiya.,

VARNISHES, Wrinkle Finish

Sulllvan Varnish Co., 410 N. Hart 8t.,
Chicago

VIBRATION TEST EQUIPMENT

Vibration wpeclalty Co., 1536 Winter

St., Phi
All American Tool Mig. Co., 1014
Chicago

Fullerton Ave.,

VIBRATORS, Power Supply

Amer. Telev. & Radlo Co., St. Paul Minn.
Electronic Labs., Indlanapolis, Ind.
Mnllory&Co inc., P. R., Indlanapolls,

Rndlan Corp., W. 62 St., Cleveland. O.

Turner Co., Cedar Raplds, Ia.

Utah Radio Prod. 0., Orleans St.,
Chlcago

WAXES & COMPOUNDS,

Insulating
lrw(‘lmf'ton Varnish & Ins. Co., Irvington,

Western Elec. Co., 195 B'dway, N. Y. C.
Zophar Mills, Inc,, 112-26 St., Bkiyn

WELDING, Gas, Aluminum & Steel

Treitel-Gratz Co., 142 12.32St., N, Y. C.

WIRE, Bare

Amer, Steel & Wire Co., C'leveland, O.
Au‘a}conda Wire & Cable Co., 25 B'dway

Ansonia Elec. Co., Ansonla, Conn.
Belden Mtg Co.,' 4633 W.' Van Buren,

Chicag
(‘opperweld Steel Co., Glassport, P:
Lresoent Ins, Wire & Cable Co., Tren~

10!
(.enernl Elec. Co., Birid eport, Conn.
Phosphior Bronze Smelt ng C‘o., Phila.
Rea Magnet Wire (‘o., Fort Wayne Ind.
Roebling’s Sons ‘0., John, Trenton, N. J.
Velllff Mfg. Corp.. Southport, Conn.

WIRE, Glass Insvlated

Boll;tley. Harris Mfg. Co., Conshohocken

Garitt Mfg. Corp., Brookfield, Mass.
Holyoke Wire & Cable Corp., Holyoke,

a8,
Insulatlon Manufacturers Corp., 565

W. Wasbington Blvd,. Chicago 8
Owens-(o‘omlnz Fibergias Corp., To-

WIRE, HOOKUP

Bentley Harris Mfg. Co., Conshohocken,

Gnvm Mtg. Co., Brookneld Mass.
gnz hlec Mig. L1751 'N. W, Av,,

Rockbestoe Prod. Corp., New Haven,
Runzel ((or;i & Wire Co., 4723 Montrose

Ave. cago
Whitney Blake Co.. New Haven, Conn.

WIRE & CABLE

Acme Wire Co., New Haven, Conn.
Amer, Bteel & Wire Co., Cleveland, O.
AmoN Yndanre & Cable Co., 25 B'dway,

Ansonia Eiec. Co., Ansonia, Conn.
Belden ng Co., 4633 W, Van Ruren,

Chicag
Collyer Ins Wire Co,, Pawtucket, R.
Cogaolldlxlalwd wire Co., 1634 Cllnton
t., C
Crescent Ins Wire & Cable Co., Trenton,

Elic| :uto—the Co., The, Port Huron,

General Cable Corp., Rome, N. Y.
General Elec. Co., Rridgeport, Conn.
Hazard Ins, Wire Works, Wilkes-Barre,

Pa.
}'{(il’ynke Wire & Cable Corp., Holyoke,

ass
Hudaon Wire Co., Winsted. Conn.
Rea Magnet W' ire’ Co., Fort Wayne, Ind.
Rockbestos Prods. C'orp., New Haven,
Conn,
Roebling’s Sons Co., John, Trenton, N.J.
Runzel Cord & ere Co., 4723 Mobtrose

Ave., Chicag
Slmrlex ere &. Cable Co., Cambridge,
Western Ins. Wire, Ine., 1000 E. 62 St.,

Los Angeles
Wheeler I d Wire Co., Brid. t,

Conn.

WOOD, Laminated & Impregnated

Canfield Mfg. Co., Grand Haven, Mlch
Formiea 1 Co., C1

WOOD PRODUCTS, Cases, Parts

Hoffstatter's Sons, Inc., 43 Ave. & 24 St.,
Long Island City, N. Y.

Tﬂlota;_m Fu.rnnuro Co., Jamestown,

FM axp TeELEvISION



WHAT'S NEW THIS MONTH '
(CONTINUED FROM PAGE 665)

14. Telephone and teletype relays (on
FM)

15. Government and military services
(largely on FM)

16. Aviation communications (now
headed toward FM)

This tabulation reveals the startling
fact that the enormous expansion of radio
services now planned for the immediate
postwar period is almost entirely built
around FM and television! |

If such expansion in two fields that were |
supposedly put away in mothballs three |
years ago is surprising, it simply proves
that radio is still full of surprises, and it |
shows how the war has accelerated re- '
search and development.

C.T.C. TURRET TERMINAL LUGS are being ordered into

action by more and more radio and electronics
manufacturers. Here’s why . . .
First —they’re quick to apply. Just swage ’em
to the boards and in ajiffy you have good, firm
Turret Terminals.

Second —they save soldering time. Sufficient

It is impossible to estimate the ratio

. . |
of postwar to prewar radio equipment

sales, but we do know that the thousand-

metal is used in their construction to provide

-strength, but not enough to draw heat and in-

crease soldering time.

fold increase of available frequencies will ‘ N
be taken up rapidly by services already

projected, and that they will be used al-

most cntirely for services employing FM l

S Third — quick delivery. Turret Terminal Lugs
to meet a wide range of terminal board thick-
nesses are in stock.

and for television.

That's why those who know say the
change from war to peace will not be |
reconversion, but expansion in new fields |
on a scale the radio industry has never |
known before. '

Make C.T.C. TURRET TERMINAL LUGS your next
order of the day. Write, phone or wire

CAMBRIDGE ‘7lermiancc CORPORATION

443 CONCORD AVENUE - CAMBRIDGE 38, MASS.

2 A great number of people have asked |
1 the very reasonable question: “Ilas |
wartime research and development |
brought about the use of some other sys-
tem of radio transmission and reception
that represents an improvement over
FM comparable to advantages of FM over
AM?”

If such a system exists under cover of
military secrecy, it would be a serious
mistake for the FCC to make definite
postwar plans now for the application of
FM to new services.

Because of the broad implications of
this question, it was listed as the first
item on the agenda of the Radio Technical
Planning Board’s FM Panel. In his state-
ment to the FCC at the frequency al-
locations hearing, ’anel Chairman C. M.
Jansky, Jr., stated:

“The first issue appearing upon the
panel’s agenda dealt with the formulation
of a recommendation respecting the type
of modulation to be used for public service
broadcasting in any band which might be
assigned to this service lying between the
limits 30,000 to 300,000 kilocycles, that is,
30 to 300 megacycles, commonly referred
to as the very high frequency, that is, the
VHF band. The panel felt that it should
give objective consideration to all possible
types of modulation known to the art
including amplitude modulation, that is
AM; frequency modulation, that is FM;
and any other types of modulation which
might conceivably grow out of the ex-
tensive developments and discoveries in
the past few years in the radio art.

(CONCLUDED ON PAGE 68) [

DATA SHEETS
ON REQUEST

AMERICAN

4410 No. Ravenswood Ave. .

CONDENSER COR

Chicago 40, Il
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17 this tiny ULTRA-HIGH FREQUENCY
I-F TRANSFORMER fits into YOUR plans...

your transformer worries are over. It's the LS-1 Transformer, d@:-
veloped by C.T.C. for some high priority radio and cl‘cclr.mnc
equipment and only recently released for more general applications,
Tested and proved, this precision built, slug tuned transformer
will meet your highest standards of quality and performance.
And C. T. C. will do everything possible to meet your delivery

requireiments.

For complete information on the LS-1, write, phone or wire

CAMBRIDGE ‘flhermionéc CORPORATION

443 CONCORD AVENUE -

CAMBRIDGE 38, MASS.

Check the Quality Features
of the Drake No. 500 Series

Y Time tested
19.10!

¥ Available in any quantity with any ty pe of bracket.
¥ Sturdy Bakelite Molded insulating easting shieldx
socket from outside contact.

Villions have been used Since Vlarch

Y Center contact lead wire mechanically  secured
before soldering.

Y Both lead wires withstand over 25 lbs. tension.

¥ Rounded eyelet edges prevent cut or fraved lead
wire insulation,

¥ 1000 volts minimum breakdown voltage hetween
contacts and to ground.

Y Casting mechanically secured to bracket
turn.

Y Socket mechanically  secured
can’t turn or be pulled out.

¥ Center contact secured within socket
won’t protrude when lamp removed.

can’t

within  casting

contact

Consider this better underwriters’ ap-
proved DRAKE dial light assembly for
WwWar or peace-time products. Lead wire
2% in. to 4 ft. Prompt shipment In any
quantity assured. May we send samples
or our newest catalog?

«

THE NO. 527F TYPE

PILOT LIGHT ASSEMBLIES

DRAKE MANUFACTURING CO.

1713 WEST HUBBARD ST,

CHICAGO 22,

U.S. A,

WHAT'S NEW THIS MONTH
(CONTINUED FROM PAGE 67)

“Since many of these developments
and discoveries have taken place in con-
nection with military research, it was the
opinion of the panel that this issue should
be considered by a group of men who,
collectively, would have available to them
the latest and best knowledge regardless of
the fact that such knowledge might be
highly classified in character.

“Therefore, this gquestion was referred
to the panel’s committee on the State of
the Art. The membership of this commit-
tee had bheen carefully selected to include
a group known to have access to all avail
able information.

“The committee reported to the panel
that there are no svstems of modulation.
classificd or otherwise, which show any
indication of being cither as good as or
better than the Frequeney Modulation
system now in use. When the report of the
committee was considered by the panel at
its meeting on April 11, 1944, it was
adopted unanimonsly by vote of all those
present.”

FM IN THE HURRICANE
(CONTINUED FROM PAGE 21)

the Jersey coast and headed for the tip of
Long Island. Its ferocity was waning.

Svdney E. Warner, Supervisor of Radio
for the Connecticut State Police reported
modestly: “'Fhe operation of our radio
system was not upset by the storm, and
routine operation was maintained. We did
provide numerous services to the State
Highway Department and the New Haven
Railroad Company.”™ As pioncers in the
use of state-wide FM communications,
this department seems to have met this
emergeney in a routine manner.

The only report so far received from
public utilities in the affected area came
from the Comnecticut Light and Power
Company. William . Wells, assistant
engineer, said: *“During the emergeney
incident to the recent hurricane, our radio
served a vital need in maintaining com
munication with one important hydro
plant where normally-used facilities failed.
It was also a deeided aid in expediting
repair work on transmission and distribu-

.- . L .
tion lines, thereby aiding in restoring

service to the publie.”

In the Cape Cod area of Massachusetts,
there was very extensive damage, to the
point where it was necessary to stop all
cars entering that area unless the driver
could show that he was a property owner.
Only a few highways serve the great
length of the Cape, and traflic congestion
quickly became severe. No report on the
use of the state-wide FM system has been
received from Massachusetts at this time,
but there is no question that it rendered
vital publie service.

Altogether, it is clear that the reduction
in property damage and the recovery of
property made possible by coordinated
efforts through the use of 2-way FM state

(CONCLUDED ON PAGE 70)
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—on your phasing and
tuning gear problems ‘|

@ Yes sir, this is an oil-filled paper ca-
pacitor for intermittent service, and
conservatively rated at 50,000 volts
D.C. working. Made in large and grow-
ing guantities, such capacitors are be-
ing used these days not only in radio
but also in vital electronic equipment
on the fighting and home fronts alike.

Resemblance to other similar type
units ends with external form and ap-
pearance. Exceptional production fa-
cilities, careful selection and use of
paper and foil, dielectric oil, vacuum
treatment, oil impregnation and filling
operation, and constant engineering
control of each unit in process, make
Berovox Type 20 capacitors outstand-
ing and dependable in the field.

Available in many capacities and volt-
ages from 6,000 to 50,000 — to
30,000 volts for continuous service in
rectifier filters, etc., and 50,000 volts
for intermittent service in surge gen-
erators, etc.

® Write for DATA . ..

INDIVIDUALLY TESTED

AEROVOX CORP., NEW BEDFORD, MASS., U. S. A
In Canada: AEROVOX CANADA LTD , HAMILTON, ONT.
Export: 13 E. 40 Sv., New York 16, N.Y.- Cable: ‘ARLAB'

e Let us know now your requirements
and specifications for pbasing und tun-
ing gear for your directional antenna.
Andrew custom built equipment will
again become available as soon as Uncle
Sam releases our engineering and man-
ufacturing facilities from production
for war.

solution of your special problems in the
field of directional antenna equipment:
¢ Phasing networks and equipment

* Antenna tuning units

¢ Remote reading antenna ammeters

¢ Phase monitors

e Coaxial transmission lines and
accessories

This release may come at any moment.
Be sure that your needs are listed at the
top of our peace-time back-log. The
planning you do now will speed your
own reconversion to the new high
standards of the future.

ANDREW CO.

363 East 75th Street
Andrew engineers will gladly apply Chicago 19, lllinois

their years of skilled experience to the

MODEL 79-B

SPECIFICATIONS:

FREQUENCY: continuously variable 60 to 100,000 cycles.

PULSE WIDTH: continuously variable 0.5 to 40 microseconds.

OUTPUT VOLTAGE: Approximately 150 volts positive.

OUTPUT IMPEDANCE: 6Y6G cathode follower with 1000 ohm load.

R. F. MODULATOR: Built-in carrier modulator applies pulse modulation to any
r.f. carrier below 100 me.

MISCELLANEOUS: Displaced sync output, individually calibrated frequency and
pulse width dials, 117 volt, 40-60 cycles operation, size 14”x10”x10”,
wt. 31 |bs.

Price: $295.00 F.O.B. BOONTON

MEASUREMENTS CORPORATION

BOONTON « NEW JERSEY

Delivery on priority
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Each unit that we
produce bears the un-

mistakable hallmark of

perfection . . . because

we specialize — concen-

trating all our skill in
research, engineering

and production on the

solution of your most
trying coil problems.

Our engineering staff

is available for consul-
tation without obliga-
tion.

WE INVITE YOUR

INQUIRIES

STANDARD
WINDING CO.-

44-62 Johnes Street

(CONTINUED FROM PAGE 68)

| and municipal systems during this storm,

not only covered the mitial cost of the
equipment but the maintenance expense
for years to come. No price can be put on

the work of the police in saving lives, |

without which the toll might have ap-
proached the 600 deaths resulting from the
1938 storm.

CHANNEL WIDTH AND FM SERVICE

(CONTINUED FROM PAGE 29)

willing to sacrifice performance to some
extent, in order to conserve channel

space. we can cut down the swing to 75 |

ke.. which reduces the area of full noise-
free reception and increases the outer
limit of the service area. In this case.
about half the area would receive truly
noisc-free service, and the other half
would have service which would fall be-
low this desirable value by an amount as
much as 7 db. Any further decrease in
transmitter swing, although it would in-
crease the area out to the receiver thres-

hold point, would decrease the area within |

which the full transmitter capabilities can
be utilized to a small percentage of the
total service area, and the receivers at the
outer edge of the service area would obtain
still further degraded service.

Of course, narrowing the swing of a
transmitter reduces the channel space re-
quired, and thus permits more stations to
operate in a given band. However. if we
consider that the primary purpose of FM
is to provide the possibility of truly noise-
free reception. examination of Fig. 2
shows that below a swing of 125 ke. the

WINCHARGER

TOWERS
rorSTATE POLICEvavio
moF M. SYSTEMS

For their outstanding Radio
Communication System, the
New Jersey State Police use
Wincharger Towers exclu-
sively as supports for F-M
Antennas. They and hun-
dreds of other stations in
all types of broadcasting
know that they depend on
Wincharger for ---

% Strong, Clear Signals

truly noise-free service area decreases in é_,: % Low Initial Cost
proportion to the decrease in swing and 7 ow Imbal Gos
there will be no increase in total area 4 NIl * Pleasing Appearance

served by a given band of frequencies. In
fact it is possible that there may be a de-
crease in total service, since the channel
reqhired by a transmitter must exceed a
value of twice the transmitter swing
somewhat in order to allow for receiver
oscillator drift and to provide a reasonable
amount of adjacent-channel selectivity.
The receiver oscillator drift is a fixed
quantity which will not vary as transmit-
ter swing is changed, and the allowance
for adjacent-channel selectivity is prob-
ably not directly proportional to swing.
Therefore, it will not be possible to in-
crease the number of channels in a given
band of frequencies quite in proportion to
the decrease in transmitter swing.

In conclusion. it appears that the pres-
ent standard of 75 ke. transmitter swing is
helow the most desirable value. and re-
sults in some degradation of the signal-to-
noise ratio over about half the service area
of a transmitter. Any appreciable redue-

% Low Maintenance

Immediate deliveries on suit-
able priorities. Write or wire
for full information.

Wigg

aTeiedrons

vielicay g
aitises

tion of swing below this present value
would degrade the service which can be |
provided to such an extent that the funda-
mental advantages of FM would be seri-
ously jeopardized.

NEWBURGH, NEW YORK"!
NEW YORK OFFICE: 53 PARK PLACE |

REctor 2-5334

ANTENNA TOWERS
and VERTICAL RADIATORS

WINCHARGER CORPORATION SIOUX CITV.IOWA
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HEARING ON RAILWAY RADIO
(CONTINUED FROM PAGE 38)

space radio will be used, depending upon
the terrain, conditions along the right-of-
way, and types of service to be provided.
He described combination induction and
space radio equipment which his Company
has been manufacturing for the Armed
Forces.

Dr. L.
necring and research for the Union Switch
and Signal Company, insisted that carrier
systems alone would meet all railroad
requirements. Bendix spokesmen, how-
ever, asserted that space radio provides
the answer.

Practically all witnesses agreed on one
point: Frequency Modulation is needed
to reduce the interference from high noise
levels incident to railroad operations. Even
the Union Switch and Signal carrier sys-
tem will, in the future, employ Frequency
Modulation, according to Dr. Grondahl.
Only the Bendix engineers appeared to
consider FM unnecessary.

Ernest Dahl, radio engineer of the Rock
Island, testified that even if FM were not
needed at the higher frequencies to elimi-
nate noise, it is useful to eliminate the

K. Grondahl, director of engi- |

“flutter effect” expericnced on the high |

frequency tests he has been conducting.

Despite the wide differences of opinion
expressed at the hearing, the case for rail-
road radio has bheen put into the record,
and at least basic data is now in the hands
of the FCC. At this time of writing, the
requests for railroad communications fre-
quencies have not been presented at the
FCC’s allocations hearing. They were
reviewed at the September inquiry by
John L. Niesse, assistant superintendent
of telegraphs for the New York Central,
and chairman of Committee 7 of the
RTPB Panel on emergency services. They
are:

For yard, terminal, front-to-rear, way-
side, and maintenance communications
109 channels between 100 and 175 mec.;
18 consccutive channels between 1,000
and 1,009 mc. for railroad relay networks;

18 consecutive channels between 1,040 |

and 1,049 mec. for remote control com-
munications; 3 channels in the band be-
tween 2 and 4 mec. for portable wayside
use and for bridging gaps when metallic
lines are down; 3 channels between 400
and 500 ke. for ship-to-shore radio; and
2 channels in the 375 ke. region for direc-
tion-finding systems on the Great Lakes
and other inland waters where the rail-
roads operate ships.

The FCC was asked to relax the opera- |

tors’ license requirements to the extent
that only employees who install and repair
radio equipment would have to pass ex-
aminations. Consideration was also given
to the possibility of increasing the present
field-strength limit of wavelength over
2r, for the benefit of railroad carrier
systems.

SPECIAL TELEVISION ISSUE

NOVEMBER, 1944

The Special Television Issue of FM AND TELEVISION marks the first Conference
of the Television Broadcasters Association. It will present information on
postwar home television receivers which has not been made public before,
and will contain a complete account of television progress, including a
summary of the FCC hearing on television frequencies.

In addition, it will carry the program and special announcements of the

TBA Conference.

To accommodate demands for this Special Issue, 1,000 extra copies
will be printed. Copies will be available only to subscribers. If you are
not a subscriber already, enter your subscription at once. The rate is $3.00

per year, or $6.00 for 3 years.

TELEVISION BROADCASTERS ASSOCIATION
CONFERENCE DECEMBER 11th and 12th
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Available from
local dealers or
by writing fac-
tory direct.

UNIVERSAL
STROBOSCOPE

This handy phonograph turntable speed indicator,
complete with instructive folder, is now available
gratis to all phonograph and recorder owners
through their local dealers and jobbers. As o
recorder aid the Universol Stroboscope will assist
in maintaining pre-wor quality of recording and
reproducing equipment in true pitch and tempo.
Universal Microphone Co., pioneer manufacturers
of microphones and home recording components
as well as Professionol Recording Studio Equip-
ment, takes this means of rendering a service to
the owners of phonograph and recording equip-
ment. After victory is ours — dealer shelves will
again stock the many new Universal recording
components you have been waiting for.

~UNIVERSAL

57 MICROPHONE CO. |

INGLEWOOD, CALIFORNIA
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Wanted
ENGINEERS

* Radio

* Chemical

¢ Electrical

* Electronic

¢ Mechanical

* Metallurgical

* Factory Planning

* Materials Handling

* Manufacturing Planning

Work in connection with the manufac-
ture of a wide variety of new and ad-

vanced types of communications equip-
ment and special electronic products.

Apply (or write), giving
full qualifications, to:

R. L. D.
EMPLOYMENT DEPARTMENT

Wesrern Electric Co.
100 CENTRAL AV., KEARNY, N. J.

Applicants must comply with WMC regulations
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CALIBRATED
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Through the development of our own highly specialized calibrating

equipment Hammarlund engineers have made possible mass production of

variable capacitors with accuracies comparable to laboratory standards.

HAWMMARININD

% THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST, N. Y. C.

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

72 FM axp TELRVISION



WE ARE NOT
Crysl:ul Gazing
WHEN WE PREDICT

THAT

St

F. M. TRANSMIT{TERS

lf{'}ket The Country
\\S ﬁ._ REL collaborated with Major Arm.

strong in building the first I' M Transmitter
to be put into service... At Alpine, N.J....now W2XMN. This was followed by some of the most
difficult installations ever made in the entire history of radio . .. Station WMTW, (Yankee Net-
work) atop Mt. Washington, where the weather is “the worst in the world™. . . Station WENA

(Evening News Association) on Detroit’s highest skyscraper.

In back of REL is as fine a record of performance as any in the world!
REL Engineers have unique experience! Their reputation for reliability and “know-how™...their
vast resources and store of knowledge...these things put REL in the lead for postwar FM expansion!

Yes. REL ransmitiers will soon mushroom through-
out the country . . . we're ready to move ahead!

Sales Representatives

MICHIGAN MID WEST PACIFIC COAST
M. N, Duffy & Co., Inc. REL Equipment Sales, [ne. N. B. Neeley
2010 Grand River Ave,, W. 012 N, Michigan Blvd. 5331 Hollywood Blvd.
Detroit, Mich. Chicago, Il Hollywood, Cal.

PIONEER MANUFACTURERS OF FM TRANSMITTERS EMPLOYING ARMSTRONG PHASE-SHIFT MODULATION

.[’m?« W@, N.Y.
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. 2% Y¢ FORMING A SOLID
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O\ SR 0o EMERGENCY RADIO

/

/ s /. NETWORK . . . USING
#\ \ NJ. Link FM Equipment
® %r /. FROM SOUTH to NORTH

2 e o
3 \ 4 800 1. NORTH CAROLINA HIGHWAY PATROL
7 Z,\ 2. VIRGINIA STATE POLICE
( 3. MARYLAND STATE POLICE
) D 4. DELAWARE STATE POLICE
VA. P00 5. NEW JERSEY STATE POLICE
s ] 6. NEW YORK STATE POLICE
#\ ‘ 7. CONNECTICUT STATE POLICE
\ 8. MASSACHUSETTS STATE POLICE
® 1‘200
N.C. )
j ® Link FM fulfilled the HIGHEST EMERGENCY
74 e STANDARDS ever exacted from any equipment,
by any situation—during the most destructive
tropical storm to rake the North Atlantic Coast
23 in our time.
HURRICANE
SEPT.14-1944] 0400
TRACK &
(EW) TIME

Phone CHelsea 2-1100

ENGINEER + MANUFACTURER PREFEBRED 4/” BADIU

Fred M. Link coomvcamoy sumven

125 WEST 17th STREET ° NEW YORK 11. N. Y. EMPLOYING ARMSTRONG PHASE SHIFT MODULATION






