FM Radio-Phonographs

Frequency Modulation, now out of #the experimental stage, is

the biggest thing in radio this year. CU reports on the rela-

tive all-round value of 6 FM radio-phonograph combinations

AJor Edwin H. Armstrong, whose
M name has become almost synony-
mous with FM or Frequency Modula-
tion, did not invent it. What he did do
was just as important,.

As the foremost student of the FM
system, he extracted it from the byways
of radio theory and perfected it to a
point where it was commercially sound.

As the champion of its virtues, he
went to the mat with the Radio Corp. of
America, which tried to keep FM buried.

He has won the fight with RCA, and
with numerous other opponents and
skeptics as well. As far back as 1935
he was demonstrating FM experimentally
to meetings of radio engineers. He built
his own personal FM transmitter across
the Hudson from New York City at an
outlay of $50,000. In between times he
fought it out in Washington for legal-
ization of FM broadcasting.

_As a result of Major Armstrong’s ef-
forts, the radio industry is right now
passing a new milestone in its history.
"Last year only a few manufacturers had
introduced FM sets. Now the stores are
full of them, genuine and imitation,
good and bad.

Philco has its own version, not based
on Major Armstrong’s basic patents and
not as efficient as if it were (see August

What Is FM?

E VEN when there is a pause in the pro-

gram of a broadcasting station, the
statien's radio signal is still reaching your
set (you can see that the tuning eye re-
mains closed). In this condition the radio
signal (known as the carrier) is technically
described as being unmodulated. The
moment the announcer starts speaking, the
carrier is said fo be modulated. Modula-
tion thus means that the radio signal is
being affected in some way so as fo con-
vey sounds fo the receiver,’

The regular broadcast signals are modu-
lated in strength—that is, the carrier is
made stronger or weaker than normal in
the sounds that the microphone picks up.
This is known as amplitude modulation.
You could also call it AM for short.

FM stations are modulafed in frequency,
or number of waves per second—that is,
the carrier frequency is made higher or
lower than normal (say, 42.8 megacycles
per second), while strength remains con-

stant. Thus, Frequency Modulation or FM.

Reports for analysis of Philco’s FM).
Several manufacturers use the Armstrong
system but have let basic deficiencies
creep in (Freed-Eisemann and Espey).
RCA-Victor, presumably still offended,
offers no FM set. But some 15 manufac-
turers have jumped on the bandwagon
with announcements of FM radio-phono-
graph combinations for 1942. Not all have
actually come through with the models
as yet. And even those models currently
in production are hard to get. For the
factories are way behind on orders.
Whether your own interest in FM can
be more than academic depends pri-
‘marily on where you live. As shown on
the accompanying map, most of New
England is covered by FM transmitters
and so are many of the major metro-
politan areas throughout the country.
FM’s coverage, in fact, is really more
impressive than it looks. It leaves out
most of the nation’s area but it takes
in mest of the nation’s population. And
it is probably safe to say that within
the next two years FM will be available
to virtually everybody—unless construc-
tion and installation of FM equipment
are held up by the defense program.

ARE FM SETS GOOD BUYS?

Assuming that FM broadcasting sta-
tions exist in your area, and that you
want a new radio, the big question is:
are the FM sets now being offered good
buys?

On the whole, the answer would prob-
ably have to be no. On the basis of tests
just completed by CU technicians, it ap-
pears that the FM buyer has 4o pay a
premium for what he gets. CU would
still recommend waiting a year or so, as
it did last year.

On the other hand, there are many
more sets to choose from now than there
were a year ago, less chance that what

* Although orders for CU test samples
were entered at various stores as early
as August, by October only the six models
rated in this issue had been delivered;
CU hopes to be able to report on 9 more
in January: twe Ansleys, another Macy’s
(Espey), Crosley, GE, Magnavox, Philco,
Scott, Stromberg-Carison. The following ra-
dio-phonograph combinations with FM have
been announced but the models to date have
not been made available: Admiral, Farns-
Worth, Recordio (Wilcox-Gay).
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FREQUENCY MODULATION STATIONS IN THE UNITED STATES

Commercial FM stations already in operation are represented by solid circles;

stations now being constructed, by shaded circles. "The size of ‘the circle corresponds

t0 the total area satisfactorily covered by the station. However, in some directions

the actual coverage will be greater than indicated and in ‘other directions, less,
depending on the terrain

you buy will soon be made obsolete by
new developments. If you feel that you
must have FM right away, and if you
follow the ratings below, you can buy with
some confidence. ‘

Among the “Best Buys” discovered in
the tests, the Zenith 1211689 was out-
standing; over - all quality
phonograph performance was high, and

the list price was comparatively reason- .
able. If a discount is available on the -

Zenith, it becomes a really excellent buy.
The best all-round product, regardless
of price, was the $370 Philharmonic
Futura K-1, whose performance on broad-
cast was outstanding. It also used one
of the most satisfactory of the record
changers tested and was best as to tone
quality. :

If you are willing to wait, an economi-
cal investment at the present time would
be an FM adapter for use with  your
present radio. In homes more than 25
miles from a city, reception of regular
broadcast stations is often spoiled by
static. If there is an M station not more

than 50 miles away (or even more if there’

are no mountains in between), you will
get staticless reception even in Summer.
And an FM adapter will almost surely
improve the tone of your radio.

While CU quotes manufacturers’ list
or net prices, actually all but Lafayette,
Macy’s and Philharmonic radios are
available at a cut price on the retail
market. In October in New York City
it was still possible to get 25% to 40%
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including -

off at radio stores depending on the par-
ticular brand involved. Such a discount
was also offered by the so-called dis-
count houses. However, make sure—es-
pecially when purchasing from a dis-
count house—to get free service in your
home -during the 30-‘day ‘manufacturers’
guarantee period.

f

ALL-ROUND BEST

It’s a good idea te do this at any time,
but it’s a “must” under present condi-
tions. For CU’s tests disclosed that many
manufacturers are shipping their radios
in inoperative condition, apparently in
their rush to meet back orders.

In this respect, radio is back to the
days of the early twenties, when no one
could expect to hear a new radio play
after it had been removed from the pack-
ing box and plugged in. Delivery of a
radio in bad order nowadays, however,
does not reflect inferior materials or bad
construction nearly so much as just plain
lack of inspection. Material substitutions
have not noticeably affected quality.

WHAT TO LOOK FOR

There are several things you can check
on (and if everything is not in good order
make sure that you return the set or have

< it fixed). In an expensive FM combina-

tion, no hum should be audible. If you
put your ear right next to the loud-
speaker with volume control off, you will
probably hear just a little hum; but if
you can hear that hum in a quiet room
while sitting as near to the radio as you
ever will, the radio should be rejected.

Test your radio on FM by tuning it
“on the nose”—preferably to a weak
TM station—according to the tuning in-
dicator. If you can get a clearer tome
by tuning away from that spot a little
(or a lot), the dealer’s serviceman will
have to adjust the radio.

Make sure you study the directions
carefully, and take plenty of time in
getting acquainted with your set. If you
unpack it yourself, make sure to remove

« « . of the FM combinations tested was this $370 Philharmonic Futura K-1
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. or completely loosen all bolts holding
down the chassis and the phonograph
turntable. (The bolts are there only for
protection during shipping.)

If you want to be careful, you will
“ground” the radio-—that is, connect a
wire from the nearest steam or water
pipé to the ground post. That will make
it impossible for someone to receive a
shock accidentally from the record player
or other exposed part of the set.

The FM receiver will probably need a
special aerial. The usual one, while of
some use, may not be satisfactory. If

you live near an FM transmitter, how- -

ever, you do not necessarily have to in-
“stall an outside FM aerial. In any case,
before going to the expense and bother
of doing that, try to use your present
aerial or attach two pieces of wire 5%
to 6 feet long, one to each FM antenna
post. . (The 5V%-ft. length would faver
stations near the bottom end of the dial
and the 6-ft. length would favor the top
of the dial.)

Lay out the pieces flat on thé floor,
one to the right. one to the left. Then
tune to an FM station and see what
results you get. k

If the results are completely satisfac-
tory and you can leave the two wires
spread out, “your problem is solved. If
you can’t or don’t want to leave the wires
this way, you can try to rearrange them,

possibly by tacking them against the back”
But make sure that they

of the radio.
stay at léast one foof apart, especially
at the far ends.

If the results now are not completely"

satisfactory, an outside FM antenna is
indicated. Instructions for 1nsta111ng one

are given in the accompanying ‘picture. °

-TUNING IN

In tuning FM receivers, it is even more
important than on the regular broadcast

band to tune in “on the nose” to get the’

best possible quality and noise suppres-
sion. To help accomplish this, some kind
of visual tuning indicator is desirable.

The usual thing is a tuning eye.
the Zenith improves on this with a tuning
meter. On all stations it stops at the
same point (the center) and no tuning
back and forth to catch the best spot is
required, as with a tuning eye.

Two of the FM radios tested had a
feature known as “squelch,” a special
built-in circuit which deafens the radio
to the static encountered in tuning from
station to station. The device works ex-
cept when you happen to tune to a short
wave therapy machine or the like; the
result then is a terrible noise.

The ratings accompanying this report
are based on both tests and spec1ﬁcapons
of the radios. CU tests were performed
in a special soundproof booth, using what
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AN FM AERIAL

.‘pro_perl); placed, improves reception .
" Universal (ac-dc) radios usually sacri-

) fice vo]ume and tone;
“a-c radio on d- -C, electrlcity inverters must
‘be purchased.

't,remen'dously.,l;ook for the highest spot
on top of or near your building where

you can erect the longesi piece of two by
four lumber available. Nail to the top of
this piece a two by two wooden crossbar .

11 to 12 ft. long. Split open the last 5%
to 6 ft. of a weatherproof twisted-pair

"cable long enough to reach from the
be careful '

crossbar down -to your radio;
not to cut the rubber insulation around
each wire.

on your radio. The cable can be han-

dled and fastened in any way short of
‘Make sure

that the crossbar does not point in the

‘direction of an important FM broadcast

station, since the aerial is least sensitive
in that direction

amounted to a small, controlled broad-
cast station to which the radio was tuned.
The “station” was adjustable as to wave
length and strength, and the “program”
consisted of a single tonme whose pitch
and loudness could be varied.

In the testing, the transmitted tone is
picked up by the radio and comes out
of the loudspeaker. Its strength is meas-
ured by means of a microphone and a
meter calibrated in loudness wunits; its
pureness—or lack of distortion—is list-
ened to and observed visually on a
cathode-ray oscilloscope.

Changing the tone of the transmitter

‘to pick up the station.

‘radio.

Attach ‘the split end of the a
cable T-wise to the crossbar, and attach .
the other end to the FM antenna posts

from very low pitches to very high, the
technician can note the ability of the
radio and its loudspeaker to produce the
whole range of tones. The radio which
reaches both to the very high piiches
and the extremely low ones has the bet-
ter tone, other things being equal. - Simi-
larly, the radie which can produce a
louder pure tone is said to have a greater
undistorted volume.

Decreasing the strength of the trans-
mitted wave, a point is eventually reached
at which the radio is not sensitive enough
That point— .
read off on the dials of the transmitter—
is a measure of the sensitivity of the
Similarly, other important char-
acteristics of each radio-phonograph com--
bination were measured and scored. ’

For the tone test of the phonograph
portion, -a ‘standard test record (Victor
84522) was played. This record con-
sists of a single tone whose pitch changes
gradually .from 10,000 cycles at the be-

. ‘ginning to 30 cycles at the end. The
" relative loudness and clarity of the dif-
- ferent” pitches and the loudness of the
“needle hiss and motor hum were meas-

ured to determine the merit of the phono-

" graph.

All “sets tested were for a-c only.

in order to use an

" The ratings below are in the order of
estimated over-all value. Nearly every

“radio excelled “others in some - respect.
Unless you- are especially .interested in

a particular feature as described in the
ratings, the order ‘of listing should serve
as a good buying guide. -

(A full report onrecord changers, with

‘ ratings of leading types and makes, will

appear in an early issue of the Reports )

Best Buy

The fo.l,lowing radio offered the best value
for the money. For full details see listing
under “Acceptable” below:

" Zenith 12H689. $250, list.

" Also see rating of Pilot below.

Acceptable

(In order of over-all quality without regard
to price)

Philharmonic Futura K-1 (Philharmonic -
Radio Co., NYC). $377.50. (Sold by fran-
chised dealers and by mail.) Matched
walnut Cromwell cabinet. No shelf space
for records. Cabinet workmanship and de-
sign excellent. Webster-Rauland De Luxe
mixer-changer and tuning dials in top
under ld. Tone excellent. Bass and
treble controls excellent. Extremely high
tones excellent. Used the General Elec-
tric JFM-90 tuner chassis, which is
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