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MODEL LFC-1228 with noise-free FM

Deluxe automatic record changer with per-
manent-point sapphire stylus. Motor stops at
conclusion of last record. Three built-in
Beam-a-scopes receive FM, Standard Broad-
casts and Foreign Short-wave. Dynamic
speaker with acoustical tone chamber. Three-
gang condenser. 12 tubes including rectifier.
Figured mahogany veneer cabinet in 18th
Century styling.

MODEL LF-115 with ncise-free FM

Three built-in Beam-a-scopes receive FM,
Standard Broadcasts, and Foreign Short-
wave. Dynamic speaker. Three-gang con-
denser. Tuned R.F. stage on all bands.
11 tubes including rectifier. Charming
“chest-on-stand” styled cabinet in Ameri-
can walnut veneers.

MODEL LF-116 with noise-free FM

Three built-in Beam-a-scopes receive FM,
Standard Broadcasts and Foreign Short-
wave. Dynamic speaker with acoustical
tone chamber. Three-gang condenser.
Tuned RF. on all bands. 11 tubes including
rectifier. Beautifully figured American wal-
nut veneer cabinet.

¢
WHAT 1S FM?

The 24-page G-E FM,
PRIMER with sketches ang
simple language explains
how FM works. It’s a store-
traffic builder, a hard-hittinig
sales-maker. See your G- :
radio distributor for a sup-
ply—today.

yat o8
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MODEL LFC-1128 with noise-free FM

Automatic record changer with lightweight
tone arm and permanent-point sapphire stylus.
Built-in Beam-a-scopes receive FM, Standard
Broadcasts, and Foreign Short-wave. Dynamic
speaker. Three-gang condenser. 11 tubes includ-
ing rectifter. 18th Century styled walnut veneer
cabinet.

GENERAL

MODEL LFC-1118 with noise-free FM

Automatic record changer with lightweight
tone arm and permanent-point sapphire
stylus. Built-in Beam-a-scopes receive FM,
Standard Broadcasts, and Foreign Short-
wave. Dynamic speaker. Three-gang con-
denser. 11 tubes including rectifier. Console
grande cabinet of American walnut veneers.

A MESSAGE FROM A. A. BRANDT

Sales Manager, Receiver Sales

If you have FM broadcasting in
your area, start selling FM—now.
A moderately-priced radio with
FM offers your customers some-
thing that the most expensive
radio without FM cannot give
them.

Even if you don't have FM
broadcasting now, you can begin to develop the
market. Tell your customers that buying a set which
receives FM is a protection for his radio investment.
Tell them how rapidly FM is spreading.

General Electric has produced a line of FM re-
ceivers every year since 1938. This is our fourth
line. General Electric is the only manufacturer build-
ing FM receivers who operates a2 complete “proving
ground” FM station and builds complete FM broad-
casting station equipment.

In addition, G.E. offers you a complete sales pro-
motion and advertising plan to help you sell FM.
Ask your G-E radio distributor about it—today.
FM is your opportunity.

ELECTRIC



2-WAY F-M RADIO SYSTEM EXPEDITES HANDLING OF
ST. LOUIS STREET CAR AND BUS EMERGENCY SITUATIONS

\

Il[ll[lﬂ ﬁlllll”ll

With the aid of Motorola
F-M 2-Way Radio Com-
munication System, the
Public Service Company
of St. Louis is now able
to speed up the handling
of street car and bus
emergency situations. ..
This modern installa-
tion of Motorola equip-
ment was made under
the direct supervision of
Motorola engineers.

7]

In front of central dispatcher is
a map showing car and bus
routes and the reverse side
shows the radio districts into
which the system is divided. A
mobile supervisor with radio
cruises each district. Headway
recorders check up on the spac-
ing of street cars. Impulses gen-
erated by cars passing over regu-
larly spaced trolley contactors
are transmitted by telephone
lines to recording instruments.
Delays or disruption to service
are immediately apparent.

The map shows the dispatcher
the radio district in which
emergencies arise. 2-way radio
contact is established with the
supervisor who is instructed to
investigate the emergency and
report details. Trouble trucks
dispatched to the emergency
are equipped with 2.way radio.

The Public Service Company of
St. Lavis has 3 trouble trucks all
equipped with Motorola F-M 2-

The Public Service of St.
- has 15 cruising supervisor's cars

Lavis

all equipped with Motorola F-M

Way Communication Equipment. 2-Way Radio Equipment.

WRITE FOR COMPLETE DESCRIPTIVE LITERATURE AND TECHNICAL DATA

GALVIN MFG. CORPORATION » CHICAGO,

MAKERS OF THE FAMOUS MOTOROLA 'AUTO AND HOME RAPIQ
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FM TUBES

N order to produce the extraordi-

narily high degree of vacuum nec-
essary for ultra-frequency  power
tubes, Eitel-McCullough have de-
veloped and perfected a new vacuum
pump, shown in action on this
month’s cover

The exhausting process employed
consists of an extremely long exhaust
on  high-speed diffusion and oil
pumps. The tube is placed in position
as shown, with the terminals con-
nected, and the air is pumped out.

During the closing moments, the
plate dissipation is run up to ten
times the tube rating. so that the ele-
menls become far hotter than ever in
practice, even during tremendous
over-loads, which are bound to occur.

This rough treatment discloses any
hidden flaws of workmanship or ma-
terials. The control operator makes
continual observations on the reac-
tion of the tube at this time.

The small spigots beneath the tube
shown are for pumping and checking
smaller tubes, several of which can
be done at one time. These glass
tubes are seuled off during the pump-
ing of the larger tube.

The oven overhead, heated by the gas
hurner ring below the tube, is low-
ered during the process of annealing
the glass.
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NEW YORK CITY, THE GREAT-
EST RADIO SET MARKET IN
THE WORLD, BRISTLING WITH
TOWERS TO CARRY FM BROAD-
CASTING ANTENNAS, DOES NOT
HAVE A SINGLE COMMERCIAL
STATION OPERATING ON FULL
POWER

THE ABSURDITY OF THIS SIT-
UATION IS EMPHASIZED BY
THE FACT THAT MORE FM STA-
TION LICENSES HAVE BEEN AP-
PLIED FOR THAN THERE ARE
CHANNELS AVAILABLE. MORE
C.P'S. HAVE BEEN ISSUED (11)
THAN IN ANY OTHER CITY,
TOO. BUT NOTHING HAPPENS

WWW.americanradiohistorv.com



TWO STATIONS MAKE A MARKET

Additional Stations Are Needed in Gities Where Only One
FM Transmitter Is Now Operating

BY ARTHUR FREED*

N CITY after city, the first FM broadeasting
station has opened with much fanfare and
enthusiasm. Local newspapers have heen most
generous with space setting forth the glories
and they are real glories—of this thing called
Frequeney Modulation.

Special, star-studded programs are broad-
cast by eacli of the new FM stations when it
opens up. and for a few weeks it looks as if
Frequeney Modulation has been launched in a
big way over night.

Then what? After a few weeks have passed,
there is nothing more about I'M in the papers,
the dealers find that A-FM sels won’t sell
themselves any more than any other quality
merchaudise does, and listeners settle back to
the old programs that wouldn’t seund natural
without the noise and distortion that they
have come lo accept as a baekground for
listening.

Of course, that segment of the radio audi-
ence called music lovers take their FM pro-
grams seriously —so seriously thal they write
letlers of complaint to the stations, particu-
larly to find fault hecause there is not more
first-class live talent, and because FM quality
shows up the imperfeetions in anv hut the best
high-fidelity recordings.

The single local FM station then replies that
they can’t atford more good programs until
they have some sponsors, and they don't get
sponsors because the audience is 1oo small.

There are exceptions to this in some cities,
but this is the general picture of the FM situa-
tion in cities where there is only one station-
the picture as it is scen from the desk of any
sales manager who is working to get distribu-
tion on A-FM receivers in each new area where
an I'M station is opened.

Unfortunately, the one-station cilies now
exceed by far the two-station cities. As a result
the prospects for set sales are limited lo those
radio fans and music lovers who wan! the best
and have the means to buy it.

Thesc people are the purchasers of classical
recordings, and the radios thev are buying
now are the expensive A-FM automatic phono-
graph combinations.

This explains the faet that it is casier for
many dealers to sell $250 combinations with
c_*Free(l Radio Corp., 39 West 19th Street. New York

ity

FM tuning than to sell $50 AM sets. It also is
the reason why dealers in most of the single-
station cities say there is no demand for low-
priced A-FM sets.

However, FM stations can’t put out the kind
of programs that FM deserves when their audi.
ences are limited to the top 3% of set pur-
chasers. This is all right so far as my Company
is concerned, for we have developed a line of
expensive combinations specificallv for that
markel, but the whole industry needs an under-
lying demand for A-FM scts in the lower brack-
els.

This market will not develop until additional
stations open in the present one-station areas.
We can’t expecl 959, of the radio listeners,
now trained to seleet their programs from a
choice of major network stations and one or
more local stations to spend real money for
A-FM sets which will make available only one
additional transmitter, regardless of what
that one station may give them.

It is all very mteresting to read that the
FCC has granted another CP here or there.
But what of it? Theoretically, when an appli-
cant is granted a CP, he assumes the obligation
of going on the air in the immediate future.
and just as quickly as is phyvsically possible.

Actually, this does not appear to be the case.
In Hartiord, for example, the independent sta-
tion WDRC has surmounted all the problems
of getting its FM outlet W65H into commer-
cial operation, but all the resources of the
Travelers Insurance Company have not been
adequate to get W53H. the WTIC FM stution
past the experimental stage.

It is difficult to answer (he radio listener
who says that he knows that FM is still only
a laboratory experiment, because if it had been
perfected, CBS, NBC, and Westinghouse
would have been able to get the stations on
the air that they announced so many months
ago! That certainly makes sense from the point
of view of the average set owner.

The one-station cities represent some of
the largest markets in the Country. Thev
include Pittsburgh, Baton Rouge, Milwaukee,
Boston, Worcester, Detroit, Columbus, Los
Angeles, and Nashwille.

The greatest source of delay results from the
FCC’s newspaper-radio investigation, which
still shows no prospeet of arriving at any con-
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clusion that will break this log-jam. The un-
fortunate thing about this delay is that the
newspapers have proved to be the most ag-
gressive in getting FM stations on the air
alter they were granted their CP’s, and they
have the resources to ereet high-power trans-
mitters. to finance good programming, lo
carry on operation until revenue begins to
meet expenses, and to publicize their FM ac-
tivities.

Strangest of all is the sitnation in New
York City where, al this time of writing,
Major Armstrong's station is the only one
with power enough to cover its assigned arca,
WOR's FM station still has only 1 kw. output,
NBC’s transmitter continnes experimentally
on low power, and WQXR's station still marks
time over a frequency wrangle.

Muzak has a CP, but nothing happens. No
information is forthcoming about action from
Finch, Loew, or Mectropolitan Television. At
CBS, FM scems to have been kicked around
until it is lost in the shufe. Frequeney Broad-
casting didn’t get the frequency they wanted,
and now they may have lost interest.

In addition to these, at least eight companies
have filed applications on whieh no action has
been taken.

PUBLIC PAYS DOUBLE TAX ON RADIO
RECEIVING SETS

The general public, and most radio dealers
as well, have not been aware that for a num-
ber of years baek the retail price of every
radio set has included a Federal tax paid by
the manufacturer.

Specifically, the public has not been aware
of the fact that the method used in the radio
industry of paying the tax has cost retail
purchasers more than twice the amount of the
taxes paid to the Government.

Now that the tax has been upped from 5%
to 109, the extra cost to consumers, resulting
from Lhe prevailing method of paying the tax
is so great that consideration should be given
to the current practice by which it is added
to retail prices.

To make (his clear, let us go through the
steps by which the manufacturer’s 10% tax is
now added lo the retail price. As an example
let us figure the retail price of a sel for which
the manufacturer must gel $50. net.

I. MANUFACTURER'S NET. . . . . : $50. 00
Since his selling price to the jobber
must include the 10% Federal tax,
this makes the

2. Net ’viceE to JossER . .. .. ..
On this selling price, the manu-
facturer pays

$55 ¢

S
T

TWO STATIONS MAKE A MARKET

OCTOBER

The demand in the New York arca for the
new, high-qualitv A-FM combinations is so
great, despite the limited FM broadeasting
service, that the supply of instruments in the
hracket above $250 is falling behind retail
sales. This is all very impressive, but it will not
be healthy until there is a background of
quantity sales of sets at $99.50 or somewhat
below, indicating interest in FM among aver-
age radio listeners.

That will come about in New York and in
the one-station arcas only when there are two
or more FM transmitters on regular commer-
cial operation. Inter-station competition will
then build the FM audiences rapidly, and im-
proved programming will result automatically.
Dealers will he able to give adequate demon-
strations of FM programs to the greal mass
of “show me” prospects. But even the sales-
man who wrote the book can’t do that when
there is only one station to tune in.

No matter how vou look at it, one FM station
is an interesting novelty, however finc its pro-
grams may be. Two or more transmitters are
needed to make a market for A-FM sets and
a listening audience large enough to attract
sponsors who will pay the radio program

freight.

3. 109, FEpErAL Tax .

This leaves the manufacturer his

nel (1) of $50.00.

Now, assuming that the net price

to the jobber represents a dis-

comt of 50-10% from the list

price, since the net jobber price (2)

1s $55.53, this makes the
4. ReraiL List Price. ... ..

On the other hand, if there were no

tax at all, the (1) manufacturer’s

net would be the selling price to
the jobher and, at 50-10% off the

list price, this would give a
. Rerarn List Price Wrrnour Tax

Accordingly, the presenl extra

cost to the consumer as a result of

the imposition of this tax and the
methed of figuring it into the hst
price is

6. CosT oF Tax 10 CONSUMER. . . ..

However, the tax collected by the

Pederal Government is only (3)

$5.55.

Obviously retail purchasers should 1ot pay
more than the actual amount of the tax, but in
order to conceal the tax. and so avoid discus-
sion of it with purchasers, it has been put into
the retail price in the manner sct forth above.

The end may have justificd the means when

(CONCLUDED ON PAGE 42)

$5.55

$123 .33

$11L.11

Qr

$12.22



FIG. 1 CENTER, FOREGROUND, ANOTHER A.A.K. APARTMENT SYSTEM, SEEN FROM THE
ROOF OF THE JOHN MURRAY HOUSE, IN NEW YORK CITY

Architects Now Specify

A-EM ANTENNA SYSTEMS

New Systems Provide A-FM Reception, and Old Installations

Are Being Altered to Meet FM Needs
BY F. A. KLINGENSCHMITT *

ORE than five years ago. when we had de-

veloped a wide demand for apartment
hiouse antenna systems to replace the dan-
gerous maze of poles and wires that roof-tops
had sprouted. Major Armstrong came to us
with a new and disturbing idea.

In short, he told us the syvstems we were in-
stalling in New York, and of which we were
Justifiably proud, would soon become obsolete.
The reason, he explained, was that our systems
were designed for broadcast and short-wave
reception and not for the ultra-high band used
by a new method of broadeasting which he
described as Frequeney Modulation.

\t that time. there was no demand for an-
tennas capable of ultra-frequeney pick-up, and
owners, architects, and builders would not
have listened to any discussion of antennas
for broadeasting that did not then exist ex-
cept in a developmental form.

However, our engineers undertook to follow
the progress of FM closely, against the time
when we would be called upon to supply suit-

*Amy, Aceves & King, 11 West 42nd Streef, New York
City.

~1

able antenna systems for its reception. In fact
experimental work was under way as soon as
the first, tentative I'M band was set aside by
the FCC,

Thus it came about that our work was well
along by the time the 42- to 50-me. band was
assigned to FM broadeasting. This was for-
tunate, indeed, for the first inquiries for an-
tenna systems capable of standard broad-
cast and short-wave reception plus FM came
without warning, and sooner than we expected.

“Our tenants,” we were told, “say that
they can’t get this new FM broadcasting,
although their sets work fine on the regular
stations and on short waves. What can you
do for them?”

This was the start of a large volume of new
business from old customers, since it meant
new antennas in many cases, and replacement
of all the Multicoupler units and antenna
matching transformers.

Similarly. the demand for A-FM antennas
is being fell in other cities wlhere wide-spread
publicity is being given to FM broadcasting.

Typical of the new A-FM installations we

wWwWW.americanradiohistorv.com
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are now making is the system at the John Mur-
ray House, a very modern building just com-
pleted on Madison Avenue and 38th Street,
in New York City. Details are shown in the
accompanying illustrations.

Theorelically, Manhattan vadio listeners are
within the primary service area of the New
York stations, so that built-in loops or small
lengths of wire should suflice as antennas.

Actually, this is far from the fact. Other-
wise, obviously, apartment house owners
would not go lo the expense of providing an-
tenna systems with individual outlets for cach
apartment. This is just as true of FM as it is
of AM.

Good reception requires, for [reedom from
mterference, an antenna capable of picking
up adequate signals. This means that the col-
leetor must be above surrounding buildings.
and must have a lead to the radio sel that will
carry the signals without serving as a pick-up
for noise.

FIG. 4. DETAILS OF THE MOUNTINGS FOR THE
VERTICAL RODS SHOWN IN FIG. 2

'A-FM_ANTENNA SYSTEMS

OCTOBER

FIG. 5. CLOSE-UP OF ANTENNA DETAILS AT
SUPPORTING POST MARKED D’ IN FIG.3

It tenants are, therefore, to have adequate
radio entertainment, the owner ol the building
must choose between the installation of an
anlenna systein and giving permission to the
tenants to run such wires around the roof as
they may see fit.

That latter has proved so unsatistactory.
and the former has been found to deliver sueh
high guality reception that, today. the avail-
abilitv of individual radio outlets has hecome
a factor in renling apartments.

At the John Murray House, 11 risers were
required to take care of the tenants. A survey
of the rool showed that it would be practical
to erect 8 horizontal A-FM anlennas. These
can he seen in the plan drawing, Fig. 3. Each
antenna requires a short leg, 15 ft. long, and
a second leg either 45 ft. or 75 (t. long.

The two legs are connected to a transformer,
as shown in Fig. 5, froia which a transmission
line runs down through the building in con-
duit. A Lightning arrestor is also provided for
each antenna, Rurming down the building.

WWW.americanradiohistorv.com



1941

A-FM ANTENNA SYSTEMS

FIG. 2, ABOVE, THE
THREE VERTICAL AN-
TENNAS, ALSO FOR A-
FM, ARE MOUNTED ON
THE BRICK WALL SUR-
ROUNDING THE WATER-
TOWER. THESE SERVE
THE SAME PURPOSES
As THE HORIZONTAL
WIRE ANTENNAS

» 1S

.
15

o

¥ - T

ks 45
i )
B
L)
3 15" = 15"
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the line is connected to a Multicoupler trans-
former at cach floor.

Because of the number of apartments per
floor, 8 more risers and corresponding an-
tennas were required. For that reason, § ver-
tical antennas were installed on the brick wall
which was built around the water tower, as
cun be seen in Fig. 2. Fig. 4 illustrates the
method of anchoring the antenna to the wall,
and sccuring the transformer, lightning ar-
restor. and the transmission line.

The pickup from the vertical antennas has
proved to be about the same as the horizontal
wires. That is due, in part, to their greater
leight, since the wall around the water tank is
about 30 ft. above the level of the roof.

Another factor of importance to owners of
apartment houses is the protection against
lightning afforded by these antenna systems.

For example, the Salmon Tower Building,
on West 42nd Street in New York City was
struck by lightning repeatedly. We installed
an antenna system on this building, and since
that time it has never been struck. The cost
of the mstallation has heen paid by a charge
of $15 for a service connection. Although this
is an office building. a number of tenants are
associated with radio broadcasting, and they
were glad to pay this amount to get salisfac-
tory reception in their offices.

FIG. 3. PLAN OF THE WIRES RUN ABOVE

THE ROOF OF THE JOHN MURRAY HOUSE,

LETTERS ABOVE ANTENNA SUPPORTS IN

PHOTOGRAPH CORRESPOND TO THOSE IN
THE DRAWING AT THE LEFT

WWW.americantadiohistorv.com



PORTABLE
FREQUENCY
MONITORS

Information on the Use of the Link
Frequency Monitor

BY F. T.BUDELMAN*

HE 230-B frequency meter and monitor has

been designed to fulfill the need for accu-
rately checking the frequencies of transmitters
and receivers over specified. limited ranges.
Particularly, it is intended to meet the Com-
munications Commission’s requirement that
police and emergencey radio installations must
mclude a satistactory frequency monitor.

Description % This monitor has many features
which make it a valuable piece of test equip-
ment, as well as satisfying the fundamental re-
quirement of supplying an accurate {requency
check. It can be used for checking frequencies
of erystal controlled transmitters, for tuning
master-oscillator controlled transmilters to a
predetermined frequencey, and for cheeking the
actual frequency of operation. It can be used
as a variable or fixed-frequency signal gener-
ator for testing and aligning receivers and,
finally, as a monitoring receiver to check the
qualily of transmissions.

Two oscillators are provided m the 230-13
monitor. One is an aperiodic crystal oscillator,
and the other is a stable and accurately cali-
brated variable oscillator, controlled by a mi-
crometer dial located on the front panel. The
crystal oscillator circuit is so designed that no
tuning is necessary regardless of the frequency
of the erystal used. and wide changes in circuit
constants will not affect the frequency of the
crystaloseillator. The erystal supplied is ground
to a frequency tolerance of 00539, of the nor-
mal operating frequency. The variable oscil-
lator 1s designed to normally cover +£2.59,
{from any of the usual police and emergeney
{requencies in the 30- to 42-me. band. It is
calibrated accurately and a ealibration curve
is attached to the inside of the front cover, as

* Chief Engineer, Link Radio Corporation, 125 West 17th
Street, New York City
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shown in the accompanying illustration. Either
oscillator can be turned on or off by means of
switches loeated conveniently on the front
panel.

To complete the usefulness of the unit, a
grid leak detector and audio amplifier are in-
corporated in the monttor, as well as a power
supply for full AC operation. A 30-ft. AC
cord and headphoues are stored in a compart-
ment at the bottom of the monitor. A short
antenna, normally plugged into the top of the
monitor, can be removed and clipped into
spring holders provided on the inside of the
cover. With the front cover in place, the unit
can be conveniently curried by means of the
leather handle mounted on 1op of the case.

The physical dimensions of the instrument,
with the cover on, are: 1614 ins. high, 8 ins.
wide, and 814 ins. deep.

When the unit is used for aural monitoring
of the output of an AM transmitter. both
oscillators are turned off. In this condition,
the receiver will give good headphone recep-
tion even when located a considerable distance
from the transmilter.

For checking transmitter frequencies, either
oscillator is turned on and the beat note be-
tween the received signal and the local oscil-
lator can be heard in the phones. By turning
on hoth escillators at the same time and tun-
ing the variable oscillator to the erystal fre-
quency, the variable oscillator can be re-cali-
brated at'any time. For this purpose. a vernier
adjustment 1s provided so that the variable
oscillator can be set mstantly to exact cali-
bration, by referring to lhe accompanying
curve, withoul worry as to temperature drift,
tube ageing, tube replacements. or other con-
siderations. When so adjusted, the monitor
is accurate to within .019, for frequencies
within 2.69%, of the specified operating fre-
quency,

For aligning receivers, either oscillator will
emit a carrier wave from the plug-in antenna.
The receiver can be brought into tune by
means of the variable osecillator and then
checked directly against the erystal.

WWW.americanradiohistorv.com



1941

Thus, this Monitor provides a eomplete test
instrument for servieing and aligning trans-
mitters and receivers. as well as satisfving
Federal Communications Commission’s  re
quirement for an accurate means of checking
transmitler frequencies.

Adjustment % The normal operation of the moni-
tor is accomplished as follows: The power cord
is plugged into any 110-120 v. 50- to 60-cycle
AC source. After allowing a few minutes
warm-up lime. the main tuning dial is set at
30, a pair of phones and the antenna rod are
plugged in, and both the erystal and variable
oscillalor switches are turned to the ON or up
positions. By means of the small knob ad-
Justment to the left of the tuning dial, the beat
note, heard in the phones, is adjusted to or
near zero beat. This operation puts the varia-
ble oscillitor in exact calibration at the oper-
ating frequeney. Other frequencies in the
operating range can be read from the calibra-
tion curve furnished with the monitor. This
curve is furnished for the convenience of the
user, and 1s not cxpected to be as aecurate as
the erystal cheek point.

Checking Transmitter » To check the frequency of
a transmitter, place the monitor close to the
transmitter so that a small vollage can be
picked up by the monitor antenna. With only
the variable oscillator on, tune the monitor to

PORTABLE FREQUENCY MONITORS
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zero beat and read the micrometer dial, after
which the correct Irequency ean be read fromn
the chart.

The micrometer dial furnished with the
230-B has 100 divisions and a micrometer scale
for accurately reading to 1/10 division. Sinee
the Tull scale of the dial represents about 59,
of the operating Irequency. 1/10 dial division
will represent a .0059%, change in frequency.
Thus the monitor can he read to at least twice
the gunaranteed aceuraey ol the variable oscil-
lator. It 1s to be noted that further bandspread,
although sometimes desirable, does not neeces-
sarily increase the possible accuracey of the fre-
quency reading. For special cases, where greater
or less bandspread is required, the monitor
can he supplied with any desired frequency
coverage.

By proper utilization of crystal oscillator
and variable oscillalor harmouics, the 230-13
monitor can be supplied to measure to the
same guaranteed frequency tolerance any fre-
quency between 300 ke, and 300 me.

\ heterodyne frequeney meter of this tvpe is
equally well suiled to measuring the carrier
frequency of either an AM or an FM trans-
mitter. In either case it is necessary to make
the measurement without modulating the
Lransmilter, in order lo get a elean beal note.

Checking FM Modulation % I'he grid leak detector is
not suited, of course, for aural monitoring of

.o
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LEFT, MODEL 230-B AC-OPERATED MONITOR, WITH ANTENNA CLIPPED INTO COVER. RIGHT,
BATTERY-OPERATED TYPE B, WITH COVER REMOVED
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modulation in conjunction with an FM trans-
mitter, but is well adapted to measuring peak
frequency deviations by the carrier null
method. This method of measuring deviation
makes use of the fact that if a certain audio
frequency is used to modulate an FM trans-
mitter, the relalive magnitude of the carrier
and side bands will vary as the amplitude of
the modulating frequeney is varied. The am-
plitude of the carrier will reach zero when the
peak deviation is 2.40, 3.52, 8.65, ete. limes
whatever audio frequency is being used lo
modulate Lhe lransmitter.

- PORTABLE FREQUENCY MONITORS
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to the transmitter and gradually increase
the audio level. As the level is measured,
other heterodyne beats will be heard, but
they will be of the order of 6,000 eycles and
the car can casily distinguish the original
500-cyele beat against the carrier.

3. As the andio input is varied a very definite
point will be noted where the amplitude of
the heterodyne beat against the carrier
reaches a null or minimum level. The audio
input level at this point will be the value
required to canse £135 ke. deviation.
1f the audio input level is increased further,

WIRING DIAGRAM OF THE LINK 230-B PORTABLE FREQUENCY MONITOR

In order to illustrate the technique used to
measure deviation in this manner, let us as-
sunme a common practical problem. Suppose
that it is necessary to determine the audio
level required Lo produce £15 ke. deviation in
a given transmitter. The first carrier null point
occurs when the deviation is 2.40 times the
modulating frequency. Therefore if we use
15,000 +2.40, or 6,250 cycles, as the modu-
lating frequency, the audio mput level at the
first carrier null point will be the required
value. This simple operation is accomplished as
follows:

1. Set up the 230-B monitor and adjust the
variable oscillator to beat against the trans-
milter carrier. without modulation. Tune
for some easily distinguishable beat note
such as 500 cyvcles.

2. Apply an audio input voltage of 6,250 cycles

other carrier null points can easily be dis-
tinguished at 6,250X5.52 or +34.5 ke, and
6.250X8.65 or =+54 ke. This monitor thus
serves the userof FM as well as AM equipment.

Battery Types * The 230-B tvpe of monitor, also
ilustrated here, is frequently supplied for two
frequencies, such as for a police system with
main-station-to-car on an intermediate fre-
quency and car-to-main-station on an ultra
high frequency (30-40 me.) The monitor is then
designated Type 230-B2 and two crystal os-
cillators are emploved.

Another available design is battery-operated
with the batteries self-contained in the case.
Up to four frequencies, and four crystals, are
supplied, making it especially suited to relay
broadcasl application. The model B functions
the same manner as the 230-B and 230-B2.



SKYSCRAPER
IM STATION

Discussing Some of the Problems
Encountered in Erecting a 50-kw.
Station in an Office Building

BY C. H. WESSER*

15D, the Frequeney Modulation station of
WTh(' Detroit News, will be on the air with
full power, as stipulated in its Construction
Permit, and with 124 hours of pragrams per
week, by the time this acconnt appears in
print, It is the result of many thousands of
hours of operation first as W8XWJ and, since
May of this year, as W45D.

The station is located in the Penobscol
Building in downtown Detroit. where since
1935 all of The Detroit News” UIF operation
has been carried on. This building is in the
heart of Detroit and 1s centrally located in
Wayne County, with a dense population snr-
rounding it. The 100-ft. steel tower atop the
building was originally only intended to carry
a 12-ft. sphencal neon beacon but, in addition,
it has supported a variety of UHF radiators
since 1933,

Because W43D is the first 50-kw. installa-
tion made in a typical skvscraper, this article
may otfer a numbher of interesting angles from
the standpoint of engineers and station owners
who find themselves faced with the problems of
constructing such a station under similar con-
ditions.

Station Equipment * The transmiller. specch in-
pul equipment, studio and oflices for a com-
plete and independent station staff are located
within the same building, on four different
floor levels: namely 2nd sub-bascment, 45th
floor, 46th floor, and penthouse roof. The ac-
companying fHoor plans show clearly the physi-
cal lavout, areas used, and relative locations
of floor space. For the reader’s convenience,
there follows a listing of all major equipment
and units. and the floor levels where such
equipment 1s located.

BASEMENT:

4.600-v. primary supplv circuit with ils asso-
ciated oil ¢irenit breaker, current and potential

* Chief Engineer, The Detroit News station W45D, De-
troit, Mich.
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DETAIL SHOWS FM ANTENNA ABOVE BALL ON
PENOBSCOT BUILDING TOWER

transformers, meters, 4,600/440-volt trans-
formers, and air circuit breaker and feeders to
the 46th floor.

Ly IFLOOR:

REL 3-kw. driver cousisting of the modu-
Lator unit, power unil and PA unit.

REL 50-kw. amplificr equipment consisting
of the power control desk, power control umt,
rectifier unit, and 30-kw. amplifier.

All speech input equipment, ALY monitor-
ing amplifiers, power supplies, and associated
equipment. In addition, the measuring equip-
ment, radio relay receivers, turntables with
pre-amplifiers and mixer, test equipment and
shop, anmonnce booth with associated control
equipment, offices for station staff. and remote
equipment storage and locker facilities.

Transformer vault, housing the 440/220-
volt supply transformers. plate lransformer
for 50-kw. stage, voltage regulator for above,
plate filter reactor for 50-kw. stage. and emer-
gency supply transforimers and switches.

Other equipment on the 46th floor includes
the Trane cvaporative cooler, sub control
cabinet, blower supplving airblast for 50-kw.
amplifier, cooling water cireulating pumps.
filament motor-generator, and gas tanks for
transmission line system.
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RIGHT, 1-IN. TOBIN BRONZE ROD,
7 FT. LONG, IS EFFECTIVE PRO-
TECTION AGAINST LIGHTNING

PeExThOUSE Roor:

“Doghouse™ which houses phasing
malehing section for turnstile radiator.

and

Power Supply * Since the transmitter and its
rectifier and power supply equipment are lo-
cated on the 45th floor of the building. the
problem of bringing power to that floor was an
important one. Fortunalely. an independent
£.600-v. Edison Company feeder, and an un-
used transformer vault, were available in the
basement. After due consideration, it was de-
cided to bring the necessary 225-kva. from the
basement to the 46th floor lransformer vault at
440 v.

Although all REL equipment requires 220
volts as its supply, the cost of 440/220 trans-
formers on the 46th floor was more than oftfsel
by the much lower cost of material and labor of
the installation of a 440-v. supply link belween
hasement and top floor, a run of approximately
800 ft.

Most of this rim is, of course, vertical, and
requires frequent snubbing and anchoring of
the three supply wires, which are run in a 3-in.
steel eonduit, with pull boxes on every other
floor. Of all installation cost items, this one was
decidedly the greatest, as a sufficient amount

SKYSCRAPER FM STATION
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LEFT, W45D USES DE MARS TYPE
OF 2-BAY TURNSTILE, 700 FT.
ABOVE THE STREET LEVEL

of power was brought up Lo supply not only the
530-kw. transmitter, but also all other power
and hight needs of the station.

Normally lights and specch equipment are
supphed from the building’s 110-v. eircuit, but
emergeney switching arrangements permit sev-
eral methods of operation of the station equip-
ment and lights. For instanee, it is possible,
by tlirowing two swilches, to operate the 3-kw.,
driver cither from the 225-kva. supply circuit,
or from the building’s 440-v. supply on the
16th floor. This would permit operation on low
power i case of failure of either the 50-kw.
amplifier or its primary power supply.

Light loads can be switched from one to the
other supply as well, while in the basement
transformer vault a second Edison Company
supply eircuit can be substituted for our regu-
lar Edison supply feeders by clamping tem-
porary jumpers from the building's 4,600-v.
supply to our primary transformers.

This same switching arrangement made it
possible to mstall the 8-kw. driver, and operate
it as a complete transmitter, during the con-
struction of the 50-kw. amplifier. This has been
done since the middle of May, when W45D
went on the air with 3 kw. When the 3-kw.
unit was inslalled and wired, provision was
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ABOVE, RECTIFIER AND CON-
TROL UNITS {MMEDIATELY
AFTER DELIVERY.—-RIGHT, SIX
WEEKS LATER THEY WERE CaM-
PLETELY INSTALLED, TESTED,
AND READY FOR SERVICE

made for control and interlock circuits that
later had to be tied in with the 50-kw. equip-
ment, without interruption of the serviee that
the driver performed during 10 hours each day.
and allowing FM to be brought to the Detroit
area long before the final high power installa-
lion was completed.

3-kw. Transmitter * "I'his unit is a standard REL
basic transmitter which becomes the driver for
the 50-kw. amplifier when such a unit ' is used.
In our ease it was installed on a 4-in. platform
that would accommodate all necessary con-
duits without having to channel into floors, an
operation that is frequently not permissible in
office buildings. The three units that make up
this transmitter are all mounted in line, with al-
ternate blind panels between them, to com-
pletely fill the available width of the wing in
which they were installed.

The iront pancls were extended to the ceiling
and made airtight, sinee a fresh air intake and
blower exhaust were provided o carcy off heat
developed by the transmitter. Controls for the
exhaust fan were mounted on the front panel
of the transmitter and automatic louvres were

18ee New REL Equipment, by Frank A, Gunther, FAf
Magazine, June, 1941.
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provided on the ouiside of the fan panel. A
thermometer pernits checking the temperature
behind the interlocked ront of the transmitter.

50-kw. Amplifier * The power control desk, with
all controls of power circnits for the 8-kw. and
the 50-kw. units, is located in the middle of the
floor between the 3-kw. driver and the 50-kw.
power control unit. The power control unit and
the rectifier are lined up along one wall, again
with blank panels in between, while the 50-kw.
amplifier proper is located in a sound- and heat-
insulated room. The front of the amplifier is at
right angles to the power control and rectifier
panels, separated by an interlocked entrance
door into the rectifier and control unit enclosure.

From this enclosure another interlocked door
leads into the PA room proper. In one corner
of this room is located the filament cabinet
which houses two filament transformers and
the transfer switch necessary to change from
DC to AC for the amplifier filaments. Nor-
mally, DC is used on these filaments because
it simplifies the problem of reducing carrier
noise generated at this point, but AC is pro-
vided in case the filament motor-generalor set
beconies inoperative. Coming into the PA
room arc power control and interlock cireuits,

WWW.americanradiohiston.com
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REL MODULATOR, POWER SUPPLY, AND 3-KW. POWER AMPLIFIER

filament supply leads from the motor-genera-
tor set on the floor above, 13,000-v. plate sup-
ply lead from the rectifier unit, air line from

BELOW, WATER PUMPS, TANK, AND M-G SET

the 46th floor, as well as plate cooling water
and air lines, also from the 46th level.

Coming into this enclosure are also two
74-in. concentric lines from the driver to the
grids of the 50-kw. amplifier, while the output
of this amplifier is fed to the “doghouse” on
the roof through two 314-in. concentric lines.
| More about these lines and their installation
ater.

The PA room was constructed in a wing of
the building by erecting an 8-in. cinder block
and plaster wall across its open end. A double
glass window is provided in front of the am-
plifier itself which is floodlighted by six 150-w.
lamps in an overhead trough. The room itself
was very carefully shielded by sheet copper and
fine mesh bronze screen on the walls, ceiling,
and floor, as well as all windows. All 110-v.
light and base outlet circuits in this space were
cleared out and sealed over as a protection
against the chance of feeding RF back into
the building light circuits. The only 110-v.
circuit remaining in this room is that supplying
the floodlights, and the front of the trough that
holds these lights is also carefully shielded by a
bronze wire screen.

The final finish of this room consists of 2-in.
Thermax on walls and ceiling with battleship
linoleum on the floor. This arrangement con-
fines both heat and noise within this enclosure,
while excess heat is taken out by a 2-speed ex-
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haust fan, mounted in a window, and con-
trolled either thermostatically or manually
from the power control desk.

Recently, when the switch from a temporary
radiator to the permanent 2-bay turnstile was
made, two sections of concentric line were
made into jumpers to short around the 50-kw.
amplifier from its grid to plate cireuit, while at
the same time the output of the driver was
connected to the two 7g-in. lines that laler were
to feed the 50-kw. grids instead of its going into
a single 7g-in. line that formerly fed the 3-kw.
output to a temporary radiator.

The entire switch-over required less than 4
hours. The two concentric jumpers were saved
and will be kept handy 1n case the 50-kw. am-
plifier should ever become inoperative. The
time required to install the jumpers 1s less
than 15 minutes, and they are much more sat-
isfactory than any magnetically operated de-
vice sinee such an arrangement must be capa-
ble of handling the currents and voltages that
occur in the 3-in. lines during 50-kw. operation,
and jumpers allow extremely short sections of
exposed inner conductors, an item of 1mpor-
tance on the ultra highs.

The rectifier and power control units are
conventional except for their placement. They
are mounted on another 4-in. platform to al-
low interconnecting conduits to be run without
channeling of the floor, and also to distribute

CONTROL ROOM, SHOWING FOUR BAYS AND WESTERN ELECTRIC CONSOLE

the weight of these units over an area large
enough to meet maximum floor load require-
ments of the building. Five 1-in. copper pipes

COOLING SYSTEM ON THE 46TH FLOOR
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run from the top of the rectifier unit through
a hole that was cut in the ceiling, giving access
to the traunsfornrer vault on the floor above.
Again, as in the case of the 3-kw. driver, all
panels were extended to the ceiling to improve
appearance and to confine noise and heat be-
hind the panels.

Speech Input Equipment * The heart of the speech
control unit is a Western Electrie 23-B console,
modified in a number of ways to accommodate
our own as well as the FCC frequency response
and noise requirements. It controls mike c¢ir-
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is done simply by dialing the proper channel
number on small units that were constructed
and installed by the staff and which are located
in several of the offices and in the announce
booth. In the offices, the program appears on
Jensen concentrie speakers, while in the an-
nounce hooth the output terminates at a loud-
speaker and a single headphone, to allow the
announcer to monitor while his own mike is
being used.

Another bay accommodates necessary meas-
uring equipment, including an HRO receiver
which normally stays tuned to WWYV for check-
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cuits in the studio, announee booth, control
room and turn table room. Provisions are made
for rehearsing in the studio while any other
program may be on the air, or being fed out-
side, while the announcer has his own mike con-
trol switch and fader which allows him to con-
trol any program that is on the air, although
provision is also made to transfer these controls
back to the main control operator by operating
a key added to the 23-B console for that
purpose.

In the remote bay, directly beside the main
control desk. are mounted several line ampli-
fiers, rehearse amplifier, nine speeially built
equalizers, jack panels. ete. The next bay con-
tains monitor amplifiers and their associated
selectors and relays that allow monitoring of
program on air, remote rchearsals, studio re-
hearsals, NBC incoming loop, incoming loops
from WWJ, The Detroit News AM station, as
well as the output of several radio receivers.
The sclection of the ehannel to be monitored

ing a General Radio 620-A frequency meter,
and various other meters, oscillators, and scope.

Number 4 bay carries plate supply units for
all amplifiers and receivers, with appropriate
meters and selector switches so that all meas-
uring and checking of plate supply units can
be done at one point. and away from the am-
plifiers that are supplied by these units. It was
found neccessary to remove these units from
the amplifiers to reduce the noise level well
below the FCC requirements. In order to keep
this noise level well down and to anticipate. if
possible. the failure of high capacity filter and
bypass condensers, all these units are of the
plug-in tyvpe, whieh not only allows quick re-
placement in case of failure, but also permits
regular periodic checking in a tester developed
by our staff for that purpose. Records are kept
of the condition of all eondensers cach time
they are checked. All relays involved in speech
circuit switching are also of the plug-in type,
with spares kept handy in case of failure.
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Turntable Room * In the turntable room are two
RCA 2-speed turntables, with vertical and lat-
eral heads, the necessary mixer-amplifier, with
an announce mike channel which can be used
from that point, as well as all record storage
and mounitor speakers. To facilitate the cucing-
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were built with a small loudspeaker, telegruph
key, switches and phone jacks, and these units
can be plugged in at the various points of com-
munication, pernitting either voice or code
communication at the flip of a switeh. Jack
pairs into which these units can be plugged are
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CALCULATED CONTOURS OF W45D. ACTUAL RANGE 1S SUBSTANTIALLY GREATER

up of records, a small self-contained amplifier
and power supply is built into each of the turn-
tables. The outputs of these amplifiers termi-
nate on a key in the control unit which allows
either output to be put on a headphone.

Auxiliary Equipment * A small bank vault adja-
cent to the control room was converted into a
work shop which also houses a bay of test
equipment, a well filiered MG set supplying
relay current and talk current for the phone
inter-communication system, as well as a sim-
ple audio oscillator and one-stage amplifier
which furnish a source of AF energy used in a
code inter-communication system which links
cight widely separated points where communi-
cation is often necessary. Small portable units

located in the control room, at the power con-
trol desk, in the basement transformer vault,
in the doghouse, at the tower top, on the 46th
floor and in the Chiel Engineer’s office.

Remote equipment, at the present, consists
of a Collins 12X amplifier-mixer and a compos-
ite unit, while two additional units are being
built by REL to our specifications. Also on
order is a 156-me. relay transmitter and receiv-
er which will he used as a portable or mobile
transmitter in a car or truek. To receive this
transmitter at W45D), a rotatable high gain
array is planned at that point.

The 46th floor, which houses all building
machines such as elevator motors, pumps, ete.,
provides space at the north end for all standard

(CONTINUED ON PAGE 40)



WHAT THE FM
BROADCASTERS
HAVE TO SAY:

A Statement Concerning WISNY hy
John V. L. Hogan, President,
Interstate Broadcasting
Company, New
York City

LTHOUGH W2XQIR was the first
FM station directly affiliated with
a broadcaster in New York City, its
coverage has been somewhat Hmited,
and we have not vet been able to ex-
tend our program service to the 8,500
square miles officially set up as the
New York arca.

A little of the time-table of the past may
help to explain this situation and to interpret
our I'M plans for the future. W2XR, the pred-
ecessor of WQXR, was licensed to e person-
ally as an experimental high fidelity broadcast-
ing station on June 20, 1934. It was probably
the first high fidelity broadcast station in
the world, and its experimental operations
demonstrated thal there was a substantial au-
dienee for good music realistically reprodueed.
On May 21, 1936, W2XR wus transferred to
Interstate Broadeasting Co., Inec., which I had
incorporated to develop the public service and
business sides of the venture, and in January,
1937, the station became a full fledged com-
mercial broadcaster with call letters WQXR.
The power was initially 1 kw.; it was inereased
to 5 kw. on November 1, 1940, and now
WQXR las a construction permit for 10 kw.
power day and night.

When Major Armstrong’s famous FM sta-
tion W2XMN needed high fidelity programs,
munsie from the WQXR studios was piped to
him over a special wide-band line which he in-
stalled for the purpose. Meanwhile, on January
7. 1939, T applied for an experimental FM
license, and the C.P. was granted October 8,
1939, with call letters W2XQR. Our 1 kw.
REL transmilter was installed at once and
equipment and program tests began November

20

8, 1939. The license was granted and regular
operation commenced on December 11, 1939,
Thus, I believe that W2XQR was the first New
York City FM station to begin regular pro-
gramming. Several hours of the WQXR pro-
grams, usually from 5 to 10 p.m., have been
transmitted on FM datly ever since that time.
W2XQR was probably the first FM station to
broadeast a full symphonie program when it,
along with WQXR, on November 27, 1939,
transmitted the NBC Svmphony Orchestra
plaving from the stage of Madison Square
Gearden.

From these carliest dayvs, and particularly
because of the favorable atlitude shown to-
ward FM by the FCC after the 1940 hearings,
we have been anxious to extend the coverage
and programming of W2XQR. Its service area
s now severely limited by its power of 1 kw.
and antenna height of only 150 ft. A suitable
site at a New York City offiee building, over
600 ft. high, was finally obtained and an appli
cation for a commercial construection perniil
was filed hy Interstate on April 18, 1941, pro-
posing the deletion of W2XQR as licensed to
myself, and the transfer of its equipment to
Interstate so as to maintain continuity of
operation. As a result of the Commission’s
reéxamination of the New York FM allocation
problem, it granted Interstate’s application,

(CONCLUDED ON PAGE 42)
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“LISTEN—IT'S FM”

Accelerating Demand for A-FM Sets Should Build Radio Sales Volume
and Show Highest Unit of Sales Since 1929

BY A. A. BRANDT*

HICRE is always something new in radio be-

canse il’s a business having a tremendonus
vitality, a business in which scienee and en-
gineering are constantly pressing on the leels
of manufaeturing, a business in which the
public feels the impact of new development
within a few short months—not years later.

FM is here  now——for a third of the people
in the United States and is conting along fast
for the rest. Dealers who have FM hroad-
casting in their areas now have nothing to wuit
for—il they haven’t gone into action theyv are
late alrcadv. A moderately priced receiver
with frequency modulation offers a customer
something that the most expensive receiver,
without FM. can never offer. FM will help a
dealer inerease his unit sale
because 1t has something
extra that a customer will
buy if he has the oppor-
tunity. FM is coming to
dealers at a time when
spending money is more
plentiful than radio sets.
In the face of a possible

*Sales Manager, Rudio and
Television Department, General
Electric Company, Bridgeport,
Conn.

H. L. AMDREWS
G. E. executives taking partin introduc-
tion of FM line to jobbers
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merchandise shortage, dealers who learn to sell
FM now will find it far casier to maintain
their dollar volume than will those who do not.
And cven if a dealer does not hiave FM in his
territory now, he can, with the right kind of
selling, begin to develop his market.

Whenever a prospect expresses . desire for a
top quality console or combination, he should
be told the advantages of FM. He should be
told how rapidly the FM system of broad-
casting is spreading and that a set designed and
built to high-quality FM standards means
finer reception of all programs. He should be
told that buving a set which receives FM is a
protection for his radio investment.

The growth of frequency modulation radio
has to be rapid heecause it
renders a real service Lo the
public. It removes the limi-
talions in radio which have
bheen present since its in-
ceplion—static, noise, dis-
tortion, fading, unnatural
tone.

The General  Electrie
Company has produced a
line of FM home receivers
cvery vear since 1938, We
are in the business to stay

DR.W.R.G. BAKER

WAAAA-aericanradiohistons.com
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and every year we have improved performance
and lowered prices. We built the first group of
receivers used by Major Armstrong and in
Schenectady we operate a complete “proving
gronnd’ FM station, the doors of which are
open to every one interested in FM broad-
casting. We build complete broadeasting
equipment. I mention these facts to indicate
that we do not regard FM as a short-term,
flash-in-the-pan  business,
but one that deserves as
thorough, ambitions and
inspired a sales and promo-
tion program from here on
out as this industry can
muster—a program that
will serve to deserve the
fine development and en-
gineering that has pre-
ceded it.

A substantial part of the
advertising and sales pro-
motion of the 1942 line of
General Eleetrie radios 1s
designed to do an educational job on the
advantages of frequency modulation radio.
National magazine, cotiperative newspaper,
and standard broadcast radio advertising are
planned, and a variety of promotional itenis for
frequency modulation have been prepared. The
entire program is keved to a pace for con-
tinuous and steady promotion of FM.

The first national magazine spacc is sched-
uled for late October and early November,
with full-page, two-color advertisements in

A. A. BRANDT
Sales manager, ra-
dio receivers

C“ISTEN — IT'S FM”

'OCTOBER

Life, Saturday Evening Post, and Esquire. The
copy will present the advantages of FM, and
the fact that in areas where FM broadcasting
is not now available it probably will be soon.
Two types of advertisements are prepared for
codperative newspaper advertising. One, de-
signed for markets where FM is already on the
air, will go all out for FM. For general use,
there will be other newspaper ads in which FM
is mentioned but not fea-
tured.

Because radio advertis-
ing will be used on standard
broadcast stations in arcas
where FM service is avail-
able, transcribed programs
have been prepared. An
effort was made to choose
talent and material worthy
of a live-talent network
show. The result was a
series ol five-minute pro-
grams entitled “Swing to
FM,” featuring Hazel
Scott, an outstanding pianist who has her own
subtle way of swinging the classies, and the
Golden Gate Quartet, story-song and rhythm
artists who rose to national fame, with an
assist from Mrs. Eleanor Roosevelt. at the gala
inaugural concert in Washington’s Constitu-
tion Hall.

A new twist in commereials are their story-
songs, which tell what the advantages of FM
mean to such popular characters as Casey Jones,
Nouah, and the Man on the Flying Trapeze.

P. A. TILLEY
Assistant manager,
radio and television

LEFT, LFC-1118 1S 10-TUBE, 3-BAND A-FM AUTOMATIC COMBINATION. RIGHT, LF-«116 CONSOLE, 10-
TUBE, 3-BAND A-FM SET WITH ACOUSTICAL TONE CHAMBER
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Missionary work for FM, carried on for
several years by GE field demonstrations, will
be greatly expanded through a color and sound
motion picture and a complete FM demon-
stration kit which includes both miniature
FM and AM transmitters.

“Listen—~It’s FM,” is a 20-minute color
sound movie that gives a clear explanation of
the advantages of FM over AM in simple,
animated drawings. This
will be shown to both dealer
and consumer groups as an
educational movie.

The miniature-station
demonstrator will also be
used at both distributors’
and dealers’ salesmen meet-
ings and at consumer
gatherings. Tt is a compact,
portable unit, making it
possible to give a convine-
ing demonstration of the
static-eliminating and
high-fidelity qualities of
FM wherever current is available. The minia-
ture FM and AM stations broadcast the same
program continuously. High-fidelity recordings
and several static-makers are used in the
demonstration.

To do a similar job for dealers, FM static-
maker display has been prepared. This con-
sists of a large background which illustrates
graphically the advantages of FM and is
equipped with switches to demonstrate FM re-
ception in conjunction with an FM receiver.

/4

et

T
)
W
v

HARRY DEINES
Radio sale's promo-
tlon, advertising

One switch is for changing from AM to FM
programs. The other switch turnson a vibrator
to set up interference. When the vibrator is
turned on, a window in the background is illu-
minated to show flashes of lightning.

There is a great consumer story in fre-
quency modulation, one that should be told
to luncheon clubs, chambers of commerce,
music clubs, schools and fraternal organiza-
tions — wherever people
congregate. Such organiza-
tions are made up of the
substantial citizens of the
community, the ones with
purchasing power and in-
fluence. They should not
be approached in hit-or-
miss fashion but in an or-
ganized manner. Reason-
able effort put into educat-

W. ANGUS ing the FM market now
In charge, receiver will pay off tenfold. This
design type of creative selling is

not theory alone. It has
been used successfully many times.

There is a real thrill to selling A-FM re-
ceivers because it is so easy to show prospective
purchasers the value to them, in their homes,
of the additional entertainment and the im-
proved quality of reception provided by FM
broadcasting.

Radio without FM is incomplete. The
leaders in FM production, promotion and sales
are going to be the leaders in radio when the
smoke clears away. It is time to start now.

LEFT, LOWEST IN PRICE IS LF-115, WITH 10 TUBES, 3 BANDS, FOR A-FM. RIGHT, LFC-1228 IS MOST
EXPENSIVE 10-TUBE, 3-BAND A-FM AUTOMATIC COMBINATION




FM SPOT NEW

1,000; Estimated daily production of A-FM rc-
ceivers by Armstrong licensees. Still this is
not enough, for manufacturers are unable to
increase deliveries in step with mounting public
demand.

FM Orchestra: Formed by Chicago Tribune’s
W59C, will provide live-talent programs_of
fine musie. Director and first violin is Jan
Tomasow, with Hazel Simms pianist, Richard
Beidel (elhsl Edmund Weingart second violin,
and Preston Sellers at the Hammond organ.

St Louis: Dealers are cold to announcement
that CBS has been granted a CI’ for an FM
lransmitter to be erected on the Mart Build-
ing, for operation on 43.9 me. Station will
cover 13,000 square miles, 1,800,000 popula-
tion if and when. Local opinion is that CBS
is collecting FM CI”s in competition with
M:ajor Bowes’ police cards.

Tom Stewart: Terry, son of W4TNV’s program
director, has a new sister, Mary Riteh
Stewart.

Schenectady: New GE tube plant, being erected
on the westerly side of the main works, will
have 120,000 sq. {t. on one floor, with a 2-
story office section of 15,000 sq. ft. Manu-
facturing operations are due to start in Feb-
ruary, according to Dr. W. R, G. Baker.

FREED MODEL 70 IS A 21-TUBE A-FM AUTOMATIC
PHONO WITH 3 BANDS, 2 SPEAKERS, AND AN
OUTPUT OF 18 W,

Notes and comments, personal and other-
wise, that have to do with FM activities

Chicago: New and larger quarters will house
all produetion facilities and offices of Consoli-
dated Wire and Associated Corporations al
1635 S. Clinton Street. Purpose of the change,
savs J. G. Mann, treasurer, is to codrdinate
production facilities and speed up shipments.

Milwaukee: P’hoto reccived just too late for
publication 1n this issue of /M shows the
W55M antenna and transmitter house prac-
tically complete, even to fall planting around
the eutrance. This station will have a much
greater service arca than the present 1-kw.
station now located in downtown Milwaukee.

E. K. Andrews: Head of musie division, J. L.
Hudson & Company, Detroit, is the man pie-
tured with Lloyd Spencer on page 14 of FA{
Magazine, Seplember issue.

DuMont: Now furnishes the type 208 oscil-
lograph with control scales finished in lumi-
nous paint, so that they can be read in the dark.
Scales are luminous for several minutes after
exposure to ordinary light, and can be seen
in the darkness for about an hour.

Pittshurgh:  Pennsylvania’s  first  commereial
FM station 1s W47, affiliate of Walker-
Downing’s WWSW. With 3 kw. covering an
area of 8,400 square miles, W47’ will soon
have a larger audience than WWSW!

Co-axial Speakers: U. S. Patent Oifice has
allowed claims filed on co-axial speaker design
by Benjamn Olney, Director of Rescarch
for Stromberg-Carlson. Technical data on the
co-axial speaker was disclosed by Olney in
M Magazine, April, 1941,

Sprague: New line of Koolohmn resistors with
ferrule-type terminals for fuse-clip mounting
are designed to meet Navy specification No.
RE13A372). Extended range of ratings and
resistance values, either inductive or non-
mduetive, are listed in new Type I catalog.
Address: Sprague Specialties, North Adamns,

Mass.

New York City: Amplificr Company of America
has tripled its production space at 17 W, 20th
Street. Inereased output will be on industrial
and defense items.

Nancy Grey: Of WTMJ and W355M is doing a
smarl job by going out after mterviews with
transcription equipment, and thus taking im-
portant personalities lto the studio on wax.
Program is called “ Personality Purade.”
(CONTINUED ON PAGE 44)



NEWS PICTURE

“Most FM-Conscious Area in Ameriza” is slogan of Chicago dealers at meeting sponsored by W59C
and WGN. Said Frank Schreiber, station operations manager: ‘“We shall use strong continuous
promotion to keep before the public the outstanding FM entertainment available over W59C.”
Below: Also attending dealer rally were Commander MeDonald, president of Zenith Radio,
E. G. Hermann, Zenith sales manager, and A. H. R. Barker of Chicago Tribune.
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DAVID GRIMES

ONE OF RADIO'S BEST-KNOWN OLD-TIMERS, HE IS STILL REMEMBERED FOR THE THRILLS AND
HEADACHES OF THE GRIMES INVERSE DUPLEX WHICH PERFORMED MARVELS FOR THOSE WHO
MASTERED IT. AS PHILCO'S CHIEF ENGINEER, HE IS SCORNFUL OF THOSE WHO THINK THAT
PREVAILING CONDITIONS MAY PREVENT THE RAPID EXPANSION OF FM AND TELEVISION
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THE MANUFACTURERS SAY:

A Statement by David Grimes, Chief Engineer, Philco Corporation, Philadelphia, Pa.

LL the evidence coming to hand indicates
that interest in FM is increasing at a rapid
rate. Today it is greater than ever hefore.

More people are buying FM receivers, more
FM broadeasters are going on the air to reach
this audience, and advertisers are beginning to
sponsor commercial FM programs.

It is a significant fact, in our judgment, that
this increased interest has coincided with the
introduction of the first low-priced FM-AM
receiving sels last June. Because some low-
priced receivers are on the market and others
probably will be introduced, it is now possible
for large numbers of people to enjoy this im-
proved kind of radio reception, along with
standard broadcasts, for the first time.

Thousands of people therefore have a direct,
instead of an academic interest, in FM and FM
programs, because they ~an now enjoy them
in their own homes.

Philco’s decision to pioneer in making and
selling low-priced FM-AM receivers is sound
from an economic point of view, and it is
sound from the point of view of the best in-
terests of the radio art. The history of Ameri-
can business contains countless nstances of
how a new product has been brought into gen-
eral use by making it available at low cost.
The development of AM radio is a case in
point. It was less than a dozen years ago thal
some of the leading engineers in the industry
were firmly of the opinion that a satisfactory
superheterodyne receiver could not be made
to sell for less than $150. If they had not been
prevailed upon to change their minds, the pub-
lic generally would never have enjoyed the
advantages of this radio circuit. Similarly, if
the automobile industry had contented itself
with manufacturing $3.000 automobiles, use ol
the motor car would have been limited to a
small number of well-to-do famlies; there
never would have been anything like the 80,000, -
000 registered motor vehicles we have in serv-
ice today.

Tests have clearly demonstrated that FM
reception has definite advantages within its
range as compared with standard broadeasting.

7

The most pronounced of these is in the rela-
tive freedom from static and interfering noises.
A musical program is thercfore more enjoy-
able if it is heard on FM. It seems not only
unwise bul unfair to limit this improved re-
ception of musical programs to those who are
able to pay several hundred dollars for
receiver. Many of the most talented music

a

lovers are not, and probably never will be, in
a position to enjoy FM at such a price.

From the point of view of the broadcasters,
the growth of the automobile industry holds
another interesting parallel for FM. When the
first motor cars appeared, there were only
rough, bumpy roads for them to travel over.
Only after hundreds of thousands of automo-
biles came into use did the cities, counties, and
states begin the construetion of our modern
svstem of roads and highways, with the result
that the area in which the motor car may be
used is today practically co-extensive with our
geographical boundaries.

The same process—broadening the area of
service is already under way in FM. As
thousands of families equip themselves to
receive FM broadeasts, there will be a greater
incentive to initiate FM programs, transmit-
ting power of present FM stalions will be in-
creased, new stations will go on the air, and
withal a far greater variety and diversity of
program material will hecome available. This
series of developments, in turn, promises to
cause more people to purchase receivers,
thereby further increasing the listening audience.

Philco is extremely optimistic about FM
and the improved service it renders. When
television standards were under discussion,
Philco strongly urged and voted in favor of the
use of FM on the sound channel — a recom-
mendation which has since been adopted. It
continues to be our view, however, that FM
will become an important factor in radio only
when large numbers of people own FM re-
this
General recognition of the economic fuctors in-

ceiving  sets—and meuns low priees.

volved will do more to accelerate popular ap-
preciation of FM than any other development.



SELECTIVE RADIO CALLING

Selective Signalling Systems Using FM Are Important Field for New
Developments and Applications of Radio Communications

NLE of the most important ficlds of applica-
tion lor radio signalling, and so far the least
developed. is the remote control of mechanical
devices. An endless variety of operations can
be performed by such equipment, but radio
waves can be entrusted with such responsibili-
ties only to the cextent that freedom from
static interference is assured.

For that reason, there has been only a lim-
ited use of radio-mechanical syvstems under
AM control. Now, however, with the FM sys-
tem of transmission available, remote radio
control becomes entirelv practical.

The RCA sclective calling equipment is a
most interesting example of a radio-mechanical
system, for it is sutted to many commercial ap-
plications, to cmergency signalling systems,
and to calling and warning systems for the de-
fense of our larger cities.

Through the courtesy of the RCA Manufac-
turing Company, Inc., details of their sclective
calling equipment are presented here. This
apparatus, it should be
noted, is applicable to
either AM or FM

FIG. 1. TRANSMITTER CODING EQUIPMENT

mitter coding equipment consists of a group of
four associated component units, Fig. 1, de
signed Tor mounting on a standard relay or
cabinet rack lor compactness and easy inter-
connection. The prineiple functions and con-
struction of these units are:

1. CovinGg Distrisuror Uxir: This unit,
Fig. 2. automatically sends and repeats the
calls as set up on the control unit buttons. It
also serves to limit the number of calls trans-
milted as described subsequently.

The unit consists of two code distributors,
Nos. 1 and 2. and a switching unit. The code
distributors send two separate calls, cach dis-
tributor sending one call. An associated timer
15 sel to repeat these calls Irom one to six
times hefore automatically shutting down.

Each code distributor is equipped with a low-
speed synchronous motor A1 which drives a
commutator type rotary switch S2. This switch
momentarily connects a ground potential in
sequence to segments 22, 23, 24, 1, 2, ele., up
to and including 17,
while rotating m a
counter-clockwise di-

transmission, since the
output of the trans-
mitter coding circuits
is connected in place
of a microphone, and
the decoding circuits
are operated by the
audio output of any
receiver,

Transmitter Coding Equip-
ment » This coding ap-
paratus  produces a
code signal for recep-
tion by the mobile de-
coding receiver, the
coded output varyving
from 0 to 10 milli-
watts. It is designed to
conneet nto a  600-
ohm transmission line
between a microphone
amplifier and its asso-
ciated transmitter. Nei-
ther the amplifier nor
the transmitter is fur-
mished with this equip-
ment.

The station trans-

rection. The ground
cirenit is opened when
the switch rotates in a
clockwise direction. A
micro-switch S1 is pro-
vided with a serew ad-
justment which per-
mits variation of the
START position of the
contact arm on the
rotarv switch S2. A
motor-start relay El
is provided for stop-
ping the rotation of
motor Al when the
contact arm of switch
S2 reaches the START
position. A motor-re-
versing relay E2 s
provided for reversing
the direction of rota-
tion of the motor.
The switching umit
coisrdinates the opera-
tion of the two code
distributors. It con-
tains a relay E3 which
alternately starts and
stops the operation of

o
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FIG. 2. THE CODING DISTRIBUTOR UNIT IS ACTUATED BY THE PUSH BUTTONS SHOWN IN FIG. 1,
AT THE TOP OF THE RELAY RACK

the two code distributors. The wunit also in-
chides a timer which determines the number of
calls that are transmitted. The timer, which is
driven by motor A2, is arranged to open the
circuit of the motor-start relay K1 of code dis-
tribntor No. 1. This circuit is held open for the
duration of its present time eyele. A knob pro-
vided on the timer is used for pre-setting this
time eycle to govern the number of calls to be
transmitted. Turning the knob clockwise in-
creases the number of ealls while turning 1t
counter-clockwise decreases the number of
calls,

2. ToxE GExEraror Unir: This unit, Fig.
t, supplies a tone signal to the transmitter
input line. It is controlled by the code dis-
tributors 1 and the control unit 3.

The unit consists of a stable oscillator and
amplifier nsing a 6F8-G tube V1. a volume
control R1 with an output transformer T1, and
a line-matching transformer T2. It also n-
clndes a filter Z1 for removing the harmonic
content rom the oscillator-amplifier ontput.
This filter also removes fromn the voice channel
a narrow band of Irequencies centered at 1,000
cvcles.

8. Conrtror Unrr: This unit serves as the
control point for the coding equipment. The
call numbers of the field units desired are set
up on this unit.

The unit consists ol two rows of lock-in type
switches operated by push-buttons which are
numbered from 1 1o 8 inclusive. This arrange-

ment permits selting up the equipment for
Iwo calls, one on cach row of switches, these
calls being alternately transmitted by the code
distributors deseribed above. A reset button is
provided on each row of switches. The unit also
provides a push-button type switch 89 which
operates the clutch on the timer, thus starting
operation of the code distributors.

4. REcuratep Power Unir: This unit, Fig.
3, operates from a 110-v. AC power supply and
furnishes 150 volts DC to both code distribu-
tors, to the switching unit. and to the tone
generator. It also furnishes 6.3 v. AC for the
heater of the 6F8-G tube V1 ol the tone gener-
ator unit. The 90-v. tap on the power unit is
not used with this equipment.

The complete circuit arrangenent of the
power unit is schematically shown in Fig. 8.

Before attempling to analyze the operation
of the regulating circuits as a whole, it is
necessary that the action of the 874 voltage
regulator tube, V2, be understood thoroughly.
The 874 tube is a two-clement tube of the
gascous type which operates as a voltage regu-
lator due to the fact that its internal resistance
varies inversely with the applied voltage. This
is an automatic function with the result that
the tube drop is maintained approximately
constant regardless of variations in line voltage
or load current. In operation, the tube drop is
90 volts, although a breakdown potential of 125
volts is required for slarting.

Operation of the power unit without the 874

wWwWwW.americanradiohistorv.com
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1941
regulator tube in place is prevented by means
of an clectrical interlock at the tube socket.
This is a protective feature, to avoid dangerous
overloads which would otherwise occur through
the removal of the load of the regulator tube.
The rectifier and filter circuit of this power
unit operates in the usual manner, with full-
wave rectifier tube V1 and a tapped choke L1.
Referring to Fig. 3, the voltage-regulating
feature consists of an arrangement of four
tubes V2, V3, V4, V3 which function as inter-
dependent stages of the system. The general
purpose of each of these tubes is as follows:
The first 874, V2, is a voltage-regulator tube
maintaining a fairly constant voltage across

* SELECTIVE RADIO CALLING
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constant voltage across resistors R5 and R,
which voltage is normally higher than that
from the potentiometer arm to ground, reduc-
tion of this voltage will cause an increased
negative voltage to be applied between the
cathode and grid of tube V4.

Increasing the negative potential on the grid
of tube V4 reduces its plate current and con-
sequently the voltage drop across resistor R3.
This causes the grid of tube V3 to become less
negative and its resistance less. This reduces
the voltage drop across tube V8 and results in
an increased voltage at the output, thereby
compensaling for the reduction caused by
high load current or low line voltage.

FI1G. 4. TONE GENERATOR UNIT SUPPLIES AUDIO FREQUENCY MODULATION

resistors R3 and R6. This voltage is known
as the reference voltage and a portion of 1t
comprises the grid voltage of the RCA-37
tube V4.

The 57, V4, is a control tube for changing
the grid voltage of the 243 tube, V3, in ac-
cordance with voltage variations.

The 2A3, V3, is a voltage-regulating tube
which functions as a series resistor in the out-
put line. The resistance presented by this tube
is governed by the value of the applied grid
voltage.

The second 874, V3, is a voltage-regulator
tube that is used only when the 90-volt tap
is employed.

The functioning of the circuit may best be
explained by considering its action when a
variation in line voltage or load oceurs. This
is illustrated by the following example:

Assume that the voltage at a particular in-
stant is reduced across the —B and +B taps
shown in Fig. 8, either because of high load
current or low AC line voltage. This would
cause a reduced voltage from ground to the
arm of the voltage-adjusting potentiometer
R8, the arm being connected to the grid of
tube V4. Inasmuch as tube V2 maintains a

As this action oceurs very rapidly, the effect
is a constant voltage output at all times. While
only a portion of the DC output is applied to
the grid of tube V4, the full ripple voltage is
applied through capacitor C3. The regulating
action of the circuit also funetions on this rip-
ple voltage to cause a further hum reduction
bevond that of the filter circuits in the power
unit shown in Fig. 8, This results in a DC out-
put almost entirely free from ripple voltage.

Circurt OreraTION: Referring to