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Prepare Now
'/ For Big Business This Fall

T LAST! A recent survey made by the U. S, Department of
Commerce gives undeniable proof that business is definitely
on the up-grade, with substantial sales gains, increased salaries,

more employment and higher prices. This means that more will
be spent on pleasure this fall—people will buy new radios and
new tubes—they will get much needed repairs on their old sets.
Even now, a large manufacturer reports that he is swamped with
orders for radio parts. What share of the millions of dollars that
will be spent on radio servicing do you want, Mr. Radio Man?

Join the thousands of trained men engaged in radio servicing. Get a slice
of the large profits that will be made this fall. For the established serviceman
—for the amateur and experimenter seeking a profitable venture—Radio News
publishes the book “How To Make Money In Radio Servicing.” It points
the way for big profits.

There are chapters on: Equipment: The Service Shop—The Service Car;

with Commercial Contacts: Drumming Up Business—Dealer Contracts; Publicity

5 Issues Radio News at $1 and Advertising: Sample Advertisements; Circularization: Letters—Canvass-

ing—Follow-Ups; Service Procedure: Service Calls—Shop Repairs; The

e - Service Salesman: Tube Sales—Accessories—S-W Converters; Off-Season Busi-

| RADIO NEWS, 8a. | ness: Modernizing Old Receivers—Automobile and Camp Radios; Service

| 222 W. 39t St., N.Y.C. | Sidelines: P. A. Systems—Aids to Hearing; The Business End Of Servicing:
| Enclosed find $1. Send me the next | Charges—TradeIn Values; How To Buy and Keeping Up-To-Date.

I 5 issues of Radio News and a free |

ke M i q d 3.
|EZS{Oosfe"'li_clionv;-“to|f'v:§ne3wolc,mcehyec”l:| Every serviceman needs “How To Make Money In Radio Servicing” by
I . | Zeh Bouck. Act now—subscribe for Radio News and get a free copy of this

---------------------------- I 130 page book. Then, read Radio News for latest service data and information.
I Name |
I Addresssea - oo imaa i |
1 City oo State . - oo e i - " .
i (Canada & Foreign, $1.50.) | [ ) ( st
P ot s s o o St e et e e J . ad .
S
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]. 5 5 8 47 More Foreign Programs

— from 320 Stations in 46 foreign
lands — were received by more
than 200 other Scott Owners to
give this POSITIVE PROOF
of SCOTT distance-getting ability

Such performance records speak more eloquently of this receiver’s merit
than bales of laboratory curves and scientific reports so highly technical as to
be v.aderstood only by trained radio engineers. Not that we haven’t plenty
such scientific engineering proof o offer—the curves of ScoTT Receiver per-
formance, made by recognized independent testing laboratories, have never
been bettered. But unless you’re a baker you aren’t interested in the kind of
plums used in the pudding . . . the proof is in the eating. Likewise, unless
you are a radio engineer the technical data regarding a receiver doesn’t inter-
est you . . . the proof is in actual performance in the hands of actual owners!
That a receiver able to deliver such miraculous distance-getting on the short
waves is also a star performer on the broadcast band, with sensitivity, selec-
tivity, and tone quality of richness and fidelity unequalled, is simply an added
reason for your wanting a ScorT ALL-WavE Deluxe. Soon there will be
under way a great International DX Contest sponsored by the world’s lead-
ing radio publications, that will bring world-fame to its winner. We confi-
dently hope to see this contest, t0o, won by a ScoTT owner. But why should
you wait for that further evidence? Rather, get a ScorT yourself and go
into the contest with the best chance of winning!

Best”—and most of them do!
FACTS and PROOFS? Better get the real “low-down!”
long the manufacturer has been continuously in business . .

which his receiver is built . .

most searching investigation .

get the data on the ScotT ALL-Wave Deluxe first, for it is truly the standard by
which all fine radios must be Jjudged.

A WAVE Deluxe,

WwWwWwW-americanradiohistorv com

F. L. STITZINGER

This Erie, Penna., SCOTT
owner, between January
Ist and July 1st, 1932,
logged and received veri-
fications of 1588 programs
from 41 stations in 22 for-
eign countries. Mr. Stitz-
inger’s remarkable DX-ing
fecat included the recep-
tion of 387 programs from
Pontoise, Paris, France;
131 programs from Barran-
quilla, Colombia; 101 from
DJA, Berlin, Germany;
and others from stations
scattered all over the world
map, including such re-
mote and seldom heard
places as Bandoeng, Java;
Leopoldville, Belgian Con-
go; and a host of other
interesting and thrilling
air treats unknown to own-
ers of less capable radio
receivers,

A. G. LUOMA

From his Chicago, Tll.,
home this enthusiastic
SCOTT dial-twirler
reached out to listen to
1261 verified programs from
75 stations in 26 foreign
lands. Paris, France, was
his favorite station, too,
being tuned in 277 times.
Followed in frequent re-
ception Saigon, Indo-
China; Bogota, Colombia;
Chelmsford, England;
EQA, Madrid, Spain; and
a roll-call of stations all
the way from Sydney, Aus-
tralia and Gencva, Switz-
erland to Kootwijk, Neth-
erlands and Merida, Yuca-
tan. He Degan DX-ing
because of actual enjoy-
ment of programs re-
ceived instead of for the
thrill of long-distance re-
ception alone.
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Toreign Programs

V ceived by tﬁesg} Scott Owners

in a Six-month Period

W. C. GANGLOFF

In six months of distance-
grabbing on his SCOTT
this resident of Cincin-
nati, Ohio, succeeded in
logging and getting veri-
fications from 42 stations,
Iocated in 22 foreign coun-
tries, of 592 programs. His
favorite statien overseas
was Barranquilla, Colom-
bia, which came in 112
times. Paris, I'rance, was
a close second, with 102
verified programs received.
Then, stringing along to
build up his impressive
total eamo such little-
heard stations as Khaba-
rovsk, U. S. 8. R. and
many another ear-thriller
from thousands of miles
away. Mr. Gangloff insists
that his performance could
easily be duplicated by
any Scott owner.

. - - and these men are “Just A verage”
Radio Fans — Not Professionals!

Their mighty feats of DX-ing, and those of the more than 200 other

ScoTT owners mentioned, were
ception conditions—probably n

tend with. The reason
the true ABILITY of

skill at tuning that may be le

accomplished under ordinary home re-
o better than those you have to con-

for their remarkable performance was primarily
their receivers, plus patience and easily acquired

can do as well, and have as great thrills!

HowWill YOU Decide On An All\Wave Receiver?

Every manufacturer of all-wave receivers can claim his product to be the “World’s

But are you convinced? Or do you sensibly demand
For instance, find out how
- ask to be referred to
owners of several years’ standing . . . learn how fully equipped is the laboratory in
- insist upon a check-list of features for comparison with
other receivers. We are willing to have you submit our every advertised claim to the
- . in fact, we URGE you to do so0, and suggest that you

check list form

arned by anyone. You, and a ScorT,

SEND THIS COUPON!

It will bring you complete information about the ScorT
ArLL-Wave Deluxe, including technical data, performance

PROOFS, particulars as to how the Scorr is built, and a

to use in weighing the merits of any all-wave

receiver. Mail it TODAY!

._.__.___...__.______._1

» E. H. Scorr Rapro LaBoraTorrzs, Inc.
4450 Ravenswood Ave., Dept.N-83, Chicago, Til.

Send me at once, entirely without obligation of
any kind, complete information about the Scorr
ALL-WAvE Deluxe, and helpful pointers to use in
determining the value of any all-wave receiver.

\

)

(A
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The Editor—to You

HO are the set builders of today?

This is a question asked of mem-
bers of our Editorial staff. It is often
accompanied by the question: Is there
anyone who builds a set today? These
questions might possibly be best an-
swered by an examination of the Tech-
nical Inquiries that come in to the
Technical Information Service of Rapio
NEWS every month. By far the great-
est bulk of them deal with queries re-
garding the construction and operation
of receivers described in the magazine
from month to month. An examination
of these inquiry letters shows that there
are many who repeatedly write in to
this service regarding a newly con-
structed recciver. Upon examina-
tion, we find that the ages of readers
utilizing this service lie between 16
and 40. We would divide set build-
ers into three general classes; first,
those who build sets for the pleasure
~they get out of it, both in the actual
building of the set and in its use.
This group, evidently, contains per-
sons all along the age scale. The
second group comprises persons who
build radio receivers primarily for
the education and understanding of
radio principles that they get out of
it.  The age of this group tends to
be largely located toward the lower
limits of the age scalc, although there
are a considerable number in this
group ranging from 25 to 33 years of
age. The third group comprises set
builders who build receivers for re-
sale and profit. The ages of this
group are well distributed within 25
years of age and the upper limit. In
this latter group there are found a
large number of servicemen.

£ ok %

THE type of persons in Group One
range all the way from boys building
their first set to men in every profes-
sion. They include big business men,
members of the medical profession, ar-
tists, engineers, bankers, brokers, poli-
ticians, clerks, salesmen and a great
number of policemen and firemen. In
the second group there are large num-
bers of grammar-school and high-school
students as well as students in the phy-
sics and engineering departments of col-
leges, evidently with a trend to things
mechanical and electrical, who build re-
ccivers to become acquainted with the
phenomena of radio at first hand. We
find there are also quite a number of
older people, who have gotten into the
ridio industry through some business
channel, knowing little of radio prin-
ciples, who have taken to set-building
to gain what they consider to be neces-
sary knowledge at first hand.

In the third group we find an increas-
ing number of set constructors who are
handy with tools and who rely upon
their proficiency in bolstering up their
fallen incomes. They build receivers for
their friends and acquaintances and in
this way gain a name in the locality as
a radio expert. It is from this latter

group that the bulk of radio servicemen
are developed. Those who show a natu-
ral aptitude and an understanding of
radio principles and at the same time
are equipped with some business ability,
usually find they can make more money
and have a higher standing in their
neighborhood by going over solely to
this line of work. Then, of course,
there are the well-estabiished service-
men who specialize in custom-built radio
receivers for their best customers. Ser-
vicemen of this class combine engineer-
ing and business ability to a high degree.
They know what should go into a re-
ceiver and they have developed their

own pet design, specializing on high
quality of reproduction, and they know
how to sell!

It is interesting to note here that the
greatest percentage of those now in the
radio industry, even some of the great
executives, have been drawn to radio
through the lure of set-building in
youth, or in operation of radio receiv-
ers, transmitters, etc., from either 2
commercial or amateur standpoint. The
radio industry, therefore, is one that has
grown up with the radio amateur and
most of the people in the industry are
still experimenters and amateurs at
heart.

THE industry, therefore, and the pub-
lications of this industry, will do well
not to forget the experimental set-
builder and amateur, if they have the
best interést of the industry in mind.

I this issue of Rap10o NEWS we are
centering our attention on set-building,

with a number of articles on construc.
tion data that should give all kinds of

www-americanradiohistornn-com

set-builders, experimenters and ama-
teurs a chance to indulge in this activity
whether it be for education, profit or
pleasure.

WaAT are the ultra-short waves good
for? Among the newest experiments
being made in the development of trans-
missions by ultra-short waves, we find
the engineering officials of the Colum-
bia Broadcasting System now using five-
meter transmitters and receivers for
interoffice communication. The photo-
graphs reproduced on this page show,
above, E. K. Cohan, technical director

of the system, speaking into a port-
able one-watt transmitter on his
desk, while below, the chief division
engineer, Henry Grossman, listens in
on a receiver in a studio on another
floor. The portability and low power
requirements of these outfits, it is
believed, may eventually bring about
their general use in the field of re-
mote control for regular broadcast-
ing. These transmitters and receiv-
ers at present are opcrated strictly
portable, with their own power sup-
plies and carrying their own antenna
as a part of the unit. This can be
seen as short rods protruding from
the top of the cabinets. At present
the 5-meter waves are found ex-
tremely useful in directing studia
adjustments when no telephone wire
is available,

L

Couinc over the Editor’s desk are
a number of helpful comments from
readers:

“I WISH to comment on the new
department in Rap10 NEws entitled
‘Receiver Performance.” I believe this to
be a highly commendable and much
desired addition to Rap1o News. From
1929 to 1931 I was an engineer in the
receiving laboratory of RCA Communi-
cations.”—Porter H. Buckminster, Sedg-
wick, Me.

* ok %k

“It 1s only through the pages of
Rap1o NEws that I have gleaned the
knowledge of American radio receivers
and servicing.”—S. Lessick, Pretoria,
South Africa.

“THE Free Booklet service is a splen-
did idea and brings readers attention to
new technical matter being released by
the various manufacturers. - VYour
service was practically over night as
compared to eight weeks for a similar
service by another radio magazine.”—
John A. Hollister, Jr., Jacksonville, Fla.
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5,\1 A Factor in Creating Atmospheric Disturbances %
»

& Flashes of lightning have long been supposed to be the origin of those crashes and roars heard ke
& in radio receivers that interfere so greatly with radio reception, especially when listening to ke
5 signals from o distance. Now we begin to understand why static has never been conquered. K
B It is because it has never been thoroughly understood in either origin or nature. A large K
£l amount of it, it is now suggested, depends on discharges of electron clouds into the K
£ Heaviside layer. K
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RADIO

and STATIC

Is there any device now developed or on the market that will eliminate

natural static disturbances from radio reception?

In this interesting

discussion the author takes you back over thirty years of development

of so-called static eliminators.

Some were worked out in theory by

well-known authorities, but, unfortunately, none proved of great prac-
ticability. The author also points out that, in spite of many failures,
devices for this purpose continue to be the goal of many experimenters

HEN Rapio News some ten

years ago published an edito-

rial in which an executive of a

large radio corporation was reported to have
said that his company would cladly pay $500,000 for a
bona fide static eliminator, it merely added more fuel to
a fire that already had been blazing for many years* For
the most fascinating problem in 1ad10 and the goal for all
radio engineers, before the advent of the short ‘waves, was
to overcome static, and the number of anti-static devices
that have been patented would reach from here to the
moon and back again. Practically none of these patented
inventions ever withstood the demands of commercial
practice, however, and, except on the shorter waves, static
is still just as much of a problem as it ever was. The
records of research work carried on by radio corporations
and government laboratories would fill a library, and the
more than 50,000 oscillograph pictures of static surges
that have been tabulated and filed by the Radio Research
Board of London is only a part of
the work of studying static, on
both the long and short waves,
that is being carried on in all
parts of the world® By static,
we mean the crashes and roars of

By J. C.

Figure 1.

Williams

FESSENDEN’S
INTERFERENCE PREVENTOR
This basic circuit patented in

1903 has serwved as a pattern for hundreds
of similar static eliminators

clicks ‘and rumbles emanating from the
hea\'/'ens were given the name of “X’s” or
atmospherlcs)” and it was recognized
that they were going to be a serious obstacle in the devel-
opment of wireless telegraphy. Numerous circuits and
devices to eliminate these atmospherics began to make
their appearance, and they have continued in a steady
stream down to the present day.

One of the earliest of the anti-static schemes was that
patented by John S. Stone in 1901, in which two receiving
aerials spaced a half—wavelencth apart were employed
with a transmitting aerial located midway between.® It
was primarily intended to carry on reception through the
interference of the transmitter by neutralizing, or balanc-
ing out, the two equal transmitted impulses picked up by
the receiving aerials, but in one of ‘the forty-three claims
it was set forth that the system could also be applied to
eliminate “ether disturbances.”

This idea of balancing out two equal impulses of static
was a fascinating means of attack,
and was eagerly seized upon by
the inventors of the day. De
Forest in 1902, Féssenden in the
years between 1903 and 1907,
Pickard in 1907, and Marconi in

atmospheric electricity, and not
man-made static, or “induction,”
as it was known to the old-timers.

Long before there were any

7

1909, all-patented systems that
aimed to eliminate “atmospheric
disturbances or other interference”
by balancing two circuits against

wireless-telegraph signals jamming

up the ether, a Russian named P
Popoff discovered that when his ,
galvanometer and coherer were
connected to a “sky-rod,” the .
needle of the galvanometer would =
at times dance about in a dia- T

bolical fashion. And when Mar-

coni was first broadcasting mes-

°%

each other. In later years, Wea-
gant, Taylor, Austin and Arm-
strong, among a host of others, all
brought out circuits that used this
principle to combat static. There
have been shielded aerials and lim-
iting devices, and wave coils and
baffles, but no method has been
so thoroughly exploited, or has

sages around the English country-

%
%

looked so promising on paper, as

side, he learned that something
was interfering with the receipt of
these messages. These strange

il

balancing.
The principle of balancing is
older than radio itself and was

(o1}
Qo
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MARCONI’S BALANCED VALVE RECEIVER

Figure 2. This circuit patented in 1909 is in principle the
same as that employed by Fessenden

understood and used in the Wheatstone bridge nearly a cen-
tury ago. The action may be simply stated by saying that if
two equal currents are sent through the same wire, in opposite
directions, they will cancel and no current will flow. To carry
it a step further, if two similar coils have currents of the same
strength flowing through them, they will set up magnetic fields
of equal strength. If the two coils are placed end to end so
that their lines of force flow in the same direction, the total
strength of the field will be just twice that of one coil. But
if one coil is reversed in position so that its lines of force
oppose those of the other coil, the magnetic field will be com-
pletely destroyed and, regardless of how strong (or weak) the
current, in effect it will be the same as though no current were
flowing. This principle has been applied to radio from its
earliest days.

Alexanderson Magnetic Balance

When properly used, the heaviest currents as well as the
slightest impulses can be completely nullified by its use. The
overwhelming interference of a powerful Navy spark trans-
mitter has been effectually blocked out and reception carried
on when both the transmitting and receiving aerials were
erected between the same two masts -and separated by only a
few feet—something of a miracle in the days of spark trans-
mitters.' The Alexanderson magnetic balance accomplished
this, for the Naval Radio Service, by the simple expedient of
coupling a small pick-up coil from the receiver to the trans-
mitter secondary inductance and balancing the currents induced
in the coil against the currents induced in the receiving aerial.
Any means as effective as this for eliminating interference
would appear to be an ideal method to use against static, but
no one yet has ever found out how to apply it successiully in
that direction.

Fessenden’s Interference Preventer

Fessenden’s interference preventer, brought out thirty years
ago, made direct use of this principle, and because of its sim-
plicity and the fact that no one could advance a hard and fast
reason why it wouldn’t work, it has been the most imitated
circuit in radio’ Fundamentally, the circuit consists of two
receiving systems, coupled either to a common aerial or to
separate aerials. One receiver is tuned to the incoming sig-
nal, while the other is thrown slightly off tune and does not
receive the signal. Static surges, theoretically, will be the
same in each receiver. Then by differentially combining the
two outputs, the static will neutralize or balance itself out,

TAYLOR’S BALANCED ANTENNA SYSTEM

Figure 4. This circuit, developed during the war for long-wave recep-
tion from Europe, utilizes an underaater aerial balanced against an

outdoor loop

CAPTAIN ROUND’S BALANCED CRYSTALS

Figure 3. In this circuit, once used on British wessels, the
second detector is opposed to the first and is effective only
for stromg static

while the signal, coming from only one receiver, will not be
neutralized and will be heard, free from all interference. This
is the fundamental idea in back of all systems that aim to
eliminate static by balancing two independently tuned circuits
against each other. Though the original circuit employed a
specially constructed telephone receiver in which there were
two opposing sets of windings, the action was in no way dif-
ferent than that described above.’

Just why the circuit does not work is not so easy to show,
for there are several contributing factors. Before balancing
can take place, four conditions must be satisfied. The ampli-
tude of the two impulses must be the same, the decrement, or
wave-form, must be the same, the frequency must be the same,
and the phase must be exactly opposite. These last two con-
ditions are most important, and if they are not fulfilled to the
letter, all attempts at balancing will be useless.

To illustrate the point, a carrier wave that produces a beat
note of 2000 cycles in the headphones may be balanced to a
minimum- against a similar-note of 2000 cycles, providing the
phase is exactly opposite. If the tuning is changed so that
the carrier waves produce a beat note of 2100 cycles, it is
obvious that the matching note will likewise have to be raised
to 2100 cycles. But more than this, the phase will have to be
so regulated that both notes reach their peak at exactly the
same instant, 180 degrees apart. When one note is at its posi-
tive peak, the other must be exactly at its negative peak. If
these two notes are not timed correctly, if they are not exactly
in phase, they will not balance and both of them will be heard
in the phones.

Reasons for Failure

Weagant has said that when the two receivers of Fessen-
den’s circuit are tuned to different wavelengths they pick up
static at different frequencies, and when in this condition,
cannot possibly be made to balance.” De Forest, ofi the con-
trary, has stated that good results can be obtained when the
circuit is properly tuned® Carl Englund has declared that
single surges may be made to balance, but overlapping wave
trains will not balance.” John Carson, in a mathematical
analysis, has shown that a balance may possibly be maintained
when no signal is being received, but as soon as the signal
combines with static in one receiver and not with static in
the other, the balance is destroyed and static from both re-
ceivers is then heard in the phones.’® His conclusions were
that no appreciable gain could be expected from balancing
arrangements.

But perhaps one of the reasons why the circuit
does not mitigate static is that in all the variations
of it made public, no account has been taken of
the possible difference in phase in the two receivers.
A suitable phase regulator, such as in Alexander-

SEA WIRE

son’s barrage receiver, might possibly give more
favorable results. Another reason for its failure,

E

OUTDOOR
LOOP

not recognized in the early days, is that a consid-
erable part of static is oscillatory in character and
may not affect even closely adjacent wavelengths
in the same way.™ All the static in the two re-
ceivers is not exactly the same, and only those
surges that are identical can, theoretically, be
balanced out.

But whatever the principal reason for its failure,
the big moguls of radio have all worked with it and
given it up as.being worthless. The Bell Labora-
tories, over ten years ago, discarded balancing as
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a solution to the static problem after extensive
experiments along this line and declared that noth-
ing favorable could be expected of it

Taylor’s Balanced Aerials

The only cases on record where balancing has
been of any use in improving reception are those
where both receiving circuits are tuned to exactly
the same wavelength, and advantage is taken of
the difference in signal-to-static ratio between two
dissimilar antenna systems. A. Hoyt Taylor de-
veloped one of these systems for European recep-
tion during the war” He balanced a “sea” wire
(a long length of insulated wire suspended just
below the surface of the water) against an outdoor
loop. When static in the sea wire was adjusted
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to the same intensity as static in the loop (by
means of resistances), it was found that signals
in the sea wire were stronger than signals in the

TEL. l

loop. Part of the static could then be balanced
out and still leave some of the signal. The aerials
picked up different amounts and types of static,
however, and the balance was far from perfect.
At Otter Cliffs, Maine, Pickard installed a sys-
tem to receive the long waves from Europe in which he bal-
anced an outdoor loop against a vertical aerial to get uni-
directional reception such as the compass stations use® He
eliminated the worst of the static that arrived from the south-
west and was troubled only by disturbances arriving from the
direction of Europe, which, fortunately, were not strong.

Weagant’s System

Weagant’s system, also developed during the war, should be
mentioned as another case where balancing was employed
between two antenna systems tuned to the same wavelength.”
He used two outdoor loops, separated by several thousand feet,
in a line with the transmitting station, with the receiver located
midway between the two loops. Static surges, theoretically,
affected the two loops simultaneously and could be balanced out,
while the signal wave arrived at the second loop a fraction of
a second later than at the first and was therefore out of phase
and would not be balanced. His theory that static waves came
from directly above and affected both loops simultaneously was
never accepted and has since been disproved.

In each of these systems the balancing was done directly in
the aerial circuit, before the waves reached any tuned circuits
in the receiver, and both aerials were tuned to exactly the
same wavelength. They are the only cases on record where
balancing has been used commercially in this country, and
their success was so limited that they have all been replaced
by directive aerials in which balancing plays no part.

Armstrong’s Method

Armstrong brought out a static eliminator in 1928 that is
complicated in detail but still may be traced directly to Fes-
senden’s balanced receivers It uses a single aerial and re-
ceiver, but requires a double wave to be transmitted, a tele-
graph wave for the dots and dashes and a compensation wave
for the spaces, separated by about 50 or 100 cycles on the
long waves. The two waves are required to be very close to
each other in frequency so that static disturbances on both
waves shall be essentially the same. The receiver feeds into

ARMSTRONG’S 1928

Figure 5. This circuit requires the transmission of both

The filters separate the two wawes and static is theoretically balanced out in the neutralizing transformers.

REINARTZ ELIMINATOR RECEIVER

Figure 6. This 1932 circuit, devised to eliminate man-made static, is
merely an improvement over Marconi’s balanced walve receiver

two highly selective filters, as separate units, one filter passing
the telegraph wave but not the compensation, and the other
passing the compensation wave but rejecting the telegraph
wave. The outputs are then recombined differentially, so that
the static, theoretically the same in each leg, balances out,
leaving only the telegraph and compensation waves. These
are agamn separated by two more filters and finally run through
two rectifier tubes so that the telegraph wave produces a posi-
tive voltage and the compensation wave produces a negative
voltage. The two voltages operate a tape recorder and give
twice the needle deflection of an ordinary recorder. While it
is admitted that static is not entirely balanced out, it is
claimed that reception is improved. Critics of the system,
however, have declared that any improvement the method
claims is due solely to its super-sharp tuning qualities, in the
filters, and not because of any balancing effect.’

Other Methods

Other methods have been just as barren of results as bal-
ancing. It has long been known that loose coupling between
the aerial and receiver weakens static to a greater extent than
the signal™ It would seem, then, that a receiver employing
several stages of transformer-coupled amplifiers with very
loose coupling between stages would weaken the static with
each transfer, and that if enough stages were employed it
would eventually be eliminated. But this method only results
in an extremely selective receiver, for after the first transfer
of energy from aerial to receiver, the signals are weakened in
the same proportion as the static, and apart from sharp tuning,
which in itself weakens static, nothing is gained.

Limiting Devices

Another popular method has been to use a limiting device
that would restrict the strength of the static to the strength
of the signal by limiting the available plate current to a cer-
tain value. It is then hoped that the strength of the signal will
remain the same while the static will be reduced, but no one
vet has ever found out how to (Continned on page 119)

STATIC ELIMINATOR

telegraph and space aave to maintain a static balance.
The second

set of filters again separate the waves and the rectifier tubes convert the emergy into positive and negative voltages
to operate the siphon recorder

7 RECTIFIER
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RECEIVER 1250 1250 RECORDER
CYCLES s CYCLES
L i 3
53 A R
2 -
— 1200 1200
CYCLES CYCLES AMPLIFIER
NEGATIVE V.
ol NEUTRALIZING
TRANSFORMERS

wwWw-americanradiohistorv com



www.americanradiohistory.com

¥

Ranio News For Aveust, 1933

HOW AMERICAN COMMUNICATIONS ENGINEERS

Diversity

It may be that the information

IRONING OUT FADING

Tapes A, B and C are the recorded outputs of each separate ]
) the conveying many messages per minute.
recorded output of the tone keyer awhich is operated by the rectified

receiver of a diversity system. The “combined” tape 1s

and combined receiver outpuis

ITH few exceptions, owners of short-wave receivers

have probably noticed, during their past listening to

short-wave radiophone and telegraph stations, how

the strength of the signal varies from a high volume
down to a low volume. If the receiver is equipped with auto-
matic volume control, the reception might be clear and distinct
for one instant and then smothered with noise as the automatic
gain control operated to increase the sensitivity of the receiver
to hold the same volume level. 1In the earlier days of radio
broadcasting, the listener blamed the receiver when the signal
faded and in many cases returned it to the dealer with remon-
strances. However, now the listener is more or less reconciled
to these variations and takes them as a matter of course, just
as the variations in the weather.

The thought invariably occurring in the minds of the short-
wave listeners is, “Wouldn’t these waves be fine if we could
cnly eliminate these effects?” Perhaps it has seldom occurred
te the listener that many communication companies actually
use these wavelengths as a means of conveying messages, just
as the cable companies use their cables of copper wire.

Far more elaborate equipment is required, however, for the
reception of these waves on a commercial basis than is avail-
able to the average short-wave listener. Highly directional
receiving antennas, capable of receiving only from the direc-
tion of the sending station, are used to eliminate a major por-
tion of the static, interference and other noises. Receivers
and. antennas, in triplicate, tuned to the same station, employ
the “diversity” principle so that three chances of receiving the
signal are present, instead of one. Each receiver employs radio
and audio-frequency amplification and utilizes ingenious filter-

DIVERSITY RECEIVING BUILDING

Below: The receiver building at Riwverhead, New York,

showing the antenna structures supporting the transmission

lines carrying energy from the triple directive antennas.

Right: The Riverhead wire-line control board that carries
messages to the central office

as an inspiration to experimenters
well just what troubles fading
been suggested that the same
smaller way to amateur

ing and regulating circuits to
bring the signal from the
chaos of static, fading, inter-

ference and irequency variation to the cosmos of a
steady, clear and distinct high-speed signal capable of

By Murray

Such have been the developments of R.C.A. Commu-
nications, Inc., by its engineers at the receiving station
located on the eastern end of Long Island, at River-
head, N. Y. This station has progressed from a single building,
housing a single long-wave receiver connected to a single
Beverage wave antenna, to an array of ten buildings housing
apparatus for the reception and measurement of waves from
the longest to the shortest in use. The rapid developments in
improving the transmission and reception of the short waves
have forced these wavelengths to the front so that they no
longer act as assistants to their older relatives, the long waves,
but assume a more important réle with the long-wave equip-
ment acting as a stand-by.

Diversity Outstanding Development
It was as early as 1923 that the inventive genius of H. H.

Beverage, inventor of the Beverage wave antenna and now

chief research engineer for R.C.A., and H. O. Peterson, now
in charge of the R.C.A. research and development laboratories
for receiving, evolved the principle of ‘“‘diversity” reception.
These two inventors deduced the theory that if the outputs
of several spaced antennas were combined, the average value
of the several would be more constant than the value obtained
{from a single antenna. After this deduction, experiments were
performed which proved that the spaced antennas had differ-
ent fading characteristics. The experiments also indicated that
not only did the signals from the spaced antennas vary in
different manners with respect to intensity, but also with re-
spect to phase. Attempts to combine the radio or interme-
diate frequency of the signals showed that there were instances
when the signals from the two antennas were of the right
phase to aid each other, but that there were also instances
when the phase was such that phase opposition occurred. Such
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ARE CONQUERING FADING ON SHORT WAVES BY

Reception

contained in this article will serve
and amateurs alike who know
causes on the short waves. It has
scheme might be applied in a
transmission and reception

G. Crosby

a phase variability precluded
the possibility of combining
the antennas directly in the
manner that the long-wave antennas had been com-
bined. Again the ingenuity of the inventors was to be
applied in devising means and apparatus for combining
the signals irrespective of their phases.

THE OLD AND THE NEW
H. H. Beverage adjusting one of the triplicate receivers on the

new diversity recciver panels. At left 1. O. Peterson tuning a
small remodeled Radiola II awhich awas connected in the old days
to a wire hung out of the window for receiving the first short-

Many means were devised to combine the signals,
irrespective of phase, but the one showing the most
promise proved to be the process of rectifying the
alternating current energy of the various signals from the spaced
antennas and adding the resulting direct currents. The alter-
nating voltages, as received from the individual receivers, were
merely passed through vacuum-tube rectifiers so that their
voltage was no longer an alternating voltage requiring proper
synchronization or phasing, but direct current with constant
polarity that could be added to any other direct current by
the mere process of securing the proper initial polarities for
combination. The process was thus converted from a problem
analogous to synchronizing several alternators which varied in
phase to one of connecting several batteries in series or parallel.

Other Methods of Fading Elimination Inefficient

Before the advent of the diversity principle, the only meth-
ods available for the reduction of fading were the use of repe-
titions and of limiting. The repetition methods included
“double” and “triple” sending, where each word is sent twice
or three times to insure its reception. Also, whole messages
or parts of transmissions were sent many times over so that
each reception could be compared to eliminate the errors.

With the advent of directive transmission and reception to-
gether with iIncreased transmitting power, the use of “limit-
ing” became possible. A “limiter” functions in a manner
similar to an automatic volume control, by acting to “limit”
the strong periods of the signal to a definite maximum value
which cannot be exceeded. Such an arrangement sometimes
takes the form of an overloaded amplifier having a definite
maximum output; when the signal “fades in,” the overload
capacity of the amplifier is reached and the output cannot go

MASTER CONTROL

DIRECTIVE
AND ME+TER PANEL

ANTENNA N2.4

¥
RADIO HIGH AUDIO
HHE | Freq. L FrEQ. | FREG. :ISI
% [ [ |
TONE [
I 1 KEYER |
DIRECTIVE
ANTENNA N.2 o 1
1 4
RADIO HIGH AUDIO
e e e
Ne.2 N2 2 N2. 2 L LOCAL
H 0SCILL:
ATOR
DIRECTIVE
L] recTI-
AN;’ENNA NS.3 L= ReER
RADIO HIGH AUDIO
UJ-LL‘—< FREQ. HH FREQ.|H FREQ. {+—-
IT”T'_ AMP. 1 "DET, | AMP
Ne.3 | [ N2.3 | {Ne.3 - recr- |
— FiER [

wawe commercial signals

above the definite maximum. Thus the signal level is main-
tained more constant. This type of automatic volume control
would be ruinous to the quality of telephony transmission, but
for telegraphy it serves a useful purpose.

The slowing down of transmission speed with double and
triple sending, together with the message repetitions, had its
apparent disadvantages. In the cases of strong signals, the
limiter could be used effectively, but its effect was to hold the
signal down when it came in strong. Such an effect would
be analogous to an attempt to eliminate depressions by curb-
ing prosperity; what we would, of course, rather have would
be a bolstering up during the depressions. Thus, there was
no device which would bring the signal up, free from noise,
when it faded to one of its minimum points.

Diversity Improves the Signal While It Is Weak

The great advantage the diversity system has over the other
niethods of fading elimination is that in this system several
spaced antennas are used, so that when the signal fades out
on one antenna, another antenna lends a helping hand. Thus
there might be three antennas in use, and the chance of their
being a signal on any one of the three would be much greater
than it would be if only one were used. The system might be
likened to a fireman trying to direct his hose into three closely
spaced windows instead of one. If hisaim is poor, the likelihood
of his getting water into the building would be far greater than
if he had only one window to aim at. In the same manner,
the Heaviside layer, which refracts the short waves around
the curvature of the earth, sometimes (Continued on page 117)

SCHEMATIC DIAGRAM OF THE SYSTEM
At left a block diagram of the triplicate diversity receiving
system. Below: Central offices at 66 Broad Street, New

York City, where the signals received at Riverhead are
recorded on paper tape and decoded by high-speed operators
on the warious circuits
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MODERN EQUIPMENT AND TECHNIQUE FOR

Q' NRI.PHILCO “All Purpose” Sot Tester

| 0, &. YOLIMETER

, A. € vOLIMETER

0. €. Mitt1AmETIR

e METER

A NEW TYPE SET TESTER
This set tester incorporates all of the equipment required
for complete receiver analysis, folloawing the technique sug-
gested in this article. It includes a completely shielded,
calibrated, modulated oscillator awith output attenuator, 5 d.c.
wvoltage ranges, 5 a.c. voltage ranges, 3 resistance measuring
ranges covering up to 1.5 megohms, 2 d.c. current ranges
and an output meter. The unit is entirely self-contained,
including batteries, test prods, shielded oscillator lead and
output tube adapter

HESE are hectic days, times when radical departures
are being made to maintain markets or develop new

ones. This applies to radio just as well as to any other

industry. It is high time that you as a serviceman
should consider whether your service technique, vour equip-
ment and training are going to help you make the grade. It is
my sincere hope that this article will at least help you think
constructively about this situation.

Radio receiver circuits (and we are talking about receivers
only) have progressed from conventional to highly specialized
arrangements. If you have followed the recent development
in tubes, and understand the real purpose back of them, you
will realize that we have not seen the end of special tubes to
fit new circuits. No end is in sight.

It is claimed that the major repairs at the present time are
on the older, more conventional receiver. Experience, how-
ever, has shown that servicing of a machine lags only a few
months behind its appearance. If the newer products are com-
plicated and involve tubes and circuits which make present
service methods cumbersome, it is high time for the service-
man to prepare himself.

Set Analyzers

It is generally agreed that the set analyzer as a universal
diagnostic device is on the way out. Analyzers are essentially
voltage and current measuring instruments. The serviceman
who insists on using only the analyzer in detecting circuit de-
fects will have to develop extraordinary ability, and even then
will possibly not be able to make the grade. With the intro-
duction of the tubes of only last season, the number of suitable
adapters has already grown to unwieldy proportions. The
adapter situation will become worse, and the serviceman is
confronted with the burden of choosing from a maze of adapters.

SERVICING
RECEIVERS

The multiplicity of new tubes and cir-

cuits calls for revised trouble-shooting

methods. The author, in this and the

article to follow, offers some pertinent

suggestions on suitable equipment and on
a revised technique

By Joseph Kaufman
Part One

Looking a little further, we find that it is going to be quite
a problem to develop an autematic system of testing multi-
purpose tubes. How about tubes like the diode, which has no
plate supply connection, or those like the muting controlled
tubes used so that they are effective only when a suitable
signal is fed to the input of that stage?

Point-to-Point Resistance Measurements

There is no denying that the point-to-point resistance mea-
surement method has been a real contribution to modern ser-
vicing. As generally accepted, this consists first of checking
the main power supply to assure oneself that the fundamental
source is in order; second, an independent check of tubes to
prove that they are in working order; and third, to check
from the socket contacts to an important or common point in
the radio circuit, the resistance of the component parts indi-
vidually or in series as the circuit may place them.

There are definite problems in conjunction with the point-to-
point resistance method which must not be overlooked.

The defect may not be traceable to a resistance or to an
improper joint. There may be other troubles which do not
show up as a variation in resistance.

Perhaps the most serious problem is the fact that manufac-
turers as a whole do not give the serviceman sufficient infor-
mation for a direct, quick point-to-point resistance procedure.
He should give the essential point-to-point resistances from the
tube socket, with the resistance variations that are allowable,
but actually we can hardly expect more than a circuit diagram,
with the values of the components marked, the working volt-
ages and special instruction when a unique system is used.
The serviceman is, therefore, compelled to compute the resis-
tance combination, a complicated task.

Even then we must not overlook the fact that a low resis-
tance, for example, the secondary of a transformer whose resis-
tance variation may be given to within one-half percent, may
be in series with several high resistances whose acceptable
variations are ten percent. The total allowable variation under
those conditions will not show up a dead short across the low-
resistance component.

Although the point-to-point resistance method can, and per-
haps will be, developed to a high degree of perfection, it is
the writer's opinion that its greatest value will be for mass
production testing and the checking of several similar ma-
chines. It might effectively be developed to a point where
receivers can be checked by the less experienced serviceman,
but at a great waste of time. Point-to-point resistance measure-
ment is a static testing procedure, and may not necessarily
reveal the working or dynamic conditions of a receiver.

In the last twenty years and as Director of Education of the
National Radio Institute, I have come in direct contact with
many very capable servicemen, met many factory service
managers and have had considerable personal experience in
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manufacturing, servicing and teaching. I have learned that the
successful always employ a system which leads directly to the
source of trouble. In servicing, there is a definite trend toward
this type of procedure.

The direct method is basic, fundamental and independent
of tubes, circuits or the type of power supply. Properly fol-
lowed, it delies most changes in the industry.

Three cardinal factors are involved in this technique. They
are:

(1) A sound fundamental training in radio theory and radio
design practice.

(2) Well selected, precise but simple equipment which is
sufficiently basic to be adaptable to any special need.

(3) A carctully selected and closely followed service tech-
nique, fortified by experience.

The man who can qualify on all three counts will develop
into a highly capable serviceman—and will be the only man
who will stand the test of time.

Only a few words regarding the first requirement. You must
weigh yourself carefully in your own mind and answer yourself
honestly. If you can read such magazines as Rabio NEws,
know what is being said, don’t have to learn things parrot
fashion, and if you enjoy a grasp of the fundamental principles
behind the articles you read, then you are well fortified in this
respect. If your seli-analysis is negative, you should give
serious consideration to some sound training. There are a
number of reliable home-study and residence schools which are
available within the means of every one. But continue to
read the professional magazines in order to keep abreast of
developments—otherwise you will go stale.

Apparatus Required

Before describing the basic procedure, it will first be best to
summarize the equipment required. We will assume, of course,
that we are interested solely in servicing broadcast receivers.

First, a 100 to 1500-kilocycle modulated oscillator will be
required. It should be stable and have an output which can
be controlled from absolute zero to maximum. The oscillator
and the output leads must be so well shielded that absolutely
no r.f. signal gets out except through these two leads. It
should be well calibrated and rugged so it will stay put.

The measuring equipment should be developed around a
basic d.c. microammeter, the lower the better, but not so low
as to sacrifice ruggedness. At the present time a 500-micro-
ampere meter seems to be satisfactory. Of course, there will
be a need for other current ranges and these can be easily
obtained by means of shunts. The suggested d.c. microam-
meter will provide a very sensitive voltmeter when used with
suitable multipliers. As voltages as high as 1000 volts may be
encountered, a tapped multiplier system should be used. Volt-
age change-overs may be made with plug and jack or switch-
ing arrangement.

75

A sensitive, rugged a.c. voltmeter is needed. The general
preference today is the midget copper oxide rectifier, com-
bined with the d.c. microammeter and multiplier. This instru-
ment, too, should have a range of O to 1000 volts, with suitable
intermediate ranges. Using the 500-microampere meter and
a copper oxide rectifier, it is safe to assume that a sensitivity
of about 1500 ohms per volt may be obtained on a.c. measure-
ments.

The very fact that we have an a.c. voltmeter means that we
also have a suitable output-indicating device when connected
in series with a 1 to 2-microfarad condenser. The voltmeter
may be placed across a real or reflected load and the output
thus measured. When shunted across a known resistance,
actual power may be computed. With any output device a
simple but effective output adapter is required, and one that
is independent of the number of tube prongs or their
arrangement.

Without question, an ohmmeter capable of measuring from
G to 1 megohm will be needed for circuit checking. The re-
sistance-measuring system should be divided so that precise
readings may be obtained within any single range. Of course,
the ohmmeter must not drift, once it is adjusted to the zero
point, and the calibration must be such that it may be quickly
read.

With the apparatus listed so far, practically every type of
servicing test can be accomplished. Moreover, innumerable
testing set-ups can be made; for example, special L, C, R
bridge measuring circuits, direct-reading capacity meters, leak-
age measurements, circuits which will measure the inductance
of coils having a d.c. component, vacuum-tube voltmeters,
oscillator circuits for grid-dip indications, and, with a thero-
couple, an r.f. ammeter and voltmeter—in fact, the lst is
almost inexhaustible. '

There will be occasions where a break in to a socket to
measure current will be necessary. There may be a need for
measuring voltages from the top of a chassis. For this pur-
pose it is probable there will be available four, five, six, seven
and eight-prong special wafer type adapters which will permit
such special measurements.

The servicemen who have some of the recent set analyzers
which have built into them copper oxide rectifier a.c. volt-
meters, sensitive d.c. voltmeters, milliammeters and multi-
range ohmmeters, may use their equipment with the addition
of a well-calibrated, well-shielded modulated oscillator. In no
sense is it necessary for the man who is already properly
equipped to make any radical purchases. Rather it is neces-
sary to adapt himself to a technique which will place him in
a stronger position to cope with modern receiver problems.

The serviceman whose equipment is obsolete should consider
buying new equipment. The National Radio Institute and
the Philco Radio & Television Company have introduced a
special N. R. I.-Philco and a Philco (Continued on page 123)

THE CIRCUIT OF A MODERN SET TESTER

Figure 1. Circuit of the tester shown in the accompanying photograph. At i toas 7
At the right is the modulated oscillator circuit, which is completely shielded

multipliers, elc.

At the left is the universal meter avith its shunts,
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rejecting impractical, unworthy ideas as in selecting and

including desirable features. This alone is enough to dif-

ferentiate the correctly engineered set from the 37 other
varieties.

Here are a few of the special features which contribute to
the effectiveness of “The Discoverer.” The newest and most
efficient tubes are employed. Plug-in coils of special design
add to the effectiveness of the circuit. Four pairs of coils are
used to cover the short-wave band from 10 to 200 meters.
High-gain coupling is employed between the r.f. stage and the
detector. The set is adequately and completely shielded. The
chassis strongly built of steel with cadmium finish, A hand-
some gun-metal finished cabinet improves the appearance and
aids shielding. Single-dial control gives easy tuning. Finally,
the set is easy to assemble and wire, and a complete kit is
available so that it is not necessary to waste time shopping
around for the specified parts.

Basically, the circuit of the Discoverer consists of a tuned
r.f. stage, a tuned “grid-leak-condenser” detector stage with
regeneration, a resistance-coupled first audio stage, and a
resistance-coupled output stage. The r.f. stage uses a variable-
mu —58 tube. A =38 tube is also employed as the detector.
Regeneration is obtained by connecting the cathode of the
detector tube to a tapped point in the secondary of the r.f.
transformer L2. The tap is made at ¥ the number of turns,

IN designing a short-wave set as much skill is required in

Rapie:News For Auvcusty 1933

THE

“Discoverer Five

TUNED R.F. SHORT-WAVE SET

By
Clifford E. Denton

counting from the ground end.

This type of regeneration
gives smooth regenerative ac-
tion, with full, even control. It
also has a very important ad-
vantage that changing the posi-
tion of the regeneration control
does not detune the set. The
variable resistor R3 controls re-
generation by changing the de-
tector screen-grid voltage.
~ Condenser C9 and resistor R8 act as a resistance-capacity
filter for reducing hum in the detector stage. The r.f. choke
L3, by-passed by condenser C8, keeps the r.f. currents out of
the audio circuit. The result is humless operation, even when
earphones are inserted at the jack J1. i

The first audio stage employs a general-purpose —36 tube,
which feeds into the —59 power output tube. This latter tube,
being a pentode of the indirect heater type, gives low hum out-
put. Furthermore, it has greater power sensitivity.

The phone jack, J1, is connected so that the grid bias on the
—59 is not disturbed when using the phones. In other words,
the grid circuit is always closed. No direct current flows in
the jack terminals, so that there is no chance of getting a
shock at this point.

The power supply is more or less conventional, using an —-80
rectifier tube. The speaker field serves the dual purpose of
filter choke and bias resistor for the -39 tube. The 1800-ohm
field is tapped at 300 ohms and the voltage drop across this
smaller section gives the correct negative bias voltage. The
two 8 mifd. electrolytic filter condensers, C14 and C153, are
combined in a single can.

The metal chassis is available bent to shape and with wafer
sockets V3, V4, V5, speaker connection socket and binding-
post strip riveted in place. The balance of the assembly is
left to the builder. The four Isolantite sockets V1, L1, V2,
L2, are fastened into position. The tube shield bases for V1

FIGURE 1. THE SCHEMATIC CIRCUIT DIAGRAM
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and V2 are put into
place at the same time.
The dual variable tun-
ing condenser C1, C2 is BURRRESSOR
equipped with stay 3 7%
bolts, so that the bolts

SCREEN
TBRID

can be slipped into the L A - PLATE
holes provided for RO
them in the chassis and 6 7 GRID
fastened securely. The -A-

condenser is mounted
and then the dial. A
single bolt on the front
chassis wall holds the
dial in place.

HEAVY LINE CONNECTIONS
ARE ACTUALLY MADE IN-
SIDE COIL FORMS

> The regeneration

SECONDARY SRS contro] knob should be
4 turned slightly to the

right, closing the a.c.

power switch. Time

should then be allowed
for the tubes to heat
up. The regeneration
control should then be
advanced about one-
quarter the way until a
squeal is heard in the
loud speaker. If the
squeal is not percep-
tible, slowly rotate the

PRIMARY

HEAVY LINE CONNECTIONS
ARE ACTUALLY MADE IN-
SIDE COIL FORMS

The small variable small antenna trim-
condenser C16 is " NOT USED NOT USED ming condenser until
mounted at the right BOTTOM OF SOCKET BOTTOM OF SOCKET the two main tuning
of the front chassis -B- -C- -D- circuits  are in exact
wall. The regeneration — resonance. . This will
control R3 1is at the CONNECTIONS TO SOCKETS produce a rushing
left. The phone jack Figure 2. The numbers correspond awith the numbered terminals in sound in the speaker.
J1 is mounted on the Figure 1. (a) Type =58 and =59 tubes, V1, V2 and V4. (b) Speaker As the small trimming
rear chassis wall, as socket. (¢) Coil L2 and coil socket. (d) Coil L1 and its coil socket condenser is turned
shown. and the antenna circuit

The power trans-

former T1 is mounted next, being placed in a position such
that the 110-volt lugs are towards the rear of the chassis. A
small bakelite terminal strip is mounted beneath the chassis
34 inch from the underside, near the outlet hole provided for
the 110-volt supply cable, and the latter is firmly anchored to
this strip. The dual electrolytic condenser C14, Cl15 is
mounted next.

Assembly and Wiring

The long metal shield plate “C” is fastened to the top of
the chassis as indicated, and the two smaller shield strips are
then fastened at right angles to this and to the chassis.

Fixed resistor R4 is soldered to the terminals of mica con-
denser C7 and the latter is then fastened to the side of shield
plate “A” as shown.

The r.f. choke L3 is fastened underneath the chassis, using
a 2V4-inch bolt, which also serves to fasten the socket of V2.
All ‘other parts are soldered in position during wiring.

Flexible solid hook-up wire is recommended. The usual
order of procedure should be followed. Filament circuit first,
then grid circuit, plates, cathodes, by-pass condensers and
negative returns, filter system and power supply. Special care
should be laken to make connections to socket terminals
exactly as shown in the sketches.

The “Discoverer Five” uses a simple tuned r.f. circuit, where
the only cxtra adjustment required is that of the antenna
trimming condenser C16. After the preliminary testing has
been accomplished, the set can be placed in the metal cabinet
furnished with the kit, the antenna and ground connected and
tubes and coils inserted in the proper sockets. The speaker
should be plugged into the S-prong wafer socket mounted on
the rear of the chassis before the power supply is turned on.

UNDERSIDE VIEW, SHOWING WIRING
ci6

RS & SWH

is brought into reso-
nance with the detector tuning circuit, it should be necessary
to turn the regeneration control to the left, due to the excess
of oscillation or regenerative action. If the regeneration con-
trol is advanced too far, it becomes impossible to obtain the
regenerative action, and as this condition varies with the dif-
ferent bands, it is necessary to have a regeneration control
which is capable of covering all of the variations due to the
difference in coil characteristics for the various bands.

The antenna trimming condenser C16 should be constantly
adjusted to exact resonance when tuning for weak or distant
signals. The operator will note that the smoothest control of
regeneration will occur when the antenna and detector circuits
are tuned to exact resonance and the regeneration control is
backed off a trifle from the point of maximum regeneration.

In practice, this receiver works in a slightly different way
than that ordinarily ascribed to regenerative circuits. In its
essence the action can be described as follows: The detector
tube is constantly oscillating, and is pulled out. of oscillation
by means of the regenerative control. There are two factors
which govern this action; one is the power absorbed from the
detector circuit by the preceding stage. This power is consid-
erable, due to the fact that the plate coupling coil in the r.f.
stage has a turns ratio of 66% of the total winding and is
very closely coupled. TFurther, the reduction of the applied
voltage to the screen grid of the detector tube will tend to pull
the tube out of oscillation.

In the ordinary regenerative receiver the tube is pushed into
oscillation by means of energy fed back from the plate circuit
to the grid circuit or some other similar means. The funda-
mental action is that of a stable tube and the tube is actually
forced into oscillation by means of any one of these com-
monly known methods. In the (Continued on page 118)

TOP VIEW OF THE RECEIVER

v‘zl' " V5 ci4&cis
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e PLATE:
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will enable the operator to receive as many stations

as with a larger set, although not as loudly. For such

results, however, great care must be taken not to lose any
of the signal strength picked from the air. In other words, all
parts and circuits must be as efficient as possible and both
aerial and secondary circuits should be tuned. This has been
successfully accomplished in the receiver here described. This
set was designed by Don C. Wallace, well-known amateur
owner and operator of W6AM at Long Beach, California.
Mr. Wallace’s receiving system distinguishes itself from others
mainly in the aerial circuit employed. The diagram shows
this; a dipole antenna is used and the double lead-in is trans-
posed. This has proved one of the most effective aerial sys-
tems. To take the great advantage of the signal, the aerial
should be tuned, and while tuning it, the symmetry should not
be destroyed. This condition was met admirably by cutting
the antenna coupler in the middle and inserting a 43-plate
midget variable condenser.

ET is possible to build a small, two-tube receiver which

Coil Construction

The cutting of the primary results in a coil with eight
terminals. The illustration indicates how this is done. The
coil mounting has four prongs on the bottom and also a four-
prong, wafer socket at the top. The plug fitting in this socket
carries two twisted pairs of leads. One pair connects to the
two aerial posts, the other pair to the antenna tuning con-
densers. No ground is employed, but the chassis itself may be
grounded.

Special coils have been made for this receiver. The secon-
daries of these consist of a silver ribbon wound on a ribbed
form. This insures high efficiency. Moreover, an Isolantite
socket is employed.

The next point of interest is the main tuning condenser. It
consists of two sections on a single shaft—one section of two
plates and one of nine plates. The switch S2 enables connec-
tion of the condensers in parallel or to have only the smaller
section connected. It is obvious that with only the small sec-

THE CIRCUIT DIAGRAM

Rapio NEws ror Avcust, 1933

Do Wallace’s

A TU; be

By Bernard J. Montyn

tion in use, a band-spread effect is obtained and the band is
located at the lower limits of the coil. For instance, a coil
which tunes from 75-150 meters with both condensers may
spread the amateur *phone band all over the dial with the small
condenser. If, however, a band-spread effect is desired at
another point, a special coil will have to be wound for it. The
experimenter can prepare such coils himself by the cut-and-try
method, adding or subtracting one turn at a time on the
secondary.

The set, shown in the illustration, employs two 2-volt tubes.
Their filaments can be wired in parallel and two dry cells, with
about 8 ohms in series with them, will light the filaments. It
is also possible to employ a 45-volt C battery for the A supply.
In that case, the filaments are wired in series and a fixed resis-
tor of 8 ohms is connected in the circuit.

Operating the set is simple enough. The filament switch
(bottom, left) is turned “on” and the regeneration control is
adjusted till a hiss is heard in the 'phones. By slowly rotating
the main tuning dial you will Hear a whistle when a station is
passed. If the regeneration control is now turned lower, the
program will come in. So far, this is the procedure for any
regenerative receiver. The antenna tuning condenser should
then be set to approximately the right place before looking for
stations with the main tuning condenser. After some practice,
the reader will find where this should be. After a signal has
been tuned in, it can be made considerably louder by turning
the antenna condenser to the correct position. The regenera-
tion condenser will then probably have to be readjusted slightly. -

Parts List

Cl—Hammarlund 43-plate midget condenser, 325 mmfd.*

C2, C3—Hammarlund special “Wallace” band-spread con-
densers, 75 mmid. total*

C4—Hammarlund 34-plate midget condenser, 250 mmfd.*

C5—Fixed condenser, .00025 mfd.

L1, L2, L3, L4—Bruno No. 1A short-wave coil*

R1—Special filament resistor, 8 ohms

R2—10-megohm grid leak (Continued on page 124)

REAR VIEW OF THE SET
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MEASURING THE INTENSITIES OF SOUNDS ON A BUSY STREET
Figure 4. Here ace see an engineer sitting on the curb aith a noise-measuring unit and a microphone hanging on a

wvibrationless support.

It is awith equipment of this type that noise surveys of cities are made

RADIO and ACOUSTICS

The importance of radio principles in measuring sound, reducing noises,

the design of auditoriums, studios and office buildings is now recognized.

T his article outlines some of the wmethods used by the engineers for
coming to a solution of the many problems involved

HIS modern age and a century
of industrialization have brought
with them an enormous increase
of noise. The roaring of ma-
chines and the rattling of high speed tools have taken the
place of slow and more quiet labor. New problems have
arisen for our nervous systems, now continuousty exposed to
the dangers of noise, and new chances are being given to those
scientific organizations who are able to measure and eliminate
noise successfully, for indeed silence is golden when it applies
to machines in action. Everywhere in industry noise-measuring
devices are now used to help perfect quiet running machines,
for the less noisy the machine or apparatus, the better it sells.
This is a viewpoint that is coming to be widely accepted, and
it will provide work for the radio, electronic and acoustical
engineers in practically every acoustic field of enterprise.
Noise is a rather indefinite word. For characterizing it to a
better extent, we have to dis-
tinguish between the intensity of
noise, the frequency character-
istics and the specific suscepti-
bility of the human ear. If we
want to know more about noise,
so as to be able to fight it suc-
cessfully, we must concern our-
selves with these three facts:

1. The measurement of the in-
tensity of noise;

2. The determination of the
frequency distribution of
noise, and

3. The relation of both these
characteristics to human
physiology and psychology.
The latter point becomes clear

if we consider the fact that a

sound of short duration appears

louder than a number of equal
intensity sounds continuing at
the same level over a longer pe-
riod. We adjust ourselves to

By Irving J. Saxl, Ph.D.

Part Two

CLOSE-UP OF AN ACOUSTIMETER
Figure 2. This illustration shows a wiew of the oper-
ating panel of the sound intensity meter shown in use

at the head of this article

continual noise, exactly as we adjust
ourselves to sunlight and twilight.

Professor Morgan and Dr. Laird have
shown experimentally that noise pro-
duces mental and physical fatigue, retards the speed of work
and interferes with its quality. These experiments were car-
ried out with commercial typists who had worked alternately
in noisy and quiet rooms. The silencing of the modern type-
writer has increased the efficiency of the office worker con-
siderably; similar results have been achieved by the silencing
of other machines, apparatus and procedures.

The great differences in sound intensities are shown graph-
ically in the noise thermometer shown in Figure 1.* We see
that the levels of noise pass between an intensity of about 110
decibels, the sound of an airplane engine or a thunder crash,
and go down to a sound intensity of less than ten decibels, ob-
tainable in sound-proofed rooms.

For making exact measure-
ments of the total noise emit-
ted by devices or the specific
sound absorption of certain
materials respectively, special
chambers have been developed
which are practically a room
within a room—of such con-
struction that outside sounds
and even building rumbles can-
not enter. Within the room are
conducted experiments to deter-
mine the amount and type of
noise produced by motors, fans
and many other kinds of equip-
ment and the specific absorptive
properties of various materials.
Of course it is not always pos-
sible to transport machines into
a closed room and to measure
every random noise. Moreover,
when the question of noise lo-
calization and elimination comes
up, the clear identification of a

wWWWwW americanradiohistorv.com
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NOISE IN THE OFFICE

Figure 5. The scene depicted shows a
sound intensity measuring instrument re-
garding the general noise level from type-
writers, telephones, adding machines and
general conversation. Figure 6, at right,
pictures a wibration pick-up for special
g noise-measuring use

small, limited area is
How is this done?

Figure 2 shows a close-up of a noise-
measuring device” In Figure 3 is shown
the circuit diagram for this device and
a list of parts.

As a pick-up, the receptive character-
istics of which are reasonably constant,
microphones of the condenser or dynamic
type are often used. The newly devel-
cped crystal microphone may also find here a field for applica-
tion. If the measurements to be made refer mostly to vibra-
tions, a construction which is practically an inverted magnetic
loudspeaker, serves this purpose beautifully. This vibration
pick-up is shown in Figure 6. The moving “head” of the latter
Is attached to the vibrating object by means of a metal rod.
‘The relatively heavy armature, connected to the outer case,
remains stationary while the rod, connected to the moving

of importance.

Rapro News ror Avcust, 1933

apparatus, vibrates, thus producing an em.f.
which is led to the two binding posts on the panel.

The sound and vibration-measuring apparatus
mentioned above are matched according to the
value of their internal impedances to the corre-
sponding input side of the matching transformer
Ti. (See wiring diagram, Figure 3.) The input
tube and also the following tubes are of the —30
type. The last stages of the amplifier are trans-
former coupled. The last one couples to the
thermocouple TC, the rectified output of which
activates a microammeter, reading from O to 200.

For calibrating the set to a standard sound, a
standard signal is impressed upon the circuit
through the calibration jack CP. The intensity of
this calibrating signal must be kept constant by
reading a constant value on the meter M1. By
moving the jack switch St to the other side, the
system is then ready for action.

Any acoustical impressions received by the
pick-up will then be converted by it into electrical
impulses. These impulses, after having
passed the 4-stage amplifier, are rectified
and activate the microammeter. The
reading of this indicating instrument
therefore will be proportionate to the
original sound energy which fell upon the
detecting unit, the microphone.

Noises and sounds, however, vary con-
siderably in their intensity. For making
the noise-measuring device, sometimes re-
ferred to as an acoustimeter, adaptable to
the widest possible range of sound levels,
it is necessary therefore to include an
attenuator, or weighting network. This
makes it possible to vary the total gain
of the amplifier system by changing the
voltage impressed upon the grid of the
first tube, V1, by taking off this voltage
on various points of the resistor R4.

E Figure 7 shows, indirectly, to what ex-

tent the silencing of the modern car has

been accomplished by systematic use of acoustic equipment.
A standard of quietness may be definitely established and
maintaind for motors, transmissions, axles, bearings, etc. The
result is extreme quietness in the operation of the completed
car. It is an interesting fact that in a modern car running at
considerable speed, the highest noise is made by the t#ires.
Small as this remaining amount of noise is, successful attempts
have been made to reduce it with the aid of the acoustimeter.

THE CIRCUITS AND APPARATUS EMPLOYED IN AN ACOUSTIMETER
Figure 3. This drawing is a schematic wiring diagram of a model B, type BI183. acowstimeter made by a well-known

American manufacturer.

A list of parts is also included

T4
4

o=
6000 OHMS

QUTPUT
S6

4|]l-

Ct DUSBILIER 2MFD. COND. TYPE 907

C2 POTTER EXTRA DUTY .4 MFD. COND. R3 2 OHMS

CHi THORDARSON CHOKE, R-196 S 8 $4 YAXLEY JUNIOR SWITCH N2.760
CP CALIBRATION PLUG 52 SORENG-MANEGOLD SWITCH No. 7450
J  YAXLEY JACK, N2.703C S3IB S5 YAXLEY BATTERY SWITCH No.40
M{ WESTON 0-10 A.C.VOLTMETER MODEL 476 S6 YAXLEY JUNIOR SWITCH N2.740

M2 2 0-7 D.C. N 301 T1 CHICAGO TRANSFORMER BC-14A
M3 RAWSON MICROAMMETER 0-200 T2 AMERTRAN ST STAGE DelLUXE

PL YAXLEY PILOT LIGHT N2.340 T3 N wo. A

R4 SPECIAL RESISTOR (TO MATCH IMPEDANCE OF METER)
R2 40,000 OHMS

R3  YAXLEY POTENTIOMETER Ne.550-P

R4 GAIN CONTROL |

RS YAXLEY RHEOSTAT Ne.510

Ré 8250 OHMS
R7? 40,000 *

-LIST OF PARTS-
R8 200000 OHMS, DAVOHM TYPE AWE

T4 THORDARSON TRANSFORMER R-2302

T5 ! A.C. TRANSFORMER

TC THERMO-COUPLE

V4 TO V4 -30 TUBES

C3 DUBILIER {MFD. COND., TYPE 907

CH2 CHICAGO CHOKE No. C-13i4
PILOT PLAIN BINDING POSTS

DAVOHM TYPE LAS
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The B. T. Goodrich Company of Akron, Ohio,
have run tests for the noise reduction of their tires
with this type of equipment. Figure 8 shows this
arrangement for measuring the noise of tires. In
this particular installation it is of course not ad-
visable to have the microphone directly near the
tires. The sound is therefore conducted to a
microphone through the tube inserted through the
floor of the car and fitting over the diaphragm of
the microphone. It was found that certain treads
make more noise than others. A special tread
development was developed, therefore, with the
effect that it was quieter than any other make in
comparison.

Who would have thought a short time ago that
electronic devices would be used for silencing tires,
measuring street noises, knocking noise of motors,
etc.? Indeed, this age, by producing machinery
that makes noise, finally has produced equipment
with which it is possible to measure noise and thus
to eliminate it.

Other applications include the use of the acous-
timeter for detonation measurement, a study of
which has been carried on by
the Armour Institute of Tech-
nology in Chicago. Another
company measures the noise of
their cream separators with the
aid of an acoustimeter. Still
others use the acoustimeter in
reducing noise of refrigerators,
cameras, {ypewriters, airplanes,
oil burners, belt drives, electric
motors, gear boxes and other ap-
paratus.

An interesting type of design
for the automatic recording of
sound intensities over a period
of time is shown in Figure 9. In
this device the electric output
of the sound meter is impressed
upon a special recording unit as
shown schematically in Figure 10,

This automatic level recorder is used where a continu-
ous permanent record of the sound intensity levels is
required. It is particularly useful for determining trends
of noise or other sounds over a comparatively long period
of time.

The recording instrument consists of a condenser micro-
phone, attenuator, amplifier and rectifier with a polarized
relay controlling a motor actuating the attenuator. The
movement of the attenuator is recorded by a pen on a

AN AUTOMATIC RECORDER
Figure 9. Here is shown another type of recording
tnstrument that draws a graph of noise intensities
on a slowly mowing roll of paper

NOISE OF TIRES
Figure 8. A set-up for measur~
ing tire noise used in the Good-
rich company. Sound is con-
ducted to the meter from a mi-
crophone inserted through the
floor of the car. Figure 7, lejft,
the Packard company has used
a sound-intensity meter for de-
veloping the car that will run
as quietly as the purring of a cat

continuous chart driven by a
telechron motor.

Any change of noise level
causes variation in the rectified
current supplied to the polarized
relay. The variation in current
about the balance point of the relay causes it to operate a reversible
motor, driving the.attenuator control of ihe amplifier. The action
of the device is to maintain a constant output to the polarized relay
by varying the amplifier gain to correspond with the variation in
noise level.

Referring to Figure 9, at the extreme right side is a little syn-
chronous motor which, as it remains permanently in step with the
network, pulls a recording paper, at constant speed, over a
gear transmission. The field of this motor can be reversed. The
movement of the recording pen comes to a standstill if a poten-
tiometer in back of the recording roll balances the output of the
sound amplifier.

These and other acoustical devices, such as a meter designed to
measure the relative intensity of sound frequencies given off by a
machine, are becoming extremely (Continued on page 125)

BLOCK DIAGRAM OF RECORDER
Figure 10. In this schematic ae see the arrangement of the
apparatus which is motivated by the reversible meter and the small
telechron meter avorking through a polarized relay

@ e —
REVERSIBLE MOTOR |
-l

FOLARIZED
RELAY
CONDENSER ||

WEIGHTING [ AMPLIFIER
MICROF:ONE AMPLIFIER ATTENUATOR AND g
AN
& THF
AMPLIFIER |[—| NETWORK — RECTIFIER i

o
oV 80~

TELECHRON MOTOR

CHART RECORDER
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What’'s New 1n Radio

A department devoted to the description of the latest developments
in radio equipment. Radio servicemen, experimenters, dealers and
set builders will find these items of service in conducting their work

A New Radio Socket

Description—The American Phenolic multi-
position vacuum-tube socket is neat in ap-
pearance, uses no rivets in its assembly and
should prove popular with both the set
manufacturer and the amateur constructor.
A single locating lug allows the socket to be
positioned at various angles which makes pos-

b

sible short connecting leads and also makes
possible the interchange of various type
sockets in the same mounting holes. This
type of socket design permits tube shields
to be mounted underneath the socket with-
out employing chassis fasteners or rivets.
These sockets are available in different mod-
els to take all the vacuum tubes now in
active use.

Maker—American Phenolic Corp., 549 W.
Randolph St., Chicago, Tl

Service Equipment

Description—The five Weston standardized
service units enclosed in this carrying case
include the model 660 radio set analyzer,
model 661 tube checker, model 662 test os-
cillator, model 663 volt-ohmmeter, and the
model 664 capacity meter. This combina-
tion of service equipment provides a de-
sirable portable laboratory with facilities for
a :wide range of tests. All five units are
identical in size. If desired, single units can
be supplied, mounted in individual leather-
ette-covered carrying cases. The model 660
set tester is a single-meter a.c.-d.c. instru-
ment designed to provide complete voltage
and current readings at the tube sockets in

all makes of receivers. The tube checker,
model 661, tests 4, 5, 6 and both the large
and small-size 7-prong type tubes. It oper-
ates from 100 to 130 volts, 60-cycle a.c.
line supply. The if. and r.f. test oscillator,
model 662, is a self-modulated instrument
with frequency ranges from 100 to 3000
kilocycles. The No. 663 volt-ohmmeter will
indicate readings below 10 ohms to as low

By The Technical Staff

as 0.1 ohm. The high range permits testing
of grid leaks up to 10 megohms. The ca-
pacity meter, model 664, is designed for a
wide range of capacity and a.c. voltage mea-
surements. Its ranges are: microfarads;
10-200, 1-20, 0.01-0.2, 0.0001-0.02; volts, 4-8-
40-200-400-800 a.c., 1000 ohms per volt.
Maker—Weston Electrical Inst. Corp., 615
Frelinghuysen Ave., Newark, N. J.

Meters

Description—The illustration below of an
0-1 d.c. milliammeter is representative of
the new Triplett line of the D’Arsonval
moving-coil instruments. The flush type
meter Model 321 shown in the illustration
has a 3%4-inch case with a 234-inch scale.
This same size meter is also available for
front-of-board mounting. Model 223 is a

narrow-rim instrument with a 134-inch scale.
These new moving-coil instruments include
d.c. ammeters and voltmeters in various
single and dual measurement ranges.

Maker—The Triplett Electrical
ment Co., Bluffton, O.

Instru-

Adjustable Pyrohm Resistors

Description—Announcement is made of
the new Aerovox No. 958 adjustable pyrohm
resistor, especially designed for use as a
transmitting grid leak. This new resistor is
also adapted to power units or wherever a
heavy-duty adjustable resistor is required.
The resistance wire is wound on a porcelain
tube and is covered with a vitreous enamel,
protecting the wire windings against acci-

dental injury, oxidation and moisture. A
strip of the winding is exposed along the
entire length of the resistor so that contact
may be made by means of the adjustable
slider to obtain the desired resistance value.
These resistors are available in values from
5000 to 100,000 ohms and in power ratings
up to 200 watts. The dimensions of the
resistor are, 8%% inches long by 1+ inches
in diameter.

Maker—Aerovox Corp.,
St., Brooklyn, N. Y.

70 Washington

Name Plates
Description—These new Blan aluminum-
processed name plates have an electro-plated
black finish that cannot mar or scratch off.
The plates are stamped to order as illus-
trated by the group in the photograph. The

wwWwW-americanradiohistorv-com

letters are raised and show a clear aluminum
white against the black background. The
plates are 34 inch in width and can be had
in any length. These name plates can be
applied to many useful purposes, such as

E)

attachment to transmitting equipment, per-
sonal radio sets, laboratory apparatus, etc.

Maker—Blan the Radio Man, 177 Green-
wich St.,, New York City.

A Handy Testing Kit

Description—This kit of interchangeable
test parts should prove popular with the
serviceman and radio experimenter. The kit
comprises two No. 134 long and two No.
135 short type insulated test prod handles,
two No. 131 plug-in prongs, two No. 136
plug-in prong jacks, two No. 133 inter-
changeable insulated tapered type lugs, two

"

L el ]
No. 132 insulated needle-point phone tips
and two No. 130 insulated alligator clips.
The various parts are finished in red for
positive identification and in black for nega-
tive identification. This is a very convenient
testing kit in laboratory work for making
quick and positive connections to meters and
other testing instruments.

Maker—American Radio Hardware Co.,
135 Grand Street, New York City.

Portable Public Address System

Description—A single carrying case mea-
suring 23 inches long by 1814 inches high by
11 inches deep housing a complete portable
sound reproducing system to cover an audi-
ence up to 2500 persons. The equipment
comprises a seven-tube Class B amplifying
system, dual loud speakers and a “wvelocity”
ribbon type microphone. Heretofore, the
ribbon type microphone has only been em-
ployed for discriminating sound work. This
latest type microphone provides favorable
directional characteristics, high sensitivity
and faithfulness of response. The five stage
Class B amplifier is designed to deliver 20
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watts output and the following type tubes
arc used: one -37, two -56, three —59 and
one -83 type rectifier. The amplifier is
mounted on two separate chassis in order to
reduce hum to a minimum. The equipment
has a tone control and a voice-music com-

-
i

pensation switch. Provisions have been made
to supply polarizing voltages for a carbon
type microphone. Single or double phono-
graph turntable units mounted in individual
carrying cases are available as auxiliary
equipment to this sound reproducing sys-
tem. Sound engineers, radio dealers and
servicemen should find more than ordinary
interest in this public address system as a
profitable item for rental or sale, for instal-
lation in auditoriums, dance halls, etc.

Maker—RCA Victor Co., Inc, Camden,
N. J.

Compact A.C.-D.C. Inverter

Description—The new Solar inverter pro-
duces 110 volts alternating current from
direct-current ‘supply. There are five dif-
ferent models, designed to operate off 110,
220 or 32-volt direct-current lighting lines.
The 110 and 220 volt units have power watt
ratings of 100 and 150 watts, respectively.
The 32-volt unit has a 75-watt rating. The
inverter is compactly designed, measuring
only 11 inches long by 614 inches wide by 7
inches high and the shipping weight is 20
pounds. Special inverters are available on
order to meet power requirements up to 200
watts. This power supply is equipped with
a protective fuse and a filter system to elimi-

The magnetic unit

interference.
employed by this device to change the direct
current to alternating current is the only

nate r.f.

moving part. The manufacturer states that
this magnetic unit is a time-proven device
which in average use will require replace-
ment only after a long period of service.
The inverter is especially adapted for use in
d.c. districts where it is desired to operate
a.c. radio receivers or other a.c. electrical
apparatus from direct-current supply.

Maker—Solar Mfg. Corp., 599 Broadway,
New York City.

Buttonhole Microphone
Description—A new 100 ohm lapel type,
single button, carbon microphone, measur-
ing only 1% inches in diameter. The im-
portant advantage in using the lapel or
buttonhole microphone, is the complete
freedom it allows the speaker in moving

around the platform and addressing his
audience in a natural manner. It is also
useful to drivers of sound trucks, as it en-

ables them to make announcements while
driving. The microphone is said to have a
good frequency response. It is finished in
metallic black and comes complete with
convenient attaching clip.
Maker—American Microphone Co., Ind.
Ltd., 251 W. 59th St., Los Angeles, Cal.

Ribbon Antenna

Description—Announcement is made by
this company of the new “Cello” ribbon
antenna. This is a thin flat ribbon type
aerial made from aluminum f{foil covered
with Cellophane. This antenna ribbon mea-
sures 3% of an inch across and it is said,
because of this large surface area, to im-
prove reception results. The advantage of
the Cellophane treatment is the insulation
factor and also its decorative quality. This

g
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Cellophane covering may be had in a variety
of colors, harmoniously adapting the an-
tenna to the decorative color scheme at
hand. This new type of ribbon antenna is
flexible and can be fastened around mould-
ings or baseboards without difficulty. It
comes in standard lengths of 50 feet and
may be had in different lengths, to order.

Maker—Freydberg Bros, 11 W. 19th St,,
New York City.

Sound-Absorbing Material

Description—The photograph illustrates a
single tile of Acousti-Celotex sound-absorb-
ing material, a Celotex product made up in a
form which greatly improves the sound-
absorption characteristic over that of plain
Celotex. This improvement is brought about
through the perforations extending part way
through the tile, the walls of the perfora-
tions adding to the total sound-absorbing
surface area. Acousti-Celotex tile are util-
ized for surfacing walls and ceilings of
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theatres, sound studios, etc., to reduce re-
verberation and thus improve the acoustic
properties of such interiors. They also find
extensive use in offices, banks, etc., where
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they are found effective in reducing noise.
Considerable success has been met with in
applying these tiles to the interior walls of
radio cabinets to reduce cabinet resonance.
Acousti-Celotex is available in three types,
C, B and BB. These types differ in their
thicknesses, which are 34 inch, 4% inch and
114 inches respectively and show sound-
absorption coefficients of .30, .47 and .70.
The tile sizes are 6 by 12 inches, 12 by 12
inches and 12 by 24 inches.

Maker—The Celotex Co., 919 N. Michigan
Ave., Chicago, 1.

Midget Receiver
Description—The new Autocrat mantle
type set illustrated here is a six-tube super-

: i

heterodyne circuit featuring automatic
volume control, tone control, dynamic type
speaker and an image suppressor circuit.
This receiver takes advantage of the new
type tubes which include: one -38 type, one.
-57 type, one -36 type, one ~55 type, one
—-2A5 type pentode power output tube and
an -80 type rectifier. The receiver chassis
and the reproducer are housed in a walnut
two-tone cabinet measuring 14 inches high
by 12 inches wide by 9 inches deep.

Maker—Autocrat Radio Co., 38355 N.
Hamilton Ave., Chicago, Il

Balanced Antenna System

Description—The new “Staticlear” bal-
anced antenna system is designed to elimi-
nate man-made radio interference, It is said
that the transmission line may be as long as
1000 feet without affecting signal strength or
causing pick-up of interference. The kit con-
sists of 75 feet of two-wire transposed trans-

i
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mission line, two radio-frequency transform-
ers to match the antenna and receiver input
impedances to the balanced transmission line,
and complete mounting hardware. This
system is designed for use with either broad-
cast or short-wave antennas.

Maker—Clough-Brengle Co., 1134 W, Aus-
tin Ave., Chicago, Il

New Receivers
Description—The consolette and table type
receivers illustrated here are a part of the
(Continued on page 118)
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AN

“Phenomena Underlying

Ravro News ror Avcust, 1933

INTRODUCTION TO THE VARIOUS PHYSICAL

In preceding sections the elements of the structure of matter, the electron theory and
the mechanics of heat production have been given in enough detail so that we may now
turn to the examination of the electrical results of mechanical and thermal action

of another, a mechanical resistance is

met with which is called “friction.” The

magnitude of this resistance depends on
the materials in contact, the condition of the surfaces and on
the force pressing the surfaces together. The larger irregular-
ities of the surfaces can be reduced by smoothing and polish-
ing, but if solid matter be as loosely put together as the atomic
theory pictures, a surface can never be a definite plane, but
must be thought of as the mean level of the outer particles.
Since the forces which constitute friction arise from the irreg-
ularities of the surfaces, they are reducible (in the final analy-
sis) to atomic and electronic attraction and repulsion. If this
be so it follows that, aside from the passage of radiant energy,
at least two kinds of interchange can take place between and
through the surfaces. First: energy can be transfered from
one body to the other by the collisions of their particles. Sec-
ond: molecules and electrons may actually pass from one body
to the other. Ordinarily the number of these atoms or mole-
cules which succeed in migrating through the surfaces in con-
tact is relatively insignificant and we can dismiss this type of
exchange by saying that in general such action takes place
under three sets of circumstances. If the temperature is suffi-
ciently high to make one or both of the bodies sublime, melt
or become plastic, conditions of diffusion similar to those in
liquids or gases are brought about. If a chemical reaction
is started; this action takes place if the attraction between the
unlike- atoms of the two bodies is greater than the mutual
attraction between the like atoms of each body, in which case
the unlike atoms combine to form compound molecules. Or
if an electric potential be applied and maintained between the
bodies, a migration of the atoms themselves may take place
thus producing electrolysis. Since we are not interested in
chemical reactions, our attention will be directed only toward
the interchange of energy and of electrons.

A transfer of energy in general will be in the form of in-
creased kinetic activity and will manifest itself as a flow of
heat. A transfer of electrons, since electrons are negative
charges and are identical no matter from what material they
are liberated, results in the electrical condition of the bodies
being changed. If the bodies in contact are non-conductors,
electric charges may collect. If the bodies are conductors,
electric current (under certain conditions) may be set up.

Innumerable combinations of substances and conditions pre-
supposes the exploration of a vast and complex field of phe-
nomena. For a systematic consideration of the more important
cases it iIs necessary that we resort to some such arbitrary
division of the various possibilities as the following.

IF one material be moved over the surface

Division 1—Similar Material, Similar Conditions

Under this heading may be placed the action of two pieces
of the same material, both being in the same physical con-
dition. Physical condition is described as solid, liquid or gas-
eous, with a further description of temperature, internal and
external strain, magnetic, optical condition and so forth.
Examples of this class would be two pieces of copper or two
amounts of water in contact. Obviously two pieces or amounts
of the same substance under these restrictions are identical
with a single piece or amount of the material with an imag-
inary surface separating it into two parts.

Division 2—Similar Material, Unlike Conditions

The two bodies in contact are the same material but differ
one from the other in their physical condition. Each piece,
however, must be uniform throughout. In some cases this

By E. B. Kirk

Part Five

would be the same as having a single piece in
a non-uniform condition as a bar of iron with
one end heated or compressed or with unequal
strains within it. Other examples would be ice
in contact with water or mercury with its vapor. The Thom-
son effect, the Electrostrictive, and the Piezo- and the Pyro-
electric effects come under this heading.

Division 3—Unlike Material, Like or Unlike
Conditions

The two bodies of this division differ one from the other
in chemical constitution. Both may or may not be in the
same physical state or condition. Copper in contact with zinc
is an illustration. Or neon gas in contact with an electrode, a
liquid with a solid (as an electrolyte with a metal plate).
Each substance, however, is supposed to be in a homogeneous
condition. Since this class is practically endless, we shall be
able to consider only typical examples. Electrolytic action and
thermo-electric effects, such as the Peltier and the Seebeck
effects will be considered.

The above arbitrary (but practical) division covers what is
termed interface phenomena, an interface being a separating
surface through which forces act or action takes place. In
each of the above divisions, with the exception of the first,
there is supposed to be a transfer of energy through the inter-
face which is greater in one direction than in the other. In
order that this be so, work must be supplied in some ‘form.
We now pass to typical examples of the above three division
which we shall consider in order. '

Examples of Division 1

Simple contact of two pieces or amounts of the same sub-
stance in exactly the same physical condition will not give rise
to any detectable action either thermal or electrical, since the
atoms of the two are the same and have on the average the
same amounts and distribution of kinetic energy. Therefore,
on the average, the same number of molecules, atoms, and
electrons will pass in one direction through the interface as
in the other. If, however, one piece be moved over the surface
of the other, the work expended ordinarily appears in the form
of heat due to the increased agitation of the particles of the
surfaces. This local production of heat sets up a non-homo-
geneous condition within the bodies, falling within the actions
taken up under our second division.

As distinguished from what may be thought of as surface
disturbances or local differences of condition, there are phe-
nomena associated with a general or uniform change of condi-
tion throughout the mass of a body. We know that the re-
sistance of a wire, for example, depends on its temperature
among other things; the higher the temperature, the higher
the resistance (holds for most substances). Evidently any
change of motion resulting from thermal agitation affects the
migration of the electrons. This has been touched on, previ-
ously, under the section dealing with the kinetic theory of
electrons. All of the facts of conduction, however, are not
so easily explained as might be assumed from a first survey
of the triumphs of the electron explanation; carbon and cer-
tain alloys, for instance, have a negative thermal co-efficient
of resistance, for as the temperature is increased, the resistance
decreases. This must be explained by supposing a tendency
toward an internal rearrangement of the atoms or molecules
with an increase of temperature allowing, in spite of the in-
crease of the random movements and collisions, freer passage
of the electrons (resembling possibly the regular disposition of
molecules in a crystal or space lattice). Laboratory measure-
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ments have shown that with decreasing temperature the con-
ductivity becomes better and better and there has been no
contradiction to the assumption that at absolute zero (some
—273° C) conduction would become perfect, that 1s, a current
once started in a circuit would continue indefinitely. The in-
ternal rearrangement at the extremely low temperature appar-
ently opens up avenues or lanes through which the current
electrons pass, practically unimpeded by direct collisions (that
1s, the electron mean-free-path approaches infinity).

This phenomena of super-conductivity was first observed
some twenty years ago by a Dutch physicist, Heik Kamerlingh
Onnes and his co-workers at Leyden. Since that time much
research has been devoted to the study of low-temperature
phenomena but super-conductivity has never been observed in
any substance above —263° C (usually given as 10° K., K or
Kelvin being the absolute scale of temperature) which seems
to indicate that at or about this temperature there occurs a
radical rearrangement of the internal structure of all substances
exhibiting this action.

By means of liquid Helium, temperatures within 1.5° C of
absolute zero have been attained recently; even at some 5.°
Kelvin a current started in a lead ring has persisted for over
thirteen hours. Study of conduction at these levels of tem-
perature are of utmost importance to theory but they promise
little for commercial application, directly.

What has been said above does not come strictly within the
scope of the first division since the maintenance of an electric
current requires the application of an external field or source
of potential difference if the conductor was itself originally
In a homogeneous condition. The flow of current is in itself
a non-uniform condition requiring a non-uniform field of force
to cause the movement of the electrons. We must not con-
fuse a uniform or homogencous condition with a uniform rate
of change or gradient of a field of force or energy. A com-
pletely uniform condition is, of course, realizable only in
theory.

A moment’s thought on the foregoing may bring to mind a
contradiction of terms, namely, if heat is motion, then the
electric current even at absolute zero is heat. And so it is.
In terms of the kinetic theory of heat when extended to in-
clude the electrons in the mechanism of heat transfer; an
electric current even at absolute zero, if such be possible, is
actually a very special flow of heat having no component of
its motion escaping at right angles to the stream (therefore
undetectable) ; all components of motion at right angles hav-
Ing been immediately removed by absorption by the refrigerat-
ing substance (liquid helium). If this state of affairs bothers
Us as inconsistent, we are free to change our definition of
absolute zero to one requiring the absence of ali motion,
molecular, atomic, and electronic. This would be in keeping
with a mathematical and a more strictly thermo-dynamical
point of view.

Pressure Effects

An application of pressure to a body results, of necessity, in
an internal rearrangement of the particles. The distances be-
tween the molecules are decreased, and the mean-free-path
of the particles is decreased accordingly. This results in more
collisions per unit of time, giving a rise of temperature in
the compressed area. The increase of energy density (the
original kinetic energy of the material being compressed into
a smaller volume) is immediately distributed to the surround-
ing regions and, if given a sufficient time, will re-establish a
condition of equilibrium and uniform temperature. But since
the arrangement of the fields of force has been changed, the
electrical, magnetic, thermal, optical, and all other properties
of the material have been affected.

It is natural to suppose that an increase of pressure would,
by crowding the particles closer together, allow the electrons
less space through which to move and thereby increase the
resistance. But for most metals (pure hard metals at least)
the resistance falls with increasing pressure. This can be pre-
dicted, however, if we assume that pressure acts as does ex-
tremely low temperatures in-so-far as causing the molecules
to assume a more orderly arrangement within the substance.
Since there are frequent exceptions to the foregoing it is
necessary to assume that in all cases of increase in (he orderly
internal arrangement with increased pressure, direct open
traffic lanes are not produced. For example: if a box be filled
in an orderly way with large marbles fitted as closely to-
gether as possible and a small shot be dropped between the
marbles of the upper layer it could not fall directly to the
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bottom but would be forced to change its direction at each
layer.

Applications of Pressure Phenomena

Although there seem to be no pure examples of the applica-
tion of pressure phenomena to the radio art, there have been
numerous applications in combination with other actions.

‘Lepel in 1906 patented a detector known as the compressed

dielectric detector. It consisted of two electrodes, one flat,
the other spherical, separated by india rubber, collodion, or
celluloid. The electrodes when forced together by a pressure
of some 300 pounds allowed a current to pass. Apparently
this arrangement acted as a rectifier.

The action of certain crystal detectors is no doubt compli-
cated by pressure action. Although a relatively light contact
pressure may be used, the pressure per square cm. may reach
surprising values since the entire pressure may be transmitted
through an extremely minute area of the crystal (similar to
the ordinary phonograph needle exerting at times a pressure
of over 50 tons to the square inch). The consideration of the
rectifying properties of crystals falls properly under the third
division, dissimilar material in contact. The rectifying action
of coherers also is complicated by the pressure action but.
apparently, their action depends more heavily on thermo-
electric or thermionic phenomena. Microphonic contact evi-
dently depends, in part at least, on pressure actions taking
place within the particles or materials in contact.

Optical and magnetic pressure characteristics are important
enough to receive special attention in later sections.

We may add, before passing to examples of the second
division, that the hardening or heat treatment of a metal alters
its internal arrangement by a change of the space lattice or
of the crystalline structure. The result may be an irregular
intertwining of similar minute crystals as in a pure metal, in
the complex association of unlike crystals as is .the case in
some alloys, or the mixture of crystalline and non-crystalline
material. The two latter possibilities may be treated as dis-
similar materials in contact.

Examples of Division 2

This section gives more interesting actions for discussion.
The two bodies in contact are supposed to be the same chem-
ically, that is, they are both composed of the same kind of
molecules or atoms, but one body differing from the other in
physical condition.

Volta some hundred years ago discovered that when two
pieces of different metals were placed in contact and then
separated they acquired electric charges. If the two pieces
are placed in an electrolyte and joined through an outsidz
circult a current will be set up. The nature of the electro-
motive force thus established received no adequate explanation
until O. W. Richardson and P. Debije, through their re-
searches, pointed out that contact electromotive is an intrinsic
property of metal and is dependent on the rate at which the
electrons in the metals “evaporate”. Although the metals
exhibit this action in its highest degree, any two materials will
in general give rise to a contact difference of potential which
1s accounted for by the difference of the electron pressures in
the two. - Contact potential difference may amount to several
volts; it is an important factor in vacuum-tube theory and
practice, for example, thorium oxide is used in filaments to
reduce the contact potential, thereby allowing the electrons to
escape with the expenditure of less work (lower filament heat
or lower plate voltage) from a pure metal filament,

The importance of contact potential will be better appreci-
ated when we reach the t/ird division and the section dealing
with thermionic phenomena. For the present a brief explana-
tion will be sufficient for the conditions of the secornd division
under which it arises.

A contact potential represents the amount of work required
to take a unit charge out of the substance in question against
the attractions within the surface. The greater the contact
potential, the greater the energy which has to be supplied to
the electron to drive it out. The work necessary to move an
electron across an interface, between two different substances
(in this case between the same substance in different physical
condition) depends thercfore on the difference of the contact
potentials of the individual substances, that is, on the rate
at which the electrons evaporate from the two substances,
For example, in a mercury-vapor lamp, when the mercury is
first heated, molecules and electrons evaporate; this tends to
create a difference of potential, (Continued on page 122)
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THE

“Short Wave Master

A 14-115 METER T. R. F. RECEIVER

99

There are many s.w. fans who maintain that tuned r.f. receivers are
the most desirable type for short-wave reception—and for them this
receiver offers a good example of modern design

startlingly revived interest in home

set building, brought about mainly
by the growth of the short-wave “game.”
People everywhere are buying parts, studying
hook-ups and neglecting their business, -their
friends and their families in their search for
elusive foreign low-wave phone stations. The old DX fever
of eight and ten years ago is again rampant and has afflicted
many fo;mer radio fans and constructors who have not touched
a soldering iron in years, as well as newcomers who are just
discovering radio to be the ideal hobby it has always been for
countless “hams.”

The vagaries of short-wave transmission, the uncertainty of
broadcasting schedules and the generally unsettled nature of
high-frequency technique, are just what are making the short
waves so interesting. Logging certain foreign stations is very
much a sporting proposition, akin to making a hole in one,
and that is what maintains a radio fan’s curiosity and attention
at fever pitch, not only for weeks, but for months and years.

The people en-
tering the short-

NE of the outstanding phenomena of
1933 radio history has been the

By
Hubert L. Short
and
Frank Lester

particular has benefited by the recent ava-
lanche of new tubes, which otherwise has dis-
tressed the broadcast set business. It is now
possible to build stable, fairly simple short-
wave receivers that are highly sensitive and
selective and that operate a loudspeaker with
a comfortable margin of reserve power.

A representative receiver of the new crop is
the new Short-Wave Master 6, described herewith for the first
time. This is a thoughtfully designed kit job ‘brought out to
meet the special requirements of the many people who want
to enjoy the fun and thrill of building their own short-wave
set, but who are not capable of or do not have the facilities
for performing a great deal of tedious machine work on metal
shields and chassis. The day of the wooden baseboard set is
definitely over, and the practice today is to use metal con-
struction, for reasons of both electrical necessity and physical
appearance. ‘

The Short-Wave Master 6 is a little different from other kit
sets in that the cabinet is supplied as a completely finished
unit, with all shield partitions welded in place. Accurate
mechanical fitting
of all the parts is

wave game at the
present time are
particularly fortu-

FIGURE 1. THE SCHEMATIC CIRCUIT .DIAGRAM

thus assured. Both
top and bottom
are quickly remov-

nate in that they
have a wide choice
of parts, circuits
and -accessories.
There is little of
the confiision and
blind groping that

able, leaving the
inside fully acces-
sible for all the
assembly and wir-
ing operations.
Measuring 12%
inches wide, 834

marked the early
days of the broad-

inches deep and
814 inches high,

cast business, and
the constructor
now really gets a
fair return for his

the cabinet is fin-
ished in mark-
proof black
crackled enamel

investment in
equipment. The
short-wave field in

L 7ooupspeaker |
= INPUT TRANSE ) and presents a
* professional, fac-

tory-built appear-
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ance of which the builder will be
proud. The top, of course, is hinged
to permit quick changing of plug-in
coils.

The power pack is built as a sepa-
rate little unit measuring 974 inches
long, 634 inches wide and 514 inches
high overall. Connection between
the receiver and the pack is made by
a convenlent plug-and-cable system.
The pack was made separate from
the tuner because a separation of
several feet between the units con-
tributed noticeably to the quietness,
stability and general flexibility of the
outfit. Furthermore, the absence of :
the extremely heavy power trans-
former, filter chokes and filter from
the receiver chassi makes the latter
easier to handle.
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volt switch, which is snapped to
“off” when the knob is turned to the
zero or minimum volume setting.
Two individual leads for the switch
are provided in the flexible cable that
connects the set to the power pack,
so the latter may be mounted out of
sight and need neither be seen nor
touched.

For the sake of simplicity, the
schematic wiring diagram does not
show the cable, which contains eight
wires: two pairs in parallel for fila-
; ment supply (to avoid voltage loss

R through the wires), two for the con-
trol switch and one each for “B”
plus and “B” minus.

Four pairs of plug-in coils, using
Isolantite six-prong forms, give the
Master Short-Wave 6 a wavelength

Electrically, the receiver comprises
one stage ol tuned radio-frequency
amplification, employing a type —58
tube, VI. (See the complete sche-
matic diagram, Figure 1, for parts
markings.) This tube, the antenna
plug-in coil L1, the tuning condenser
C2 and the trimmer CI, occupy the
left-hand compartment of the cabi-
net. The rf. tube works into a re-
generative detector V2, another type
—58. This tube, the detector plug-in
coil L2, the tuning condenser C3 and
the regeneration control potentiom-
eter RS, occupy the right-hand com-
partment. The detector is resistance-
capacity coupled to a type —56 first
audio stage, V3, which in turn feeds
into a push-pull Class A output
stage using two type 2A5’s, V4, V5. The power pack is of
orthodox construction and uses the reliable type —80 rectifier,
V6, in a full-wave circuit, with plenty of filter action supplied
by the chokes T3 and T4 and the filter condensers C13, C14,
C15. Resistor R12 is merely a 12,000-ohm bleeder put there
to protect the electrolytic filter condensers while the tubes are
warming up.

The audio components of the set are arranged along the back
of the cabinet and are isolated from the sensitive rf. and
detector section by a solid shield that extends the full length
of the box.

In addition to the detector regeneration control R5, there is
a separate r.f. gain control in the form of R1, which is a
50,000-ohm variable resistor that determines the control grid
bias of the r.f. tube, V1. This control is combined with a 110-

THE POWER PACK

These wieaes provide the complete layout
plan for the power supply unit. All connec-
tions to recelver are made by one cable plug
and the socket next to the rectifier tube

range of 14 to 115 meters. Extra
coils to reach the broadcast band are
also available separately. It is an
interesting fact that the two coils of
each pair are identical, obviating the
care usually required in seeing that
the r.f. coil is plugged into the r.f.
socket, etc. The four pairs of coils
supplied with the set tune as follows
with the 90 mmfd. variable con-
densers C2 and C3: red dot coils,
14-24 meters; blue, 23-41 meters;
black, 38-70 meters; yellow, 65-115
meters. A check in the Rapio News
Laboratory showed plenty of allow-
ance for overlap, the exact coil
ranges being 13.8-25.2, 22.5-42.0,
36.2-69.1 and 61.3-117.5 meters.—
THE EbITORS.

Each coil contains a secondary of heavy wire, an interwound
primary and a tickler in a slot at the lower end. With the
coil L1 in the antenna position, the secondary functions as
such, but the small “tickler” winding is employed as the pri-
mary. while the interwound “primary” is shunted by a 35
mmfd. midget condenser C1 to form a sort of absorption
tuning loop for “trimming” purposes. The setting of this con-
denser is not critical; the correct position for each pair of
tuning coils is quickly determined by ear.

The primary winding of L1 is brought out to two separate
binding posts, so that a doublet antenna with transposed
feeder lead-in may be used if desired. With an ordinary
antenna, the lower end of the winding is simply grounded by
a jumper to an adjacent post that makes contact with the
cabinet. (Continued on page 122)

UNDERSIDE AND TOP VIEWS OF THE RECEIVER

Here the hinged top cover and the base plate have been removed to show the location of parts.

The simplicity of

assembly is especially noteworthy

wwWw americanradiohistorv. com
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ELIMINATING CHARTS AND TABLES IN READING

Multi-Purpose Meters

In this article the author gives further suggestions for extending the appli-
cations of meters, illustrating the use of a new universal scale which per-
mits direct readings in numerous ranges without calculations. An earlier

HE present article is a continuation of
the one on “Eliminating Charts and
Tables in Reading Multi-Purpose
Meters,” which appeared in the June,
That article described and illus-
trated the new Taussig Masterdial and also explained its uses in
connection with multi-range voltmeter and milliammeter cir-

1933, issue of Rapio NEwS.

cuits commonly employed.

Several letters have been
received from readers who
were under the impression
that the application of the
Masterdial is limited to the
two uses explained in the
first article. Other readers
seemed to think that the
utilization of the Master-
dial involved the necessity
of making intricate mathe-
matical calculations.

Before proceeding fur-
ther, it should be under-
stood definitely, first, that
the Masterdial is practically
unlimited in its application
and, second, that no cal-
culations whatsoever are
necessary in order to apply
this convenient device.

Referring to Figure 1, it

0-1 MILLIAMMETER CONVERSION
Circuit for conwverting the 0-1 milliammeter to
wvarious a.c. and d.c. voltmeter applications through the use
of a meter rectifier and multiplier resistors

Figure 2.

article appeared in the June issue

By H. G. Cisin

Part Two

A TINY RECTIFIER

An 0-1 milliammeter may be converted to use as a universal

meter by adding this rectifier and the necessary multipliers and

shunts for the ranges desired, as shown in the accompanying
circuits

four ranges of d.c. voltages.

will be noted that the Masterdial is calibrated
to read 5 a.c. voltage ranges, when used with
an 0-to-1 ma. d.c. meter and a Taurex rectifier.
(This rectifier is shown in photo.) Figure 2
illustrates an arrangement whereby the same d.c. milliammeter
may be employed for reading four ranges of a.c. voltages and
When the triple-pole, double-

throw switch SW2 is
thrown to the down posi-
tion, the Taurex rectifier is
connected in the circuit,
thus converting the meter
into an efficient a.c. meter.
When the switch is in the
up position, the meter re-
verts to its normal use as a
direct-current meter. Ad-
ditional voltage ranges may
be obtained by increasing
the number of contacts at
switch SW1 (Figure 2) and
providing suitable multiply-
ing resistances. However,
the same resistors are used
both for a.c. and d.c., thus
saving the cost of a com-
plete set of precision resis-
tors and more than offset-
ting the cost of the Master-
dial.

CIRCUIT FOR CAPACITY MEASUREMENTS

Figure 3. An inexpensive but accurale capacity meter may
be constructed using an 0-1 milliammeter, a meter rectifier
and suitable resistors and switches, as shown in this circuit

-RANGE - -~ 0-1 MA,
POSITION 1 =
.001 TO .4 MFD.
POSITION 2=
.4 TO 4.0 MFD, FIG.3
25,000 OHMS -~ RECTIFIER
1
¥ POSITION 4
POSITION 2.
v —0
= m 1_0 \]
%, .01 AMP i
§)‘ UITTELFUSE e <y | f
w4 TesT. Ll .
VOLTAGE RES. 80,000
RANGE IN OHMS OHMS
0-4
0-10 A 240,000 \7 e N
0-4100 | B 400,000
d UTT
0-4000 | € {1.000,000 g ON 038,9/;%
= J °
SW3 SwWiH
o A.C.VOLTAGE . 110 V. A.C.
S\ TO BE MEASURED Fi GZ =
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This type of a.c. meter indicates
the average value instead of the
rms. value, and as a result, the
range of the meter is a little larger
than that of a d.c. meter with the
same multiplier. The resistance of
the rectiher varies slightly with the
current flowing through it. (This is
truc of every rectifier-type a.c. me-
ter.) Tor this reason, the scale is
necessarily non-uniform.

On the universal type meter, the
maximum range of the d.c. milliam-
meter i1s made somewhat smaller
than 1 ma., thus making the maxi-
mum a.c. range just right. On d.c.,
an cxternal shunt makes this range
exactly 1 ma.

The Calibration

The universal meter comes cali-
brated for an a.c. voltage range of
5 volts. It has been found that
when the 10-volt range is employed,
the readings will not be accurate if
multiplied by two. Therefore the
serviceman will be especially inter-
ested in the calibrations plotted by
Mr. Taussig and incorporated in his
Masterdial.  These cover 0 to 10,
0 to 100, O to 250 and O to 500. It
will be noted that all scale readings
calibrated for the universal meter
are marked on the Masterdial scale
with a (U), while all scales cali-
brated for a meter using the Taussig
rectifier (Taurex) are marked with
a (T).

When the meter is being used with
the Taurex rectifier for a.c. measure-
ments it will be necessary to insert
an additional resistance at the point
marked “X” so that the calibrations
on the Masterdial will read correctly.
If so, the value of the required resis-
tance will be found on the card
mount to which the Taurex rectifier
1s secured. An .01 amp. fuse is
shown in the circuit. This is pro-
vided merely for the protection of
the meter and the rectifier. Switch
SW4 should be closed to short out

©

| P

-START -

v ATV T TP T T T T T I T]T
RESH000000 1 2 3 4 § 6 7 8 9 10 # f2 43
P Tk A KA I Al b o e
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Y N s i L Iy S
RES. .25MEG. 0 100 150 200 250
O‘SOOVAC.(U)I”“i””Il“Kl T 1']IHIKHII)]HIIIIIIIHI[TM'—r—
RES. .SMEG. 0 100 200 300 400
- AN L B B B B O B 8 Rl
AT S A s
CAPACITY I} rl l| TTi7 ilIIIIKHIIIIHIHIII | IIITIYH
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Figure 1.

THE CALIBRATED SCALE
OF THE MASTER DIAL

This is the roller scale removed

from the universal meter scale, which attach-
ment aas tllustrated in the June issue. It
provides direct calibrations for 16 possible
applications of an 0-1 milliammeter or a
universal meter

the fuse when highly accurate readings are being taken, other-
wise the resistance of the fuse would introduce a factor of

error on the lower ranges.

Figure 3 shows how easy it is to use an O-1 d.c. meter as a

capacity meter.

The only requirements are a few resistors, a

Taurex rectifier, a double-pole, double-throw switch and, of

course, a Masterdial.
A 110-volt a.c. power
source is used. When
switch SW1 is in the
No. 1 position, the
meter will indicate ca-
pacities from .0001
mid. to .1 mfd.; when
in the No. 2 position,
the meter reads capac-
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shorted. The resistance should then
be increased gradually until the meter
shows full-scale reading.

The Masterdial is supplied with
two series type resistance range cali-
brations. The type of circuit em-
ployed is shown in Figure 4. Here
a variable resistance is connected in
series with a milliammeter and a
dry cell. The first calibration pro-
vides a means of measuring resis-
tances from O to 50,000 ohms. In
this case, a 1.5-volt dry cell is used
at “V” and a 1500-ohm resistance
at ‘R.” The resistance is made ad-
justable to compensate for voltage
variations.

The second calibration permits
measurement of resistances up to
100,000 ohms. In this instance, a
4.5-volt battery is used at “V”’ and a
4500-ohm resistance at “R.”

If additional ohmmeter range are
desired, these may be obtained quite
readily by increasing the potential at
“V” and the resistance at “R.”
Thus, the voltage may be increased
from 1.5 to 15 volts and the resis-
tance from 1500 ohms to 15,000
ohms. This extends the resistance
range tenfold. Similarly, the 4.5-
volt battery may be increased to 45
volts and the 4500-ohm resistance to
45,000 ohms.

Reading Low Values

For reading very low resistances,
the shunt circuit shown in Figure 3
is employed. The Masterdial is pro-
vided with two calibrated scales for
low-resistance readings, one to take
care of a meter having an internal
resistance of 27 ohms and the other
for the standard 50-ohm meter such
as the Universal. Resistances from
1000 ohms down to 1 ohm are mea-
sured using this type of circuit.

Four blank spaces are provided for
individual calibrations. These may
be inserted readily by using the edge
of the celluloid as a ruler.

From the above, it is evident that

any radio serviceman can save money and have more accurate

test equipment through the utilization of the Masterdial.

If

he needs a portable ohmmeter, he can readily construct
one merely by following the circuits shown in Figures 4 and 5.

Both may be incorporated in a single instrument.

An ohm-

meter of this kind could be made up in a very compact case,

RESISTANCE-MEASURING CIRCUITS

values of resistances.
ranges are given in the table.
measuring low resistance.

Figure 4. This is the so-called series circuit used in measuring high
Values for ¥V and R for different resistor
Figure 5. 4 shunt circuit is used for
The wvalues given in Figure 5 provide a
resistance range of 0-1000 o/ms when employed aith a meter having
an_internal resistance of 50 ohims (W eston Universal), or a range of
0-500 ohms awhen a meter (Weston type 301, 0-1 milliammeter) having

27 ohms internal resistance is ¢mployed

with battery connected
either internally or ex-
ternally to the binding
posts BP1 and BP2.
If separate multi-
range voltmeters, milli-
ammeters or capacity
meters are desired,
these are readily avail-
able by means of the

ity values of from .2 Masterdial. Combina-
mfd. to 4 mfds. Re- N tion instruments may
ferring to Figure 1, it I V:g/g\o/\/\’ A also be constructed
will be seen that both . R 0-1 MA. | OHMS I with equal facility. For
these capacity ranges = T | example, a compact
are provided for in the 5.4  TEST LEADS { a.c-d.c. volt-ohm-mil-
Masterdial. In start- FIG. s = 45V CAD TEST liammeter may be de-
ing to use the meter LE‘:\DS sired. Here again, the
as a capacity meter, R \Y RANGE I essential requirements
the variable resistors 1500 OAMS | 1.5V, 50,000 OHMS j are a good d.c. milli-
should be adjusted to 15000 ® 15V. | 500.000 v ammeter, a Taurex rec-
the lowest resistance 4500 » 45V. | 400,000 © = tifier and a Masterdial.
value and the test ter- 25,000 © 45V, 1 MEG. FIG.5 Other standard parts,
minals should be (Cont’d on page 125)
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the popularity of the universal type of broadcast

receiver. The same principle of universal receiver de-

sign employing the new type vacuum tubes is now
being applied with equally successful results to the short-
wave receiver. The “Prizewinner” a.c.-d.c. three-tube short-
wave receiver described in this article is truly a universal
short-wave set. It 1s designed for operation on either 110-
volt direct or alternating current (50-60 cycle) or, by the
use of a battery cable which connects to the points as indi-
cated in the schematic wiring diagram, Figure 1, it can con-
vert the circuit for battery operation.

The universal application of this receiver and the excellent
sensitivity and volume (for a small set) that it is capable of
providing is made possible by the employment of the new
tubes, comprising the —25Z35 full-wave type rectifier, the new
—77 bias detector and the —43 type power-amplifier tube.
There is nothing complicated in the construction of the re-
ceiver and the cost of the parts is under $10.00. The re-
celver Incorporates its own power supply, and an idea of
its compact size may be had by noting the cabinet dimen-
sions (11 inches long by 6% inches deep by 7 inches high).

Loudspeaker Reception

While the receiver is intended primarily for headphone
reception, it is capable of operating a magnetic type speaker
or a dynamic type reproducer on local stations. The set
functions well when connected to a 10-inch size dynamic type
speaker. In this case, the speaker incorporates its own recti-
fying system, operating from 110-volt, 60-cycle line supply.
However, a dynamic type reproducer with a field winding
of approximately 4000 ohms can obtain the necessary exciting
current for its operation, direct from the receiver power sup-
ply. The field winding is simply connected across the cath-
ode to ground circuit of the —257Z5 rectifier, as shown in the
schematic wiring diagram, Figure 1.

Where the set operates on direct or alternating current, the
heaters of the tubes are connected in series. This offers no
complication, as all three tubes operate at 0.3 ampere cur-

THE past six months have proven beyond any doubt

FIGURE 1. THE CIRCUIT DIAGRAM
. CA  BATTERY HARNESS COLOR CODE
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EPLE G 77 7 -43
—ii g
x
g § R4 <
I .8
h o
L3
o
= (&)
,| 1= CO
M - S
2575 ) -C40
i‘_CH
1

Ravio News ror Avcust, 1933

An A. C.-°D. C. Universal

Three-Tube
. W. Set

By William C. Dortf

rent. A wire-wound resistor of 175 ohms, connected in
series with the heater circuits of the tubes, is used to absorb
the excess voltage. To light the pilot lamp, this resistor is
tapped 30 ohms from one end and the pilot light is connected
across this tapped resistance.

The circuit consists of a standard regenerative detector,
with a conventional grid leak arrangement, employing the
—77 type tube. The antenna is capacitively coupled to the
detector circuit. The impedance-coupled audio-amplifier
stage uses the —43 pentode type power tube. An effective
two-section, power-filter system is used with high-capacity
filter condensers and well-designed chokes.

There are four plug-in coils to cover the entire short-wave
band from 14 to 195 meters. The coil data appears in Figure
3. A word here, in reference to the construction of the coils,
will not be out of place. The position of the tickler coil should
be kept as far away from the grid coil as possible, without the
circuits dropping out of oscillation. The distance as outlined
in the coil data will be correct for most of the inductances.

In reference to the physical construction of the “Prize-
winner,” the reader can refer to the schematic wiring dia-
gram, Figure 1, and the top view of the set, Figure 2, which
shows the proper placement of most of the parts.

Operation

When the receiver is operated on direct-current supply, it
is necessary to observe “polarity.” If the set does not pro-
duce a signal after a minute or so. reverse the line plug and
the receiver should work immediately. If the set is to be
operated from batteries, a special harness cable is connected
to the points indicated in the schematic wiring diagram,
Figure 1. Then the —-237Z5 rectifier tube is removed, as it is
not employed. The —41 type power tube is substituted for
the —43 type tube. The battery cable is connected according
to the color code on the drawing. This cable connects the
two tubes in parallel so the heaters can be operated on 6
volts. The B supply should be approximately 135 volts.

To prevent any danger of a short-circuit in the line, a
condenser of .01 mfd. is connected between the ground bind-
ing post and the receiver chassis. The ground lead should
never be connected direct to the chassis. (Cont’d on page 124)

VIEW FROM ABOVE

Figure 2. The layout is wvery simple. The position of the

tubes reading from left to right are: =2525, ~43 and the =77
At the left are the plug-in coils

iypes.
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World Short-Wave Station L.ist

(All time given is Eastern Standard Time)

Meters kc.

14.96
14.97

59,064
51,724
42,530
31,000
30,593
29,803
27,800
25,960
25,700
24,380
24,000
22,201
21,540
21,470

20,680

20,680
20,620
20,500
20,380
20,140

19,820

19,720
19,680

19, 220
19,220

19,200
19,020

18,960
18,892
18,890
18,820

18,680
18,620
18,610
18,600
18,440
18,400
18,382
18,370
18,350
18,350
18,340
18,310
18310
18,295
18,240
18,240
18,193
18,180
18,145
18,105
18,100
18,020
17,850

17 640

17,300

Call
PI4PA
RWo1

1ID
WKN

EAQ

By Wavelength, Frequency, Call, Location and Time

Location

Palembang, Sumatra
Moscow, U. 8. 8. R.
Berlin, Germany
Plttsburgh, Penna.
Golfo Aranei, Sardinia
Fiumicino, ICaly

Palo Alto, Calif.
Chelmsford, England
New Brunswick, N. J.
Bowmanville, Ont,

San Mateo, Calif.
Rugby, England
Saxonburg, Penna.
Daventry, England
Deal,

Lawrenceville, N. J.
Lawrence, N. J.

Buenos \1rcs, Argentina
Buenos Aires, Argentina
Lawrenceville, N. J.

Buenos Airces, Argentina

Service and Schedule
Exp.

Broadeast

Exp.

Lixp.

Exp.

Exp.

Exp.

Exp.

Exp.

Broadcast

Exp.

Phone

Exp. 7 AM.—2 P.M.
Broadeast

Exp.

Phone to LSN; 8 A.M., 4 P.M.
Transatlantic phone

Phone to GAA

Phone to Europe

Phone to Bngland; 8 A.M.—

4 P.M.
Phone to WLO; 8 AM., 4 PM

Podebrady, Czechoslovakia Phone

Buenos Alres, Argentina
Buenos Aires, Argentina
Buenos Aires, Argentina

Saigon, Indo-China
Bandoeng, Java
Chieago, 11
Rugby, England
Nauen, Germany

Phone

Phone to U. 8.

Phone to Europe, after 10.30
PM

Phone to Paris

Phone to PCK

Exp.

Phone to ships and LSN

Phone to LSG; tests at 10 A. M.
and 3 P.M

Leopoldville, Belgian Congo  Phone to ORG

Nauen, Germany
Nauen, Germany
Buenos Aires, Argentina
Deal, N. J.

Ste Assise, France
Lawrenceville, N. J.

Madrid, Spain
S‘mtmgo, Chili

CrC
l< RO FRE Ste. Assise, France

]’PU
DFA

ORG
WKW-

Ste. Assise, France
Rio de Janeiro, Brazil
Nauen, Germany*
Deal, N. J.
Lawrenceville, N. J.

Brusscls, Belgium

W2XBJ Rocky Point, L. L.
LSR

Buenos Alres, Argentina
Rocky Point, L. I.
Klipheuvel, S. Africa
Bandoeng, Java

Lima, Peru
Bodmin, England
Rugby, England
Kootwijk, Holland
Bogota, Colombia
Kootwijk, Holland
Saigon, Indo-China
Bandoeng, Java
Wellington, N. Z.
Deal Beach, N. J.
Lawrenceville, N. J,
Saigon, Indo-China
Rugby, England
Maraeay, Venezuela

YvQ
PRO—FRE Ste. Assise, France

W2XCU
VEOBY

Ste. Assige, France

Rugby, England

Drummondviile, Que.

Bandoeng, Java

Chicago, 11l

Bodmin, England

Bolinas, Calif.

“Radio Malabar,”
Java

New Brunswick, N. J.

Kootwijk, Holland

Saxonburg, Penna.

Bound Brook, N. J.

Daventry, England

Huizen, Holland

Koenigswusterhausen, Ger.

Bangkok, Siam

S. 8. Majestic

8. 8. Olympic

S. 8. Homeric

S. 8. Belgenland

8. 8. Monarch of Bermuda

8. 8. Minnetonka

S. 8. Empress of Britain

Nauen, Germany

Tokio, Japan

Dayton, Ohio

Oakland, Calif.

Ampere, N. J.

London, Ont.

Phone
Phone
Phone to FTM
Phone

Pho
Phonc to England; 8 AM.—
4 P.M.

Phone to 8. America

Phone

Phone

Phone 10 A.M.—noon

Phone to FTM

Phone to XDA

Transatlantic phone

Phone to England; 8 AM.—
4P.M.

Phone

Tests

Phone

Phone

Phone to England

Phone to Holland; 8.40—
10.40 AM

Tests

Phone to Montreal

Phone to New York

Phone

Phone to CEC and LSR

Phone

Phone to Paris

Phone

Phone to VKOME

Phone

Transatlantic phone
Phone to Paris
Phone to New York
Phone

Phone

Phone

Phone

Phone to England
Phone tb PCV 3.10—9.20 A.M.
Exp.

Phone

Transpacific phone

Bandoeng,

Phone

Exp.

Phone to Java

Broadeast, relays KDKA

Exp., relays WJZ

Broadeast

Exp., irregular
hone

Phone

Phone

Phone

Phone

Phone

Phone

Phone

Phone

Phone

Phone to Australia
XP.

Exp.

Exp.

Exp., irregular

Meters kc.
17.37 17.260
17.51 17,122
17.52 17,120
17.52 17,120
17.55 17,080
18.00 16,665
18.40 16,305
18.40 16,270
18.50 16,200
18.55 16,162
18.56 16,150
18.68 16,060
18.71 16, 030
18.80 15,850
18.90 15,860
19.36 15,490
19.46 15,410
19.54 15,344
19.56 15,330
19.58 15,300
19.65 15,270
19.68 15,243
19.72 15,210
19.73 15,200
19.76 15,190
19.81 15,140
19.81 15,130
19.83 15,120
19.83 15,120
19.85 15,104
19.90 15,075
19.92 15,051
19.99 15,000
20.08 14,930
20.23 14,706
20.42 14,690
20.50 14,620
20.60 14,550
20.65 14,530
20.65 14,530
20.69 14,545
20.70 14,480
20.70 14,480
20.73 14,460
20.80 14,420
20.95 14,310
21.17 14,150
21.52 13,950
21.53 13,925
21.63 13,860
21.72 13,811
2177 13,780
21.82 13,740
21.90 13,690
21.93 13,671
2206 13,591
22.26 13,480
22.38 13,400
22.40 13,380
22.58 13,285
22.:;8 13,220
22.93 13,074
23.00 13,040
23.38 12,830
23.45 12,795
23.46 12,780
24.19 12,394
24.40 12,290
24.40 12,290
24.40 12,290
24.46 12,250
24.46 12,250
24.46 12,250
24.60 12,150
24.68 12,150
24.89 12,045
24.89 12,045
24.99 12,000

HVJ

RAU
TI4NRH

Location

Norddeich, Germany
Szekesfehervar, Hungary
Deal, N. J.

QOcean Gate, N. J.
Rugby, England
Norddeich, Germany
Kootwijk, Holland
Lawrence, N. J.
Saigon, Indo-China
Rio de Janeiro, Braazil
Rugby, England
Arlington, Va.
Kauhuku, Hawail
Bandoeng, Java

Ste. Assise, France
Tokio, Japan

Dixon, Calif.

Dixon, Calif.
Schenectady, N. Y.

Lyngby, Denmark
Wayne, N. J.
Pontoxse, France
Saxonburg, Penna.
Zeesen, Germany
Montreal, Que.
Daventry, England
Montreal, Que.
Tokio, Japan
Vatican City, Italy

Tashkent, U.S.8.R.
Heredia, Costa Rica
Hialeah, Florida

Central Tuinueu, Cuba
Bogota, Colombia

Rocky Point, L. I.

Rio de Janeiro, Brazil
Mexico City

Geneva, Switzerland
Lawrenceville, N. J.
Buenos Aires, Argentina
Panama Clty

Buenos Aires, Argentina
Rugby, England
Lawrenceville, N. J.
Suva, Fiji Islands
Sonning-on-Thames
Bolinas, Calif.
Bucharest, Rumania
Rocky Point, L. I.

Rocky Point, N. J.
Abu Zabal, Egypt
Bolinas, Calif.
Drummondvﬂle, Que.
Bolinas,
%zckesfehervar, Hungary
Rugby, England
Rocky Point, N. Y.
Deal Beach, N. J.
Lawrenceville, N. J.
Drummondvi'le, Que.

. 5. Majestic
S 8. Olympic
S. 8. Belgenland
Homeric
S S. Monareh of Bermuda
. Minnetonka
. Empress of Britain
ikawa-Cho, Japan
Luropa
. Bremen
. Berlin
. Columbug
. Resolute
. Cap Polonio
. Deutschland
. Hamburg
. Cap Arcona
. New York
) Reliance
$. S. Oceana
S. S. Atbert Ballin
Rabat, Morocco

;e

DR RNTR R TR T IR AT
wmmmmmmmmgng Wt

Coltana, [taly
Rughy, Eng]and
Norddeich, (Germany
Wellmgton N. Z.
Bandoeng, Java
Rubgy, England
Ste. Assige, France
Rughy, England
Bandoeng, Java,
Rughy, England

FQ% FQE Ste. Assise, Franee

Ns§
FZG
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Arlington, Va.
Annapolis, Md.
Saigon, Indo-China

Service and Schedule

Phone

Phone

Phone

Exp.

Phone

Tests with ships

Phone to Bandoeng, from 7 A.M

Phone to England

Phone to Paris

Phone

Phone

Time; 11.57—noon

Phone to KWO

Phone, afternoons

Phone to Saigon

Exp.

Phones Hawaii, 27 P.M.

Phone to Hawaii, 2—~7 P.M.

Broadeast; Mo., We., Fri., 3—

- 4PM., Sunday 2—4 P.M.
Xp.

Bro 1dca.st relays WABC

Broadeast; 5—8 A

Broadcast, relays KDKA

Broadeast

Exp.

Broadeast

Exp.

Broadeast, irregular, mornings

Broadeast; 5.00~35.15 A.M.
daily

Broadeast

Broadcast

Phone to Panama and 8.
America

Broadcast, irregular

Phone

Tests; daytime
hone

Phone

Testing

Phone to England

Phone to England

Phone to Florida

Phone

Phone to New York

Transatlantic phone

Phone

Broadeast

Phone

Broadcast

Phone

Tests

Phone to England
Phone

Phone

Tests, irregular
Phone

Phone to Canada and ships
Tests

Transatlantic phone
Phone

Phone to England
Phone

Phone

Phone

Phone

Phone

Phone

Phone

Phone

Broadeast; 7.30~—9 AM.;
Qunda.ys

Tests

Phone

Phone to ships

Phone

Phone

Phone to New York

Phone

Phone

Phone to Holland

Transatlantic phone

Phone

Time signals; 11.57—noon

Time signals; 9.57—10 P.M.

Time signals; 2—2.05 P.M.

(Continued Next Month)
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Rff DIO ‘PROGRAM NWEATURES

AN OFFICIAL PROGRAM SERVICE

HE radio receiver is worth only what it receives.
when the more popular programs are on the air.

programs for this reason.

One of the main difficulties in broadcast listening is to determine just
Most listeners miss as much as 50 per cent of the worth-while
Ravioc News is therefore presenting this third instalment of a monthly broadcast schedule,

listing day by day what is felt to be the most noteworthy programs on the air in the evenings, on Saturday afternoons
and all day Sunday. The programs have been chosen by a committee of art, music and educational critics, as well as

representative listeners.

The programs listed are for the period of July 10th-August 10th inclusive.

The listings include

the name of the program, the time the program is on the air, the type of program, the name of the sponsor, the chain
and the national stations through which it is transmitted. To use the lists one should refer to the day of the week and

then run down the hours, marking off those programs you wish to listen to.

If you want to find the time for a given

program, the name of the program is shown bold face and is easily picked out. The list is correct up to the day of going

to press.

All time is Eastern Daylight Saving Time.

Deduct one hour for Eastern Standard Time, two hours for Central
Standard Time, three hours for Mountain Standard Time and four hours for Pacific Standard Time.

All programs are

sustaining, unless otherwise noted. All time is p. m. unless otherwise noted.

MONDAYS

5:45—LITTLE ORPHAN ANNIE. Drama.
Sponsor: Wander Co. NBC. WIZ, WBAL,
WBZ, WBZA, WJR., KDKA, WHAM.
WGAR, WLW, CKGW, WRVA, WWNC,
WIS, WJAX, CFCF. Also, 6:45—WENR,

KWCR, WREN, KOIL, WKY, KTBS,
WEBC, WDAY, KFYR, WFAA, KPRC
WOAIL

6:45—COUNTESS OLGA ALBANL Songs.
NBC. WEAF, WTAG, WRC, WJAR,
WBEN, WMAQ, WOC, WHO, WIS, WSMM,
WSB, WAMC, WSAI WWNXNC, WWFIL,

WTAM, WCKY.
6:45—JUST PLAIN BILL.
nos Sales Co, CBS.
WAAB, WKBW, WHK,
CKOK.
6:45—LOWELL THOMAS, News. Sponsor:
sun Oil Co. NBC. WJZ, WGAR. WLW,

Sponsor: Koly-
WABC, WCAOQ,
WCAU, WISV,

CKGW. WBAL, WBZ, KDKA, WHAM,
WJR, WSYR, WBZA.

7:00—AMOS ’N’ ANDY. Drama. Sponsor:
Pepsodent  Co. NBC. WJIZ, WBAL,
WBZ, WBZA, KDKA, WLW, WMAL,

CKGW, WRVA, WPTF, WIOD, WFLA.
Also, 11:00 —WMAQ. WENR, KWK,
WREN, KOIL, WTMJ, KSTP, WSM,
WMC, WSB, WSMB, KTHS, KDYL,
WKY, woOal, KOA. KGO. KFI, KGW.
KOMO. KHQ, KPRC, WDAF, WHAM,
WJIR, WFAA,

7:15—EVERETT MARSHALL. Songs and
Orchestra. Sponsor: Westinghouse Elec-

tric & Manufacturing Co. NBC.
WJZ, WBAL, WMAL, WBZ, WBZA,
WSYR., KDKA, WCKY, WIJR. Also,

11:15—KYW, KWK, KWCR, KSO. KOIL,

WREN, WTMJ, WIBA, KSTP. WEBC.
wDAY, KFYR, WMC, WDIX, WSB,
WSMB, WKY, WBAP, KPRC, KTHS,

WwoOAl, KOA, KDYL, KGO, KFI, KGW,
KOMO. KHQ. - N
7:15—BUCK ROGEKRS IN THE YEAR 2433,
Druma. Sponsor:  Kellogg  Co.  CBS,
WABGC, WNAC, WGR, WFBM, WHK,
WHAS, WCAU, KMOX, CKOK, WCCO.
7:30 — DOLPH MARTIN'S ORC"ES‘TR.\
AND TRAVELERS QUARTER. Sspon-
sor: Tide Water 0il Co. CBS. WABC,
WOKO, WCAO, WNXNAC, WGR. WDRC,
WCAU, WJAS, WEAN, WFBL. WJISY,
WLBZ, WHP, WFEA, WHEC. \VOf‘iC.
7:45—THE GOLDBERGS. Drama. hlm}l-
sor: Pepsodent Co. NBC. WEAF, WEEI,
WSAI, WENR, WOW, WTAG, WJAR.
WCSH, WLIT, WFBR, WRC, WGY,
WBEN, WCAE., WTAM, WWJ, WDAF.
7:45—BOAMKE CARTER. News. Sponsor:
Philco Radio & Television. CBS. WABC,
WCAO, WNAC, WGR, WBBM, WHK,
CKOK, WCAU, WJAS, WBT, WISV,
8:00—SOCONYLAND SKETCHES., Drama.
Sponsor: Standard Oil Co. of N. ¥, NBC.
WEAF, WTIC, WTAG, WEE], WIAR
WCSH, WGY. WBEN.
8:00—CLICQUOT CLUB ESKIMOS. L
Reser's Orchestra, Sponsor:  Clicquot
Ciph  Co. NBC. WJzZ, WBZ, WBZA,
WBAL, WHAM, KDKA, WGAR, WLS,
KWK, KWCR, KOIL, WREN, KS0,
WCKY, WMAL.
8:00—SINGIN' SAM,

Harry

Sponsor: The Barhasol
Company. CBS. WABC, WOKO, WCAO,
WNAC, WGH., "WGN. WEKRC, WHK,
WDRC, WFBM., KMBC, WCAU, WIAS,
WRAN, KMOX, WIFRBL, WSPD, wisv,
WCKY, WCCO, WADC.

8:30—KATE SMITII LA PALINA PRO-
GRAM. Sponsor: Congress Cigar Co.
CBS. WARC, WADC, WOKO, WCAO,
WGR, WGN, WKRC, WHK, wWOowo,

WFBM, KMBC, WHAS, WCAU, WIAS,
KMOX, WFBL, WSPD, WJSV, CKOK

Compiled by
Samuel Kaufman

WISN, WCCO. WHEC, WMT, WKEBN.
8:45—ABE LYMAN’S ORCHESTRA AND

IRVING KAUFMAN, Sponsor: Sterling
Products, Inc. CBS. WABC, WADC,
WOKO, WCAO, WNAC, WGR, WGN,

WKRC, WHK, WDRC, WFBM, KMBC,
WHAS, WCAU, WJAS, WEAN, KMOX,
WFBL, WSPD. WJSV, CKOK, WCCO.
8:45—FERDE GROFE’'S ORCHESTRA
WITH CONRAD THIBAULT. Sponsor:

Philip Morris & Co. NBC. WEAF,
WEEI, WTIC, WJAR, WCSH, WLIT,
WRC, WGY, WBEN, WCAE, WWwWJ,

WMAQ, WDAF.
8:45—PHIL COOK AND INGRAM SH:—\"-

ERS. Sponsor: Bristol-Myers Co., NBC.
WJIZ, WBZ, WBZA, WJR, WBAL,
KDKA, WGAR, WCKY, WMAL, WLS,
WSYR, KWK, KWCR, WREN, KSO,
KOIL.

9:00—A. & P. GYPSIES., Sponsor: Great
Atlantic & Pacific Tea Co. NBC. WEAF,
WIIC, WTAG, WEEI, WUJAR, WCSH,
WLIT, WRC, WGY, WBRBEN, WCAE.
WTAM, WWJ, WSAI. WMAQ, KSD,
WOC. WHO, WOW, WDAF.

9:00—SINCLAIR GREATER MINSTRELS.
Speonsor: Sinclair Refining Co. NBC.
WJIZ, WBZ. WBZA, WHAM, KDKA,
WGAR, WSB, WLS, KWK, WREN,
WTMJ, WBAL, KSTP, WEBC, WDAY,
KFYR, WRVA, WWNC, WIS, WJAX,

WIOD. WMC, WJR. WFLA. WSM, WSMB,
WJIDX, KVOO, KPRC, WOAI KTBS,
WKY, XKOIL, KWCR, WFAA, WLW,
KSO, WIBA.

9:30—AN EVENING IN PARIS. Sponsor:
Bourjois, Inc. CRBS. WABC, WCAO.
WNAC, WGN, WHK, CKOK, KMBC,
WCAU, WJAS., WEAN, KMOX, WJSYV,
KERN, KMJ, KHJ, KOIN, KFBK, KGB.
KFRC, KDB, KOL, KFPY, KWG. KVI,
WGST, KLZ, WCCO, WDSU, KOMA,

KSL.
9:30—JACK FROST MELODY MOMENTS,
Sponsor: National Sugar Refining Co.
NBC. WJZ. WBAL, WHAM, KDKA,
WGAR., WLW, WJR. WENR. .
10:00—CONTENTED PROGRAM. Sponsor:
Carnation Milk Co.” NBC. WEAF, WGY,

WBEN. WCAE, - WTAM, WWJ, KSD,
WENR, CKGW, CFCF, WOAI WOC,
WHO, WDAF, KSTP, KPRC. WTMJ,

WEBC, KFYR, WSM, WMC, WSB, WKY,
WFAA, WLW.

10:00—RICHFIELD COUNTRY CLUB. Alex,
Morrison. Golf Lessons. Sponsor: Rich-
field 0il Co. of N. Y. CBS. WABC,
WOKO, WCAO, WAAB, WKBW, WDRC,
WCAU, WIAS, WEAN, WFBL, WJSV,
WPG, WICC, WLBW, WHP, WHEC,
WAMAS.

10:30—EDWIN C. HILL—“Human Side of
the News.” CBS. WABC. WOKO,
WCAQO, WAAB, WKBW, WHK, CKOK,
WDRC, WFBM, KMBC, WJAS, WFBL,
WSPD, WQAM, WDBO, WGST, WPG,
WLBZ, WBRC, WICC, WDOD, KVOR,
KLZ, WLBW, WHP, WKBH, WFEA,
WREC, WCCO. WODX, WLAC, WDSU,
WTAR, WMBG, WDBJ, WHEC, KSI,,
KTSA., WTOC. WIBW, CFRB, WMT,
KFH, WSJIS. WORC. WNAX. WNOX.

10:45—HOWARD BARLOW’'S SYMPHONY
ORCHESTRA. CBS, WABC, WADC,
WOKO, WCAO, WAAB, WKBW, CKOK,
WDRC, WFBM, KMBC, WIJAS, WEAN,
KMOX, WFBL, WSPD, WJSV, WQAM,
WDBO, WDAE, WGST, WPG, WBRC,
WICC, WBT, WDOD, KVOR, KLZ,
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WLBW, KTRH, KFAB, KLRA, WFEA,
WREC, WCCO. WODX, WLAC, WDSU,
WTAR, WMBD, WMBG, WDBJ, WHEC,
KSL, WMT, KFH, WSJS, WORC, WIP.

TUESDAYS

65:45—LITTLE ORPHAN_ ANNIE. Drama.
Sponsor: Wander Co. NBC. WIZ,
WBAL, WBZ, WBZA, KDKA, WJR,

WHAM, WGAR, WLW, CKGW, WRVA,
WWNC, WIS, WJAX, CFCF. Also 6:45
—WENR, KWCR. WREN, KOIL, WFAA,
KSTP, WEBC, WDAY, KFYR, WKY,
WOAI, KTBS, KPRC.

6:00—MME. FRANCES ALDA. Songs. NBC.
WEAF, WDAF, WCKY, KSD (WSB,
WSM, CKGW, WDAY, KPRC, WAPI,
WRC. WKY, WSAI off 6:15) (WBEN,
WIAR, WJAX., WOC, WHO, WFAA,
WTAM on 6:15) WIOD, WWNC, WCAE,
WIS, WIBA, KOA, KPO, KFYR, WSMB,

WOAI, KTBS, WTAG, KDYL, WMAQ.
WFLA, WWJ, WRVA.

6:46—JUST PLAIN BILL. Drama. Spon-
sor: Kolynos Sales Co. CBS. WARBC.

WCAO, WAAB, WKBW, WHEK, CKOK,
WCAU., WISV,

6:45—LOWELL THOMAS. News., Sponsor:
Sun Qil Co. NBC. WJZ, WBZ, WB2Z4\,
CKGW, WJR. WBAL, KDKA, WGAR,
WHADM, WLIV, WSYR.

7:00—AMOS N’ ANDY. Drama. Sponsor:
Pepsodent Co., NBC. WJZ, WBAL, WBZ,
WBZA, KDKA, WLW, WMAL, CKGW,
WIOD, WFLA. WRVA, WPTF, WGAR.
Also, 11:00 — WMAQ, KDYL, WDAF,
KOIL, WTMJ, KSTP, WSM, WMC, WSB,
WSMB, KTHS, WCKY, KPRC, WOAI,
WKY, KOA. KGO, KFI, WHAM, KGW,
KOMO, KHQ. WENR, KWK, WIJR,
WREN, WBAP.

7:15—BUCK ROGERS IN THE YEAR 2133.
Drama. Sponsor: Kellogg Co. CBS,
WABC, WNAC, WGR, WBBM. WHK,
WHAS, WCAU, KMOX, CKOK, WCCO.

7:30 — JACK DEMPSEY'S GYMNASIUM.
DPrama. Sponsor: Wyeth Chemical Ca.
CBS. WABC. WCAO, WKBW, WKRC,
WHEK, WCAU, CFRB.

7:45—THE GOLDBERGS. Drama. Sponsor:
Pepsodent Co. NBC. WEAF, WTAG,
WEEI, WJIAR, WFI, WRC, WGY,

WBEN, WCAE, WTAM, WW.J, WCSH,
WFBR. WSAIL WENR, WOW, WDAF.
7:4i—BOAKE CARTER. News. Sponsor:
Philco Radio & Television. CBS. WABC,
WCAO, WNAC, WGR, WBBM, WHK,
CKOK. WCAU, WJAS, WISV, WBT.
8:00—BLACKSTONE PLANTATION. JULIA
SANDERSON AND FRANK CRUMIT.
Sponsor: Waitt & Bond Co.,, NBC. WEAF,

WTAG, WEEI, WJAR, WCSH, WFI,
WRC, WGY, WBEN, WCAE, WTAM,
WwJ.

8:00—ENO CRIME CLUES. Drama. Spon-
sor: Harold F. Ritchie & Co. NBC. WJIZ,
WBZ., WBZA, KDKA, WHAM, WGAR,
WBAL, WMAQ, KWK, WREN, WLW,
WMAL., WJR.

8:15—THE MAGIC VOICE. Drama. Spon-
sor: Ex-Lax Co. CBS. WABC, WHAS,
WJISV. WADC, WKRC, WCAU, WOKO.

WHEK, WCAO, CKOK. WNAC, WIAS,
WBT, WEAN, WDRC, KMOX, WGR.
WFBM, WFBL, WGN, KMBC, WSPD,
KRLD.

8:30—WAYNE KING’'S ORCHESTRA. Spon-
sor: Lady Esther. NBC. WEAF, WTAG,
WCAE. WTAJ. WEEI.L WBEN, WJAR,
WFI, WRC, WGY, WTAM, WCSH, WivJ,
WSAI. KSD. WOC, WHO, WOW, KSTP,
WMAQ, WDAF.,

8:30—KATE SMITH
GRAM. Sponsor:

LA PALINA PRO-
Congress Cigar Co.
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CBS. WABC, WHAS, WJSV, WADC,
WKRC, WCAU, WHEC, WMT, WOKXKO,
WHK, WCAO, CKOK, WOWO, WJIAS,

WISN, KMOX, WGR, WFBM, WFBIL,
WCCO, WKBN, WGN, KMBC, WSPD.

8:45—ABE LYMAN’S ORCHESTRA AND
IRVING KAUFMAN. Sponsor: Sterling
Products, Inec. CBS. WABC, WHAS,
WISV, WADC, WKRC, WCAU, WOKO,
WHEK, WCAO, CKOK, WJAS, WEAN,
WDRC, KMON, WGR, WIBM, WFBL,

‘WCCO, WGN, KMBC, WSPD, WNAC.
9:00—BEN BERNIE’S BLUE RIBBON OR-

CHESTRA. Sponsor: Premier Pabst
Sules Co., NBC. WEAF, WRVA, WBAP,
WTAG, WEEI, WJAR, WCSH, KOA,
KSD, WRC, WIKFBR, WFI, WGY, WBEN,
WTAM, WCAE, WLS, WSAI, WWJ,
WOC, WHO, WOW, KSTP, WDAY,
KFYR, WCKY, WS)M, WMC, WSMB,

WKY, WOAI, KPRC, WTM.I.
9:13—THREADS OF HAPPINESS ORCHES-

TRA. Sponsor: Spool Cotton Co. CBS.

WABC. WADC, WOKO, WCAO, WNAC,

WKBW, WGN, WKRC, WHK, CKOK,
WOWO, WDRC, WI'BM, KMBC, WHAS,
WCAU, WJAS, WEAN, KMOX, WFBL,
WSPD, WJSV, WQAM, WDBO, WDARE,
WGST, WBRC, WBT, KRLD, KTRH.
KLRA, WREC, WCCO, WLAC, WDSU,
WTAR, KOMA, WHEC, KTSA, WTOC.

KFH, WNOX. Also 11:15—KERN, K>MJ,

KHJ, KOIN, KFBK, KGB, KFRC, KDB,

KOL, KFPY., KWG, KVI, KLZ, KSL.
9:30—ED WYNN AND THI ¥IRE CHIEF

IBAND. Sponsor: Texas Co. NBC. WEAF,
WCSH, WRI, KDYL, 1WS)M, WFBR,
WRC, WGY, WBEN, WEEI, WJAR,
WCAE, WTAM, WWJ, WTAG, CFCW,

WIMAQ, KSD, WOW, WHO, WOC, WLW,
WDAL, WIBA, KSTP, WEBC, WDAY,
KIFYR, WTMJ, WRVA, WWNXC, KFSD,
WIS, WJIAX, WIOD, KVOO, WMC, WSB,
WJIDXN, WS8MB, WFL4A, WBAP, KPRC,
WKY, WOAI KOA, KGIR. KGHL,
KTAR, KTBS, KGO, KIrI, KGW, KOMO,
KHQ. KTHS.

10:00—LIVES AT STAKE. Male Trio and
Orchestra, Sponsor: General Tire &
Rubber Co. NBC. WEAF. WCSH, WFI,
WEBR, WRC, WGY, WBEN, WTAM,
WWJ, WENR, WCAE, KSD, WwWOC,
WTAG, WHO, WSH. WMC, WJIDX,
WERI, WSMB, WKY, WBAP, KPRC(,
KTBS, KOA., KTHS. WOaAlI KDYL,

KGO, KFI, KGW, WJAR, KOMO, KHQ,
WDAKF, KVOO, WEEI, WLW, WOW,
WRVA., WSM.

10:00—HOUSEHOLD MUSICAL MEMORIES.,
Sponsor: Household Finance Corp. NBC.
W.IJZ, WBZ, WBZA, WBAL, WHADMN,
KDKA, WJR, WREN, KSO, WSYR,
KWK.

10:30—EDWIN €, HILL—“Human Side of
the Nows.” CBS. WABC, WADC,
WOKO, WCAO, WAAB, WKBW, WHK,
CKOK, WDRC, WFBM, KMBC, WJAS,
WIZAN, WFBL, WSPD, WJSV, WQAM,
WDBO, WDAE, WGST, WPG. WBRC,
WICC, WBT, WDOD, KVOR, KLZ,
WLBW, KTRH, KFAB, KLRA, WFEA,
WREC, WLAC, WDSU, WTAR, WMBD,
WAMBG, wWDBJ., WHEC, KSL, WSBT,
WMT, KFH, WS8JS5 WORC, WKBNX,
WIP.,

10:45—HOWARD BARLOW'S SYMPHONY
ORCHESTRA. CBS. WARBC, WADC,
WOKO, WCAO, WAAB., WKBW, CKOK,
WDRC, WFBM, KMBC, WJAS, WEAN,
KMOX, WEPBL, WSPD, WJSV, WQADM.
WDBO, WDAE, WGST, WPG, WBRC,
WICC, WBT, WDOD, KVOR, KLZ,
WLBW, KTRH, KFAB, KLRA, WFEAJ\,
WREC, WCCO. WODX, WLAC, WDSU,
WTAR, WMBD, WAIBG, WDRJ, WHEC,
WSBT., WMT, KFH, WSJS, WORC,
WKBN, WIP.

WEDNESDAYS

5:45—LITTLE ORPHAN ANNIE. Drama.
Sponsor:  Wander Co. NBC. WJZ,
WBAL., WBZ, WBZA, WJR, WHAM,

WGAR, WIWNC, WRVA, WIAN, KDKKA,
WIS, CKGW, WLW. Also. 6:45—WENR,
KSTr. KOIL, WREN, WEBC, WDAY,
KFYR, WOAI, WKY, KPRC, KTBS,
KWCR, WITAA,

6:00—MEET THE ARTIST. Interview by
Bob Taplinger. CBS. WABC, WADC,
WOKO, WCAO, WAAB, WKBW, WBBM,

WHEK., CKOK, WDRC, KMBC, WHAS,
IWJAS, WIBL, WSPD, WQAM, WDRO,
WDAE, WGST, WLBZ WBRC, WICC,
WBT. WDOD, KVOR, KLZ WTAQ,
WLBW, WBIG, KTRH, KILLRA, WFRA,
WREC, WISN, WCCO, WODX, WSFA,
WLAC, WDSU, WTAR, KOMA, WMRBG,
WDBJ, KSL. KTSA, WSBT, CFRB,
IWACO. WMT, KFAB, WWVA, KIFH,
IWSTS, WIP.

8:30—BACK OF THE NEWS IN WASH-
INGTON. Comment by William 1fard.
NBC. WEAF, WFBR, WBEN, WCKY,

WEBC, WTIC, WMaAQ, KSD, WDAF,
WIAR, WOAL KTBS, KIFYR, WAPI,
KHQ, KI'SD, WJDX, 1WWNC, WIS,
WMC, WIBA, KOA, WMSB, - KVOO,

KGO. KFI, KGW, KOMO, KTAR.
6:45-—JUST PLAIN BILL. Drama. Sponsor:

Kolrnos Sales Co. CBS, WABC, WCAO,

WAAB, WKBW, WHK, CKOK, WCATU,

WISV,

6:45—LOWELL THOMAS. News. Sponsor:
Sun_ Oil Co. NBC. WJZ, WBZ, WBZA,
KDKA, WGAR, WHAM, WLW, CKGW,
WBAL, WJR, WSYR.

7:00—AMOS ’N’ ANDY. Drama. Sponsor:
Fepsodent Co. NBC. WJZ. WBAL, WBZ,
WBZA, KDKA, WLW. CKGW, WMAL,
WRVA, WPTF, WCKY, WIOD, WGAR,

WIELA. Also, 11:00—WAIAQ, WENR,
KWK, WREN, WDAF, KOIL, YWTMT,
KSTP, WSM, WMC, WSB, WSMB,

KTHS, KPRC, WOAI, WKY, KOA, KGO,
WJIR, KGW, KFI, KDYL, KOMO, KHQ.
WILAM, WIRAA.

:153—BUCK ROGERS IN THE YEAR 2133.
Drama. Sponsor:  Kellogg Co. CBxS.
WABC, WNAC, WGR, WEREBM, WHEK,
CKOK, WHAS, WCAU, KMOX, WCCO.
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7:30—DOLPH MARTIN’S ORCHESTRA
AND TRAVELERS’ QUARTET. Spon-
sor: Tide Water Oil Sales Co. CBxs.
WABC, WOKO, WCAO, WNAC, WGR,
WDRC, WCAU, WJIAS, WEAN, WFBT,
WJISV, WLBZ, WHP, WFEA, WHEC,
WORC.

7:45—THE GOLDBERGS. Drama. Spon-
sor: Pepsodent  Co. NBC. WEAI,
WTAG, WSAI, WEEI, WJAR, WCSH.
WEFBR, WLIT, WRC, WGY., WBEN,
WCATL, WTAM, WWJ, WENR, WOW,
WDAF.

7:45—BOAKE CARTER. News. Sponsor:

Philco Radio & Television. CBS. WABC,
WCAO, WNAC, WGR, WBBM, WHK,
CKOK, WCAU, WJAS, WJSV, WBT.
:00—FANNY BRICE AND GEORGE OJ.-
SEN’S ORCHESTRA. Sponsor: Standard
Brands, Inc. NBC. WEAF, WTIC.
WTAG, WEEI, WJAR, WCSH, WLIT,
WFBR, WRC, WGY, WBEN, WCAE,
WTAM, WWJ, WSAI WLS, KSD, WO,

-

WDAF, WOC, WHO, WCKY, CKGW,
CFCF.

8:00—ENO CRIME CLUES. Drama. Spon-
sor: Harold ¥, Ritchie Co. NBC. WJZ%,
WBAL, WBZ, WMAQ, WLW, KWK,
WREN, WMAL, WBZ4, KDKA, WHAM,
WGAR, WJIR,

o

00—VOICE OF EXPERIENCE. Psycholo-

gist. Sponsor:  Wasey Products, Ine.
CBS. WABC, WCAO, WNAC, WGR,
WEKRC, WHK, WDRC, KMBC, WHAS,
WCAU, WJAS, WEAN, KMOX, WJSV.

8:30—WOODBURY PROGRAM. Orchestra
and Voealists. Sponsor: John H. Wood-~
bury, Inc. NBC. WEAF, WTIC, WTAG,
WEEIL, WJAR, WCSH, WLIT, WFBR,
WRC, WGY. WBEN, WCAE, WTAM,
WAVJ, KSD, WOC. WHO, WOW, WDAF,
WSM, WMC, WSB, WJDX, WSMB,
KVOO, WKY, KTBS, WOAIL 1WMAQ,
WSAIL

8:30—KATE SMITH LA PALINA PRO-

GRAM. Sponsor: Congress Cigar Co,
CBS., WABC, WADC, WOKO, WCAO,
WGR, WGN, WEKRC. WHK, CKOK,

WOWO, WFBM, KMBC, WHAS, WCATU,
WJIAS, KMOX, WFRBL, WSPD, WJSV,
WISN, WCCO, WHEC., WMT.
45—PUIL  COOK AND HIS INGRAM
SHAVERS. Sponsor: Bristol-Myers Co.
NBC. WJZ, WBZ, WBZA, WJR, WBAJ.,
TWHAM, WMAL, WLS, WSYR, KWK,
KWCR, KOIL, WREN, KSO, KDKA,
WGAR, WCKY.
8:45--ABIE LYMAN’S ORCHESTRA AND
JRVING KAUFMAN, Sponsor: Sterling
Products Co., Inc. CBS. WARBC, WADC,
WOKO, WCAO, WNAC, WGR, WGN,
WKRC, WHEK, CKOK, WDRC, WEBM,
KMBC, WHAS, WCAU, WJAS, WEAN,
KMOX., WFIBL, WSPD, WJSV, wWCCO.
9:00—FERDE GROFE’'S QRCHESTRA

-

WITH CONRAD THIBAVULT. Sponsor:
Philips Morris & Co. NBC. WEAT",
WTIC, WEEI, WJAR, WCSH, WLIT,
WRC, WGY, WBEN, WCAE, WTAM,

WMAQ, KSD, WDAF, WWwWJ,

9:00—IRVIN S, COBB. Humorist. Sponsor:
Gulf Refining Co. CBS. WABC, WOKO,
SWCAO, WNAC, WKBW, WKRC, WHK,
CKOK, WOKO, WDRC, WHAS, WCAT,
WJAS, WEAN, WFBL, WSPD, WJSV,
WQAM, WDBO, WDAE, WLBZ, WBRC(C.
WRBT, WCAH, KRLD, WBIG, KTRH,
KLRA, WFEA, WREC, WSFA, WLAC,
WDSU, WTAR, WMBG, WDBJ, KTSA,
WTOC, WACO, WORC.

9:15—THE STREET SINGER. Sponsor:
The Non-Spi Co. CBS. WABC, WADC,
WOXO, WCAO, WNAC, WKBW, WGN,
WKRC, WHK., CKOK, WDRC, WFBM.
KMBC, WHAS, WCAU, WJAS, WEAN,
KMOX. WFBL, WSPD, WJSV, KERN,
KMJ, KHJ, KOIN. KFBK. KGB3, KFRC,
KDB. KOL, KFPY, KWG, KVI, wWBT,
KI1.Z, KSL.

9:30—WHITE OWL PROGRAM. Burns and
Allen; Guy Lombardo’s Orchestra. Spon-
sor: General Cigar Co. CBS. WABRBC,
WADC, WOKO, WCAO, WNAC, WKBW,
WGN, WKRC, WHK, CKOK, WDRC,
WEBM, KMBC, WCAU, WJAS, WEAN.
KMOX, WFBL, WSPD, WJSV, KRLD.
KLZ, KTRH, WCCO, KOJMA, KSL.
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KTSA, WORC.

10:00—CORN COB PIPE CLUB. Sponsor:
Larus & Bro. Co. NBC. WEAF, WTIC,
WTAG, WCSH, WRC, WFBR, WLIT,
WGY, WBEN, WTAM, WCAE, WENR,
WWJ, WLW, KSD, WOC, WHO, WOW,
WDAF, KOA, KGIR. KGHL, KGO, KFI,
KGW, KOMO, WEEI WJAR, KHQ,
KDYL, WTMJ, WIBA, WEBC, WDAY,
KFYR, KSTP, WRVA.

10:00—OLD GOLD PROGRAM. Fred War-
ing’s Pennsylvanians with “Mandy Lou.”
Sponsor: P, Lorillard Co. CBS. WABC,
WADC, WOKO, WCAOQO, WNAC, WKBW,
WGN, WKRC, WHK, CKOK, WOWOQ,
WDRC, WFBM, KMBC, WHAS, WCATU,

WJIAS, WEAN, KMOX, WKBL, WSPD,
WJISV, KERN, KMJ, KHJ, KOIN,
KFBK, KGE, KFRC, KDB, KOL, KFPY,
KWG, KVI, WGST, WPG, WLBZ,
WBRC, WBT, WDOD, WCAH, KRLD,
KLZ, WHP, KTRH, KLRA, WREC,

WCCO, WLAC, WDSU, KOMA, WMBG,
WHEC, KSL, KTSA, WIBW, WMT.
10:30—EDWIN C. HILL—“Human Side of
the News.” CBS. WABC, WwWADC.
WOKO, WCAO, WAAB, WKBW, WBBM,
WHEK, CKOK. WDRC, KMIBC, WHAS,

WJIAS, WEAN, WFBL, WSPD, WJSV,
WQAM, WDBO, WDAL, WGST, WPG,
WLBZ, WBR({, WICC, WBT, WDOD.
KVOR, KLZ WLBW, WBIG, KTRH.

KLRA, WFEA, WREC, WODX, WLAC,
WDSU, WTAR, WMBD, WMBG, WDR.J,
WHEC, XS8L, KTSA, WSBT, WMT.
KFH, WSJS, WORC,

10:45—LIGHT OPERA GEMS. Channon Col-
linge, conductor. CBS. WABC, WADC,
WOKO, WCAO, WAAB, WKBW, CKOK,
WDRC, WFBM, KMBC, WHAS, WJAS.

WEAN, KMOX, WFBL, WSPD, WJSV,
WQAM, WDBO, WDAL, WGST, WPG,
WLBZ, WBRC, WICC, WNRT, WDOD,
KVOR, KJZ, WLBW, WBRBIG, XTRH,
KFAB, KLRA, WFEA, WREC, WCCO,
WODX, WSFA, WLAC, WDSU, WTAR,

KOMA, WMRD, WMBG, WDBJ, WHEC,
KSL, KTSA, WSBT, WMT, KFH, WSJS,

WORC.

11:15—LITTLE JACK LITTLE. YVoealist &
pianist. CBS. WABC, WADC, WOKO,
WCAO, WNAC, WGR, CKOK, WDRC,
WFEFBM, KMBC, WHAS, WCAU, WJAS,
WEAN, KMOX. WFBL, WSPD, WJSV,
WQAM, WDBO, WDAR, WGST, WPG,
WLBZ, WBRC, WICC, WBT, WDOD,
KVOR, KLZ, WLBW, WBIG KTRH,
KFAB. KLRA, WFEA, WREC, WCCO,
WODXN, WLAC, WDSU, WTAR, KOMA,
WAMBD, WMBG, WDRJ, WHEC, KSL,

WSBT, CFRB, WMT, WSJS, WORC.

THURSDAYS

5:45--LITTLE ORPHAN ANNIE. Drama.
Sponsor: Wander Co. NBC. wWJIzZ,
WBAL, WBZ, WBZA, WJR, KDKA,
WGAR, WHAM, WLW, WIS, WWNC,
WRVA, WJAX, CKGW, CFCF. Also,
6:45-—WENR, KSTP, KOIL, WREN,
WEBC, WDAY, KFYR, WOAI, WKY,

KPRC, KTBS, WFAA, KWCR.

6:45—LOWELL THOMAS. News. Sponsor:
Sun Oil Co, NBC. WJZ, WBAL, WBZ,
WBZA, WJR, KDKA, WGAR, WLW,
CKGW, WSYR, WHAM.

6:45—JUST PLAIN BILL. Sponsor: Kolynos
Sales Co. CBS. WABC, WCAO, WAAB,
WKBW, WHK, WCAU, WJSV, CKOK.

7:00—AMOS °'N’ ANDY. Drama. Sponsor:
I’epsodent Co. NBC. V WBAL,
WBZ, WBZA, KDKA, WLW, WMAL,
CKGW, WRYVA, WPTF, WIOD, WFLA,
WGAR, Also, 11:00—WDJMAQ, WENR,
KWK, WREN, WDAF, KOIL, WTMJ,
WSMB, KSTP, WSM, WMC, WSB,
WHAM, KTHS, WFAA, KPRC, WOAI
WKY, KOA, KDYI, KGO. KFI, KGW,

KOMO, KHQ, WJR, WBAP.

7:15>—BUCK ROGERS IN THE. YEAR 2433.
Prama, Sponsor: TKellogg Co., CBS.
WABC, WNAC, WGR, WBBM. WHK,
WHAS, KMOX, CKOK, WCCO, WCATU,

7:15—BOOTH TARKINGTON'S MAUD AND
COUSIN BILL, Drama. Sponsor: Great
Atlantic & Pacific Tea Co. NBC. WJZ,
WBAL, WBZ, WBZA, KDKA, WMAQ.

7:30—JACK DEMPSEY’'S GYMNASIUM.
Drama. Sponsor: Wpyeth Chemical Co.
CBS. WABC, WCAO, WKBW, WKRC,
WHEK, WCAU, CFRB.

7:45—~THE GOLDBERGS., Drama, Sponsor:

Pepsodent Co. NBC. WEAF, WTAG,
WREI, WJAR, WCSH. WFI, WFBR,
WRC, WGY, WBEN, WCAE, WTAM,
AWAWJI, WSAI, WENR, WOW, WDAFW.
7:45—BOAKE CARTER. News. Sponsor:
Phileo Radio & Television. CBS. WARC,
WCAO, WNAC, WGR, WBBM, WHK,
CKOK, WCAU, WJAS, WJSV, WBRBT.

8:00—FLEISCHMANN HOUR—RUDY VAL-

LEE AND GUEST STARS. Sponsor:
Standard Brands, Inc. NBC. WIAF,
WTAG, WEEI, WCSH, WFI, WEBR,
WRC, WGY, WBEN, WCAE, WTAM,
WWJ, WMAQ, KSD, WOC, WHO, WOW,
CKGW, WSB, CFCF, KSTP, WEBC,
WIOD, WJAX, WFLA, KHQ, WMC,
WAPI, WJIDX, WJAR, WRVA, WSMB,
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WOAI, WKY, KOA, KFI, KGO, KGW,
KOMO, KTAR ‘KFYR, WDAY, WSM,
KPRC, KDYL, WPTF, WDAF (WTMJ,
WSAI, WCKY on 8: 30) (WLW, KTHS
off 8:30) WBAP, WPTF, KVOO, WSM.
9:00—CAPTAIN HENRYS MAXWELL

HOUSE SHOW BOAT. Charles Win-
niger, Lanny Ross, Annette Hanshaw,
others. Sponsor: General Foods Corp.
NBC. WEAF, WTAG, WEEI, WJAR,
IWCSH, WFI, WFEFBR, WRC, WGY,
WBEN, WCAE, WTAM, WWJ, WSAIL
WMAQ, KSD, WOC, WHO, WOW,
WDAF, WTMJ, WRVA, WWNXC, WIS,
WJIAX, WIOD, WFLA, WJDX, WAC,
WSB, WAPI, WSMB, KTBS, WKY;
KPRC, WOAI, WSM, WDBAP, WCKY,
KTSP.

9:30—WAYNE KING’S ORCHESTRA. Spon-

sor: Lady Esther. NBC. WJZ, WBAIL,
WBZ, WBZA, KDKA, KSO, KWK,
KWCR, KOIL, WENR, WREN, WGAR,

WJIR, WHAM.

10:00—JOHN HENRY—BLACK RIVER GI-
ANT. Drama. CBS. WABC, WADC,
WOKO, WCAO, WAAB, WKBW, WBB)M,
WHEK, CKOK, WDRC, WFBM, KMBC,
WHAS, WCAU, WJAS, WEAN, KMOX,
WFBL, WSPD, WJSV, WQAM, WDBO,
WDAE, WGST, WPG, WLBZ, WBRC,
WICC, WBT, WDOD, KVOR, KLZ,
WLBW, WBIG, KTRH, KLRA, WFEA,
WREC, WCCO, WODX, WLAC, WDSU,

KOMA, W MBD WMBG, WDBJ, KSIL,
KTSA, WMT, WWVA, KFH, WS8JS,
WORC, WKBN.

11:00—JAMES MELTON. Songs. NBC.
WEAF, WFBR, WRC, WSAI, WCAE,
WWJI, WOC, WHO, WTAM, WFI,

CKGW, KSD.

FRIDAYS

5:30—WINNIE THE POOH. Children’s

drama. NBC. WEAF, WTAG, WEEI,
WJAR, WFBR, WGY, WBEN, WWJ,
WIOD, WTAM, WSAI, WMAQ, KSD,
wWOC, WHO, WCKY WDAF, CKGW,
CFCF WIS, \VIBA WDAY, WSM, WSB,
WMC, “'SMB WKY, KTBS, WOAI
KOA, KDYL, KGO, KOMO, KHQ,
WEBC, WAPI, WIDX, WCAE.
5:45—LITTLE ORPHAN ‘ANNIE. Drama.
Sponsor: Wander Co. NBC. WJIZ,
WBAL, WBZ, WBZA, KDKA, WIR,
WGAR, WIS, WWNC, WRVA, WJAX,
WHAM, CKGW, \VL\V CFCF. Also,
6: 45—WENR, KSTP, KOIL, WREN,
WEBC, WDAY, KTYR WOAI, WKY,
KPRC, KTBS, K\VCR WFAA.
- 6:4a—JUST PLAIN BILL. Sponsor: Kolynos

Rales Co. CBS. WABC, WCAO, WAAB,
\VK\VB WHEK, CKOK, WCAU, WJSV.
LOWELL THOMAS. News. Sponsor:
Qun 0il Co. NBC. WIZ, WLW, WHAM,
CKGW, WGAR, WBZ, KDKA, WBAL,
WBZA, WIR, WSYR.
%:00-—AMOS N’ ANDY. Drama.
Pepsodent Co. NBC. wWJz, WBZ,
WBZA, WBAL, KDKA, WLW, CKGW,
IWRVA, WPTF, WMAL, WFLA, WIOD,

6:4

Sponsor:

V\'GAR. Also, 11: OO—VV\IAQ WENR,
KWK, WREN, WDAF, KOIL, WTMJ,
KSTP, WSM, WMC, WSB, WSMB,
WEFAA, KTHS WCKY, KPRC, WOAI
KHQ, WKY, KO0A, KGO, KFI, KGW,

KOMO, WH/ A.\I KDYL WJIR.
7:15—BOOTH T\RKIVGTON’S MAUD AND
COUSIN BILL. Drama. Sponsor: Great
Atlantic. & Pacific Tea Co. NBC. WJZ,
WRBZ, WBZA, WBAL, KDKA, WMAQ.
7:15—BUCK ROGERS IN THE YEAR 2433.
Pramasa. Sponsor: Kellogg Co. CBS.
WABC, WNAC, WGR, WBBM, WHK,
CKOK, WHAS, WCAU, KMOX, WCCO.
7:30 — DOLPH MARTIN'S ORCHESTRA
AND TRAVELERS’ QUARTET. Sponsor:
Tide Water Oil Sales Co. CBS. WABC,

WOKO, WCAQO, WNAC, WGR, XVDRC.
WCAU, WJAS, WEAN, WFBL, WSJV,
WLBz, WHP., WFEA, WHEC, WORC.
%:45—THE GOLDBERGS. Drama. Sponsor:
Pepsodent Co. NBC. WEAF, WTAG,
WENR, WOW, WEEI, WJAR, WCSH,
WLIT, WRC, WGY, WBEN, WCAE,
WTAM, WWJ, WSAI, WDAF, WFBR.
7:15—BOAKE CARTER. News. Sponsor:

Thileo Radio & Television. CBS. WARBC,
WCAO, WNAC, WGR, WBBM, WHK,
CKOK, WCAU, WJAS, WJSV, WBT.

8:00—JESSICA DRAGONETTE AND THE
CAVALIERS. Spousor: Cities Service
Co. NBC. WEAF, WTIC, (WGY off
8:30) WDAF, WBEN, WTAG, WOAL
WTAM, W\VJ WSAI KYVV KSD, WOC,
WHO, WOW, CKG‘V KO0A, KPRC,
KTBS (VVTMJ on 8§:30) \VEBC, WKY,
WIFIAA, WEEI, KDYL, WJAR, KVOO,
KTHS, WCSH, WCAE, WLIT, WFER,
WRC.

8:00—NINQO MARTINI. Songs. Accompanied
by Howard Barlow’s Symphony Orchestra.
CBS. WABC, WADC, WOKO, WCAQ,
WHEK, CKOK, WDRC, WFBM, KMBC,
WCAU, WJAS, KMOX, WFBL, WSPD,
WISV, WQAM, WDBO, WGST, WBRC,
WICC, WBT, WDOD, KVOR, WTAQ,
WLBW, WBIG, KTRH, WFEA, WREC,
WISN, WCCO, WODX, WSFA, WLAC,

WDSU,  WTAR, KOMA, WMBG, WDBJ,
WHECG, KTSA, WSBT, CFRB, WMT,
WWVA, WSJS, WORC

8:45—PHIL COOX AND HIS INGRAM
SHAVERS. ’'Sponsor: Bristol Myers Co.,
NBC.  WJZ, WBAL, WBZ, WBZA,

WHAM, KDKA, WCKY, WLS, WMAL,

WSYR, KWCR, KWK, WREN, KOIL,
KS0O, WJIR.

9:00—BEST FOODS MUSICAL GROCERY
STORE. Tom Heward, Jeannie Lang,
others. Sponsor: Best Foods, Inc. NBC.
WEAF, WTIC, WTAG, WEEI, WJAR,
WCSH, WGY, WBEN, KSD, WTAM,
WWJ, WRC, WFBR, WLIT, WMAQ,
WLW. Also, 11:30—KO0A, KGO, KGW,
KHQ, KOXIO, KDYL, KF1I, KFSD,
KTAR, WDAF.

9:00—IRVIN S. COBB. Humorist. Sponsor:

Gulf Refining Co. CBS. WABC, WOKO,

WCAO, WNAC, WKBW, WKRC, WHK,
CKOK, WDRC, WHAS, WCAU, WJAS,
WEAN, WFBL, WSPD, WJSV, WORC,
WQAM, WDBO, WDAE, WGST, WLBZ,
WBRC, WBT, WDOD, WCAH, KRLD,
WBIG, KTRH, KLRA, WFEA, WREC,
\V SFA WLAC, WDSU, WTAR, WMBG,

KTSA, WTOC, WACO.
9: 30—PONDS PROGRAM Comedy and
Sponsor: Lamont, Corliss &
Co. NBC. WEAF, WDAF, WWJ,
WTAG, WJAR, WCSH, WLIT, WFBR,

WRC, WGY. WBEN, WCAE, WTAM,
IWSAIL WENR, KSD, WOC, WHO, WOW.
9:30—PHIL BAKER. Variety. Sponsor:
Armour & Co. NBC. WJZ, WBAL,
‘WBZ, WBZA, KGwW, KOMO, KHQ,
IWHAM, KDKA, WGAR, WJR, WMAQ,
KWK, WREN, KOIL, WTMJ, KSTP,

WEBC, WRVA, WWNC, WJAX, WIOD,
WSM, WMC, WSB, WAPI, WSMB,
WFAA, KPRC, WOAI WKY, KOA, KGO,
KFI, KDYL, KSO.
9:30—THE INSIDE STORY.
Edwin C. Hill. Sponsor:
Corp. CBS. WARBC, WADC,
WCAO, WNAC, WKBW, WGN,
WHK, CKOK, WOWO0O, WDRC,
KMBCG, WHAS, WCAU, WJAS, WEAN,
KMOX, WFBL., WSPD, WJSV, KERN,
KMJ, KHJ, KOIN, KFBK, KGB, KFRC,
KDB, KOL, KFPY, KWG, KVI, WLB2Z,
WCAH KRLD KLZ WLBW, WHP,
KTRH, WKBH, KLRA WFEA, WHAD,

Interviews by
Socony-Vacuum
WOKO,
WEKRC,
WEBM,

WCCO, KOMA, WMBD, WHEC, KSL,
KTSA, WIBW, WACO, KFH, WORC,
WMAS,

10:00-—JACK BENNY AND FRANK BLACK'S
ORCHESTRA. Sponsor: Chevrolet Motor
Car Co. NBC. WEAF, WTIC, WTAG,
WLIT, WFBR, WRC, WGY, WBEN,
WWJ, WCAE, WTAM, WENR, KSD,
WOC, WHO, WOW, WDAF, WTMJ,
WIS, WIBA, KSTP, WRVA, WWNC,
WIOD, WFLA, WSM, WMC, WSB,
WJIDX, WSMB, KTBS, WKY, WFAA,
KPRC, WOAI, KOA, WJAX, WLW,
KDYL, KGIR, KGHL, KGO, KFI, KGW,
KOMO, KHQ, XFSD, KTAR, WCSH,
WEEI, WJAR, WEBC, WDAY, KFYR,
WPTF, WAPL

10:00 — CHESTERFIELD PROGRAM. Loua
Holtz, Grace Moore, Leonard Hayton’s
Orchestra. CBS. WABC, WADC, WOKO,
WCAO, WAAB, WKBW, WGN, WKRC,
WHX, CKOK, WOWO, WDRC, WFB),
KV[BC WHAS, WCAU, W T~\S WEAN,
K)IOX, WFBL, WSPD, WJSV, WQAM,
WDBO, WDAE, KERN, KMJ, KHJ,
KOIN, KFBK, KGB, KFRC, KDB, KOL,
KFPY, KWGaG, KVI, WGST, WPG,
WLBZ, WBRC, WBT, WCAH, KRLD,
KLz, XTRH, XKLRA, WREC, WISN,
VVCCO VVLAC WDSU, WTAR, KOMA,
KOH, WMBG, WDBJ, WHEC KSL,
KTSA, WTOC, WMT, KFH WORC.

10:30—RICHFIELD COUNTRY CLUB. Golf
lessons by Alex Morrison; Music. Spon-
sor: Richfield Qil Corp. of N. Y. NBC.
WEAF, WEEI, WTIC, WJAR, WLIT,
WFBR, WRC, ““}Y ‘VBE\I WCAE.

10:30—THE FIR,ST VIGHTER Drama. Spon-
sor: Campana Corp. NBC. WJZ, WBAL,
WBz, WHAM, KDKA, WTMJ, WGAR,
"\«VCKY KWK, WREN, KTAR, KOIL,
KSTP, KOA, WEBC, KDYL WSB, KGO,
KFI, KGW KOMO, KHQ, KFSD WOAI
KPR(‘ WKY, KTBS, WENR, WSM,
WAPI, WSMB, WJR, WBZA.

10:43-—FREDDIE RICH’S ORCHESTRA.
CBS. WABC, WADC, WOKO, WCAOQO,
WAAB, WKBW, CKOK, WDRC, WFB)I,
KMBC, WHAS, WJAS, WEAN, KMOX.
WFBL, WSPD, WJSV, WQAM, WDBO,
WDAE, WGST, WLBZ, WBRC, WICC,
WBT, WDOD, KVOR, KLz, WLBW,
WBIG, KTRH, KFAB, KLRA, WFEA,
WREC, WCCO, WODX, WLAC, WDSU,
WTAR, KOMA, WMBD, WMBG, WDBJ,
WHREC, KSL, KTSA, WSBT, WMT,
WSJS, WWVA, WORC, WIP.

SATURDAYS

2:30—SAVITT STRING QUARTETTE. CBS.
WABC, WADC, WOKO, WCAO, WNAC,
WGR, WBBM, WHK, WDRC, WFBM,
WHAC, WCAU, WJAS, WEAN, WFBL,
WSPD, WJSV, WQAM, WDBO, WDAE,
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WGST, WPG, WLBZ, WBRC, WBT,
WDOD, KVOR, KLZ, WTAQ, WLBW,
KTRH, KFAB, WFEA, WREC, WISN,
WCCO, WODX, WSFA, WLAC, WDSU,
WTAR, KOMA, WMBG, WDBJ, WHEC,
KSL, KTSA, WSBT, WWV4, KFH,

WSJS, WORC, WBIG.
4:00—WEEK-END REVUE. Variety. NBC.
WEAF, WTAG, WEEI, WJAR, WEFBE,
WRC, WGY, WTAM, WWJ, WMAQ,
WSAI, WCKY, WCAE, WOC, WHO,
WDAF (WFI off 4:30) (WBEN, KSD,
WOW on 4:30) (WCSH off 4:45).

5:45—LITTLE ORPHAN ANNIE. Drama.
Sponsor: Wander Co. NBC. wJz,
WBAL, WBZ, WB2ZA, KDKA, WIJR,
WHAM, WGAR, WJAX, WLW, CKGW

WRVA, WWNC, WIS, CFCF. Also, 6:45
—WENR, KOIL, WREN, WFAA, WKY,
KWCR, KSTP, WEBC, WDAY, KFYR,
KPRC, WOAI KTBS. .

T OO—POLITIC AL SITUATION IN WASH-
INGTON TONIGHT. Frederic William
Wile. CBS. WABC, WADC, WOXO,
WECAO, WNAC, WGR, WBBM, WDRC,
KMBC, WHAS, WCAU, WJAS, WEAN,
WEFBL, WSPD, WJSV, WQAM, WDBO,
WDAE, WGST, WLBZ, WBRC, WICC,
WBT, WDOD, KVOR, KLz, WTAQ,
WLBW, WBIG, KTRH, WFEA, WREC,
WISN, WCCO, WODX, WSFA, WLAC,
WDSU, WTAR, KOMA, WMBG, WDBJ,
KSL, KTSA, WACO, WHEC, W>MT,
KFH, WS8JS, WORC.

7:30 —JACK DEMPSEY'S GYMNASIUM.
Drama. Sponsor: Wyeth Chemical Co.
CBS. WABC, WCAO, WKBW, WKRC,
WHK, WCAU, CFRB.

8: OO—ORTIZ TIR%DO Songs. NBC. WEAF,
WTAG, WJAR, WRC, WBEN, WWJ,
WSAI, WOC, WHO, WDAF, WWNXC,
WIBA, WDAY, WMC, KPRC, KTBS,
WOAI, KFYR (WIS, KSTP, WMAQ on
§:15) KOA, WSMB (WCKY, KSD, off
$:15) WGY, WFI, WIOD, WEBC, WEEI

CKGW, WCSH, KHQ, KGO, KFI, KGW,
KOMO.

8:15—THE MAGIC VOICE. Drama. Spon-
sor: Ex-Lax Co. CBS. WABC, WADC,
WOKO, WCAO, WNAC, WGR, WGN,

WKRC, WHEK, CKOK, WDRC, WFBM,
KMBC, WHAS, WCAU, WJAS, WEAN,
KMOX, WFBL WSPD, WJSV WBT,

KRLD.
9:00—FERDE GROFE’S ORCHESTRA WITH

CONRAD THIBAULT. Sponsor: Philip
Morris & €Co. NBC. WEAF, WMAQ,
WwWJ, WEEI, WJAR, WCSH, WRC,
WFI, WTAM, WCAB, KSD, WDAF,

WGY WEBEN.
10: OO—S \TURDAY NIGHT DANCING

RTY. A. Rolfe’s Orchestra. Spon-
sor Hudeon Motor Car Co. NBC.
WEAF, WEEI, WJAR, WTAG, WCSH,
WFI, WFBR, WGY, WBEN, WTAM.
WCAE, WWJ, WLW, WMAQ, XSD,
WOC, WHO, WOW, WDAF, WRC,
CKGW, CFCF, KSTP, WSB, WSMB,

WBAP, KOA, KDYL, KGO, KFI, WTMJ.
10:45—GERTRUDE NIESEN. Songs. Accom-
panied by Freddie Rich’s Orchestra. CBS.
WABC, WADC, WOKO, WCAO, WAAB,
WKBW, W DRC WFB"\I K\IBC WHAS,

WJIAS, WEAN, WFBL, WSPD, WJSV,
WQAM, WDBO, WDAE, WGST, WPG,
WLBZ, WBRC, WICC, WBT, WDOD,
KVOR, KLz, WLBW, WBIG, KTRH,
KLRA, WREC, WCCO, WODX, WLAC,
WDSU, WTAR, WMBD, WMBG, WDBJ,
WHEC, KSL, KTSA, CFRB, WMT,
WWVA, KFH, WORC, WIP.

11:15 A. M.—MAJOR BOWES' CAPITOL
FAMILY. Variety. NBC. WEAF,
WJAR, WHFBR, WRC, WTAM, WDAF,
WFLA, KFYR, WAPI, WSMB, KPRC,
KOA, KDYL, WEBC, (WTAG, WBEN,
WLIT, WGY on 12:00) WSAI, WHO,
KSTP, WMC, WIOD, WKY, KTBS,
WOAI, WOC, WWNC, WFAA, WMAQ.

11:45 A. M.—SALT LAKE TABERNACLE
CHOIR AND ORGAN. CBS. WABC,
WADC, WOKO, WCAO, WNAC, WGR,
CKOK, WDRC, KMBC, WEAN, WFBL,
WSPD, WJSV, WQAM, WDBO, WDAE,
WGST, WPG, WBRC, WBT, WDOD,
KVOR, KLZ, WTAQ WLBW, KTRI,
KFAB, KLRA, WFEA, WREC, WCCO,

WODX, WDSU, KOMA, WMBD, WDBJ,
WSBT, CFRB, WACO, WMT, WORC,
WEKBN

12: 15—RADIO CITY CONCERT. S. L. Rotha-
fel (Roxy), master-of-ceremonies. Vari-
ety. NBC. wJz, ‘WBAL, WHAM,
WGAR, WWNC, WLW, KDKA, KWK,
WREN, KOIL, WJAX, WIOD KFSD,
WBz, WBZA, CFCF, WFLA, WDAY,
KFYR, WSMB, KVOO, KPRC KOA,
KDYL, KGO, KFI, \VJR IWMAQ, KGW,
WAPI, \VSYR KTAR, CKGW (WIS on
12: 30), WMAL \VLBC KOMO, KHQ.

1:30—SABBATH REVERIES. Dr. Charles
L. Goodell. NBC. WJZ, WBAL, WJMAL,
WSYR, WJR, KWCR, WREN, KOIL,
WRVA, WWNC, WIS, WJAX, WIOD,
WFLA, WIBA, KSTP, WEBC, WDAY,
KFYR, WSM, WAPI, WSB, WSMB,
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1:30—LAZY DAN, THE

3:30—THE RADIO PULPIT. Dr.

4:00—CATHEDRAL HOUR.

Rapio Nuws ror Avcust, 1933

KVOO, WKY, WFAA,
WOAI, KOA, KGO, KFI,
KHQ, KFSD.

KPRC, KTBS.
KGW, KOMO,

MINSTREL DMAN.
Songs and  humor. Sponsor: A. 8§,
Boyle Co, CBS, WARC, WCAO, WAAT,
WBBM, WKRC, CKOK, KMBC, WHAS,
WCAU, WJAS, KMOX, WJISV, WCAH,
WCCO, WMBG.

3:00—WAYNE KING'S ORCHESTRA. Spon-

sor;
WTAG,
WRC,
Wiv]J,

Lady Esther,
WEEI, WCSH, WJDX, WL\,
WGY, WBEN, WCAR, WTAM,
KYW, KSD, wWOC, WHO, WOW,
WRVA, WDAF, WTAJ, KSTP, KGW,
KHQ, KV0OO, WKY, WOAI KPRC,
WEFAA, KOA, KGO, WLIT, KFI, WJAX,
WFLA, WMC, WSMB, KOMO, WWNC,
WIOD, WSM, WSB, KDYL, WJAR.

Ralph W,

NBC. WEAF,

Sockman. NBC. WEAF, WEEI, KTHS,
WTAG, WCSH, WFBR, WRC, WBEN,
WIAR, WCAKE, WTAM, WSAI, WOW,
WDAF, WLIT, WEBC, KFYR, KSD,
KOA, KVO0O, KPRC, WOAI, WKY,

KGHI, KGO, KGW, KHQ. WGY, KDYL.
WOKY, WDAY, WRVA, WJDX, wWwlI,
WIWNC, WJAX, KOMO, WIOD, WFLA,
WSM, WSB, KGIR, WAPI, KFSD, WMC,
WIS, KI1.

Channon Col-

linge, conductor, Choir, orchestra and
soloists.  CBS. WABC, WADC, WOKO,
WCAO, WNAC, WGR, WHK, C(KOK.
WDRC. WFBM, KMBC, WCAU, WJAS.
WEAN, KMOX, WI'BL, WSPD, WJSV,
WQAM, WDBO, WDAE, WGST, WpPG,
WBRC, WICC, WBT, WDOD, KRLD,
KLZ, WTAQ, WLBW, KTRH, KFAB,
KLRA, WFEA, WREC, WISN, WCCO,

WODX, WSFA, WLAC, WDSU, WTAR,
KOMA, WMBD, WMBG, WDRJ, WHEC,

WSBT, CFRB, WACO, WN)T, K¥FH,
WSJS, WORC, WKBN.

5:00—THE WORLD OF RELIGION. Dr.
Stantey High. NBC. W7, WBAL,
WDBZ, WREN, WEBC. KFYR, WBZA,
WGAR, KWK, IS, WDPTE, WIS,
WIWNC, KWCR, WIOD., WFLA, WSE.,
KOA, KGHL, KGw, WJIDX, WOAIL
K'TBS, KGO, KHQ, WIBA, KFSD,
KTAR, KOIL. WJAN. WSMB, WBAP,
KOMO, WMS, WRVA, KGIR, KVOO,
WHAM, WCKY, WCFKI, WTMJ, KSTP,
WKY, KPRC, WMAIL. KDYL.

5:00—POET’S GOLD, Poelic readings by
David Ross. CBS. WABC, WADC,
WOKO, WCAQ, WNAC, WGR, CKOK,
WDRC, WFEBM, KMBC, WCAU, WJAS,
WEAN, KMOX, WFBL, WSPD, WJSV,
WQAM, WDRO, WDAE, WGST, WBRC,

6:00—CATHOLIC HOUR.

6:30—ROSES AND DRUMS.

7:45—ANGELO

WBT, WDOD, KVOR, KRLD, KLZ,
WTAQ, WLBW, KTRH, KFAB, KLRA,
WFEA, WREC, WISN, WCCO, WODX,
WSFA. WLAC, WDSU, WTAR, KOMA,
WMBD, WMBG, WDBJ, WIIEC, WSBT,

CFRB, WMT, XFH, WS8JS, WORC,
WKBN, WICC.

5:30—PAGES OF ROMANCE. Drama.
Sponsor: Centaur  Co. NBC. W%,
WDRBAL, WDBZ, WBZA, KDKA, WGAR,

KYW, WLVW, WJR, KWK, KSO, KWCR,

WREN, KOIL, WTMJ, WIBA, XKSTP,
WEBC, WDAY, KFYR, KTBS, KVOO,
WKY, WBADP, KPRC, KOA, 1WOAI,
KDYL, KGIR, KGHL, KGO, KFI,
KOMO, KHQ, KFSD, KTAR, KGW,

CFCF, CKGW. WMAL, WSYR, WHAM.

5:30—FRANK (RUMIT AND JULIA SAND-

ERSON.
ing Co.
WCAOQ,

WDRC,
WEAN,
WICC,

KOMA,

General Bak-
WABC, WADC, WOKO,
WGR, WHEK, CKOX,
KMBC, WHAS, WCATU,
WEBL, WSPD, WJSV,
K¥rADB, WDSU, WTAR,
WWVA, KFH, WORC.
NBC. WEAF,
WCSH, WLIT,
WBEN, WCAE,
WEBC, KFYR,
WOC, WHO,
WFEFLA, WS,
KOA, KGHL,

Songs. Sponsor.
CBS.
WAAB,
WIEBAL
KMOX,

WCAH,
WHEC,

WTAG,
WFBR,
WTAM,
WRVA,
WOW,
WMC,

WEIRLI,
WRC,
AWWLI,
WOAIL
WDAF, WIBA,
WSMI, WKY,
WJIDX, KV0OO, WBAP, KPRC, WIWNXC,
KGIR, KPO, WAPI, WJAYX, KECA,
KGW, KSD, WIS, WDAY, WSB, KTBS,
KDYL, KOMO, WENR, KSTP, KTAR.
Drama. Spon-
Life Insurance Co.

WJIAR,

WwWGY,

‘WIOD,
WSAI,

sor:  Union: Central

CBS. WABC, WADC, WCAO, WAAB,
WGR, WBBM, WKRC, WHEK, CKOK,
KMBC, WHAS, WJAS, KMOX, W.JSV,
WGST, KRLD, KL% KTRH, KFAB,
KLRA, WREC, WCCO, WDSU, KOMA,
KTSA, WBRC. WBT.

PATRI—“YOUR CHILD".

Sponsor: Cream of Wheat Co. CBS.
WABC, WCAO, WNAC, WGR, WGN,
WKRC, WHEK, CKOK, KMBC, WHAS,
WCAU, WJAS, KMOX, WFBL, WJSV,

WCCO. Also, 11:15—KERN, KMJ, KH/J,
KOIN, K"BK, KGB, KFRC, KD, KOL,
KFPY, KWG, KVI, KL.Z, KSL.

8:00—CHASE & SANBORN HOUR. Spon-
SOr: Standard Brands, Inc. NBC.
WEAF, WTIC, WTAG, WIOD, WFLA,
WLIC, WJIDXN, KTAR, WBEN, WCAIS,
WTAM, WWJ, WLW, KSD, WOC, WHO,
WDAY, CFCF, WSB, KFYR, WWNC,
WIS, KDYL, KPRC, WKY, CKGW,
WTMJ, KSTP., WEBC, WDAY, KVO0O,
WFAA, WOAI, KOaA, KGO, KFI,

WFBR, WRC,
KHQ, WPTI,
WCSH, WMAQ,
WSMB.
9:30—AMERICAN ALBUM OF
MUSIC.
sor: Bayer Co.
WEEI, WCKY,
WFBR, WRC,
WTAM, WWJ,
WOC, WHO,

WGY, KGw,
WSM, WOW,
WRVA, WAPI,

Orchestra and vocalists.
NBC. WEAT,
WJAR, WCSH,

WGY, WBEN,
KSD, WSAI
WOw, WIOD,

95

KOMO,
WJIAR,
KTHS,

FAMILIAR

Spon-
WTAG,
WL,
WCAL,
WENR,
WFLA,

WMC, WSB. WOAI WJIDX. WFAA, KFI,

KGW, KOMO,
WKY, KOA, KPRC, FgO,
KVOO, WRVA, WJAX, WTMJ,

9:3%—ANDRE KOSTELANETZ PRE
Mary Eastman and Evan
soloists, and male chorus.
WADG, WOKO, WCAO,
CKOK, WDRC, WFBM,
WJAS, WEAN, KMOX,
WJISV, WQAM, WDBO,
WBRC, WICC, \WNRT,
KRLD, KLZ, WTAQ, WLBW,
KFAB, KLRA, WIKIEA, WREC,
WCCO, WODX, WSFA, WLAC,
WTAR, KOMA, WDB.J, WHEC,
WMT, WSJS, WORC, WKBN.

10:00—J OHN
GIANT.

KHQ, 1WSMD,

CBS.
WNAC,
KMBC,
WFBL,
WDAE,

WDOD,

Drama. CBS. WABC,

‘Evans,

KDYL,
WDAF,
KSTP.
SENTS.
vocnl
WABC,
WHK,
WCATU,
WSPD,
WGST,
KVOR,
KTRH,
TWISN.
WDSU,
CFRB,

HENRY-—-BLACK RIVER

WADC,

WOKO, WCAO, WAAB, WKBW, WBBM,

WHK, CKOK,
WCAU, WJIAS,

WDRC, WIFBM,
KMOX, WFBL,
WISV, WQAM, WDBO, WDAE,
WPG, WBRC, WICC, WRBT,
KVOR, KRLD, KlL.Z, WLBW,
KLRA, WFEA, WRIEC, WISN,
WLAC, WDSU, WTAR, KOMA,
WHEC, WMT, WSIS, WORC,
10:15—VINCENT LOPEZ’S
Dance Music. Yocal  Soloists.
sor: Real Silk HNosiery DMills,
WJZ, WBZA, KDKA, WHAM,
WIR, KWK, WTMJ, WIBA,
IWSM, IWSB, WIDNX, IWSMB,
WFAA, KPRC. WOAI KOA,
KGO, KFI. KGW, KOMO, KHQ,
WBZ, WGAR., WLW, WAMAQ,
10:15—COLUMBIA KREVUE. Xreddie
Orchestra, chorus and soloists,
WABC, WADC, WOKO, WCAO,

KMBC,
WSPD,
WGST.
WDOD,
KTRH,
WODX,
WDBJ,
WEKBN.

ORCHESTRA.

Spon-
NBC.
KSO,
KSTP,
WKY,
KDYL,
WBAL,
WREN.
Rieh’s
CBS.
WAAR,

WKBW, WBBM, CKOK, WDRC, WFBM,

KMBC,
WSPD, WJISV,
WGST, WPG,
WDOD, KVOR,
KTRH, KLRA,
WCCO, WODX,
WMBD, WDBJ,
WORC, WKIBN.

WCAU, WJIAS,
WQAM,
WBRC,
KRLD,
WA, WREC,
WLAC, WDSU,
WHEC, WMT,

KMOX,
‘WDBO,
WICC,

WFBL,
WDARE,
WBT,

KLZ, WLBW,

WISN,
WTAR,
WSJIS,

Our “Uncle Sam” Says

ILL ROGERS’ large radio

salary for lis Gulf Refining
Company programs is turned over
to the Salvation Army and the
American Red Cross. . . . Some
commercial announcements are so
exayggerated and obnoxious that
even the radio performers in the
studios find it difficult to restrain
from laughing at the absurd
spiels. . . . Walter Winchell op-
erates the telegraph key for the
“fash’ sound effects on his gossip
programs. . . . Gypsy Nina, CBS
vecalist, has the studio lights
dimmed to suit her subtle moods.
. . . George Hall, CBS maestro,
was honored by artists of both
chains at hus opening night at the
Hotel Taft, New York. . . . Log-
rolling 1s getting to be one of the
pestiferous aspects of broadcast-
g, . . . With newspaper publish-
ers constantly making added re-
stricticns on news broadcasting, it
is possible that the broadcasters
will get together to form a radio
press association to fill their own

needs. . . . Despite the busy blue
pencils of network officials, many
risqué jokes are getting on the
air. . . . S. L. Rothafel (Roxy),
fully recovered in lealth, again
has the reins of the Radio City
theatres and directs the Sunday
afternoon program of the Roxy
Gang. . More and more radio
entertainers are going in for the
idea of wearing costumes to fit
their radio roles. . . . Octavus Roy
Cohen’s “Townsend Murder Mys-
tery” series on NBC was con-
densed to end at a wmuaich earlier
date than originally planned. . . .
Everett Marshal, baritone, is the
new feature of the Westinglhouse
series. . . . Radio’s three cutstand-
ing audible journalists—Edwin C.
Hill, Lowell Thomas and Boake
Carter—are among the more pop-
ular features on the qir. . . . If
advertising revenue is consider-
ably diminished, it is possible that
many radio stations will charge
admission to the studios.

James Roosevelt, son of the Pres-

ident, proved to be a capable ra-
dio commentator during his re-
cent CBS programs. Many
American network stars are get-
ting European engagements. . . .
Bob Taplinger’s CBS “Meet the
Artist” program gathered a huge
following during its two years
existence. Mary Livingston,
of Jack Benny’s Chevrolet Pro-
gram, las developed into a real
headliner comedian. . . . Most se-
rialized radio dramas have preven
to be flops unless each episode
was written to be a complete
story in itself. . . . The networks
may revive television activities in

a big way, next Fall. There
has been a decline in mystery
dramas on the air. . . . A large

number of radio headliners are
taking up aviation as a hobby. . ..
The networks are still trying to
outdo each other in stunt broad-
casting, and the result is that the
listening public is constantly get-
ting a grand asscrtment of novel
unsponsored programs.

www americanradiohistorv com
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WILL ROGERS DOLORES GILLEN

Personal interviews
with broadcast ar-
tists and executives

VERY now and then, some especially

refreshing feature looms across the ra-

dio horizon and makes listeners feel
that sponsors are really alert to give the
public what it wants. Such a series is the
Sunday night Will Rogers periods, spon-
sored by the Gulf Refining Company over
an NBC hook-up. The gum-chewing wit
of Claremore is supported in his monologues
by Al Goodman’s Orchestra and the Revelers
Quartet. Rogers philosophizes on the news
and personalities of the day on his portion
of the program. The cowboy humorist has
been before the public as a stage and screen
actor, writer and commentator since he first
began mixing gags with rope tricks. Al
Goodman conducted the Ziegfeld Follies or-
chestra while Rogers was starred in that fa-
mous presentation. As a worthy companion
feature to the Rogers broadcasts, CBS is
presenting a semi-weekly ‘series starring
Irvin S. Cobb, under the same sponsorship.
The Cobb programs are heard Wednesdays
and Fridays. Though he has been success-
ful as an editor, novelist and playwright,
Cobb is best known as a story-teller, and it
is in the latter capacity that he is heard on
the air. Goodman’s orchestra is also heard
on the Cobb programs,

IRVIN S. COBB

Backstage 1n

RTIZ TIRADO, leading tenor of Mex-

ico’s National Opera Company and a
popular radio star heard for two years over
XEW, Mexico City, has been signed by the
NBC Artists Service and is featured in a
Saturday night series over an extensive hook-
up. Tirado had previously made American
microphone appearances over stations in
Texas and California, but his current series
marks his introduction to a network audi-
ence. Tirado was born in Mexico City and
attended the National University of Mexico,
where he studied medicine before deciding
to study voice. He obtained his NBC con-
tract within two days after his arrival in
New York. His only previous visit to New
York was six years ago. The tenor comes
from one of the oldest families in Mexico.
He is a cousin of Enrique Ruiz, Mexican
Consul General in New York.

“'T'HE Northwestern Chronicle,” a Sun-

day afternoon NBC series sponsored by
the Northwestern Yeast Company, boasts of
a cast of Chicago radio veterans. The pro-
gram, which originates in the NBC Chicago
studios, features Bill Barth and Dolores
Gillen in the leading réles. Barth is regu-

ORTIZ TIRADO

e i o s
i

=
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By Samuel

larly employed in the NBC Chicago music
library. When the series was planned, audi-
tions were held, but no satisfactory voice
for the réle of Buck Harkins was found until
Barth wandered into the studio and asked
for a microphone test. The audition clinched
the job for him. Likewise, Miss Gillen’s.
assignment to dramatic programs came about
in an indirect way. She applied at the stu-
dios for a position as hostess. When the
personnel director learned of her imposing
dramatic background, she was sent to the
studio for a dramatic audition. Bernardine
Flynn, the Aunt Hessie of the program, has
been on the air regularly for more than three
years and is well known for her réle of Sade
in “Vic and Sade.” Loretta Poynton, Eugene

MARY McCOY

T
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Broadcasting

Kaufman

McGillen and Merrill Fugit are also fea-
tured on the series.

‘ N JITH Eddie Cantor sojourning in Cali-

fornia for the Summer, the Chase &
Sanborn Sunday NBC Hour has turned to
variety. Bert Lahr, stage comic, whose pre-
vious radio efforts were not so happy in
results, was selected as the star of the series
succeeding the Cantor program. At this
writing, it is thought likely that Lahr will
be retained throughout the Summer. The
piano and vocal duo of Lee Sims and Ilomay
Bailey was selected to co-star with Lahr.
Dave Rubinoff and his orchestra were re-
tained to supply the instrumental back-
ground to the hour. Original radio drama-
tizations by Louis Joseph Vance are also
included in the Summer hour. Lahr’s rise to

GYPSY NINA

fame on Broadway was rapid. About four
years ago, he appeared in “Hold Every-
thing,” his first starring vehicle. Following
this success, he appeared in George White’s
“Flving High” and Ziegfeld’s “Hot-Cha.”
Eddie Cantor is scheduled to return to the
Chase & Sanborn Hour in the Fail.

RADIO listeners recently welcomed the re-

turn to CBS of the “Evening in Paris”
programs sponsored by Bourjois, Inc. The
new series supplanted the Monday night
“Mysteries in Paris’ feature which was spon-
sored by the same company. Woods Miller,
baritone; Mary McCoy, soprano, and Nat
Shilkret’s Orchestra are the headliners of the
new programs. Each program takes the
form of a miniature musical comedy written
especially for the series. Only the script is
original, the songs heard on the broadcasts
being established musical selections. Woods
Miller, a protégé of Shilkret, is a compara-
tive newcomer to radio. He is a native of
Chicago and studied at the University of
Illinois and Chicago University, His suc-
cess in college musical shows caused him to
quit school and go on the stage. He has
appeared in the talkies and in Broadway

WOODS MILLER

A

o
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BERT LAHR

Chatty bits of news
on what is happening
before the microphone

musical productions. Miss McCoy has been
an established radio star for several seasons
and is well known to listeners of both the
NBC and the CBS. She, too, has had ex-
tensive stage experience. Shilkret, a veteran
radio conductor, is still popularly identified
with the phonograph recording field, in
which he earned wide fame.

JYPSY NINA, soprano, star of the
twice-weekly “Romany Romance” se-

ries of CBS, is a recent addition to the net-
work’s vocal staff. Her programs are pre-
sented Tuesday and Saturday evenings.
Gypsy Nina accompanies herself on the ac-
cordion. She sings in nine languages—Eng-
lish, Spanish, French, Italian, Russian, Ger-
man, Hungarian, Greek and Polish-—and
draws at least two numbers on each broad-
cast from her extensive repertoire of foreign
tunes. The new Columbia songster has
never taken music lessons other than the
training she has had from her mother, who
was also a singer. Gypsy Nina has sung
and played the accordion ever since she can
remember. She learned the many languages
through extensive travel since childhood,
She has had considerable stage experience

(Continued on page 124)

NINO MARTINI
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N this fifth installment of the DX Corner we have listed a time schedule of Short-Wave Best Bets, a_list of stations

logged during the past month at the, Rapro News Sh
schedule includes only the best received stations, hourly,
Space has also been le
Unless otherwise noted stations are heard daily.

been left for filling in local time.
station you pick up.

Short-Wave “Best

»
Bets
Wavelengths
in Meters Call Letters Dial Settings
5 A. M. Eastern Standard Time....Local Time
GSF

19.8

31.2+Sun. VK2ME
31.5 Wed., Sat. VK3IME
31.5 GSB

70.2 RV135
6 A. M. Eastern Standard Time.
13.9+ WEXK

19.8 GSF
31.24Sun. VK2ME
313+ WI1XAZ
31.5 Wed., Sat. VK3IME
31.5 GSB
49.4+ WEXAL
70.2 RV1S

7 A. M. Eastern Standard Time. .. .Local Time
13.9+4- WBXIE L aawe..
16.8+ W3IXAL
19.6 FYA
23.34-Sun. RABAT
25.5 GSD
31.2+ Sun. VK2ME
31.34- W1XAZ
49.4 WEXAL
70.2 RVI1S "
83A9'—{1§L Eastern Standard Time. ...Local Time
13. XK
16.8+ W3XAL
16.8+ Irregular PHI
19.6 FYA
19.7 DJB
23.34 Sun. RABAT
25.3 GSE
25.4 12RO
31.2+ Sun. VK2ME
31.3+ Wi1XAZ
31.5 GSB
49.4+ W8XAL
49.9 4 VE9DR
70.2 RV1S
93A9.<|I§/[. Eastern Standard Time. .. .Local Time
13. BXK
16.8 4 W3XAL
16.8 4+ Irregular PHI
19.6 FYA
19.7 DJB
19.7 WX K
25.3 GSE
25.4 12RO
31.3+4 WIXAZ
31.5 GSB
49.4 wsxXarL Ll
499+

10 A. M. Eastern Sta

13.94-

16.84-

16.8-f- Irregular

19.6

19.64-

19.7

19.7

2583

25.4

25.5 Irregular

25.6

26.8+- Sun.

31.3+

31.5

49.4+4-

49.94-

11 A. M. Eastern Standard Time. ...Local Time

13.94- WEXK
16.8+ W3XAL
19.64 W2XE
19.7 WBXK
19.7 DJB
25.2 FYA
25.2 WSXK
25.3 GSE
25.4 12RO
25.5 Irregular DJD
25.6 Irregular VE9JR
26.8+ Sun CT3AQ
31.24 Sun VK2ME
31.34 W1XAZ
49.2 Sun VEOGW
49.34 Sun WOXAA
49.9 VE9B]J
4994 VE9IDR
12 NOON Eastern Standard Time. . ..Local Time
13.94 WEXK fuciE .
16.8 W3XAL
19.7 WEXK
25.2 FYA
25.4 12RO
25.5 Irregular DJD
25.6 VE9JR
31.2+4 W3XAU
31.24 Sun. VK2ME
31.3+ WI1XAZ
31.34 DJA
49.2 Sat., Sun. VEOGW
49.3+ Sun. WOXAA
49.9 VE9B]J
49.9+4 VEIDR
1 P. M. Eastern Standard Time....Local Time
16.8 W3XAL
19.7 W8XK
25.2 FYA
25.4 12RO
25.5 GSD
25.5 Irregular DJD
25.6 VE9JR
30.4 Sat. EAQ
31.2+ W3XAU
31.2+4 Sun VK2ME
313+ W1XAZ
31.3+ DJA
31.5 GSB
49.2 Sat., Sun. VEIGW
49.3 Sun. WOXAA
49.4 4 W8XAL
49.5 Temporary OXY
49.9 E9DR
50.0+ HV]

2 P. M. Eastern Standard Time. .. Local Time
16.8 W3XAL
19.5 Sun. W2XAD
19.7 WBXK
25.2 FYA
25.4 12RO
25.34- W2XE
25.5 Irregular DJD
25.5 GSD
30.4 Sat. EAQ
31.2 W3XAU
31.3 HBL (code)
31.34 WIXAZ
31.3+ DJA
31.5 GSB
49.2 Sat., Sun. VEOGW
49.3 Sun WOXAA
49.4+4- WBXAL
49.5 Temporary OoXY

wwwamericanradiohistorv-com

ort-Wave Listening Post in Westchester County, New York. The
from 5 o’clock in the morning to 12 midnight, E. S. T. Space has
ft opposite the call letters for your own dial settings for each

49.6+ Sun. WI1XAL wis ereraa e aiei .
49.9+4- VE9DR sptewag.c -
3 p. M. Eastern Standard Time. .. .Local Time
16.8 W3XAL I Fo
19.5+Ex.Tue., Thur. W2XAD

19.7 WBXK

25.2 W8XK

25.34 W2XE

25.4 12RO

25.5 Irregular DJD

23.5 GSD

25.6 FYA

30.4 Sat. EAQ

31.2 W3XAU

31.3+4 W1XAZ

313+ DJA

31.5+ GSB

32.3 Sun. RABAT

45.3+ {chimes) REN

48.8-1 WEXK

49.1+ Except Sat. W9XF

49.2 Sat., Sun. VEIGW

49.3 Sun. WOXAA

49.44 W8XAL

49.5 Temporary OXY

49.64 Sun. Wi1XAL

499+ VE9DR

50.0 RV59 i
4 P. M. Eastern Standard Time

25.2 WEXK

25.34 W2XE

25.4 12RO

25.5 GSD

25.5 DID

25.6 FYA

31.2 W3XAU

31.24+ Tues., Fri. CT1AA

31.3-+ WiXAZ

31.3+ DJA

31.5 GSB

49.5 Temporary OXY

32.3 Sun. RABAT

46.7 Irregular W3XL

48.8 WEX K

49.1 4+ YVIBC

49.1 4 Sat. W3XAL

49.1 Except Sat. WOXF

49.2 Fri., Sun VEIGW
49.34 Sun. WIXAA
49.44 W8XAL
4994 VEIDR
50.0 RV39

5 P. M. Eastern Standard Time
19.8 HV]
25.2 WEXK
2534 W2XE
25.4 12RO
26.8+4 Tues., Thurs. CT3AQ
36.4 EAQ
31.0 TI4NRH
31.2+ W3XAU
31.24- Tues., Fri. CT1AA
31.3 Sun. BL
31.34- WI1XAZ
31.34 A
32.3 RABAT
38.4-4- Sun. HBP
46.7 Irregular W3XL
48.8 WEXIK
49.0 W2XE
49.1+4- YVIBC
49.14 Sat. W3XAL
49.14 Except Sat. WIXFE
49.2 Fri., Sun. VEIGW
49.3+ Sun. WOXAA
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49.4 W8XAL L.
49.5 Temporary @Y  m B STl .
49.8 IDNCHIE N
49.9 VE9DR ...
50.0 RVSITT . i .
50.6 Irregular HJ4ABE o
6 P. M. Lastern Standard Time. .. .Local Time
25.2 W8xXy e
25.6 IVEN e, e
25.6 Tues., Fri. VE9JR L.
26.8+ Tues., Thurs. CT3AQ ... . . ...
30.4 EAQ
31.0 TI4NPH
31.2+ Tues.. Fri. CT1AA
31.3+ WIXAZ
31.3+ DJA
31.4+4+ W2XAF
31.5 GSB
48.8+ WX K
49.0 W2XE
49.1+ YVILEC
49.1+ Sat. W3XAL
49.1 + Except Sat.,
Sun. WOXF
49.2 VFOGW
49.4+ W8XAL
49.3+ Sun. WOXAA
49.5 Temporary OXY
49.6 GSA
49.8 D]C
49.9+ VE9IDR
50.0 [rregular HJ4ABE
7, Eastern Standard Time....Local Time
25. WBXK
25.6 Tues., Fii. VE9JR
25.6 FYA
31.3+ W1XAZ
31.3  re ular DJA
31.4+ W2XAF
31.5 GSB
48.8 + WEXK
49.0 W2XE
49.1+ YViBC
49.1+ Sat. W3XAL
49.2 VEOGW
49.3+4 Sun WOXAA
49.4+ W8XAL
49.5 W3XAU
49.6 GSA
49.8 DjC
49.9+ VE9DR
50.6 Irregular HJ4ABE ..

8 P. M. Eastern Standard Time. .. Local Time
25.2 WBXK T 3

25.6 FYA

25.6 Tues., Fri. VE9JR

31.3+4 WI1XAZ

31.4+ W2XAF

48.8+ WBXK

49.0 W2XE L.
49.1+ Y¥1IBC g
49.1 + Sat. W3XAL .
49.1 Except Sat. WOXF L.
49.3+ Sun. WoxXaa . L.
49.2 Fri., Sun. VEOGW L.
49.44 W8XAL L.
49.5 W3XAU L. P
49.8 DJC olel= (W AL A,
499+ VEYDR ...
50.5 HJ1ABB ...
50.6 HJ4ABE . . .. ....
51.0 HIRARA Ase e eatn
9 P. M. Eastern St ndard Time....Local Time
31.0 T4NRH . .. .....
313+ WIXAZ ...
31.4-4- W2XAF Lo,
45.3 Thurs. PRADO ...
48 .8+ W8XK
49.0 W2XE ...
49.1+ YviBC .. 0
49.14+ Sat. W3IXAL L.
49.1+ Except Sat. WoXF ...,
49.2 Fri., Sun. VEOGW L.
49.34 Sun. WOXNAA i aas
49.4+ WS8NAL L
49.5 W3aXau ...
49.9 + VEODR ...
50.5 HJ1ABB ...,
50.6 Irregular HJ4ABE - ... ...,
51.0 Hj2aBA L.
10 P. M. Eastern Standard Time. .. Local Time
31.0 TI4NRH

313+ WiXaz

31.4 + W2XAF

45.3 Thurs. PRADO

45.0 Fri. TGW

488+ WENK

49.0 W2XNE

49.1+4- Sat. WIXAL

49.14 Except Sat. WoOXF

49.2 Fri., Sun. VFIGW

49.4+ WEXAL

49.5 WiANAU

49.9-+ VESDR

11 P. M. Eastern Standard Time. .. Local Time
31.3+ WIRAZ ekl
45.0 Fri. TGW .
48.8 W8XK oarTiano
49.1 4 Sat. W3NAL ...
49.1 Except Sat. \WWOXF .
49.2 Fri. VEOGW L.
49.4 + WEREATEYy 2tk s
49.5 WaXAU
49.9+ VEOSDR L. ceen

Station Locations

Wavelengths City
in Meters Call Letters Country

13.9+ WEXN K Pittsburgh, Pa.
16.8+  W3XAL Bound Brook, N. J.

16.8 PHI Huizen, Holland
19.5 W2XAD Schenectady, N. Y,
19.6 ' FYA Pontoise, France
19.6- W2XE New York, N. Y.
19.7 WSXK Pittsburgh, Pa.
19.7 DJB Zeeger;; Germany
19.8 GSF Daventry, England
19.8 HV] Vatican City

23.3 Rabat, Morocco
25.2 FYA Pontoise, France
25.2 W8XK Pittsburgh, Pa.
233 GSE Daventry, England
253+ W2XE New York, N. Y.
25.4 12RO Rome, Italy

25.5 GSD Daventry, England
25.5 DJD Zeesen, Germany
25.6 FYA Pontoise, France
25.6 VE9JR Winnipeg, Canada
26.8+ CT3AQ Funchal, Madeira
30.4 EAQ Madrid, Spain

Short-Wave DX
Listeners, Attention!

N this fifth installment of this

department we can state that
the response has been more than
sufficient to make it a regular fea-
ture in the magazine. But it is
up to you, our short-wave listen-
ers, to co-operate with us in mak-
ing this service the best of its
kind in the world!

Every one of you can help to
make it more and more perfect
by keeping a log of stations you
receive on the short waves, not-
ing the call letters, the time the
station is on the air, the wave-
length or frequency and any other
identifying parts of the program,
such as announcements, station
signals, etc. If our readers, indi-
vidually, will keep such a log and
send them in to the DX Editor,
care of Rapio NEws, they will be
of great help at our stations to
check up on transmissions. Or if
you get any letters from the short-
wave stations themselves giving
their programs, you may forward
a copy of it to the DX Editor.
Every letter will be acknowledged,
although at present we are behind
on this work. During the month
of July Rapio NEws is to select
a number of proficient Rapio NEws
listening posts from amongst its
readers who respond te this re-
quest and who show their ability
in keeping a several months’ ac-
curate log of stations. These will
be chosen from the many thou-
sands of short-wave listeners who
have already co-operated in this
way. The listeners obtaining ap-
pointments will receive an official
letter from RaDio NEWS, indicating
their appointment, that will be
suitable for framing and hanging
on the wall of their stations. We
expect to appoint one official lis-
tener in each state, as well as a
number of official listeners in stra-
tegic locations around the world.

31.0 TI4ANRH Heredia, Costa Rica
31.2+ W3NAU Philadelphia, Pa.
31.2+ VK2ME Sydney, Australia
31.2+ CTi1AA Lisbon, Portugal
31.3 HBL Geneva, Switzerland
31.3 GSC Daventry, Englandy/
31.3+ W1XAZ Springfield, Mass.
313+ JA Zcesen, Germany
314+ W2XAF Schenectady, N. V.
31.5 VKIME Melbourne, Australia
31.5 GSB Daventry, England
32.3 Rabat, Morocco
38.44 HBP Geneva, Switzerland
45.0 TGW « Guatemala

45.3 PRADO Riobamba, Ecuador
4531 REN Moscow, U. S. S. R,
48.8-- WEXK Pittsburgh, Pa.

49.0 W2XE New York, N. Y.
49.1+  YVI1BC Caracas, Venczuela
49.14+  W3XAL Bound Brook,!N. J.

99

49.14- WOXF Chicago, Il

49.2 VEIGW Bowmanville, Can.
49.3 -+ WOXAA Chicago, Il
49.44- Cincinnati, Ohio

Philadelphia, Pa.
Skamleback, Denmark

49.6 GSA Daventry, England
WIXAL Boston, Mass.

49.8 DJC Zeesen, Germany

49.9 VE9R] New Brunswick, Can.

49.94 VE9DR Montreal, Can.

50.0 RV59 Moscow U.S.S.R.

50.0+ HV Vatican City

50.5 HJ1ABB Barranquilla, Colombia

50.6+ HJ4ABE Medellin, Colombia

51.0 HJ2ABA Tunja. Colombia

70.2 RV15 Khabarovsk, Siberia

Atmospheric Conditions

On the 49-meter band, atmospherics have
been quite heavy and bothersome of late,
interfering somewhat with DXing for the
weaker distant stations. This has been true
to a lesser extent on the 25 and 31-meter
bands. The 15 and 19-meter bands have
not been bothered with static and signals on
these frequencies are reported coming in with
extra strength.

Schenectady Transmissions

We have received an official communica-
tion from the General Electric Company
stating that short-wave station W2XAD will
be on 19.56 meters Mondays, Wednesdays
and Fridays, from 3 to 4 pm., ES.T., and
on Sundays from 2 to 5 p.m., ES.T. Short-
wave station W2XAF will be on 31.48 meters
daily from 6:45 to 10:00 p.m., EST. These
are developmental stations and the schedules
may be changed or discontinued without
notice.

WIXF Transmissions

An official communication from the Na-
tional Broadcasting Company, Chicago,
states that short-wave station WOXF will be
on the air Mondays, Tuesdays, Wednesdays,
Thursdays and Fridays from 3:30 to 7:00
pm. and from 8:30 pm. to 1:00 p.m.,
ES.T. On Saturdays there is no schedule.
Sundays this station will be on the air from
3:30 to 6:00 p.m. and from 8:00 p.m. to
1:00 a.m., E.S.T.

W3XAU Transmissions

An official communication from the
WCAU Broadcasting Company states that
shortwave station W3XAU will be on the
air on 9590 kc. from 11:00 a.m. to 5:00 p.m.
and on 6060 kc. from 7:00 p.m. to midnight,
ES.T. The power used by this station is
1 kilowatt.

WSXK and WIXAZ

Transmissions

Short-wave station W8XK will be on the
air on 48.86 meters, daily, from 4:30 p.m. to
sign off, ES.T. They will be on the air on
25.27 meters, daily, from 4:30 to 10:00 p.m.
They will be on the air at 19.52 meters,
daily, from 10:00 a.m. to 4:15 p.m. They
are on the air on 13.93 meters, daily, from
7:00 am. to 2:00 p.m.,, ES.T. WSXK oper-
ates in conjunction with and relays the pro-
grams of KDKA.

Short-wave station WiXAZ is on the air
on 9570 kc. from 7:30 a.m. to 1:00 a.m. the
following morning, ES.T. This station re-
lays programs offered over the long-wave
transmitter WBZ-WBZA. As a matter of
interest, a new installation is contemplated
shortly, during which time the station will
be silent. Upon completion of the new sta-
tion it will assume rezular service at its new
location, Millis, Massachusetts

VK2ME-VK3ME Transmissions
We have received an official communica-
tion from the Amalgamated Wireless (Aus-
tralasia), Limited, regarding the stations
VK2ME and VK3ME. Short-wave station
VK3ME will be on the air on 31.54 meters
(Continued on following page)
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Who Will be the First World’s

N

XK

Radio fans interested in the DX Corner will probably be glad to see this
notice of a championship contest which is to begin in August for those
who believe they have ability in logging short-wave stations

SHORT-WAVE “battle of the cen-

tury,” where fans will compete for

honors, has just been announced by

the International Short-Wave Club.
The contest will be held to determine be-
yond dispute the name of the short-wave
listener who can bring in the greatest num-
ber of short-wave broadcast stations over
a six-month period. Verifications from the
various stations will constitute proof of re-
ception.

The fortunate winner will be declared
world’s champion short-wave listener-in for
1933-1934 and will receive a trophy in the
form of a silver globe representing the earth.
The winner’s name and a record of his
achievement will be suitably engraved on the
trophy.

The contest is scheduled to begin August
1, 1933, and to terminate February 1, 1934.
The judges of the contest will include Lau-
rence M. Cockaday, editor of Rapio News;
0. H. Caldwell, former Federal Radio Com-
missioner and editor; H. G. Cisin, inventor
and radio writer; Clifford E. Denton, short-
wave designer and author; Arthur J. Green,
president of the International Short-Wave
Club; Capt. H. Hall, Lt.-Commander, U. S.
Navy, retired; Jacob Kleimans, of the Inter-
national Short-Wave Radio Club; Arthur
H. Lynch, originator of the first interna-
tional broadcasting contest in 1923; Joseph
B. Sessions, president Sessions Foundry Com-
pany; Joseph G. Reaney.

The following rules have been tentatively
adopted for the contest:

1. Any short-wave “listener-in” in any part
of the world is eligible to take part in
this contest.

2. The prizes will be awarded to the con-
testants presenting the greatest number
of verifications from short-wave broad-
cast stations. In case of a tie, mileage

will be computed and the question of
superiority will be decided upon the
basis of total number of miles received.
This will be the airline distance between
the receiver and each of the transmit-
ters. The finding on this question of
mileage will be made by the judges.

3. All rulings of the judges are to be final.
Only one prize will be awarded to any
one winner. Judges will not be per-
mitted to compete in this contest, nor
members of their families.

4. The contest begins August 1, 1933, and
terminates February 1, 1934.

5. All verifications must be submitted by
April 15, 1934. Prizes will be awarded
at the earliest possible moment after
April 15, 1934, depending upon the
amount of work involved in the compi-
lation of the records. The date of the
awards will be suitably announced in
the press.

6. Judges will assume no responsibility for
verifications unless they are listed and
receipted for, or sent by registered mail.
Verifications must bear post-marks or
dates, indicating that the program was
received by the contestant between
August 1, 1933, and February 1, 1934.

7. Verifications will be accepted for entry
into the contest from any part of the
world. The verifications and lists must
be forwarded to Clifford E. Denton, 23
Park Place, New York, N. Y., accom-
panied by a self-addressed and stamped
envelope or container, together with suf-
cient postage or international reply cou-
pons to cover return by registered mail.
Judges will not be responsible for loss
of verifications. All letters and cards of
verifications, together with envelopes or
other wrappers, should be presented.
Stamps. should not be removed or post-
marks defaced.

8. In cases such as English, Swiss and Ger-
man stations, where different call letters
and wavelengths are used for the same
stations, and where the call letters cov-
ering the frequency being transmitted
are not mentioned on the verification,
these will be counted as only one veri-
fication. If verification is received for
several sets of call letters and several
frequencies, then each verification will
count as an individual station.

9. No code stations, amateur, aircraft, po-
lice, ship or commercial stations will be
considered in this contest.

10. Only one verification from each short-
wave broadcast station will be allowed.

The silver trophy, constituting the first
prize, has been donated by Clifford E. Den-
ton and the contest will be known as the
“Denton Trophy Contest.” The second prize
will be a medal, suitably engraved, stamped
or designed. It will bear the name of the
winner and will mention the circumstances
under which it was awarded. The third
prize wili be a medal similar to the second
prize. Second and third prizes will be
awarded by the International Short-Wave
Club and its New York Chapter. The
fourth to one hundredth awards will consist
of engraved scrolls in the form of honorable-
mention certificates, suitably inscribed with
the name of the winner and calling attention
to the excellence of their receiving ability.

In writing to the various short-wave sta-
tions for verifications, it is suggested that
the listeners-in mention the fact that such
verifications are to be used in the “Denton
Trophy Contest.” The codperation of the
various stations is being arranged for by
the Trophy Committee. For a complete set
of rules governing this contest, write to
Clifford E. Denton, 23 Park Place, New
York, N. Y.

The DX Corner

(Continued from preceding page)

on Wednesdays from 5:00 to 6:30 am,
ES.T., and on Saturdays from 5:00 to 7:00
am., EST.

Short-wave station VKZME will be on the
air on 31.28 meters on Sundays from mid-
night to 2:00 a.m. and from 4:30 to 8:30
am. and from 11:30 am. to 1:30 p.m,
E.S.T., during the month of July. (In Best
Bets we have listed them on the air only
during the times when they are best heard
in America.) :

The German Transmitting
Stations

An official communication received from
Reichspostzentralamt, Berlin, states that the
German transmissions are being sent out by
two transmitters located at Zeesen. Four
wavelengths are used, with a number of an-
tennas. DJB transmits on 19.737 meters
from 8:00 a.m. to noon, ES.T. DJA trans-
mits on 3138 meters from 12:30 pm. to
6:30 p.m. and in some cases till 7:30 p.m.
These two stations use the same transmit-

ter. The second transmitter works from
10:00 a.m. to 4:00 p.m., ES.T. on 2551
meters with the call letters DJD, and from
5:00 p.m. to 9:00 p.m. on 49.83 meters under
the call letters of DJC. The antenna output
is 5 kilowatts, the percentage of modulation
is 70%. Every day at 10:00 a.m. the pro-
gram for the following day on 19.737 and
25.51 meters is given in the German and
English languages.

Short Waves at Binghamton, N. Y.

Mr. I. H. Kattell reports reception on an
all-wave Bosch model 260C receiver as fol-
lows: 96 short-wave broadcasting stations
from 15 to 175 meters. He has verifications
from VKZME, VK3ME, 12RO, FYA, GSA,
GSB, GSD, GSF, EAQ, DJA, DJB, DJC,
VE9JR, etc.

Best Reception in Honolulu

Mr. O. F. Sternemann reports that he gets
W8XK on 19 meters from 7:30 to 8:30
a.m., on 25 meters from 2:00 to 4:30 p.m.
and on 48 meters from 3:30 to 7:30 p.m.,
Honolulu time. The other stations he re-
ceives best are W3XAL, W9XF, W1XAL,

WWW-americanradiohistory com

W2XAF, W1XAZ, W2XE, RV15, KWO,
WI9XAA, W3XAU, W4XB, VKZME. On
the long waves he has received some eighty
odd stations, including Australia, Japan,
China and the United States. He has heard,
on these waves, the Eastern American sta-
tions WHAM, WTIC, WCAU, WBT, WSM,
WABC and KDKA. Mr. Sternemann uses

‘an RCA-Victor 18-A with a Silvertone four-

tube, short-wave converter.

Reception in Mississippi

Dr. J. P. Watson, of Hazlehurst, sends
the following information: “At the present
time in South Mississippi, short-wave fans
will receive greatest satisfaction on frequen-
cies of 19.6 meters, Pontoise, France; 25.3
meters, Daventry, England; 30.4 meters,
EAQ; 31.3 meters, GSD., and many stations
between 48 and 50 meters. I am using a
ten-tube all-wave, 12 to 550-meter super-
heterodyne, No. 1020, made by Ozarka.”

Best Reception in Ohio
Mr. Louis Du Bois, of Yorkville, Ohio,
reports the following best bets: VK3ME,
VK2ME, EAQ, FYA, GSA, GSC, YV1BC,

(Continued on page 125)
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With summer and the vacation touring season upon us, a multitude of car
owners are contemplating radio installations. Brief descriptive data is given
here on a number of the newest models, showing important new developments

Self-Contained Auto Radio with
Class B Output

Description—Announcement is made of the
new Audiola Model S7, seven-tube superhet-
erodyne automobile radio receiver. The
single metal container, measuring 10Y4 inches
by 734 inches by 64 inches, houses both the
receiver chassis and B power supply. The
receiver is so designed as to eliminate the

L

necessity of spark-plug suppressors. The set
features convenience of installation, Class B
amplification, automatic volume control and
a Jensen 8-inch size dynamic type speaker.
The following type tubes are used: two
—-6D6, one —6C6, one —37, one Wunderlich,
one -79 and one BR type rectifier. The
steering-column remote-control unit is of the
gear-driven type.

Maker—Audiola Radio Co., 430 So. Green
St., Chicago, 1L

Single-Unit Receiver

Description—The illustration covers the
Wells-Gardner Model Z6Z1 six-tube super-
heterodyne automobile radio receiver. This
new receiver is attractively designed and is
made for universal application to all types
of motor cars. It features direct control,
dynamic type speaker and automatic volume

4
control.. The receiver chassis, B power sup-
ply, reproducer and controls are all enclosed
in a single metal container which measures
12 inches by 6%4 inches by 5%% inches. The
following type tubes are utilized: one -77
as combined detector and oscillator, two ~78
for the r.f. and if. stages, one ~75 for the
second detector and first audio stage, one
—41 for the output power stage and one -84

type rectifier. A steering-column, remote-
control unit can be supplied where desired.
The net weight of this receiver is 18 pounds,

Maker—Wells-Gardner & Co., 816 N. Ked-
zie Ave., Chicago, Iil.

Single Knob Control

Description—The Motovox Model 10A is
a five-tube motor-car receiver of the super-
heterodyne type. It is designed for sim-
plicity of operation and ease of installation.
The B power supply is contained in a sepa-
rate container to lessen the possibility of
hum. This compact receiver is sturdily con-
structed and features automatic volume con-
trol, a dynamic type speaker and single-
knob control. The manufacturer calls atten-
tion to the economical operation of the set.
The chassis may be mounted in any con-
venient location and it is only necessary
to drill a 34-inch hole to accommodate the
single bolt for mounting the speaker. The
tuning unit is designed for fastening to the
instrument board. The single knob on the

control unit turns to the right or left for
selecting stations and pulls out or pushes in
for controlling volume. The receiver em-
ploys the following tubes: three —36 type
for combined first detector and oscillator cir-
cuit and for the r.f. and i.f. stages respec-
tively. One -85 type combines the functions
of second detector and automatic volume
control tube, and one —41 type is used in
the power output stage. This company also
announces the model 10E battery-operated
receiver, a five-tube tuned r.f. circuit using
four -36 and one —41 type tubes. Both the
electric and battery-operated sets are fur-
nished with 6 spark-plug suppressors and 2
condensers for eliminating car ignition noise.

Maker—MotoMeter Gauge & Equipment
Corp., Toledo, Ohio.

Compact Design
Description—The new Sparton Model 33
auto radio receiver is combined with the B

eliminator in a metal container measuring
only 934 inches by 734 inches by 534 inches.
The electrodynamic speaker is housed in a
wooden cabinet and is designed to be oper-
ated at full volume without loss of tone
quality. This compact receiver features easy
installation, economical operation and undis-
torted reception. The cover of the receiver
chassis can be easily removed for checking

tubes or adjusting circuits. The manufac-
turer calls attention to the counterbalanced
tuning condensers, which prevents detuning.
The six-tube superheterodyne circuit utilizes
the following type tubes: two —39 pentodes as
r.f. amplifiers, one —36 type as detector and
oscillator, one -85 as second detector, auto-
matic volume control and audio amplifier,
one —41 type for output power stage and one
-84 full-wave vacuum type rectifier. The
remote-control tuning unit which mounts on
the steering column is calibrated in kilo-
cycles, permitting easy selection of stations.

Maker—Sparks-Withington Co., Jackson,
Mich.

Compact Automobile Receiver

Description—The American Bosch Model
150 automobile six-tube receiver measures
only 934 inches wide by 8§ 15/16 inches high
by 734 inches deep. The receiver chassis, B

<. 3

battery eliminator and dynamic tvpe speaker
are all housed in the one container. The
set is tuned from an attractive instrument
board control unit which is connected to
the set by two flexible cables. = This control
unit is calibrated in kilocvcles and the fig-
ures are large, therefore easily read. Both
(Continued on page 121)
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Service Data for Servicemen
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Technical Review

RADIO SCIENCE ABSTRACTS

Radio engineers, laboratory and research workers will find this department
helpful in reviewing important current radio literature, books, Institute and
Club proceedings and free technical booklets

Principles of Radio Communication, by
J. H. Morecroft. Third Edition. John Wiley
and Sons, Inc, 1933. Radio’s progress dur-
ing the last five years has called for a thor-
ough revision of Prof. Morecroft’s famous
book. Some of the old text on spark teleg-
raphy has been deleted, while considerable
new material has been introduced dealing
with later developments. Sections on micro-
phones, crystal oscillators, short waves, etc.,
will be especially valuable to the radio engi-
neer.

The first chapters contain a complete and
detailed account of the fundamental theory
of electrical circuits, oscillatory circuits, coup-
ling, etc. This part remains about the same
as the previous edition, except for the addi-
tion of material on electrolytic condensers
and shielding. Then follows a general re-
view of radio communication and a chapter
on spark telegraphy. Vacuum tubes and
their circuits have been treated exhaustively.
This chapter alone covers 250 pages. The
discussion includes screen-grid tubes, the
pentodes, and there is a brief explanation of
type ~55. Magnetron, dynatron circuits, the
Barkhausen oscillators, etc., are among the
subjects discussed. The last four chapters
are, of course, of the greatest interest to the
radio engineer. They deal with conti&uous—
wave telegraphy, radio telephony, anffnnas,
radiation and amplifiers. Systems of modu-
lation are thoroughly treated in Chapter
VIII; they include the single side—bapd
transmission and elimination of the carrier
current. This chapter also gives informa-
tion on microphones (carbon, condenser and
dynamic) and shows their response for va-
rious frequencies. Loudspeaker design is
another of the subjects found in this chapter.
The last chapter, on amplifiers, gives many
valuable pointers concerning the design of
receivers.

The treatment is mostly mathematical and
restricts itself to the principles involved,
since all forms of practical applications could
not be covered within such a volume. This
does not mean that a reader with a limited
knowledge of mathematics could not derive
considerable benefit from its study.

Theory of Thermionic Vacuum Tubes, by
E. Leon Chaffee. McGraw-Hill Book Co.

Conducted by
Joseph Calcaterra

1933. At last there has appeared a complete
and up-to-date book on vacuum tubes and
their circuits, including the multi-element
tubes of the present time. There is no doubt
but that this text will be welcomed by al
radio engineers. Mr. Chaffee’s book deals
with tubes and circuits of low power, chiefly
restricted to receivers and low-power ampli-
fiers. Transmitters and modulation have not
been discussed. The introduction contains a
historical sketch from 1873 up to the present
time. Then the reader is taken through
chapters on the structure of matter, con-
duction of electricity in gases and emission
of electrons. The chapter on practical
sources of emission treats of the emissive
properties of various metals.

Mr. Chaffee devised his own system of
letter symbols for the circuit analysis in his
book. This is explained in a separate chap-
ter.

There is also an unusually complete ac-
count of the triode. The influence of the
plate circuit on the grid circuit and vice
versa are made clear with the aid of unusual
illustrations.  Equivalent circuit theorems
are derived in Chapter VIII. The circuits
of the triode are thoroughly discussed in the
next chapters, covering the tube as an am.
plifier, detector and oscillator with a sepa-
rate chapter on regeneration. The last part
of the book deals with multi-element tubes
—the screen-grid tube, the pentode, etc.
Theorems are derived which are applicable
to tubes of any number of elements,

Radio International, by Ernset A. Pariser.
Union Deutscher Verlagsgesellshaft. A dic-
tionary of radio technical terms in five lan-
guages: German, English, French, Spanish
and Italian. Approximately 90 terms are
given; the booklet restricts itself to word
roots and does not go into all possible com-
pound words.

The first section contains all terms, alpha-
betical (in German), with their foreign
equivalents behind them. These terms are
numbered. Then follow four sections, one

each for English, French, Spanish and Italian
—which contain alphabetical lists of the
terms in these languages. The number be-
hind the term refers to their occurrence—in
the first section.

Applications of the Cathode-Ray Oscillo-
graph in Radio Research, by R. A. Watson,
J. F. Herd and L. H. Bainbridge Bell. Pub-
lished by H. M. Stationery Office of the
Department of Scientific and Industrial Re-
search (Great Britain). This volume de-
scribes the extensive applications of the cath-
ode-ray oscillograph which has been devel-
oped in the work of the Department’s radio
research station at Slough. While not intended
as a general textbook either on oscillography
generally or on cathode-ray oscillography in
particular, the work is a textbook on the
use of the device in wireless investigations
of practically every kind. Although the
book, as a whole, is less concerned with the
oscillograph itself than with the applications
of it, a brief study of the oscillograph itself
is inevitable. Such a study forms the open-
ing of a general introductory part, with a
discussion of the technical properties of the
modern low or medium voltage sealed-off os-
cillograph tube. Following this is a chapter
devoted to the practical operation and ma-
nipulation of the tube.

The second main part of the book is given
over to the study of the variation of phe-
nomena with time. Features of this section
which are new and interesting comprise
methods of synchronizing the time base to
the recurrence frequency of the phenomenon
under examination, automatic release time
sweeps for the delineation of transient phe-
nomena, and time scales giving particularly
wide separation of phenomena.

The third part of the book is devoted to
details of applications of particular interest
in the work of the authors; namely, the
recording of atmospherics and the reception
of short-duration impulses for the study of
the ionized region of the upper atmosphere.

The fourth part of the volume deals with
what are described broadly as “voltage com-
parators,” in which two e.m.f.’s are studied
for their relative instantaneous amplitude
and phase.

The fifth part of the volume is devoted to
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entirely novel material. This is based on
the use of the oscillograph as a relay device
by employing an additional electrode or
electrodes within the tube as collectors of
the electron beam when the whole or part of
it is directed on them. This permits the
oscillograph to be used as a relay controlling
an external circuit. Other arrangements de-
scribed use the fluorescent indication of the
beam in conjunction with a photo-electric
cell for the maintenance of a fixed course.
The last part of the book deals with pho-
tographic methods and auxiliary apparatus.

Review of Articles in the May,
1933, Issue of the Proceedings
of the Institute of Radio
Engineers

On the Collection of Sound in Reverber-
ant Rooms, with Special Reference to the
Application of the Ribbon Microphone, by
Harry F. Olson. A discussion of the advan-
tages and use of the directional properties of
the ribbon microphone in eliminating acous-
tical shortcomings of studios by discriminat-
ing against reverberation effects.

A High-Quality Ribbon Receiver, by
Harry F. Olson and Frank Massa. An ex-
planation of the theory and practice in-
volved in the design of a ribbon headphone
receiver to produce high-quality reproduc-
tion.

Permissible Amplitude Distortion of Speech
in an Audio Reproducing System, by Frank
Massa. This paper gives the results of a
study of the amount of distortion which can
be tolerated in an audio-frequency amplifier
having a relatively flat frequency-response
characteristic from 80 to 14,000 cycles. The
effect of distortion on the character of re-
production was observed when the transmis-
sion band was cut off at 5000 cycles, 8000
cycles and 14,000 cycles.

Ferro-Inductors and Permeability Tuning,
by W. J. Polydoroff. Constructional details
of various forms of variable ferro-inductors
are given in this article, together with a brief
analysis which shows how tuning, by varia-
tion of inductance in such manner that L/R
of the circuit is kept constant, results in uni-
form selectivity and amplification through-
out the tuning range.

The Spray Shicld Tube, by H. W. Parker
and F. J. Fox. The advantages in tube con-
struction resulting from the use of a spray
shield, formed on the glass tube envelope
and the shell of the base of the tube, are dis-
cussed in this paper. A historical sketch of
the development of the spray shield, its
manufacture and its action is also given.

Abstracts of Four Articles Ap-
pearing in Electrical Engineer-
ing for May, 1933

Transoceanic Communication, by H. H.
Beverage, C. W. Hansell and H. O. Peterson.
The article reviews the growth of the R.C.A.
transoceanic communication system. A brief
description is given of the transmitting
equipment, the receiving station—including
the application of diversity reception—and
frequency measuring apparatus.

Neon Tube Characteristics, by R. W.
Lohman. A set of oscillograms and expla-
nations are given confirming the studies of
voltage and current waves in neon tubes
published in a previous issue of Electrical
Engincering (Nov., 1932, pages 772-5).

Radio Aids to Air Navigation, by C. F.
Green and H. 1. Becker. An article on the
radio compass and its application in aiding
the pilot to steer a straight course (correct-
ing for wind drift). Automatic steering is

discussed, also landing, both by means of
radio and magnetic compass combined.

Power, Power Factor and Reactive Volt
Amperes, by C. L. Fortescue. This paper
discusses the relations between power, re-
active volt-amperes and power factor for
sinusoidal and non-sinusoidal electromotive
forces and currents. Vector equations for
these relations are derived and polyphase
power and reactive volt-amperes are defined.
Non-linear circuits are discussed.

Review of Contemporary
Literature

The Reproduction of Orchestral Music in
Auditory Perspective. Bell Laboratories Rec-
ord, May, 1933. This article gives a rather
detailed discussion which points out the dif-
ference between good and perfect reproduc-
tion and reports the experiments and demon-
strations. to determine the effect of auditory
perspective on reproduction, and how per-
fect reproduction could be attained by care-
ful considerations in the design of transmis-
sion systems and associated apparatus.

New Radio-Telephone Equipment for
Transport Planes, by D. K. Martin. Bell
Laboratories Record, May, 1933. This ar-
ticle points out the rapid development in
radio equipment and its effect in increasing
the safety and efficiency of air service lines.

A Three-Frequency Radio-Telephone
Transmitter for Airplanes, by W. C. Tinus.
Bell Laboratories Record, May, 1933. A de-
scription of the circuits and control meth-
ods used to enable quick changeover, with-
out tuning adjustments, in the special air-
plane transmitters to any of the three fre-
quencies used in airplane communication.

A Crystal Control Superheterodyne Re-
ceiver, by H. B. Fischer. Bell Laboratories
Record, May, 1933. A description, with
simplified circuit diagram of the new West-
ern Electric 12A receiver designed for air-
plane use, together with a discussion of the
factors which must be taken into considera-
tion in the design of an efficient airplane
receiver.

The Simplification of Accurate Measure-
ment of Radio Frequency, by W. H. F.
Griffiths. The Wireless Engineer and Ex-
perimental Wireless, May, 1933. The his-
torical development of radio-frequency mea-
suring instruments is traced in this article
and complete information is given on the
latest type of a stable oscillating wavemeter,
having a range of from 150 to 10,000 meters
which may be extended down to 30 meters,
if desired. Performance curves of the in-
strument are given. Calibration of the meter
is independent of tube-characteristic varia-
tions of replacement tubes.

Automatic Volume Control for Radio Re-
ceivers, by C. B. Fisher. The Wireless En-
gineer and Experimental Wireless, May,
1933. A discussion of the value of automatic
volume control for receivers and a descrip-
tion of developments in such circuits up to
the present time.

A Wavemeter with Alternative Close and
Open Scales. The Wireless Engineer and
Experimental Wireless, May, 1933. A de-
scription of an absorption wavemeter which
can be used either with a wide frequency
range or with a restricted frequency range
and correspondingly greater openness of
scale. The use of wavemeters in connection
with receivers is described.

The Measurement of the Power Factor
and Capacitance of a Condenser by Com-
parison with a Mutual Inductance, by Ar-
thur Whitmore Smith. The Review of
Scientific Instruments, May, 1933. In the
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method described in this article, a capaci-
tance is compared with a mutual inductance
in a 1000-cycle a.c. network, and the ca-
pacity can be determined very accurately.
By observing certain conditions, the value
of power factor can be read directly.

Perfect Quality and Auditory Perspective
in the Transmission and Reproduction of
Music, by Dr. Frank B. Jewett, Science. An
account of the experiment recently con-
ducted by the Bell Telephone Laboratories,
when the music of the Philadelphia orchestra

‘was transmitted by wire to Washington and

reproduced with better quality than ever be-
fore. Three different communication chan-
nels provided auditory perspective; the
volume range was for the first time greater
than that of the orchestra itself.

Radio and Forest Fires, by F. V. Horton.
The Military Engineer, May-June, 1933. A
non-technical discussion of a very light and
fool-proof portable receiver and transmitter
which has proven successful in combating
forest fires.

Photoelectric  Color Measuring Instru-
ments, by Herbert Neustadt, Jr. Electronics,
May, 1933. A description of photoelectric
color analyzers and color comparators by
means of which colors can be analyzed and
compared with greater accuracy and econ-
omy and without the necessity of specially
trained operators.

Bridge Type Push-Pull Amplifiers, by
Leonard Tulauskas. Electronics, May, 1933.
A method of obtaining harmonic cancella-
tion in the output, such as is obtained with
push-pull amplification, without using the
cumbersome split-secondary input trans-
formers usually used in push-pull stages.
The bridge type circuit also lends itself ad-
mirably to compact assemblies without in-
troducing any appreciable hum.

Radio Receiver Situation for 1933. Radio
Engineering, May, 1933. A survey of the
present conditions in the industry with re-
spect to the demand for different types of
receivers and the various features which are
available or will be in demand in the new
crop of receivers.

The Use of Instruments in Radio Receiver
Manufacturing, by J. H. Miller. Radio En-
gineering, May, 1933. This article gives an
interesting and valuable exposition of the
various testing instruments which should be
available in radio receiver manufacturing
plants for checking components and per-
formance during various stages of manufac-
ture, together with information on their
proper use.

Electrolytic Condensers, by Wm. W. Gar-
stang. Journal of the Institute of Radio
Service Men, January-February, 1933. A
comparatively simnle explanation of the
theory, action and use of electrolytic con-
densers.

Advertising Methods for Servicemen, by
TJ. P. Kennedy. Journal of the Institute of
Radio Servicemen, January-February, 1933. -
This article gives, in interesting, readable
form, some important facts which should be
taken into consideratidon and followed by
servicemen to create a good impression on
prospective and present customers in an ef-
fort to get and keep profitable business.

Record Keeping for the Serviceman, by
Henry A. Fischer. Journal of the Institute
of Radio Servicemen, January-February,
1933. This article indicates the need for
record keeping as a means of showing in-
come and outgo in doing service work so
that a serviceman can determine whether he
is making or losing money in his business.
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Sample record forms are given.

Getting Quality Performance with Class B
Modulation, by Arthur A. Collins. QST,
May, 1933. A presentation of practical de-
sign and operating data for the best tube
combinations, with tables showing the con-
ditions giving the best results.

A Sensitive Tuning Indicator, by J. D.
Blitch. QST, May, 1933. A description of
a simple, inexpensive, sensitive indicator
using a copper-oxide rectifier and a 0-1 d.c.
milliammeter in & pick-up coil circuit.

We'll Buy Your Time Paper If— Radio
Retailing, May, 1933. A frank discussion of
the financing situation as it applies to radio
time paper and the steps which- must be
taken by manufacturers and dealers to pro-
duce healthier condition in this necessary
method of financing the sale of radio mer-
chandise.

Fixed Resistors, by Jesse Marsten. Radio
Retailing, May, 1933. This articles gives in-
formation on the characteristics and mea-
surement of noise, voltage coefficient and
resistance of fixed resistors. It also brings
out the importance of the humidity, load
and ageing characteristics of such units.

How to Get Copies of Articles
Abstracted in This Department

The abstracts of articles featured in this
department are intended to serve as g guide
to the most interesting and instructive wmaq-
terial appearing in contemporary magazines
and reports. These publications may be con-
sulted at most of she larger public libraries,
or copies may be ordered direct from the
publishers of the magazines mentioned.

Rapio NEws cannot undertake to supply
copies of these articles. They are NOT in-
cluded in the Rapio News Free Technical
Booklet Service.

Free Technical
Booklet Service

THROUGH the courtesy of a
group of manufacturers, Rapio
News offers 10 its readers this
Free Technical Booklet Service.
By means of this service, readers
of RaADIO NEWS are able to obtain
quickly and absolutely free of
charge many interesting, instruc-
tive and valuable booklets and
other literature which formerly re-
quired considerable time, effort
and postage to collect. To obtain
any of the booklets listed in the
following secticn, simply write the
numbers of the books you desire
on the coupon appearing at .the
end of this department. Be sure
to print your name and address
plainly, in pencil, and mail the
coupon to the Rapio News Free
Technical Booklet Service. Stocks
of these booklets are kept on hand
and will be sent to you promptly
as long as the supply lasts. To
avoid delay, please use the coupon
provided for the purpose and in-
close it in an envelope, by itself,
or paste it on the back of a penny
postcard. The use of a letter ask-
ing for other information will de-
lay the filling of your request for
booklets and catalogs.

Review of Technical Booklets
Available
1. Radio Parts qnd Sets 1933 Spring and
Summer Catalog No 54. A catalog of 152
pages, issued by the Wholesale Radio Service
(Continued on page 115)
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Something NEW
in a SHORT-AVE SUPER

" THE N

~~ FB-7, NAT/IONAL'S ™
= LATEST ACHIEVEMENT
" This new 7-tube short-wave super-hetero-
designed originally for amateur phone recep-

* ne, .
tion, offers the short-wave broadcast listener an.d. the experi-

menter exceptional distance, selectivity, stability and tone
quality in the reception of short-wave broadcasts.

The National FB-7 gives you a simplicity
» -and convenience of operation here-
"=, tofore not available at _

such a reasonable

FOR ACOPERATION™

(Also 6 volt battery model available)
The FB-7 is designed to be operated by fila-
ment transformer and B-batteries, or the National 5837
or 5880 Short-Wave Power Units, Where the maxirium undis-
o torted power output is desired for short-wave broadcast
reception, the National 5897 Power Unit is =ecom- ,r
X mended, which furnishes voltages sufficient -
to drive the type 59 power output
pentode at full rating. P
- R. C. A o

I:icen.sed. ’

FB-7
SPECIFICATIONS

THE CIRCUIT . . . 7 tuhes; one 57, two
24’s, two 58’s, one 56, and one 59 . . . Election
Coupled Oscillators . . . Separate Oscillator for CW beat fre-
quency giving “semi-single signal’’ of “‘cffset” tuning . ., High efficiency
Litz wound air-dielectric tuned I.F. Trarsfcrmers . . . Class A Power Pen-
‘tode Output . . . R-39 Coil Forms with grounded metal shield handle:
- - Band Spread Coils available for 20, 40, §0 and léO-meter/

amateur bands, each coverng 100 full dial divisions
v, - - - oStandard coils for continuous coverage
g from 20 MC to 150) KC .. . No freA

quency drift Double
R Shielding . . . G

“THE
CHASSIS

Single Control Tuning. (No trim-
mers.) . . . Full Vision Dial with SFL 270
deg. condenser . . Front-of-panel coil changing,
without disturbing shielding . . . CW Beat Oscillator Switch S,
, on panel . . . Phone Jack, connecting ahead of final audio stage

N s . Calibrated Volume control located under tuning
w, 10D, for one-hand operation—gain control cali-
Ry brated in R units . . rite now for 3
% our new l6-page catalog enclos- o
. ing 6¢c to cover mailing =

_-alill NATIONAL CO. ¢ §SHERMAN ST,
NATIONAL COMPANY, lnc.,61 Sherman St., Malden, Mass.

Gentlemen: Please send me your new catalogue sheets giving {ull description of the new FB-7

Shotrt~Wave Super, and your new Short Wave Parts. I enclose ¢ in stamps to cover mailing
costs.

D Y CEGpG . Y
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'The Service Bench

Mathematics for the Serviceman—Selling Noise-Reduction Antennas—Ser-

vice Sales Promotion—Service Shops—The

Day’s

Work—W arming-Up

Howls—Superhet Adjustments—Kit Kinks—Condenser Speaker Repair—Hum

How Much Math Should the

Serviceman Know?

HIS article is written in response to

a general question asked by both vet-

eran servicemen and those first con-

sidering the possibilities of the radio
service business. The beginner necessarily
raises the point as he checks off his mental
and technical equipment before making a
commercial enterprise of what was formerly
perhaps only a hobby. The experienced ser-
viceman asks himself the same question when
occasionaly he tackles a particularly baffling
problem, or, philosophically, wonders whether
he is making the most of his profession.

The desired degree of a serviceman’s
mathematical proficiency is somewhat of a
variable factor, depending upon the extent of
the individual serviceman’s activities and
upon his equipment. If the serviceman lim-
its himself to the installation and repair of
radio receivers with the readily available
standardized parts, and possesses a complete
array of oscillators, ohmmeters, resistometers,
tube checker, set analyzer and a library of
service manuals, the arithmetic he learned
in public school will carry him through in
flving colors. His knowledge of the parame-
ters associated with vacuum-tube design
need be no more intimate than an automo-
bile mechanic’s acquaintance with the cal-
culus of stress and strain. Indeed, he need
not even be able to manipulate the simple
algebra of Ohm’s law.

The analogy is an excellent one. The ex-
pert auto mechanic possesses a theoretical
knowledge of brakes, carburetion, ignition
and lubrication which in no way involves
mathematical considerations. His skill en-
ables him quickly to diagnose troubles, and
to make the adjustments which his expe-
rience teaches him will best fulfill the re-
quirements for satisfactory operation. If he
replaces a faulty coil in the ignition system
with a slightly different type, he will appre-
ciate the necessity for changing the condenser
across the points in order to obtain a com-

Conducted by
Zeh Bouck

bination of coil and condenser effecting a
minimum of sparking. Similarly, the radio
serviceman may replace a grid suppressor
resistor with one of a lower value in order
to bring up the sensitivity of a receiver.
However, he will not choose too low a re-
sistor, for his experience and theoretical
knowledge have warned him of resulting in-
stability. All without so much as even add-
ing two and two.

The entire theory of radio (or anything,
for that matter) can be told without mathe-
matics. Mathematics is merely a short,
concise method of telling what happens to
physical things.

So, if the serviceman possesses adequate
equipment and experience, he probably can
get by if he knows only the simple arithme-
tic involved in the presentation of his bill!

Such a serviceman, however, will not make
the most of his profession. There are few
articles written for the serviceman in which
mathematics somewhat higher than arithme-
tic does not appear. To the uninitiate, the
hieroglyphics of exponents and radical signs
will often discourage the assimilation of the
non-mathematical portions of an important
article or paper, thus limiting the extent of
his theoretical knowledge. This must be
compensated by experience (but this is not
always possible), which places the non-math-
ematical serviceman several years behind his
competitors who have graduated from the
multiplication table class.

Also, the serviceman who has no working
knowledge of elementary algebra may have
to buy his equipment ready-made at a price
many times the cost of designing and making
it himself. Current shunts, voltage multi-
pliers and ohmmeters all function in accord-
ance with Ohm’s law, and their design in-
volves algebraic equations. Wattage dissi-
pation is a consideration of almost every

www americanradiohistorv-com

resistance-controlled circuit and may call for
calculations in square root. Parallel resistors
and capacitors further complicate the equa-
tion with reciprocals.

The comparison betwen the automobile
mechanic and the radio serviceman fails in
one respect. The line of demarkation be-
tween the mechanic and the automotive en-
gineer is sharp, while the difference between
the serviceman and the radio engineer is only a
matter of degree. As the serviceman increases
his theoretical knowledge, as he branches
forth more in the closely related electrical
sidelines, he becomes more and more of an
engineer. P.A. work, for instance, involving
the design of attenuation pads, is on a
higher enginering level than the simple re-
pair of radio receivers. There is no reason
why the radio serviceman should not aspire
to an engineer’s qualifications, Here, of
course, mathematical training of a high order
is essential—advanced algebra, trig, plane,
solid and analytical geometry and the cal-
culus.

The final product, however, will be an
engineer, not a serviceman, and we have de-
viated from our subject of how much “math”
should a serviceman know. Let us consider
the serviceman who wishes to make the most
of his profession—a serviceman who will de-
sign and make a good portion of his techni-
cal equipment, who desires to derive the
greatest possible benefit from technical ar-
ticles dedicated to servicing and who intends
taking full advantage of service sidelines,
such as public-address work.

This serviceman need know nothing of the
calculus, logarithms, analytical geometry or
trigonometry. On the other hand, he should
have an intimate working knowledge of
simple algebraic equations, reciprocals, roots
and powers, and co-ordinate geometry
(curves and graphs). He should be able to
operate a slide rule for roots and powers,
proportions, ratios, conversion to decimals,
multiplication and division. He should own
preferably a K and E ten-inch polyphase
slide rule.
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The following brief bibliography will be of
use to such a serviceman:

“Mathematics for the Practical Man'—
By George Howe. Published by D. Van
Nostrand, N. Y. C. Excellent chapters on
elementary algebsa and co-ordinate geome-
try.

“Algebra”—J. E. Smith. Rapio NEwWS,
February, March, April and May, 1931.

“The Slide Rute”—By J. E. Smith. Ra-
p10 News, January, 1931.

“Graphs and Charts”—By John M. Borst.
Ravo NEws, February, April, May, June
and July, 1932.

SERVICE SALES
PROMOTION

Philco recommends a $10.00 installation
fee for their new transmission-line antenna
system, netting the serviceman a $7.00 profit
for a job that should average a little over
one hour. Studying the sales angle of noise-
reduction antennas, Philco points out the
following leads:

Whom to Sell

“l. Radio Set Customers: Every cus-
tomer to whom you have sold a radio set
in the past few years is a prospect for the
Philco three-purpose antenna system. This
is particularly true of those customers who,
because of their desire for finer reception,
have purchased the more expensive sets.

“2. Owners of OId Sets: People who have
radio sets two or three years old and who
have paid high prices for these sets are ex-
cellent prospects. Many of these people
realize that their $250.00 radio receiver, pur-
chased a few years ago, is not as good as the
average $100.00 radio today, and yet in
their minds, they still have a $250.00 set.
Perhaps they are not in a position to pur-
chase a new set at the present time, but they
will buy a new super-antenna system which
will afford as good performance on the old
set as they might expect from a new radio.
When they finally get the new radio, the
improved performance will still be propor-
tionately better.

“3. Set Prospects You Have Failed to
Sell: No doubt you have a number of
people on your list to whom you have tried
to sell radio sets in the past few months, but
for one reason or another they have not yet
decided ot buy. Approach these people with
the Philco three-purpose antenna system. It
will help to re-establish their confidence in
you and will afford you an excellent entré
for selling them a radio set.

“4. Those Who Want Better Reception:
Every radio owner wants better radio recep-
tion, but there are some radio enthusiasts
who demand the best at all times, You can,
no doubt, think of at least a half dozen
people in a few minutes who would welcome
any suggestions for improving their radio
reception, both from the standpoint of noise
reduction and better quality. Too, the dis-
tance fan will buy a system which will get
more stations.

“5. Ouwners of Two or More Radios:
When you sell a Philco Baby Grand or a
Compact as a ‘second set,” sell the customer
a three-purpose antenna system so that he
can operate more than one radio from a
single antenna. Sales of this type can also
be closed with apartment houses, hotels,
schools, office buildings, etc.

How to Sell

“1. Pick Your Prospects Carefully: Every
radio set owner is a prospect, but it is ob-
vious from tue suggestions outlined above
that you can employ your time to best ad-
vantage by choosing your prospects carefully.
Go after those who you know will need and
appreciate the system most.

“2. Talk of New Radio Performance :
The thing which interests your prospect most

is better performance. Don’t try to sell him
a new aerial installation, but sell him a com-
plete new system which affords far superior
performance.

“3. Get People Talking About It: Every
installation you make will give the customer
s0 much better radio performance that he
will hasten to tell his friends about it. Be
sure that your first installations are for in-
fluential people. Their word-of-mouth ad-
vertising will sell plenty for you.

“4. Kill the Inside Aerial Bugaboo: FEx-
plain the fact that an inside aerial will gen-
erally pick up more noise for a given volume
of music than an outside aerial properly
installed. Many radio salesmen and cus-
tomers are under the impression that a mod-
ern radio, because of its extreme sensitivity,
does not require a good outside aerial. Why
pay a high price for a good radio and then
immediately throw away all of the advan-
tages that have been gained—by connecting
it to a poor antenna installation? The
Philco three-purpose antenna system elimi-
nates noise picked up in the lead-in, and be-
cause of its increased reception efficiency,
affords an increased ratio of signal volume to

noise.
What to Sell

“1. Noise Reduction: In practically every
city and town location there is a certain
amount of noise which the Philco three-
purpose antenna system will reduce. Man-
made static, particularly in the congested
areas, is one of the most detrimental factors
to radio reception. The Philco three-purpose
antenna system permits good performance
in spite of the presence of such interference
in the neighborhood.

“2. Improved Reception: The system is
just as important to the man in the suburbs
who is not troubled with interference as it
is to the man who lives in a crowded down-
town section. Stations which are now heard
satisfactorily will be heard even better and
with less background noise. More stations
will be received than ever before. Once the
customer has experienced the thrill of quality
of reception, using the Philco three-purpose
antenna system, he will never be satisfied to
go back to the old system.

“3. Multiple Set Operation: When oper-
ating from two to four radio sets from a
single antenna, the Philco three-purpose an-
tenna system will give perfect performance
on each set without causing interference of
one set with another. The losses which are
usually experienced in an installation of this
kind because of the long lead-in to one or
another of the sets are entirely eliminated
with the use of the Philco system.”

The same general sales arguments can, of
course, be applied to other noise-reduction
antenna systems, such as Lynch, Tobe, Ak-
raformer, etc. The Philco arrangement,
however, looks like an excellent bet for the
serviceman. A particular feature not stressed
by the manufacturer is the fact that it is
so designed as to permit pick-up by that
portion of the down lead which is outside of
the interference area, thus making it un-
necessary to erect an extra-long horizontal
aerial to compensate the loss of lead-in pick-
up usually experienced with noise-reduction
systems.

THIS MONTH’S
SERVICE SHOPS

Our lead photo shows a view of the ser-
vice shop operated by Wilkinson and Son of
Unity, Sask., Canada. Located in a section

‘largely rural, specialization in battery type

receivers is a feature of this organization,
and the usual test equipment is augmented
by additional apparatus and potentials fa-
cilitating service on such receivers. Appre-

ciating the psychological value of a neat dis-
play, the shelves in the stock room, as will
(Continued on page 127)
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NEW TUBE SHIELDS!

For years the service man has complained of
cumbersome tin can shields and metallic parti-
tions which were easily damaged and more often
loxt. National TUniorn has developed a shield
which actually becomes a part of the tube and
yet which ean be easily detached and used again
in the event of tube renewal.

This form-fitting shield jacket, which has already
cansed s0 much favorable comment, comes in two
equal parts which are held snugly to the tube by
a4 simple spring ring. Grounding for the chassis
is provided by the use of the small metallic strip
which runs from the cathode pin to the inside
of the ~hield where it is pressed firmly against
the glass envelope,

WIDE APPLICATION

Two shield styles are available so that all re-
quirements of the straight-side and dome-type
bulbs are provided for. One style fits the ST-12,
dome-shaped bulb found on such tubes as types
57, 58, 6F7, etc.; the other style conforms to the
$-14 bulb such as found on types 24, 27, ete.

The new shield jackets have a wide application
and can be used on radio-frequency and detector-
circuit tubes where sghielding is desirable, In
many cases the original shield in a radio receiver
may be inadequate; in still other instances, noise
is excessive. The simplicity of the application of
the new shield jackets makes experimentation
practical, whereas old-style shielding methods re-
quired abnormal length of time to determine the
results of the experiment.

= —

N

Extra!

At Last!
and Point to Point Tester!

Combination Set Analyzer
New Supreme Afodel
no larger or heavier than ordinary analyzer.,
the service man who wants:
1. A new up-to-date analyzer.
2. A Point to Point Tester
Voltage).
3. A direet reading capacity meter.
4. Means of reading the leakage of wet and
dry electrolytic and paper condensers,
5. Universal eircuit ecut-in (see description),
6. Rectifier type output meter.
Free with tube purchases., Small deposit.

OTHER NATIONAL UNION OFFERS

You can also get an Oscillator and Output Meter,
Three Service Manuals, Unameter (Tube Tester),
Readrite Tube Tester, Bench Kit box, Hickok
Ohm-Capacity-Voltmeter. Equip your shop the
eaxy National Union way. Small deposit on some
items.

The National Recovery
Act may mean no bonuses,
no special discounts, no
more free eguipment! .Act
B now! Sign as many con-

tracts as possible before
offers are withdrawn!

333 compact and portable,
For

(Resistance and

NATIONAL UNION RADIO CORP. OFN.Y.
400 Madison Avenue, New York City .

Sirs: I am interested in following equip-
ment: Supreme 333 [J] Readrite Tube
Tester [ Oscillator & Output Meter O
Service Manuals [J Ohm Capacity [
Bench Kit [J Unameter []

RNS
NAME. ... oviomuet tanenemnerisnoneenn.,
ADDRESS. ... .o it imsvnevn. rgeonss o
@M 76000 060000000000 STATE
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With the Experimenters

Home-made

Magnetizing Equipment,

New

Ultra-Short-Wave Tube,

Simple Modulated Oscillator, Home -made Test Adapter, Noise Control
for Receivers, Soldering Iron Rest and Cleaner, Inexpensive Test Clips

Magnetizing Coil for Permanent
Magnets

In constructing a ribbon (velocity) mi-
crophone of the permanent-magnet type, it
is imperative that the magnets be magnetized
to saturation, otherwise the microphone will
provide an extremely iow output. Where
magnets are purchased as part of a kit in-
tended for this purpose, the manufacturer
ships the magnets fully saturated and ready
for use, and packs them carefully to in-
sure their reaching the consumer in that
condition. But where magnets are picked up
at a bargain counter it is highly probable
that they have lost part of their original
strength in knocking around. In this latter
case, they should be magnetized before as-
sembling the microphone.

Magneto service stations are equipped to
do this, at a cost of a few cents. However,
if there is no such service station handy, it
is a simple matter to construct a charging
coil for the purpose. Such a coil is illus-
trated herewith. It consists of 196 turns of
No. 16 d.c.c. copper wire wound in 14 layers
of 14 turns each, and requires one pound of
this wire. The most convenient method is
to make a winding form as shown at (a).

After making form, first wind two layers
of wrapping paper, 7% inch wide, over the
wood core. Next place several 8-inch strips
of V-inch cotton tape in the trough of the
form, temporarily fastening them to the
walls with a little mucilage if necessary.
Then wind on the wire. After the 196 turns
are in place, the cotton tapes are tightly tied
to hold the coil in its proper shape. Finally,
the end pieces of the form are detached from
the core and removed. The core is likewise
removed, together with the paper which was
wound over it. The coil is now completed,
ready for use. If desired, an additional
binding of cotton tape or friction tape may
be placed on it for greater security.

To charge a magnet, first procure a piece

Conducted by
S. Gordon Taylor

of cold rolled steel eof the same cross-section
as the magnet. Slip the coil over one leg of
the magnet [it may be placed anywhere

]

e
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~~<_ROUND
BLOCK

COTTON TAPE

BATTERY

[ T~-MAGNET--"".

— . _-B-
\'KEEPER'(OF B
COLD ROLLED STEEL OF SAME
CROSS-SECTION AS MAGNET/

on either leg, not necessarily in the bow, as
shown at (b)1, then bridge the piece of
steel across the open end of the magnet.
The purpose of this is to complete the path
for the charging flux. Finally connect the
two ends of the coil winding to the ter-
minals of a 6-volt storage battery. The

WWW americantadiohistorv:com

battery need.not be left connected more
than a second, as the magnetizing process. is.
instantaneous. The current drain on_ the
battery is approximately 12 amperes, a drain-
which is well within the limitations of any
radio or automobile storage battery.

Such a magnetizing coil as  described -here
will be found adequate to saturate all types
of small permanent magnets, including the
magnets of magnetic type speakers, etc. For
that reason it will prove to be a most use-
ful addition to the equipment of any service
or experimental shop.

L. H. WADSWORTH,
New York City.

New Ultra-Short-Wave Tube

The short-wave and ultra-short-wave ex-
perimenter will be interested in a new tube
recently developed and marketed by the
Triad Company. This is known as the
“Triad type 30 Special” and is said to offer
considerable advantage for short-wave work
and particularly for ultra-short-wave work
—both transmission and reception. It is in
many respects similar to the standard -30
type tube except that the inter-electrode
capacity has been considerably reduced
through wider spacing of the wires in the
glass stem and through bringing the plate
lead out at the top of the tube rather than
at the base. In addition to this decreased
capacity, the wider spacing of the wires in
the glass stem aids in reducing losses.

Modulated R.F. Oscillator

Having seen in your columns a number of
circuits using audio transformers to modu-
late r.f. oscillators, I thought some of your
readers would be interested in the accom-
panying diagram of an oscillator which I am
using. This dispenses with the audio trans-
formers, and the oscillator is made self-
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modulating by means of properly selected
values of grid leak and condenser. The cir-
cuit is self-explanatory. The coil L1 and
the condenser C may be selected according

to the frequency range to be covered. The
audio pitch can be varied by substituting
different values for the grid leak. Higher
values will provide a lower note, while lower
resistor values will raise the pitch.
P. MippLeTON,
Doncaster, Yorks, England.

Test Adapter

Most radio troublss can be located by
checking the various voltages at the tube
base. However, as the modern radios have
the socket terminals underneath the chassis,

it makes it troublesome to make any tests.
The adapter shown serves to bring all the
terminals up to the top where they are
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TUBE BASES
FROM BOTTOM

the plate circuit to test the plate current,
etc.

The adapter is made of an old U Y 227
base (or a four- or six-prong base) which
is used as the plug. This is fastened by a
Y4-inch bushing 215 inches long to a 2 inch
by 274 inch panel and socket as shown in the
picture. Five machine screws and nuts are
used to bring the terminals on the top. The
sixth one is connected with a wire to the
plate terminal and if this wire is removed
it provides a convenient place to connect a

&

milliammeter in series with the plate circuit.
The terminals were marked with white ink;
two of which have two certain letters cor-
responding to the elements in the different
tubes as shown in the picture.

Besides testing ali the voltage readings at
the tube base and the plate current the
adapter may also be used to connect a pair
of phones in any of the audio circuits, or to
connect in another loud speaker.

GEORGE JOHNSON,
Brooklyn, N. Y.

Noise Control for S.W. Sets

I found a noise control consisting of an
003 mfd. condenser and 50,000 ohm variable
resistor indispensible on my short-wave set.
It minimizes QRM (interference) and hetero-
dyne frequency whistles caused by two sta-
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plainly marked. With all the terminals in
a row on top, the filament, plate, or any of
the grid voltages may be easily tested. An
opening, which may be shorted, is left in

tions operating too close to the same fre-
quency; also background noises of the re-
ceiver are greatly reduced. True some vol-
ume is sacrificed when the tone control is set
for “deep” but this drop in volume is com-
pensated for by clear signals.
Arrex D. RICKERT, JR.
Souderton, Pa.

Soldering Iron Support and
Cleaner

A convenient arrangement of a support for
use with an electric soldering iron is illus-
trated in the accompanying sketch. A piece
of half-inch hardwood, about six-inches wide
by a foot long, has a layer of thick asbestos
cloth fastened to its top. Near one end of
the board, a wooden-handled wire brush,
which can be secured at any dime store, is

(Continued on page 124)

VOLTAGE AND POINT TO POINT
RESISTANCE TESTER No. 710

HERE is the tester you have been

looking for! Here is the all-pur-
pose tester that fills every need of both
the expert serviceman and the radio be-
ginuer . . . in radio set testing.

New Features!

This new and improved tester is de-
signed for testing new or old model
radios. It is equipped with a practical
selector switch for checking all parts
of the set circuits by connecting to the
set sockets. Selection for testing volt-
age of plate, grid, cathode, suppressor
grid and screen grid is quickly and ac-
curately done. Resistance tests are made
in a similar manner. These same tests
can be made directly with meter by
connecting through jacks. Contains
new wiring with added combination
large and small 7-hole socket.

Plate current, filament volts, also line
and power supply volts are measured.
The battery is used for the continuity
testing of transformers, chokes, etc.
Capacity and resistance charts are fur-
nished showing use of instruments for
testing condensers, also for measuring
resistances.

Only $15.00 Net to Dealers
(List $25.00)

Can be had in No. 711 with Triplett
d.c. voltmeter having 1000 ohms per
volt resistance at $22.50 net. Your job-
ber can supply you at the dealers net
price.  Try this amazing all-purpose
tester one day, and you'll wonder how
you got along without it,

A Readrite Meter Works

65 College Ave.
Bluffton - - -

Ohio

I Readrite Meter Works, [
| 65 College Avenue, |
| Bluffton, Ohio. I
| Gentlemen: |
| Please send me information about Read- |
| rite No. 710 All-Purpose Tester. Also |
' catalog of other servicing instruments. l
I T Py e S |
: SXERE0 0 0 5 0.0 0 60,5 0 0.0/ o 57 0F | GB 0 0 015 Sh B I
I City. . AA. . B L State.................. |
[
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LESSON TWENTY—ELECTROMAGNETS

substance is placed in a coil of wire

when a current is flowing, as shown at

(A) of Figure 1, the iron becomes mag-
netized. This forms what is called an elec-
tromagnet. When the iron is magnetized,
the orbits of the rotating electrons are turned
around until their own magnetic fields are
in the same direction as the field produced
by the current in the winding. Needless to
say, the addition of all of these fields of the
atoms to the external field produced by the
current in the coil alone, greatly strengthens
the total field. We are really calling in the
aid of the atomic currents—ready-made cur-
rents which only require turning around—
to obtain the powerful magnetic fields which
electromagnetic fields can be designed to pro-
duce. Thus, the magnetic core greatly
strengthens the magnetic field. This may be
explained as follows: When the magnetizing
force is removed, most of the electron orbits

IF a bar of iron or some other magnetic

remain in their new positions, being held
there by their mutual attractions. In this
case, we have “residual magnetism.” If the

iron is struck a sharp blow, the mechanical
disturbance makes the electron orbits swing
back to their haphazard arrangement. In
hard steel, tungsten steel, cobalt steel, etc.,
considerable residual magnetism remains,
even when the external magnetizing force is
reversed, until the reversing field acquires
considerable strength (coercive force). This
indicates that in hard steel, the electron or-
bits are so large, or so close together, that
when they are once in line a considerable
force is required to turn them back to their
former haphazard arrangement.

Kinds of Electromagnets

Electromagnets are made in different
shapes according to the uses for which they
are designed. A straight bar electromagnet
is shown in (A) of Figure 1. At (B), a
simple horseshoe electromagnet is shown.
This is the form usually employed in ear-
phones and other sensitive electromagnetic
devices, due to the fact that the magnetizing
force is applied mostly to iron, thus turning
many electron orbits around and obtaining
the additional strength created by the many
electronic fields. Only a small air gap is in
the magnetic circuit. It would be mechan-
ically inconvenient to wind coils of wire on
the ends of a U-shaped core. Therefore the
two coils of horseshoe electromagnets are
usually wound separately on spools which
are slipped over the cores. The coils are
both wound in the same direction for man-
ufacturing convenience, and are then con-
nected together as shown, so that the cur-
rent will flow through them in opposite
directions and produce the proper sequence
of magnetic poles shown. The cores are
then attached to the ends of a bar of soft
iron called the yoke to present a good mag-
netic path.

Where a very strong field is desired, the
special ironclad form of horseshoe electro-
magnet is used. This is the type employed
in lifting electromagnets used to pick up
scrap iron and steel, steel rails, etc. It also
is used in telephone switchboard apparatus
and for the field magnets of electrodynamic
loudspeakers in radio receivers, where a very
intense magnetic field is required in the air
gap in which the voice-coil moves.

An electrodynamic speaker field is shown
at (C) of Figure 1. The coil is wound on

* Radio Technical Pub. Co., Publishers’ Radio
Physics Course,

By Alifred A. Ghirardi

a short, straight, round, silicon steel core,
and this is bolted to the center of a round
enclosing shell-shaped casting of steel. When
the current is sent through the coil, lines of
force from the inner end of the core extend
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Fig. 1. Three different forms of elec-
tromagnets: (A) A straight bar electro-
magnet. (B) A form of horseshoe elec-
tromagnet. (C) An iron-clad electro-

magnet (coil completely enclosed by iron)

through around the steel to the edges of this
housing, then through the short circular air-
gap to the core again. The outside shell of

strength of an electromagnet depends not
only on the ampere-turns, but also on the
magnetic qualities (permeability) of the
material used for the core, and on the length
and cross-section area of the magnetic path.

The magnetic polarity of electromagnets
is found by the same right-hand rule as
used for solenoids.

Electromagnets of the horseshoe type are
used extensively for strongly magnetizing
horseshoe permanent magnets. The perma-
nent magnet is placed in an inverted posi-
tion with its poles resting on the poles of
the electromagnet. Then the current is
turned on and the permanent magnet is
struck sharply with a hammer to aid the
electron orbits to turn around so they all
face in the same direction. Within a few
seconds the current is shut off, and the mag-
netized permanent magnet is removed. The
magnetizing force should be great enough to
saturate the steel of the permanent magnet.
Only direct current should be sent through
the coil. Electromagnets for this purpose
are usually designed for operation from the
110-volt direct current lighting socket. In
order to preserve permanent horseshoe mag-
nets from loss of strength, a piece of soft
iron called the “keeper” is usually kept
across its poles when it is not in use. The
keeper furnishes a short closed path for the
lines of force of the magnet and thus retains
the atoms and molecules in their regular ar-
rangements. Permanent magnets may be
“aged” after being magnetized, by keeping
them at a temperature of about 100° C. (in
boiling water) for several hours.

Permeability

If the m.umJf. (amperes X turns) of a
solenoid with air core is kept constant, mag-
retic flux of a constant strength will be pro-
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Fig. 2. “B-H” curwes showing the relation between the magnetizing force H and

the corresponding flux density B produced in warious kinds of iron and steel.
Fig. 3. Curves showing how the permeability of iron and steel wvaries when the
magetic flux density is waried

the core also forms a protective housing for
the winding. Notice that this construction
provides a very good magnetic path of large
cross-section area. As we shall now see, the

WAWW- americantadiohistorv-com

duced. If a soft iron core is slipped into
the solenoid, thus forming an electromagnet,
the magnetic flux will be increased about
300-fold without any increase in m.m.f, If
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a core of “permalloy” (alloy of nickel and
iron containing from 43% to 80% of nickel),
is inserted, the magnetic flux will be in-
creased another 300-fold (provided the mag-
netizing force is low enough to prevent sat-
uration). If a cast-iron core were inserted,
the magnetic flux would be weaker.

It is evident then that the “multiplying
power” or the strengih of an electromagnet
depends upon the material used for the core.
The ratio of the strength of the magnetic
field with a given substance forming the

116,000 lines in wrought iron. Wrought
iron, which is very soft (annealed), will
accommodate more lines of force than any
similar material and hence is said to have
high permeability. Mild steel is second and
cast iron is third in this respect. -Of course
different grades of these materials vary in
their permeability.

When all the electron orbits of a magnetic
material have been turned around by the
magnetizing force, the material is saturated,
and an increase of applied magnetizing force
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Figure 3. Curves showing how the permeability of iron and steel waries awhen
the magnetic flux density is waried

entire core, to the strength of the field if

air is used as the core is known as the

permeability (u). The reciprocal of per-

meability, that is, 1 divided by permeabil-
1

ity, —, is called the reluctance of the sub-

"
stance. Non-magnetic substances all have
a pemeability of 1. All magnetic materials
have permeabilities much greater than 1, as
shown in Figure 3. Substances of high per-
meability are, of course, preferable for use as
cores of clectromagnets, but the elements of
cost an saturation characteristics must also
be considered when selecting a magnetic
material.

Magnetization Curve

Figure 2 shows the comparative increase
in magnetism for five common magnetic
materials, for a given increase in magneto-
motive [orce in ampere-turns per inch length
of magnetic circuit. This is called the
characteristic curve of magnetization, or the
B-H curve. The horizontal scale represents
the increase in magnetomotive force in am-
pere-turns and the vertical scale represents
the increase in magnetic lines of force or
magnetic flux in kilolines (1000 lines) per
square inch of cross-section area. To use
this B-H curve, follow the lower horizontal
line to any of the numbers representing the
magnetomotive force in ampere-turns per
inch; then follow up the vertical line from
this point until it intersects the curve of the
material considered, from which point follow
the horizontal line to the left side where the
number of lines of force produced in the
material, per square inch of cross-section, is
recorded.

Thus, a m.m.f. of 100 ampere-turns per
inch will produce about 47,000 lines (47
kilolines) of force per square inch in cast
iron, 100,000 lines in soft steel castings and

does not result in noticeable increase of
magnetism. Examination of the curve for
annealed sheet steel, for instance, shows that
for magnetizing forces up to about 10
ampere-turns per inch a large number of
lines of force are produced per ampere-turn.
Increasing the m.m.f. from 10 to 20 ampere-
turns per inch only increases the flux from
83,000 lines per square inch tp 93,000 lines;
increasing the m.m.f. to 40 ampere-turns per
inch only increases the flux to 100,000 lines
and increasing the m.m.{. to 200 ampere-
turns per inch only increases the flux to
114,000 lines. The nearer the B-H curve
approaches to being a vertical line, the
greater is the number of lines of force pro-
duced by a given number of ampere-turns.
The point where it begins to flatten out is
called the “knee” of the magnetization curve.
Good design dictates that,the cross-sectional
area of the magnetic circuit should be made
ample, so that the density of the flux in the
magnetic material is not very much above
the knee of the curve.

The peculiar shape of the magnetization
curves may be explained by the electronic
theory of magnetism. At magnetizing in-
tensities which are insufficient to break up
the the permanent atomic groupings, the
permeability is low; at intermediate intensi-
ties under which the groupings become un-
stable and start to break up, the maximum
permeability occurs. An almost steady value
of permeability is found as saturation oc-
curs. The permeability decreases as the
magnetizing force is increased after satura-
tion has been reached; and a “residual” flux
due to stable atomic groupings is formed
while the atoms are aligned.

Magnetic Calculations

The number of lines of force per unit area
is called the field intensity or flux density,
and when one line goes through one square

(Continued on page 123)
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Patents

A description of the outstanding patented inventions on
radio, television, acoustics and electronics as they are

granted by the United States Patent Office.

T his

information will be found a handy radio reference for

inventors, engineers, set designers and production men

in establishing the dates of record, as well as describing
the important radio inventions

By Ben J. Chromy*

1,888,065. DIFFERENTIAL VOLUME
CONTROL FOR DIVERSITY RECEP-
TION. Harorp H. Beverace, Riverhead,
N. Y., assignor to Radio Corporation of
America, a Corporation of Delaware.
Filed Dec. 11, 1928. Serial No. 325,304.
10 Claims.

6. A diversity receiving system comprising
different
fading characteristics, an amplifier coupled
to each of the antennas, volume control
means following each of the amplifiers, and
means so coupling each of the volume con-
trol means to the amplifiers as to control
the gain in the amplifiers partially in accord-
ance with the magnitude of the energies
from the other amplifiers, and partially in
accordance with the magnitude of their own
outputs, in order to strengthen the maximum
signal and to make the change-over from
one signal to another more stable and less
noticeable, means to combine the volume
controlled energies, and means to translate
the combined energy.

1,883,520. THERMIONIC RELAY AND
CIRCUITS THEREFOR. Harry F.
Brecker, Cincinnati, Ohio. Filed Mar.
31, 1928. Serial No. 266,338. 20 Claims.
1. In a short-wave signaling system, a three

electrode vacuum tube comprising a cathode,

an anode, and a control element comprising
an inductance coil interposed in the dis-
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charge path between the anode and cathode
and arranged to magnetically control the
electron emission from said cathode, an in-
put circuit including said coil connected di-
rectly in series therewith, and means for
tuning the input circuit to establish current
resonance in the control coil, said coil con-
sisting substantially the entire inductance in
the tuned input circuit.

a

* Patent Attorney, Washington, D. C.,

www-americanradiohistorv com

1,889,758, MEANS FOR TRANSFORM-
ING LIGHT IMPULSES INTO CUR-
RENT IMPULSES. Turoporus HEN-
prRIK NAXKEN, Brooklyn, N. Y., assignor
to Nakken Patents Corporation, a Corpo-
ration of Delaware. Filed Oct. 27, 1928.
Serial No. 315,562. 16 Claims. .

1. Means in combination for transforming

oo

-

light impulses into electric current impulses
comprising a cathode, a grid and a plate, a
plate circuit including a source of current
for the traverse of said electric current im-
pulses; a photoelectric body adapted to be
subjected to light impulses constituting the
cathode-electrode of a photoelectric couple;
an envelope for maintaining said body in a
co-operative atmosphere; an anode within
said envelope and within said envelope elec-
trically disconnected and separated from said
body and constituting the second eiectroae
of said photoelectric couple; provisions tend-
ing to produce and maintain negative nor-
mal potential for said body but themselves
incapable of maintaining said potential when
said body is being subjected to light; and a
link-means including a condenser electrically
connecting said body and said grid and
adapted to impart potential variations to
said grid corresponding to those which take
place on said body.

1,892,151. DIRECTION-FINDING SYS-
TEM. Lawrexce A. Hyraxp, Washing-
ton, D. C., assignor to Wired Radio, Inc,,
New York, N. Y., a Corporation of Dela-
ware. Filed Apr. 18, 1929. Serial No.
356,135. 5 Claims.

1. In a direction-finding system, the com-
bination of an antenna having a substan-
tially non-directional characteristic, a direc-
tional antenna, said directional antenna com-
prising a plurality of sections, a condenser
connected to said sections for tuning said
directional antenna, a condenser connected
between said non-directional antenna and
cne of the sections of said directional an-
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tena, a resistance unit, a second condenser,
means connected with said resistance unit
and said last-mentioned condenser for selec-
tively connecting either said resistance or
said last-mentioned condenser into circuit
between another one of the sections of said

directional antenna and said non-directional
antenna, and a coupling device associated
with the circuits of said antennz for trans-
ferring cnergy therefrom.

1,892,221. POLARIZATION DIVERSITY
RECEPTION. WriLnrLm Runce, Berlin,
Germany, assignor to Telefunken Gesell-
schaft fiir Drahtlose Telegraphie m. b. H.,
Berlin, Germany, a Corporation of Ger-
many. Filed Jan. 30, 1929, Serial No.
336,125, and in Germany Feb. 18, 1928.
1 Claim.

An arrangement for the reception of elec-
tromagnetic waves comprising a vertical an-
tenna and a horizontal antenna at right

J
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angles to cach other, said antennz being
connected transmission lines with a joint
radio-frequency circuit, one of said transmis-
sion lines being longer than the other by a
length equivalent to onc quarter of the com-
munication wave whereby the oscillations of
both antenna are fed to said radio-frequency
circuit with a 90° phase displacement.

1,894,503. RADIO-FREQUENCY AMPLI-
FIER. Lincory WarsH, Elizabeth, N. J.,
assignor to Hazeltine Corporation, Jersey
City, N. J., a Corporation of Delaware.
Filed Sept. 26, 1927. Serial No. 222,009,
and in Canada Dec. 14, 1927. 20 Claims.
1. In a vacuum-tube amplifier, a plurality

of vacuum tubes, a tunable coupling means

interconnecting the output side of one of said
tubes with the input side of another of said

tubes, said coupling means comprising a

transformer having a primary winding and

a secondary winding and a variable tuning

condenser, and means operable to vary, sim-

ultaneously, the tuning capacity, the secon-
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dary self-inductance, the mutual inductance
and the ratio of secondary to mutual induc-
tance of said transformer whereby the de-
gree of amplification may be increased as
the frequency to which the amplifier is tuned
is decreased.

1,848,888. TRANSMISSION AND RE-
CEPTION OF PICTURES. James M.
Kenparr, Schenectady, N. Y., assignor to
General Electric Company, a Corporation
of New York. Filed Aug. 20, 1929. Se-
rial No. 387,176. 5 Claims.

1. A picture-producing apparatus com-
prising a light control screen including a
plurality of electrostatically controlled pivot-
ally mounted shutters, means for projecting
light through said screen, and means for
causing said shutters to assume positions of
light interception dependent on the shade of
the picture to be produced.

1,869,735. TELEVISION AND LIKE AP-
PARATUS. Joun Locie Bairp, London,
England, assignor to Television Limited,
London, England, a British Company.
Filed Oct. 7, 1929, Serial No. 397,983, and
in Great Britain Oct. 10, 1928. 7 Claims.
1. In apparatus of the class described, the

combination with a rotatable element having
a record thereon representing variations in
light intensity derived by scanning an image,
of means for reproducing the wvariations
in light intensity from the record thereof,
and scanning means associated with said
first-named means for deflecting light beams
from the latter across a field of vision.

1,857,154, TELEVISION RECEIVER. Ray
D. Kerr, Scotia, N. Y., assignor to Gen-
eral Electric Company, a Corporation of
New York. Filed Apr. 1, 1930. Serial
No. 440,845. 9 Claims.

1. Teclevision receiving apparatus com-
prising a member which becomes double
refracting when put under electric strain,
optical means associated therewith for ren-
dering visible those portions thereof sub-
jected to electric strain, and means for sub-
jecting points of the member successively to
electric strain varied in accordance with the
received signal.
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THE ACTUAL FACTS
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Price Net
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45 Astor Place, Dept. RN-8, New York City

A column devoted to
the commercial opera-
tor and his activities

Conducted by GY

HE RM.CA. has come forward
with an improvement on the type
of antenna used for the reception of
facsimile weather charts. The other
type, which has been described in this col-
umn a few issues back, although efficient, was
found to be of too wide a spread and inter-
fered with the guys, rigging and other aerial
gear, This new antenna combines the vir-
tues of the “doublet” and the “Zeppelin”
antennas in-a single design, The horizontal
“doublet” section intercepts radio waves of
horizontal polarization and the “Zeppelin”
part picks up waves of vertical polarization.
Each section of the antenna is connected to
a separate radio receiver and the amplified
results of the two are combined in a com-
mon output which operates the facsimile re-
producer. Fading will be almost cut to zero
because of this improvement, and it is ex-
pected that speedier transmission of charts
and also news pictures will be the result.

And did you know that the new 500,000-
watt station at Noginsk, which is about forty
miles outside of Moscow, will employ a 3000-
foot antenna to carry its programs to the
world? And someone called it wireless!

It has happened, old salts of the glass
wrists! Yea, verily, plus forsooth, were it
not for our honor, Old Glory, the few shek-
els and what-have-you in this game, it would
not be worth a candle—and a Roman one,
at that. Where before, in the good old days,
“sparks” was a man to be worshipped! Yea,
an Op was a king, a man of unusual intelli-
gence, a gentleman of parts and knowledge
who carried an aura of mystery around his
person. But who was it who said “You
can’t fool some of the people when they
have their eyes open,” or something like that ?
Anyhow, the brotherhood have been be-
trayed, and by none other than a sweet little
lass of eight Summers and a few Falls. List
to me, brethren! Bend thine earflaps, break
out the towels and buckets! Miss Jean
Hudson, sweet, pert and astride a few dic-
tionaries, accurately copied 20 w.p.m., which
helped her to pass the exams for an Op with
the mark of 80 percent. Of course, it is all
in the family, as her OM is an Amateur, so
I suppose one would say that the kid was
born with a “bug” in her mouth, what.

But there is still hope for the tribe, now
that the 3.2 taps have been turned loose on
the proletariat. Kings Brewery, in Brook-
lyn, New York, recently had installed in
their 20 trucks receivers of the type em-
ployed in police cars, for the purpose of
expediting shipments of the fluid to their
customers. If a customer calls the plant
after the truck has left the premises, the
truck will be notified to drop a few bottles
at his place. And that is while en route!
Not so bad, eh? And this will require ser-
vicing, controlling, monitoring, etc., and per-
haps a few more will get the idea.

If any of the short-wave enthusiasts be-
come tired waiting for verification cards from
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England or Spain, it is suggested that they
pick up one of the Russian stations on about
50 meters. For prompt service they are
second to none. One of the boys wrote for
a card and received by return mail (all in
one envelope) two post card views of Mos-
cow, a typed, letter in excellent English, a
list of the principal radio stations of the
US.SR. and the program of English broad-
casts for the whole month!

Having occasionally listened in on Ham
“breeze” via the short waves, familiarity
with the colloquial expression is about three
—minus. Vernacularly speaking, the abbre-
viations sound to a layman like so much
alphabet soup. Therefore, imagine our em-
barrassment upon learning that YL and
XYL is not “you’re a liar” and “you’re an
extra liar,” but that they stand for Young
Lady and Ex Young Lady. The ARRL in-
forms us that the Ex is one who has been
able to throw an anchor around some chap’s
neck to have him around the shack while
she honors him with her cooking (that’s
what some of them call it). Some of these
chaps come in handy for scaring the birds
away from the antenna. Continuing to learn,
it seeps through the cranium that there are
about 190 of these feminus Americanus
floating around, and for the info of those
who care to know, there are quite a few
of the YL’s paddling their own canoes -and
might need a coxswain or a bow hook.

The automatic SOS transmitter may be-
come standard enquipment for American
vessels if it receives the approval through
the Senate’s ratification of the Safety of
Life at Sea Convention, which was held in
London last year. It is understood to have
received the O.K. of the U. S. Bureau of
Navigation. The Xmitter is operated by
means of a vibrator which is operated by a
switch installed on the bridge of the vessel.
The switch automatically actuates this vi-
brator which starts the transmitter flashing
the SOS signals from an endless tape. On
other ships there is a receiver which is al-
ways tuned to the frequency of 600 meters
and which not only picks upon the call but
also actuates a bell upon the receotion of it,
so as to notify the operator, should he hap-
pen to be away from the shack or nose deep
in a detective novel. The continuous signal
would be of aid in finding the distressed ship
by aid of the direction finder which is now
on 'most all ships. And the gang growls!

Have you ever been in on a confab of
Hams? Does it not remind you of a bunch
of fishermen talking about their big catches?
The only difference between them and the
Hams is that the Ham occasionally tells the
truth, because he has a verification card to
prove himself. Recently at one of the K.K.
(koffe klotches), Nat F. Schilling, W2DT,
who often takes his cans off his ears to try
a case in court, told a “whopper” that still
has the bovs gasping for air. On 40 meters
at 1645 E.S.T., he picked up VK5MV, Aus-
tralia, and received an FB from him. He
says the conversation continued for 45 min-
utes, and at the end of the conversation a
listener-in from England repeated the whole
conversation to him and declared that re-
ception from both stations was perfect.
Well, we are still waiting for the veri. card!
Incidentally, Schilling has his teeth all bared
and set to clench onto the seat of Counsel
to the A.R.R.L.,which will be left vacant upon
the resignation of the present incumbent,
who is Paul M. Segar. WI, lots of luck, OM.

The Question and Answer Department is
still doing business at the old stand, with the
result that the blue-eyed, fair-haired mail-
man is acquiring a slouch to his left shoul-
der. From way back in Nampa, Idaho, we
hear from Lenny Hill, who must be driving
a stagecoach now. . . . Jimmie Bowers sends
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greetings from Couna, Mich., and Charlie
Lohner sends regards to the VWOA from
the same state. . . . Chris Whyte craves to
know why the RMCA buzzer rooms don’t
carry a betler assortment of funny maga-
zines to keep the boys cheerful, and K. L.
Moran sends 73’s from Stewardson, IIl
S’funny what trails the fellows hit after get-
ting away from salt water. They all come
back—but how! J. F. Craves to know what
happened to Jack Schauffler from the Air-
ways, and Herb Kapan sez that if the 18th
Amendment falls down, he might do the
country a favor and never leave it. So
what, sez we. We learn that Ray Meyers
will be back in town after his operation for
mastoids in a Philly hospital and that Geo.
Smith is managing a concession up in Bear
Mountain and wants the gang to look him
up. ... So, with a wish for a lotta foam and
a big cheerio plus 73%. . .. GY.

Technical Review

(Continued from page 105)

Co., one of the oldest mail-order houses.
The catalog contains illustrations, descrip-
ticns, specifications, list and net prices of a
variety of radio parts, tools, replacement,
items, receiver chassis, complete sets, public-
address systems and electrical merchandise
required by dealers, servicemen, set builders,
amateur and commercial operators, experi-
menters and engineers.

2. 1933 R.F. Parts Catalog. An 8-page
folder containing specifications on the line
of Hammarlund variable and adjustable
condensers, r.f. transformers, sockets, shields
and miscellaneous parts for broadcast and
short-wave receivers, complete short-wave
receivers and transmitting variable con-
densers.

4. A 15 to 200-Meter Comet “Pro” Su-
perheterodyne. A description of the out-
standing features of the Hammarlund-Rob-
erts high-frequency superheterodyne designed
especially for commercial operators for lab-
oratory, newspaper, police, airport and
steamship use.

5. A4 1933 Volume Control, Fixed and Va-
riable Resistor Catalog. This 12-page cata-

Aucusr, 1933
Rapio News Free Technical
Booklet Service
222 West 39th Street
New York, N. Y.
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out charge, the booklets or folders I
have filled in below:
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[J Serviceman in Business for Myself

[ Serviceman Employed by: [J Manufac-
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[J Radio Engincer

[J Experimenter

[] Laboratory Technician

[ Dealer

[] Jobber
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I am a [ subseriber [] newsstand
reader.

I buy approximately $........ .. of
radio material a month.
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PLEASE USE PENCIL AND PRINT,
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log, issued by Electrad, Inc., gives data on
standard and special replacement volume
controls, Truvolt adjustable resistors, vitre-
ous wire-wound fixed resistors, voltage di-
viders and other resistor specialties and
public-address amplifiers (using new tubes).
Many revisions and additions to the Elec-
trad 1932 line are included.

6. Line Voltage Control. Characteristics
and uses of a voltage regulator and chart
showing the correct amperite recommended
by set manufacturers for their receivers. Also
tells how to improve your customers’ sets
and make a profit besides.

7. Rich Rewards in Radio. This 64-page
book is filled with information on the growth
of radio and the opportunities existing in the
field of radio manufacturing, radio servicing,
broadcasting, talking pictures, television, pub-
lic-address systems and commercial station
operation on land and sea, for men who are
trained-to fill the many jobs created by the
radio and allied industries. The book also
contains detailed information on the home-
study courses in radio and allied subjects
offered by the National Radio Institute.
This book is available only to the Rabpro
News readers who are over 16 years of age
and who are residents of the United States
or Canada.

16. RMA Standard Resistor Color-Code
Chart. A handy postcard-size, color-code
chart designed by the Lynch Mifg. Co. to
simplify the job of identifying the resistance
values of resistors used in most of the stand-
ard receivers. It also contains a list of the
most commonly used values of resistors with
their corresponding color designations. A
catalog of Lynch products is included.

18. Volume Controls, Fixed Resistors,
Motor-Radio Spark Suppressors and Power
Rheostats. A 1933 catalog containing de-
scriptions, specifications and prices of the
line of Centralab standard, special and re-
placement volume controls for receivers, am-
plifiers, public-address systems and talkie in-
stallations, fixed resistors, motor-radio spark
suppressors, wire-wound rheostats and po-
tentiometers. Details are given on how to
obtain, without charge, a copy of the 64-
page Centralab volume control guide for
servicemen.

25. Noise-Reducing Antenna Systems.
This folder describes the two types of noise-
reducing systems perfected by the Lynch
Mig. Co. for both broadcast and short-wave
reception. The transposition type can be
used on both long and short waves and is
especially adapted for use in connection with
all-wave and amateur receivers. The shielded
transmission type is especiaily suited for use
on broadcast receivers.

29. Practical Radio Engineering. This
32-page catalog gives details on the courses
offered by the Capitol Radio Engineering
Institute of Washington, D. C, to fit the
requirements of professional radiomen, radio
servicemen, operators and technicians, who
are ambitious to get into the higher paid
positions in radio reserved for those with
advanced training. Three types of courses
are offered: (1) an intensive 9-months full-
time resident course requiring regular at-
tendance at classes; (2) a home-study
course which can be mastered entirely at
home and (3) a combination home-study
and post-graduate resident course consisting
of the regular home-study course followed
by 10 weeks’ practical training at the school
with regular full-time attendance at classes.
(Please do not write for this catalog unless
you are interested in taking up a course on
radio.)

34.  Serviceman’s Volume

Control Guide.
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0 to 5 volts
0 to 25 "
0 to 125 "
0 to 250 "
0 to 500 "
0 to 1250 "

Output ranges as follows:

0 to 5 volts
0 to 25 "
0 to 12 "
0 to 250 "
0 to 500 "
0 to 1250 "
@
3! ranges -} FREE REFERENCE POINT

SYSTEM OF ANALYSES. ALL FOR $39.50.

The Model 333 Supreme Analyzer invites
comparison with ANY instrument ot ANY
price.

@

Supreme Instruments Corp.
466 Supreme Bldg. GREENWOOD, MISSISSIPPI
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RCA INSTITUTES

Recognized Standard in Radio Instruction Since 1309

Technical Training Courses
in Radio and Associated
Electronic Arts

GENERAL COURSE. Extensive training
in all branches of the radio industry. Ex-
cellent for beginner or experienced man.
Graduate well fitted to cope with prac-
tical radio engineering problems.

SOUND ENGINEERING embracing Tele-~
vision Fundamentals, Public Address
Systems, Recording, Sound Motion Pic-
tures. Electronic Tube Applications.

BROADCAST TRANSMISSION in all its
aspects including Studio and Control
Room Operation.

RADIO SERVICING including’ Broadcast
Receivers, Home Talkies, Rudiments of
Television.

COMMERCIAL RADIO OPERATING—

Aircraft. Marine and Police Alarm Systems.
Resident.Schools at New York & Chicago

EXTENSION COURSES for HOME
STUDY under new “‘no obllgahon ' plan
with prxvtlege upon g’raduatmn of 2 weeks’
intensive practlcal training without cl'xarg’e
at either Resident School.

Mail Coupon for Illustrated Catalog.
(RCA) . RCA INSTITUTES, INC., |

o Dept. RN8
INW 75 Varick Street, New York, N. Y.
<IN 1154 Merchandise Mart, Chicage, Iil.
Please send with no obligation to me:
(

) Illustrated catalog and information about resi~
dent school courses.
( ) Information about extension courses for study l
at home, together with illustrated catalog.

[ et amasn W e amasn amasn smss mmmm veme

E
—104-Page
Radio
and Short-Wave
Treatise

1WAVE 3 Avall sourself now of the oppor-
TREATISE tunity of receiving our FREE—~Radio
and Short Wave Treatise.d 104

v ‘ ¥ 23 sohd pages of useful informa.

tiol radio items, diagrams

and |Ilustrahuns Positively the

greatest b ok in print—NOT JUST
NOTHE IP

| SHORT

ALOG. Containsa
1arge edxtonnl section with valuable

es ol Radio—Ohm’s Law—
iscussion of New Tubes—Con-
a **Triple-Twin'* Am-
tier— II about Superhetero-
dynes—El-mmalmg Man-Made
Static —Constructing a Two-

00 Oy Mo
ﬂ%

100 New Radio
Hook-Ups
1000 Illustrations

ter’’ Receiver.-- $3
Suggesnons—nadlo Kmks.etc

WRITE TODAY.
POSTAGE.

ENCLOSE" 4 CENTS FOR
TREATISE SENT BY RETURN MAIL.

RADIO TRADING COMPANY
92 PARK PLACE NEW YORK“

():WILL BE PAID TO ANYONE oy
ss 00‘0 ‘WHO PROVES THAT THIS

maile
I:OLM ROSS, Height
rborunlh Enxiand, (P. 0. Box 18)  “

1 7 63 o goErRVICEMEN

Brand new EX-STAT replacement manual
gives correct type volume control instantly,
for 1763 set models. Most complete. listing
ever compiled. Copy FREE to dealers and
qualified service men. Send.postcard today to

-TILTON MFG. CO., 15E. 26th St,, New York, N. Y

booklet containing a revised list, in alpha-
betical order, of all old and new receivers
showing model number, value of control in
ohms and a recommended Electrad control
for replacement purposes. Contains speci-
fications and volume-control circuits for over
2000 different receiver models. A handy
booklet which should be in every service-
man’s kit.

39. Radio Servicing and Radio Physics.
A 4-page folder ~which gives descriptions
and tables of contents of two inexpensive
books on every phase of radio.” The books
are written by A. A. Ghirardi and Bertram
M. Freed. and should be in the libraries. of
every radio student, experimenter and ser-
viceman. The fact that they are used as
standard texts by many radio schools and
that chapters have been reprinted in Rapio
News Magazine is an indication of their
value.

40. Resistor Indicator. A description of
an instrument designed by the International
Resistance Co. to enable servicemen and
other radiomen to determine the exact resis-
tance value of a defective resistor without
the use of meters, wiring diagrams or speci-
fications of the receiver circuit. This small,
handy instrument should be in every service-
man’s Kkit.

42. How to Build Useful Servicing and
Testing Instruments with Simple, Standard
Meters. This bulletin gives complete data,
with diagrams, show how any meter—pref-
erably a low-range milliammeter—can be
used to measure amperes, volts and ohms
over any desired range through the use of
proper shunt and series resistors. The bul-
letin has been prepared by the Lynch Mifg.
Co. and gives both the theoretical and prac-
tical data required to make all the-calcula-
tions to convert or change the range or
function of a given meter.

43. How to Modernize Old Set Analyszers.
This valuable folder describes the new set
analyzer remanufacture plan perfected by
the Supreme Instruments Corp. for the con-
version of obsolete set analyzers such as the
Jewell Pattern 198, 199, 408 and 409 ana-
lyzers; Weston Model 537, 547, 565 and
566 set testers; and Supreme 99-A, 400-A
and 400-B diagnometers into efficient, up-to-
date testing equipment, at low cost. Service-
men and experimenters who have been work-
ing under the handicaps imposed by the use
of analyzers which are no longer able to
cope efficiently with the problems introduced
by new tubes and receivers, will find this
folder of great value. Special auxiliary units
for increasing the usefulness of standard
analyzers are also described.

44, How to Add a Remote-Control and
Station-Selector Unit to Any Receiver. A
descriptive folder published by Wholesale
Radio Service which shows how any single
tuning-control receiver can be converted
into a remote-control and station-selector
set, at a total cost of only $12.50. The
RCA-Victor automatic remote-control unit
used makes it possible to operate a set at
distances up to 75 feet from the tuner. In-
formation is also given on how to add a
remote-control unit to a P.A. tuner.

45. Condenser Bulletin for 1933. This
bulletin gives descriptions, specifications and
prices on the entire line of Potter paper and
electrolytic condensers for by-pass, filter and
replacement use in home and auto radio
sets. It also describes the Potter interfer-
ence filters and tone controls.

46. Book of Facts on High-Speed Radio
and Telegraph Code Sending and Receiving.
A 24-page book which explains the opportu-
nities for pleasure and profit in radio and

WWW- americanrtadiohistorv com
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telegraph operating and the three inexpensive
courses available through the Candler Sys-
tem for attaining high speed in sending, re-
ceiving and copying code on the “mill.” Dif-
ferent courses are suited for different stu-
dents, such as beginners and experienced
operators who wish to increase their speed.
Please do not send for this material unless
you are interested in learning how to oper-
ate or increase your speed.

47. A Modern, Low-Cost Portable Pub-
lic-Address System. This bulletin describes
and gives the specifications and price of an
efficient, low-cost, portable, public-address
system—the type U-19—designed and man-
ufactured by the United Sound Engineering
Co. The unit employs the latest tubes and
a 10-inch dynamic speaker, and is capable
of amplifying normal speech and music for
crowds up to 1000 people. With auxiliary
equipment, it can be used for crowds up to
3000 people.

48. A Low-Cost Superheterodyne Re-
ceiver. This folder describes the Golden-
tone midget radio, manufactured by the
Fordson Radio Mfg. Corp. It is especially
suited to fill the needs of the serviceman
seeking a well-designed chassis for replace-
ment purposes. The set contains many mod-
ern improvements and features not usually
available in a set in its low-price class. The
set is sold on a 30-day free-trial basis.

49. Portable and Home Type Receivers.
This folder gives descriptions and prices of
the line of receivers and chassis made by the
Commonwealth Radioc Mfg. Co. The list
of receivers ranges from the most inexpen-
sive midget sets to the higher-cost. console
models. The line offers many profitable
sales opportunities for dealers and service-
men.

50. An Accurate, Direct-Reading, Low-
Cost Oscillator for Testing and Trouble-
Shooting. This folder describes an inex-
pensive, accurately calibrated, direct-reading
signal generator, made by the J. M. P, Mig.
Co., which is capable of producing frequen-
cies from 100 to 1500 kilocycles and higher,
for testing receivers, lining up tuning cir-
cuits of radio-frequency receivers and super-
heterodyne intermediate stages, etc. It can
also be used to test the comparative sensi-
tivity and selectivity of any receiver.

S1. How to Build o 5-Tube Portable
A.C.-D.C. Receiver at Low Cost. Details
of the “Pal” kit of parts, designed by Whole-
sale Radio Service to meet the need for an
efficient but low-cost universal portable re-
ceiver, which can be built by servicemen
and experimenters in their spare time and
sold at a profit.

52. The Servicer. A monthly house-organ
published by the International Resistance
Co. It contains helpful information for the
serviceman to do better work and to make
more money doing it. A sample copy will
be sent on request through this booklet ser-
vice, after which you can subscribe to it,
if you like it, by writing direct to the In-
ternational Resistance Co.

PLEASE NOTE: To avoid disappoint-
ment, please make your selection of book-
lets from the latest issue of Rapto News,
since our supply of booklets not listed
in the current issue is exhausted. The
list and coupon contained in this (August)
issue should not be used after August 31,
1933.

The National Hymn of Austria

VIENNA-—According to the wish of the
government the Austrian Broadcast Com-
pany resolved to terminate all transmissions
with the Austrian National Hymn.
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Diversity Reception
(Continued from page 73)

misses its aim so that one of the antcnnas
does not receive a signal while another, a
short distance away, does. Thus, the three
receivers and antennas in the diversity sys-
tem substitute “the broad side of a barn” for
the bull’s-eyc of a target to make up for the
poor aim of the Heaviside layer. In actual
practice the improvement effected by a di-
versity system depends upon the number of
antennas, their spacing, the fading ratio, and
the length of the fading periods, but to give
an idea of the improvement effected a simple
case will be tuken. Let us take the case of a
three-antenna, diversity set-up with the sig-
nals from each antenna fading in a random
manner, and let us assume that the fading
is such that the signal fades out one-quarter

RT WAVE SET
DESIGNED BY CLIFFORD E. DENTON

A Real Distance Getter

Sensitive and selective. Brings in hun-
dreds of short wave stations with clarity
and brilliance of tone. Every station may
be brought in on the loud speaker. Best of
all it is available for the set builder in kit
form and for the fan completely wired.

The Discoverer is an entirely new Re-
ceiver designed primarily for long distance
short wave loud speaker rveception. During
the various tests that Mr. Denton put this
receiver through, stations as far away a:
10,000 miles were received on the loud
speaker with more than sufficient volume.

The Discoverer is a 5tube T.R.F. re-

THE DISCOVERER KIT

of a minute, for each minute of reception, on Model 20-A ceiver having one stage of T.R.F. using a
rach Py B h e 58 tube, an electron coupled regenerative
cach antenna. y.t.e laWS. of probablhty, Complete with all parts. A set of Coils. 15 to 200 detector using a 38 tube, and two stages of
the chance of recciving a signal from any meters.  Instructions. 8l inch Dynamic  Speaker. audio, the first using a 56 tube and the scc-

antenna of two of them would be 16 to 1,
so that the signal would have a fading time
of one-sixteenth of a minute with a two-
antenna diversity. For the three-antenna
diversity, the signal would likewise have a

ond-a 59 power output pentode and a recti-
fier stage using a 280 tube. The receiver
is equipped with a self-contained power sup-
ply for 110 to 125 volts A.C. 50 to 60
cycles. A phone Jack is provided for those
who prefer phones. An extremely sensitive

Power Supply, and a set of Raytheon s 50
4-Pillar Tubes.......oiviiveiunaaann.. .. Q

THE DISCOVERER RECEIVER

5 5 . : 874 inch dynamic speaker is furnished as
fading tllne. of onc sixty-fourth of a minute Model 20.W standard equipment. Provisions are made
for each minute of reception. Thus, in this Completely wired and tested on Ioreign Stations. for the noiseless doublet type antenma. A
typical case, the signal instead of fading fif- With 8% inch Dynamic Spealer. I wer Supply, A Set of eight space wound coils are supplied.

Four are for the R.F. stage and four for
the detector. These coils cover from 15 to
200 meters.

teen seconds of every minute as it would on
a single antenna, fades only about one second
in each minute. Of course, this is a hypo-
thetical case, but since it is a case which is
quite likely to occur, it gives ad insight as to
the improvement possible.

set of Coils, 13 to 300 meters and a set s 50
of Raytheon 4-Pillar Tubes............. L

All our branches carry a complete line
of short wave sets and parts. Replace-
ment Parts, Broadcast receivers, tubes,

Public Address equipment, meters and
other radio supplies. Send for our com-
plete 108-page catalog.

20% WITH ORDER-BALANCE C. 0. b.
25 PARK PLACE Lei 2urchader Inc.

§ cricaso it ATLANTA, GA. ' BRONX, N.Y,
1331 SMICHIGAN AV. &ISPRINBST. N 2909 N.BRBAD ST. 9226 MERRICK RB. W 534E FORDHAM RB.

RIDER’S MANUALS

are the standard in the
radio service industry.

You can do no better than to purchase these
manuals and use them as your service informa-
tion library.

That Rider's Manuals are the best is proved
by the fact that such famous companies as

E. T. Canningham Ine.
National Union Radio Corp.

Space Diversity Versus
Frequency Diversity

At the present time there is in use a
method for reducing fading whereby the
transmitter sends out a keyed modulated
wave instead of a keyed continuous wave.
Such a modulated transmitter sends out a
carrier and side-bands, instead of a single
frequency, so that when “selective” fading
causes one side-band to fade, another is
present to convey the signal. Such a system
might be called a “frequency-diversity” sys-
tem whereby the carrier and two side-bands
are relied upon to carry the signal instead of
just one carrier. Due to the fact that only
a limited amount of modulation may be RCA Radiotron Co., Ine.
applied without broadening the signal too use these manuals exclusively in their tube
much an(_j CaL,ISin": interferqnce, SUCh,a_ “fr(;— giarltsﬁer substantiation of our claim is that
quency-diversity” system, in my opinion, 18 such famous instrument companies as Weston,
far inferior to the “space” diversity system Hickok, Readrite, and others recommend
now in use. There arc some stations on the ;i‘fwﬁ‘;;ﬁhg\s\‘;;fs 3 R @ Sy i
air at present wha are using an excessive As a service man or operator of a service de-
amount of modulation, so that they cause partment, it will pay you to investigate Rider'lsl
interfercuce to the adjacent frequencies. In ’gfﬁg‘;ﬂznu‘jl‘;”;i‘;‘eygji?}”“{;;*;n"(\‘.%ya:ei‘vie
view of the congestion of the ether in the men the world over find the greatest amount
short-wave band, such a modulated type of of service data in these manuals.
transmission becomes a “road hog” and will
probably be prohibited sometimegin the fu- J U S T O U T
ture, just as spark transmitters are now pro- Volume III about 1000 pages
hibited in certain wavebands. Also, with the List price $7.50 postpaid.
narrowing down of the assigned band widths Sold with a Money Back Guarantee.
as is required to accommodate more stations,
the band widths will soon be so restricted as
to make such a modulated wave impossible;

EW YORK CITY

NEWARK,N.J. W PITISBURGH PA.
203 ENTRAL )\ 343 BLVD 0t ALLIES

SPARK SUPPRESSOR
SETS

for eliminating ignition
interference on AUTO-
MOBILE RADIOS

Buy it direct or from your dealer
Send for descriptive literature.

consequently, space diversity will be the only
allowable means of fading reduction.

Signals Converted to Keyed
Tone

The receiving station at Riverhead has
completed its duty when it has caught the
signal as it is ricocheted from the Heaviside
layer, removed the cxcess static, noise and
interference, eliminated the fading and con-
verted the signal to a steady, keyed tone.
This keyed tone is then transmitted to the
central office at 66 Broad Street, New York
City, by means of wire lines. Since the out-
put of the receivers varies in frequency, duc
to the frequency variations at the transmit-

—_———— e = = Coupon— — ——— ..

John F. Rider 8-33
1440 Broadway, New York City

.......... Here is §7.50. Send Rider's "Per-
petual Trouble Shooter's Manual™ postpaid.
It is understood that it is sold with a Money
Back Guarantee.

.......... [ want to take advantage of your
Time Payment Plan. Here is $4.50. Send
Rider's “Perpetual Trouble Shooter's Manual ™
at once. | will pay the postal charges. The
balance of $3.00 less what 1 paid for postal
charges will be paid within 90 days at a rate of
$1.00 every month. The postal charges | pay
when the manual is received will be deducted
from the last payment.

Enjoy radio at its best in your automobile.

Service men and dealers will find this a
made-to-order market for them.

Ohiohm Spark Suppressor Sets are fur-
nished for 4, 6 and 8 cylinder cars. Con-
densers designed to withstand unusual con-
ditions of temperature and vibration. Sup-
pressors immune to accumulation of dirt
and protected against shorting.

Also OHIOHM RESISTORS

for all radio receivers

THE OHIO CARBON C(O.

CLEVELAND ik s . OHIO
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ter and receiver, the receiver outputs are ar-
ranged to key a tone which is steady in fre-
quency and amplitude. Consequently, sev-
eral signals may be sent to New York on
the same line by employing different tone
frequencies and separating them at New
York by means of filters. Such a system is

¥ y -

PRESENT DIVERSITY SET-UP

coded by operators who read the signal from
paper tape upon which it is recorded by an
ink recorder. Since the ink recorder accu-
rately writes the dots and dashes down on
the tape, two or more operators may be em-
ployed to decode the tape from the same
signal. Consequently the speed of transmis-

A portion of the 41 receiving systems required for signals. from 26 countries

a form of multiplexing and is similar to the
carrier-wave telephony used by telephone
companies.

Messages Decoded in New York

At the central office, the messages are de-

sion may be carried on at a rate which is
many times faster than an operator can copy
it directly by ear. Thus the only limited
factor of the speed of transmission is the
signal-to-noise ratio of the wave as it is
picked up on the antennas.

The “Discoverer Five”
. (Continued from page 77)

receiver we use the opposite principle,
wherein the tube is constantly oscillating and
has to be pulled out of oscillation for voice
reception or music. Therefore, keep the an-
tenna trimmer condenser C16 constantly
tuned to resonance. Turn the regeneration
control dial and after the whistle of an in-
coming carrier has been heard, carefully ad-
just the main tuning control and adjust C16
for absolute resonance. Then you will find
that you can advance the regeneration con-
trol with the resultant greater signal output.

The following components . comprise the
kit for “The Discoverer.” These kits are pro-
duced by Federated Purchaser, Inc.

Parts List

BP1, BP2—Dual antenna ground binding-
post strip

Ci, C2—Acratest two-gang variable con-
denser, .0001 mfd. each section, model No.
6708

C3, C4, C5, C10, Cll—Acratest .02 mid.
300-volt cartridge condensers, model No.

. 2817

C6—Acratest .5 mid,
model No. 2836

C7, C8—Mica condensers, .0001 mfd., model
No. 6630 :

C9—Acratest 2 mifd., 400-volt electrolytic
condenser, model No. 6665 G

Cl2—Acratest .1 mid., 200-volt condenser,
model 5637

C13—Acratest 25 mid., 23-volt electrolytic
condenser, model 6646

C14, C15—Acratest dual 8 mid. electrolytic
condenser, model No. 7735

C16—Midget variable condenser, 25 mmfid.,
model No. 5256

J1—Phone jack “Discoverer”

L1, L2, Vi, V2—Acratest 6-prong wafer
type Isolantite sockets

1.3—Acratest short-wave r.f. choke, model
No. 6755

200-volt condenser,

R1—Acratest 300-ohm resistor, model No.

5660
R2, R9—Acratest 2000-ohm resistors, model
No. 5660

R3—Acratest 25,000-ohm resistor, model No.
5660

R4—Acratest 3 meg. resistor, model No.
5860

R35, SW1-—Frost 25,000-chm  potentiometer
(R5) and switch (SW1) model No. 6745

R7, R1l-—Acratest .5 meg. resistors, model
No. 5660 :

R8—Acratest .1
3660 |

R10—Acratest 50,000-ohm resistor, model
No. 5660 '

meg. resistor, model No.

FRONT

8

°9

| %@
@«

NOT/

USED REAR
FIGURE 3
R6, Ri2—Acratest .25 meg. resistor, model
No. 5660
R13—Acratest 25,000-ohm resistor, model
No. 5660
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T1—Acratest power transformer, model No.
757

Vi, V2—Type -58 tubes with sockets (speci-
fied above as Vi, V2)

V3—Type -56 tube with 1 Acratest 5-prong
wafer type socket, type 4063

V4—Type -39 tube with 1 Acratest 7-prong
wafer type socket, type 7524

V5—Type —-80 tube with 1 Acratest 4-prong

wafer type socket, type 4062

illuminated full-vision vernier tuning dial

pilot light and escutcheon, model No. 7174

Acratest 5-prong wafer type 4063

Acratest tube shields, model No. 7270, for

V1 and V2

drilled metal chassis, cadmium plate, 1133

inches by 934 inches by 2 inches high

1 power supply cord and plug, model No.

7304

screen-grid clips, model No. 3872

small knobs

set of 8 special “Discoverer” short-wave

coils

5-prong speaker plug, model No. 5869

dynamic speaker with 1800-ohm field

tapped at 300 ohms, model No. 497

ornamental metal cabinet, gunmetal finish,

hinged cover, 1134 inches by 9%% inches

by 7 inches high

What’s New in Radio

(Continued from page 83)
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new Majestic line. The above illustration
covers the consolette Model 77 receiver.
This is a seven-tube superheterodyne circuit
featuring full-range tone control, duo-diode

detection, automatic volume control and
pentode audio amplification. The second il-
lustration is on the Master 6 Model 461, a
six-tube superheterodyne receiver. With its

A ——

center panel of matched butt walnut and
chromium-bordered grille, this makes a strik-
ing-looking mantel type set. The dimensions
of the cabinet are: 17 inches high by 1314
inches wide by 834 inches deep. This set is
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equipped with tone control, dynamic type
speaker and automatic volume control. In
addition to the regular broadcasting band
this set takes in the police calls. Both these
reccivers employ the Majestic spray-shield
type tubes.
Maker--Grigsby-Grunow Co.,
Dickens Ave., Chicago, Il

5891 W.

Radio and Static

(Continued from page 71)

discriminate between the two. For both
static and signal are carried by a single plate
current, and lowering the current weakens
them both in the same proportion. A strong
crash of static may be limited to the strength
of the signal, but in doing so the signal may
entirely disappear. The signal is continually
rising and falling in strength and is_definitely
harder to copy than when no limiting device
is used.

Marconi once employed a limiting receiver
on shipboard stations in which two carbo-
rundum detectors were connected in the sec-
ondary circuit, in opposition to each other’®
The first detector was biased with a dry cell
in the usual way for maximum sensitivity,
while the second was biased to become effec-
tive only after a radio-frequency voltage of
a certain strength had been reached.- For
ordinary signals it was not effective, but
when a strong impulse of static was received
it would pass through the second detector
and be sent through the phones in opposi-
tion to the first, thereby weakening the static
to a certain extent. These receivers were
used on British ships at one time, but are
now obsolete.

Limiting devices appear to have possibili-
ties, for before static becomes troublesome it
must be hundreds of times stronger than the
signal. Ordinary commercial signals are sel-
dom over 100 or 200 microvolts per meter in
strength, while the static measured by the
Radio Rescarch Board in London was as
high as 100,000 microvolts, or 0.1 volt, per
meter®* If static can be reduced to the
strength of the signal, it becomes a negligible
factor and is scarcely noticeable. The prin-
cipal reason for this is the difference in dura-
tion.
few cvcles of oscillation, while a single dot
of the radio code at 600 meters has about
50,000 cycles.

one or two cycles do not possess. The anal-
ogy can be compared to hitting a pendulum
one or two blows, in which it will start to
swing, but as more blows are struck, of the
same strength and timing, the swing of the
pendulum will be greatly increased. A
heavy blow, struck only once, will produce
no more of a swing than a series of light
blows regularly timed, while a light blow,
struck only once, will hardly start any
movement. There are many patented de-
vices that purport to block out the short,
momentary impulse of a static discharge
while allowing the sustained waves of a
signal to pass through and still others that
purport to filter out the weak energy of a
signal while forming no obstacle to the
stronger current of static, after which the
remaining static is combined with the output
of another receiver, as in Fessenden’s basic
circuit.

Dieckmann Cage

The Dieckmann cage was a shielded aerial
brought out in 1912, though Pickard experi-
mented with the same thing six years earlier.
The aerial was surrounded by loops of wire
about a foot in diameter and space about
two feet apart and were all grounded. Static
waves, though to travel at right angles to
radio waves, were supposed to collect on the
bands and become grounded while signal
waves would be picked up in the usual way.

A discharge of static carries only a

These sustained signal waves’
have a building-up effect on the receiver that:

HAMMARLUND isn't always first

to make "improvements''—but
they quickly take first place when
they are made.

That is the way with all really fine
things—it takes time to be RIGHT.

® CH-10-S—Improved R. F. Choke for high-gain
circuits. Completely shielded in aluminum shell.
Minimum external field, permits compact re-
ceiver without stray coupling or feedback. 1%3”
high x 134" wide. Inductance 10 mh.; D. C.
resistance 65 ohms; current capacity 100 milli-
amperes.

% CH-8—Compact, low loss RF. Choke for short
and ultra short-wave receivers and transmitters.
Equally efficient on broadcast band. 138" x 73",
Inductance 8 mh.; D.C. resistance 70 ohms; current
capacity 125 milliamperes.

® (CH.500—Heavy duty Tronsmitting Choke. 934"
x 1 5/16”. Inductance 5.3mh.; D.C. resistance
12 ohms; current capacity 500 milliamperes.

Do you own a COMET “PRO"'—the world's

most efficient Short-Wave Superheterodyne?

ammarlund |

PRODUCTS
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CH-8

HAMMARLUND MANUFACTURING CO.,
424-438 W. 33rd Street, New York, N. Y.

——— Check here for COMET ‘‘PRO”’ Lbooklet.
—— Check here for General Catalog ‘33"’
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The NE Shalleross No. 630

WHEATSTONE
BRIDGE

This inexpensive, rugged,
and reliable instrument
can be easily assembled
by electrical technicians.
Good accuracy is attained
by ewmploying a set of
very accurate SHALL-
CROSS Resistors and a
sensitive L & N Galva-
nometer.

Range, .01 ohms to 11.1 Megohms

Send 6¢ in stamps for
Bulletine 630-D containing
full details and construc-
tion details.

700 Parker Ave.
Collingdale, Pa.

exciters, air eolumn horne.

JUD SPEAKER CO.

Loud Speakers

ORMAL  efficiency 2% to 25

watts—peak capacity 50 watts!
BUD'8 new diaphragm and voice
coil assembly assure higher efficiency
and far greater dependability! Write
for literature on BUD units, all
aluminum weatherproof ““NATU-
J RALTONE™ trumpets, microphones,
Get details of FIVE-DAY FREE TRIALL

DORR ST.
TOLEDQ. OHIO-U.S. A.

LEARN AT HOME TO BE A
Good
Radio
Operator

It's Easy

with

The NEW

MASTER e
Code Teaching Machine

Pleasant, interesting work. No experience neces-

sary. We guide you step by step—furnish you

Complete Code Couwrse and lend you The New
Master Teleplex. Teleplex has instructed more. stu-
dents in the eode in the past ten years, than all
other systems combined. It is _the only instrument
ever produced that will record your own sending
in visible dots and dashes, and then repeat it to
you audibly on headphones. Used by U. S. Army
and Navy, R. C. A, A, T. & T. Co. and others.
Get started NOW. Low cost. easy terms. Write
for folder RN-8 giving full details.
TELEPLEX COMPANY
76 Cortlandt St. New York, N. Y.
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LYNCH

Short Wave Antenna -System
will help you win
the Clifford E. Denton Trophy

TWAVECIUB
et

Mr Ar{l[\furlé L}I'nch. Pres
ynch Mfg. Co., Inc,
%13 Vesey gt ;?;ew York. N Y
r ynch i—
De’ler‘xaltnll: gz))u for your letter concerning The
International Short Wave Club. We are r}e‘-
ceiving quite a number of letters about the
LYNCH ANTENNA SYSTEM, most of the
letters asking our honest opinion of it Need-
less to say. we are recommending it. The
writer has installed one and finds that it helps
a great deal in overcoming man-made static.
T believe 1 live in a location as bad as can
be fcwnd anywhere, with high tension v.h:es
and o public highway in front of the house,
an electrical manufacturing plant- a short dis-
tance away, a power transformer nearby, a
carbon street lamp§. and ';i steelymlll operating
3 quarter of a mile away. . .
abwti'th C‘all this, the LYNCH ANTENNA
SYSTEM had to be good to prove its worth,
it dig
Em{!’Vilshim: you a full measure of BSuccess.
I am. Cordislly yours,

VO%&«/EM

May 22. 1933

Complete Kit
At ALL LYNCH Jobbers and Dealers

M your Jobber, Dealer or Serviceman cannot
supply you. order direct from us. Sent post.
. paid, w Jinstruction hooklet, for $5.00.

Free Descriptive Folder .Upon Reyqe‘st

LYNCH MANUFACTURING CO., Inc.
51 Vesey Street, New Yoik, N. Y.

Makers of the Famous Metallized Resistors

LABORATORY SERVICES

We design, eonstruct or advise. Just write us your needs and
troubles stating fully just what you desire to do and we will show
you how.

Transformer Service

Our automatic winding equipment can duplicate special and
resular transformer coily, singly or in quantities, Precision,
Quality and correct design is prevalent. our Engineering services
are free to helb you obtain the proner coll for your needs,
INDUCTANCES for Qscillators,—~R F Coils,—Chokes, also
complcte scts of matched Coils for any circuit any frequeney.

Radio Diagram Service

We can fuinish you with change over diagrams for any ecircuit or
if you ure desiring to construct a receiver either long or short
wave and want preeision parts let us quote on parts that are pre-
cision matched.

SILVER MARSHALL, LINCOLN and SCOTT fans we can
furnish you with disgrams and parts to change over your old
models into modern receivers.

Amplifier Service

We carry in stock complete parta for amplifiers any wattage up

to 300 watt, Line, Mike or any other transformer to it your
needs together with complete amplifiers any type or any size, our
prices are right. Send us your amplifier specificutions, weo will
save you money and still majntain extreme quulity, our experience
of 15 years in the Sound Engineering Field s at your disposal,
Former Silver Marshall Representatives, we can furnish you with
replacement parts for your § M Sound systems.
FOR THE MANUFACTURER. We are equipped to make all
Laboratory mensurements and redcsign your laboratory circuits
for commercial production, We are able to solve any of vour pro-

[ duction difficulties either RADIO, ELECTRICAL OR ME-
CHANICAL.
LABORATORY BUILT RECEIVERS none finer than the
LONE EAGLE Line. Write for prices,

A Guarantee of quality covers all our Services and Products.

RADIO RESEARCH LABORATORIES
Manufacturers, Designers, Consulting and Experimental Engineers

2017 California Ave., Ft. Wayne, Ind.
20 Years in the Radio Electrical and Mechanical Field

YOU NEED THIS CATALOG ,
*** SEND FOR IT TODAY ,
ALLIED RADIO CORP.
833 W. Jackson, Chicago

Please send me FREE the new WORLD'S
FAIR Issue of your Dealers’ Radio Catalog.

It was evolved from the Faraday “cage”
experiment, in which an observer inside a
large metal box was unable to get the slight-
est indication of an electric field being pres-
ent on an electroscope, although the box was
charged so high from a static machine that
blue corona appeared at all its edges. This
brought forth the law that a static field will
concentrate on the surface of an object and
will not penetrate to the inside.

De Groot claimed the Dieckmann cage
was used with good results in the Dutch sta-
tions in Java, but no one in this country
was ever able to make it work.”

Radio Translator

Another class of static eliminators well
represented in the patent files is that which
takes advantage of the acoustic difference in
pitch between static and a continuous-wave
signal.  Various forms of receiver dia-
phragms and resonant chambers are em-
ployed to accentuate this difference. The
Radio Translator, developed by the Army, is
typical of this class.® The usual telephone
diaphragm is replaced by a “vibrating reed”
having a natural frequency of about 2000
cycles. It responds to signals of this pitch
much better than to signals of a lower pitch,
or to static. A resonant air chamber, also
having a period of 2000 cycles, is placed
directly in front of the reed and reinforces
signals of this pitch while further weakening
all sounds of a lower pitch. Reception is
carried on through the medium of two rub-
ber tubes, like a stethoscope, which enter the
air chamber at the far end. The method,
no doubt, improves reception, but, to my
knowledge, it has never been adopted com-
mercially.

Nature of Static

One of the reasons why static has never
been conquered is because it has never been
thoroughly understood, in either origin or
nature. For a good many years the idea
prevailed that all static was made up of a
series of single discharges, having no oscilla-
tions (or, if any, highly damped) and af-
fecting all wavelengths the same way. It
was thought that a crash or a click heard on
one wavelength would be heard exactly as a
crash or a click on every other wavelength,
except for a gradual weakening as the lower
wavelengths were approached. All balanced
eliminators of the Fessenden type depended
on this theory, and if it were true, static
would never have become more than a
minor problem.

But it is now recognized that a consider-
able part of static is oscillatory in character
and different wavelengths respond to it in
different ways.® A sharp click on a low
wavelength may often be heard as a brief
hiss, or “mushy” static, on a higher wave-
length, though both are caused by the same
disturbance® Static on 20 meters has little
resemblance to static on 30 meters, and prac-
tically no resemblance to static on longer
wavelengths. The difference begins to take
place just as soon as the tuning dial is
turned, and the continuous roar that is heard
on the longer wavelengths when static is bad
is caused in a large measure by different
manifestations on each frequency and not by
the spreading of homogeneous disturbances
over the whole band.™ It is believed that
various wavelengths, differing by as little as
1000 cycles, will not always respond to static
in the same way, and that oscillograph rec-
ords, made simultaneously, will show dis-
turbances on one wavelength that are not
recorded on the other.®

A certain part of static is non-oscillatory
and jars all wavelengths into oscillation by
shock excitation. Two different wavelengths
will register the same impulse, but due to
reflection or other causes the waves may
travel different routes and be far out of
phase by the time they reach the receiving
aerial. For the same reason that causes
fading, the phase may be constantly chang-
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ing, and with no way to regulate it, neu-
tralization is, of course, impossible.

The waves produced by grinders have all
the characteristics of radio waves and affect
a receiver the same way. They may be con-
sidered as a series of short “key clicks” being
sent out on the particular wavelength it is
desired to receive on. Any attempt to get
rid of the clicks only results in getting rid
of the signal, too, for no instrument yet de-
vised has been able to differentiate between
the two.

Oscillograph Pictures

The oscillograph pictures made by the Ra-
dio Research Board have brought out many
interesting facts.® They show that the aver-
erage static impulse is a single rise and fall
of the earth’s electric field, lasting one or
two thousandths of a second, and of a
strength many hundreds and even many
thousands of times greater than any signal
impulse. Some of these pictures show a
smooth rise and fall, comparable to a sinu-
soidal curve, with no oscillations present,
while others show many fine ripples super-
posed on the main half-cycle. These ripples
occur at a frequency that would correspond
to wavelengths between 10,000 and 100,000
meters, with an average around 40,000
meters. It is believed that the ripples them-
selves are the main cause of radio disturb-
ances, but it is not understood how those
surges that show no ripples can have such
a powerful effect on a radio receiver as they
seem to do. Professor Eckersley, a British
authority on atmospherics, has shown that
before a disturbance can be serious, it must
be close to the time period, or wavelength,
of the receiver, but he does not explain how
simultaneous disturbances are heard with
nearly equal intensity on wavelengths thou-
sands of meters apart.”

Static centers can be located by direction
finders, just as radio stations can. By this
means it has been determined that most of
the static in this country comes from regions
around the Gulf of Mexico, that Japan’s
static comes from the vicinity of Java,® and
that Panama’s static center follows the decli-
nation of the sun, moving from the Andes
Mountains north to Central America, in ac-
cordance with the time of year.?

The advancing low of a storm area is
nearly always the source of grinders, and
in Europe rain and thunderstorms have reg-
ularly been located and track up to distances
of 1500 miles by means of cross bearings
taken ‘on loops® Static may be the bane
of a radio man’s life, but the weatherman
may soon look on it as a most valuable and
accurate help in forecasting weather.

It was once believed that lightning flashes,
principally in the tropics, were the cause of
all static, and much argument has centered
around the question. Data has been com-
piled to show that at any instant the light-
ning flashes in various parts of the world
amount to 6000 flashes per minute, which is
declared to be sufficient to cause all the dis-
turbances heard in a radio receiver.®® Light-
ning always causes local static, but it has
not been proved that the waves set up by a
lightning flash can travel thousands of miles.
On prearranged tests, stations in Berlin, Cali-
fornia and Hawaii have all recorded the
same crash of strong static,® and Holton,
Maine, has traced static centers as far away
as Africa, South America, the West Indies,
and Texas® Lightning is declared to be
without exception non-oscillatory,® and to
account for the ripples observed on oscillo-
graph pictures it is suggested that discharges
of electron clouds into the Heaviside layer
may be the source of their origin.

The only advance made against static has
been to avoid it, as much as possible, rather
than conquer it. The more selective a re-
cetver is, the less static it will respond to.
The more directive an aerial is, the less
static it will pick up. And this combination
is the wmost advanced means of working
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through it. Dircctive aerials are the only
cffective weapon against it, and point-to-
point stations, on both the long and short
waves, use sharply directive Beverage wave
antennas in some form* An aerial six
miles long is used on the long-wave trans-
atlantic telephone receiving station, solely
to work through static.

The ideal static eliminator would be a
small auxiliary attachment that would fit
any receiver or aerial and which would effec-
tually block out all static while allowing the
signal to come through free and clear, ready
for tremendous amplification. The facts in
the case point against the probability of any
such device ever being invented, but as long
as there is radio it will be a goal that count-
less experimenters will scarch for and some
day might possibly find.
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Automobile Radio

(Continued from page 101)
these features simplify tuning. The set is
equipped with automatic volume control and
is eifectively shielded against ignition noises

“The

and the B power unit.

tubes are employed:

-85 and two —41 type power tubes.
Maker—United American Bosch Corp.,,

The following type
two ~36, one -39, one

Springfield, Mass.

Compact Receiver

Description—The new Autocrat Model 41
automobile receiver is a six-tube tuned r.f.
circuit employing the following type tubes:
two -39 for the r.f. stages, one -36 for the
combined detector and semi-automatic vol-
ume control, one —37 for the first audio stage
and two —41 type tubes in the push-pull
power stage. Its wavelength range is 175 to

. 550 meters, covering the police band in addi-

tion to the regular broadcast range. This
compact set, measuring only 814 inches by
612 inches by 514 inches, is designed for
quick and easy installation in any make of
motor car.

[
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Maker—Autocrat Radio
Hamilton Ave., Chicago, Il

Co.,

Journal A. I. E. E,

3855 N.

'LI.-WAE’ 4

A bigger,

better, mmore %

powerful, more

selective, finer toned

radio than you've ever &
seen before. Offered

at an amazingly low price di-
rect from the big Midwest factory.
One complete 16-tube chassis with one
dual-ratio dial . . . new Super-letero-
dyne circuit with a range of 15 to
550 METERS. . . . No plug-in coils.
. . . No trimmers. . . . Large acous-
tically matched Dual Speakers. . . .
New CLASS “B” PUSH-PUSH Super
Power Amplifier with six times the
power of ordinary tubes. . . . Full band AUTO-
MATIC VOLUME CONTROL. . . . COLOR-
LITE Multi-Wave Band_Selector. , . . STAT-
OMIT TUNING SILENCER, . . . Full FLOAT-
ING VARIABLE CONDENSER. . . . Absolute
tone fidelity. . . . Image Frequency Suppressor.
. .. Fractional Microvolt Sensitivity. . , . Two
Full Wave Rectifiers, including the new Mercury
type. DUAL POWERED—two separatc power
transformers.

Deal Direct with Factory!

You buy DIRECT FROM THE MAKERS. No
middlenren’s profits to pay. Absolute guarantee
of satisfaction or money  back. You try any
Midwest 30 DAYS Defore you decide to keep it.
Then, if you wish, you can pay in small
monthly amounts that you'll scarcely miss, Mail
coupon for full details or write us a postal.

MIDWEST RADIO CORP.

Dept. 226 {Est. 1920} Cincinnati, Ohio

| mipwest raoio corp. e

I Dept. 226, AGENTS

| Cincinnati, Ohio. PROPOSITION
Without obligation on my part send me your new

I 1933 catalog, and complete details of your liberal
l 30-day free trial offer. This is NOT an order.

| Nameg a5 7. . ~Deat - A TTIYYrCIrre Soc o hbaaana

TREi-STATE COLLEGE

DEGREE IN 2 YEARS
A Db

E Radio
7\ Engineering

Complete Radio En-
gineering course in
96 weeks. Bachelor
of Science Degree.
Radio (television,
talking pictures and
the vast electronic
field) offers unusual
opportunities for
trained radio engi-
neers. Courses also in Civil, Electrical Me-
chanical, Chemical, Aeronautical Enginecr-
ing; Business Administration and Account-
ing. Low tuition, low living costs. World
famous for technical two-year courses. Those
who lack high school may make up work.
Students from all parts of the world. Lo-
cated in picturesque hill and lake region of
northern Indiana. Enter September, Janu-
ary, March, June. Write for catalog.

TRI-STATE COLLEGE, 1683 College Ave., Angola, Ind.

1

50TH YEAR

: 3
UNIVERSAL
Protected Diaphragm Type

1933 MODEL “‘BB”
Y Damage proof diaphragm protection is now
udded to the super-dependability of Model
BB performance. The new 1933 Model BB

offers a new conception of what microphone
l\_miucs can be. Model BB atill sells at $25.00
i

\ UNIVERSAL MICROPHONE CO., Ltd.
424 Warren Lane Inglewood, Calif., U. S. A,

5
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NE POWERTONE
WALLACE

Hoover Cup Prize Winner

<. SHORT WAVE
N RECEIVER

Designed by Don C.
Wallace, W6AM-
WG6ZZA, interna-
tionally nown
short wave

expert
Tested and approved
by the RADIO NEWS,
A famous set for its
uncanny ability to re-
ceive a horde of D.X.
atations. Proper circuit
design and layout is
the result of much
painstakinglabor. Each
part has a definitely
set purpose—and func-
tions at peak efficiency
at all times. ~ Band
spread tuning of the
important amateur
bands, 160, 80, 40, 20 meters, is controlled by & single panel switch, .
Produces an extromely high rntio of signal to noise. A control is
provided for cach important cirguit, resulting in peak efliciency
Bhder il conditions. | Heavily cadmium plated sub-base with black
crackie front panel.

Plug-in coils are specinlly wound of flat silvered ribbon to produce
the highest possible circuit efficiency.

Employs two 230 tubes, Requires two voits D,C. for filament
operation, 47-40 voits of “B’’ buttery.

Kit of parts, blueprint and choice
of one coil ! sl4.7°

and amateur.

Completely wired and tested, $3.20 extra

No. 1 Coil:—20 - 32 meters No.2 coil:—40 - 60 meters
No. 3 coil:—75-150 meters No. 4 .coil:—150-200 meters

Eachcoil .. ... ............... $1.18
TRY-MO RADIO CO., Inc.

Dept. RS, 85 Cortlandt St., N. Y. C.
Send for new 108 page Catalog

T T A

[ AMERICA’S GREATEST
MICROPHONE VALUE 1

A $35 Double Button Mike offered direct
to you at our special introductory price
only ’ $6.95
Sent postpaid on receipt of remittance—
or C. O. D. plus charges.
The Lifetime Model No. 88 is re
structed-precision. machined Mike—beautifully ﬁn-
ished in Chrome Plate—3" in diameter—2” thick
overall and weighs 1%, Tt has a gold spotted
Duralumin Diaphragm—special adjustable stretch
ring—adjustabie buttons—gold plated contact but-
tons 200 ohms each—is scientifically dampened and
possesses a practically flat curve response over the
entire voice and musie range.
UNQUESTIONABLY the most Tremarkable value
offered in a microphone—and sold to you under a
striet guarantee that you will be more than satis-
fied with it.

SPECIAL OFFER—With every order for one o
more model 88 mikes received in Jjuly—accompanied
by remittance we will send—ABSOLUTELY FREE
—one of our $3.00 Chromium plated Microphone
stands. THIS Offer is good only on orders mailed
in July, 1933,

a ruggedly con-

l REPRESEXNTATIVES WANTED in every com-

munity to introduce our remarkable values in
‘mrhon and condenser mikes. Very atfractive
!i proposition to men contacting public address and
Lsound equipment systems.

The Lifetime Corp.,1304 Dorr St Toledo, O.
et

THE MOST COMPLETE LINE OF CONDENSERS
AND RESISTORS FOR EVERY RADIO USE

Write for Complete Catalog free of charge

] AEROV OX CORPORATION
78 Washlington Street, Brooklyn, N. Y,

dio-lelevisi

ELECTRICITY—-TALKING PICTURES
BROADCASTING-—Special Limited Offer!
4 FULL COURSES AT PRICE OF ONE COURSE; R. R. coach fare
ced to L. A. BEarn living while learning. 23.000 graduates.

i Free employment service.

Tells how to

facilitics, No dummy ipment.
808 yrs. Send for FREE illustrated Catalog.

earn big pay.

IONAL RADIO & ELECTRICAL SCHOOL N
Dept. RNQgT 4006 S. Figueroa Los Angeles, Calif.

Radio Phenomena

(Continued from page 85)

but in a very short time the molecular and
the electronic pressures of the vapor are in
balance with the molecular and the elec-
tronic pressures of the liquid mercury for
the temperature in question. If a current
is sent through the mercury and its vapor,
the contact difference of potential either
aids or opposes the flow of current elec-
trons, depending on the direction of the
contact potential and the direction of the
current flow (thus, by allowing more cur-
rent to flow in one direction than in the
other, it sets up a rectifying action if alter-
nating current is used).

Change in other conditions of the sys-
tem, as well as a change of temperature,
influence the magnitude of the contact po-
tential, such as a change in pressure, inci-
dent light or magnetic field. Again we re-
peat the generality that a change in one
cendition means a change in all. Evidently
the way in which all of these factors enter
into the problem is much too complex for
more than a general prediction to be made
of the magnitude and the direction of the
resulting potential. It is necessary to fall
back on the experimental values which
have been tabulated for a large number of
substances and which furnish invaluable
data for the design of vacuum and photo-
electric tubes.

In the case of simple contact the energy
which goes into the creation of the poten-
tial difference comes from the energy of the
moving molecules, atoms, and electrons. If
mechanical work be done by moving one
part against the other, an increase in the
motion of the particles results. This in-
creased agitation in one part will be passed
along to surrounding regions which is simi-
lar to the direct application of heat to the
bodies, thereby affecting the rate of escape
of the electrons and thus the values of the
contact potentials.

In the case of non-conductors in which
differences of potential have little chance to
set up current flow, contact difference of
potential gives rise to static charges.
Basically the production of electricity by
the various friction methods rests on the
differences of electron pressure in the sub-
stances in contact. The potential difference
observable when a glass rod is brought in
contact with silk is due to the differences
of contact potential of the glass and the
silk. By the operation of rubbing fresh
points are brought in contact and the small
charges are accumulated until the whole
surface is electrified. The rubbing compli-
cates the action by creating differences of
temperature which varies the electron pres-
sure, locally. The rise in temperature would
tend to increase the electron pressures in
both materials, however, the temperature
coefficients of the two, in general, are not
the same.

We can now examine the action of heat
in the case of two pieces of the same sub-
stance. Let us examine two pieces of zinc,
one at a higher temperature than the other.
The greater motion of the particles of the
hotter piece causes an increase in the number
of the electrons, with kinetic energy suffi-
cient to escape from the surface of the metal
or to parts which are at a lower tempera-
ture. This gives an electron diffusion into
the parts which are not so crowded or agi-
tated and, as a flow of electrons constitutes
a current, we have an electric current pro-
duced in a material by a difference of
temperature. If, in addition to the local
current in the zinc, another current is sent
through it by the application of an external
source or difference of potential, its pas-
sage will be either aided or retarded by the
local current caused by the heat. If the
two currents aid each other the motion of
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the electrons will be increased and there-
fore the heat will be increased. On the other
hand, if the two currents oppose each other,
the resultant motion of the particles will
depend on the relative magnitudes of the
two potential differences, the one caused by
the external source, the other caused by the
heat. Under the last set of conditions heat
is absorbed in proportion to the difference
of potential. This action is the Thomson
effect, being predicted and later discovered
by Professor Thomson (later Lord Kelvin).
This effect is present whenever there is a
temperature and a current gradient in the
same material as in a filament heated by di-
rect current. This tends to make one end
hotter than the other; an action necessary
to take into consideration in the design of
vacuum tubes. Eccles has made use of the
Thomson effect in his theories of crystal
He assumed a steep tempera-
ture gradient at the contact. However, his
treatment of the problem was based pri-
marily on other heat effects, the Joule, the
Seebeck, and the Peltier effects.

The quantitative relationships between cur-
rent flow and temperature in the Thomson
effect have been determined in a number of
materials and it has been observed that the
current set up by a difference of tempera-
ture is not always in the direction from the
hot to the colder part. This seems to be a
failure of the electron theory but it may be
explained on the assumption that other in-
ternal rearrangements take place in these
substances which are the exceptions causing
the electrons to flow toward the hotter
parts. Iron has an effect which is the re-
verse of that of copper. Lead shows an
absence of the effect with the usual methods
of measurements.
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S.W. “Master Six”

(Continued from page 87)

An earphone jack and phonograph pick-up
posts are included. The output of even the
first audio stage is sufficient -to operate a
magnetic speaker quite nicely on many sta-
tions. - No output transformer is supplied
with the set, as this is included on practically
all dynamic loudspeakers. The power pack
is fitted with two binding posts to which the
field winding of the speaker may be con-
nected for field excitation. If this is done,
the second choke, T4, may be eliminated
and its cost saved.

The assembly of the kit of parts is very
simple, as all holes are already drilled in the
chassis. The various tube and coil sockets
are held by small machine screws; the tuning
and trimming condensers and the control
potentiometers by their own mounting nuts.
The only parts requiring mounting on the
underside are the interstage transformer T1
and the dial mechanism. All of the fixed re-
sistors, condensers and r.f. chokes are
mounted by their own connecting wires as
the wiring proceeds. The cabinet may be
stood on any side, top or bottom during the
assembly and wiring work, a feature that
will be appreciated by anyone who has ever
put together sets with flimsy, wobbly shields.
After the set is finished, a bottom plate is
screwed on and the top merely slides into its
hinges. Plenty of ventilating holes are pro-
vided, as the 2A5’s become rather hot in
normal operation.

The construction of the power unit is
simple and is obvious from the accompany-
ing illustrations.

As for results: stories of short-wave DX
reception are rapidly getting into the “fish
this long” class, but actually the “Master 6”
does “pull ’em in.”” In various locations
around New York, where conditions are by
no means good, excellent loudspeaker results
are enjoyed on such stations as EAQ, Ma-
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drid; I2ZRO, Rome; the various GS- British
Empire stations at Daventry; “Radio Colo-
nial,” near Paris; the new German stations
at Konigswusterhausen, whole flocks of Cen-
tral and South Armericans, the various trans-
occanic radiophones (whenever they use
“clear” transmission instead of “scrambled”
speech) and even a few antipodal stations
such as VK2ME in Sydney and VK3ME in
Melbourne, if the operator cares to stay up
Jate enough and watch the sun come over
the horizon. There are no tricks in the
circuit; it is utterly recliable, and with the
aid of the smooth regeneration control it
brings in just about everything on the short
waves worth hearing. The aim of the de-
signers has been to produce a good set at a
reasonable price, and it is believed that this
aim has been accomplished.

Parts List

The following list of “Lafayette” parts
constitutes the complete kit for this recciver
(“Lafayctte” being the trade name of the
Wholesale Radio Service Co., Inc.):

C1—35 mmfd. midget condenser

C2, C3—90 mmid. midget condensers

C4—.1 mid. mica condenser

C5, C6, C8—1 mid. electrolytic condensers

C7—.0001 mifd. mica condenser

C9-—01 mifd. mica condenser

C10-—1 mid. eclectrolytic condenser

C11—25 mfd. electrolytic -condenser

C12—.5 mifd. electrolytic condenser

C13, C14, C15-—8 mid. each electrolytic con-
densers

C16—.00025 mifd. mica condenser

J—Double closed-circuit ’phone jack

L1, L2—Plug-in coils (set of 8 coils)

R1—50,000-ohm resistor

R2—300-ohm resistor

R3—100,000-ohm resistor

R4—S5-megohm resistor

RS, R6—50,000-ohm resistors

R7—75,000-ohm resistor )

R8—100,000-ohm resistor

R9-—500,000-0hm resistor

R10--300-ohm resistor

R11-—200-o0hm resistor

R12—12,000-ohm resistor

RFI1, RF2, RF3—214 mh. r.f. chokes

SW—Power switch on R1

T1—Push-pull input transformer

T2—Power transformer

T3, T4—30-henry, 100-ohm chokes

V1, V2—Type -58 tubes

V3—Type —56 tube

V4, V5—Type 2A5 tubes

V6—Type —80 rectifier

metal cabinet, crackle finish

coil sockets, 6 prongs

wafer sockets, 6 prongs

waver socket, 5 prongs

wafer socket, 4 prongs

tube shiclds (VT1, VT2)

6-prong plug

8-wire cable

double-tip jack

vernier illuminated drum dial

2-gang binding-post strips

2-gang binding-post strip

power pack chassis, cadmium-plated steel

power cord and plug

8-inch dynamic speaker, 450-ohm field,

equipped with input transformer for 2A5

tube

b B b b B 7 B

Radio Physics

(Continued from page 111)

centimeter the field strength is one Gauss or
one Maxwell per square cmm. When one line
goes through one square inch, the field
strength is one line per square inch. The
total number of lines through any given
area is called the flux (®). To find the flux,
multiply the flux density B by the area A,
using the proper units. Thus:

flux =B X A

The total flux produced in a magneticl
circuit is proportional to the m.m.f. applied,
and inversely proportional to the reluctance
of the circuit. This is analogous to Ohm’s
law for the electric circuit. The reluctance
is proportional to the length of the magnetic
circuit and inversely proportional to its
cross-section area. The permeability of the
magnetic circuit is analogous to the conduc-
tivity of the electric circuit. The permea-
bility of a given material is the reciprocal
of the reluctance of a unit cube of this
material. The unit of reluctance is the
Oersted. For the magnetic circuit:

magnetomotive force

flux & =
reluctance
where @ == flux in Maxwells per sq. cm.
the magnetomotive force in is Gil-
berts
the reluctance in is Oersteds
The magnetomotive force in Gilberts is:
mm.f. = 1257 X N X 1
where N = No. of turns of wire
I = current flowing through it (am-
peres)
The reluctance may be found from:

Reluctance = —
wA
where L — the length of the magnetic path in
centimeters

# — the permeability of the material
at the particular flux density

used
A — the cross-section area of the mag-
netic circuit. (sqg. cm.)

Thercfore the total flux is found from:
1257 X N X I X pA

Total flux & =
&
total flux
the flux density B = ————
A
1257 X NXIXu
= (Maxwells)

The permeability of iron is not a fixed
quantity, but depends upon the flux density
at which the iron is operated. Figure 3
shows a set of curves which give the rela-
tion between the permeability and flux den-
sity of several magnetic materials. Notice
that at low flux densities the permeability
of the iron is fairly low, that there is a
certain density at which maximum permea-
bility is reached, and above this flux density
the permeability decreases.

The curves in Figure 2 give the values of
the flux density in kilolines per sq. inch
produced by various magnetizing forces ex-
pressed in ampere-turns per inch length of
magnetic path. On the same curves will be
found corresponding values of flux density
in gausses produced by the magnetizing
forces H in C. G. S. units (gilberts per cen-
timeter). The flux density in lines per
square inch is equal to 645 times the den-
sity in gausses (since 645 sq. cm. —= 1 sq.
inch). The magnetizing force in gilberts per
centimeter is 1257 times the ampere-turns
per inch.

Servicing Receivers
(Continued from page 75)

All-Purpose Set Tester which is basic, com-
pact, at the present time rather inexpensive
and which was developed especially to meet
the requirements mentioned above. Photos
and a circuit diagram of this instrument are
shown.

Next month My. Kaufman’s discussion will
be continued with a detailed description of
the service testing routine which his wide
experience indicates to be the most effective,
combining speed, accuracy and thorough-
ness—Trr EDITORS.
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PORTABLE
PUBLIC ADDRES$$

TYPE PG-52-A complete P’ortable Public Address Sys-

tem, including the famous Velocity Microphone, a high
grade Class B 20 watt amplitier, and two modern dy-
namic loudspeakers,—all self-contained in one convenient
yi AEC,

. Opérates on 110 volt AC and is designed
11y reenforce speech and music. Has provision
for electric phonograph input.

Price complete, 5350. Amplifier units only, 5112.50

TYPE PG-63—-A smaller and lighter design including
close talking carbon microphone, Class B 6 watt am-
plifier and «dynamic loudspeaker,—all seli-contained in
onc convenient eariying case. Opcrates on 110 volt AC
and is designed to rcenforce speech and music, and has
provision for eclectric phonograph input.

Price complete, 567.50. Anmplifier only, $45.00

Write for deseriptive folders.
Photophone Division

RCA VICTOR COMPANY, INC
Camden, N. J.

‘‘RADIO
HEADQUARTERS”
Youw’ll want this

THE “PRIZEW
‘ ' % AC-DC Short

. Wave Receiver

o = : Completely
: 2 Self-Powered Latest Type
i 77, 43 and 2525 tubes—15.to 200 Meters

THE PHIZEWINNER is complete. No extras, such
as power supply, coils, ete., n‘.O'buy. Power supply
is Duilt-in and will operate on EITHER AC OR
pC! (Four coils included), cover all bands, 20,000
{ 500 KC.

%on(rlusfet%al(()iot ;t‘ PRIZEWINNER parts identical in
every respect with those used in ‘built-up models,
complete in every detail including hardware, hookup

vive, solder, coils. ete., and also the eabi-
Xelée’n:nt)l (Lllial. Price...cooocriaaiaiianan $8-95
Set of RCA tubes for above............. $3.75

Assembleid, wired, tested and enclosed in beuuti-
ful crackle finish, or Cadmium Plated, metal cahinet.
ready to plug into your power line. $10 95
Complete with four €oils............ . .

Send for full particulars & Diagram

ALAN RADIO CORP, 8 N. Gortiandt St,

THE HOUSE OF DEPENDABLE SERVICE ~ NEW York Gity

You Can Become a Fast, Capable‘b

RADIO OPERATOR at Home

FREE—C. S. Code Guild

Sked. Daily C. S. practice |, onndier trduink o
programs on amateur bands. gil-time .
FREE short wave press ¢Elro;
Rad ator of the World,
fs:z‘:ld“ l?:sa'n d I';‘iar"t ra'ione;opyonpsx 16 Everdonn St.. Boaton, Mass.
, e

sending out «of principal px

stations. Amazing results in short time.
FREE ADVICE [F “STUCK’. Write
Candler. No obligation. Junior Course
for beginners, Advanced Course for ops &
with speed of 10 wpm or over who want
to get in 30 to 45 wpm class and copy /!
behind. Also Radio Typing Course. Save
time and money by sending for FREE
BOOK today.

CANDLER SYSTEM CO,, Dept. 1- C
6343 So. Kedzie Ave., Chicago, I}
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FOR HOME
SHORT ASSEMBLY

MASTER RERAILEL

“e* RECEPTION

Here is_the Short

Wave Receiver
that sets the pace for 1933!
The New Lafayette Master ‘6’ Kit for home
assembly will enable you to build a reliable
S.W. Receiver which is highly sensitive—at
a price which you can afford to pay! It
features a cabinet with all partitions welded
in place as a complete unit and the latest
R.F. and A.F, pentodes in a T.R.F. regenera-
tive circuit!
If you want foreign short wave reception that
is worth hearing the Lafayette Master *‘6"
Kit is the answer!

Big New FREE Catalog
Summer Supplement to our Catalog No. 54
just off the press lists latest developments
and prices in TUBES, SETS, KITS, PARTS,

[[ et R

as well as S.W. COILS. CONVERTERS,
CONDENSERS and EQUIPMENT! Always
the highest Quality at Ilowest Wholesale
Prices!
Short Wave
Receiver Kit
$19.75
Coils per

pair $2.25

Power Pack
Kit $9.75

Wholes ale Radio- Servxce Co Jnc

i 100 Sixth Avenue, NewYork,N.Y.|

1
| SR
3 EXTRA! Send me Special Short Wave, P,yblw H
address and transmitting catalng s\lnch fully de~ ]
scribes ‘the "above Kit. ]
' Rush your New Supplement to Cat.~No.- 54, ]
[}

1

)

1.1 .do not have Cat. No. 54—Send it also. ™ -

I‘"""""‘"'

Nothing like it! 6- tube

@ulhentuneg

Gets police calls . has §
automatic volume control |
with new duplex diode,
triode 55 tube; has tre-
mendous power, no hum
ot dxstortxon 5

with 2 Class A g
Power Pentode

59 tubes;, full
range tone comn-

trol; full :size $ 95
D)mmxc speak-

er; full wvision

Sp(".ll"ht control.  Fully selective and sensitive—coast
to coast reception. A full-size radio 1n every  way.

“‘Outperformed I12-tube set in every way’’—M. A. Ad-
kins, W. Va. Complete with bemnful ml(lgct cabinet
and 6 Raytheon tubes, $13.85 NTEED. Send
todav for free cireular. (Know the ne“est in auto
radio—the . “FORDSON’’ sensation!)

FORDSON RADIO MFG. CORP.
11701 Livernois Ave, Detroit, Mich.

The New EXPLORER

Short Wave Receivers andKils
The 1933 EXPLORER reccivers
and kits provide highly efficient
short wave reception With utmost
economy of cost and operation.

One Tube Receiver $5.00; Kit $4.25
Two Tube Receiver $6.50; Kit $5.50
Three Tube Receiver $8.95; Kit $7.50
Wave length range, 15 to 210
meters.  Receivers. supplied with
hinged-cover cabinets at 31 addi-
tional. Any receiver or kit vsent
C. 0. D. on receipt of 81,

For complete information

Send Posteard for Free Catalog
Rim Radio Mfg. Co., 695 Grand St.. Brooklyn, N. Y,
©_COAST IO COAST ot ICOAST TO COAST aAD’l‘o‘g,

(Id L8

8 accessomy || |
ATATALUG
PUBLIC Atz

i sig
M rge s ““
LA

“OAST 10-COAST- RADIO- COR_PORATION 1

N"WEST 1710, STREET - ——5— — NEW YORK.N.Y. |°“

3-Tube S.W. Set

(Continued from page 90)

To obtain best results from a short-wave
receiver, some attention should be given to
the antenna installation. Good insulation
of the aerial is essential. The antenna length
found to be desirable in most locations is 60
to 70 feet. The parts list is given below,

COIL DATA
COtL FORMS : 4%-Inch diameter, 4 prong type.
ALLWINDINGS close wound except A" Spacing on X equal to
diameter of wire, ALL WINDINGS woundin same direction.

WAVELENGTH GRID TICKLER

MEIERS Typeofwire  Turns  TypeofWire Turas Separation
R 147035 No.20 Enom. 5 No.28SCC 3 Y2
‘B 347063 No.20Enem U No 285CC 4 /32
CT 62TONR  No24SCC 49 No28SCC 5 Ye,
DT HOTO9S  Na26SCC 48 No 285CC 7 Y32

showing individual items, although a com-
plete kit is available from the Alan Radio
Corp.

List of Parts

C1—40 mmid. midget condenser

C2—165 mmid. variable condenser

C3—.0001 mid. mica condenser

C4—.0002 mifd. mica condenser

C5—.5 mfd. condenser, pigtail type

C6, C7, C12—.01 mid. condensers, pigtail
type

C8-—10 mid. electrolytic condenser

C9, C10—8 mfd. each, electrolytic condenser

| C11—16 mid. electrolytic condenser

L1, L2—Plug-in coils (set of 4 coils)
L3—Audio impedance

L4—25-henry choke

L5—15-henry choke

R1—3-megohm resistor
R2—50,000-ohm potentiometer
R3—60,000-ohm resistor
R4—250,000-ohm resistor
R5—625-ohm resistor

R6—175-ohm resistor

SW—Power switch on R2

3 wafer sockets, 6-prong

wafer socket, 4-prong

vernier illuminated dial

stamped metal chassis

metal cabinet
terminal strip

dual antenna and
strip

—

ground binding-post

Backstage

(Continued from page 97)

and was previously heard on some CBS pro-
grams from the St, Moritz Hotel, where she
sang during Harold Stern’s broadcast pe-
riods. Her current radio programs mark her
first featured network series.

INO MARTINI, the young Italian oper-
atic tenor heard on CBS programs, has
been signed by the Metropolitan Opera Com-
pany for leading tenor réles during the
1933-1934 season. Martini is said to be the
first artist to be selected by the premier
American opera company from the ranks
of regular broadcast artists. The procedure
has usually been the reverse, it being cus-
tomary to seek radio recruits from the opera
ranks. This award to Martini’s efforts came
as a result of less than five months broad-
casting over the CBS. Although it was radio
which brought Martini to the attention of
large American audiences, he has previously
appeared with the Philadelphia Grand Opera
and two small Italian opera companies. CBS
officials point out that Martini’s voice covers
more than two and a half octaves, extend-
ing up to F above High C. Martini is only
twenty-eight years old

www-americanradiohistorv-com
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Don Wallace Set

(Continued from page 78)

RFC—Hammarlund Isolantite r.f. choke*
SW1, SW2—Powertone sp.s.t. switches
T—Powertone audio transformer

3 Hammarlund Isolantite 4-prong sockets*
1 panel*

1 base*

1 vernier dial

1 triple binding-post strip

1 double binding-post strip

1 battery cable (special) with fuse

5 knobs

O

ther Bruno coils: 24, 3A, 44, if desired

*NoTe: These items are included in the Pow-
ertone “Wallace” Foundation Kit.

With the Experimenters
(Continued from page 109)

nailed to the asbestos with the wire bristles
upward.

This support is very handy on the work
bench; for it is large enough to make it
easy to find when laying the soldering iron
down without removing attention from the
work being done. The ordinary soldering
iron holdér is always getting tipped over or

WOODEN HANDLE
WIRE BRUSH
FASTENED TO
ASBESTOS
COVERED
BOARD

turned around when it is most needed. The
broad asbestos surface of this support is
hard to miss; and there is no danger of the
hot iron burning through the layer of as-
bestos. The bristles of the wire brush are
excellent for cleaning off the tip of the
soldering iron. A wipe of the iron on the
brush each time it is used will remove the
corrosion and keep the point clean and
shiny.

CuaarRLES FELSTEAD,
Los Angeles, Cal.

Simple Test Clips

After hunting all over town and not being
able to find any but the usual iron or steel
test clips, I decided to make my own., I

f i MACHINE
% .-~ SCREW - \V

stripped two  fahnestock clips from a dis-
carded “B” battery, pressed the “faces” or
spring sides together, as shown at “B” and
held them in position by means of the ma-
chine screw.
Harry D. HootEN,
Beech Hill, West Virginia.
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Radio and Acoustics
(Continued from page 81)

important in industry in silencing apparatus
so that it no longer produces noise. These
measuring devices are becoming increasingly
important where a machine contains many
complicated parts, each producing its own
particular frequency of sound. In this case
the measurement of the various components
gives a clue to the part or parts producing
the individual sounds which go to make up

Decibels

Relative @ Noises

Sound energy A 5
100,000, 1O ‘-Alrplane engme
©00,000T[]

10,000, ~ Riveter
eReyde Boiler factory
L Max.NY.street

1000, ~ 90

000,000 RoaringLion
Police whistle
100, ~ | "t Noisy NIY. dtreet
CEEEEE Horse ewagon

o U MototTruck
000,000 70+«Street Car

| |l Automobile
Piano practice
I000,000 Vacuum ~

cleaner .
Noisy office

nger Line!

100,000 50¢ Quiet street

| Averagde office
+ Noisy residence
Onetypewriter
Quiect office

- Average residence

10,000

1000 30
~ Country residence
Rustling paper
r Purring of cat
| Underground
vault,NY.City

100

o

10 1
FAttainable only

inspecial sound~
proof room with-
out living creatures

lo]
o
L

)

FIGURE 1

the whole noise. Acoustical engineers are
finding, therefore, increasing use for such
apparatus, as it opens out to them new op-
portunities for applying their knowledge in
new fields of endeavor. For the bhenefit of
of apparatus, the names of the leading
makers of equipment of this type will be
our readers who are interested in these types
supplied on request.

YE. E. Free; Radio Lends a Hand in Finger-
printing Noise. Rapro News, page 271, Octo-
ber, 1931.

DJC on 4985 Meters

Mr. Howard Adams, Jr., of Baltimore,
Maryland, reports the German station DJC
broadcasting from 7 to 9 p.m. ES.T. He
says their signal is very good and usually
stronger than the British station GSA,
found immediately below it on the dial.

Multi-purpose Meter
(Continued from page 89)

such as switches, jacks, multiplier and shunt
resistors complete the outfit. A simple cir-
cuit provides the serviceman with a complete
analyzer that need never be obsolete. Even
the finest factory-built single-meter set ana-
lyzers may be duplicated at less than one-
third the cost by the ingenious serviceman,
by applying the principles outlined above.

The next article will explain the actual
construction of an ultra-modern set analyzer
equipped with a single meter made suitable
for a.c.-d.c. measurements through the use
of a Taurex rectifier and calibrated for many
different readings and ranges by means of a
Masterdial.

The DX Corner

(Continued from page 100)

12RO, HBI, DJA, DJC, RV59, VESGW
VEIDR, WiXAZ, WsXK, W3XAL,
W3XAU, W9XAA, WOXF, W2XE. He uses
a Midwest four-tube converter ahead of a
Gulbransen eight-tube receiver.

A New Mexican Station?

“There is a Mexican station broadcasting
in the evenings betwcen W1XAZ and
W2XAF. 1 picked them up last night at
7:00 pm., ES.T,, and they were still going
strong -at 12:20 midnight. I did not hear
any English announcements until midnight
and then could not catch the call letters. I
beliecve I got the address correctly as fol-
lows: Box 1296, Mexico City. Reception
was on the loudspeaker, using a five-tube
Pilot Super-Wasp battery-operated set with
two-volt tubes.”—A. G. Taggart, Interna-
tional Short-Wave Club, Reedy Creek,
Manitoba, Canada. (Editor’s Note: If any-
one verifies this reception, we would be glad
to hear about it. )

A Report from California

I have had to date practically all of the
American stations on the loudspeaker as well
as VE9CS, VE9GW and VE9JR in Canada.
I also- get EAQ and VK2ME steadily. I
have only been tuning on the high frequen-
cies for a few months and use a home-built,
five-tube, - tuned-radio-frequency receiver.—
Robert Schulz, Wilmar, California.

A Few Tips from lowa

“GSB best received foreign station. EAQ
next, 12RO very good, VK3ME is best here
between 5 to 5:30 a.m. C.S.T. VK2ME is
good, but not as good as VK3IME. League
of Nations talks on HBL on 31.27 meters
is best. XDA and XAM have another part-
ner to help fill up the dials on 31.25 meters.
I think the call is XEPC.” Editor’s Note:
This may be the same station as spoken
about in Mr. Taggart’s letter.) “3XAU,
LSX are also heard. The German stations
are being received on all wavelengths and
come in with a wallop. PRADO has devel-
oped an oral habit of verifying reception
over the air.”—C. R. Anderson, Mason City,
Towa.

From Holland to Florida

“In looking over the DX Corner, I notice
that no one has yet logged PHI. Since April
9th he has been coming in here with good
speaker volume from 8 to 10 am. EST,
Mondays, Thursdays, Fridays and Satur-
days, on 16.88 meters. His programs are for
Dutch, East and West Indians and an-
nouncements are in Dutch, English, French
and Spanish. Between numbers he an-

nounces, “Hallo—hallo—hallo—PHI, Hol-

Miniature Featherweight

A new phone for Hearing Aids
Write for information

TRIMMWM RADIO MFG. CO.
‘‘Earphone Specialists™

1528 Armitage Ave. Chicago, 1M,

WHAT YOU NEED TO

SUCCEED
IN RADIO

4T :
Caurtesy of the Nationat

oadcasting Company

Rabio is a highly specialized business. As
it develops it is becoming more exacting in
its demands. But radio is the modern field
of opportunity for those who keep step
with its progress!

There is a great need for trained men in
the radio industry. There is no place for
untrained men. Experience must be accom-
panied by technical knowledge.

A pioneer in home study, the Interna-
tional Correspondence Schools have kept
pace with the times and offer courses which
give practical instruction in fundamentals
and latest developments alike. The courses
were prepared and are constantly revised
by the Who’s Who of Radio!

Up to date in every respect, the Com-
plete Radio Course covers the whole field
of radio. The I. C. S. Radio Servicing
Course was prepared specially for men
who wish to become service experts, and
win over competition. The I.C.S. Radio
Operating Course is vital to mastery of
operating and transmitting.

We will be pleased to send you details
of any or all of these subjects. Just mark
and mail the coupon—the information will
be forwarded at once. Do it today—now!

NTERNATIONAL CORRESPONDENCE SGI;COOLS

Box 8282-M, Scranton, Pa.

Without cost or obligation, please tell me all about
the NEW RADIO COURSE

Name Age.

Street Address.

Ciy_
If you reside in Canada, send this coupon to the In-
ternational Gorrespondence Schools Canadian, Ld.,

Montreal, Canada :

State
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'WESTON METERED
UNIVERSAL TESTER

Assemble your
own Tester
Easy to Build
Takes one hour

Has Weston Meter— §
1,000 ohms per volt.
AC or DC Volt Range,
5-10-50-100 - 250 -
500-1000. Milliampere
Range: AC-1; DC, 1-
10-25-100. Ohm Scale,
1000 - 10,000 - 100,000.
(Resistance of 1 ohm
can be read). Charts
for impedance and
capacity measure-
ments. Complete sel
of parts all reedy to
assemble and wire, in-
clude enamel finished
aluminum case, en-
graved panel, binding posts,
‘brackets, resistors and shunts.

switehes,
wiring
diagram with complete instructions for quick assembly

tip jacks,
Simple

. included with each kit. An cxtraordinary value.
$50.00 List. DEALER'S PRICLE, $24.95 Complete.
WRITE FOR FULL DETAILS
This TEST.

KR is the first unit of a complete
i convenient case. Com.

LYSER snd OSCILLATOR

2.. R AMAR AT
ilable. Assemble as required.

Saye time and muke money with this tester.
Satisfaction guaranteed. Write

UNIVERSAL METER WORKS
414 North Leavitt St., Chicago, lIl.

Radio Operating Radio Servicing

Prepare for the new Government Radio
Operating license examinations; Radio Oberator,
Marine and Broadcasting. = Also Radio Amateur
Telegraph and Telephone. Residence courses. Write
for booklet. .
“Opportunities in Radio”
| . West Side YMCA Trade & Technical Schools
l 17 West 63rd Street New York City

Information Wanted
RADIO NEWS is considering the publication of a
“Radio Scrap Book’. A )

Would you personally be interested in such a refer-
ence hook, containing a list of short and long wave
stations of the wor!d with space for pasting special
articles, QSL cards, etc.?
Send us a postcard telling the type of hook you
want us to publish and what reference data you
would like us to include. Mait it to:
Q. Radio News
222 W. 39th St.. New York. N. V.
7 S e

Read Classified Advertising—It Pays

Advertisements in this section twenty-three
cents a word for each insertion. Name
and address must be included at the above
rate. Cash should accompany all classified
advertisements unless placed by an ac-
credited advertising agency. No advertise-
ments for less than 10 words accept.ed.
Objectionable or misleading advertise-
ments not accepted. Advertisements for
these columns should reach us.not.later
than 1lst of 2nd month preceding issue.
TECK PUBLICATIONS, INC.

222 West 39th St New York, N. Y.

p— e T T —

Correspondence Courses

USED Correspondence Courses and Educational Books
soid or rented. Inexpensive. Money-back agreement.
Catalog listing 3000 bargains—FREE. (Courses bought).
Lee Mountain, Pisgah, Alabama.

Patent Attorneys

P e ——

PATENTS: Send for Free Book, ‘‘How to Obtain a
Patent,”” and ‘‘Record of Invention blank. Consult us
about how to protect your ideas.  Deferred Pay_mems.
Vietor J. Iivans & Co., 649H Victor Bldg., Washington,
D. C.

PATENTS—Advice and booklet free. Highest refer-
ences. Best results. Promptness assured. Watson E. Cole-
man, Patent Lawyer, 724 9th Strect, Washington, D. C.

PATENTS. Instructions ‘How to Establish Your
Rights”” and form, “¥Evidence of Conception’’—sent
Tee! Lancaster, Allwine & Rommel, 414 Bowen Build-
ing, Washington, D. C.

Song, Poem Writers

SONG WRITERS WANTED Now.
diana Song Bureauu, Salem, Indiana.

50-50 Plan. In-

land. The station plays mostly American
jazz. He signs off with the Dutch national
anthem—E. M. Law, Miami, Florida.

Best Bets in Pennsylvania

The following stations are reported by
Mr. C .T. Sheaks, Turtle Creek, Pennsylva-
nia: EAQ, GSA, GSB, WIXF, W9XAA,
VEIDR, W8XK, WIXAZ, W2XAF, W2XE,
GSC, HJ1ABB, HJIABE, HJ4ABA, FYA,
12RO, DJD, VE9JR, GSE. Mr. Sheaks for-
got to mention what receiver he uses.

Readers Who Helped Log Sta-

tions for This Month’s Report

We are indebted to the following readers
of Rapto News who sent in logs of reception
this month: F. W. Graetz, Jr., West Lynn,
Mass.; Arthur Hamilton, Somerville, Mass.;
E. W. Turner, Culpepper, Va.; J. E. Brooks,
Montgomery, Ala.; A. M. Troup, Lebanon,
N. H.; James F. Dechert, Oxford, Md.; J. E.
Dustin, Bradville, Mass.; C. H.. Skatzes,
Delaware, O.; W. E. Gibbs, Camden, N. J_;
Dr. Roger M. Burgoyne, Winchester, Mass.;
C. H. Long, Winston, Mo.; C. Sargent,
Dansville, N. Y.; D. Wood, Nixon, Ont.,
Can.; R. Peach, Canso, N. S, Can.; C. C.
Rumsey, Sarasota, Fla:; Ray E. Everly,
Newton, Ill.; M. P. Slade, Mount Kisco,
N. Y.; C. M. Degree, Schenectady, N. Y.;
M. Hill, San Francisco, Cal.; A. Smith, Dy-
ersburg, Tenn; R. Grau, Arecibo, Puerto
Rico; H. D. Smith, Warsaw, N. C.; S. M.
Heape, Brisbane, Queensland, Australia; R.
B. Edwards, Greenwich, Conn.; T. T. Tillot-
son, Rotan, Texas; D. Lehman, Bronx, N.
Y.; H. S. Bradley, Hamilton, N. Y.; C. H.
Canning, Los Angeles, Cal.; H. M. Gordon,
Erie, Pa.; J. E. Woolley, Evansville, Ind.;
George Liley, West Chester, Pa.; G. H.
King, Pokwan, Ningpo, Shanghai, China;
C. Brand, Brooklyn, N. Y.; Glenn Deater,
McKees Rocks, Pa.; J. A. Leininger, Read-
ing, Pa.; Leroy Fry, Venice, Cal.; C. W.
Havlena, Washington, D. C.; H. E. Carse,
Los Angeles, Cal.; H. A. Poole,; K. A. Ben-
nett, Honolulu, T. H.; D. W. Swan, James-
town, N. Y.; J. R. Pies, Terre Haute, Ind.;
W. Prosser, Cleveland, O.; W. W. Winand,
Mechanicsburg, Pa.; A. Brehm, Cincinnati,
O.; H. Brown, Bulyea, Sask., Can.; M. Ros-
enberger, Elizabeth,” N. J. The editors ac-
knowledge, with thanks, the assistance of
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public-spirited readers who have thus co-
operated to make these columns successful
and helpful.

Heard Regularly in Portland,

Oregon
WSXK, W3XAL, W2XAD, W3XAU,
WI1XAZ, W2XAF, W9XF, VE9JR, W2XE,
VESCS, YVIBC, EAQ, I2RO, FYA; these
stations are heard by Mr. Philip E. Veek on
a receiver of his own design.

Regular Reception in Columbz;a,

. C.

Mr. F. F. Pernell, using a Scott standard
all-wave receiver two years old, logs the fol-
lowing:

On the 25-meter band, daily, I receive
Pontoise from 11 a. m. until around 2:30
p. m. I2RO from about 6 to 7 p. m.

DJD has been coming through with ex-
ceptional volume.

HBP, the League of Nations station at
Geneva, comes in very distinctly on Sunday
afternoons from 5 to 5:45 p. m.

GSA is received daily with good volume
and on several occasions Big Ben has been
heard to strike, as far away as my neighbor’s
house across the street, YVIBC comes in
excellently,

TI4ANRH has -been coming in with ex-
ceptional- volume. :

VK2ME and VK3ME are very much bet-
ter within the last few weeks.

A Report from Shelburne, N. §.

My short-wave set is only the small but
famous “Junk Box” built from Rap1io' NEws.
Later on I expect to get a Midwest or a
McMurdo-Silver all waver. The following
are some: short-wave schedules that are reg-
ular and easy to get here: ' RV59,"VE9GW,
DJC; DJD, CTI1AA, FYA and all the
Amgricans. Philip H. Reobinson, Shelburne,
N. S.

Best Reception at Lima, Ohio
Mr. R. W. Evans reports the following
list as coming in the best and steadiest:
VK3ME, DJD, 12RO, RXC, EAQ, YVIBC,
GSA, GSB, FYA, YVQ, HJB, VRT-ZFB,
KKP, VK2ME, YV2AN, ICEJ (S. S. Rex)
and VE9GW.
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The Service Bench

(Continued from page 107)

be observed in Figure 1 are attractively
arranged.

The service shop shown in Figure 2 is a
remarkable combination of display adver-
tising and electrical efficiency. As will be
observed, the proprietors of the Kronson
Service Company, Buffalo, N. Y., have de-

FIGURL 1

signed their service department in the form
of a store within a store and have succeeded
in demonstrating most effectively that a ser-
vice department can be made a feature at-
traction of any establishment.

FIGURE 2

ALL IN THE DAY’S
WORK

We had un idea that the -27 type of tube
was rapidly becoming passé as a detector.
However, the perennial suggestions on cur-
ing warming-up howl in this tube show it is
still with us. C. A. Goditus, of the Para-
mount Radio Service, Wilkes-Barre, Pa.,
writes:

“This howl, which is an open-circuit howl,
exists only while the type —27 detector is
warming up, at which time there is no plate
current flowing in the first audio primary.
To eliminate this howl definitely, shunt the
tube from plate to cathode with a resistance
of about 40,000 ohms. This will provide a
bleeder current of about 1 milliampere
through the transformer primary during the
warming-up period.”

“Superhet” I.F. Adjustment

Mr. R. K. Wheeler, Indianapolis, Ind., points
out a little suspected truth that the conven-
tional use of a 175 ke. oscillator in lining up
an intermediate-frequency amplifier often re-
sults in a super being operated at consider-
ably below peak cfficiency, in respect to both
sensitivity and selectivity. This is due to
the occasionally faulty premise that the os-
cillator and signal circuits are tracking with
a frequency difference of exactly 175 ke.
Checks made by Mr. Wheeler on a number
of supers operating unsatisfactorily with the
if. circuits carefully peaked at 175 kec.
showed, in cvery instance, that the frequency
difference had crept above or below this
value, due probably to minute variations in
coil forms and condenser plate spacing over
a period of time. The natural tendency in

tuning such a rcceiver is to compromise be-
tween rf. and if. resonance—ie., detuning
the r.f. circuit slightly to bring the difference
between the oscillator frequency and the sig-
nal frequency somewhat closer to 175 ke.
The natural result is loss in sensitivity and
relatively broad tuning.

The logical cure, as Mr. Wheeler points
out, is to tune the i.f. to the frequency dif-
ference, rather than try to compensate the
rather complicated tracking circuits to con-
form with the altogether arbitrary 175 kc.
intermediates. ‘This is most easily accom-
plished by tuning in a station, or local r.f.
oscillator, and adjusting the if. circuits as
the tuning dial is wiggled back and forth.
Adjust, of course, for greatest output.

Kit Kink

Frank W. Bentley, our official service
cameraman of Missouri Valley, Iowa, ob-
serves:

“A small roll of battery or connection wire
is an aggravating thing around the bench or
in the kit. One or both ends are usually
twisted around the roll to keep it from un-
winding, and a portion of the roll is always
spreading and catching on everything. When
you want a piece of it, you have to unwind
several inches, get the sharp kinks out or cut
it off to get smooth wire to work with. Cut
a band from an old tire inner tube (or use
a large rubber band) and place it around
the roll as shown in Figure 3. Make the
draw loop to cover and hold the wire ends
and snap the remainder of the band around
the lower half of the roll. The ends are
always straight and ready to get at, while
the roll is neat, solid and compact. The
band is easy to put on and remove.”

FIGURE 3

Condenser Speaker Repair

“A common fault of the Kylectron con-
denser speaker is an annoying spitting or
arcing over which occurs more or less peri-
odically at low volume, and at high volumes
on overload peaks. This is caused by a lack
of leakage path. I find a simple remedy is
to shunt the speaker terminals with a 3 to
5-megohm carbon 1-watt resistor. There is
no change in volume or quality.

“If there are holes in the diaphragm of
any section, it is not necessary to disconnect
that section, due to the shorting of the me-
tallic covering to the back electrode. Scrape
a clean circular path, with a knife, around
the hole. Scrape all the metallic covering
off, to the rubber, and wipe clean. This pre-
vents a short-circuit even if the edges of
the hole touch the back electrode.”—C. R.
Cantonwine, Rockford Radic Laboratory,
Rockford, Il

Hum in a Crosley
“I have had several Crosleys brought to
my attention with the complaint of hum—
usually of gradual appearance, building up
to an annoying degree in the course of
months. By a process of elimination, the
trouble was located in the mershon condenser
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TAKES NO MORE

E blush to admit it . . but some sup-
pressors cut down the m.p. gallons
somethin' awful.

[f your auto radio "eats gas”
change to CENTRALAB MOTOR
RADIO SUPPRESSORS and note
the difference in gas consumption.
The unique one piece construction,

“‘Baptised with Fire' in the making
4 s ul— 1t

g per
regardless of operating tempera-
ture or humidity. All good job-
bers stock 'em .. . at 40c each list.

I,
T
&

z

v .

g¢l onourlist ~1t
Will Pay You+Send Coupon

RADOLEK CO., 208 Canal Station, Chicago

Gentlemen: Please send me the Drofit Guide.
I am a Dealer {J Serviceman [J

I operate from Shop or Store O; from Home O3
I own the following Test Equipment ....
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HETRG AC-BC
COMPACT RADIOS

Featuring the latest in circuit design,
tubes and cabinet work

Super-HETRO-Dyne “ELF” Model No. 71

5-tube AC.-DC superheterodyne—Automatic vol-
ume control—Full floating Dynamic Speaker—
Tiluminated Dlal—Antenna equipped—Latest type
tubes: 1-25Z5, 1-43, 1-75, Receives Police
Calls, 175- 550 meters. VValnut Cabinet with Mar-
quetry Inlay. Dimensions 1034 x 7 x 514. Weight
814 lbs.

Other AC-DC compact models, including
“Europe special” tuning from 200 to 2000 meters.

Write for our dealers’ catalog describing our
complete radio line. More than 30 different mod-
els. Complete receivers or chassis only, 4 to 12
tubes with single and dual speakers, for all wave-
lengths and types of current.

“HETRO radios are made specially for export”’
and must perform and last under the most trying

conditions. None Better.
HETRO ELECTRIICAL INDUSTRIES,
nc.

506 W. North Ave., Chicago, l1l., U. S. A.
Cable address “HETRO”’

16
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MASTERDIAL - INSTALLED ON YOUR O-1 D.C. MILLIAMMETER ENABLES
YOU TO READ SIXTEEN A.C. AND D.C. VOLTAGE , RESISTANCE AND
CAPACITY RANGES INSTANTLY AND ACCURATELY.

CALIBRATED FOR USE WITH STANDARD 4 MA. METER.WITH OR
WITHOUT TAU-REX RECTIFIER, WHICH MAKES AN A.C.VOLTMETER OUT
OF ANY MILLIAMMETER. ALSO CALIBRATED FOR UNIVERSAL METER

W

i SCALL INDICATES
‘) ATIUAC SIZEOF e
{ [nr_cnn[n o
W e Al 7 O
BEST BY TEST

Also See Finest Worked Plugs Made

BaNKs INTER-AIR pProb.

WOODSIDE, N. Y.
Sole Distrvibutor Leo Taussig Prod.

XmMICPp-

¢23 Lessons In' Rad#o”=——a book on radio
essentials including: Elementary Radio
Theory; The Detector Tube; Construction
of an A-F Amplifier, a S-W Converter, and
a Low-Power Transmitter; Principles of

Transmitting and Receiving; Standard
Radio Symbols; Breaking Into The Ama-
teur Game; and other important articles
~——cgiven free with 5 issues of RADIO NEWS

at §1. (Canada & Foreign $1.50)
RADIO NEWS
222 W. 39th St. New York. N. Y.

“Replacement of this unit is costly, and the
expense can almost always be avoided by
drilling a small hole in the hard rubber top
and filling with distilled water to within 14
inch of the top. In drilling the hole, caution
should be observed not to damage the elec-
trodes within. The condenser should be
fully discharged when refilling, and the hole
plugged with sealing wax.” W. J. Golson,
Dothan, Alabama.

How to Sell P. 4. Installations

D. H. Wright, president of Wright-De-
Coster, makes the following observations on
the technique of merchandising P. A. equip-
ment.

“Demonstrations are usually necessary be-
fore any large public-address sale can be
closed. This is especially true of out-of-door
installations. Yet I cannot advise too
strongly against putting in a complete in-
stallation on approval, gratis. If such a
demonstration is to be made, a rental
charge should be agreed on before the
equipment is installed.

“It is always best to give the demonstra-
tion in the location where the installation is
to be made. If the installation is going to
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be made in a stadium, install one horn of
the type that is going to be used. After
connecting the speaker to the microphone
and turntable, see that the horn is covering
the most difficult spot, and then, when you
are convinced that the results are going to
be good, make your demonstration.

“Explain that the complete installation
will cover the whole stadium -as well as
the particular spot chosen is being covered
where you and the customer are standing.

“Tt is an excellent plan to talk about the
merits of your equipment during the playing
of a good record—but don’t talk too much.
The music lends a background and tends to
prove what you are saying.

“There are two good reasons why a par-
tial sound installation is better for a dem-
onstration than a complete one. First, you
give only an idea of what the complete job
is going to sound like. This has the effect
of making one anxious to hear the complete
installation. ‘A taste whets the appetite
more than a full meal’ Second, it stops
the competitors, who are inclined to be de-
rogatory in their criticism, from doing their
best to poison the purchaser against your
installation.”

The Technical Information Service has
been carried on for many years by the
technical staff of Rabpro News. Its pri-
mary purpose is to give helpful informa-
tion to those readers who run across tech-
nical problems in their work or hobby
which they are not able to solve without
assistance. The service has grown to
such large proportions that it is now ad-
visable to outline and regulate activities
so that information desired may come to
our readers accurately, adequately and
promptly.

Long, rambling letters containing re-
quests that are vague or on a subject that
is unanswerable take up so large a por-
tion of the staff’s working time that legit-
imate questions may pile up in such quan-
tities as to cause a delay that seriously
hinders the promptness of reply. To elim-
inate this waste of time and the period
of waiting, that sometimes occurs to our
readers as a consequence, the following
list of simple rules must be observed in
making requests for information. Read-
ers will help themselves by abiding by
these rules.

Preparation of Requests

1. Limit each request for information
to a single subject.

2. In a request for information, in-
clude any data that will aid us in as-
sisting in answering. If the request
relates to apparatus described in
Rapro News, state the issue, page
number, title of article and the
name of the device or apparatus.

3. Write only on one side of your
paper.

4. Pin the coupon to your request.

The service is directed specifically at
the problems of the radio serviceman,
engineer, mechanic, experimenter, set
builder, student and amateur, but is open
to all classes of readers as well.

All questions from subscribers to Rabpio
News will be answered free of charge,
provided they comply with the regu-
lations here set forth. All questions will
‘be answered by mail and not through
the editorial columns of the maga-
zine, or by telephone. When possible,
requests for information will be answered
by referring to articles in past issues of

Radio News Technical Information Service

the magazine that contain the desired in-
formation. For this reason it is ad-
visable to keep Rapio NeEws as a radio
reference.

Complete information about sets de-
scribed in other publications cannot be
given, although readers will be referred to
other sources of information whenever
possible. The staff cannot undertake to
design special circuits, receivers, equip-
ment or installations. The staff cannot
service receivers or test any radio appa-
ratus. Wiring diagrams of commercial
receivers cannot be supplied, but where
we have published them in Rapio News,
a reference will be given to past issues.
Comparisons between various kinds of
receivers or manufactured apparatus can-
not be made.

Only those requests will be given con-
sideration that are accompanied by the
current month’s coupon below, accurately
filled out.

Avucusr, 1933

Technical Information Coupon
Rapio News Laboratory

222 W. 39th Street

New York, N. Y.

Gentlemen:

Kindly supply me with complete
information on the attached ques-
tion:

O1 am a regular subscriber to
Rapio NeEws, and I understand
this information will be sent me
free of charge.

O 1 am not yvet a subscriber to
Rapio NEws.

{71 wish to become a subscriber
to Rapio News, and enclose $2.50
to receive the magazine regu-
larly for one year, and to re-

ceive this valuable technical

information service free of

charge.
Name....oooreouirmsenimiu e a ..
/NG G0 0 ol d 1o 0 (B P h i 81510 H¥lo 00 0 8 o
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FTER the murder of Count Gironda, widely
A known as the inventor of the perfected
selenium screen televisor, criminals and govern-
ments alike sought his plans for the M-ray machine
—an apparatus that generated the most deadly
force ever devised by mankind. For, the M-ray
could transmute baser metals into gold—it could
destroy electricity and smash atoms. A nation or
individual could dominate the world with the use
of this machine.

Craig Kennedy, super-scientific detective, is
authorized by the U. S. to locate and destroy the
plans at any cost. He finally discovers their hid-
ing place—but, before he can get them, pande-
monium breaks loose.

The world is flooded with an overwhelming
supply of cheap gold . . . all electricity in New
York City is short-circuited . . . there are no
lichts . . . no transportation except by steam or
horse-power . . . no methods of communication.

raig Kénnedy Battles T

In a New Exciting Novel By Arthur B. Reeve

Someone has constructed and is operating an
M-ray machine! The “Electric War” is in progress.

With scientific precision, Craig Kennedy locates
the machine—attempts to destroy it—and is
caught! As shown in the picture above, he and
his friends are about to be destroyed, when . . .

Read “The Electric War,” by that master of
detective fiction, Arthur B. Reeve. Follow the
thrilling adventures of Craig Kennedy, in this
new novel—complete in the August-September
issue of Complete Detective Novel Magazine.

Join the thousands of enthusiastic readers of
up-to-the-minute detective fiction in the Complete
Detective Novel Magazine. Each month a new
full-length novel is published—not at the later
price of $2-—but at the amazingly low price of 25c.
Send $1 to Teck Publications, Inc., 8-DIN, 222 West
39th Street, New York City, and receive the next
five issues of Complete Detective Novel Magazine.

In The Augusi-September
Complete Detective Novel Magazine

25¢ At All

Newsstands

he M-Bay
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Jobs in DBroadeasting Stations  are
rascinating, interesting and pay well.

-
T

Set servicing has paild many N. R. I

men $200 to $1.000 a year for their

spare time. Iull-time men make as
much as $40, $50, $65 a week.

Televigion. the coming field of great
opportunities, is covered in Iy course.

Some Other Jobs
N.R.1. Trains Men For

I'll trainYou Quickly for
Radio's GOOD spare time

and full timeJobs « « -

Why slave your life away in a no-
future job? Why skimp, why scrape
trying to pay your bills? I'll train
you quickly for the live-wire field--
the field with a future—RADIO. $50,
$60, $75 a week—that’s what many
Radio Experts make. $5, $10, $15 a
week extra money—that’s what many
of my students make in their spare time shortly after en-
rolling. My free book tells you about Radio’s spare-time
and full-time opportunities—about my tested training—about
my students and graduates—what they are doing and mak-
ing. Get this book. Be a Radio Expert. The Radio field is
big enough to absorb many more properly trained men.

I'1] train you for jobs like these
Spare-time and full-time Radio Servicing., Operating Broad-
cast, Aircraft Radio, Commercial Land. Ship and Television
stations, a Radio service business of vour own. I'll train
you for these and other good Jjobs in the manufacture. sale.
and service of Radio, Talking Movie, Sound and Television
apparatus. My FREE book tells you about the many money-
making opportunities in Radio.

Save—learn at home in your spare time
You don’t have to leave home and spend $500 to $1,000 to
study Radio. I'll train you quickly and inexpensively right
in your own home and in your spare time for a good Radio
job. You don’t need a high school or college education.
Many of my successful graduates didn’t even finish ‘grade
school. My amazingly practical 50-50 method of training—
half with lessons, half with Radio equipment—gives you
broad practical experience—makes learning at home eawy,
fascinating, practical and rapid.

Turn your spare time into money
My book shows how my special training, instiruction mate-
rial, plans, ideas and my seventeen years experience training
men for Radio careers help many students make 3$200 to
$1,000 a year quickly in their spare time. My course is fa-
mous as “the one that pays for itself.”

Your money back if not satisfied
I'm so sure you will be satisfied with my training that I
agree in writing to refund every penny of vour money if
you are not entirely satisfled with my lessons and instruc-
tion service when you finish.

Find out what Radio effers you
Act today. Mail the coupon. My 64-page book will be sent
free to any resident of the United States or Canada over 15
vears of age. It tells about Radio’s opportunities—explains
the eighteen star features of my course—shows letters of
what others are doing and making. There is no obligation.

Mail Coupon
for FREE

information
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Here's Proof

$50 to $75 a week
*“I'he National Radie
Institute put me in
a position to make
more money than I
ever made in good
times. I am in the
Radio serviee Dusi-
ness for myself,
where it is possible
for me to make from $i0 9
%75 a week. Service work has
increased because people, whe
jn normal times would buy 4
new Radio, now arve contented
10 have the old one ‘pepped
up’.” —BERNARD COSTA,
Box 83, Station *‘G,” Brook-
lyn, N. Y.

“Made $6,000 in 2 Years”

“Soon after the depres-
sion started, I found my-
self without a job, but I
was well protécted with
N. . 1. training.
swung right to full-time
Radio servicing and
have made over $6,000 in
a little over two_years.””
—W)M. SPARTIVENT,
Sparty Radio, Service, 93 Broadwa¥.
Newark, N. J.

“$500 a Yearin Spare Time™

“Although doing spare-
time Radio work only, I
have averaged about $500
a year extra in addition
to my regular income.
Full-time Radio Wwork
would net me many times -
that _amount.”” — EDW.
H. FAWCETT, Slough
Rd., Ladner, B. C.
Canada.

“Good Position, Good Pay”

“I am Chief Operator at
Radic Station WSMEK.

This is a good position
with good pay. I have
advanced_in Radio right

.1 recommend

. I to anyone

. wants to Dbe

sk successful in Ra—/
dio,”” — JOHN I

HAJDUK, JR..3 Broxey

Apts., Southern Hills,

Dayton, Ohio. /

a A - . &
- J. E. SMITH, President, Nationa! Radio Institute —~“§b.¢
sroadeast Lugineer. L Department 3HR, Washington, D.C. e 4
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- N N 2
Afreraft Radio Operator. o ~
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s s . SPECIAL FREE OFFER!
Qervice Man on Sound Picture Ap- @\, S )
’ paratus. o Act now and receive in addition to my big & @
9 Operator of Round Picture Apparatus. free bock, “"Rich Rewards in Radio,” this o RS
i . Service Manual on D.C., A.C. and Bat- & S .
! Rhip Operator. . o tery operated sets. Only my students & Lo Q}‘\u R .
Service Man on Dublic Address Sys- could have this book in the past. & . PO S .
toms. .\l‘qow readers of this magazine who mai) m&‘ﬁ' & & R
. S N . : _ the couben will receive it free. Over- DU Ne F
Tustallation Engineer on Public Ad coming bun, noises of all kinds, mq&,o IR
dress Systems, fad{mg signals, broad tuning. howls \‘b Q\'\;.'Q\G
ialos anacer for stail Rtores. and oscillations, poor distance re- PPN °
Rales Manager 1”% Lt f‘“l. . ception, distorted eor muffled Q‘-‘c < SF \’Q
service Manager for Refail Ntores. Is;fnals, poor Audio and Radio &?}Q' o>
e ciallatd . Qo] equency amplification and SR NE
Auto Radio lnstallation and Nervice T R arE S g -\&é T .s,?‘
Aan. tjion is contained in it. '°¢¢¢'¢§ Sy >
Telovision Broadeast Operator. Get a free copy by mailing S T AFS D
4 .. 5 the coupon at right. ACT e o0 l
Net Servicing Lxpert. NOW! -
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