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Science develops a Magic Brain
that makes All-Wave Radio actually think!
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RCA Victorengineers produce
uncanny governing unit in
all-wave chassis that is direct-
ing force for superior long-
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Iere you see the relation of the “Magic Brain” to the rest of a typical 12-tube
RCA Victor all-wave chassis. Indicated by the pointers are those parts of this unit
which, acting in unison, produce the finest all-wave
reception you've ever heard!

and short-wave performance

Deep in the eenter of RCA Victor’s new all-
wave radios is placed the “Mugic Brain™.

Itisa new and exclusive RCA Victor develop-
ment that permits far greater latitude in all-
wave performance. Human in its power of
selection and direction of dizcovering signals,
it ean be compared to the hmnan brain.

There are two principal engineering features
which give the “Magic Brain” its outstanding
performancecharacteristios, First,theradio fre-
queney stage ahead of the first detector. RCA
Vietor engineers have suceeeded in designing
this stage so that it funetions with equal efli-
cieney on all Lands. Itamplifies the signal you
tune, four times, without acting on noise, cross-
talk, image frequencies or other interfering
factors. Thus, the wanted signal is super-
churged, resulting in a four-to-one signakto-
noise ratio and a practical elinination of back-
ground noise and ervss-talk from the speaker
output. Reproduction is clear, with a higher-
fidelity tone, and freer fromn interferenee
than ever before.

The sccond great “Magic Brain™ advantage
is the RCA Victor multi-coil system. A separate
and distinet set of three coilsaet for each hand

50 no coil performs more than one function.
Furthermore, each coil is trimmed or adjusted
individually for maximum performance. In
effect, then, these RCA Vieter “Magic Brain”
all-wave sets are really three, four or five sets
in one, depending on the number of wave
bands covered.

RCA VICTOR

RCA VICTOR CO., INC., ONE UNIT OF RADIO CORPORATION OF AMERICA...THE WORLD'S LARGEST
KADIO ORCANIZATION. OTHER UNITS: NATIONAL BROADCASTING CO.. INC. ... R. C. A. COMMUNI.

CATIONS, INC. . .. RCA RADIOTRON CO., INC. ..

Yon get an enormously increased range in
these new receivers—as much as 110 ke to
36.000 k¢! Everything, practically, in the world
of radio is yours, including the new ultra short-
wave police signals. Also, in “Magic Brain™
chassis of 8 tubes or better, an exclusive “X”
band is provided—for hourly U. 8. Govern-
ment weatlier aviation reports,

An interesting pamphlet is offered yon, free.
It tells, in detail, the fascinating story of the
“Magic Brain™. Write today for it. Use the
copvenient conpon.

GETTHE INTERESTING ANSWERS
to these “"Magic Brain™ Questions!
What is the ©] Brain™?

Why yon get higher fidelity tone?
What are the 3 reasons for the RF stage?
How does the multi-coil system work? .
Why is it 50 necessary?

Why i= high " Signal-to-noise™ratio good?
What extra meehanical features has it?
How wide is the KC range?

TABLE MODEL 128. "Magic Brain" Superhet.

erodyne, dumestic, fureign, police, X
swateur wave bands . . . . . . s69 95

X" Band is in all sets of 8 tubes or more

A RADIO AND A PRICE FOR EVERYONE!

RCAVictar Instruments priced from 8 18. 73«0
$375. including Standard Receivers, Auto Radios,
Air-Cell Battery Radios and Radio.Photographs.
All RCAVictor Instruments equipped with RCA
Micro-Sensitive Radio Tubes. All prices subject
to change without notice. Any short-wave radio
performs heiterwithan RCAW orld-Wide Antenna.
__ Prices F.0.B. Camden. N. J.

—the answers 1o these and many
other questions are given for you in

a free pamphlet. You are in- r——=———===-—==-===-" =
vited 1o get your copy. Use | RCA Victor Co., Iuc, Camden, N. J. |
this conpon now. | Dept. C |
—~ I'm interested in getting more details |
I on the "Magie Brain”. Kindly send me |
| the pamphlet you mention. I
n

Il..._ ._.ll I il Nanie :
| Address :
| Gy State |

. RADICMARINE CORPORATION OF AMERICA | e e em e e e
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LEARN RADIO IN 10 WEEKS
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BY ACTUAL SHOP WORK ON REAL EQUIPMENT

PAY FOR YOUR TRAINING

~In Small Monthly Payments -

AFTER YOU GRADUATE

Come to Coyne now! No need to wait till you have
more cash or for “better times” to get your
training in the World’s most fascinating, highly-
paid profession. I'll train you, here at Coyne, in a
practical way so that you will be prepared to
take a real job and cash in quickly! ... AND
T'LL FINANCE YOUR TRAINING! Not until
two months after you have graduated will you have to
start to pay me back . . . then you can take a whole year
to do it in easy monthly amounts. Get the particulars of
this sensational plan NOW—just mail the coupon below.

REAL OPPORTUNITIES

FOR THE RADIO TRAINED MAN

With Coyne training you will be qualified to accept a job
as Designer, Inspector, or Tester — as Radio Salesman or
in Service and Installation—as Operator or Manager of a
Broadcasting Station—as Wireless Operator on a Ship
or Airplane —as a Talking Picture or Sound Expert —or
in any of hundreds of other fascinating, well-paid jobs.

TALKING PICTURES — TELEVISION

Yes, Coyne training is complete! It fits you to take an
important place in these new fields that offer great oppor-
tunities for trained men, and which are being developed
rapidly. Be ready for your chance in Television as well
as in Sound Amplification and Radio. At Coyne you are
trained on real Talking Pictures and Television equipment.

ELECTRIC REFRIGERATION — AIR-CONDITIONING

Included at NO EXTRA COST
So that you may have the kind of all-round training that
increases your earning capacity, and enables you to grasp
every opportunity. I am— for a limited time — including
my big, new course in Electric Refrigeration and Air
Conditioning. Here is a big chance for you to get prac-
tical training in a great new field at no additional cost.

NO ADVANCE EDUGATION OR
PREVIOUS EXPERIENCE NEEDED

I don’t teach you by book study! Your training at

H. C. LEWIS, President RADIO DIVISION Founded 1899

COYNE ELECTRICAL SCHOOL
500 S. Paulina St., Dept. 94-8H, Chicago, Il

1 | ] oy
e 2 B - 1IE:

X

Coyne comes through actual work, under the in-
dividual guidance of expert instructors, on a great
outlay of Radio, Broadcasting, Television, Talking
Picture and Wireless Code equipment. Because
we cut out useless theory, you can get a practical
training in only 10 weeks, if you can understand
simple English and are sincere in your effort.

SPARE TIME WORK WHILE LEARNING

Employment Service After Graduation

If you need part-time work while at school to help
pay expenses, I'll help you get it. And, when you
enroll at Coyne, you get a lifetime scholarship and
free employment service for life after graduation,

MAIL COUPON TODAY!

il Send You All the FACTS

Fill in the coupon below, and mail it to me today.
As soon as I receive it, I’ll send you My Big Free
Book, that tells all about Coyne and contains
hundreds of pictures of these great Shops, and
I'll tell you all about my ““Pay After Graduation
Plan”, and all the other features of my course.

H. C. LEWIS, President, Coyne Electrical School
Radio Div., 500 S. Paulina St., Dept.%4-8H, Chicago

Dear Mr. Lewis: Send me your big FREE Book; details of your FREE
Employment Service: and tell me all about your special offer of allow-
ing me to pay for training on easy monthly terms after graduation.

Please Say That You Saw It in Rap1o-CRAFT
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WE DO OUR PARY

FEATURING SHORT-WAVES
IN OUR NEXT ISSUE:

WE WILL devote a considerable number of pages, in the
forthcoming issue, to the latest and most interesting de-
velopments in short-wave radio.

IN THE POLICE FIELD—a new and sensational miniature
“personal’’ receiver, designed for the policeman on foot
or horseback, which employs 5 special tubes so efficient-
ly that astounding results and volume are obtained on a
3 foot length of wire for antenna.

FOR THE CONSTRUCTOR AND EXPERIMENTER: A
number of complete constructional articles on short- and
all-wave receiver designs which will meet with the ap-
proval of the most exacting fan. One design concerns
a single-tube all-electric all-wave set—a highly efficient
and economical headphone receiver. Another is a &
tube all-wave receiver capable of extreme long-distance
reception. It is designed for both broadcast listener and
"ham."

FOR THE SERVICE MAN: New data on all-wave antenna
design and installation. Also a thorough and complete
constructional article on an all-wave oscillator; this is a
real "how-to-build" story.

RADIO-CRAFT is published monthly, on the fifth of the month preced-
ing that of date; its subscription price is $2.50 per year. {In Canada
and foreign countries, $3.00 a year to cover additional postage.)
Entered at the post office at Mt. Morris, I, as second-class matter
under the act of March 3, 1879.

Text and illustrations of this magazine are copyright and must not be
reproduced without permission of the copyright owners. We are also
agents for WONDER STORIES and EVERYDAY SCIENCE AND
MECHANICS. Subscription to these magazines may be taken in
combination with RADIO-CRAFT at reduced Club rates. Write for
information.

Copyright 1934, Continental Publications, Inc.

CrE————
HUGO GERNSBACK, President l. S. MANHEIMER, Secretary

Published by Continental Publications, Inc. Publication office: 404
N. Wesiay Ave., Mount Morris, lllinois. Editorial and Advertising
Office: 99 Hudson Street, New York City. Chicago Advertising
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, Il
Western Advertising Office: Loyd B. Chappell, 51 So. Alexandria St.,
Los Angetes, Calif.

London Agent:
Hachette & Cie., 3 La Belle Sauvage, Ludgate Hill, E.C, 4
Paris Agent: Hachette & Cie., Australian Agent: McGills Agency
111 Rue Reamur 179 Elizabeth St., Melbourne
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e 1935 Moanval—

I ,000 PAGES

but only an 1 thick”

O other radio book in history is comparable to the 1935
OFFICIAL RADIO SERVICE MANUAL. In contents, in
style of printing, in grade of paper, in illustrations, there
has never been published such a comprehensive volume,

Th.' 1935 Manual cnntams over a thousand pages—yet it
ill be only 11, inches thick because it will he printed on a
specml Rible stock which |s an exceptinnally gowal stock, yet one
of the thinnest and most durable papers. This new Manual will
be vuted as the most authentic and elaborate service gnide ever
used in the radip industry. Service Mcen and dealers who use
this 1935 Manual will he astonished by finding in it such a
wealth of profilable service information which has never been
previously made available.

Contents Reveal Important Chapters
in the Contents of the 1935 Manual

9 X 12 ® Over 1.000 pages full of diagrams and essential information of manu-
i Teced datu of real use in servicing | dod. This new
1 ort i ble sin 1 exirems thin and Heaht vell.

Inches

e \' mnll 1t s the '01 Ing m il left off—unoe the
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Th. k Wherev er the rmation could be ob , ev-es whh thelr

1C| e o | the cir This is an entirely new and
v..lu1b|e addlhnn tn the Mnnual ® All the latezt recciver. are Included

wave set wave aef uto-radio midget and clzar-box sets.

ihd equipment, and eamm lul testing
it

servteing i he tive Index is even more complete
than be [..r. luding ¢r s under different names il tepe
SET SERVlGlHG wumbers with elr ' or previny ».. 1ne Valume V
ta: so 1 . data: voltage lor codes of
uthentle servlee informa found in wiring, ¢ . ele.: and lhe purpose of euch tube in the set is cle .rl.v 1n‘1|.c.||c\|. on
e 193 Aanual of 2 thousand Pagea the diagram. @® Tube dara on latest tubes and all previous txpes will be included
ey all ty t radio recelvers in use to faciiitate servicing. ® Free question and answer servite—as included in our last
The materlal w be extremely threo manuals.
vialuable Dealer and  Service . "
Man. On the diagrams of the receivers Three Big, Special Offers—See Coupon
ever D apbesr tage re: In the coupon below will he L und lte s:lmo (hrel' sneclal nﬂers as they nrlr eared In
tube 1ee . T our recent cireular. Mero s it a few dollars by
ltate freq ] ormer dula. taklng advantage of our I‘I{F PUIILILATH)\ OI'FFH ~BUT \U[ \IUST ORDER
1t de 0 NOW pefore the book ls publizhed—about November 15. €l the r in tho copon
ble and other *aluabile Lt most consenicnl 1o you and mail it Lo the publishers tuday. DON'T DELA\I

OVER 1,000 PAGES

Over 3,000 IItustrations. Flexible, loose-leaf covers
Size 9 x 12 inches - yet only |1/4 inches thick
GERNSBACK PUBLICATIONS, Inc.
99 Hudson Street New York, N. Y.

™ o o 0 e e s e e S e A R D S S R N S R R D e e O e e P

14 1 GERNSBACK PUBLICATIONS, mc. RC-1231 8
B 99 HUDSON ST.. NEW YORK. N, Y. 1
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; 935 quare below the offer 2 (3 stinetly understood by me that. shoulr
‘!’und ';'m,'l.r wa)“l‘nfu.!t(n 1935 by \mﬂul o ® : this Manual be oftered for sale wll.un a year by a reputable mail-order house :
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now being sold practically all the [ ] understing ! the new Manual s to b yout Octoher 15th. B
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All avallable service information on new TODAY'
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this  sectlon alone Service Men could L s
derive sufficient knowledge to venture in ! ADDRESS .
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““Takes the Resistance out of Radio”’

Editorial Offices: 99 Hudson St., New York, N.Y.

HUGO GERNSBACK, Editor

Yol. VIIl, No. 6, December, 1934

RADIO FRAUDS

An Editorial by HUGO GERNSBACK

HERE have appeared, in the past, many radio gadgets
that were out and out frauds. Usually, these small
appliances are sold as attachments for the radic set
which are supposed to accomplish all kinds of wonders.

Chief among such frauds are static eliminators, which
are usually made by some small get-rich-quick manufac-
turer who conceives and produces a neat little device with
two binding posts and containing some type of condenser,
adjustable or otherwise. It is palmed off through cheap
mail order ads or through street offers *‘to positively kill
all static.” Needless to say, such devices do not work and
do not eliminate static.

Other similar devices, which usually contain a cheap
variable condenser made of cardboard and tinfoil, are
hawked about supposedly for doing away with man-made
static. These devices are mostly demonstrated on the
street; a generator or other noise producing apparatus be-
ing operated in the automobile, and the radio, mounted
over the radiator of the car, gives off a fearful amount of
noise. Next, a glib tongue salesman will put his “static
eliminator’ in the aerial circuit and, lo and behold! there
is no more static. This demonstration usually impresses a
lot of people who buy one of these gadgets only to find
‘when they get home and hook up the ‘“‘eliminator’ that the
noise in their receivers is there just the same as before!
The explanation is that the street fakers, when demonstrat-
ing, by some mechanical arrangement automatically dis-
connect the noise producing generator from the radio set
and short-circuit it so that little man-made static finds its
way into the radio set. Many ingenious devices are used
to accomplish the purpose. Sometimes the aerial is at-
tached to an automatic reel which makes contact inside
the car where no one can see it. Another device is foot-
or hand-operated, and there are many similar variations.

Then we have another device which the hawker guaran-
tees will bring in DX as well as local stations by eliminat-
ing the aerial entirely, in addition to all noise and static.
While some of these devices are not ‘‘complete’” fakes, a
Jot of them are sold under misrepresentation, and usually
do not accomplish that which the glib manufacturer speci-
fies in his literature. Such devices usually contain a con-
denser of some sort and sell from $1 up; they operate on
the same principle as the light socket antenna. While they
may work to a certain extent, in some instances, they cer-
tainly are not as efficient as a regular antenna; for in-
stance on short waves they are a total loss.

While these devices may be termed harmless—because
the only thing they do is to hit the pocketbook of the vic-
tim—they are not really important—though still serious.

But I do wish to emphasize some of the most dastardly
frauds that are being perpetrated from time to time on
the public. 1 refer to the disguised *“‘radio’’ apparatus
which is supposed to cure every disease from cancer down
to a simple headache and colds! 1 have, from time to time,
exposed some of these devices, and intend to continue to
do so in the future. I have before me a circular, the title

and subject of which is “Radionics—Hope for the Sick.”
On the cover, the pamphlet states, **No Drugs, No Medi-
cine—Wrong Vibrations Make You Sick; Right Vibrations
Make You Well.” The illustration shows “something” that
looks like a large radio cabinet with many dials. The vic-
tim who falls for this sort of insanity is examined by means
of applicators to which are attached flexible wires, which,
in turn, are connected with the fake radio apparatus. Vari-
ous meters are supposed to give an indication of the various
diseases that a man is afflicted with.

When the layman sees an indicating meter, and notices
that by applying two electrodes to certain parts of his
body a certain reading is obtained and a different reading
from other parts of the body, he is impressed because he
will draw the inference that the machine or apparatus indi-
cates on the meter what is wrong with him and gives a
correct diagnosis. Needless to say, every radio man knows
that there is such a thing as “ohmic resistance’ of the hu-
man body. He knows that if you take a voltmeter and a
battery and connect the body in series, different parts of
the body will give different readings simply because of
body resistance to the current flow. If you place two
wires close together on the skin you will get one reading.
If you place them further apart you will yet get another
reading.

If the skin is dry, you get one set of readings. If the
skin is damp, moist, or wet, you will get a half-dozen oth-
ers. The layman does not know this, and is much awed
by the technical jargon and gibberish that the fake medi-
cal practitioner tells him, and he will implicitly believe in
the diagnosis which the quack so makes. If the quack is
shrewd and gives the patient an examination, he may some-
times guess at what is wrong, and might thus give a diag-
nosis without ever having recourse to the “radio” machine.
But by giving the victim a treatment by an expensive and
mysterious looking apparatus, he can naturally extract a
few more dollars from him than an ethical doctor will
charge. In other words, the quack masquerades under the
guise of a specialist because of this “special” equipment.
It is needless to say that these radionic examinations are
out and out fakes. You might just as well hook an ordi-
nary radio set, an electrical bell, or your vacuum cleaner
to your body and you would get exactly the same results.

Also, it is needless to add that the person who places
himself in the hands of such quacks very frequently gets
such wrong information that it may cost him his life be-
cause of a wrong diagnosis. In addition, the victim is
fleeced of a goodly sum of money, for which he gets noth-
ing in return excepting a misleading diagnosis that means
absolutely nothing.

I would be pleased to receive any circulars or printed
matter on fake devices of this kind which disguise radio,
or near-radio apparatus. RADIO-CRAFT will turn them over
to the responsible authorities in order to stop this vicious
and pernicious habit of fleecing the public by such fraudu-
lent methods.
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THE RADIO MONTH
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5 f - d
One of two floors of the gigantic radio show in
New York.

"POST-MORTEMS"
ON THE
RADIO SHOW

ITH THE excep-
tion of the usual
complaint experi-
enced whenever
the radio and electrical industries com-
bine to “put on a show,” the recent ex-
position in the Madison Square Garden
in New York, was markedly successful.
This complaint, which we pointed out
in connection with the 1933 show (Ra-
p10-CRAFT, December 1933, page 330)
iz the necessity for literally climbing
over electrical refrigerators, sewing
machines, washers and air conditioning
plants, in order to find the radio sets.

But aside from this, a very healthy
atmosphere (as far as business in the
coming season is concerned) pervaded
the entire show. Console cabinets of
the more expensive types were dis-
played and less of the midget and table
models were seen in the new models of
all manufacturers than were in view
last year. The cigar-box midgets were
conspicuous by their absence.

All this indicates, of course, that
radio manufacturers are looking up,
for the coming season, for calls for
more expensive sets—and we assume
that they have made this decision after
a careful survey of inquiries, ete. dur-
ing the past months.

All-wave sets, using trick dials took
the giant share of interest displayed by
the radio public. It was also interest-
ing to notice the attention given to the
“Crystal Studio” whenever that at-
traction was in use—at times it seemed
as if the entire audience descended in
a body to the front of those plate glass
windows to see and hear the broad-
casts which were being made. Appar-
ently, there is still a considerable radio
audience that is curious “to see how it
is done,” in spite of the efforts of the
NBC and CBS to satisfy the incessant
demand for studio passes.
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A COLD
RADIO TUBE

F REPORTS from a
well-known radioc re-
search laboratory on the
Pacific coast cah be re-
lied upon, we may now expect to have
radio tubes which do not require a tila-
ment or heater, but operate “cold.” As
every radio technician knows, this is
one of the most sought after inventions
in radio.

According to the reports received by
RADIO-CRAFT last month, the new tube,
a development of Philo T. Farnsworth,
is an excellent oscillator or generator
of radio waves and was used success-
fully in a recent transmission test be-
tween San Francisco and Hawaii and
ships on the Pacific Ocean,

The magic bulb is described as re-
sembling a fruit jar and has neither
filament nor grid. It operates without
heat and is called a “cold” tube. Elec-
trons, tiny particles of electricity,
bouncing at high speeds inside the jar
do the trick.

The engineers explain that a multi-
plying action of the tube gained by
breaking up the electronic streams into
additional streams of electricity causes
the oscillations, which set the ether in
vibration. The tube demnonstrated was
rated at 500 watts output. It is used
in conventional radio circuits and may
be made in larger sizes to supply more
power, if desired.

While the experiments with this new
tube have been limited to transmitters,
up to this time, we are optimistic
enough to expect that the same princi-
ples may be applied to receiving cir-
cuits in the near future.

Below—The appearance of the cold tube in an
experimental set.up., Right—Notice the complex

system of aerials erected on the Norsaga.

RADIO-CRAFT

BROADCASTING
THE AMERICA CUP
RACES

HAT sporting event of
the month—the Inter-
national Cup Races—
which took place off
Newport, R. I. last month, may have
been “a competition with primitive
means of marine transportation” to the
distinguished yachtsmen involved. But
it was a difficult and important assign-
ment to the engineers who fitted up and
operated the radio equipment on the
diesel yacht Neorsaga.

This 110 foot ship had the task of
supplying all press information as to
the progress of the races for the news-
papers of the world and, in addition,
was one of the key points from which
the broadcasts of the event took place.
One has only to glance at the multipli-
city of radio antennas to realize that
there was plenty of radio activity be-
low decks.

In the after cabin were two short-
wave telegraph transmitters connected
to automatic tape senders capable of
speeds up to 200 words per minute. One
transmitter was assigned to handle
messages to American addresses, while
the signals from the other automatic-
ally operated high-power transmitting
stations at Rocky Point, L. I. The op-
erators on board this ship were thus
in direct control of the stations on
land.

Announcers and engineers of the
NBC occupied the forward cabin, which
was equipped with their special broad-
casting gear. For this purpose a short-

DECEMBER, 1934

for



IN REVIEW

wave transmitter, a short-wave re-
ceiver and an ultra-short wave receiver
were employed.  The 50 watt short-
wave transmitter was us=ed to ~end the
comments of announcers on the Nor-
saga to the mobile station on land, and
the short-wave receiver received the
broadcasting cues from the same mo-
bile station, which passed the program
on to the New York studios.

The ultra-short wave receiver was
employved to receive reports from the
committee boat WillhcIming, and when
it was desired to have announcements
from that vessel broadcast, an ultra-
short wave receiver was connected to
the transmitter of the mobile unit.

It is interesting, in conchiding, to
Jook back to 1899 when radio first en-
tered the International Yacht Races.
In that year, Marconi reported the re-
sulty of the races to American news-
papers also by means of a 1adio
equipped yacht.

AMATEURS
GET THEIR MAN
IN TWO HOURS

IS is a story of how
several amateur radio
operators in coopera-
tion with the police lo-
cated a man touring the southern states
in a car, within the short time of two
hours.

Charles A. Rathkopf, a prominent
Jawver, urgently required to contact
his son, also a lawyer, in connection
with pressing business affairs, one day
Jast month.

The son, Arden Rathkopf, and his
wife had left their Lynbrook, Long Is-

for
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Radio is now such a vast and diversified art it

becomes necessary to make a general survey
of important monthly developments. RADIO-

CRAFT analyzes these developments and pre-

land, home for a motor trip in the
south. The elder Rathkopf telephoned
the Lynbrook police as a last resort in
locating his son. The matter was re-
ferred to the Nassau police who asked
Theodore A. Bedell, operator of ama-
teur station \\"ZB.\'O at Merrick, L. 1.,
to broadeast a deseription of Arden
Rathkopf and his blue automaobile. The
message was =ent out and picked up by
a s=core of amatcurs in the southern
states and in less than 2 hours, a po-
liceman in Birmingham, Ala., stopped
young Ruathkopf and delivered the de-
sired message.

Once again, amateur radio has
served a useful purpose.  And in addi-
tion, this po=sibility of close coopera-
tion between the police departments
and amateurs, opens up new fields of
usefulners which they might serve.

MORE JOBS
IN THE FCC.

HE Federal Communi-
cations Commission
which recently took
over the reins of the
radio, telephone, and telegraph indus-
tries has one accomplishment to its
credit so far, which is deserving of
praiseworthy comment. When this
Commission was originated by an act
of Congress earlier in the year, it was
stated that it would consist of seven
Commissioners.

However, this did not take into ac-
count the large amount of work neces-
sary to maintain such a control—and
when the divizions of the Commission
were organtzed last month it was found
that a total of 551 men would be
needed, not counting the legal Depart-

LeHt—The two short wave transmitters for sending
press reports on ihg race. Below—The sequence
of incidents in locating a man by amaleur radio.
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sents a review of those items which interest all.

Two of the Commissioners of the Federal Com-
munications CommissionB—E. Sykes and Thad
rown,

ment or the examiner’s unit, which sce-
tions have not yet been organized.

Thus, the formation of this wide-
reaching group has created employ-
ment for more than 500 people, many
of whom are technically trained radio
men.

The first task of the Broadcast Di-
viston has been the investigation of the
report requested by Congress “to study
the proposal that Congress by statute
allocate fixed percentages of radio
broadeasting facilities to particular
types or kinds of non-profit radio pro-
grams or to persons identified with par-
ticular types or kinds of non-profit ac-
tivities.”

The effects of this investigation and
report to Congress can be easily seen.
If passed, radio listeners will receive
a certain percentage of programs free
fron: the scourge of advertising. In
one respect, this should increase the in-
terest shown in the reception of enter-
tainment via radio.

On the other hand, though, it must
be remembered that broadeasting is
supported by the advertisers who spon-
sor the programs. If part of this
revenue is cut off from the broadecast-
ers, what cffect will this have on the
quality of material that they send out?
Will it inflict hardships that will ma-
terially affect the industry, as claimed
by certain large broadeasting inter-
ests?

Another interesting side light on this
investigation is the possibility that
American listeners will be taxed to de-
fray the expenses of broadcasting these
“advertising free” programs.
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RADIO PICTORIAL

HERE‘S another one for
the photo-cell enthusiast—
counting  automobiles  in-
dividually before they cross
a toll bridge. A double
beam of light is used to
L] | - prevent false readings.

b e :q -E:f;‘_:tr__‘: E-:i;“;:' P, .7 : 3 G.E. photo

A e e T R

RECORDER

g}

-~

i PREVENTING accidents in large motor

busses is the latest use to which electronic
| devices have been put to in Germany. A
| mike is placed at the rear of the double:
decker bus and sound waves from vehicles
in the rear (horns, etc.) are amplified and
projected in the driver's booth by means of
the loudspeaker shown at the right.

A new innovation has arrived in London,
whereby "'Milady' can have her permanent
wave without heavy, annoying wires attached
to her head. Below, A high frequency (elec.
tronic) generator supplies the required heat.

Tapieal i'res: photo,

- —

DIRECTIONAL antennas seem to
have been the specialty of station
KYW. Since they moved to ‘‘Philiy"
they have advanced the design of
their ‘‘Power Booster Antenna’ and
are now eracting a 4-tower system
which not only has advantages in
focusing the power in one general
direction, but also reduces the sky

B ELOW are two interesting
photos of the exhibits of the
3 New York Museum of Science
& and Industry at the New York

wave to a very small value, thus pre- Radio Show. The one at the
venting interference with other sta- right is a demonstration of the
tions. grid-glow effect with a grid-

J : glow relay tube; a special sort
of neon tube which ionizes by an
increase in capacity of the grid.
The one at the left is a photo
cell siren using a perforated disc
which breaks up a beam of light.

Westinghouse photo 1

POLICE auto radio has developed by leaps and mit'' to “receive'' in order to talk or hear,
bounds during the past year. The wuse of the With this new development, communication has
5.meter band has permitted the radio patroimen been made as simple as the ordinary telephone.
to talk back as vl.lll as receive instructions, but An ordinary ''French type'' phone is used as shown
this has been limited, up to now, 1o separate in the photo above. It is interesting to nofe
transmitting and receiving circuits. In other words, that the rear bumper is used as the antenna of
it was necessary to throw a switch from ''trans. the system. G.E. photo.
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THE three views on
the right show de-
tails of the radio
equipment used on
lightships in Europe.
Below is a typical
ship  with its  tal
masts, supporting the
regular  transmitter
below which is the
visual  light. The
two photos above
show details of di
rection-finding equip-
ment made by a
large German tirm
and wused in these
lightship installations.

HOW would you
like to find $30,000,-
0007 That is what
an expedition which
just left London for
Cocos  Island  ex-
pects to find in the
form of buried pi-
rate treasure. This
expedition is lead
by Commander F.
A. Worslet, of Arc-
tic fame. At the
right of the photo is
a portable treasure
locator strapped to
the back of one of

the searchers. The
long rod is pushed

into the ground.

e

N

h |
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DIRECTION finding for ships
at sea has become as essen-
tial as the compass and sex-

tant in finding position and
guiding a ship through difficult
or dangerous channels and har-
bors. The lightship has played
an important part in this work,
also, as some locations precluda
the use of land equipment for

the purpose. The Nantucket light-
ship, which was tragically sent
to> the bottom because of the
high efficiency of her ‘'directive
beam" equipment, is a notable
example of such a location. The
equipment shown above is the
European equivalent of the de-
vices used on this and other light-

The  central view
shows a complete in:
stallation, while the
upper one s the
terminal equipment.

ships.

The photo directly below shows some of the
extreme measures used in the design of radio
f equipment to cover special purposes. Trouble
has always been experienced in equipment
dasigned to generate high frequencies be-
cause changes in temperature make coils ex-
pand and contract and alter the electrical
inductance. This booth is equipped with
electric heaters and a refrigerator to pro-
duce wide temperature variations.

Westinghouse photo.

AT THE opening of
the Berlin radio show
recently, the televi-
sion  movie camera,
shown above and at the
right, was demonstrated
in action. This camera
had a huge objective,
25 ins. in diameter which
can readily be seen in
the closeup view. The
picture above shows the
camera as it was in-
stalled  at  the radio
show, on a high platform
overlooking the display
booths.

While no technical de-
tails are available at
present regarding the
methods employed in
this television system, it
is interesting to note that
television has developed
to a stage where com-
mercial instryments are
being manufactured in
Germany to send televi-
sion pictures.

A, N. Mirzuaoff photos.
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Fig. A. W. H. Peck, and motion pitture television transmitter.

LATEST IN

A new idea in television, invented and per-
fected by William Hoyt Peck, noted en-
gineer, was recently demonstrated in New
York City. Both the transmitter and receiver
are the products of intensive research work,
and incorporate many amazing and original
ideas. It will give a ""black-on-white' image
which, in detail, is comparable with home-
movie pictures. The result is a picture 14
inches square when projected on a screen
and viewed just as one would look at home
movies. The receiver will be commercially

produced and for sale within a short time.

ESPITE the pessimism of so

many “experts” and so-called

“leaders” in the radio industry,

television progress goes on un-
abated. And recent developments in
this ficld seem to indicate that the day
when television will be commercially
available and in popular use is now
closer than ever, That is, providing
its successful adaptation is contingent
only upon a practical means of receiv-
ing and projecting a clear and sizable
picture. For this most recent and amaz-
ing development, which we are about to
discuss, has been muade in this direc-
tion only. Unfortunately, this coun-
try is poorly equipped, at the present
time, to satisfactorily permit merchan-
dising practical and successful com-
mercially-made  television receiving
equipment., While in Europe consider-
able activity will be found in television
broadcasts and reception tests; some-
how the larger radio organizations in
the U.S. have been rather slow, almost
reluctant, to encourage such work or
even permit an encouraging word to
seep out from their laboratories to an

=
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Fig. B. 1Mustrating the simplicity of the television receiver.

awaiting world. This in the fuce of an
apparent stagnation in the develop-
ment field of the radio industry the
remedying of which television could do
much for.

While, admittedly, the difficulty of
obtaining the necessary wide channels
1equired for the broadcasting of tele-
vision impulses has done much towards
retarding its development, nevertheless
experimental channels have always
been avatilable to sincere and responsi-
ble organizations. Somehow the lead-
e1s(?) in the radio field failed to take
the initiative by =ecuring these chan-
nels and sponsoring extemporaneous
broadeasts. These earlier efforts would
have helped considerably in promoting
the growth of television and bringing
its develepment to a suecessful com-
pletion sooner than can now be ex-
pected. Their hue and ecry that to
promulgate satisfactory television
broadeasts would necessitate an invest-
ment of over $80,000,000 is by no
means comparable with the pioneer
spirit of old-time radio men and or-
ganizations. The rapid growth of the

6 VOLT ‘AUT)”
LAMP
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- TRANSFORMER
"FLAT " 10 150,000
CYCLES

radio industry cannot certainly be at-
tributed to any ‘‘cautious and con-
servative investment” policy of those
who have been responsible for its
growth. While it is said that the suec-
cess of television would tremendously
injure the motion picture industry, and
that allied “big interests” are inclined
to check television progress so that
their investments may be protected, it
seems foolish that at least other or-
ganizations, who are independent of
any such affiliations, cannot take the
initiative by installing experimental
studio and transmitting equipment.
These experimental stations would, at
least, facilitate marketing satisfactory
commercial receivers, the sale of which
should more than counterbalance the
expense of installing and maintaining
the television studio and transmitter.

A Practical Talkie-Television Receiver

It is unfortunate that at a time when
the country is least prepared for it, a
practical and successful television re-
ceiver has been developed. Its com-
mercial features are numerous, out-

Fig. C. At left is transformer—'fiat"" to 150,000 cycles.

1440 R.PM.
SYNC il O ek
L MOTOR
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" ADJUSTMENT
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TELEVISION . &~

Among numerous features of this new and W HERE
complete invention are many that will

astound radio engineers. For example, Mr.
Peck employs, in his amplifier, iron-core
transformers with a "flat'" up to 150,000
cycles—hitherto thought impossible! The
Bureau of Standards confirms this character-
istic up to 70,000 cycles, which was the limit
of their measuring equipment. A 1,440
r.p-m. synchronous motor, another seeming
contradiction of electrical laws, is further
evidence of this inventor's ingenuity. A small
automobile headlight supplies all the light.

size of amplifier,

Fig. D. The receiving unit. Note small

e ———————mmmm | T DEDMS o o————

standing of which is that the complete
receiving system (housed in a distine-
tive cabinet) can be made so as to sell
for less than $300.00. The image itself
can be projected and enlarged on a
screen to a size comparative with 16
mm. home-movie projection. In detail
the projected, televised image is prac-
tically as clear as home-movie pictures.
The most distinctive feature is that
the image is of the ‘“black-on-white”
type, similar to ordinary movies.
Insofar as the technical features and
mechanical construction of the receiv-
ing system are concerned it is surpris-
ingly simple and foolproof. At a recent
demonstration given by Mr., Willlam
Hoyt Peck, the inventor, and his asso-
ciates, a member of this magazine's
editorial staff was given every oppor-
tunity to analyze and study the equip-
ment, besides witness a most complete
and convincing demonstration. The
laboratory set-up utilized for simplicity
a direct-wire connection hetween trans-
mitter and receiver. The former con-
sisted of a 35 mm. movie projector but,
instead of the usual high-intensity arc

Fig. E. No vibration, proven by balanced cein.

for
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light a simple 6 V., 21 candle power
(automobile headlight type) lamp was
employed. This more simple and eco-
nomical method is made possible by the
use of a special mirror-lens scanning
disc (Fig. G) which permits more than
80 per cent of the light to be actually
used. Compared to the old “pin hole”
scanning disc system, which was ex-
tremely inefficient, this development is
in itself a radical improvement. The
motor which drives the scanning disc,
(Fig. H), in the receiver is another
sensation. It is a 1,440 ».p.m. syn-
chronons motor—a feat of operation
heretofore considered impossible ac-
cording to existing electrical laws and
theory. The design of this motor was
made necessary by the fact that most
television piotures will probably be
transmitted from standard 35 mm.
“talkies” film. Inasmuch as standard
motion pictures are projected at the
rate of 24 “frames” or individual pie-
tures per second, or 1,410 per minute,
a synchronous motor of 1.440 r.p.m.
was an absolute neccessity.

There are no gears whatsoever in

Fig. F. The Kerr cell, for modulating the light.

Mr. Peck’s motion picture transmitter,
resulting in a tremendous reduction of
(Continued on puye 358)

. Fig. G, above
Transmitting scannin% disc and fixed mirror-lenses.
Over B0% of the light is thus saved, resulting in a
clearer picture.

. Fig. H, below
Receiving *'scanner.”’ Note how the angle of each
mirror-lens reflects the light, creating the desired
"spiral’’ effect. Lenses below are for larger equip-
ment.
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INTERNATIONAL RADIO REVIEW

NEW TUBES—9 PRONG TWIN
PENTODE; CLASS B

T APPEARS, from a review of re-

cent magazines, that the moratori-
um on the production of new tubes in
America has permitted our over-seas
cousins to steal a march on us. There
are now available to the British trade
the Mazda type QP.240 tube, and the
Marconi and Osram type QP21, both
of which comprise two battery-type
pentodes in one envelope!

The “QP" in the type code indicates
that the tubes are designed for opera-
tion in ‘‘quiescent push-pull” (Q.P.P.,
or “quip” as it is familiarly called),
or, as we over here know it, c¢lass B
or “push-push.”

The type QP240 tube. states the
June 29th issue of WIRELEss WORLD
(London), has a 9 prong base! This
innovation in tube design is illustrated
at A in Fig. 1. The filament consump-
tion of this “double-pentode” is O.4-
A.; screen-grid and plate potentials,
150V. The screen-grid connections
are brought out to separate pins on
the base so that the pentodes can be
matched by applying different screen-
grid voltages to the two pentode sec-
tions of the tube.

The plate-to-plate load impedance is
about 20.000 ohms, and the total
“quiescent plate current” about 3.8
ma. The power output is about 1.3
W. The coupling transformer feeding
the control-grid elements has a 8tep-
up ratio of 1 to 8.

THFJ second tube in the “Q.P.P.”
group, the QP21, is also designed
for battery operation. By making in-
ternal conneetion of the secreen and
suppressor grids only 7 prongs are
required on the base.

It was this tube which the publica-
tion Rapio Conrtact (Bromley, Kent)
selected as the second of two tubes
in their “Mystie ‘Q’” circuit, repro-
duced at B in Fig. 1; this sct devel-
opes the amazing output power of 2
watts!

Following are the constants for this
circuit: Resistor R1, 1.meg.; R2, 40,-
000 ohms, Condenser C1, 500 mmf.
adjustable—set for desired selectivity;
C2, 200 mmf.; C3, .25-mf.; C4; 500

EACH month there are received
at the offices of RADIO-CRAFT
hundreds of daily, weekly and
monthly magazines originating
from all over the world.

SINCE the cost of subscribing to
each of these would be prohib-
itive for most radio men, we have
arranged with technical trans-
lators to prepare for our readers
reviews of all the really impor-
tant, new developments illus-
trated and described each month
in these publications.

NOTE that the only available in-
formation is that which is pub-
lished; the experimenter must
adapt the ideas to whatever
equipment he has on hand.

mmf. tuning condensers; C35, 300 mmf.
(**differential” type); C6, .005-mf.

A factor in obtaining sufficient se-
lectivity in this regenerative receiver
i« the inductance unit L, which utilizes
cores made of iron-dust (see recent
issues of RaD10-CRAFT).

According to the September Bth is-
sue of AMATEUR WIRELESS (London),
interest in item C in Fig. 1, a product
of the company known as “3627, cen-
ters in the design of the cathode. This
consists of 4 parts; a central tubular
insulator around which the heater is
wound and through which one end of
the heater returns. A second tube in-
sulates this assembly from the cathode
shell. This tube is a refractory of high
inculating qualities, a factor which
eliminates “cathode hum.” The cath-
ode shield itself consists of a solid
nickel sheath on which is deposited
the emissive material.  One tube in
this series is the ACPXJ, with an out-
pat of 2tz W.

RADIO TIMEPIECES
T A IN Fig. A is illustrated a time-
piece described, in WIRELESS WORLD
(London) of August 17th, as the
“Willis Worid Clock—The Time Any-
where.”
In place of the customary revolving

PUSH-
PUSH  SPEAKER &

a B-"
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hands the clock is fitted with a dial
which makes one complete revolution
every 24 hours. If this is set to show
local time, fixed points on the sur-
rounding chart indicate the corres-
ponding time at any point on the globe.
A separate hand and dial are provided
to indicate minutes,

LSO in WIRELESS WORLD, but in an-

other issue, we find the ‘“Arnold
Programme Watch” illustrated at B in
Fig. A.

About the size of an ordinary watch,
this timekeeper is set by turning the
bezel to the time at which it is de-
sired to hear a radio program. Then,
you turn the stem, which winds both
the ¢lock spring and an alarm spring.
Suddenly you are aroused from your
reveries by the loud, clear call of the
alarm, informing you that “programme
time” has arrived.

NEW LOUDSPEAKERS

HERE we go, with short descriptions
of a whole “slew” of new loud-
speaker designs—some merely novel,
and others real improvements, as
shown in Fig. B.

Modernistic trends in interior deco-
ration have been captured and por-
trayed in the dexign of the “bowl” 1e-
producer shown at A, and reproduced
from the August 10th issue of WIRF-
LESS WoRLD (London).

LSO in WIRELESS WORLD, but under
date of August 17th, we find the
Michell and Brown speaker illustrated
at B. This instrument is a combined
lamp shade and non-directional baflle
giving 360° distribution of the sound.

N AMATEUR WIRELESS of June 9th
we find the “extension” loudspeaker
shown at C. The idea is to locate one
or more of these speakers at strategic
points in the home, ete. An on-off
switch is combined with a tone control.

HIGH-FIDELITY reproduction has
rearcd its head in bonnie Eng-
land, according to ads. in the August
24th issue of WIRELESS WoORLD. The
triple-speaker arrangement shown at
D is utilized in a high-grade combi-
lett. New

Fig. |, "“twin pentodes.'’

Fig. A, below. Universal time “‘tellers."
TURN

BEZEL

] TO SET

ROTATING DISC
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nation radio and phonograph. High,
medium and low frequencies are re-
produced by individual speakers.

NE issue of WIRELESS WORLD re-

ports the unique speaker installa-
tion (shown at E) in the cathedral at
Regensburg, Germany. This set-up is
a novel combination of electric light
fixture and P.A. system reproducer, as
designed by Telefunken. The sound
“sprays” the audience below.

OLLOWING in somewhat different

design the “mushroom’” type of
speaker shown on page 147 of the Sep-
temher 1934 issue of Rabto-CRAFT, is
the radial. 360° diffusing P.A. speaker,
for outdoor use, illustrated in the Aug-
ust 24th issue of WIRELESS WORLD, and
reproduced at F.

EATURED hy Blue Spot (a com-

pany) at Radiolympia, according to
the July 28th issue of THE BROAD-
CAasTER and WIRELESs RETAILER (Lon-
don), was the “concentric cone” speak-
er shown at G. This design results in
wide-range reproduction; both ener-
gized and permanent-magnet models
are available. (The latter is illus-
trated.)

MPROVEMENTS in magneto-dynam-

ic reproducer design are reflected
in the model shown at H. As de-
seribed in the August 18th issue of
THE BRoADCASTER and WIRELESS RE-
TAILER, two brightly-plated cylinders
enclose a new magnetic alloy; the ends
of these cylinders are clamped be-
tween end-plates which form the re-
mainder of the magnetic system. Note
the spherical dust cap; a tapped match-
ing transfermer is an integral part of
the reproducer.

ONE impedance-match doesn’t
sound right, plug around until you
find one that does,” is the invitation of
the design shown at I-—a reproduction
from the August 18th issue of THE
BroapcasTER and WIRELESS RETAILER.
Thirty ratios are provided as a means
of obtaining correct matching of this

ul}:

magneto-dynamic (“permanent mag-
net) reproducer to the numerous
tubes of varied characteristics, and

™

“OM - UFF

E CUN

AND
TRO.

which bring gray hairs to the heads
of manufacturers in a country where
the salutary effects of standardization
are not yet known.

N ITS June 9th issue, AMATEUR

WIRELESS recommended the use of
the magneto-dynamic reproducer shown
at J, as an extension speaker. In ad-
dition to output transformer taps and
selector plug, there is provided a jack
for plug-in connection of a remote vol-
ume control.

RADIO THERAPY HEAD-GEAR

EALING by means of short-wave

radic energy has made slow but
steady progress; and medical science
is more rapidly realizing the tremen-
dous curative properties latent in ul-
tra-high-frequency waves. A fore-
most investigutor in this field is Dr. E.
Schliephake, private lecturer at Jena
University, in Berlin. Some of the
amazing results he has secured have
been chronicled by Dr. Alfred Graden-
witz, writing in an issue of WIRELESS
MacaziNE (London). Using tube-
type short-wave generators with out-
put power ratings up to 10 kw. at 2
to 20 meters, the energy is applied to
the patient, in most instances, by
means of condenser electrodes of the
type shown in Fig. C (shown here
during treatment of the Maxillar-Cav-
ity). These electrodes are of hollow
glass (or hard rubber), in the interior
of which is a metal disc which can be
shifted to any desired position so that
the heating etfect in the lower laye:s
of tissue, ete., may be obtained uni-
formly and gradually.

IMPROVED DEAF-SET
T HAS been observed that variations
in volume occasionally tend to mar
speech intelligibility as heard by those
whose hearing is poor. To overcome
this defect the deaf-set shown in Fig. D,
and described in 11%ireless World (Lon-
don) was developed. A feature is the
headphones, one earpiece of which re-
produces the middle register, while the
other reproduces Lhe upper harmonies

and fundamentals.
(Coutinued on page 3381)
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No apparent light socket connection, yet the set,

mounfed on a plate glass box, lights and plays!
Read how—below.
T
Exposition which was held in
New York. September 10th to

the 29th, RaDIO-CRAFT and assoctated
GERNSBACK  PubLicaTioNs  had  a

THE 1ecent national Eleetrical

THE MYSTERY SET

Would you like to build a radio novelty that will help you
mystify your friends and neighbors? This intriguing device
caught the eyes of many visitors at the recent radio ex-
position in New York City. It will make an interesting and
arresting window display for dealers or Service Men.

HUGO GERNSBACK

large booth where not only magazines
but radio sets constructed by RaDIo-
CRAFT, ete., were exhibited.  In order
to arouse interest for the 270,000 odd
people who attended the show, a num-
ber of novel devices were exhibited,
and among these was a MYSTERY SET
designed by the writer, which created
no end of discussion, and which had
many radio people and radio engineers
guessing for quite a while.

The set, as shown in the illustration,
comprises a  grooved Wwooden base
(about an inch thick), in which
grooves are mounted, edgewise, four
pieces of plate glass; these in turn fit
into grooves on the underside of a
second (three-quarter-inch thick),
piece of wood, which constitutes a top
or cover. Inside the glass box thus

created there is a sign, “The Mystcry
Set—=Hmwe Docs It Work?” Placed on
top of the cover is the open chaxsis of
a 4 tube, stock model Emerson radio re-
ceiver. An aerial about a foot high is
also providad, and to make the display
a bit more humorous a flower pot con-
taining actual earth is cemented in po-
sition on top of the audio transforiner.
The ground wire is soldered to a nail,
which is driven into the “ground.” A
sign proclaims the fact that the flower
pot is the “Ground.”

The set was placed so that it eould
he conveniently handled by individ-
uals in the ¢rowd. You could switch
the set “off” and *‘on,” whereupon the
pilot light would light and you could
tune to your heart’s content and also

(Continncd on page 373)

A NEW GCIANT LOUDSPEAKER

NEW loudspeaker has been de-

veloped which is so powerful

that it can amplify the human
voice 1,000,000 times, and over flat
country in still air be heard at a dis-
tunce of several miles,

Compared to the results obtained
with loudspeakers now in general use,
this one is a giant among pygmies. It
is 500 times more powerful than the
average and in intended primarily for
outdoor use, as such sound power is
usually too great fur an enclosed space.
Through the vibration of the dia-
phragm, words spoken in a conversa-
tional tone are hurled into the air

The new giant 500 watt loudspeaker.

with a total force equal to that of a
50 pound hammer blow.

The speaker has been developed by
engineers of Bell Telephone Labora-
tories fov the Western Electric Com-
pany. It follows the general prineiples
of those used in talking pictures and
public address systems, Heowever, in
addition it embodies other unique fea-
tures aimed to increase its penetra-
tion and intelligibility in the presence
of other sound.

Speech projected over the speaker is
altered in such a way as to penetrate
other noisc more easily. [t can actual-
ly cut through u din, which itself bor-

On a coast guard ship at the yacht races.

RADIO-CRAFT

ders on the deafening, and reach the
car intelligibly without adding appre-
¢iably to the ear’s burden. The speak-
er accomphishes this by sacrificing nat-
uralness of reproduction and throwing
its maximum energy into that part of
the voice frequency range which is
most essential to intelligibility. Speak-
ers designed for fidelity reproduce
sound frequencies ranging from 40 to
10,000 cyeles. This new speaker, how-
ever, concentrates its power in the
band of from 400 to 4,000 cycles.

The amplifier and microphone
are also designed to emphasize only

(Continued on puge 374)

Making an announcement from the pilot house.

for DECEMBER, 1934



Fig A. A phono, pickup using a ?.E, cell.

AT THE

BERLIN RADIO SHOW

Some new and interesting devices, samples of the develop-

ments in Germany during the past few months, were dis-

played at the recent gigantic radio show at Berlin. A few

of these developments are shown here, and explained

briefly, for the interest of American radio fans and
experimenters.

Fig. C, above.

Fig. D, below.

RADIO-CRAFT

A radio set and phonograph.

Another unusual cabinet styte.

for

DECEMBER,

T THIS time of year, when

the radio season is just begin-

ning, it has become customary

for radio manufacturers to in-
troduce their new products by band-
ing together and having a “show.”
Germany, England and America have
just completed this annual event, and
it is of interest to review some of the
novel devices displayed at the Berlin
exhibit.

A phonograph pickup of unusual de-
sign employing a photo-cell instead of
the usual magnetic motor unit was
shown for the first time. A glance at
the illustration, Fig. A, gives an im-
mediate explanation of the action, An
enclosed light iz focused through a
small pin-hole onto a small mirror
which is attached to the needle, in such
a way that the vibrations of the needle
rock the mirror back and forth, The
light is then reflected back from the
mirror onto the photo-electric cell with
a varying intensity, due to the motion
of the mirror.

The advantages of this system over
the usual method of having a metal
armature in the field of an electro-
magnet, are in the light weight of the
moving parts, thus producing a device
with a practically flat frequency char-
acteristic due to the limited inertia of
the moving member; the light weight
of the entire pickup, thus prolonging
the life of records; and last, but not
least, the wide variation in current in

Fig. €. Something rew in all-wave coils,
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the photo-cell by the variation in light
intensity produces a device which may
be made much more efficient than the
magnetic type. The last factor, of
course, depends on the relative effici-
encies of che various parts that make
up the pickup unit.

New Receiver Modals

The three next illustrations, Figs.
B, C and D show some radical and
unusual examples of the new sets to
be sold in Germany during the com-
ing months. As noted in this country,
the trend in German sets at the pres-
ents seems to be toward less tubes.
By the skillful application of the multi-
element tubes now available, it is pos-
sible to obtain very satisfactory re-
sults with as few as two tubes; though
the average number in the new sets
seems to be about four.

The sct at B is a “universal cur-
rent” mode!, employing three tubes in
a superheterodyne circuit. Some of
the outstanding features claimed for
this set are: a four section tuning sys-
tem with a practically rectangular
resonance curve; iron core tuning
coils (as described in recent issues of
RaAD10-CRAFT, International Radio Re-
view); an etffective blocking circuit to
prevent second channel superhetero-
dyne whistles; a powerful Q.A.V.C. ar-
rangement; diode rectification and a
pentode output tube supplying a full

(Continned on page 358)

Fig. F. This coil permits short leads.
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MAKE THIS UNI-
ARM-REST

We consider this receiver to be an ideal
portable, since its design will permit opera-
tion in any location—independent of the
electric power supply that may be available.
It may be used in the home as an arm-rest
set, as illustrated by the cover picture, or in
the car within easy reach of its occupants.
The power supply permits this versatility.

FoLp 7
-

FOLD 3

'I—,'-r

FOLD 6

=

EN FRANKLIN probably estab-
lished the first power distribution
system when he flew his kite in a
Pennsylvania thunderstorm.

Since that day the production and dis-
tribution of eleetricity for light and
power has proceeded with such swift-
ness and thoroughness that at the
present time we may almost premise
the statement that regardless of where
we wish to take a portable radio set,
some source of electric current will be
available, even if it should be no more
than the battery in the car which trans-
ported us. Accepting, then, the present
preference for a universally powered
portable to one powered only by bat-
teries, it becomes the designer’s prob-
lem to produce a chassis which will op-
erate on any of the various current
supplies we may encounter, and if
anything is to be sacrificed to attain
this versatility, let the loss occur under
conditions least often encountered.
The outfit to be described in this

volt battery or the usual 110 volt A.C.
light circuit, and with only slightly less
effectiveness on 32 or 110 volts D.C,,
or on 220 volts A.C. or D.C. It occu-
pies a space only 8 x 15% x 9 inches
high. On 6 volts D.C., or 110 or 220
volts A.C., it has a power output ap-
proximating 2 watts and its sensitivity
is around three microvolts absolute
(approx. 0.3-microvolt-per-meter).
Thus we may say that in the home or
automobile we may expect reception
on a par with that obtained from the
average home receiver of the “dog-
house’” type or the usual car radio.
Operated on 32 volts D.C. or 220
A.C. we lose nothing in performance,
but the voltage dropping resistors em-
ployved in these circuits result in a
slight power loss. On 110 or 220 D.C,
we sacrifice some addition power out-
put, but good performance is still ob-
tained. The net result, then, is a radio
which will perform satisfactorily al-
most anywhere, and which is lighter,

e | article is a 175 ke. A.V.C. superhetero- more powerful, economical, dependable
FCLD 8 FOLD 3 SCRATCH dyne of more or less conventional de- and rugged than its battery-operated
sign, so arranged with regard to choice competitor. The present design has
Fig. B, above. Details of speaker brachet. of tubes and powering provisions that been handled in such a manner that it
Fig. I, below. Diagram of 7-tube porfable. it operates with top efficiency on a 6 may be easily built by the average set
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VERSAL CURREN
PORTABLE

A total of 7 tubes are employed in an up-to- t
the-minute superheterodyne circuit. Ample
volume under any average conditions is thus
assured. An A.V.C. stage is included to
compensate for fading which is particularly
noticeable in car or country reception. Full
constructional details are included.

RUDOLF STIENMEYER

PWR. |ANT

[ELKON TRANS.

T 2575 1223 39RF 6A7 IFT: 391F. VOL.CONT.

BLOCK

DET +AVC. OUTPUT

Fig. C. Completed appearance, and layout of tubes and parts.

builder from standard parts.

Construction

The constructional factors are as
follows: The chassis pan is made from
three pieces of No. 18 galvanized or
cadmium-plated steel cut as shown in
Fig. 2. At A is the chassis pan proper
while B and C are the sides. The metal
is first cut to size with ordinary tin
shears. A cold chisel and circle shears
might be useful in effecting the speak-
er opening. After it is drilled, the
bending is accomplished on an ordi-
nary tinsmith's break except for folds
Nos. 7 and 8 which are bent with
pliers. Care should be taken to effect
the various folds of the large piece in
the order in which they are num-
bered, for should folds 3 and 4 be
made first it would he impossible to
make the other bends. The three
chassis parts are bolted into a unit
with 6/32 flat-head iron machine
screws, loek  washers being placed
under each nut.

Before the speaker can be mounted
to the chassis, it must be taken apart
in order to add the 6 volt field. Itisa
6 inch dynamic of the type shown in

Fig. 3 and comes equipped with a 2,500
or 3.000 ohm field coil and an output
transformer for a single type 38 tube.
(Editor’s note: “Midget” speakers with
6 volt fields are commercially avail-
able.) The transformer is carvefully
removed from the frame and the screw
which holds the spider is also removed.
Then, after making scratchmarks on
the speaker frame and air-gap plate
to serve in relocating the various parts,
the four large assembly bolts are taken
out and we have the speaker apart.
There is ample space around the orig-
inal to wind an additiviul field for
6 volt operation, so after slipping a 6
inch length of cambrie or rubber tub-
ing over the end of the wire, we wind
the entire remaining space full of No.
24 enameled or single cotton covered
wire. The winding may be done with
the coil removed from the pot, occa-
sionally «lipping it into the pot to be
certain of not winding it so full that it
will not go back. After it hax been
wound full, a layer of tape is placed
over the winding and the speaker re-
ascembled using the scratch marks to
reloeate the various parts. Ordinarily
the various parts will tend to seek their

Fig. 2, left.
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Underside view of c¢hassis and layout.
for interpretation of various symbols and values.

C24C25 RFC2 RS C5
Sl et |

original positions; however, should the
voice ¢oil air gap not be correct when
the assembly is complete, it may be
lined up with shims in the usual man-
ner. The output transformer is not
replaced on the speaker frame but is
mounted on the chassis above the out-
put tube after the socket wiring is
complete. The speaker is mounted in
the chassis using 6/32 flat-head ma-
chine screws around the rim and the
two lower speaker assembly bolts on
the chassis lugs. The voice coil adjust-
ment will not be disturbed if the other
two assembly bolts are left tight.

The sockets are assembled with the
clips which carry the heater prongs
toward the outside of the chassis pan
in each case. They are held in place
by means of 6/32 round-head iron ma-
chine screws, lock washers and nuts.
If sockets are used which grip the tube
prongs securely, no difficulty will be
experienced with tubes jiggling loose.
The filament circuits are wired and
tested before proceeding with further
assembly.,

The gang condenser must be mount-
ed before the R.F. coils, so after drill-

(Continucd on page 364)

All dimensions for drilling and bending of chassis and brackets,

Reter to List of Parts
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HOW TO MAKE A

VELOC

MICROPHONE
AND PRE-AMPLIFIER

The use of a velocity mike and pre-amplifier
in P.A. installation work, will aid materially
in obtaining "high-fidelity"

HE velocity microphone, some-

times known as the “ribbon” mike,

has been making a name for it-

self in recent months, wherever
high quality P.A. work is emphasized.
This type of microphone has also long
been used in the larger radio stations,
because of its ability to convert sound
vibrations into electrical currents with
remarkable fidelity. However, it has
been neglected in other fields, due to
the difficulty in obtaining well made
mikes of this type at reasonable
prices, and also due to the fact that
additional amplification is needed to
compensate for the low output level.

Four outstanding advantages are
reasons why this type of microphone
is better suited for P.A. work, particu-
larly where high fidelity or good re-
production is desired. 1. Wide fre-
quency range with no peaks—there-
fore, no distortion. 2. Directional
pick-up—making it easy to eliminate
acoustic feedback. 3. Stability—not
affected by temperature, weather con-
ditions, or age. 4. Rugged construc-
tion—will operate indefinitely even
with rough handling, provided the rib-
bon is not touched.

Although the ribbon of the velocity
microphone is very delicate, it is so
elastic that it cannot be damaged by
wind or even by dropping the unit.
The ribbon itself, however, will not

®Acoustic Engineer, Amperite Corp.

Fig. 2
The circuit of the A.C. pre-amplifier.

ITY

reproduction.

A. BARBIERI*

stand tampering. The velocity micro-
phone will operate for years with the
same efficiency if the case is not
opened. Atmospheric or temperature
conditions have no effect on it what-
soever; for operation where high hu-
midity is encountered, it has no equal.
The same is true where acoustical feed-
back causes trouble. A velocity micro-
phone, in fact, can be used in audi-
toriums where it is impossible to use
any other type of microphone due to
such feedback.

The frequency response of the veloc-
ity microphone is more perfeet than
any other type of microphone. It can
be made with a flat response from 20
to 14,000 cycles, though, for public
address work this wide-frequency
range is not necessary—60 to 8,000
cycles heing sufficient.

Like all other similar devices, con-
struction care is of utmost importance.
This is especially true with the veloc-
ity or ribbon type because of its lower

T, b ]
GROUND WG

output, Magnets should be of cobalt
steel; pole pieces should be machined
for maximum gap flux, and transform-
ers laminations of best grade silicon
steel. (For music, nickel alloy cores
—permalloy types-—have been found
preferable.)

The ribbon microphone is a velocity
device, This means that the ribbon
itself must be so light as to follow the
vibrations of the sound waves. To
obtain such a low mass, the ribbon is
made of .0002-in. duraluminum. Also,
it is very important that the case be
s0 constructed as to permit full unin-
terrupted passage of the sound waves.
If the ribbon is placed in an enclosed
cavity, its frequency range is seriously
limited by the cavity. For that rea-
son, cast cases are not used, and a sim-
ple construction which will permit
free passage of the sound waves can
be obtained by using a perforated me-
tal case. A perforation should be
chosen in which the hole area is great-
er than the solid area.

The case construction of a popular
velocity microphone is shown in the
above photograph. The internal con-
struction is shown in Fig. 1.

The output of this ribbon “mike”
is approximately -90 db. In order to
bring it up to the level of a carbon
mictophone (approximately -35 db.)
a two stage pre-amplifier must be
used, either battery or A.C. operated.

(Continued on puge 362)

Fig. |, left. The mechanical make-up of the ribbon
microphone with the coupling transformer mounted
below.

Fig. 3, below, The circuit for a battery operated
pre-amplifier, for a ribbon '"mike."
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radio set constructors and

Service Men is ‘““high fidelity.”
To the uninitiated the phrase might
simply mean, in connection with radio
reception or reproduction from a radio
receiver, excellent or high quality.
Literally, that is correct, but tech-
nically, the definition must be more

N EXPRESSION which is rapidly
becoming commonplace to

PENTAGRID

CONVERTER 171
'

Fig. 1, above
New LF. transformer, in which Rl sharpens or
broadens tuning to aid high-fidelity reception.

“high-fidelity"

THE PROBLEMS IN

HIGH-FIDELITY
DESIGN

How many Service Men or constructors
know what high fidelity in radio receivers
really means? The problems in design in-
volve considerably more than just a wide-
range reproducing system and amplifier. It
includes complex R.F. circuit design, in ad-
dition to problems of acoustics, in connec-
tion with the cabinet and the room in which
the receiver is installed.
author discusses numerous differences be-
tween a conventional receiver and one of
, besides other pertinent fac-
tors which all radio men should know.

In this article the

WILHELM E. SCHRAGE

precise. The fact that a radio receiver
may sound pleasing to the ear would
not be an indication that its quality
is of a high-fidelity nature. To faith-
fully reproduce all of the various in-
struments in an orchestra a receiver
and loudspeaker combined should have
the frequency range of from 50 to at
least 7,500 cycles with a total audio
volume variation not more than 10 db.,
total power output not less than 10 W.,
and total distortion not exceeding 5%.
Previously the average ‘“good” set on
the market very often had a sound
range of only about 80 to 4,500 cycles
with a frequency variation generally
in excess of 50 decibels, and very few
had a power output in excess of 5 W.
While the change from the old order,
to that which is required for high

Fig. 4, right
A. Constructicn of wide-range speaker cone.
B. Note hight-irequency radiation from cone is
excellent from center, poor from sides.

fidelity, seems slight, nevertheless the
actual technical obstacles are exceed-
ingly difficult.

In so far as the audio amplifier sec-
tion of the radio receiver is concerned
it is a comparatively simple process to
=0 design the stccessive stages that the
frequency range of the amplifier
covers the range specified; and with
variations not to exceed even 2 db. if
so desired. The problem of power
output is also easily solved by the use
of large power tubes whose power out-
put may exceed the above minimum
figure of 10 W. when operated in class
A or class A prime, in either of which
cases the total distortion would be less
than that of 5%. Unfortunately, the
difficulty does not center around the

(Continued on page 260)
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THE LATEST
RADIO EQUIPMENT

ALL-WAVE SERVICE
OSCILLATOR
(580)

118 A.C, operated, electron-
coupled service oscillator sup-
plies 400 cycle modulated. con-

tinuwously variable, R.F. output of
50 to 50,000 microvelts over the
ranyze of 100 ke, to 10,000 kce., and
harmoenies  to 50,000 ke, The
AY¥. modulation is separately
available. A 4 gtepped ladder
attenuator is used in conjunction
with a multiptier switch,

TELTER Jrong

L}

| TUBE ALL-WAVE KIT
(582)

KIT set is now available for

the person who wants to
build that "simplest” radio set.
Only one tnbe, a 12A7, i3 used as
a combined regenerative pentode
detector and output tube, and cur-
rent rectifier. [Five plus-in cuils
permit “‘all-wave” reception, us-
ing headphones: (by means of an
aunxiliary amplifier which may be
butilt if desired, loudspeaker opera-
tion may be sceured).  Controls
are provided for antenna com-
pensation, regeneration (volume)
adjustment, and off-on oberation
A very neat job.

A BEER BOTTLE SET
(579)

E WONDER who was the

brilliant publieity menins that
conceived the idea of the “beer
hottle”™ radio set which is now
“among us."” Service Men who
have occasion to practice their
wiles on either the 4 tube (mag-
netic speaker) or 5 tube (dynam-
ic speaker; A.V.C.) superhet.
chassis used in this receiver will
find that practically all of these
sets are in the hands of “wet
#£oods™ manufacturers—the instru-
ment is designed exclusively for
use in conncetion with brewery
publicity. Tuning of this excecd-
ingly novel set, which is 2 ft.
high, is accomplished hy turning
the crown-type bottle cap which
is made of molded bakelite.

VIBRATOR "B" PARTS
(581}

HETHER the technician is

a home set builder or a Serv-
ice Man, he will be glad to learn
that compuenents for vibrator-type
“B' units are now available. One
make of power transformer is
rated at 50 ma., 250 V. full-wave:
the flter choke, 15 hy. 30 ma.
and 230 ohms. (Other ratings are
available.}

SERVICING KIT ELEC.
TROLYTICS (583)

N IDEAL selection of dry

electrolytic condensers of 200
V. D.C. working rating is offered
in a kit of 15 units, assorted as
follows: 4, 4 mf.; 1, 6 mf.; 4, 8
mf.; 1, 10 mf.; 1, 12 mf.; 2, 16
mf.; 1, 20 mf.; 1, 25 mf.

MIDGET ELECTROLYTICS
(585)

KIT of 10 dry eclectrolytic

condensers, two each of 1, 2,
4, 6, and 8 mf., is now available,
These condensers are about half
the “standard” ~ize for units sim-
ilarly rated at 150 V. working.
Made with lug or lead connections.

Internal  construction, except in
compactness, inceludes covery fea-
tore of protective insulation,
wrapping, ete.. used in larger
units

ALL-WAVE LINE-NOISE
FILTER (587)

EEPING line noises out of

present all-wave reception is
the function of the newest all-
wave line noise filter.  Any radio
set consuming not more than 250
W. may bhe pluxxed into the re-
ceptacle on the filter.  The cable
thut leads from the filter connects
to the power line., The installa-
tion is completed by connectin:
its vronnd post to any convenient
vrounding  point Separate  filter
vireuits for broadeast and short-
waves are incorpurated in this in-
strument.

NEW AVIATION SET
(584)

in aviation radio re-
design is a “general
purpose” 9 tube supcerheterodyne
that covers, with 15 coils, the
wavelength ransgge of 20,000 (150
ked to 16.6 (18000 ke.) meters.
Thi= permits reception (with the
switch in positions  indicated in
parentheses) in the following re-
wions: (X) airways weather: (A)
entertainment: (B, C and D) avia-
tion communication, police re-
ports, forcige and domestic broad-
ciasts, amateurs, short-wave tele-
phony.  ete. Individual switches
control A, volume, sensitivity,
A.V.C., Leat-note oscillator, speak-
er-headphone  operation, band se-
lection, aml tone control.  The
undistorted power output is 6 W

EWEST
ceiver

D.C. TO A.C. INVERTER

86)
O YOU have any 110 V. A.C.
devices that you would like
to operate on 110 V., D.C., 32 V,

D.C.. or 6 V. DC,? The new
D.C. to A.C. inverter makes this
convenient. The instrueient opa-
erates on the vibrator principle
and uses a phlug-in unit.  Capaci-
ties, 60, 100, and 200 W.: and,
special, 12 V. and 220 V. D.C.
supply.

GASSY-TUBE TESTER
(588)

UBE checkers not equipped with

gas current and grid current
tests may now have these con-
veniences. Merely connect this
adaptor’s grid clip to the tube
cap, and the checker grid lead to
the stud on the adapter, Press-
ing red button: no appreciable
rhange indicates tube O.K.

Name of manufucturer of any device will be sent on receipt of a self-addressed. stamped envelope. Kindly give (number) in description under picture,
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MICA CONDENSER KIT
{589)
OLDED bakelite condensers
only % -in. square are now
available in convenient kits of 13
units, plainly branded, as follows
tone each): 50 mmf.; 100 mmf.;
250 mmf.;

150 mmif.; 200 mmf.;
400 mmf.; 500 mmf.; 700 mmf.:
A01-mf., and .002.mf. Thesc con-

densers are equipped  with tinned
copper leads, each 11 ins. long, per-
mitting the units to be wired dircct=
ly inte circuit, from point to point:
the leads are rigidly anchored in the
molding.

NEW YOLUME CONTROCL
(591)

HE newest ¢ontrol is equipped

with an adjustable =top that

permits the fixed resistanee in the

antenna-cathode circuit to be ad-

justed to any salue between 100
and 500 ohms. The switch is of
snap-on type,

L
w H‘:’

NEW SWITCH AND SHAFT
(593)

AN IMI'ROVED, positive-con-
tact switch has a plate that

limits the numler of contacts in

us¢, us desired. A new l4-in. te

1,-in. cxtension shaft, in alumi-

num, also is available,

SMALL-SPACE PAPER
CONDENSERS (595)

OR the first time, domestie con-

densers of very small dimens-
juns, in paper-dielectric  type,
have become available. The 1 mf.
unit, illustrated. measures only
2x1% x3g-in. thi-k; the rating is
eon v, DLC, working (1,200 V,
flash te<t).  The s=ame capacity
in 1600 V. D.C. working (2,000
V. flash tesxt) measures 4 3% x21 x-
&.-in, thick, Both are made in
sizes of 0.1-mf ; 0.25-mf.; 0.5-
mf.; 1 mf. and 2 mf.: and besides,
in 600 V. D.C., working rating,
4 mf. These e ndensers are un-
cused units sealed in varnished
wrappers,  Use these in place of
electrolytics, in warm locations,
or where good power factor is
desired ; nse also in compact hirh-
gain amplifiers,

RADIO-CRAFT for
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RADIO-PHONOGRAPH
ATTACHMENT
(590)

NTERTAINMENT hean you
want o, i= the keynote of th
new. compact (11axx3 ins, hirh)
phonograph  attachment It two
phonograph picknp  leads conueet
into your radio sct. At the flip

have either
operation,

of a =witch
rudio or

you may
phonogrraph

MOLDED SUPPRESSORS
(592)
UTOMOTIVE radio  distribu-
tors and spark plug  sup-
pressors may be had in "molded
huhelite™ type.  An  adunter it
them to “spande™ terminuls. The
resistor is  of earbon, its ends
heavily  electroplatad, All eom-
inercial resi-tance values are avail-
able,

—y

A 17TW. P.A. SYSTEM

594

N EX(‘EI(.I.F\')T

for eloctionecringe
work at larre rathering
developed u=ing a H¥ o
2H6s. amd a0 W23 tubao:
output  reading i3 17 W (nat
weirrht, 42 1hs.). A 12-in. dyn-
wmie reproducer and a two-hettor
microphone are part of the equip-

instrument
and 1AL
hias heer
ht, two
the power

ment,  This PLA, unit con~umne
110 W, at 110 V., AC. A mixer
fader, and tone control are jro-
vided.
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HIGH-FIDELITY AUDIO
SYSTEM UNITS (596)

FEALIZING the limitations of a

sinple  reproducer to  obtain
hirh-fidelity response, one mauu-
facturer hus develuped a series of
“full range s=onnd comhinations’
and  associated  components, In
the fiyure are shown 2 medium-
ranyge <|3'Il:1mil' reproducers, one
hirrh-freqnuency dynamic repro-
ducer. o field coil supply unit, and
a 2 channel filter unit.  (Every
conceivable combinuativn is avail-
able from the manufacturer; a
Lufle wu~t he ~upplicd by the
cohsumer.)

A 2 CHANNEL FILTER;
LEVEL CONTROL (598)

ITH good input a 2 channel

filter without a variable cut-
off but with a hirh-frequency at-
tenuatar is satisfactory. At hivh
volume levels (50 W.» a special-
type level control maintains con-
stunt impadance into the speakers.

FLEXIBLE 2 CHANNEL
FILTER (600)

IGH-FIDELITY amplificrs us-

ing duv-runpe speakers re-
nuire 1 chanuel filter; a 5 W. limit
H.F. spcaher  ibput  attenuator:
amd a teh controlling  cut-off
at 4.400, 6000, §xoa, 14,600, and
20,000 cych

HIGH-GRADE ALL-WAVE
RECEIVER (602)

N ALL-WAVE 10 tube super-

heteradyne receiver has been
developed  whick  incorporates  a
number of de-ign features, inehid-
int AV.C. The upper or “se-
lector™ unit comprizes the 12 ewil
tuning system of the receiver and
is similar ty the Converter shown
as Item No. 5376 in the preceding,
2 ember issue, bhut with the ad-
ditien of 2 tuning

ran¥e thut cmm-
bracex the standard broadeast
chunnel,  The lower unit contains
the LI, sy-tem. the second-de-

tector, the cluss A amplifying sys-
tem, and the rectifier unit.  This
superhdterodyne covers the wave-
lenrth  ranye of 576,60 meters
(520 ke.) to 12 meters (25 mega-

eycles), It utilizes 2 6Dés, 1
6AT, 1 €B7, 1 043, 3 42s, 1 76
and 1 8b: power consumption,
160 W,

At

"TWEETER" REFLECTORS
(597)

HE high-frequency output of
“tweeter”  speakers  is
transmitted through a wider angle
than the “highs™ of an “ordinary™
speaker, and in order to secure
the widest distribution toe provide
uniform coverage the use of ree
flectors, now available, is neeces-
sary.

some

FIELD SUPPLY: A.F.
TRANSFORMER (599)

N MODERATE quality high-
tidelity amplifiers a field supply

mrtput of 25 to 30 will feed 1
“auditorium™  anmd 1 bhirh-fre-
yueney speaker. Te match the

speakers to the amplitier a match-
ing trunsformer of correct design
must be used.

A 7 W.P.A. SYSTEM
(s0t)

OR commercial window advertis-
ing, addressing indoor groups of

not over 600 people, or for use
at small outdour gatherings, a
new 5 W, amplifier usinsg one 79,

two 42s, and an 80, I'ower ¢on=-

umgtien at 110 V, AC. is T W.
AMicrophone and phonograph mix-
(1%, 1wosbutton microphone, aml
@n €-in. dynamic are furnished.




SHORT-CUTS

IN RADIO

-

—

ADJUSTABLE CHASSIS CLAMPS

FIRST PRIZE .. .... $10.00

SECOND PRIZE.... 5.00 W
THIRD PRIZE...... 250

Honorable Mention

EXPERIMENTERS: Three cash

prizes will be awarded for the best
“short-cuts”—Time- and Money-sav-
ing ideas—submitted by readers of

RADIO-CRAFT; Haonorable men-
tion will be given for all other pub-
lished items concerning radio and
its allied fields.

LATERAL

ADIUSTING

CHASSIS
CLAMP

SUPPQRT

ENTIRE CHASSIS MAY BE REVOLVED ON
PivOTS INTO ANY DESIRED POSITION

L Send us your “kinks” right away.

45Y., B BATTERY MILLIAMMETER,
SHOULD SHOW
23 MA,

J Fme-wms
FIELD
coie

o —

AMMETER.
SHOULO

HEAVV wme
COIL

Auxiliary hold coils of various resistances help the Service Man make speaker tesfs,

INTERCHANGEABLE DYNAMIC FIELD COIL5—Second Prize

THFRE are many instances when Service Men find their speaker facilities
insufficient for testing a repaired receiver. As is well known by this fratern-

ity, the field resistance of a dynamic speaker of one set may be very much dif-
ferent from that used in the speaker of another make.

The best solution to this problem is to obtain a speaker whose field “pot” is
easily removable, and wind up a number of auxiliary field coils which can be
inserted and connected within a few minutes. Auto sets, for example, employ
a dynamic speaker whose field resistance is between 6 to 8 ohms. For high-re-
sistance coils No. 34 gauge enameled wire is satisfactory. For the aforemen-
tioned 8 chm coil, No. 22 gauge wire is the proper size. Use an ohinmeter for
resistance measurement. Geo. C. WARNER

Here is a beginners' simple code practice set. it operates from an A.C. light socket.

k CIRCUIT-CLOSING
SWITCHES MOUNTED
ON KEYS

PHONES
>]
HO{JE?) J & ”0 v. A c
e

TOY OR BELL RINGING TRANSFORMER.
342

| same pair of wires.
| keep his switch “open,”’

RADIO-CRAFT

This rack, for rotating and supporting radio chassis, is excellant for Service Men,

SERVICE MAN'S CHASSIS RACK
First Prize

HIS adjustable rack was designed

for the purpose of saving consider-
able time and trouble when inspecting
or servicing receivers. The chassis, af-
ter mounted in the rack, can be rotated
to any position, then firmly secured so
that the servicing procedure may con-
tinue. Thus, by means of this device,
any part of the set can be thoroughly
inspected without much waste of time
and considerable weight lifting.

The device is sufficiently rigid to per-
mit drilling or any other similar work
which requires a substantial founda-
tion. Cancerning the building of this
rack, practically all of the necessary
details can be obtained from the above
illustration. Steel or iron should be
employed in preference to any other
metal for its construction. This gives
the rack strength to support the heavy
set chassis. FrED VAvVRA.

SIMPLE CODE PRACTICE SET—Third Prize
ERE is a practical and simple
method of learning the code, or for

improving your sending and receiving

speed. A step-down transformer, with

a 6 volt secondary, is connected in ser-

ies with two pairs of phones and a

buzzer, as well as the necessary two

sending telegraph keys. The connec-
tions or wiring arrangement is plainly
shown in the adjacent illustration.
The telegraph keys ave standard “tele-
graph line” type so that sending or re-
ceiving can be accomplished over the

The sender must

whereas the re-

ceiver must keep his switch “closed.”

A 120 cycle note is obtained in the
earphones, which is not at all unpleas-
ant. The phones must be of the high-
impedance type, as other types may
burn out. Also, be sure to properly
tape all connections to the primary
winding of the transformer which leads
to the 110 volt A.C. power socket. This
precaution will save the constructors
from dangerous shocks.—CASEY IAFRATE

DECEMBER,
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3 NEW TUBES

Announcements of new tubes show
Experimenters:
the "acorn" tube, below 5 meters.
Owners: note the new 'long life"
proved-80 rectifier. Set Builders and
Men: the A6 offers the 53's features at

traordinary variety.

6.3 volts.

R. D. WASHBURNE

THE TYPE 955 "ACORN" TUBE

IRST announced as the *rhoe-button”

tube (RADIO-CRAFT, October 1933, pg.
205), this diminutive tube dexign has
undergone extensive revision until, to-
day, there is little room for comparison,
except in size, between the *shoe-but-
ton” tube, and the “acorn” tube—just
announced by the Amateur Radio Divi-
sion of RCA Radiotron Co.—and illus-
trated in Fig. A,

In announcing the newest addition to
the list of commercially available tubes,
emphasis has been placed by the manu-
facturers upon the point that the
“acorn’” has been developed only for
amateur and experimential use, and
that it is in no way to be considered
as a substitute for use in conventional
types of receivers. This is an obzerva-
tion the value of which the technical
man will readily appreciate, inasmuch
as, otherwise. a small army of broad-
cast set owners, ever on the lookout for
something to try out on their set, would
besiege the manufacturer with useless
inquiries. On the other hand, if the
radioc man will properly use this tube
we may expect some startling develop-
ments in new equipment of all kinds, all
built around the “acorn.” The writer,
for instance, in collaboration with sev-
eral other technicians is working on one
jtem which will depend for its results
upon certain of the characteristics in-
herent only in the “acorn.”

The **acorn” tube, which carries the
more official designation of “955,” is a
heater-cathode tube of the triode type,
which may be used as an amplifier, de-
tector, or oscillator at frequencies up to
600 megaeycles, or about one-half meter
in wavelength. The 955 is the only
commercially-available triode capable
of operating at the ultra-high freqguen-
cies and it i< therefore indispensable
for use in the 2.5 meter, and lower,
wavelength bands.

Although not desxigned especially to
be used as a transmitting tube, it may
be used as such just as other tubes are
used in low-power transmitters by ama-
teurs.

When used for this purpose, sufficient
power output is obtainable in correetly
designed circuits to cover the line-of-
sight transmission distances (20 miles
or more, depending upon the relative
height of the transmitter and receiver)
for

RADIO.CRAFT
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ex-
use
Set
im-

P.A.

-

£

Fig. A.

generally considered as the distance
limit in micro-wave transmission.

Whereas the laboratory-model *shoe-
button” tubes previously mentiondd
were relatively inefficient, the commer-
cial wverrion presents very attractive
characteristics.  For instance, the am-
plificaticn factor of the former, in the
triode type, was only about 4 per stage;
the 455 triode, on the other hand, has
an amplification factor of 25—cver
€007 ¢ increase! (On the same basis of
comparison, we may expect great things
from perfected, commercial types cf the
cxperimental gercen-girid model demon-
strated last year—if this model, too, ix
developed on a production basis; a
dircet-heater, 2V, model in both types,
too, would be of tremendous assistanece
in opening up new fields of research.)

There is no connection basc on this
tube, nor is there a socket of any type,
but the experimenter will find little
difficulty in making one to suit his re-
quirements; the elements terminate in
short, stiff leads that protrude through.
and are held rigidly in the heavy bead-
ing of glass that encircles the *waist”
of this pygmie in tubes.  Circunits de-
signed for gperation in the ultra-short—
or  “micro”—wave region are very
simple, and quite easy to operate.

Comparatively little i known about
“micro-waves,” like light rays—they
s=¢em to reach only about as far as the
eye can see, and the ambitious experi-
menter who delves into this virgin ficld,
with the *acorn” tube as an able ally,
may be richly rewarded for his initia-
tive,

The cest of a complete sending and
receiving set-up is slight—the tube is
incxpensive, the coils are easily wound
by hand, a variable condenser costing
lexs than a dollar may be used to tune
the circuit, and only four dry cells or
a G V. storage hattery are requircd to
light the filament; for “B” supply, a
few (small type) 45 V. “B” Latteries
may be used.

CHARACTERISTICS OF Tyre 955 TUBE
Heater voltage, 6.3 V.
Heater current, 0.16-A.
Max. plate voltage, 180 V.
Grid voltage, 5 V.
(Continued on puge 373)
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Physical compariscn cf the new 955" tube with an acorn.

The 6Aé power amplifier,
The 80* long-life rectifier,




POWER TRANSFORMER
!
T i R ey

I‘.
N L =
VIBRATOR

HOW TO BUILD
A TUBELESS
"B” SUPPLY

The ""B" eliminator described here incor-
porates the latest features in design. No
rectifier tube is used. Instead, a mechanical
vibrator and inverter replaces it. The power
output is more than sufficient for the aver-
age rural receiver or auto-radio set. The unit
is simple to build, and offers Service Men an
excellent means of augmenting their in-

comes. C. W. PALMER

HERE are many homes in rural districts where elec-
tric power supply is unavailable, that have radio re-
ceivers which, of nccessity, use “B’ batteries. These
sets are most of the 2 V. tube type, or of such ancient
vintage that they use the old-fashioned 5 V. tubes typitied
by the 01A and 7T1A power tubes. However, the receiv-
er’s date of birth, whether 4 or 6 years back, is by no
nmeans an indication that it has outlived its usefulness.
Considering times and conditions, and, by all means, the
economical features of these old receivers, we find then
ample justification for the retention of such receivers.

Unfortunately, these sets are not always used all year
round, due to the constant necessity and expense of re-
placing “B” batteries. Those who own such sets hesitate
to make an expenditure of from 5 to 10 dollars for 3 or
4, 45 V., “B" blocks; particularly when this expense occurs
at least twice a year. To those, and other users of bat-
tery-type receivers we recomniend the construction of
this “B” supply unit for completely eliminating “B" bat-
teries. The initial expense is the only expense, even so
far as tube replacements are concerned, since no rectifier
tube is employed.

To Service Men, particularly those who do auto-radio
installation and service work, this unit offers a splendid
opportunity to realize some profit on the sale and instal-
lation of this device in cars. There are a considerable
number of cars that still have installed the battery type
of auto-radio set. Generally, the owner of such a set is
not only annoyed by the continual expense of replacing

Bottom view of the ''B' supply unit; illustrating layzut.

/ \ |-
(gnfr}oec}lu f VIBRATOR - ,ll \
SEE TEXT } . ':EE:E“ i Vi

h ELECTROWYTIC I

LSSl ' CONDENSERS
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“B” batteries, but also continuously complaining of the
poor reception he obtains. This can be attributed to
weak “B” batteries, inasmuch as good reception is only
ohtained when the batteries are at their peak and deliver-
ing maxintum voltage. As they are used, the voltage
slowly tapers downward and the set proportionately di-
minishes in efficiency. Here again we have excellent rea-
sons for the use of a “B” wower unit such as will be
described. Maximum voltage is delivered constantly, as
a result of which maximum efficiency is obtained from
the set at all times.

Features

The unit operates from a 6 V, (D.C.) source, and from,
in practically all cases, the same storage battery which
supplies the filament voltage to the tubes in the receiver.
Therefore, in cases where a 2 V, “A” cell is used in con-
junction with a 2 V. tube type receiver, a storage battery
must be obtained. The storage battery, if of high ampere
hour capacity, should last approximately 3 weeks, after
which time it can be interchanged with the battery in the
car to be recharged. This process can be repeated in-
definitely, as a matter of fact it is in popular use now in
farms where such units have heen installed. Where a
32 V. lighting system is installed, the battery can be re-
charged, or, if of D.C. nature, the unit may be operated
divectly from the light socket with the proper series re-

sistor for reducing the voltage to the level required.
(Continuwed on puge 377)
Fig, I. Diagram. Divider circuit permits intermediate voltages,
VIBRATOR UNIT 0.5-MF O2-MF. POWER.
TR D Eacwy 1000V TRANS, 0.5
= —— —q1veuow, \ (EA%U) ( MEG.
GREEN '!:-‘-"J
3

SHIELD-CAN GROUND
ONLY (SEE NOTE)

K'
-MF
. -
- d +90v ¢135v. +180V +250V.
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READERS' DEPARTMENT

A department in which the reader may exchange thoughts and ideas with other readers.

"CONVERTING BATTERY SETS"—
LOCKERD

Fditor, Rapio-CRAFT:

The article, in the October, 1934, is-
sue of Rap1o-CRAFT. on converting old
battery sets has been reviewed with in-
terest.

Tn the calculation of the correct fila-
ment resistance for use with the Air
Cell “A” battery, there is one factor
that has not been given consideration.
While the current drain of the receivers
in question is .630-A., this is with 2 V.
applied to the filament. Instead, the
current drain with a new Air Cell “A”
battery should be calculated at maxi-
mum tube voltage of 2.2 V. At this
voltage, the current drain will be in-
creased by the ratio of 2.2 to 2.0 and
therefore will be .643-A. At this cur-
rent drain the resistance required for a
voltage drop of .33-V. will be .476-ohm.

A resistor of .524-ohm as specified in
the article will cause a veltage drop
with a new Air Cell “A” battery of ap-
proximately .35-V. The initial tube
voltage will then be 2,18 V. instead of
2.2 V. While this discrepancy dees not
seem large, the performance of the re-
ceiver will no doubt be improved by be-
ginning tube operation at the rated
maximum voltage. This lower operat-
ing voltage range will also somewhat
curtail the service obtainable from the
Air Cell battery.

While the discrepancy is not of suf-
ficient magnitude to cause concern, we
thought you would appreciate this in-
formation in the interest of accuruacy
and for possible use in any future ar-
ticles of this nature.

L. S. Fox,

% National Carbon Co., Inc.
30 K. 42nd Si.

New York, N. Y.

These comnients by Mr. Fox will be
greatly appreciated by those who not
only wish to operate their sets from a
2 V. Air Cell, but who wish to obtain
maximum economy in connection with
this type of “A” supply.

BATTERIES FOR TEST EQUIPMENT
Editor, Rapio-CRAFT:

Please allow me to bring your atten-
tion to a matter pertaining to batteries
for volt-ohmmeters and radio testers of
various types.

With the Weston model 564 volt-ohm-
meter manufactured in 1930-31 was
supplied an Eveready No. 781 battery
with two terminals. After trying in

RADIO-CRAFT for
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vain to get a new battery in Pitts-
burgh, Pa., to fit my Weston model 561
volt-ohmmeter 1 visited the Pittsburgh
office of the National Carbon Co., where
I learned that the Eveready battery No.
781 was made in two styles slightly dif-
ferent in size: the smaller size with
two terminals and the larger size with
four terminals. The terminals on the
four-terminal battery are too far apart
to fit in the slots provided in the Wes-
ton model 564 volt-ohmmeter.

The manager of the National Carbon
Co.’s Pittsburgh office tried to find a
jobber in Pittsburgh who stocked the
two-terminal battery but without suc-

"HOW DO THEY DO IT?" should be the title of
the view, betow, of a price-card exactly as it ap-
peared in the window of a radio dealer in New
York City who depends upon catch lines to get
transient customers into his store.

No wonder Mr. Set Prospect comes madly dash-
ing back to Mr, Small Town Dealer with fire in his
eyes, and goodness knows what violence in his
heart, remarking something that sounds about like
this: "'You're trying to gvp me! | can buy 'in the
city’ for less than half the price you want, the
same identical set you want to seft me!" If the
dealer is "'wise'' to the wiles employed by a small
minority of the retail radio stores he may be able
to guess something of the true state of affairs—
that there was a "catch wording' of the window
sign that informed the prospective set purchaser of
the “'bargain.'

Note that, it would appear from the illustration
below, there is an “extra special price’' on a well-
known, high-quality all-wave receiver. Presumably,
this extra special price is the figure of $/9.95, im-
mediately following, but such is npot the case! If
your eyesight is quite good, you may be able to
discern the balance of the wording—'"allowance on
old radio’!

Such dubious business methods are practiced only
by short.sighted institutions, for most people shy
from doing business with houses that go in for
tactics of this type. They may ''bite’ once, but it
is "undertakers' "' business—the first sale is the last.
And what is worse (or better, as you prefer}, they
warn their friends against doing business with a
firm that tricks its prospects by means of the ''mis.
leading statements'’ racket.

ALLewakth OV XD AHDQ

1934

cess. (Some mail order houses list the
four-ternminal battery as the Eveready
No. 781, judging from the dimensions
given in their catalogs.)

The manager of the Pittsburgh of-
fice of the Weston Electrical Inst. Corp.
did not know of the two model 781
Eveready batteries, although “many
service men lhave to come to me,” he
said, “to have batteries sent from the
factory at an increased cost for ship-
ping one battery.”

The Rurgess No. 5360 unit has the
terminals about % inch too close to-
gether to use in the above-mentioned
volt-chmmeter.

There are, no doubt, many men
throughout the country who have had
much trouble getting batteries to fit
their testing apparatus, due to lack of
uniformity of batteries used for this
purpose.

Avgust KUIPERS, JR.,
264 Deaver Arve.,
Fmmsworth,
Pittsburgh, Pa.

"SUPER-SHORT RADIO WAVES"
Editor, RADIO-CRAFT:

I have read with interest the article
which was published in the October,
1934, issue of RADIO-CRAFT, entitled,
“Super-Short Radio Waves.”

You have not mentioned anywhere
that this was a joint paper by Messrs,
Linden, Braden, and myself, as ap-
peared on the title of the I.LR.E. con-
tribution. Furthermore, several addi-
tions and interpretations have been
made in the paper you published which
were unwarranted by anything I said
at the L.R.E. meeting or by the synop-
sis originally submitted to you. I re-
fer particularly to the first paragraph
on page 232 which is entitled, “Modu-
lation Without Sidebands.”

No such statement was made. I cer-
tainly did not intend to create any im-
pression that we had developed such
a modulation system, since [ do not
consider that this is possible. We did
state that frequency modulation eould
be very much reduced by means of the
modulating system which was used.
However, the normal sidebands inci-
dent to amplitude modulation would
still be present. When using centime-
ter wave transmitters, the frequency
swing, due to undesired frequency mod-
ulation, is so much greater than any
sideband spacing produced by normal
amplitude modulation, that the normal
10 ke. spacing used in broadcast trans-
mitters would (Centinned on page 374)
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Fig. 1!
The circuit of the volt-chmmeter.

A VOLT-OHMMETER

Rap10-CrAFT, ORSMA Dept.:

A volt-ohmmeter, small enocugh to be
convenient and covering average Te-
quirements is a very useful piece of ap-
paratus. For bench work, the usual
get analyzer is usually too bulky and
is often in the way when you are work-
ing; the described apparatus can re-
place it to advantage where extreme ac-
curacy is not necessary.

The usual multi-range meter is built
around an expensive milliammeter and
uses expensive multipliers. This one
can be built complete for about half the
cost of the better meter.

The top row of pin jacks (Fig. 1 and
Fig. A) is the voltmeter range. Resist-
ance A is 1,000 ohms less the internal
resistance of the meter. B is 9,000
ohms. If this resistor cannot be se-
cured, connect a 3,000 and 6,000 in
series or any combination that adds up
to 9,000. C is a 40,000 ohm and D is a
50,000 ohm resistor.

Fig. 2
Adapter for output meter tests.

7 connecT
TO ™Ma,
POSTS
oN
METER

ADAPTER
FOR OUTPUT
METER,

Members of the ORSMA will
welcome the opportunity of ex-
changing ideas and experiences
in this "meeting place” of the
Association.

Every month RADIO-CRAFT
will publish the most interesting
letters from members for the in-
terest and advancement of the
entire Association. Send in your
ideas for expanding the ORSMA,

now,

The milliammeter range is normally
5 ma. The single pole single throw
switch closes a shunt S which doubles
the meter range. Any other shunt may
be chosen if other ranges are required.
This shunt should equal the meter re-
sistance. If the correct resistance is
not at hand, connect the meter, a “C”
battery of about 4.5 V. and a 2,000 ohm
variable resistance in series. Adjust
the rheostat until the meter deflection
is full scale. Then connect a resistance
across the jacks or meter leads. Vary
the resistance across the meter until
the needle reads half scale. Do not
disturb the potentiometer or rheostat
in series with the meter during this
time. When enough wire is inserted to
give exactly half-scale reading, solder
it from one jack to the switch. The
other switch lead is soldered to the sec-
ond jack. Then opening the switch
gives 5 ma. full-scale reading. Closing
it extends the range to 10 ma.

Continuity jacks are connected up

Fig. 3
A wide-range capacity tester.
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The panel of the simple tester.

with 4% and 22% or any convenient
voltage and by means of the single-pole
double-throw switch will cover a very
wide range, 0-20,000 and 0-100,000 ohms
can be read.

Then too, everyone wants an output
meter for aligning condensers, etc.

With an adapter easily made from
spare parts, this makes a very good
output meter. See Fig. 2. An old 5
prong tube base and a socket is all that
is necessary. File down the socket un-
til it fits tight in the tube base for a
distance of 3- to 3%-in. Shorten the
plate lug on the socket, leaving enough
to solder a wire on easily. Sclder wires
on H, H, K, and G prongs. Drill two
holes in the tube base, one Ys-in. from
the bottom, cne :-in. from the top.
Bare the wires for a distance of about
2 ins. from the ends. Cut off one end,
leaving about %-in. of wire. Solder
this to P prong on socket after push-
ing it through the upper hole in the

(Continued on page 379)

Fig. 4
Improvising "doublet” aerial coupling.
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Fig. A. The scales illuminate as the circuits

are introduced.

A NEW WIDE-RANGE

VARIABLE
OUTPUT P A.
AMPLIFIER

P.A. Men will find it to their interest to read
about this amplifier which has important in-
novations. It marks a drastic departure and
improvement over conventional design.

CHARLES R. SHAW*

HIS modern public address sys-

tem combines onto one chassis a

high-gain pre-amplifier, a high-

fidelity class A voltage amplifier,
a high-power class B power amplifier,
a 6 volt and 110 volt AC power sup-
ply, a 4 position mixer-fader control
panel, and an efficient series of cir-
cuits evolved around the newest tube
—the 6A6. Simplicity of installation
and operation of this system is great-
ly enhanced by incorporating a self-
contained control panel, power supply,
pre-amplifier, ‘“mike”-current supply
and individually lighted translucent
control dials—a quick glance at the
instrument panel (even in the dark)
tells you which device is in or out of
the circuit and its degree of attenua-
tion. A snap of a switch permits you
to read and adjust the current fowing
—‘ﬁes_izn Eng'r Columbia Soumd System Co,

through each bhutton of the carbon
microphone, The simple insertion of a
plug into the amplifier makes it ready
for 6 volt operation or 110 volt A.C.
use. Another switch offers high or
low gain characteristics, while a third
switch offers choice of three different
audio output levels, 5 watts true class
A (with two type 15 tubes), 25 watts
class B (with two type 6A6 tubes) or
50 watt class B (with four type 6A6
tubes).

Uses the New &Ab Tube

The development and perfection of
the 6A6 tube marks a new era in the
production of universally-powered
public address amplifiers inasmuch as
it represents the most powerful tube
designed with 6.3 volt (.8-amp.) heater
and represents a natural outgrowth of
the 53 to which it is identical in every

Fig. |. Wiring diagram. Any powar output from 5 to 50 watts class A or B can be selacted.
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respect, excepting in its heater char-
acteristics (the latter requiring 2.5
volts at 2 amperes). The 6AS, like its
older brother, employs an indirectly-
heated cathode which functions equal-
ly well regardless of whether heater
current is obtained from a storage
battery or from a 6.3 volt winding
on a power transformer. This operat-
ing feature eliminates the necessity of
replacing tubes or using adapters
when changing from 6 volts D.C. oper-
ation to 110 volts A.C. operation or
vice versa.

Although the 6A6 contains two high-
Mu triodes in one glass envelope, which
were originally designed to bhe used
as a complete push-push class B out-
put, it is particularily suited for use
as a two-stage resistance-coupled am-
plitier with a gain of 720; as a com-

(Continned on page 369)

Fig. 2,
Auxiliary connections
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Fig. A, Appearance and parts layout of this novel amplifier,

P. A

AN 18-36 WATT

AMPLIFIER

The latest in P.A. amplifier design, and of
interest to all public address and sound men!
Never before has an amplifier with such tre-
mendous power output, using type 45 tubes,
been designed. Four 45s in the final power
stage produce an output of 36 watts, more
than enough for the average large installa-
tion. Other versatile features are described.

Material employed in under side of amplifier,

Fig. B, above,
The power supply unit, and layout.

> .

Fig. C, above.

Fig. D, below.

Botiom view and layout of power supply.

plifying system capable of deliv-

ering 30 to 40 W. of audio power
will meet the great majority of public
address applications. In 50% of these
cases an amplifier capable of an output
of 15 to 20 W. will prove satisfactory.
An audience of 5,000 to 7,000 can be
covered by a 20 W. amplifier working
into a battery of high-efficieney dynam-
ic speakers. Also, it is well to remem-
ber that the full capabilities of an am-
plifier can only be realized by the se-
lection of an efficient reproducer. Five
watts of audio power fed into an effi-
cient reproducer is equivalent to 20 W.
of audio power using an ordinary re-
producer.

Although power output is probably
the most important consideration in
this type of work, fidelity of reproduc-
tion appears as a very close second. A
frequency response of plus or minus 2
db. from 100 to 8,000 cycles should be
considered adequate of the amplifier. A
frequency response better than this
probably will never be realized in the
conventional reproducing system. As-
suming the reproducers to be unusually
good, the auditorium must possess ex-
traordinary acoustic properties to per-
mit a freguency response appreciably
better than that set forth above.

Coupled with the power output and
frequency response are the very impor-
tant requirements of economy and ver-
satility. The amplificr should be semi-

XPERIENCE in the public ad-
dress field has shown that an am-

portable and capable of use in the
sound truck, or of operation directly
from the A.C. lines for use in theatres,
churches, dance halls, restaurants, ete.
To meet sound truck requirements, the
amplifier should be economical in op-
eration and should consume no more
than 200 to 250 W. power. To meet
the portability requirements, the size
of the amplifier is limited to the con-
ventional ecarrying case of 20 x 20 x
10 ins. To meet the requirements of
operation in such rigid applications as
theatres, churches, ete., the amplifier
should be capable of rack and panel in-
stallation. In addition to this mechan-
ical versatility, the system should be
as versatile electrically as is consistent
with the size and weight specifications
set forth above. The voltage amplifier
should be capable of providing the
maximum amplification possible con-
sistent with stability, tube noise, and
A.C, hum. The voltage gain thus ar-
vived at will require a minintum of pre-
amplification. Standard lines of 200 to
500 ohms should be provided at the in-
put and output of the amplifier. To
reduce the bulk as far as possible, some
system of mixing various inputs must
be made available and integral with the
main unit.

The Amplifier
Audio amplifiers may be grouped in
three general classifications, the class
A amplifier, the class B amplifier, and
(Continued on puge 379)

R 290

|3
200(% Own S
25 waTTS
(ADJ. 10 Gav)

=
AR ( -E
¥ \c2 a
" 82 o1 ME
LR i, fen
FiG.2

POWER  SUPPLY

0.2.mEG
V/2-waTT
17:5, -’um \
F1G.1

| h.i—l l MF

oacram oF il wEE )

18 OR 36 WATT I ﬁ
=

1 (n(u;
(PAPIR)

AMPULIFIER , 241
=

DEPENDING 2 M |
UPON WHETHER 4 - =
20rR4 455  S= e
ARE EMPLOYED l'c, ; L =]
e POWER —af = e |
STAGE | T _1
al Y Y
500 . €]
£, I'E
WATY
1 MF
(EACH)
-~ (PaLER)

4290V,

=

ABOYE FOR
36 waty |
AMPUFIER

348

RADIO-CRAFT

for DECEMBER, 1934



BUILD THIS
5 TUBE MIDGET
SUPERHET. SET

While most constructors avoid building
midget superhet receivers, because of
crowded wiring and layout, this unit should
not impress even a layman as being of such
design. It employs only 5 tubes, and oper-
ates from 110 volts A.C. or D.C.

HUBERT L. SHORTT*

+ CwA3 SIS
v GROUND
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Diagram of this small 5 tube superhet. receiver. Includes a dynamic speaker
mounted on chascis, Operates on either 110 volts A.C. or D.C,, and well, too.

“Chief Engincer, Whaleeale Radin Seivice oo, Toe,

e ainih

broadeast receiver was an imposing piece of ap-

paratus, with a chassis rarely less than a yard
long and containing enough parts to stock a small-town
radio shop. The radio fan who had enough money to build
one usually spent two weeks on the assembly and wiring
operations and another two weeks trying to get the animal
to work!

How different things are today! Tubes, circuits and
power systems have been simplified and improved to such
an extent that a highly efficient superhet, complete with
power pack and even a dynamic speaker, can be built into
a cabinet measuring less than a foot long and half a foot
deep and high. The variable condensers and tuning coils
of the average 1931 super required as much space as that
alone.

An excellent example of modern superheterodyne tech-

(Continued on page 375)

ONLY a few short years ago a superheterodyne-type

A MODERN 10 TUBE
ALL-WAVE RECEIVER

The features of this receiver are numerous,
and of interest to all short-wave listeners
and “hams.” It incorporates a beat oscil-
lator which permits amateur C.W. recep-
tion. Shielded ''drawer" type of plug-in
wave-length range.

S. MILLER*

detail and ean be efficiently used
by either the short-wave fan, the
*Chief Eng'r., Puaal Radio Corp.

THIS receiver is complete in every

Tont — Vou_
- CONTROL 0w

) = -
B -

amateur, or the commercial operator

without any change whatsocver.
Every worth-while short-wave fea-

ture is incorporated in this set, such as

band

continuous
selector stage, drawer coils, A.V.C., va-
riable audio and radio frequency vol-
ume control, electron-coupled oscillator,
audio beat oscillator, sensitivity meter,
plate supply switeh, phone jack, tone

spread, T.R.F. pre-

contrel, ete. The entire receiver, in-
cluding the power supply, is mounted
on one sturdy, chromium-plated steel
chassis and housed in a beautiful, erys-
tal-finished metal cabinet or for instal-
lation in any type console.
Construction

The main tuning is accomplished
with & 4% in. special vernier illumi-
nated aeroplane dial accurately cali-
brated in meters, kilocycles and mega-
cycles. The operator can at all times,

1L.F aaéSKC

{Continued on page 374)
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The instrument
analyzer and p

and ohms tests

A SERVICE MAN'S
PEE-WEE
ANALYZER

described is a combination set
oint-to-point tester. A single

meter permits A.C.-D.C. measurements, volts
,allon a5” X 6l/2” X 2” panel.

E. J. SAMPSON

ANY attempts have been made,
and are still being made, to
reduce the extreme bulk that
Service Men are forced to car-

ry around with them when making serv-
jce calls. While most of them perform
the actual repair work in the shop
nevertheless it is essential that some
sort of test equipment, for analysis of
the trouble, be taken along to the call.
Then, of course, there are numerous
tools to be carried for removing the
chassis or speaker (or both), or for
soldering purposes, replacement of de-
fective parts, ete., ete. Bulky anal-
yzers, while highly desirable from an
angle of efficient testing, since they
contain all requisite meters for all
testing and adjustments, nevertheless
present the greatest burden. For that
Teason RADIO-CRAFT magazine has
published numerous types of ultt.'a-
midget analyzers, so that the_Servnce
Man’s load might be considerably
lightened.

0-100,000 ohms, range
0-1,000 ohms, range
(with battery adjustment for both
ranges.)

Construction Data

Despite the unusually small dimen-
sions of the instrument, congestion of
parts is not true in this ease. The pri-
mary reason for this is in the selec-
tion of proper material for use in con-
structing the unit. The jacks are of
miniature dimensions, and yet with suf-
ficient insulation to eliminate the possi-
bility of breakdown on potentials even
as high as 1,000 V. The use of a single

Fig.
termin

Diagram of instrument., The numbered
als correspond to socket terminals.

meter of course minimizes the need for
considerable space. Two simple toggle
switches permit quick and simple
changeovers from A.C. to D.C., or
ohms or current measurements. Ex-
tremely small single-open-circuit jacks
facilitate external measurements with-
out creating internal interference in
the analyzer circuit. The plugs em-
ployed to plug into these jacks are
specially designed for the purpoese. It
should he emphasized at this point that
only standard manufactured items that
are readily available to any construe-
tor have been used, and are referred to.
The multiplier values and shunt resis-
tors are all indicated in the schematic
diagram shown in Fig. 1, and must be
obtained in the values specitied, if ac-
curacy is desired. They are calculated
for the Weston multimeter, model 301,
and are onl!y suited for this meter.
Adaptation of any other type of meter
will necessitate recaleulation of all
necessary resistors.

And now we present what

VOuTS Sv 10V Sov cov S00V 1,000 v Complete Tests Possibl
we believe to be th(]a smalleslt © ’) ‘/ ) © As e:plained p:(::.:iotls]y
ractical and complete anal- A 39 F :
£zer T e e built. s os not only can this _mstrume.nt
3 : et e e be used for point-to-point
Its functions and capabilities 4 tests and as an analyzer for
itudi . As a mat- o : ;
are IT}U};lzltld;;‘(;:li’;l dos :lmost e reading socket voltages from
ter of 1 ’t,h t the most eX- (;.f..‘" 2676 OLmS the receiver sockets directly,
everythmg " aelaborate cet |9 { but all external measure-
]t)eriswtfwﬂilil’:!o Teis a combi- S ments as well with the anal-
ester - . { i
2 . . Aaran o yzer plugged into the get
nation set tester and point- ) i vy o Ol B X
to-point multi-volt-ohmmeter. _i‘ EAR o | 880 1 aaes e b 66,96 SOd‘evt can b.c'enmad.e. "fhe 5‘;0
> “ure hoth A.C and 2 o £ “ouis ma. range will permi check-
1t will measur n.al er = a2y rouman 3 ing the emission of extreme-
D.C, emplo.\{j a?\vhaich ’can g BATTERY (og ® ly large power tubes, thus
plug 3’;‘1 Cdd ‘i'rom the side o e S o e e swa | making it an ideal instru-
be unplugge \ ment for the sound ov P.A.
—for vre in a bench test set- - | ST CaBiE technician as well as for the
up) which will permit test- | @5 - | Service Man. Also, the 1,000
J 1

ing tubes within the receiver;
alco socket voltage and cur-
rent analyses. All point-to-
point measurements are pos-
sible with this unit. The
actual dimensions of this in-
strument (panel only) are
5x6 12 %2 ing. deep.

The ranges of the unit,
made possible by the use of
a Weston multimeter, are as

tap
BRI
)

fs

- 'Pd':b-l

- K

v L |

( vOLT anD Cuttent
TEST LEaADS ]

e 3
RED, B\A('.

follows:
0-5 V., A.C. or D.C.

V. range of the wvoltmeter
permits testing of power sup-
ply devices that deliver high
voltages within this range.
Inasmuch as no =elector
switch is incorporated within
this unit, all measurements
are made by the simple pro-
cess of connecting two flex-
ible test leads with terminals
to the requisite “range”
posts on the instrument. The
adapter harness connects to

0-10 V., A.C. or D.C.
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THE LISTENING POST
FOR ALL-WAVE DX-ERS

The listener-in will find, in this department, much valuable
data of great aid in obtaining all-wave foreign reception.
All suggestions are of a practical nature.

C. A. MORRISON

What to Listen for During November-
December
HE season thus far has been char-
acterized by an unusual number of
South American stations becoming
evident on the broadcast band.
Static, the bug-a-boo of every DX-er,
and which bothered us all last winter
seems to be mwuch less prevalent this
season and an excellent DX-ing season
is predicted. Australian and New Zea-
land stations are again with us as was
predicted in the last issue of RaADIO-
CRAFT, and should be easily heard with
a little patience and adherence to the
rules laid down in the November num-
ber. Japanese signals are being re-
ported up and down the Pacific coast.
It is a little early, however, for these
signals to be heard in the Central or
Eastern states. Furopean stations are
making an early appearance on the east
coast, and by the end of November will
be coming in with fair consistency over
the Eastern portion of North America.
On the short-waves the 49 meter band
is again becoming very active as the
summer static wanes. This band fair-
ly bristles with stations, which are in
fact a good deal too close together, but
provide both top notch sport, and an
added incentive to the skill and pa-
tience of the DX-er in pulling them out
from between their neighboring stations
on adjacent channels. One of the sur-
est signs of approaching winter is the
early fading out of the 20 meter ham
band, and the 25 meter broadcast band.
During the summer months it is not at
all unusual to hear hams until mid-
night. Now with the coming of dark-
ness the stations have disappeared un-
til the next day.

The Best South American Stations To Try For

Reception of South American sta-
tions is best from darkness to about
8 P.M.,, E.S.T. Once in a while these
stations may be heard on a late sched-
ule or broadcasting a special DX trans-
mission in the early morning hours.
Watch the DX calendar in RADIO-CRAFT
for all special broadcasts of this nature.
In the early evening the South Amer-
ican’s naturally occupy the same chan-
nels as the U.S.A. stations and may be
received only with patience and persist-
ence, and when the local station on
the channel is not coming through
with as great a signal strength as
usual, or is fading. The presence of
these foreign signals may be detected
by a heterodyne whistle on the local
for
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station. Often during a momentary
lull in the local progran, or during a
speaking period the Spanish stations
may be plainly identified in the back-
ground. In the eastern portion of
North America, often times the South
American stations come in louder than
the local stations, for a few minutes at
a time. The following are the best
heard of these stations.

Call Frea. Watts Name Locatlon Dlal
LR3 830 27,000 Radio Excelsior Buenos Aires .

LR2 910 8,500 Radioe Prieto Buenos Aires

LR3 950 12.000 Radio Nacional Buenos Airss

LAR4 990 12,000 Radioc Splendid Buenos Aires

LR9 1,030 5.000 Radio Fenix Buenos Aire

LRS 1,150 20.000 Radio Paris Buenos Aires .

LS2 1,190 40,000 Radio Pristo Buenos Ajres ..

Reception of European Stations

Reception of European stations on
the broadcast band probably offers more
attraction than any other field of DX-ing
as the handicap is greater as the time
difference is unfavorable for broadcast
reception from east to west. Neverthe-
less European reception on the broad-
cast band was enjoyed by hundreds of
DX-ers last winter and with the num-
ber of high power stations in Europe,
and receiving sets becoming more and
more selective and sensitive, it is not
at all a hard thing to receive a Euro-
pean station in the eastern portion of
North America by following our recep-
tion table. European reception usually
starts about the last of November,
reaches a peak in December, and grad-
ually loses signal strength until it com-
pletely vanishes about the last of Feb-
ruary, The central states also enjoy
this field of reception occasionally, and
once in a while a signal will filter
through to the Pacific coast, especially
in the Pacific northwest as here the
signals coming over the arctic regions
have less land surface to eross. Eure-
pean stations must be tuned for from
dark to around 6 or 7 P.M,, E.S.T,, as
at this hour most of the European sta-
tions close down for the night. You
may again tune for them at around
midnight or a little after as they begin
to come on the air again with their
early morning programmes. Saturday
evenings are usually best for European
reception.

Keep Records

As we go into the thick of our DX-
ing season we suggest that every radio
listener acquire some kind of a log
hook. A notebook of some kind is usu-
ally most appropriate. This should be
kept handy by your receiver for jotting
down notes of interest in connection

1934

with your DX listening., The manner
in which you keep this log is a more or
less personal matter, as every dyed-
in-the-wool DX-er has his (or her!)
own pet system. In general we suggest,
in order that this log may be a valuahle
scientific record as well as a source of
pride to its owner, that it should be
kept in a neat and orderly manner.
Start by jotting down at the top of the
page the date. Under this heading
should come a general weather report,
consisting of a brief resumé of weather
conditions at the time, including tem-
perature, wind direction, fair or cloudy,
moon or none, and if possible a baro-
ntetric pressure reading. Below this
start your actual detailed record. This
usually consists of the time (hour and
minute) in a column to the left, and
a description of the station being re-
ceived in columns across the page, giv-
ing eall, frequency, power and your
dial setting. At the right should be
remarks on how the station was heing
received. The understandability and
volume of the signal is usually recorded
using the following scale for reference.

Symbols for Reception

Q Understandability

Q1 Not understandahle

Q2 Only a word now and then understandable
Q3 Understandable with difficulty

Q4 Can be well understood

Q5 Every word easily understandable

R Volume (Signal Strength)

R1 Extremely weak R6 Rather strong

R2 Very weak R7 Strong

R3 Weak RS Very strong
Rt Rather weak R9 Extremely strong
R5 Fair

Thus a station would be given a
Q1/R5 rating in your log if the words
were clearly understandable and pos-
sessed of a fair signal strength.

Many DX-ers prize their logs very
highly. A DX-er’s log is to him what
the stamp album is to a stamp collec-
tor. It is his record of achievements
in this fascinating pastime. Next issue
we shall go a step further and describe
the collecting of station wverifications,
which by many is regarded as the su-
preme pleasure in DX-ing.

The DX-ers' Report; Short Waves

R. H. Tomlinson, Port Chester, N. Y.,
writes that CP5, Radio Illimani is back
again on 49.314 meters (6080 ke.) from
8 to 9 P. M., E.S&.T. He also received
a notice from HJIABE, Cartagena,
Colombia, saying that the government
had made them go back onto 49.05 met-
ers (6,115 kc.). Station ORK, in Ruy-

(Continned on page 368)
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

WHAT THIS DEPARTMENT
IS FOR

I+ is conducted especially for
the professional Service Man. In
it will be found the most unusual
troubles encountered in radio
service work, written in a prac-
tical manner, by Service Men for
you.

Have you, as a professional
man, encountered any unusual
or interesting Service Kinks that
may help your fellow workers?
If so, let us have them. They will
be pald for, upon publication,
at reqular space rates.

CROSLEY 308 CHASSIS

11QET noisy, unstable,” was the re-

port; (see Fig. 1, for circuit in-
volved). Inadequate rating was the
cause of failure of one of the two
parallel 11,000-ohm stabilizing resist-
ors; the other was charred. Both were
replaud but intermittent reception
still occurred. This was finally traced
to an open either within the heater
prong or within the base of the 27
firet A.F. tube. A new 27 was in or-
der and the set worked fine. Some
months later similar complaints were
received and, on test, low plate volt-
age and high plate current were found
on the 27 detector, High plate cur-
rent was due to a shorting 0.5-mf. de-
tector cathode resistor bypass con-
denser giving no bias on the 27; low
plate voltage was found to be due to

Fig. 1. Crosley 305—"noisy, unstable.”
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Fig. 4 R.C.A. Victor M-34 "B' vibrator repairs.

the drop in a normally 55,000-0ohm
plate supply resistor. Apparently, too,
due to leaks, some plate current was
flowing intermittently through the
R.F. bypass from plate to cathode tend-
ing to further increase the apparent
plate current. A leaky 0.5-mf. A.F.
coupling condenser was also found. Re-
place the two 55,000-ohm resistors,
two 0.5-mf. condensers, and the mica
.001-mf, plate bypass condenser and
normal operation will be restored.
Cheek the electrolytic cendenser if the
s0-plate current is too high.

RATTLES IN DYNAMIC SPEAKERS
AT HIGH OUTPUTS
HE writer has often run into dynam-
ies which rattle and blast, or more
properly buzz at high output levels but
which are fine at low and moderate
outputs. What is necded is a new
spider and since this is an integral part
of the assembly it is either necessary
(1) to put in & new cone, (2) to use
some other remedy, or (3) to =acri-
fice volume.
matter of course.
some other cause the spider
(Conttnucd on page 372)

The second follows as a
Due to fatigue or
simply

N Husie 42

-A RFor LF
3 4

Fig. 2. Eliminating dynamic reproducer rattles.
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Radio Service Data Sheet

PHILCO MODEL 200-X 10 TUBE HIGH-FIDELITY SUPERHETERODYNE

(Frequency range: 540 to 1,720 ke.: output: 1S watts from two 42s in class A prime. :
producer [frequency range, 50 to 7,500 cycles], and "sound diffusing cabinet construction; bass-tone contral;

Above, Philco model 200-X High-Fidelity set.
Below, location of alignment condensers.
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geiow, schematic circuit of the 200-X.
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This 8 the first commercial radin set de-
sirned for hirh-quality dual recention of
stundard 10 ke, broadeast stations, and the
new 20 ke, Thigh-fidelity™ stations just be-
low 200 meters; a smoothly adjustable con-
trol varies the selectivity from “sharp” to
“broad.”

As the circuit of this receiver differs con-
siderably from previous designs, a resumé of
ity ontstanding characteristies is essential to
the Scrvice Man, and of interest to the teche
nician.

The selectivity afforded by stare V1 elimi-
nates image-frequeney response and cross-
modulation.  Resistor R13. 10 ohms (“selec-
tivity losser *A’ ") broadens, to 15 ke, selec-

Features: fidelity-selectivity control; special,

high-fidelity re-
meter tuning, AV.C.)

The A.V.C. circuit controls the gain of
tubes V2 and V3. The A F. driver stage de-
livers power to the control-grids of V7 aml
V8 via step-down transformer TI,

At low-volume gettings of manusl volume
control RG6A. units R73 and C76 become ef-
fective in boosting the bass-note response,
repardless of the setting of tone control
switech Sw. 2. At high-volume aettings of
R66A, units R73 and C76 again become ef-
fective in bass-note emphasis when switch
Sw. 2 in position “'A’" shorts and grounds
condensers C,

Because of the double-peak resonance and
broad sclectivity of the LF. circuits, sharp'y-
resonated coil LT is required, in conjunction

tivity, the resonance of the first-detector with amplifier tube V9, in order to obtain
tuned  input  circuit; resistor RI5, 50 000 (ract mid-resonance indication of the shad-
chms (“selectivity losser ‘B*", performs & owgraph meter.

similar function in the oscillator tuned in-
put eircuit.

Tertiary-(third) winding trap circuits L,
of LFT.'s 1 and 2, tuned EXACTLY to the
carrier frequency, clip the tops of the reson-
ance peaks (leaving a double-peak character-
irtic) by absorbing some of the enersy in
the low- and middle-frequency repister—of
the L.F.'s audic component—and thus ac-
centuating the hiph-freauency register.

The dewxree of this absorption determines
the selectivity of the circuit, and is a func-
tion of the dexree of counling between the
primary and €econdary windings of 1.F.T.'s

Radio frequency choke R.F.C. tuned by
variable condenser C49 js a 10 ke. filter,
The purpose of this filter is to remove any
side-bands of a signal which may be coming
through from an adjaceut channel and to
provide clear audio reception up to 10,000
cycles. This mecans that the audio channel
Jrem this point onward is responsive to fre-
duencies up fo 10,000 cycles.

{Refer to Ranio-CKAFT DaTa Sieer No.
128 for additional data concerning alignment
procedure, and recommendations for best
operation of this sci—which establishes a
precedent in radio receiver design.)

1 and 2, as determined by the setting of
the “fidelity-sclectivity™ cantrol—resistors
R24A and R24B (“sdectivity controls A’
and 'B" ), and R24C (‘“sensitivity compen- A n L S
sator’), [_ Vi 78 1F| 5
Without the resistance of R24A and R24R V2 647 — — '\
in the respective circuits the tertiary or trap OE71 1.40sC "b

windingks L act ags a heavy load across the
respective secondary windings, which results
in wide-band {decreased LF, selectivity) re-
ception and decreased sensitivity; the loss in
«enxitivity in thix manner is then compen-
sated cimultaneously by an awntomatie in-
crease in amplification, since the setting of
the *fidelity-seleetivity' eontrul  decreases
the amount of resistance ¢ffective in cathode
resistor R24C, thus increasing the rain of
tubes V2 and V3,

With the registancexs of R24A and R24B in
¢ircuit the trap action is very slight, and

circuit selectivity and sensitivity aie greatly
increased.

Vi, 7 i nd b
A Lo
2

M26 AF3 V9,37 V5,75

Above, socket layout for voltage tests.
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RADIO-CRAFT'S
INFORMATION BUREAU

ELECTROLYTIC CONDENSERS FOR
CONDENSER-START TYPE MOTORS

(298) Mr. Anthony Wade, Durham, N.C.

(Q.) I have a small electric motor. for tele-
vision work, which is about 1/32 horsepower and
designed to operate from 110 V, A.C. However,
the tag on it indicates that it is of the ‘‘con-
denser-starting” type. 1 know very little con-
cerning this type of motor, and inasmuch as [
am desirous of using it for some experimental
work becausz of its speed and certain other
characteristics 1 am asking you for information
which will make me more familiar with it.

What type of condenser, and what size, is nee-
essary to start the motor?

If of a large size, can electrolytic condensers
be used?

What is the theory of operation for such a
unit and, what definite characteristics are re-
quired of the condenser which must be used?

{A.} The information you desire is clearly
and completely described in a reeent bulletin
(The Research Worker) published by the Aero-
vox Corporation. However, for the henefit of
others who might be interested in the same sub-
ject we are herewith reprinting, by courtesy
of this company, all pertinent data regarding
condenser-start type motors, in addition to sali-
ent information on electrolytic condensers which
are used for this purpose.

’In certain types of radio receivers, for exam-
ple those designed for use on 110 volts D.C.
precautions must be taken to prevent damage
to the condenser in the event that the power
lead from the receiver is connected incorrectly
into the light socket. To prevent damage to
the condenser under such conditions it is cus-
tomary to use not one formed plate but to form
both of the plates. When the power lead is
properly plugged into the light socket and posi-
tive voltare is applied to the positive terminal
of the condenser. the condenser functions like
an ordinary unit, However, if the voltage fis
reversed. then the film on what would nermally
be the unformed negative foil acts to limit the
leakage current. By limiting the leakage cyrrent
excess heating of the condenser, which would
irrepairably damage it, is prevented.

Condensers which are made using two formed
foils are frequently referred to as douhle formed

Q. 298 A and B,
Circuit; condenser starting type motor

condensers since both plates instead of one plate
are formed. Condensers for intermittent A.C.
use are also this type. and the purpose of the
double formation is to permit either plate to
become pusitive and yet hold the leakage current
to a low wvalue at all times.

Condensers in which both plates are formed
may be subiected to alternationg current for
short periods of time without damage to the
condenser. If, on the other hand, the condenser
i3 allowed to remain across. say 110 V. A.C. for
a period of hours then the heating, due to the
current, finally causes the condenser to become
so hot as to ruin it.

The most general use of electrolytic conden-
sers desizned for intermittent A.C. duty is in
connection with the starting of “split-phase”™ or
“condenser-start’” type of motors. For this rea-
son this type of eleetrolytic condenser is called
a ‘“‘starting condenser.”” The condenser-start
type motor is not a new development but its
general commercial adoption was economically
not practical up to about three years ago, due
to the lack of suitable low cost starting con-
densers. The development of electrelytic start-
ing condensers pioneered in 1932 by this com-
pany made the condenser-start motor an eco-
nomically practical one to build, Today. such
motors are very generally used with household
refrigerators, oil burners. washing machines, and
other devices reauiring fractional horsepower
motors where the starting service reduirements
are such as to bermit the use of electrolytic
starting condensers.

The c¢ircuit of the motor fenerally used with
electrolytic starting condensers is shown in Fig.
Q.298A. The niotor containg two windings, one
the main winding M, and the other the starting
winding S. Connected in series with the starter
winding across the line is the starting condenser
C and a switch 8w, The switch is of an auto-
matic type which automatically opens and dis-
connects the condenser after the motor ap-
proaches running speed. In some cases the
switch is of the clectromagnetie type, and in
other ¢ases it is of the centrifuxal type, but in
either case it is the function of the switch to
maintain the starting circuit closed until the
motor reaches a sufficiently high speed to con-
tinue to run anil enrry the load as an ordinary
single-phase motor.

The effect of the econdenser in the starting
circuit is to shift the phase of the current in
the starting circuit so that for all practical pur-
puses the motor starts as a two-phase motor
with the starting torque and power factor char-
acteristics of such motors. When the motor
reaches full or nearly full speed the starting
circuit is automatically disconnected and the
motor continues to oPerate As a single-phase
motor.

As mentioned above condenser-start type mo-
tors are frequently referred to as split-phase
motors, sinee the effect of the condenser is to
take the single phase current and to split it

SPECIAL NOTICE

Thos2 questions which are found to rep-
resent the preatest general interest will be
published here, to the extent that space
permits. (At least 5 weeks must elapse
between the receipt of a duestion and the
appearance of its answer here.) Mark such
inquiries, “For Publication.”

Replies, magazines, ete., cannot be sent
C.0.D. Back issues of RADIO-CRAFT
prior to December, 1932, are available at
60c per copy: except the following issues:
/29, 2,3, 4.6, 7,9 and 11/°30; 5, 8 and
9/'31; and 10/'32, which are¢ out of print.
Succeeding issues are still available at the
regular price of 25¢ per coby.

Intuiries to be answered by mail MUST
be accompanied by 25¢ (stamps) for each
separate question: answers are subiect to
subsequent publication if considered of
exceptional interest.

Furnish sufficient information (in refer-
ence to mapazine articles, he sure to men-
tion issue, page, title, author und figure
numbers), and draw a careful diagram
(on separate paper) when needed to ex-
plain your meaning; use only one side of
the paper. List eack question. Be SURE
to sign your name AND address.

Enclese only a STAMPED and self-ad-
dressed envelope for names and addresses
of manufacturers; or, in connection with
eorrespondence concerning corrections to
articles, as this information iy gratis,

Individual designs can be furnished at
an additional service charge. The fee may
be secured by addressing the inguiry to the
SPECIAL SERVICE department, and fur-
nishing COMPLETE specifications of de-
sired information and available data.

]

into two currents 90 demrees apart. If the cur-
rent in the running main phase is I1, and the
current in the starting phase is 12 then the
phase relation of these two currents and the
line voltage at the moment power is thrown on
the motor is as shown in Fig. Q2983. The
rhase angles of the two currents are of course
merely representative of the general relation
existing between these twe currents and the
vultage.

The important point to be noted is that in
the case of the condenser start type motor as
shown in Fig. Q298A. the two currents are
essentinlly 90 dewreves out of phase with each
other and this results in giving the motor the
starting characteristics of a two-phase motor.

Since the condenser is in the circuit only dur-
ing the starting period which is usually a couple
of seconds it is customary to rate electrolytie
starting condensers in terms of the number of
starts per hour. Aeccordingly starting conden-
sers are normally rated for service where the
number of starts per hour doex not exceed
twenty and each start has a duration of not
more than three seconds, Under such conditions
of service electrolytic starting condensers have
been found to perform extremely satisfactorily
on tests eguivalent to many millions of start-
stops of a motor.

Electrolytic startink condensers can be tested
by connecting them directly across an A.C. line
and measuring the current; this will determine
the capacity of the condenser. If the frequency
of the supply is 60 cycles the current will be

(Continued on page 373)

Q. 298C, left,
10 =t T T T | J o Phase relation between current and capacity when motor starts up.
AT "
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JLO%AL, Q. 299, below.
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MAKE RADIO WORKMOREPROFITABLE
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Presented on this page are books of the RADTO-CRAFT LIBRARY SERIES—a most complete and authentic set

of volumes treating individually, important divisions of radio. t
the opportunity to specialize in one or more of the popular branchea of the indusiry.
real help in your work and they will contribute to your money earning capacity.

epare time at home.

Each book has been designed 1o give radio men

You will find them a
Read these books during your

The authors of these books are well-known 1o everyone. Each is an expert radio man; an authority on the
subject—ecach is thoroughly familiar with the field which he represents.
This is the first real opportunity that you have ever had to build a library of radio books that are authentic.
MOST OF . THE BOOKS HAVE BEEN RECENTLY REVISED AND REWRITTEN TO KEEP THEM UPpP
TO THE MINUTE. Mail coupon below for your books.

Book No. |

Radio Set Analyzers
And How To Use Them
By L. VAN DER MEL

WHh Full Iestructions and Descriptions
of Set Analyzers. Tube Checkers, Qs3-
elilators, ete. {(Just revised.)

Book No. 2
Modern Vacoum Tubes
And How They Work
By ROBERT HERTZBERG

With eomplete Technical Data _en Al
tandard end Many Special Tubes.
C(Just revised,)

Beok No. 9
The Superheterodyne
Book
All About Superheterodynss
By CLYDE FITCH

How They Work, How te Bulld asd
How te Service Them,

Book No. 4
Modern Radio Hook-Ups
The Best Radlo Clreulte
By R. D. WASHBURNE

A Complete Compendium eof the Most
Impertant Experimental and Custom-
built Reeoivers.

Book Ne. 3
Hew te Become o
Radio Service Man

By LOU!S MARTIN

Mow to get started In the businese of
servicing radics and how t¢ make
meney in thia flald.

Book No. &

Bringing Electric Sets
Up to Date

By CLIFFORD E. DENTON

With Pentodes, Multi-Mus. Dynamie
Speakers—Complete Informatien How
to Modernize A, C.. D. C. and Bate
tery Operated Receivers.

Book No. 7

Radio Kinks and
Wrinkles
By C. W. PALMER
For Service Men and ExDerimenters

A Complete Compendium on the Latest
Radio Short-Cuts and Money Savers—
These Kinks Are Great Time-Savers.

Book No. 8

Radio Questions and
Answers

By R. D. WASHBURNE

A Selection of the Most Important eof
5.000 Questions Submitted by Radio
Men During the Course of One Year—
They Are All Answered by a Techni-
cal Expert,

Book No. 9

Automobile Radio and
Servicing

By LOUIS MARTIN

A Complete Treatise on the Subject
Covering Al Phases frem Installing
to Serviting and Maintenance. A Book
That 1s Greatly Needed Today.
(Just Revised.)

Uniform

Volumes are all uniform size. €
All Books average of 50 to 120 llustrations. Fach bk is printcd «n fine

paper and no expense has bLeen spared 10 wmake iU an custunding
Yaulue.

x D inthes, and contain on an

Book No. 10

Home Recording and
All About 1t

By GEORGE J. SALIBA

A Complete Treatise on Instantaneous
Recordings, Mitrophones, Hecorders.
Amplifiers, Commercial Machines.
Serviting. ete.

Book No. !

Point-to-Point Resistance
Measurements

By CLIFFORD E. DENTON
The Modern Method of Servieing Radle
Receivers—a Book Which Radio Ser.
vice Men Have Referred to More Than
Any Other,

Book No. 12
Public Address
Installation and Service
By J. T. BERNSLEY

Modern Methods of Servieing and Tnstall.
ing Public Address Equipment.

Big Discount
To You

In order to make it possit for
iersaae 1o by thy tim ks, the
1y {54 ceht price has  hee
sade uniform for all  solumes.
You can bmy the s lowoks sera
rately, but jcu thould take gd-
vantage of our special offer:

When Five (§) Books
Or More Are Ordered
Deduct 207, From
Your Remittance

SImpls fill {n the eoupnn at left,
1 1 it to us tocether with
urorodttanee,  Cheoks,  Statps

non orders I

which

GERNSBACK PUBLICATIONS, INC., 99 KHudson Street, New York, N. Y.
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PHILCO MODEL 200-X HIGH-FIDELITY SET—ALIGNING AND OPERATING PROCEDURE

I.LF. Adjustments

In aligning this receiver an unmodulated
service oscillator will be required, due to
the fact that the adjustments are more
critical and complicated than in conventional
rsdio sets,

With an unmodulated signal it is not pos-
sible to obtain output indication in the usual
mAnner, Instead, reversed action—maxi-
mum output is indicated as minimum read-
ing—is secured by connection to the A.V.C,
system. That is, connect a high-resistance
voltmeter, reading 0-5 or 0-10 V., across
cathode bias resistor R7; normal, no-signal
reading is 3V.

After preparing the unmodulated signal
generator and connecting the voltmeter as
directed, proceed as follows:

(1) Set the receiver tuning dial at its
extreme low-frequency position. Remove the
grid elip from the cap of V2, and connect
the signal generator antenna lead in its
place. Connect the ground lead from the
signal generator to 4he ground terminal of
the chassis. Adjust the signal-generator
frequency to exaetly 175 ke. Turn fidelity-
selectivity control R24 all the way to the
left.

(2) Adjust the 6 L.F. padding condensers.
C20. C22, C30, €32, C41 and C38, in the tops
of the 3 LF.T. cans. for maximum output
{(minimum meter reading), starting with the
compensator or padder at the front of the
chassis, and continuin® with the adjustments
toward the rear of the set. During these ad-
justments, the output of the signal generator
should be regulated to maintain a voltmeter
reading of approximately 2 V.

(3) Connect & 250 mmf. condenser from
the plate of V4 to Rround., This will in-
crease meter reading to sbout 2.5 V.

(4) Readjust [.F.T. 3 secondary padder
C41 for maximum output.

(5) Readjust [.LF.T. 83 primary padder C38
for maximum output., Do not again touch
the grid padder C41. ’

(6) Turn the fidelity-selectivity control
all the way to the right.

(7) Adjust the first and second LF.T.
tertiary (third) padders C23 and C33 for
MINIMUM output (maximum voltmeter
reading).

; (8) Leaving the fidelity-selectivity control
in the right-hand position, it will be found.
upen varyink the frequency of the signal
wenerator, that two definite dips will appear
in the voltmeter realling—one at 167 ke. and
another at 182 ke. These dips in the volt-
meter reading indicate the reduired peaks in
the tuning curve. The amplitude of these
peaks shouwld be equal: that is. the same
voltmeter reading should be obtained at both
167 kc. and 182 ke. Any variations in these
two readinks ean be corrected by a slight
readjustment of third I.F.T. padder C38.

R.F. Adjustments

The R.F. portion of the receiver is adjusted
as follows:

{9) Replace the grid clip on V2 and con-
nect the antenna terminal of the signal gen-
erator to the antenna terminal of the chassis.
Turn the fidelity-seleetivity control all the
way to the left and set the receiver dial at
1,500 ke. The same type of output indica-
tion is employed as in the [. F. adjustments.

(10) Adjust the signal Renerator for a
frequency of 1,500 ke. Adjust the *oscil-
lator” padding condenser C19. and first-
detector padding condenser Cl4, for maxi-
mum output and in the order mentioned.
Regulate the signal-generator output control
to maintain a voltmeter reading of 2 V., as
before,

tenna padder C4 for maximum output.

(12) Readjust padding condenser C6 for
maximum output. Do not axain touch pad-
der C4.

(18) Set the receiver dial and the signal
gencrator at 600 ke. Adjust the oscillator
low-frequency padder C17 for maximum out-
put. As the R.F. tuning is rather broad.
there will be a considerable range on the
dial that will Zive about the same output
when C17 is adjusted for maximum out-
put. The padder must be adjusted at the
middle of the range. This point may be de-

termined with accuracy in the following
manner; Starting with the usual voltmeter
reading of 2V.. slowly turn the receiver

dial toward the low-frequency end and, at
the same time, readjust padder C17 for
maximum output until a point is reached
where the maximum output is indicated by a
voltmeter reading of 2.5 V. Note carefully
the exact dial reading at this point. Follow
the same procedure while turning the dial in
the opposite direction until the output read-
ing decreases to the same value. Set the
dial at the exact center of these two points
and readjust padder C17 for maximum out-
put.

(14) Adjust the third LF.T. tertiary padl-
der C40 to xive minimum width in the
shadow tuning meter in the receiver. This
padder is reached from rear of chassis.

Tube Voltages

Referring to the tube socket illustration,
voltages are as follows: with a 115 V. line:

Tube P. to S.-G. K. to C.-G.
Type K. to K, Gnd. to K.
Vi 225 1] 3 0.2
Ve 210 T3¢ 8 0
V3 210 T3 8 0.2
Vi 220 76 4 4
V5 110 (]
Vé 225 0 0.2
v? 335 0 35
vs 335 0 35
Vo 63 (] 0
Vio 350 (plate to wrouml)

*G3 and 5 to K. **Gl to
to K., 90 V.

(Voltages as read with a high-resistance
voltmeter for plate, gril and cathode tests:
set dial at 55, volume control at maximum,
and R24 at middle positiono

Power transformer data: terminals 1.2,
white. 120 V.:; 3.5, yellow, 780 V.: 6-7,
blue, 5 V.: 8-10, black. 6.3 V.: 4, yellow—
green tracer (venter-tap of 3-5): 9, black
—-yellow tracer (center-tap of 8-10).

Adjustment of 10 Kc. Filter

The 10 ke. filter in the audio circuit will
rarely require readjustment. As the proper
adjustment of this padder. C19, requires an
accnrntcly  calibrated  auwdio  oscillator, it
shou'd be reset anly in the event that it has
been tampered with or in cases where it has
become hecewsary to replace one of the ele-
ments of thi< filter. An emergency adjust-
ment of this filter ean be made in the fol-
lowing manner:

(15) Connect the siknal generator to the
control-grid of V2, leaving the grid elip in
place.

(16) Disconnect the voltmeter from re-
sistor R7 and connect an outpot meter to
the plates of the power output tubes in the
usual way.

{17) Set the receiver dial at 550 ke. At
this point the oscillator in the receiver will
be tuned to 725 ke. The adjustment of the
signal generator (switch in “unmoedulated™
position) to approximately this same fre-
gquency will cause an audible beat note to be

K., 22 V.; G2

quency of this beat note until zero beat is
reached, at which point the output meter
readin® will decrease to 0. Turning the re-
ceiver dial now in either direetion will grad-
ually increase the frequeney of the audible
note so that at 540 or 560 ke, a 10.000 ke
note will be heard. At either of these points
padder C49 should be adjusted for minimum
reading of the cutput meter.

The Reproducer System

High musical notes travel much in the
same manner a3 a beam of light. The higher
the musical frequency, the more pronounced
this “beam effect” becomes. (See, “Third
Dimension in Music,” Rapio-Crarr. May.
1934, p. 654.) In fact, when using fre-
quencies above 4,000 cycles, this beam nar-
rows down to a path directly in front of
the speaker cone. Conseaquently, an in-
clined baffle board is necessary in order to
transmit the heam from the floor up to the

ear level, so that the high notes can be
heard. In the model 200-X cabinet this
idea is carried further—the reproducer is

mounted on the inclined baffle board, so that
all of the high notes are projected directly
to the ear level. Due to the use of a high-
fidelity speaker especialty designed for this
eabinet the effect of these high notes is so
pronounced that it is hard on the ears if
the listener happens to be standing directly
in the front of the undiffused beam.

In the beam, more hizh notes are heard
in proportion to the remainder of the music
than would he natural or normal in listening
to the original musiec. Therefore, it is
necessary to diffuse  these  high notes
throughout the room. This desired result
has been accomplished in the design of the
speaker and cabinet. (See “The Problems
in High-Fidelity Design,’™ Rapio-Crart, De-
cember 1934, p. 339.)

Inside the cabinet. consequently, the in-
clined baffle board is set back beyond the
grille ¢loth, and a “sound diffuser” is mount-
ed directly in front of the reproducer. This
sound diffuser has no effect on the low or
intermediate notes, but does produce the
desired diffusion with respect to the hivher
musical frequencivs. The inclined baffle
board talses the high notes to the ear level,
and the sound difuser does the rest by
spreading  the additional high notes all
throussh the room 30 that no matter where
the listener is sitting he wxets the correct
proportion of hizh, low and intermediate
notes. (Incidentally, the diffuser also in-
cludes a fronsverae reflector which acts to
project the correct praportion of high-fre-
quency notes to the ear of the person tun-
ing the receiver.)

To et the full benefit from the acoustic
design of the 200-X, the set should be placed
across a corner of the room, or at an end
of the room where the reproducer is un-
obstructed by any larBe pivce of furniture.

Chain programs are often sent over land
wires which may he limited to 5.000 cycles,
but even on this frequency the 200-X gives
noticeably more natural reproduction. Such
chain programs, however, may be heard
with full 7.500 eycle fulelity when picked up
on the station originating the broadcast and
when not too far away from it.

High-fidelity reception may be obtained
from certain stations in the daytime when
sixnals from distant stations on adjacent
channels are too faint to interfere. At
night, however. the adjacent-channel signals
may be strong enourh in some cases to
cause interference if full high-fidelity re-
ception is attempted; to eliminate this. mere-
ly readjust the fidelity-selectivity control.

(11) Turn in R.F. padder C6 until the heard in the speaker. By means of the sig-  (See Radio-Craft Data Sheet No. 127 for
voltmeter reads 2.5 V. and then adjust an- nal-generator tuning control, reduce the fre- circuit, and ket and d. layouts.)
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HOW WHAM GCOES
"HIGH FIDELITY" John J. Long, Jr.

ITH “high fidelity” being acclaimed as “the greatest ad-
vance in radio since the invention of the vacuum tube,”
it is worthy of note that high-fidelity receivers are an eco-
nomic waste unless there exists high-fidelity broadeasting.
Probably the first of existing stations in the broadcast
band of 200 to 550 meters to extend jts entire facilities is
radio station WHHAM. (This station, located in Rochester,
N.Y., is owned and operated by the Stromberg-Carlson Co.)
At present Rochester’s “50,000 watter” is installing new
line, studio and monitoring amplifiers, and rebuilding its
studio-transmitter telephone circuits to accommodate an
increase in frequency range from 30 to 5,000, to 30 to
10,000 cycles.

NBC’s new Radio City installation is “high-fidelity’’ and
line facilities from New York to Rochester were designed
to pass all frequencies from 30 to 8,000 cycles, so when
the changeover is complete WHARM will be able to boast
of “high-fidelity” throughout its daily 16 hour schedule.

The Westcrn Electric 50 kw. transmitter which was
put into use in 1933 is designed to handle all audio fre-
quencies required by the most exacting standard. It has
a capability of 100% modulation over the range of 30 to
10,000 cycles, and the modulation characteristic over a
range of 40 db. is well within 2 dh., The noise Jevel below
1004 modulation is minus 62 db. The use of a cathode
ray oscilloscope together with standard Jevel measuring
equipment will enable us to maintain the transmitter up
to this new standard,

In the studio control rooms have been installed new
W.E. high-fidelity amplifiers capable of passing all frequen-
cies between 30 and 10,000 cycles with a deviation of less
than 2 db. and less than 1% harmonic distortion.

Telephone lines connecting control rooms with the trans-
mitter are being changed to carry the wide frequency
range without a deviation of more than 1 db. Short lines
used for broadeasts outside the studios may be equalized
to cover the range without a deviation of over 2 db. The
portable field amplifiers are capable of wide-range repro-
duction, use W.E. dynamic microphones, and are com-
pletely A.C. operated.

In a high-fidelity system there are several requirements
which must be met if the full efficiency of the system is
to be realized, as follows:

(1)  Program material must be of high calibre.

(2)  Studio acoustics must be correct.

(3) The microphone must be free from peaks and be
capable of wide-range response,

(4) Audio amplifying equipment must be of wide-
range type, offer very little distortion, and be
inherently quiet.

(6) Telephone circuits must be equalized for wide-
range operation and have a low noise level.

(6) The transmitter must be capable of fajthful re-

production, and must not distort audio frequen-

cies either in amplitude or by the addition of
spurious frequencies generated by the transmitter.

The noise level must also be inherently low.

A high signal level must be maintained at the re-

ceiver input, to override any atmospheric noisze

which may be present.

(8) The entire receiver must be designed for high-
fidelity reception and use a loudspeaker system
capable of reproducing all of the required frequen-
cies faithfully both in amplitude and range. The
neise level in the receiver must be as low as in
any other part of the system.

(9) The acoustics of the room in which the receiver's
loudspeaker is located must be reasonably good.

In conclusion, it is apparent that the broadecaster’s effort

to perfect his transmission will go for naught unless the

public cooperates by demanding receivers capable of re-
producing all that the transmitter puts on the air.

Chic! Engineer, Staticn WILAM,

)

_
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SERVICE MEN SAY —

You poN'T H;IE
TO "BABY"
BURGESS

BATTERIEE}

You Can Use Them
7 or 8 Hours a Day
and Get FULL Service!

It is no longer necessary to use battery operated sets only a
few hours a day 10 get full service from your batteries. BUR.
GESS engineers have proved—by many tests in our laboratory
and in actual use—that you can operate a set equipped with
BURGESS Batteries seven or eight hours a day and get the
same number of hours of service!* You don’t have to “baby”
BURGESS Batteries. They are built to stand the gaff!

Dependable DRY ““A’ Power
at Less than 1¢ an Hour!

Distinctdly a BUR-
GESS development,
the POWER HOUSE
is a 1009 DRY "A”
battery designed for
use with 2.volt sets.
It costs only $3.20
and delivers 400
hours of dependable
service. Itis compact,
weighs only 14 1bs.,
requires no attention,
is not affected by
weather. The POWER HOUSE will deliver every hour of
service we’ve built into it even when used for long periods
each day.

World-Famous BURGESS
"B’ and “C’’ Batteries

BURGESS Batteries have been taken to the
North and South Poles and all around the
world by explorers who would have only bat-
teries built (o “take it”
hour after hour without
any decrease in the total
hours of service de-
livered. Recommend
BURGESS Batteries, and
as owners of battery op-
erated sets enjoy more
programs per day they
will thank you. BUR-
GESS BATTERY COM-
PANY, Freeport, I1l. proper capacity.

BATTERIES AND FLASHLIGHTS

Economical op-
eration of 7 t0 8
hours a day de-
pends. of course,
on the set being
powered by bat.
teries of the

Please Say That You Saw It in Rapio-CRAFT



)) MANUFACTURERS
of QUALITY RADIO SUPPLIES

tow of tle
1 sl T i

Below are listod Lat

hinmslred s of
praduets which we . all

typrial of thie values which we affor
servieelen.  Awm@atenrs amd  Experimenters
know that TCA bl for QUALITY.  Lisst
upsn  ICA praducts for relialuhity 1l b
petlihitlicy The list prices shacn b
jeet ta @ dizcwsnl WoAuTe tehos pu Beixo i
thru your Jnbber iruiite Ml Orids
Heauxe e seml Soair order alpeeet Wiluine
Juhiber ol we will see that Yoib gl Pty

aMppelieal .

S.W.COILS WOUND ONLOWLOSS
SVIALL BAKELITE RIBBED FORMS

4 prong. % windings. 4

coils pover 16.217 miders. !
Have loweloss  wire for H :
primary gl tickler  Wilk ?y !
tane i ithy LI mmfid ne= o

denser. List brice $i.90.

NEUTRALIZING AND
ALIGNING TOOL KIT

With carrving ense.  Inelubes pvery
Jarssibiles comlinatinn  of cony 1
et ralizing tieels whiels ser
neen MUST Love,  1d sepmt
Histinet  telescoping  parts s
whiel can e Nzl for several
it suplied fn Flaade L
11 vost eiekot Cesa,  Rast )
wiaplete $4.00.

NEW ALL WAVE DOUBLE
—_— —n
DOUBLET ANTENNA
Wew type Hoise Feducin: avi-

wave recefvers, Big lmprove
ment over ordinary doublit
anlennas. 60 ft. span; List
prive $5.50. Special 31 M1
spant where there are speee
limatations. List price $6.00

RADIO SCREW

DRIVER KIT
INSULOID
HANDLE

Five speeiul,  hi-earhon
stiwl radio serew  drivers.
foenlold  liandle  permits
positive  insulation and
N Tust  what  evoy
worvicoman,  woatenr  atel

experimenter nposls, Slzes
1Yx7, G TYNG T,
stx 4™, 104 cfg”.  List

wrette case $1.75.

LOCK-SOCKET WRENCH and SCREW DRIVER SET

Just  what  the  rad)
vheemad of fan neols
Consbds of 11 qarts,

T ysrade steel, adia e
rhalel, Regmwsiriver
anil hanglle, bex Lisnllay
and rxtensians amil k-
t wrenches jE
fT, 11327, 3/8°
/167, Also 1 kpupled

seiket  wrencli  tg bt
3/16" 10 3’8" «dauble

it
bex nuts. L.t $2.00.

T
AND WRENCHES

Fully Insulated Tla
Complete as above - s
Majestic Altachment for No. 1919
Crosley Attachment vo. lol9

for No.

L SCREwW BRIVEN

BIG NEW CATALOG

Sl 10c stumps or culn
aml mailing.  Lists

Just oft the paess!
t coveT vost of luil
Lingpdieds  of  parts pressories il receiver
Lits Bl SHORT WAVE SECTION!

INSULINE CORP. of AMERICA

23-25 Park Place Dept. C-124 New York, N. Y.

tem for ail-wave and short |

priev compdots with leath- |

RADIO-CRAFT

LATEST IN TELEVISION

(Continued from page 331)

| vibration. which in turn insures a steady and
clear picture. The stability of the machine is
demonstrated in Fig. E. Running at full speed

a coin remains balanced without rolling or fall-

ing off. On the extreme upper left of this
| photo can be seen an exciter lamp for the sound
track of the film which Lermitted sound accom-
puniment with the pictures at the demonstra-
tion. Next to it can be seen the 6 V. auto-
mobile headlight which is the only source of
light employed in scanning the picture to be
transmitted. The lizht from this lamp is focused
on the respective scanning disc nmirror-lens #s
the lens approaches into the path of the rays.
The scanning disc lens then converges the beam
to a pin point on a portion of the picture
frame. Dark or light exposures on the film
modulate this point of light as it passes through
on its way to a photoelectric cell. From then
on. it becomes a question of amplification {where
the receiver is tied to the transmitter by means
of a transmission line) to bring the impulse
back of sufficient strength for receiving purposes.

At this point we again find proof of the
remarkable brilliance and ingenuity of Mr.
Peck's inventive ability, A satisfactory and
cfticient amplifier for television purposes must
have a substantially flat characteristic from 10
| to approximately 50,000 cycles (depending upon
the number of scanning lincs) to permit the
attainment of clarity and detail in the pictures.
In other words the same dexree of amplification
must take place at 10 cycles. as at 1000 or
50.000 cycles, Hitherto this “straight-line”
amplification has been thought only possible
with the “resistance coupling™ type of amplifi-
cation. Certainly no radio engineer has ever
Jdeemed it possible to obtain such wide-range
and straight-line amplification from 'trans-
| former counling.” And yet, Mr. Peck has de-
signed transformers, which he employs in  his
receiving amplifier {shown in Fiz. C). which
have an absolutely flat characteristic up to fand
possibly over) 150.000 cycles. As a3 matter of
fact, to doubting Thomases. he states that Bu-
reau of Standards tests confirm his claim in
tests and measurements which they have made
up to 70.000 cycles, which was the limit of their
measuring equipment, By using transformers
of this design a more efficient and stable ampli-
fier is possible, all of which, of course, results
in an improved picture.

Vertical scanning at the transmitter of this
system is accomplished by the eontinuous mo-
tion of the film: horizontal scanning. by means
of 20 tubular mirror-lenses arranged in a com-
pletely cloged circle and rigidly mounted in a
sceanning dise directly connected to the shaft
of a synchronous motor rotating at 3,600 r.p.m.
One end of each tubular mirror-lens of molded
wlass is silvered on one end. as shown at A
in Fig. H. This construction has a number of
advantages,

Vertical scanning at the receiver is secured
hy loosening one screw and tightening another
to rock in its mounting one of a series of half-
round mirror-lenses in order to change the
angles of incidence and reflection (The flat-
strface arva of these molded glass mirror-lenses
is silvered. a8 shown at B in Fig, H.): hor-
izontal scanning is obtained as the mirror-lenses.
60 in number and arranged in a completely
clased circle, are rotated at 1.440 r.p.m. by dircet
connection to the shaft of a synchronous motor.

I Kerr Cell Modulator

The lizht for the imase, which is projected
| on a sereen to total 14 ins. square, is also ob-
tained from a 6 V. automobile type lamp. This
is the only source of light in this television re-
ceiver and accounts for the black-on-white pic-
ture. The beam of light from this lamp is
modulated by a ccll of the Kerr type (but con-
:illerubly improved by Mr. Peck). shown in Fig.
F. with remarkable efficiency. then focused on
the mirror-lenses of the seanning dise which. by
aljustment of two serews that “rock’” each lens,
directs and projects the spot of light to its
proper position on the white screen. As pre-
viously mentioned, the size of the image is 14
ins. square. which is more than satisfactory
for home use.

At the recent radio show held at Madison
Square Garden in New York City., Mr. Peck
had the cquipment set up in a booth and enter-
tained visitors with television dvmonstrations
of newsreels. Despite numerous difficulties due

e — | 10 the location and hasty installation. the audi-
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ence was more than agreeably surprised by the

clarity and detail of the ‘''received image.””
Transmission, of course, was done from an
adijacent booth. Synchronization was almost

perfect, and the results, even at the show. were
[ar superior to any other equipment that had
ever been demunstrated.

This television system may he operated in
one of two ways. First, it may be arranged,
ax at the ariginal demonstration. for direct-wire
operation, utilizing one “televizion transformer”
for matchingt into, and another out of. a 500
ohm transmission line. Using this system. s
single.  centrally-located transmitter could be
used to enerstize several hundred receivers at
remote points (as in a school or hatel, for in-
stance). The accompanying sound is trans-
mitted over a second, 500 phm transmission line.

In the second, or “radin” system the tele-
vision transformers are not required. inasmuch
as the transmitter, in this instance, modulates
the output of the radio station. and the signal
picked up by the tuning unit of the radio set
feeds into the “Kerr cell modulation amplifier’”
by means of resistance coupling from the detec-
tor stage of the tuner. Synchronism Dbetween
transmitter and receiver is obtained, in both
instances. by operating the transmitter and
receiver scanning disc motors from a 60 cycle
supply having the same phase. (Operation in
this manner would be particularly convenient
within the confines of individuai cities. utilizing
a wavelength of, for example. 5 meters in order
to limit the range of the tranamitter,

It is understood {at the time that this is
being written) that more highly perfected {and
efficient) equipment is being manufactured now
and will be ready for sale shortly. An increase
in the number of television transmitting stations
and studios would do much towards placing this
new radio development on a level almost equiva-
lent to musical broadcasts—and in a short time,
too, if given a chance.

o
BERLIN RADIO SHOW

(Continued from page 335)

9 watts output.

Perhaps the most novel part of this set to
American readers is the extreme style of the
cabinet and the unusual drum dial. The latter
is a full vision affair with the names of the
stations recorded directly. In Europe. it is cuse
tomary to identify a station by the city in
which it is located, rather than by the call let-
ters as used by American stations.

The second set, shown at Fig. C, is a come
bined radio and phonograph. The receiver con-
tains four tubes. has three wave ranyges, con-
tains 6 tuned cireuits which supply an effective
selectivity of 9 ke employs iron core coils and
has an output of 3.5 watts, The cahinet, when
closed follows the severe lines of ultra-modern-

i=m found almost universally in the new sets
at the Berlin show.
The third set is also notable for its cabinet

and dial. In thix ecase, the dial is a bretentious
unit which records the stations not only by their
loczitions ar cities, but also by fruaiuency. The
latier reading is obtained from the circular scale

Fig. G
Control your radio set by the clock™
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at the bottom of the dial. A tuning meter is
also included, for convenience in tuning.

Ceil Developments

This year. at the Berlin show, there is a wide-
epread use of iron-core coil:. which ilast year
were seen only in a few models. This is shown
by the receivers mentioned above, two of which
employed metallic cor

The following iron-cored coils are used in
German  receivers: Ferrocart coils  (Goerler),
Sirufer cuils (Siemens). H-coils (Telefunken)
and Draloperm coils (Dralowid). Al:o, some
special coils f the Stassfurt Company, while

the firm Megzo. of Munich, produce an iron |

core which c¢zn be moulded like be¢swax into
any desired shape.

The writer eannot help but dipress long
enough 1o remark that if the last mentioned
cores hecome kenerally popular in manufacture.d
eets. Service Men will work with modeling 1ools
{as used by ulptors) instead of the aligning
wrenches and insulated serewdrivers now in
vogrue,

The coil assembly shown at Fig. E. is the
triple wave-band unit used in the new Sitmens

receivers.  This coil assembly. it will be noted, |

is a combination of air-core and iron-core coil
the long-wave coil has an air cure, and trimming
is accomplished by the position of the copper
dise (it will be noticed that this is the system
el years ago by Hugo Gernsback in hi
Peridyne recciver). The medium-wave or broad-
cast band coil is an jron core inductance of the
Sirufer design, wsing & trimmer made of th
same material. The short-wave inductances are
a compromise bhetween air-core and iron-core
types, as the trimmer of Sirufer material pro-
Jects well into the core of the coils, and thu
increases their inductance values materially.
The ¢oil shown in Fig. F is a tvpe of all-
wave coil system which has been introduced at
the Bertin show and which will prebably find
favor with radio constructors, there, due to the
short leads facilitated by the unusual switching
system used. Types of these coils are available
to cover all wavelenzths from 19 to 2,000 meters.

A Switch Clock

The interestinr litile ¢lock shown in Fig. G
contains a svnchronous motor for operating the
clock mechanism. and a flexible swiiching de-

vice, operated by the clock. for turning on radio |

sets or other electrical appliances at any pre-
determined time and turning them off when
desired,

The last of the illustrations shows an unusual
type of line voliage adjustment usal in one of
the radio receivers shown for the first time at
the Berlin Radio Show. A meoulded case clips
on the back of the set and inside of this casc,
a emall plug is found which may be inserted
in one of five jacks for different line voltage
from 110 to 249. When the inculated case is
removi<dl from the set, the current is automa-
tically cut off from the receiver.

Onlvy a very few of the interesting units ex-
hibited at this show have been shown hire.
Lack of space rules that we must leave out
many unusual and new devices. However. it is
hoped that from these few examples. the trends
in design in Germany can be generally under-
stood.

Fig. H
A novel line-voltage compensa’ov
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a QUIET
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Built on a Radically New
Engineering Principle

OR the first 1time, ahsolute
quiet, smooth, positive control
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Electrad’s new 16-feature Volume
Control is GUARANTEED
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smoothness increase wilh use.

A radically improved engineering
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panel.  Loosening a single screw
M removes the end cover and a new
wpe power switch (approved by
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aluminum.  Cuts  easilv—saves
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able.
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It’s a natural . .. this new RADIOHM
with or without complicated testing l
apparatus . . . is still the best.

As smooth as a baby’s skin , . . and '
as efficient as twenty vears of labora- |
tory work can make it.

No wonder the majority
of service men use CEN-
TRALAB’S exclusively...
and a mere handful give
you practically every re-
sistance combination you
will ever need.

CENTRAL RADIO
LABORATORIES
MILWAUKEE
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should bea ...-Am{d-
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CENTRAL RADIO LABORATORIES
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FEDERAL
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olims per hutten, weight 134 Ibs. Polished chro-
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to owi.

Dealers! Servicemen!
The Most complete line of [ublic Address Eauipment.
Short \Wave sets and accessories, Radio Replacement
PParts. latest type receivers and complete service men's
necessities,

Write for our new 104-page Catalog—FREE,
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| THE PROBLEMS IN HIGH-

FIDELITY DESIGN

(Continued from page 339)

audio amplifier section of the radio receiver. but
rather in the radio-frequency section. Also in
the present method of broadcasting, most stations
are not equipped to broadcast programs with
“high fidelity.” It should be remembered that,
previously, broadcast stations were allotted trans-
mitting frequencies on the basis of so-called
10 ke. separation.” In other words. they were
not permitted to deviate more than 5,000 cycles
above and below their assigned frequency (wave-
lenieth), In simple language this means that the
modulater and amplifying equipment must be
such as to eliminate freduencies above 5,000
cycles. since if their equipment permitted fre-
qunencies above this limit to be modulated upon
their transmitted wave the stations would be
operating in excess of the 10 ke, limit and con-
sequently interfering with the tran:mission of
the station whose assigned frenquency was closest
to it.

Another point that must be considered. and
which has seriously hampered the possibility of
hich-fidelity performance in previously designed
receivers. is that of the R.F. amplifier section of
the radio receiver. The reader will recall the oft
heard and repeatedly advertized phrase "absolute
10 ke. separation.”” Thix meant that the selectiv-
ity characteristic of the receiver was such that
each tuning circuit was peaked to a sharp cut.
off 5.000 cycles each side of resonance. This
characteristic was ideal in previous years when
selectivity was hizhly desirable and the inter-

| ference between stations was a factor which the

average listener desired to climinate. However,
when we consider that this 5.000 cycle limit does
nat permit the reproduction of 2,500 additional
cyvcles which are so highly necessary for high-
fidelity reproduction, we find that selectivity and
high-fidelity conflict.

In view of this important fact, the prohlem
arises as to how then will it be possible to em-

| ploy a high-fidelity receiver to the extent that

no reception interference is obtained to mar the
program? The answer is that only in so far as
long-distance recention is concerned will the
poor selectivity factor in a high-fidelity receiver
impair its eficiency. We say this with consilera-
tion of the fact that usually 80% of the radio
listeners pick up only the programs of local sta-
riona (within the radius of 190 miles). and sinc~
it is well known that the separation between
loval stations is at least 50 ke, no interference
trouble npeed be encountered on locul reception,
and because of this 50 ke. separation between
local stations not orly can a high-fidelity re-
ceiver be desizred to include the 2.500 additional
cxeles. but the increase ean he made as hich as
25,000 eycles if so desired. thus resulting in a
¢ ceiver of nhsolute high-fidelity characteristics
for loral reception only.

All these facts may not keep the doubters quiet.
They mivht point out that the new high-fidelity
Ieceiver is not a sensitive “DX" set. and for that
reason nobody would like to possess such "in-
elficient” apparatus. They would be abzolutely
right, if radio enczineers had not devised a new
circeuit system, and a new kind of LF. trans-
former whose frequency range can he very easily
“narrowed” from 7.500 cycles to about 2.000
eveles.  This i3 especially useful where it is
necessary to separate a certain far-diztance
station from several powerful nearby stations.

New I.F. Transformer Design

The newly-ilexigned LF. transtormers (see
Fiz. 1) have the usual tuned coils A and B
(primary and secondary) and in addition (far
ditferent from the conventional design) a thirl
coil “C”. When the entire resistance of Rl
is put in the circuit of ceil C, the couil does not
absorb much energy from A and B. In other
words, high gain and rreat selectivity exist.

But when the resistance of Rl is decreased,
coil C absorbs energy from B and A, This re-
duces the gain and the selectivity of the circuit.
The response curve becomes flatter and flatter,
and allows frequencies up to about 7.500 eycles
to he passed. The decreasing of the variable
resistor R1 brings about a reduction in selectiv-
ity. This reduction is compensated for by a

. decrease in the pentagrid converter and first LF.

stage bias through adjustment of R2 and R3.
Both tubes have a variable-mu characteristic. It
is well known that a small variation of the
bias changes the output of a variable-mu tube,
and so changes the circuit selectivity.
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A very simple method is used to synchronize
the decrease of the bins for both tubes with the
variation of Rl (the so-called ‘high-fidelity”
contro] resistor). The bias control resistors R2
and R3 are ganged with the 8,775 ohm unit RIL,
(To the same shaft there is also attached a see-
ond, 8.7756 ohm resistor. [t controls a similar
coil "C” in the second LF. transformer. No
variable bias control resistor is used for the sec-
ond LF. tube however.} This network of re-
sistors and the extra coil in each LF. trans-
former are the important part in the entire
system. They insure nenrly perfect control of
selectivity when the LF. transformers are ad-
justed for maximum or minimum range.

A Special Tuning Meter Circuit

It is also well known ns to how critieal the
tunink is with a conventional superheterodyne.
But tn met the maximum resonance point by
working within the 2,000 eycle range without a
tuning meter seems almost impossible. That is
the reason why we shall find in all high-fidelity
sets an especially high-quality tuning meter.
This tuning meter will be driven (in most cases)
by an extra tube. If the second detector were
used to drive the tuning meter, as ks usually the
ease. the indicated resonance point would depend
on the fidelity control setting. Hence, the design
radio engineer had a good reason for deciding to
use a special tube with a complete circuit for
this purpose.

Something About Rectification and Distortion

The method of coupling between the last LI,
circuit and the second-detector, and further the
coupling hetween the I.F. circuit and the tuning
nieter circuit, is most interesting in high-fidelity
sets. This coupling is a real LF. voltuzre po-
tentiometer, since it will regulate the LE. energy
to the dinde second-detector. However, its main
purpose is to reduce the distortion of the =set.
For this same reason there is no use for the so-
called square-law detector, because it hax too
much noise and too much sceond-harmonie dis-
tortion. and it is replaced by a linear dinde.
But, diodes are non-linear too at small inputs.
They need a hizh input to work without distor-
tion. However, in all advanced models, sufficient
I.F. enerzy is ensily available. In fact. it is
found, sometimes. that this input is even too
much in spite of the A.V.C. stase. and the fir<t
A.F. tube then becomes overloaded. In cases of
this sort a new source of distortion ix created,
in spite of the fact that <o much attention was
given to the construction of a linear rectifier
stage. All this trouble can be climinated if the
tuning meter circuit is used as an LF. potenti-
ometer.  (See Fig., 2.)

The Audio Frequency Stage

1t is not a secret that most of the distortion
in the muajority of the sets upon the market
taday originates in their A.F. stages. To be
below the 57 distortion limit, it ix necessary to
design the A.F. stages with great care. The first
A.F. tube must not be allowed to overload, and
in the ontput stave there should be only used a
pish-npull arrangement. Because of the desire to
minimize distortion as much as possible in high-
fidelity receivers. we find the use of triodes in
the power output stage imperative. Generally,
the A.F. arrangement will comprise. a 56, as
the “driver,” and in the push-pull stage two 2A3
power vutput trindes follow. Between the second-
detector and the driver a filter is included which
sharply cuts off any frequency response above
the limit of 7.500 cycles. Sometimes this filter
network is varinble and can be used to fan out
either bass or treble response to suit the taste
of the listener, or the acoustics of the room.

The Audio Frequency Transformers

It is not neeessary to say that high-fidelity
audio transformers are required in a hich-
fidelity receiver. The new A.F. transformers are
uniform in response from 40 to 12,000 cycles,
The cores are very often made of “Hyperm,” a
nickel-irnn alloy with an extremely hixzh initial
permeability., This alloy is also used for the
shielding case, affording a maximum of shield-
ing with a minimum of size and weight. A
plate bypass condenser is employed to tune the
primary windings to some low frequency (about
50 cycles) so as to render prominent the low-
frequency response.

The New Loudspeakers
At the beginning of this year it seemed that
the horn speaker would again come into prom-
inence. But at the present time this type of
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speaker does not geem to be extensively wsed in
the new high-fidelity sets. It may be that the
horn speakers will come back next year. A
reason for not ueing horn spenkers to accentnnts
the “highs" may bhe the sharpiy-caleulated list
price of the new sets, and also a new method of
producing u better radintion of the high fre-
«uencies without a horn. (See following ypara-
wraphs.) At any rate it seems that the dynaniic
reproducer with  two  directly radiating  dja-
phragms will predominate in the fizht this yeur
at lenst.

There are now some *‘duo-unjt" 8DPeakers on
the market. which employ two cones, a smail
and big one. The small one radiates the hizh
frequencies, and the larger cone the corresponid.
ing lower frenuencics. However, the (uality
seems to have heen unsatisfactory, since until
now there has heen no attemipt by radio manu-
facturers to comniereinlly employ these duo-
unit speakers,

At present the ncw dynamic speaker with the
enliareed cone is preferred to the duo-speaker
system.

The reason for this enlargement (10 to 12 ins.
diamcter) is to raise the air-load of the cone.
By this we pet higher efficiency and a partial
elimination of same distortion. The voice coil
of these new speakers is very interesting. It i:
wound of aluminum wire; this construction re-
duees the weight --in so foing it serves to boost
high-frecmeney radiation. The cone itself is made
of two different kinds of paper. (See Fix. 4\
For the part close to the voice cgil (the so-
enlled apex) a xtitf material, especially adjusted
to obtain strong radintion of the “highs.” is
used. The outer edire is mude of a lighter paper
having greater Aexibility.

Increased High-Frequency Radiation

It is a weil-known fact that a great many
dvnamic speakers padiate the frequencies above
3.000 eveles bt only within an anele of about
20 dezrees of the cone-axis, (See Fig, 4B.) in
other words the high frequencies efficiently radi-
ate only straivht out from the cone-center, but
very little radiution being obtained in other
directions. In some of the new high-fidelity ree
ceivers, however, we find, in front of the cone, a
“dilfuser”™ to spread the high frequencies around
the room. These "diffusers™ {see ¥iy, 5A1 are
made of iron ~heet of simple anxular formation.
The lenith of the dilfuser-vanes has to be in a
certain relution to the cone-diameter and to the
hirhest fredquencies which arc intended to be
radiated with high efliciency. Parallel to the
dilfuser-vanes are arranced twn vertical straight.
cning fins to produce both lateral radiation ane
dilfusion of the hizh frequencies, (See Fig. 513.)
Sanwtimes we find lhelow  the dilTuser-vanes a
single horizontua) iren wing with a slight upward
anvle arvanged to produce sound deflection in n
divection upwanil fram the cone.

Iron Sheets or “Dead” Material?

The construction of the diffusion vanes an]
fins invelves the question of the muterial 1o use
for thiz purposs. While it is much cheaper tn
use sheet iron, acoustically it scems much hetter
to use u material that is practically sound Jea!

Fig. 5
How *'diffusers" increase radiation,
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THIS ALL-WAVE
SUPER FOR ONLY
A truly professional receiver, sponsored by 8 lead-
ing radio parts manufacturers, that can be built

without special tools.

Among the features of this now famous set are:
band spread over entire tuning range; T.tube super-
neterodyne circuit; built.in power pack; all A, C.
operation; beat note oscillator; and many others.

for only $2.50 you can secure the ALL-STAR
Foundation Kit from your jobber containing drilled
Erayde panel and sub-bate, pictorial and schematic
wiring diagrams. Then buy the remaining parts as
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2815 W. I19th St., 4647 W, Yan Buren St.,
Chicago, Il Chicago, HI.
Thordarson Electric Ohmite Mig. Co.,
Mig. Co., 836 N. Albany Ave.,
500 W. Huron St., Chicago, NI,
Chicago, lll. Crowe Nameplate &
Cornell.Dubilier Corp,, Mig. Co.,

4377 8ronx 8ivd., 1749 Grace St.,
Chicago, 1.
Electrad, Inc,,
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Build the Latest Radio Sensation
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(nen-resonating—for example, thick wood plates,
leed, pure aluminum, etc.}. Further, it is neces-
sary to use material with a highly-polished eur-
face. This is the reason why some radio manu-
facturers use galvanized sheet iron. Theze
diffusion vanes. cte., seemed to be at first very
simple, but from the standpoint of ncoustics they
involve a very complicated system of sound-
wave reflections, and a great deal of scientifie
work will be necessary before the maximum
efficieney can be obtained.

Cabinet Acoustics and Low Frequencies

The placement of the speaker close to the
floor in the cabinet which huauses a1 high-fidelity
receiver chassis has very interesting possibilities,
1t ix known that we can obtain very different
wound effects if we move the loudspeaker to
various points of the room, The cause of these
Jdifferent effeets lies in the multiple reflections,
counter-reflections, and sound diffractions that
follow the radiation of even a single note! Now
we may use (see Fig, 3) the entire room as a
kind of reflector, ar in other words, as i mix-
ture of a harn and a cone, The flour of the
room is one vane, and the back wall behind the
cabinet i3 the other one, Both togrether hive a
function which might be compured with the
function of a big cone

It is reasonable to expect that we can pro-
duee the best offect if we place the loudspeaker
cune just in the center of this giant-conc. That
is the reason why we will find in many of the
new high.fidelity reccivers the loudspeaker prac-
tically upon the bottom of the cabinet, or per-
hahs o few inches above the floor. In some cases
the Joudspenker ix placed at a certain angle to
the back wall to obtain a special reflection
“downward” to the floor. And where it is de-
sired to ret a second sound diffraction effect it
is necessary to place the loudspeaker further
frem the floor.

Summary

ATl in all. the design problems of a hirh-
fidelity receiver. while seemingly complex have
been. thus fur. cxecellently mastered. Consider-
ing that present receivers of this type are com-
paratively “pioneer™ examples of design one
must woender at the amazing eflicieney and im-
proved repreduction attained. The salient points
in design, which have been outlined, indicate
great progress in this direction, What the future
radio receiver will sound like can be predicted
with assurance, on the basis of present suceesses
in overcoming technical obstacles. Of a certainty
the improvements to come will be towards @
closer approach of lifelike fidelity in reproduc-
tion. The answer to the question, "Is it im-
possible for you to tell the difference between the
criginnl and the reproduction?’ will be, abso-

lutely, ""Yes!"

A VELOCITY "MIKE" AND
PRE-AMPLIFIER

(Continued from page 338}
A Humless Pre-Amplifier

An amplifier which will permit the full hen-
efit of the excellent response of such a miero-
Jhone must have u useful range hetween 30
and 12,000 cycles. Such a pre-amplifier, althoukh
simple in its operation, presents certuin difti-
culties, particularly if it is A.C, operated. One
in which these difficulties have been climinated
i« shown in the saccompanying photographs, ani
in Fie. 2.

The simple construction, easy operation, and
low cast, puts the described pre-amplifier within
the reach of cvery one. More important, it
climinates the A.C. pre-amplifier’s worst enemy—
hum. The hum adjuster used is not exactly a
hum eliminator, but rather a hum bucker. Yet.
unlike a hum bucker, it climinates background
noises but does not introduce any A.C. ripple
during the periods of modulation.

It is a well-known fact that one of the primary
causes for hum is the source of grid bias. A
certain part of the A.C. henter supply, there
fore, is introduced into the grid ecircuit in op-
posite phase to the existing hum. By merely
adjusting the hum bucker, the correct amount
of “‘bucking current’” can be introduced.

Automobile tubes have been selected for this
pre-amplifier, for two reasons, They offer a
minimum level of thermal-agitation noises: and
the lower heater current creates a much weaker
field around the cathode than tubes of the
214V, series.

DPlease Say That You Saw It in RADIO-CRAFT
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It is needless to say that although the pre-
amplifier circuit is a simple one. high grade
parts shoull be used in its construction. The
final results eannot be any better than its
poorcest component.  We mean especially all
transformers shoull be so designed that the
feeble currents enceuntered will be passed over
the entire sudible range. Condensers or re-
sistors should operate quictly, Wire-wound re-
sistors nre advisable fur the plate coupling units,
although there are some high grade earbon
resistors that will funetion as well.  The power
supply is huilt on a svparate unit to prevent
hum pick-up between the input transfermer
(line-toerid) of the pre-amplifier and the power
supply  transformer The two transformers
should be at least four feet apart, although Ly
varying the relative pogition of one transformer
to the other, it is also pe=sible to obtain a nin-
imum pick-up at a smaller distance,  The posi-
tion of the output transformer i- not eritical.
The circuit of the amplifier for A.C. operation i3
shown in Fig. 2, while a battery operated unit
is found in Fig 3,

In some cases, the "R supply for the nre-
amplifier can be obtuined from the main ampli-
fier. If, however, the main power supply is
taxed so that modulation cuuses variations in
the "I voltagex, such variation on the me-
amplificr will cause motor-boatine.  The power
“13 supply should only be used for the pre-
amplifier when the voltuwe variations between
the conditions for no load to maximum output
do mot change the "I wvoltage by more than
5 per cent. This can readily be checked with
a voltmeter,

The txin of the deseribed pre-amplifier is
51 db, when an input transformer of .15-meg.
secondary impedance is used. A hizher imped-
ance is not advisnble =ince it will tend to drop
the response curve on the hizher freqguencies,
Hlowever, if the microphone is going to be used
on speech only, a complete cut off ut 5,000 cveles
would not impair the quality of reproduction.
In this case, an impedance as high as .25-mew,
mistht be uxed.

One characteristic of the power supply which
must not be overlocked is the use of buffer con-
densers, Although bLuffer condensers seem to
have gone out of mode with the pi--ing of the
gascous rectifier, their purpose in this case is not
exactly to block R.F. currents, but to cut down
the peak value of the transformer voltage. You
will find that their use will bring down the
value of the ripple without further changes in
the filter circuit. Another “out-mode” feature,
is the introduction of a D.C. potentiul between
the heater and cathode of the amplifier tubes.
This is not helpful on the average radio receiver
or medium gain amplifier but will give a marked
improvement when an overall gain of 120 to 150
db. must be realized in the whole amplifier.

Fig. A. A view of the completed ribbon microphone.
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It will be noted from the photograph. that a
very neat job can be dome, inexpensively, by
using discarded metal battery boxes (old auto-
radio type). Practically any chassis can be
adapted and placed inside the box. It can also
be noted that the pre-amplifier is placed on
top in the rack. The power supply is placed in
the bottom to rive a maximum distance between
input transformer and power transformer. and
the main amplifier is placed in the center. Also
notice the position of the input transformer.

Two of the dials on the top panel are “'ladder’”
networks for mixin® two velocity microphones.
The third dial is the 10,000 ohm variable resistor
used as a tone control. The lower dial is the
zain control of the main amplifier. The meters
are employed to check grid—and plate current
of the output tubes.

The combination of the ribbon microphone and
amplifier shown in the photograph will give
straight line amplification over practically the
entire audible range, and therefore makes an
ideal unit for publi¢ address or speech input
equipment for low or medium power transmitters.

Hum Bucking

The hum bucker works in the following way.
The main source of hum is the grid bias supply
which is part of the total “B” supply of the
amplifier. Rerardless of how efficient the filter-
ing is, it contains a certain amount of ripple.

By connecting a potentiameter across the
heater supply, it is possible to introduce a certain
amount of alternating current into the grid
circuit. The phase and value of this current de-
pends on the relative position of the potentia-
meter contact arm with reference to the :enter,
which is the neutral point. By careful adjust.
ment of this device, it is possible to buck the
ripple almost in its entirety.

Another interestinz detail is the introduction
of a D.C. potential hetween the cathode and the
heater element. The latter having a positive
value. The reason for this is that the heater
element like a filament of a vacuum tube will
emit electrons. The insulating gleeve between
the heater and cathode becomes slizhtly conduc-
tive under the high temperature and, therefore.
nermits the free passage of electrons towards
the cathode. By making the heater positive in
relation to the cathode this electronic flow can

| be reduced to a minimum value.

! ®
| PEE-WEE ANALYZER

(Continued from page 350)

a T-prong plug for which adapters must be ob-
tained so that receiver analyses may be made
into 4-, 5-, and 6-prong receiver sockets. The
| numbers below the bottom row of jack openings
| indicate connection to & corresponding pin num-

ber to the socket terminal. in accordance with
| RMA specifications (recently adopted). ‘Thus
quick and simple access to any desired terminal
position of a socket is thereby poussible.

The small flashlight battery for resistance tests
is enclosed within the case, By simply *hrowinys
the toggle switch to the ““Ohms’® position, all re.
sistance tests of an average order are possible.
The small knob in the center of the panel is for
obtaining zero adjustment on the chmmeter seale
when the two test leads are shorted.

| Lists of Parts

One Weston model 301 universal
meter (0-1 ma.). Has four terminals:
A.C. and 0-1 ma.:

A.C.-D.C.
0-5 V.

Fig. 2
Mater circuit for A.C. readings.
[ —
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LATEST TECHNICAL
INFORMATION.... ..
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@ Now available, A convenient 104-

page Manual containing essential
information users must have to get
optxmum performances from any de-
vice using vacuum tubes.

Complete data on over 90 receiv-
ing tubes. Base Symbols. Recom-
mended Operating conditions, cir-
cuit applications, amplifier classi-
fications. Over 150 cuts and dia-
grams. Represents months of pains-
taking research by Sylvania’s
famous technical staff.

This Manual is as Necessary as
your voltmeter. Just fill in the cou-
pon, attach 10¢ in stamps and mail.

YOURS! for 10c 7» STAMPS

HYGRADE SYLVANIA CORPORATION

Makers of
SYLVANIA TUBES
HYGRADE LAMPS

ELECTRONIC PRODUCTS
© H. 8. Corp.. 1934

Factories
ST. MARY'S, PA.
EMPORIUM, PA.
SALEM. MASS.
CLIFTON, N. 1.
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THE SET-TESTED RADIO TUBE

10c- TECHNICAL MANUAL-10¢c
Hygrade Sylvania Cerporation.
Emporium, Pennsylvania, (8-17)

I'lease send me the new Sylvanis Technical Manual.
! enclose 10 cenis In stamps.
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Address

City Rtate .
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UNIVERSAL
ALL-WAVE
ANTENNA SYSTEMS

Designed
by pioneer
specialists
in RADIO
NOISE
ELIMINA.-
TION

OUTSTANDING FEATURES:

1. Adapted to simple inverted “L”
flat tops and to single or multiple
half-wave doublets.

2. Wave band switches tune antenna
system to listening band, assur-
ing maximum signal strength,

3. Ample noise reduction.
4. Rugged weather-proof materials,
5. Two models—$4.95 and $6.95.
Stocked by leading parts jobbers
everywhere.
Send for latest free bulletin.

Tobe Deutschmann Corporation

CANTON, MASSACHUSETTS

RADIO-C

|  *Two black phone-tip jacks;

*+Fourteen 101JR red phone-tip jacks:

*Two red side-pressure jacks;

*Six No. 102JR red circuit-opening jacks:

*One Nop. 456 silver contact composite socket ;

*0One No. 477 composite socket ;

*One No. 907 WLCAP kit ;

*One No. 111 DLT current plug lead:

*One No. 112 SLT jumper leal (black) :

*0One No. 112 SLT jumper lead (red);

One S.1.D.T. toggle switch with center "off”
position :

One D.P.D.T. topgle switch;

One 1000 chm midget rheostat (chmmeter ad-
juster) s

One fountain pen 4.5 V, flashlight battery (3
cells) ¢

One each, Weston
5,000 ohms, 40,000 ohms,
000 ohms, and 500,000 ohms:

One each, ochmmeter resistors, 10 ohms, 35.1
ohms, 10 ohms and 44149 ohms:

One each, series shunt resistors, 744 ohm,
6.606 ohms, €6.96 ohms and 297.6 ohms;

*One molded case, 5x61ux2 ins.;

One Hx61, ins. engraved panel;

Miscellancous screws, wire, solder, cic.

1,950 ohms,
400,-

multipliers,
50,000 ohms,

*Name of manufacturer rupplied upon request,

A UNIVERSAL-CURRENT
ARM-REST PORTABLE

(Continweed from puage 337)

ing its frame to accommodate the drum dial, we

faxten the unit in place wing &/32 machine
| screws with a 1 inch metal washer and a 1 inch
sponge rubbzr washer on each side of the chassis
pan. This results in a three point shock-proof
mounting  which i3 quite necessary under the
circumstances to eliminate acoustic feedback.

Should the constructor desire to use a gang
condenser other than the one specified, it must
be ohserved that any discrepancy in physical
dimensions will result in failure of the knobs to
attain the proper location in the case. unless
provision is made accordingly. A condenser of
lizhter construction is also likely to cause trouble
frum acoustic feedback.
|  The shielded coils are fastened to their respec-
tive brackets: the antenna coil to bracket J in
Fig. 2 and the interstaste coil to bracket K. The
aame bolt which holds the coil in its shield holds
the assemhly to the bracket. Topether, with
thiir associated dual bypass condensers, they are
| fastened to the chussia by means of the same

bolts which ecarry the R.F. and converter tube
sockets. This detail is shown in Fig. 3 in which
1the antenna coil is represented at A and the
R.F. col] at B,

The oxcillator assembly is next in order. It
will b nated that the oscillator coil is mounted
upen the tracking condenser, the same two 8/32
machine serews which pass through the chassis
pan and shield can serving to bind the whole
unit together. Fiber or lock washers shouid be
placed on both sides of the tracking condenser
16 prevent the isolantite base from becoming
eracked through tortional strains.

While it is rather difficult to home-construct
the antenna and R.F. coils hecause of their
miniature size and universal windings, the ex-
perimonter may casily wind the oscillator coil
should he choose te do so.  Accordingly, winding
data is given under Fig. 3. The plate cail is
weund in the direction opposite to the grid coil
The low end of the £rid coil is fastened directly
to the mounting strip and the other three leads
fastenad to lugs. Tracking adjustments are ob-
tained in the usual way.

The first L.F. transformer is a double-tuned
assembly of conventional style, but the second
unit i« very closely coupled and may thercfore
be only single-tuned. In zelecting coils for this
axsembly, units of large phyxical dimensions
sheuld be chosen, or a single unit transformer
in which hoth coils are wound tugether. A half-
wave cirenit is employed in preference to full-
wave because a higher rectified voltage is thus
cbtained.

Condensers C1 and €2 are mounted to the
cha:sis pan under the R.F. tube by means of a
metal strap. Condensers €3, C4, and C5 are
mounted on the oPposite side of the pan with
a simlar strap, and each condenter case is
bonded to its retaining strap with solder. The
grounded sides of the tondensers are not con-
neeted to these straps but are conneeted to the

Plcase Sey That You Saw It in Rab1o-CRAFT

RAFT for DECEMBER, 1934

| The MATTHEWS’

Challenger.

Asg featured in November Radio-Craft

NOISE-FREE RECEPTION WITH THE NEW
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chassis pan directly with short lengths of wire.
The choice of can type condensers in these par-
ticular locations is hased on a desire for rigidity.
since they provide good solid lugs with which to
anchor their associnted resistors.

The bakelite sirip shown at G in Fig. 2 is
supplied with soldering lugs for each hole, the
three center ones being made fast with machine
screéws into the threaded hakelite and the other
Lwo with the screws which hold the strip in
pluce. Spacing washers are employed to main-
tain %-in. clearance belween the strip and the
pian. Note that all serews coming through the
outside of the pan must be flat-head screws and
properly countersunk since we intend to fit the
carrying cas.: shuely around these surfaces.

Lugs are also fastened to bakelite strip F in
Fig. 2. leaving the holes which are net tapped
to fasten the whole strip to the speaker frame
by maans of D and E (Fig. 2). The hracket
which eriginally carried the output transformer
now carries this assembly.

The filter condensers are potted in a tin hox
whaose dimensions are given at [, and M in Fig,
2. lour individual units comprise the assembly,
and they are wired tomether aud the lead wires
color coded before the sealing compound is
poured into the can. The colors are given in the
schematic. Fig, 1. The other parts may be
mounted and wired without regarl to any par-
ticular order.

The Power Supply

Where a radio set cmploying 2
inverter is permanently installed in an auto-
mabile, it is wenerally deemed unnecessary to
fret about battery polarity since the installation
once correctly made need not be disturbed, but
in an outfit which is to he moved in and out
and perhaps from one car to another some pro-
vision must he made to meet varving conditions.
A polarized relay might be used, of course. but
the arrangenmont employed here iz simple, more
positive. and less expensive. It consists of an
automobile anmeter and a six prong plug with
a# resersible socket. An ordinary socket may
be used by reaming one hole adjacent to the
heatcr prongs to the larger size so that the plug
may be inserted in twe jpositions. An arrow is
mscribed on  the outside of this plug. The
method of operation is simple: The set is con-
nected to the power with the palarity plug re-

mechanieal

moved.  When the power switch (on the volume
control) is turned “on™ the ammeter needle
jumps ta right or left—we simply insert the

plug with its arrow indicating the same direc-
ton aud eonnections are proverly made. The
proper direction to connect the meter is readily
determined by experiment since it may involve
only a single permutation.

It might he well to obsery
the polarity plug we have jnst mentioned is al<o
used to chang- from AC. to D.C. operation by
inserting it in the Droper socket.

The adanter to accommodate the szet to 220
volts is simply ane of the ol ventilated *“*voltage
rerrulators™ which were intended to be inserted
between the power cerd and the wall outlet.
The orixinal resistor unit is removed and a wire-
wound poreelain unit of the proper value is
inserted in its place.

To insure an absence of vibrator hash, certain
brecaulions must be observed. The moving arm

at this point that

in the vibrator unit must be groundel te the
chaszis imwmedialoly at the sociirt. Both R.F.C.1
and R.F.C.2 must be individually shielded. It is
important that they be located at the point
where the transformer leads come through the
cehasgi Condensers €26 and C27 are .001-mif.

units and are contained within the vibrator.

Fig. E
“"Opened up'' view of arm-rest portable.
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There is a Special Department on the latest Broadcast and All-Wave Recesivers
You'll find an entirely new Department on REFRIGERATION
a new money making field for Servicemen. A
whole section on PUBLIC ADDRESS is the most complete and all inclusive thing

Then there is our matchless SPECIALIZED SHORT WAVE DEPARTMENT which
constitutes a complete catalog listing everything the Ham, Brasspounder and
Experimenter will ever need; Sets, Kits. Transceivers, Pre-Selectors, Converters,
5 meter Equipment as well as other Short Wave parts and accessories.

For 13 years the "WHOLESALE" Catalog has been the Serviceman's "Bible."
Today—this greatest Radio Catalog ever printed in which everything is listed
at lowest wholesale prices—is yours for the asking. Write today for your FREE

BUILD YOUR OWN

5-Tube AC-DC Super-het Receiver Kit

All you need is a screw driver, pliers and
soldering iron to build this raw Trutest §

super-heterodyne
with 3 pre-selactor stage shead of the first
detector. Chassis measures only 10!/, xd1/;"x
aynamic
with
illuminated dial, smooth action vo'ume con-
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BIGGEST

Latest, Most Complete
1935 RADIO CATALOG

This amazing new 1935 Radio Catalog is
the last word . . . the greatest Bargain Book
of Radio ever published. There are more
pages, more items listed, more nationally
known lines, more Specialized Departments.
Over 50,000 items make this great 192-
page book the Sensation of the Radio In-
dustry!

trof, etc. Wave length range |90-550 meters.
Comes completely drilled, No extras to
buy except tubes. Simple to build from
our detailed, easy-to.follow diagram and
wiring instructions. i S 95
No. Y 22014—5 Tube AC-DC Kit, s

including speaker but less tubes $3 20

Matched kit of tubes

Wholesale Radie Service Company
100 Sixth Avenue. Dept. C.124
New York. N.Y
= " 1 [ ¥ No. 56
- 1 B Jescrilim at-
Name
i
C State.......

WHOLESALE RADIO SERVICE (-

‘NEW YO
JOO Sixth
Ldcal Branch 219 Central Ave.,

Avenue

ATLANTA
430 W.Peachtree St.N.W.
Newark, New Jersey,

.

| A

sures full Coverage at a lower cost.

Manufacturers of Fox Sound Preducts

3120 Monroe Street

m EQUIPPED

When Fox equipped, it means dependability with full
frequency response at a minimum Power Input.

FOX SOUND EQUIPMENT CORI.

In-

write for
qur tatest
catalogue.

Toledo. Ohio

YOUR LAST g
OPPORTUNITY »

shortly,

The 1935 OFFICIAL RADIO SERVICE MANUAL will he off press
In order to make certain that you get your copy at a spe-
cial saving, be sure to read the announcement which appears on
page 324 of this issue.

Please Say That You Saw [t in Ramo-Crart
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FAMOUS SINCE BROADCASTING
BEGAN

ALL WAVE RADIO

Medel 432 taboy
heterodyne.  Tunes
h.U.) in 4 tuning

) S-tube A.C. AN Wave Super-
fromt 11-700 meters  (21,500-540
baikis. Dial printed in celos to

show ddifferent types o browleasiing.
Model 366 (beliaw) G-tube A.C. AT Wave Fuper-
hetermlyne compe type: illwninates? dial: tunes all

stutions

from L4-550" neters 121,505 K.C) 0 4
t < haied

gpecial (l-eount far (dealers, service men. amateurs
in Wiite for full ditails and procs of
Thy-e wets, laree M Wave chasses sl etbor e lela,
Shecin]l expert sets avalluble for 220 1olis] also 200-
850 and 910-2000 meters.

FREED

TELEVISION AND RADIO CORPORATION
LONG ISLAND CiTY. N. Y. U.S.A.

'y

dey - nyy - oy - *V

|
What OTHERS say
is What COUNTS!

The expressions we get from others
mean more than anything we can say
about the

WRIGHT-DE COSTER

Speaker

Read this letter from Mr, Percy Har-
ris, Washington, D.C.—*1 received the
Model 265 speaker September 8th and
am very much satisfied with the speak-
er in every way. The tone is truly
| wonderful, the high tones are brilliant
and clear and all of the low tones are
brought out, deep and mellow; speech
is distinet. The Model 265 speaker puts
my radio in a elass by itself.”

1f the reproduction in your radio is
not satisfactory, we know that it can
be greatly improved by the installation
of a Wright-DeCoster Speaker.

Write for further particulars,

WRIGHT-DE COSTER, Inc.
2951 University Avenue, St. Paul, Minn,

Export Dept. M. Simons & Son Company,
25 Warren Street. New York
Cabie Address: Simontrice. New York

RADIO-C

Units €22 and C23 should be located within the
transformer shield, and C24 and C25 should be
located as closely as possible to the vibrator
assembly. Other matters of importance in auto
installations have been discussed at zreat length
in previous issues of this magazine and scarcely
netd repeating.

Fir plywood, %-in. thick is the principal ma-
terial for our carrying case. Ample strength is
assured by covering it with imitation leather,
gluing corner blocks in the joints around the
tap, and screwing brass corner plates to the
finished case, The handle may be detached in
an instant and contained within the case if the
«t is to e used in one location for an appreci-
alle leneth of time.  Details of the hooks as well
a< the dimensions of the case are given in Fig 3.
By cpening the door over the conncection plate,
aceees is gained to 8 space sufficient ta contain
all the power cords, adapters and the carrying
handic. aibeit. under ordinary conditions. the
6 vult cable will he left connected to the ear in
which the set is pencrally used. This door is
cut with a thin saw after the case is com-
pleted.  Stops are then glued on the inside of
the Lox and a spring eatch used to hold the
door shut.  ®mall hinges are tacked on the bot-
tom. The hole which was bored to insert the
gaw is large enough so that one may insert a
fingwer in ourder to open the door.

On the under side of the top. at the speaker

end. a picee of Ti-in. wood approximately
¢1.x71, inches is snugly fitted and ®lued in
place. An opening for the cotitrol knobs is

made with a saw held at an angle so that the
hole is about a half-inch smaller in each diree-
tion at the bottom. A layer ur two of felt is
rlued to the under side so that the dial plate
fits snugly when the chassis is placed in the

casc. Sce the photograph (Fig, A).
The ultimate appearance of the chassis is
shown in Fix. E. In this picture the bottom

plates have been removed, but it will be seen
that they fit within the sides of the case and
are made fast to the flanges on the bottom of
the chassis pan by means of &/32 flat-head
screws. The first plate is simply a sheet of
tin for eclectrical shielding. It is held in place
Ly the other which is made of %-in, plywood.
When both are in pesition they are flush with
the bottom of the case. The holes which are
used to hold the charsis in the case are not in-
dicated on the drawing in Fix. 2 because the
builder will be able to locate them mure ac-
curately by marking through the holes in the
case with the chassis in place. Flat-head 8/32
machine serews with washers and nuts are used
here.

If the parts above the chassis bhan are thor-
cughly shielded, no difficulty will be encountered

from surrounding interference.  The detector
and cutput tubes need not be shielded.

The following points are of a mare or less
rencral nature, and are applicable to any
amateur construction; an examination of a few
h« me-built sets will convince anyone that they
ate only teo seldom observed.

First of all, if every part were to be tested
| before it went into the set, the battle would be
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half won! The value of every resistor should
always be checked; every condenser should be
examined for leaks especially those in AV.C.
cirenits and those used to couple audio circuils
to a pentode grid. They should be completely
non-conductive so far as one can determine with
ordinary service instruments. A gang condenser
which has been in an experimenter’s workshop
for some time is very likely to bhave a plate or
two sprung or a high-resistance leak on one
of the insulating strips. Such conditions often
result in much cogitation and head-seratehing
when the constructor observes nuise and poor
A.V.C. action in the finished set. Other paris
should be given at least routine tests for con-
tinuity and short-circuits.

Secondly, the whole job should be made
absolutely rigid. The builder should aim to con-
struct a chassis of such rigidity that it misht
withstand the famous fountain pun test of being
dropped from a great height.  This may appear
to be undue emphasis, but it eoncerns the weak-
est point in the amateur’s usual job, aml it is
a matter of paramount importance in the build-
ine of a portable receiver.

Additional Wiring Hints

More yet mizht be said with reard to wiring
practices. Where a pigtail condenser or resistor
is to be connected to a wire or another pigtail.
it is not enourth to solder the two towether and
let them hang: a rigid Jug should be provided
and both members soldercd thereto.  If the en-
tire tength of pigtail is  utilized. rubber or
cambriec should be slipped over the sreater per-
tion of it leaving bare only suflicient wire to
provide for the connection. The carcless
mechanic holds a wire in place and drops a bit
of solder on it. This does not constitute u gocd
connection ; the wire should first be made fast
mechanically and the solder applied to insure
electrieal contact. High-voltage eireuits should
always be wired with heavily-insulated wire, and
rubber-covered wire rather than pushback should
be utilized in A.V.C. circuits.

Afthough the A.V.C, system has been designed
to cover a wide range of signal inputs. a Prob-
lem naturally arises in a set of this type due to
the wide variety of antennas with which it may
be required to operate in different locaticns.
An automobile antenna which provides miser-
ably small pickup may be employed one day,
and the next day we may bring the set into
the house and hook it to a hume, inverted L—
and perhaps our local station is a few blocks
away! Those designers who have not ignordd
the problem FRenerally use a “local-distance™
wwitch or a “sensitivity control” with good re-
suits, but it will be found quite as satisfactory
to design for minimum pickup and when diffi-
culty is encountered with a large antenna o
gsimply wind a few turns of the antenna lead
around the insulated lead from the set instead
of connecting it directly. This is our plan in
the present instance.

List of Parts

Four Cornell-Dubilicr can type condensers,
.1-mf.. 200 V., C1, C2, C4, C5:

|
} Fig. 3
Details of case, coil, and essential circuit-changing plugs.
. e -~ 2" —-;/D;‘?L; . PLUG X~
153 ~ SIR e O0—0\ THIS BLLG
; TR IS USED
S A \ BOTH TO
I sffl . i 8 o2/ reverse eoL-
e t ARITY ON &
OR 32 VOLTS AND TO
! CA::Q;TNEOSF‘:’;AP CHANGE FROM AC1oDC
I 2o DOOR 37X 4~
3 Wt -~ BACK v.Ew.:A. — g “VIBQATOR CUNNEC”UNS'
"' " { miGn vour
AMMETER ~_}" ' } “Gu YouT
| N AC
POLARITY CHANGE ® 1 s )
B S e P (WS
R 6 OR T @ "
FoR g0 32vour T - Q 25 %50 Bran. wiRe .
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PLUGS 27
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ODEL 22 7i55r |

The greatest value possible for the 15
money. Beautiful quartered oak 523
case, veri-chrome lettered bakelite —
panel, 334" D'Arsonval type meter .
2% accuracy. Tests all present-day tubes with
ample provisions for the future types. Neon
leakage and short test of all tube elements, Di- ,
rect reading. Provisions for resistance and con.
denser test.

WRITE FOR CIRCULAR ON OUR NEW COMBINA-
TION UNIT. Tube tester and volt-chm-meter. A comblote
electrical-radlo vervice outfit in one unit. $34.90.

C. D.C. METER 0-) MIL-AMP, $4.90.

ALL TYPES and kinds of ROTARY SWITCHES. Our
new builetins describe Mailed on
reduest,

sll the aboss units.

L & L ELECTRIC COMPANY
336 MADISON AVE. Dept. 14-A MEMPHIS, TENN,

FREE!!
WESTON EQUIPMENT

The facts are: 1—A CHUCKKER I8 & complled,
cross-indexed radlo trouble-graph and repair-
Pricer, uhlch ellminates guesswork. 2—The
trauble-graplh feature enables you to isolate any
fault in any radio. quickly, right In the flell
3—The repair-pricer feature publishes a profes
stonal fee for each job. hased upon a $1.50 hourly
lanor rate plus list-priced parts. which Sou ecan
Quote at once. 4—A CHUCKKER inspires set
owner confidence by distingulshing between guess-
work.mechanies and professlonal service men

Now then—every plumber’s helper and his brother
are explolting radio service as a spare time oot
buli. They have caused a question to arise of
VITAL IMPORTANCE to the success of every
progressive ralio man.  Your future Is at stake!
To envourage vou to answer this vital question. we
21l AWARD SWERTON testing EQUIDPMENT
T It B E, for the best brief answer! Your copy
of the vital question is free. Radio CITI'CKKER
Is $1.00 postpid, Send for either or both NOSY!

FREED'’S RADIO CO.
Publishing Division R
5053 Baltimore Ave. Philadelphia, Pa.

i —_—
SERVICEMEN!
STEP AHEAD of the rank and file—

s | With “CASE RECORDS
of BROADCAST
RECEIVER REPAIRS™

@ADD (0.000 Hours to
your exberience!

@®ELIMINATE GUESS.
WORK IN YOUR
SERVICING!

®DON'T PUZZLE YOUR
PROFITS AWAY!

Your work iz already done
and recarded far you in
CCASE RECORDN, " This
9x12%  loose leal  hinder

=

$4.7

contains  |.500  alpkdwt
fcally and pumert ally ar-
ranged  CARE  RECORDS™ of SUCC I

ULLY
COMPLETED SFRVICE JoBS! Each * CARE REC-
ORIy ™ tells all details for satl-fuctory repuir.
SUPPLEMENTED QUARTERLY FREE for 1 year. 1
108 receiver make. . . . 3.000 model.. [
. . . the FASTEST Techniuue known to the Pro-
fesslon|

Send Only $1.00 Deposit for Ten- |
Day Inspection . . . No Obllgation
Immediate refund on return of Manuat |

CAPITOL RADIO RESEARCH LABORATORIES, INC.

1503 21st St., N. W., Washington. D. C.
IT. K. Bradford. I’resldent and Tehinical Director
— ]
MICROPHONES
e and ACCESSORIES
&” Unexcelled for Performance,
racTorna Utllity and Economy!

At Your Jobbepr

SHURE BROTHERS COMPANY
Microphone Heasdguartiers |
215 W. HURON ST., CHICAG u.S.A.

R, 1934
One Cornell-Dubilier can type condenser,
5-mf., 100 V., C3;

Two Cornell-Dubilier dual tubular condensers.
l-mf., 200 V_; C6-C7, C3-Co;

One Cornell-Dubilier variable padding con-
denser, .0075-mf., C29;

Four Cornell-Dubilier mica conlensers, 250-
mmf.. Cl0, C11, C12, C13;

Two Cornell-Dubilier paper condensers, .03-mf.,
400 V., C15, C28;

One Cornell-Dubilier mica condenser. .001-mf.,
Cl4;

One Cornell-Dubilier dry electrolytic condenser.
10 mf,, 25 V., C16:

One Cornell-Dubilier dry electrolytic condenser,
4 mf.. 200 V., C13;

One Cornell-Dubilier dry electrolytic ciondenser,
8 mf., 450 V., Cl9;

Two  Cornell-Duhilior dry electrolytic con-
densers, 24 mf., 200 V., C20. C21;
Two  Cornell-Dubiljer condensers,  .00l.mf,

contained within vibrator cn.e, C26, Cc27;
Three Cornell-Dubilier condensers, 5-mf., 100
V.. C23, C21, C25;
One Cornell-Dubilier condenser. .5-mf.. 400 V.
c22;

One Cornell-Dubilier mica condenser, .006.
C17;

One Cornell-Dubiliee paper condenser, .1-mf..
200 V., C30;

One IRC carhan resiztor. 400 ohms, ¥-W., R1;

One IRC carbun resistor, 150.000 ohms. Y%-W..
R2:

Two IRC carbon resistors, 50.000 ohms. LW,
R3. R13:

One IRC carbon resistor, 150 ohms, %-W.,
R4

Two IRC carbon resistors, 20.000 ohms. ®B-W.,
R3, RI11;

One IRC carbon resistor, 4.000 ohms. Y%.W..
R6;

Three IRC carbon resistors, 500.000 ohms,
W%-W.. R7. R8. Rl5:

One IRC carbon resiator, 30,000 ohms, Y%-W.,
R9;

One IRC carbon resistor, 200,000 ohms. 4-W.,
R10:

One FElectrad volume control with switch,
0.25-meg., R12;

One IRC carbon resistor, 0.25-meg.. 15-W.,
R14;

One IRC carbon resistor, 1000 ohms, 2 W..
R16;

One FElectrad wire-wound resistor, 12 chms.
75 W, RIT:

One Elcctrad wire-wound resistor, 140 ohms.

25 W., RIg];
One IRC carhon resivtor, 40 ohms, 2 W., R19:
One "Resistovolt” or similar device for 200
adapter;
One IRC porcelain
ohms. 30 W.;
One heavy cast frame 3 gang condenser ;
One GenRal midizet shiclded antenna coil. L1 ;
One GenRal midget shielded R.F. ¢oil, L2:

\is

resistor for same, 320

One GenRal oscillator coil and shicld, L3

One GenRal double-tuned 1.F. transfornier,
175 ke, LF.T.1;

One GenRal single-tuned close-coupled [.F,
transformer, [.F.T.2:

One Wright-DeCoster 6 in. dynamic apeaker;

Cne composition drum dial;

One General Transformer
unit, type 60;

One General Transformer power transformer,
for 230 V., at 40 ma.;

One General Transformer R.F. choke to carry
“A" current, R.F.C.1;

One Hammerlund R.F. choke Lo carry
current (85 mh.), R F.C.2:

Five 6 prong sockets, 11 in. mounting centers :

Five 5 prong sockets, 1% in. mounting centors ;

One 4 prong socket. 1% in. mounting center;

One General Transformer filter choke to carry
50 ma., 20 hy., Ch.1;

Two pilot lizht sockets;

Two pilot lights, 6.3 V., .15-amp.;

Four Na-Ald 5 prong plugs;

One Na-Ald 6 prong plug;

Two tube shiclds:

No. 24 enameled wire, 4 Ib.;

Carrying case, ns described ;

Five control-grid clips:

One Sylvania type 2575 tube;

One Sylvania type 1223 tube;

One Sylvania type 3R tube;

One Sylvania type 75 tube;

One Sylvania type 6A7 tube;

Two Sylvania type 39 tubes;

Cne automobile ammeter ;

Sheet steel and tin, screws, nuts, washers,
hookup wire. brass corners, fine wire screen. ete.

vibrator-inverter

R

| THE COMPLETE SILENCING
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YOUR Tube Tester

Make this test and
judge for yourself

Remember how we have emphasized the fact
that more tubes require replacement because
of noisy reception resulting from internal loak-
ages than for any other reason? And how
Supreme Neonized Tube Tester Model 85, has
proved this, when other tube festers gave the
tubes an Q.K.?

Now make this test and
Take a power tube, a type 45, 2A5, 71A, efc.
Be sure that the tube is a good tube. Then—
close to the base—solder a 100,000 Ohm re-
sistor between the plate and control grid. Sub-
stitute this tube for a tube in a radio known to
be operating at its peak of efficiency. NOTICE
THE DISTORTION—THE NOISY AND UN-
SATISFACTORY RECEPTION—AND OFTEN,
OF THE

judge for yourself.

RADIO.

Now that you know you have a tube unfit for
use or entirely unsatisfactory and, in fact. now
that you know you have a tube in the same
condition as a great many other tubes in the
possession of many of your customers, place
this same tube in YOUR tube tester, and ob-
serve the result. 95 times out of 100, the tube
will test "GOOD". Convincing evidence that
you are losing more than 50% of the fube
business you should have . . . simply because
of inadequate and out of date methods.

Now test this tube on a SUPREME NEONIZED
TUBE TESTER B5. Your jobber will gladly make
it available to you. Notice how the Neon signai
immediately flashes the elements beiween which
the leakage or short is occurring, and proves to
anyone that satisfactory reception is impossible
with such a faulty tube, This super tube tester
will pay for itseli and the out-of-date iube-tester
it replaces, in short order.

SUPREME NEONIZED
TUBE TESTER 85-P

Dealers Net Cash Wholesale Price

Available  also $3 9_95

in  modernistic
Walnut upright

Counter Model.

SUPREME INSTRUMENTS CORP.,

509 Supreme Bldg.. Greenwood, Miss,

Please send complete detailad Cataioq 1935
Supreme Models,

|

Address
City
Jobber

_l

|
I
|
|
| Name .
[
|
|
]
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Mr. E. H. Rietzke, President
of CREI and originator of the ¢
fitst_ thotough course in Prac-
tical Radio Engineeting.

Mr. Service Man . . .

1IF YOU'RE “SOLD" ON STUDYING
.« <« WHY NOT TAKE THE BEST?

Although CREI is a nationally accredited school,
known and recommended throughout the indus.
try. it is not "our of reach” of any service man !
Our home study courses in Practical Radio En-
ginecring are written in “'service man'’ language,
and are practical right from the beginning.
After the first few lessons, you can start capital-
izing on the informativn you have tearned . . .
but you'll see real results after you have fnished
the thorough technical training (REI
Terms may be arranged to meet your Own needs.

Now OHered for the First Time!

AUDIO & ACOUSTICAL
ENGINEERING

A new series of lessons mow included as a part
of all courses. These new lessons will prepare
the engineer to handle practical problems arising
in the design and installation of audio and acous-
tical systems.

WRITE TODAY—OUR NEW44PAGE
CATALOG IS JUST OFF THE PRESS

Send for this new bookler today. It pives in
complete detail everything you'll want 1o kpow
about CREI, together with scores of pictures, of
our school and array of equipment.

CAPITOL RADIO ENGINEERING
INSTITUTE

14th and Park_Road, Washingten, D. C.
Bept. RC-12

CONDENSER
ANALYZER

actually “*X=Rays""
Condensers . .

Look into the “heart” of the con-
densers you buy before using them.
Test all condensers in the receivers
yon service before putting your O. K.
on the job.

The TOBE CONDENSER AN-
ALYZER instantly indicates if
cendensers of any type—paper,
miea, oil. electrolytie—cf any
capacity from L0005 ta 100
mfd —arc of low 1. U, ree
sistance or high current
leakage and will ~oon
break down or hecame
Cupen’'; are sperat-
ing intermittently
(loose  internal
connections)
or if theyare
vapen” &r
“shorted.”

.

3 N
F Thousands of servicemen are how
using this instrument.

110 voli. 60 eyele Modek

%11.10 NET

Available in 25 cycle, and 220 volt Models. . .
Qrocked by leading parts jebbers everywhere.
Send for latest free hterature,

[
Tobe Deutschmann Corporation

CANTON, MASSACHUSETTS

offers. |
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THE LISTENING POST
FOR ALL-WAVE DX-ERS

(Continucd from page 351}

cselede, Belgium, is on 29.04 meters (10,330 ke.)
alinost every day between 1:45 and 3 P. M., ES.T,
Their antenna is beamed on the Belgian Conge
and he puts in a good signal. Station OA4K is on
about 38.5 meters from about 9 to 9:30 P. M.,
E.S.T., but code QRM tears him up terrific. For 16
mornings straight Mr. Tomlinson tuned in JVM.
Naosaki. Japan, 27.93 meters (10.740 ke.), and
he came in hest early in the mornings, signing
off at 7:40 A. M., E&T. Station JVN, Nasaki,
Japan, on 28.14 meters (10,660 ke.) was logped
at 10 P. M., E.&T., working with KWU, Dixon,
Calif. Station JVF, Nasaki. Japan, on 19.20
meters (15,620 ke.) was heard calling KWU at
4:30 P. M., ES.T. One morning. recently, Mr.
Tomlingon was able to tune in FZR. Saigon,
French Indo-China on 185 meters, (16.230 k),
rair chewing with FTK in France. He managed
te hold them for about 25 minutes.

Mr. John Shanks. of Ruseellville, Tenn., says,
=1 helicve the mystery station on 44,51 meters
(6,710 kc.), that annocunces "La Voz de los
Tropicos” from ahout & to 9:30 P. M., EST. is
weated in san Jore, Costa Rica, {You are
rirht, Mr. Shanks, and. further, the call of this
statien is TIEP.—Fditor.)

One of the greatest thrills on the short waves
today is to tune-in Bob Bartlett's scheooner
“Effie Morrissey”” bound for Arctie regions. The
call used is WIOXDA, and he uses 100 watts,
Siation WIOXDA is usually located about the
center of the 20 meter ham band. John De-
Myer of Lansing, Mich., heard him at 6:00
P. M., EST. Frank Hostetler, of Dillenvale,
Ohio, also reports WI0XDA,  Your editor heard
him recently at 6:40 P. M., C.8.T., hroadcasting
from Hopedale, Labrador. He had brought
about B0 Eskimos to the mieraphone from the
nearby Moravian Mission, and their husky voices
singing those old-time church tunes sure pro-
duced a weird effect.

An official letter from Sr. Luis Ramirez Arana,
Jefe del Servicio de I[nalambrievs, Ministerio
de Correos y Telegrafos, Bogota, Colombia, in-
forms us that the government has just finished
a new short-wave station which will work on
19.35 meters (6,079 ke.) and which it is now
testing.

Mr. Guy R. Birbee, cf Ft. Benning, Ga., says,
“Germany announced a new short-wave trans-
mission to be broadeast by DJO. I did not get
the exact wavdlength but I believe it was a
iittle over 31 meters,”

Mr. R. A. Stansficll, Ripley, Woking, Eng-
land writes that VUB, Bombay, India, working
on Wednesdays and Saturdays. at 11:30 A, M.
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(9,570 ke.) is getting stronger each week; as
are also the 25 and 49 meter transmissions of
W2XE. Wayne, N. J.

Mr. Rebert Pybus, Manchester, England, sends
us the following schedule of ZHI, at Singapore,
Strajts Settlement. They are using 90 watts
on 49.9 meters {6,100 kc.) and their schedule
is Mondays, Wednesdays, and Thursdays from
5:40 to 8:10 A. M., ES.T.; on Saturday, 10:40
P. M, to 1:10 A. M, ES.T. Listeners wishing
to verify this station should report on the
Wednesday programs as these are the only ones
that ZHI keeps a detailed log on. Station
OER2. in Vienna, Austria, is now back on 49.4
meters (6,070 ke.)  with 200 watte, Their
schedule is Monday and Thursday. 9 A, M. to
1 P.M.and 2 10 5 P. M.. E.S.T.

Mrs. Mary J. Eberts, Hollywood, Calif., writes
that she tuncd in JVM (10,740 ke). at 9:15
P. M.. P.8.T.. to 10:45 P, M. They were call-
ing KWU and alto KWV,

Short-wave station COC, of Havana, Cuba,
which burned to the ground several months ago
is again rebuilding and will he on the air prob-
ably by the time this article Foes to press.

Station CT1AA. in Lisbon. Portugal, on 31.25
meters (9.600 ke.) has preatly increascd its
power and is providing an Empire short-wave
service for Portugral. R is  announcing  as
»Radin Colonial,” according to Mr. John Shanks.

Station OA4AD, continues to come in well en
51.00 meters until abeut 11 P, M., E.ST. They
usually anncunce in English just prior to sikn-
ing off.

A short-wave station is being built at Suva,
Fiji lalands, which will make use of, for the
first time, the beautiful and melodic voices of
the natives of the islands. It is said they
possess ununsual musical talents.

The short-wave station on  3L58 meters
(9.500 ke.), which is on from 5:30 te &:15
I’. M, E.&T., daily, and which has been vari-

ously reported as PSK, PRA3, and PRBA has
now announced its call letters as PRF5 of Rio

de Janeiro.
KDKA DX Club

No DX-er can afford to miss the half-hour
weekly meeting of the KDKA DX Club, which
revues all the latest in broadeast and short wave
tips. This programme is transmitted weckly at
11 to 11:30 P. M., ES.T., over KDKA. and
WEXK. The Clib has been meeting on Satur-
day nirhts. although this may be changed to
Sundays during the winter scason.

Monthly Award of Subscription

Each manth the tditors of Rauvio-Crart will
award a onc-year gubseription to this magazine
to the DX-er submitting the best vorificd Jiet
of stations received, These lists will be gune
over and carefully considered by your DX Edi-
tor. and the winncr announced in the succeed-

o 12:30 P. M. ES.T, on 3136 meters inyk issue of RADIO-CRAFT.
KROADCAST BAND TRANSATLANTIC RECEPTION
P.M. E&T. (Fanuy BEveving RECEPTION)
INTERFERING
Tewe In AT TREQ. WaTrs STATION CovsTry STATION
Dirk— 100,000 Stuttgart ((:-l'rlllillly -
wrk— 1204y ipz serniany 3
R;:;t— 5.000) lona Spain (FAJ1) WGY-WBAP
Dark— 100,000 sermuany (Tegeh
Dark— 100,014} = (Gernany
Dark— GOAKN) iimhlu Toulvuse
Dark— 17.000) resliu . B e
it 7000 Malrid 3 (EAJT) KMOX-WPG
17,000 Frankfiurt (fn any WOAlL
10,000 Rudie Normandie Fecamp, France
i R eeEPTION)
p 100.(0H) Ntuttpeart Germany .
1 120.40u4) P'rague Caecliorlovakia
1. 120000} Leipzige Germany
1. 100,000 Hamlurg Germany .
1. 13,500 Rratislava Crechoslovakia
1 60,000) Konigsberg Germany
1. 17.000 Fraukfurt Germany
1. 100, 1K Munich Germany
1 120,000 Rudapest Hungary
50100 Rome Ttaly (Suturdany AMD
S0.000 Milun Ttaly (Suturday A M)
I 1,140 7000 Turin Ttaly (."\:Alprd:ly)
1:45-2.00 1,131 JORET)) Itorby fiwn-(lvn (-\n!nrday)
2.00-3.00 a1 HIXCE el ‘Toulouse I_‘nu]mm-. .I-mnm- (Sat.)
2:H-300 1.456 1. (0K) Rudio Normandie Feenmp. France
PRSI R Hh4 100,010 Pomte Parisien Paris. France
2:43-3:00 50ni G000 Heromunster Rwitzerland
FOREIGN DX SCHEDULE FOR NOVEMBER-DECEMBER
i S 8T ) ks, Warrs CaLlL Locatiox
\23"11 f{{(‘“l:l- -{I:('y AM. ]].;‘g;‘(; 1:-.(;0 Santo Datninge City. Do, Rep.
Nov. 11 5e30-0:50 AM. 1,143 850 Brishane, .\n:-lmh: .
Nov, 24 11:00- 1,050 10,000 Moexico, DU F Mexien
Nov. 24 11:00- £..010 . . Mexieo, | L % .\Il‘xu-,n (=, \‘\-..)
Dee. 11 300300 A M. 1,040 10,/00 Radio Mlimani, La Paz. Boliva
Daee, T 23330 AN, 830 25,600 Buenos Aires, Argenting
Dee. 21 1.00-3:00 A M. 682 1000 Rogotn, (‘uloml)_m -
Dee. 21 1:00-3:00 AM. 6,079 I Bogota, Colombia (3. W)
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VARIABLE OUTPUT
P.A. AMPLIFIER

(Continued from page 347)
bined amplifier (gain of 26.8) and phone inver-
ter: as a triode driver (with a gain of 35); or,
as a4 twin class B output requiring only 300 volts
¢on the plates to produce 10 watts of audio out-

put. By using two of these tubes (each one with !

grids and plates tied together) in a balanced
jush-push cireunit together with high-grade and
efficient input and output transformers as well
as a power supply of good regulation, 12 % watts

per tube is easily attained without any increase |

of third-harmonie distortion. Two tubes ar-
ranged in a pu<h-push output channel will de-
liver 25 watts of virtually undisturted audio in
cach such channel. When 4 tubes are employed
(Fig. 1) in twe channels a total of 50 watts is
produced !

Universal Operating Feature

Py employing 5 prong  amplifier power
w cket (Fig. 1) which has connceted to its fila-
ment. plate, and cathode prongs the filaments.
B+ power lead and ground of the amplifier. it
becomes u simple matier to use the interconncet-
ing plug shown at B in Fig. 2, for connceting
the amplifier power supply. This 6 volt power
supply, which is composed of a dynamotor de-
Jivering 310 volts at 110 mu. (and its associated
R.%. and A.F. filters) is equipped with an aux-
iHury socket for an additional dynamoter which
is required when full 50 watts of audio output
ja being delivered by the amplifier. The auxil-
jury dynamotor (C, Fig. 2) is furnished with
jtx own R.F. filter system and plug for insertion
into the auxiliary socket.

1t sheuld be remembered that the amplifier
miy be built with either, and only one of the
power supplies (6 volt D.C. or 110 A.C.) built
directly into the chassis (depending upon the
immediate use to which the amplifier is to be
put). The other power supply (to permit uni-
versal operation) may be built at some later
date if it ever lweomes necessary to operate the
system from some source of power other than
that for which it was originally equipped.

This universal operating feature is a virtual
runrantee against the amplifier ever becoming
obeolete, and will also avoid the necessity of
another amplifier for either 6 volts D.C. or 110
volts A.C. operation.

Filament Circuit

Fizure 2D shows the filament circuit of the
amplifier.  Particular attention is called to the
sories connection of the type 45 tubes, which per-
mits their 2.5 volt filaments to be operated from
6.3 volts. A center-tapped, 0.R-chm, 5 watt re-
sistor furnishes the exact mid-point of the fila-
ment system which is grounded through the 575
ohm biasing reswstor shewn in Fig. 1.

In Fig. 2D one of the poles of the "5 to 20
watts” ewitch is shown connected in series with
the first- and secend-channel tubes, this opens
the filament circuit (and saves 3.2 amps.) when
the 5 watt outhut i being wused. Similarly,
(ne pale of the 25 watt to the 50 watt’ switch
i« connected im series with the second-channel
tubes, only, to effect a similar economy when
s power output of 25 watts is being produced.
If it should become necessary to provide for
instantaneous change-over from 25 to 50 witts
output, without waiting for the cathodes of
the second-channel tubes to come up to oper-
ating temperature (an interval of about 10
secands is required), the second-channel fila-
ment switch may be shunted out of the circuit
at will by wiring the contact point of the switch
to the grid terminal of the amplifier power
socket (fig. 2D) and adding a temporary (or
permanent) jumper from grid to "F47 in the 5
prong wlug of the interconnecting cable shoewn
in Fig. 2E.

50 Watt Class "B” Qutput Stage

A large number of sound technicians have been
disabpointed in class I systems because tistening
tests have shown the output quality below par.
althouph the cireuit carefully checked with auth-
entie designs. In such cases the trouble 1s nearly
always due to a radio-frequency oscillation
(hecause of the dynatron “kink” in the grids of
st class B tubws) of the output stage which is
present only when an audie frequency signal
is applied and is easily mistaken for distortion
can~cd by a high harmonic content of the output
signal. This condition is easily remedied by
using the speaker-correction network employed

DECEMBER,
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- o0 - The (:nlt tube tuster show- I
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| |and ANAMLYZER| o ot s i | e
ndicator. - v
UNITS. ineInding | 505 sepane Toevor- | $15.65

| Analyzer Cable, Plug

1934 369

/o New RADIO CITY 8

TESTING EQUIPMENT
Assures EFFICIENCY ai e —

Surprisingly-LOW PRICES

ADIO CITY Tube Testers and Ana.

lvzers are ACCURATE and DE-
PENDABLE. They meet every fequire-
ment of modern service or  laboratory
work and are <o flexible they will not be-
«ome obsolete for many years.
The new models have features every serv-
ice man will appreciate—not the least of
which is their low first cost and econom-
ical maintenance.  Available completcly
assembled and wired, or in money-saving
kit form.

New “304"
TUBE TESTER

New Line of
ITLTITESTER

$19.95

age meter. lests all present
tubes and provides for 50%
increase. One-button opet-
ation. Counter and portable
models. Etched metal pan-
el; leatheretie case.

Kit, complete

and Adapter Sets

Write Dept. RC-12 for FREE Data Sheets

RADIO CITY PRODUCTS €O.
48 West Broadway, New York City

NATIONAL
UNION TUBES

o8
SALES AIDS | compLETE

¥/ INVENTORY
SERVICE AIDS 'PRICE PROTECTION

T

SHoOP
EQUIPMENT
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OWN ALL 5 RIDER SERVICE MANUALS
Y. can have the complete library of five volumes for a depusil of only $10.00 and a
Notion 1 Ui tahe parchasing sgreement.  The deposit is refunded as a merchandise
credit when you complete your sgreement.

OWN ANY 4 RIDER SERVICE MANUALS
Or mavbe you only want four volames In this cage you depasit * only $9.00, siIgD
your ugreement sud the books are shipped immediately. hLat ap opportunity to
own 8 hoe service Hbrary!

OWN ANY 3 RIDER SERVICE MANUALS
1f you already have some of these hooks Iait want three to complete your set, youn
deposit * §7.00 mgn the serespent and get any three you need magine 3 Manuals

for u deposat that is the regular cost of ane!  Don’t miss the chance.

OWN ANY 2 RIDER SERVICE MANUALS
Provided van |My two books deposit * just $5.50, sign a
YVOLUME

Nationad Usiras tule porchasing cottreit anl the volumens are
Included

shipped ut once.  Don't fuil to tuke advantage of one of these offersl
R L L L

OWN ANY 1 RIDER SERVICE MANUAL
National Union Radic Corp. of N. Y. ?

Perhaps you waut but one volume. A $3.00 deposit * and agree-
et brings it to vaul  (Fhe tew Volumes V is of course, induded
400 Madison Aveoue,
New York City. o«

in these offers)  Act nawl  Get full details]
* Note: Al deposits refunded as merchandise credils,

DON-T MISS THIS CHANCE TO OWN THE INDUSTRY'S
GREATEST RADIO SERVICING LIBRARY!

ONE MONTH LIMIT!

Act quicklyl These offers are limited. Thiais a
rare Opportunity to get o tine cumplete set of servic-
ing manuals!  You can’t conduct i service husiness
without these bhooks., Imngine, the complete set
covers more thau 5300 madels of nearly 250 manu-
facturers in the astoutding total of appraximaiely
5200 puges. Yoo reed these books National Union
wands you to own them. Thats why they’ve made
this special liwited offer, Dot miss it. Write
at once!

RC12-14

Tell ;ne more about....,,,
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F The most complete apd truly |
timely book in IRadlo. More than 100
AMAZINE  pukis.  Not 8 SKLupy, seasoual catalos
shiove usefulnes is conflned 10 a rew weeks—but g
frue Rado Profit Guide—remarkably complete, up
to-the-minute, geared 1o radio progress
® NEW An amazing line of Test enuiiment: Now
Nupreme 5” Full Vision Meters: Triplett’s magnifi-
fit pew Master instruments, ete. I'rlres are aston
K1y luw
NEW Radlo's most complete stock of parfect
“andard line replacement parts. New volume con-
lrul teanstormers. fesistors,  comdensers.
iuerchandise at con:lstently lower prices
NEW An entirely different [Ilne of kits for
custom set-huilding. DBand-spread (ypes. Short
Wave, All-Wave., Buperhets apd TRE circults. A
gredt selection for new Drofits.
® NEW The greatest P A array in radlo. 3 to
50 watls, elecirli, 8 Volt Molsjle, etc. J'rices are
unbeatable, DProfit opportunitles yre doubled.

SEND FOR YOUR COPY TODAY
ALLIEDYRADIO

O B PORATI O M

Clean

833 W. Jackson Bivd., Chicago, Dept- D
] Please send me your FREE (935 Catalog—the
Radio Serviceman's Profit Guide.

Name

Addreas

City

Build Your Own
Wheatstone Bridge

For S41.30

A simple, rugged, wide-range
Wheatstone Bridge for resistance
measurements.  Operation identi-

cal with best laboratory instru-
Sensitive, accurate.
Kit casily assembled.

ments. Low

cost.

B ot B

SHALLCROSS No. 630 Kit $41.50
Assembled $49.70

Built around a highly sensitive

galvanometer and Shallcross Re.

sistors,  Range .01 ohms to 11.1

megohms. Send Ge in stamps for

Brlletin 630.P.
SIHALLCROSS MFG. COMPANY
Electrical Measuring Iustraments.
and Asciafe Resislorn

COLLINGDALE pA.

| transformer of each 25 watt output channel will

RADIO-CRAFT

in both output channels of the amplifier (3.000 E
ohm resistor in series with a .04-mf. condenser
across each side of the center-tapped primaries
of the output transformers). While this speaker
output filter removes R.F. oscillation from thel
outbut signal, it also functions to maintain a
uniform load for the output power tubes at all
frequencies.

Inasmuch as the 6A6 is quite inexpensive it
becomes feasible to u.e four of them in a push-
push parallel input circuit arrangement with
separate push-push output circuits. The output

easily handle 35 watt peaks (70 watt peak total).
Terminations are provided for 200 and 500 ohm
line as well as for up to 25 ohm voice coils;
additional taps are provided for 1.5, 3, 5, 8 and
16 ohma.

The output transformers are designed to
muintain a relatively Jow inductance during full
power output in order to avoid damage to loud-
speakers usually caused hy large excursions of
the voice coil which ordinarily occur at some
low-frequency resonant puint. At  medium
values of power output (up to 15 watts) the in-
ductance of the primary is considerably raised
due to the permeability characteristics of the
core.  This phenomenon naturally raises the
average efficiency of the tranaformer and greatly
improves the low-frequency response at medium-
volume levels.

Both channels may be used advantageously for
broad-band (wide range) reproduction hy util-
izine oppropriate high-frequency, middle-fre-
quency and low-frequency speakers together with
their respective filter networks.

Power Supply

Sinca the D.C. required by the class B stage
fluctuates considerably between *“full” and “no-
load' operating econditions, special Precautions
must be taken in the desikn of the filter and

power supply circuits in order to maintain
proper and practically eonstant voltages re-
gardless of the current drawn. The 83 mer-

cury vapor rectifier emploved provides for a
constant internal voltage drop of 15 volts re-
gardless of the current consumed. and therehy
considerably helps to maintain the excellent volt-
age regulation characteristics of the system. Of
course, the D.C. resistance of the high-voltage
winding of the power transformer must be kent
to a low value (maximum of 200 ohms for total
secondary) so that any undue voltage drop
cannot take place within the transformer itself.

The 6 volt operated dynamotors (used for
storage battery operation) are capahle of a
voltagg rewulation better thun 5%. (The voltage
regulation of the A.C. power supply is 4.7
a condition which assures equivalent operaition
of the amplifier proper from either source of
power supply).

Another important factor in the maintenance
of the excellent voltase regulation of the sys-
tem lies in the proper design of the filter cir-
cuit. It will be noted that the hixh-voltage |
filter system is wired as an integral part of the |
amnlifier 80 that the same filter components are
used for 110 volt A.C. and for 6 wult storage
battery operation.

The resistance of the filter choke CH-1 (which
is the only filter choke in the class B stage)
should not exceed 50 ohms in order to aveid
large voltage drops across this unit. Two ad-
ditional 30 henry chokes are used to supply hum-
free power to the first three A.F. stages, while
Plate supply voltage for the class A drivers is
tanped after the second choke.

As will be noted from Fig. A, the entire am-
plifier system i~ housed in & well-ventilated
and handsome black crackle finished, high-per-
meability steel case. The apbroximate, overall
dimensions of the unit are: 19x11x12 ins, wide.

List of Parts

INPUT MixER CoNnTROL PANEL

One Columbia line transformer, type UMASORB :

One Columbia phone. pickup transformer, type |
UMAGOR:

One Columbia radio coupling transformer, type
UMA50R

One Columhia microphone transformer, type
UMASOB;

Four Centralab 50 ohm resiitors (lu-watt) ; |

Four Centralab 50 ohm “T* pu# attenuators;

One Centralab 200 ohm “T” pad attenuator:

Six D.P.D.T. toggle switches;

One Weston 0-25 ma. millinmmeter (Mndol|
301);
One Columbia 200 ohm-to-grid transformer.

| type UMAGOB: |
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There’s plenty of

Servicing

Material

in the 1934 Manual

Radio Service Men and others en-
gaged in various branches of radio know
the importance of the GERNSBACK
Manuals, and how much they depend on
them for reliable information. W hether
for public address work. recejver dia-
grams or tube information, the material
needed is certain to be found in one of
the volumes of the OFFICIAL RADIO
SERVICE MANUAL.

Conients of the 1934
Manual in Brief

Diagrams and service notes, more complete
than ever before in any manual. Voltare read-
ings for practically nl] scts, as an aid in
cheeking tubes and wiring. All values of
LF. transformers used in superheterodynes,
with the manufacturers’ own sugirestions as
to correct balancing, A complete compilation
of radio tube data, covering both old and new
types. A complete list of American broaicast
stations with their frequencies in kiloeycles ;
extremely useful in calibrating test oseillators
and receivers. Free question and anawer serv-
ice. No theory; only service information in
quickly accessible form. A handy, easily-con-
sulted rmaster index making it easy to find
almost anything pertaining to service probe
lems. instantly. This index includes all the
diagrams published in all the previous
GERNSBACK manuals. as well as the [034
diagrams. A big convenience and time saver.

400 PAGES
Over 2,000 lllustrations
9 x 12 Inches

Flexible Loaseleaf Leuthereite Cover

ORDER
TODAY ]

5350

LIST

No need to delay sending us your
order—the 1934 MANUAL. like fts
predecessors, is a necessity in your
business. We strongly advise you to

order your copy today.

GERNSBACK PUBLICATIONS, INC.
99 Hudson St. New York, N. Y.

GERNSBACK PUBLICATIONS, Ine.

99 Hudson Sireet, New York, N. Y.

Enclosed find my remBttance of $3 50 foF which send
me. Postage Prepaid, Ope (‘apy of the 1933 OFF[
CLAL RADO SERVICE MANT AL, [ Send remittame
by cheek or money or ler: or register letter it it von-
taing eash, curremey ot uwuused 1. N, Poctaze stamps. ]

NAme e

Address

Clry Siute

Re.1231
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THE SET YOU HAVE
ALWAYS WANTED

the "M} for the traly critical
There 1s no finer all-wave receiver
Write for Details

PIONEER SOUND LABORATORY
138 Liberty St., New York, N. Y.

A hit/
The 7-POINT
MICROPHONE

Hhire's why  the Amperie
Velaeity  Mieroplduds:  gives
volt Uy last I ainility ginad
Vil (11 Wider fre-
ey rangc. Noo [naks o des
distortion.  V2) EMresiong
e liiy tushos 11 pasy
el ikl it IRERLLITIE

Wider girn ol covernge, (g
Anperite Velo Alike will re

Jilaes vl illapdiragm
Tiles tulka 1) Not jifterted
by LERTTT R ST ] Wintler
anlitines »roag () Kog
woil cansiructinl 44)  Best
voliar tn Itkes,  6F  luons )
eefiinileal. (T3 Fully guaran-

tuwal  Jur tWa ¥
ny  sorvies

frum sour whol

S against
Urder

sl

-alyr

FUPERITE (s 341 FWAY

AMPERITE

NYC

VYELOCITY MICROPHONE

'NEW!
Servicemen

Experimenters !
Amatenrs

Knoek ont thore sueket g elee
Iati Cold ‘v hodes in
casily  and

mls.  All you

I'UNCH and s
Hole sines K™, 3

>

niner
I TP (A
S 175

—=  Your price eath, net.
Punches are made of evanide hard-
ened steel. Shpe Wt 285 Ihe, Remit
by elick or money order for full
d1n

KAYSPECIALTY MFG CO.

MADISON,WIS

SHEET METAL
PUNCH FOR

n ho»

30
m

= 1

Obtainable in various sizes "
1o meel yeur requirements 119 S. BROOM ST.

UNIVERSAL

Stretched Diaphragm Type
MODEL “XX"

Tere is mlcerophone salue
without precedent! A brunl
aew 1931 wnicl  stretehed
disphragm rype.  Full Dia-
phraem  Protection 2-button
microphone, Exceeds every
reasonuble requirement for

Dealers' Net, $5.88,

quality performance.
Universal Microphone Co., Ltd.

424 Warren Lane, inglewood, Calif., U.S.A.
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One Centralab [00 ohm potentiometer;
Four 6 volt pilot lights.

A MPLIFIER
One Columhia interstage
former, type UTMALORB;
Two (glumbia output
UMAGOB:

transformers,

Three Centralab 0.1-mey. resistors (laowatt) ; [

One Centralab 3.000 ohm resistor (1 watta

One Centralab 0.27-mey. resistor (1 watt)

Seven Centralab 50.000 ohm resistor (1 wutt):

Seven Centralab 25,000 ohm resiztor (1 watti:

One Centralab 2.000 ohm re-istor (1 watt) g

Three Centralab 0.5-meyr. resistor (1 watto

One Centralab 10,000 ohm rexistor (1 watty;

Twe TRC 4-chm 5 watl resistors:

One TRC R75 ¢hm 10 walt rosistor;

One JRC 20,000 chm 20 watt rei~tor;

Four IRC 3,000 ohm resistorss;

Two Sdlar 25 mf, 50 volt eleetrclytic con-
den-ers

Two Sclar

Five Solar

25-mf. 200 valt paper econdensors
1-mf. 400 volt condinsér:

One Sowr Dual 8 mf. 500 volt electrolytic
condcnser
One Solar triple 4 mf. 000 veit eleetenfytic

condenser;
Two Solar
Two Solar

densers @
Four Solar .04-mf. 500 volt paper condineers |

d-mf. 200 velt eondensor:

10 mf. 100 volt electrolytic con-

One Soclar triple 8 mf. 500 velt clectrolytic
condenser ;
One Solar 50 mf. 23 valt elietrolytic con-

denser:
Two General
ohms 30 hy.:
One General Transformer Co., choke, 50 chms
30 hy.:
Twa
switches ;
One D.P.D,T. switch,
110 o 220 VerT Powrnr Svrety

Transfermer Ca., chekes, 500

4 vpole double-thicw  nnti-capacit;

One Columbia DPower Tran-former, type
UMASOB;
One on-off switeh:

One 3 A, fuse,

6 VoLt Power Srrery
Two Columbia dynametors 300 volts 110 nui.

(3% rerulaticn), Type UMALOB:
Four Sclar .25-mf. 200 velt condensers
Two Salar 25-inf. 500 volt condensee;

Twoe Colnmbia *A™ RJF.  chokes,  type
UMALCDE:
Two Gen-Ral 64 millihy. B chokes;

MISCFLLANENUS

Columhia drilled and stampod  chassis,
nameplates and control pancd shield
One Sct of hardware, wire, solder, ete.:
One Set of blueprints, wiring instructions,
and picterial diagrams,

One
shields,

The fortheoming issur of Rapto.CrRarT il
contan further interesting design dala  cou-
corning thaiy Wighspoear 1A, amplificr,

THE AEROVOX
"RESEARCH WORKER"

How many technicians are aware
that for a half-dollar per year they
ean receive, cach month, a fine
little publication containing new
and original technical information
“hot out of the lab.”? We are re-
ferring to THE AEROVOX RESEARCH
WORKER.

“Factors Affecting the Fidelity
of Radio Receiving Circuits,” is
the title of the feature article in
the February, 1934 issue of “RE-
SEARCH WURKER”; due to the ex-
ceptional interest in this subject
the publisher of this 4 pg. issue
has offered to send a copy of it
gratis to anyone interested in high-
quality reproduction, whether in
the short-wave region or the broad-
east band.

Write for Item No. 603.
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corn v HAMMARLUND

Low=Loss COILS
. and COIL FORMS

FASTENING
SCREW

_ MOUNTING
LG

",
VARIABLE
AR
CONDENSER.

ERFECTION of the remarkable

“XP-53" low-loss diclectric now
makes it possihle to offer highly-effi-
cient $-W Coils and Coil Forms at the
lowest prices in Hammarlund history.
They are rugged and free from loss-
causing artificial coloring.  Ribbed for
air-spacing  and equipped with easy
grip and “Meter-Index.” Four, five or
six prongs. Coil Forms, 35¢ and 40¢
cach. Coils, §3 and $3.75 per set of
four.

Several new types
of compact Ham-
marlund Condens-
ors are now avail-
able for trimming,
balancing, padding
and  transformer-
uning.

o'll d’
CIBET MicasDielec-
tric  Trimming  or
Pudding Condenses.

Some are made o
mount  inside of
wi! forms or
shiclds, (See illus-
bation), You will
find them accurate-
ly rated, constant
and reliable under

h K TAPC AfrDiedec-
WIS L TR ST tvic  Trimming  or
condigans. Padding Condenscr,

HAMMARLUND MANUFA&TER]NG co., §1
ork,

424-438 W. 33rd St., New

Cluek here and atlfach foe for I6-papne 1w
marlomw] 1 Bhart-Wave Mawwl, illu<teati
il deseri = omost poqailar X-W eirenits of
west vear, with schematic and picture dingrams
sl ety Liets,

k here for FREE Joformation en XP.03
anml toils,

— Cheek Lere for FREE Gemeral Catalie,
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Get Into a Line

Where There’s Analyzer &
. Resistance

Action—Every Day— Tester —

And a Payday Every Latest

Design—

Week—YouBethe Boss! | youRrs

Rizht now while hundreds are look- Without

gt e s s | Extra Cost

trained  eh. With the proper

trning and the neces-ary equlp

Ll il
[ERRIH:

o ean ente
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ELECTRO - OYNAMIC UNITS
CARBON AND CCONDENSER
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OPERATING NOTES

(Continucd from page 352)

I cannot control the axial motion of the cone
on low frequencies and high amplitudes of
motion. Henee the cone's motion must be
limited and | do this as shown in Fig. 2. using
two small pieces cut from a *5 and 10" soft
rubber sponge and placed so as to restrict
high axial amplitudes of motion.

GULBRANSEN 8 TUBE A.C. CHASSIS

| ##CET noisy and intermittently dead.” said

the customer. The truuble could at times
be brouzht on by hitting the chassis or cab-
inet but generally this was not etfective. The
three 24 R.F. tubes woere poor amd were re-
placed, the set cleaned awl aligned, and all
apparently was in good shape. As is usual
it was left playing and, lo and behold, svon
started to “cut up" in the shop!

The cause of all the trouble was a shorted
0.3-mfd. r.f. plate supply bypass condenser—
one of three in a common can as shown in
Fig, 3.
| JonN MUEHLKE.

R.C.A. VICTOR M-34

(ViggaTot UniT)

HE self-rectifying vibrator of the R.C.A.

Victor M-314 auto-radio set is very difficult
to adjust. However, vibrator trouble may be
lariely eliminated in the following manner.
( Refer to Fig. 4.)

Disassemble the vibrator assembly and
smooth the contact points. Reassemble and
connect the primary and secandary contacts
in parallel. Leave off the secondary leals and
connect the primary wires as before. Mount
a 5-prong wafer socket on top of the chassis
by removing the first twu screws holding the
condenser gang and substituting longer screws
with columns to space the socket from the
chassis. This socket i3 used for an 34 in a
conventional circuit shown at Fiwx. 1.
three wirez leading to the plates and cathade
of the rectifier are hrouxht under the chassis
through the holes besiile the filter condenser
block. Connect the wire formerly wuing to
the power transformer secondary center-tadp
to the 81 cathule and zronnd the center-tap.
Connect the outside cnds of the secondary to
the plates of the 84. Directly beneath the
200.000-0hm 1-

vibrator assembly, wire a

watt resistor across the secondary, and a .03-
mfd. 60n.volt condenser across each half of
the winding. The condensers in the base of

the vibrator assembly may be used if they are
0.K.

The adjustment of the vibrator is not at
all eritical as compared to the highly critical
adjustment formerly necessary when using
the self-rectifying vibrator. The cost of the
parts used is than the cost of 4 new
vibrator axsembly.

The first set I changed in this manner has
been in service over 8 munths without re-
quiring adjustment or service.

Hagolp L. KRAMER.

less

G.E. MODEL T-41
LOCAL radio dealer brought me a G.E.
model T-41 to repair.  They had already
spent considerable time on it and weren't alie

to find the trouble., The trouble manifested
itself by excessive plate voltave (in the out.
put staged, along with excessive current. Alsa,
the screen-zrid and plate potentials on the
R.F. tubes and detector were eXcessive.

With these facts known. I te-tested all the

voltages and found that there was no voltize
across the speaker field. I therefore checked
the speaker circuit and found that the filter
choke had one lead (yellow with red tracer
see Fig. 5) grounding to its cose. This lead i
the one cunnected to the center-tap of the
high-voltage secondary of the power trans.
former. Grounding of this lead connected the
center-tap of the power transformer hixh-
voltage winding, thus sendinz the full recti-
fied but unfiltered voltare through the power
tubes. detector. and R.F. tubes.

1 took off the filter choke and inserted a
piece of insulating paper between the case and

leads. This cured the ailment. [ replaced
the choke and the set was fine.
A. G. Mzgur.
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PHILCO—EARLY 90 AND 20 | == S— —

M OMPLAINT, “no volume.'i A con:npli;:
crir it | he TURNER CRYSTAL MICROPHONE
Best For P.A. and Amateur Work

ond-detector, in  the care of  the 00, Up-
«n checking the hLias section of the valume
contrel it was found to have practically no
reristance, thus causing practically a shart to . . o
ground. This of course caused an excessive ERE is the ideal microphone for the P. A,
voltayge drop in the divider resulting in the op(_ar.ator. The perfea response and easy
Jow voltages. The best repair is to replace pertability of the Turner Crystal Microphone
1the volume control, but as thix was ant of the (Brush Patents) exactly meet the requirements of
guestion in several casex for various reasons, this service. It will withstand rough handling
a 1.000-ohm, 1-w. resistor wax inserted in without requir".ng adjustments. No background
noise. No energizing current
required, New diaphragm
damping—exclusivi:  Turner
feature—provides exception-

thiz lead ax shown at A in Fig, 6, and the set
has operated per-ectly for a year and a half.
ally flat response at all frequencies.
P. A. operators and

¢, 8. BRritTON,
the better amateur

3 NEW TUBES I stations from coast

(Contizvawed trom paye 343) teleanstlareleiars®

Max, plate current. 4.5 ma. | ing to the crystal
Mutual conductanee, 2,000 michromhos mike. A circular
Amplification faetor. 25 describing this re-
Plate resistanee, 12,500 chms markable instru-
ment will be sent
on request.
) . R The Turner Type G is arranged for
1 The Turner Type G Crystal Mike lists at $20. Discounts cither surinuy or base mounting.
THE 80*—IMPROVED RECTIFIER to P. A, operators and amateurs—40%. Prices on either type mounting
K X (Distributors—some territory still open.) quoted on request.
ALTH()UGII tte radiec tube business  wae SEND FOR FREE CIRCULAR
nearly mundated by the great number of
new tube typex that fHcuded the market justl THE TURNER COMPANY - CEDAR RAP'DS, IA.
prior to the manufacturers’ agreement to a = - i _— -

moratorium on new  tube priduction, the sale | =
¢f the type 80 rectifier has continued right along,
flood or no flul, ~ince the very first days of
radio set operation from an A.C. power line. h A

==Y

Howdver, eertain gradual changes in radin set
develapment have at last compelhd @ re-eonsid- u H I \\' E ﬂ 5 A L O u T P u T
eration of the =uitalility of the 0 as a ricti- "
fier. The more tubes a rudio set uses, the more M-d I " PUT —A"'dfﬂ
current the rectiber must supply, until, totlay,
the power consuniption by multi-tube etz has TRA" EFORME Rs
reached such  firur ax to greatly curtail the
usd ful life of the -tandard type 20 rectifier.

MULTI-TAP OUTPUT

The «olutien 1o this and seme other problems f from 2
was found ir wgaiing the plates, as ths ) 2 I to el

I ol ol t v

then pave the roquired  inereas in area and L o

at the same time permittad the pldte to cnter Universal—Physieally fiay he muunted on o er ~hde.
throurh the niek of the bulh, CThe 20 ‘eiphty Suta in | Fanon el t 'y itla ut
stzlr"-—?hx:.\\ n .ﬁn Fig. B is one of these new "'l'll el :_'. \‘ N 'h-'ul !-:-1_‘ _"rx] o :]" -
“leng i 08 T % Indispensable dor Senvice Enghueer’s Emevency

This design te-alts in considerably increasd
owtput capacity a° the xame life as previously.
or very greatly extended life at the pr viots out-

UNIVERSAL INPUT AUDIO

put eurrent drair. In the first instanece, th can cfticicr Ty e Ay <taight or push-pull awlin ~fae

& 5 B - AL w Dl sets A whde r of  adagtability

corruprated-plate 807" has the same life at 150 1 'n" _' e It Ve “.,' 1h terd et \ ..' |l‘l a

mi. drain as the older &0 at 125 ma. ontput ket Seivace § v « aliays Luve ene or more in their e ney stock.
I = as Oumpul Transd .

Tn the wceond instanee, the “new™ =0 mpay 1
ured ae direct replaeement for the “standard™

#C in any radio st without any circuit chany. ® geessnnspAIL THIS COUPON=eees
whatsoover, amd when so used will affe rd very GENERAL TRANSFORMER CORP.
Jongr ife 504 So. Throop Street,

. Chicago, 1llinois

H
H
H
H
send  me,  without obligstivm, yur @
w TRI E 10 Raulletin \'ui o ]\l”l VI H

- GENDERALY 5 e 1 5 wrinti intcrmation regarsting Mului-T produdt
6A6 CLASS B T lN OD n l"nJ .I “7 n‘ '! !::” I"!' r‘f““:::,( i ubich | (xn correct .any r--Il:' fail- E
N ORDER to mie 1, in the 6 V. power amplificr dalils (t g - an e i dintel v used by transfonmer e H
operation, the virsalile services offered hy the | R ot (L0 )0 ";”_l i ey of Trans :
type 53 tube in the 2.5 V. tube dine, a tube hax ' Mulnitap pover e Mulvit T o H
been doveluped which incorporates all but the P'riner-al Inbut transtaomr. Lhdie H
filament chiracteristies of the type 63 tube. Thix GENERAL TRANSFORMER CORP e E

new tube, now musing its hid for the considera-
tiun of the radio and public address technician,

i« known ax the type 6A6. (The base connce- B
Lions of tiie 6A6 and 53 are identical.) Whereas 11 I N Ew F Ro M

the type 53 tube has a filament riiting of 2 A. Ll 3 ———
ut 2.5 V., the 6A6 consumes only 0.8 A, at 6.3 V. | [ nOU”Cf”g c n u
¥ 1750 WATT L
Here is the gcar': finest Public Address Amplifier!

; g - 1_ Equipped with 1 broadcast type Four Position Mixer

|NFORMAT|ON BUREAU | - : High-Gain Pre-Amplifier, lh);:h‘Fidelily Voltage Am.
b ) —_— plifier and Phase Inverter, as well as a High-Powercd

(Continied from page 354) @ Broad-Band Power Amplifier—five stages-——all contained within

equal to 1— 377 CE where C is the capacity in 3 one compact chassis!  Operates from 110 or 220 volts AC or
from a 6 volt storage battery. Write for low net prices and free

504 €o. Threop Sireet Chirage. Hlinois ."-.--...----:g

N l,mlln o N ; pamphlet " What's New in Public Address Amplifiers.”
microfarads anc i~ the voltage. £ E = Qur expert P.A. sound en-
By transposition. the eapacity in microfarad< FREE CONSULTATION‘ gincers parc at y-our service.
is therfore equal to € 1,000 1. =R Write stating your prospects problem.  Give full particulary
TG I - U'\}Ourddes}:gnbengmecr, L{h, Ch;rles R. Shaw, will personally recom-
i . mend the best type of sound system to employ and supply dia-
1f the powcr ?‘m_mr of the condenser is alsa ~W =V grams, cost estimates. etC. This service is free to dealgn?s.y serv-
10 be measured, it ix Dices=ary to eannect to the 1 = ¥ icemen and sound technicians. (Gt our estimate before you buy.}

cireuit a watt meter to read the wattage les.

'IJ_ -
Since the currents involved are usually in the t l - .
order of 6 amperes and the power factor is in o a

the order of 5%, the watt meter must be able I 3 5 A'LI BERTY sT.. H EW YURH ,c IT Y

(Continued on page 383)
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PAPER » MICA » OIL ¢ ELECTROLYTIC

Backed by twenty-four years of scientific
research and quality production. One bil
lion since 1910. Available at all leading
npliers. Use a C-D the next time.

QCORN

4347

SERVICEMEN
AMATEURS and
EXPERIMENTERS

ELLDUBILIER

CORPORATION

ERONX BOULEVARD
NEW YORK

Re plaee
Auto- Radlo Vibrators

with the

PIONEER
Gen-E - Motor

Don't fuss with trouhlesome vlbrators that repestedly
faii! Replace them with the I'IONXEER Gen-E-Motor,
the compact motor-generator unlt that 1z used fn the tinest
auto-radio sets.  KEasy to install.  Guaranteed for one
full $eur. No adiustinents. No lubrication. Ask your
jobber or wrlte for FREE descriptive llterature.

Also Rel full data on PIONEER D.C. to A.C. converters
tor oberation from 6. 12. 32, and 110 volts.

Pioneer Gen-E-Motor Corp.

460 W. Superior St.—Chicago, U.S5.A.

ALL-WAVE

OSCILLATORS

1% accuracy. Grid stabilizatlon
WORK ON AC 0

MODEL 37.8. votube subblies modulation te
37 -tube esclllatne. direct reading fn kilo yeles,
Fuldamental ruoe 135-350 ke, 60-cyele moduiarion
o At' ald neonn tibe » tion on 14, Dial
calthrated in ith lwrmonic for browdeast
1500 ke. Compdete with both tubes in |
stecl cabinet for only

\Iupuin:. wt.

3 e

MODEL 37 AC. All Wave Three Bundamental bands,
132-350 ke S30-1500 ke, aml 1320-3s000 ke gre
covered in the three switeh positlons.  No chanie or

£raphis to be considted because 1% accuracy lias heen
attained on the dial ealibration. Engraved hakelite

panel on black crackled steel eabinet.  A.C. model
complete with tube for only ... .. .o R
Shipping wi. 1 Ibs.
COIL BOOK
New hook by Fdwarl M. Shiepe, B.8.. M.E.E.. Rlves
number of turns for any inluctance on a rerles of 18

accurate charts for any single-layer coil fran %" 1o
37 dbuneter.  All Insulationz covered in charts, om-
plete with large chart suphlement rolnllnu inductance.
capaclly and frequency -
Shipping wt. 1
DELTA RADIO co.
135-C Liberty Street New York, N. Y.

MODERN 10 TUBE
ALL-WAVE
SUPERHETERODYNE

(Continued from page 349)

because of this arrangement. see exactly what fre-
quency range he is working on. The continuous-
band-spread arrangerent makes it possible to
have band spread on every point from 13 to 550
meters. The large amount of spread incorpor-
ated in this receiver design, of course, makes it
an excellent set for the short-wave fan who
listens in on the 19, 25, 31, and 49 meter for-
eign bands, or the amateur that operates on 20,
40, 80, and 160 meters. These bands are spread
over the dial to such a demrcve that tuning in a
foreign atation is as simple as that of a broad-
cast receiver.

A pre-amplifier or T.R.F. stage ahead of the
first-detector greatly reduces the possibility of
image reshonse and improves the overall sensi-
tivity and selectivity of the receiver.

The varicus bands are changed at will by
previously deseribed (triple) drawer coils. These
coils are inserted directly between the large tun-
ing dials, as shown in the photo. Aulomatic
volume control is provided in this set and by a
simple snap of a switch the volume ean be con-
trolled either manually or automatically. The
A.V.C. circuit xreatly reduces the fading on
many foreign short-wave stationas.

Circuit

Referring to the circuit diagram it will be as-
certained that 10 tubes are used. A 58 is used
in the tuned radio freauency stage for increased
sensitivity and reduction of image response. a
87 first-detector and a 56 high-frequency os-
cillator. Two type 5Rs are used in the inter-
mediate frequeney amnlifier which is tuned to
465 ke, Tuned standard Litz [LF. transformers
(wound with Litz wire) are used. The C.W.
beut oscillator is a 58 in the electron-coupled
circuit. The duties of second-doetector, auto-
matic volume control stage and the first stage
of audin. are performed hy the 2B7 tube. This
feeds directly into the two 2AS5 power ampli-
fier pentodes. Needless to say the speaker ean
be driven to full capacity and the “foreign™
station reception will fairly shake the room,

Power Supply

The power supply is more than adequately
filtered by 20 mf. of condensers th assure posi-
tive. hum-free reception necessary on the high
freduencies. The 80 rectifier was choser on ac-
count of its quiet oheration characteristies. To
insure high-fidelity output. a Wright-DeCoster
speaker is used as standard equipment.

This recelver was tested out at one of nur
listening posts in the city along side of other
custom-built receivers, and to the surprise of
those present the short-wave stations received on
this instrument were actually pulled in with the
case of tuning in a local,

List of Parts

Due to numerous parts hecessary for construec-
tion of this set, and the special features of the
coils and chassis layout. this infarmation will
be supplied only on request to those interested.
Address all inquiries to the author, care of this
magazine.

Please Say That You Saw It in RAD1IO-CRAFT
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READERS' DEPARTMENT

{Continued from page 345)

be entirely impossible. If we were able to space
speech modulation as close as 10 ke. at 3.000
meRacyeles. we would feel very satisfied. We had
no intention of conveying the impression that
we were trying to do any better than this.

I trust that this explanation will serve to
correct any false impression which may have
been obtained with regard to the results ob-
tained with the ionic modulater, and that, if
possible, steps be taken to bring this correc-
tion to the attention of your readers.

I. WoLrr,
Enginecring Dept.,
Rescarch Division,
RCA Victor Co.,
LCamden, N.J,

Ine.,

We are glad to bring this data to the atten-
tion of our readers. It was our impression that
this work was carried out under the direction
of Mr. Wolff, hence the single “by’’ line.

We regret any misinterpretation that may
have occurred—in editing the reference data
available to us—due to our enthusinsm. The
system developed by the authors is of exceptional
interest to technicians, and we predict a tre
mendous future for “‘super-short radio waves,”
if we may 80 characterize {his sphere of, what
is now. experimental research,

Untold discoveries lie ahead for the experi-
mentally-inclined radic man who is willing to
devote his time and energy to development work
in the *3,000 megacycle’ band. Experimenters
in this field are invited to write to RADIO-CRAPT,
stating their prorress in developing workable
apparatus, and the results they are able to

secute, .
A NEW GIANT
LOUD SPEAKER

(Continued from page 334)

the more essential and desired frequencies of
sound. The microphone, of the “moving coil”
type, is virtually a miniature of the loudspeaker
operating in reverse. It does not respond effi-
ciently to low frequencies and consequently
transmits into the system only those frequencies
most vital to intelligible speech.

The purpose of the speaker is both to shout
long distances and to out-shaut a tumult of
noise, thus making it possible to give instruc-
tions, warnings. ete.. where the apoken word
even as amplified by previously existing speak-
ers would be completely drowned out.

Few sounds produced by nature and classieally
associated with loudness can match the volume
of the new speuker. It can make the voice
louder than a clap of thunder. Measured at the
mouth of its horn. the sound it produces is
about 1.000 times louder than the roar at the
foot of Niagara Falls.

Large erowds which stretch beyond the range
of existing loudspeakers or are in the presence
of enough din to drown them out could be
handled by means of the new speaker, as could
mass movements of people or soldiers. Fire
fichters within burning buildings or deafened
by the crackle of flames could be directed by
the wiant voice.

In rescues at sea instructions could be bellowed
from the rescuing vessel to the distressed crew
or to thase in life boats. and if substituted for
the usual fog horn the giant voice could give
detailed adviee rather than a simple warning.

The loud speaking system consists of three
narts: an amplifier, a mierophone and the loud-
speaker itself. which is of the “moving coil”
type. A coil of wire attached to the diaphvagrm
is suspended in a powerful. steady magnetic
field. Electric current. whose variations dupll-
cate the voice wavex, flows through the cuil
setting up a corresponding magnetic field around
it which interacts with the field of the fixed
magnet, forcing the dinphragm to move back and
forth in synchronism with the variations in the
current, and therefore reproduces on a girantic
scale the vibrations of the voice. The coil is 8
inches in diameter and is made of fine metal
ribbon tightly coiled to a height of about an
inch and a quarter.

The diaphragm is made of duralumin. .01-
inch thick. Though driven by great power, the
diaphragm actually moves no more than about
025-inch in eithcr direction. When so moving,
it generates a sound pressure of about 1 pound
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per square inch. The mechanical furce required
to set up these Fressures is about 50 pounds.

The amplifier of the new system is capable of
delivering 1,000 watts of speech current to the
loudspeuker and the speaker of delivering 500
wutts of energy to the air. Thus the efficiency
i~ 50 per eent as compared to 25 per cent in
the best commercial devices. When operating
at full capacity the diaphragm coil dissipates
about the same amount of heat as an clectric
flat-iron. This i+ radiated through an air wap
{o the magnet which in turn passes it off to the
outer air.

Tre speaker and haorn combined are 30 inches
in diameter by 30 inches decp. The horn is of
the felded type, and is made of cast aluminum
and wdighs about 123 pounds as compared to
375 peunds for tte speaker unit itself,

The speaker und horn are mounted on a
swivel mast and ean he pointed in any direc-
tion. The entire system is controlled at the
microphone by a single push-button which
throusgth a series « f relays performs all the vari-
cus operations necessary to start up or shut off
the amplifier,

The =ystem is the outgrowth of a steady evolu-
tion in the reinforcement of sound which had
cne of its first public demonstrations on Vie-
tery Way. Park Avenue, New York, durine the
1919 Liberty Lean Drive. In the public address
system ured at the Republican National Conven-
tion in Chicago the following year the horns
were 10 fect long. They were desizned with 4
flut  sides  enlurping  uniformly towards the
mouth. Later the "morning glory™ type of horn
with the flaring mouth was adopted. Subse-
quently, the folded horn, considerably more com-
pact, was found to be superior.

The first commercial loudspenkers were about
one per cent efficient.  Their diaphrarms were
made of bukelized linen and were 13 inches in
diamcter.

The system which was used to shout aeross
the Hudsen River, a distance of about a mile,
from the roof of Bell Telephone Laboratories
building early in 1928 consisted of 10 loudspeak-
ers hooked into one horn. The new giant voice
with its single speaker is many tinies moie pow-

erful. .
THE MYSTERY SET

{Contirucd from page 334)

get the varioug siations. The power cord and
plug were in plain sight, hanging looxe at the
left side. Everything was open and above board.
You could walk around the =ct, lock through the
glirs. in fact nothing was hidden.

How then could the set work? Plainly, it
could not work by induction because You eannot
work @ radio set in this manner. The closest
scrutiny of the set did nut reveal any hidden
wires. As no cement was used in joining to-
gether the panes of plate plass all corners were
visible, and revealed- nothing! How is the
mystery explainable?

The answer is: Ohm’'s law. Not ro long aro,
1 did a little caleulating, and found cut that two
No. 36 or even No. 38 copper wires connected
in parallel, {or four wires, total) were sufficient
to carry the full load of a small radic set, sueh
as the one shown, which only consumes ap-
preximately 40 W. The problem, therefore, re-
rolved itself into hiding the wires in such a way
thut the closest examination would not reveal
them. Since there are four eorners to the cabinet,
this was easily accomplished as follows:

The 110 V.A.C. power supply was split up into
its two component lines, Then, grecn silk cov-
ercd wire of No. 36 B. & S. gauge was fastened,
by means of transparent cellulose cement,
against the inside edge of each of the quarter-
inch thick plate glass panes. Now it should be
remembered that the edwe of plate glass is
green. and green silk wire aguinst green glass
i quite invisible. particularly when the wire is
as fine as the one that wns used. Unlexs you
had a pretty sgood magnifying glass youn could
not possibly see the wire. To make the job per-
fect, the wire was run very close to the edre,
and for ihis reascn the wire was mistaken. by
even the kecnest observer, ms the real edge of
the glass. As no cement was used to cement the
four pieces of plate glass together, there was
actually an open space at each of the four
corners. through which you could slide a eard
or piece of paper. Yet, with all thix, the wire
cemented on the inside edie of the plite glass
remained undetected.

The four hair-fine wirea were then run through

DECEMBER,

1934

needle-like holes and sealed into shallow (1/32-
inch deep) srooves in the underside of the lower
wouden board. The four ¥rooves converged to
the center, where # standard plug receptacle was
Lecessed into the basebeard. Two of the No. 36
wires were scldered to one terminal, and the re-
maining two leuds to the other. Thus. the set
could be plugred in from underneath the table
(through which a hole was drilled) and the con-
neeting wires were thus concealed. Needless to
say, the A.C. connecting cord (and plug) which
Bangs at the left was disconnected from the
chassis =0 that the plug would not be “nlive”—
it then was nothing but g dummy.

Now, a=x to the radio signal pick-up, the set
in question is rather senxitive, and actnally
dees rick up on the =mall onc-foot aerial, In
order to set more wire into the limited space
aviiilable for an aerinl, the wooden uprichts
(which are ahout a foot high) were wound with
black wire which was then connected to the re-
epietive ends of the aerial, one black wire serv-
ing p« part of the lead-in. This gave a small but
efficient. concentrated antenna which was suffi-
cient to pick up the programs of o few of the
mere powcrful stations.  (In locations where the
pick-up is not so geod, a superheterodyne five
or Bix tuhe set would, of course, be preferable.)

This MveTrry SET can be easily bu'lt by
Service Men and others. 1t can be exhibited in
windows or counters. s@ind will create no «nd of
di~eussion hy the average onlooker or customer
who will not understand as to how the set fune-
tions. The desizn is so simple that the cost of
the entire device, outside of the inexpensive radio
set, comes to less than $4.00.

A few important constructional details should
he moted. The grrooves in the top of the wouden
Lase and the underside of the wooden top must
be decp enourh-—at least lu-inch in the upper,
and PBe-inch in the bottom board- -to securely
hold the plate plass. After the set has becen com-
pletely assembled cement can be placed in the
bottom aund top grooves. The wouden top and
haschoard will thus hold the plate glass firmly—
so firm in fact, that you cun pick up the entire
wet by grasping the upper board, although 1
do not advise that this be done as a routine
thing. The method of running and connecting
the top c¢nds of the fine, green wires is as fol-
lows: exactly at the top edges of the plate glass
pancls where the freen wires run off, drill a
hair-like hole, for each lead, at an angle so that
the fine wire will cume throuzh the top of the
top hoard inside the boundary of the sct chaussis
(out of sirht), The sume two fine wires eon-
neeted to one svcket terminal under the base-
hoard are also connected together underneath
the chassis and to one of the two power con-
nections from which the power cord was jre-
viously soldcred. The remaining two fine wires
«older 10 the second puwer connection under-
nexth the chassis.

You will have a lot of fun in building this
set and mystifying the local radio wiseacres.

A 5 TUBE MIDGET SUPER-
HET. SET

{(Continucd from page 319)

niaue as applied 1o the broadeast-kit field is this
5 tube A.C.-D.C. superhet., a universal receiver
of high «fficiency.  So simple is it in construc-
tion that even an inexperienced set builder can
put it together in one cvening and obtain im-
mediate results. This set is ideal for the many
peoble who like to make their own broadeast
as well as short-wave reeeivers, and for Serv-
ice Men with spare time on their hands who
can sell it ax a custom-built job for use in
bookeases, desks, ete.

The A.C.-D.C. feature, made possible by the
use of a 2045 rectificr tube and series connee-
tion of the tube heaters, eliminates the neces-
sity for a hulky power transformer and per-
mits the whole receiver to be built on a chassis
only 10l.x4%; inches deep. While practically
every square inch of chassis surface is employed,
the layout of parts is such that most of the
connections are short and dircet, and the wir-
ing is really quite simple.

The purpose of the pre-selector stage is to
provide cnourh selectivity ahead of the mixer
tube to reduce image-frequency interference, a
very annoying characteristic of ordinary super-
hets., Very few small supers. employ this fea-
ture, yet it is really essential for satisfactory
reception.
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MAKE MORE CALLS
t BIGGER PROFITS

F vou want a point-to-point tester that
is designed up to the minute. that has
[ many exclusive features and advantages,
that enables you to mike more calls per
day at less cost per call . .. get the facts
concerning thenew Readrite No.720unit.
It operates faster, more efficiently, with
less manipulation. It withstands severe
field service, [t tests all resistances. con-
tinuitics, voltages, currents and capaci-
tics from the zet socket by the reliable
point-to-point method.
T'wo highly developed Vane-type AC
and DC meters are incorporated in the
new No. 720 tester. They are simple in
design. fast in operation and dependably
accurate in use, The DC scales are 15,
150, 300 and 600 volts, 15-130 milliam-
peres, AC scale 10, 25, 150 and 730 volts.
Your Jobber Can Supply You

. with the No. 720 Readrite Point-to-
Toint Tester at Dealer’s net price of
only $15.00,

READRITE METER WORKS

133 Coliege Ave. Bluttton, Ohio oz

MAIL COUPON FOR QUICK FACTS!

o ——— e — — —— ——— —— T

READRITE METER WORKS

133 College Ave.,

Bluffton, Ohio

Geptlemen: Nemd me «atalew on Readrite No. 720

Point-1o- it Teater, as well as fulder gising procf
of Readrite leadershino

NAME  coreerrvmenermosremincs e

Address

State.

L e e e e e e e e e e e

City e

|
|
|
|
|
|
i
i
Y
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new.’

Movineg Corr

Microphones

@ An Improved type of moving coil mlerophene 1z now
available. at fow cost. to the general Pubilic Adilress.
Rroadeast and Talkies-Recording trade.  This instrument
retains all the desirable characteristics of moving coil
wmicrhones—low impedanee, permitring  lons transniis-
sion lines without nofse pick-up; freedom from hlss. ete.;
performanre  unaffected by atmospheric  comnditions, amd.
operation while belme moved arouml.
The new standard and deluxe mndels,
phone ofters the following features: wiie.angle pick-ul.
whirh  eliminates grouping: ruceed constructlon:  small
dimenzions. making concealment convenient. and hich-

M K Coil Micro-

quality pick-up, with response flat to 3000 eyrele: and |
sloping 5 dh. at 5,000 eveles, without resonance peaks. |
Speeifieations: ficlil enil. 2 to & voltz; volee eoil, 20
ohms.  {The Deluxe muulel s equipped with suspenslon
yike. |
: Standard Model Moving Coil Miecro- [~ [
phone  (without .lnatehmg autn trans. i Z b
former). Net orice.

Matching Aunto. Truu-lurm o1 (for ame with nhove miceophonel. Net priee

$4.95 pdditional.

R.\nlo EQUIPMENT CORP.
155 East Genesee St., Buffalo, N, Y.
&o: lng.l

@ /] ReDresentati
1025 : ;; ol.lv. Street, Los Anl-hs. l:anl'.

Sales lenus':m'-ﬂv". Atbee Radio Corp., 16

Hudlon Strae’ "( New York,

WORLD'S FINEST RESISTORS

L

onty “Certified” CONTINENTALS

have © Nolid Molded Carborite
o1 ) Veolt Insulation

L “ elded Leads

Why not have the wdeintage of these outstaruling superi-
arities in resistor performance for vepair work, set can-
struction and experlments¥  For sale at leading jobhers
the workl wver.

CONTINENTAL Radioc Components

Auto-Radio lgnition Suppressars. Patier Diclectrie Con-
aosers and Auto-Radio Noiwe Iters are alsa alescribed
in the new CONTINENTAL Cacaloge.

WRITE FOR FREE CATALOG

ONTINENTAL ne.

13914 Lorain Ave.—Cleveland, Ohio, U.S.A.

When
Radio
School ...

RCA Institules. with its reputa-
tion establizhed by 25 Fears
service is an Institution ree-
ognjzed as an important factor
radio indusiry.

Whether elementary radio  principies
ar alvanced subjects. sound applications. mathematles or
practical ricdio engineering, KRCA Institutes is prepared
to give you the instrurtion you need.

RESIDENT SCHOOLS NEW YORK & CHICAGO
with modefn standard egquipment
EXTENSION COURSES FOR HOME STUDY
under convenient ‘‘no obligatien®’ plan
Hlustrated Catalog on Request.

R. C. A. INSTITUTES, Inc. ot ar.2s

75 Varick St., New York—10154 Merchandise Mart, Chicago

Choesing a

In the

| choke

RADIO-C

The A.C.-D.C. power system lwoks a bit queer,
but actually is simpie. The 2525 consists of two
separate rectifier units (plate and cathode) with
a common heater for the cathodes. The plates
are hooked together, but the cathodes are left
separated. With direct current. the attaehment
plug is poled so that the upper lead in the dia-
gram is positive. Current then flows continu-
ously from the plates to the cathodes. The
current throush cathode A feeds the speaker
field only; the current through cathode B pro-
vides plate and screen-grid voltage for the
tubes. This split arrangement is important be-
cause it permits the use of a low-resistance
in the L8 position, and thus keeps the
voltage as high as possible. If the speaker
fizld alone were used as the filter choke there
would he s0 much of a wvoltage loss acruss it
that the tubes would receive practically nothing.

With alternating current supply, the 25Z5 acts
as a double half-wave rectifier, current flowing
from the plates to the separated cathodes only
during the positive half of the cyele. Con-
densers C15 and CI16, in combination with L8.
adequately filter the plate supply to the tubes,
while C17 does the honors for the speaker field,
which has a resistance of 3.000 ohms.

In actua! operation this 5 Tube A.C.-D.C.
superheierodyne shows up wvery well.  With a
20-foot length of fexible wire (supplied with
the kit) acting as the aerial. clear. interference-
free prozrams are received with more than
enough volume for ordinary room requirements.
With the completed chassis maunted in a cab-
inet. the tone quality is excellent,

List of Parts
One Trutest antenna coil, L1, L2, L3;

One Trutest oscillator coil, L4;

Two Trutest LF. transformers, 175 ke., L5,
Lé;

One Trutest speaker output transformer, L7;

One Trutest 32 henry filter choke, L8:
Three Trutest 3 gang tuning condensers, 365
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FREE

48-LPage Supplement

to the Auto-Radio
Service Manuall

To_eversone who now  hureliases llw ()l Fl( LAL
AUTORADLIO  SERVICE  MAN l
18-page Supplement is |

for

all of the lalest xets. together wir
for n will be fou these new
new hlement .Im-; inerease the it of the

book to you,
Maul
ite notes.

Good Money in Servicing Auto-Radios

If you are ovetloaking servleing auto radios. you're
missime a great deal of husiness, The awtu-radio
wad liad it greatest oo las suwiner when
thnusiiuls af et were wald Y naw many of

A€ I sets reyuire servicing aml wllh hun-

you an Mute-RRadin Repvire
that is right up to-the-minute with rerv.

o them right in YOUr owrn eoninunity, yin
Lnp a gowl auto-ry servl ing I)u‘lm-*s
In a short time you can brofit or

By ad
more to your rexular unitlm. hu,.me.s

List of sets covered in the Mannal

Acme Nadlin Mg, Co. Pt Mallory & (o,
lied Radio ¢orp. Melbarn Radie M n.
Auater Kent Mrg. Cn. Montgomery Warld & Co.

SAtdiola Radio e, Natimal Co.. 1Ine,

Autoerat Radio Pompany Nublitt-Nuarks hal.. Ine
Autamatle Radio Mfi, Co. Philko Ttadio & Tel. Corp.
Carter Genemo'or Corp. I .,

Ca.
ANy
Indlustries,

Centvry Radio Prod.
hevralet Motor Cam
47 ol ldated
Lo,
Crosley Pali
ll =l Amnlt
- i

0 I
winel Radlia ("nrp
itk Withimeto, Corp.
» art Icdio & Tel. Corp,
Stewart - W

Eler. Corp.

mmf., Ci, C2, C3;

Thr+ Cornell-Dubilier vor Aerovox condensers.
00L-mf.. Ct, C12, Clt;

One Curnell-Dubilier or Acrovox condenser, 50
mmf., C5;

Thrc‘e Cornell-Dubili>r or Aerovox condensurs,

0.t-mf., Cs, C13, Cl%:

One Cornell-Dubilier or Aerovex eondenser, 0.2,
mf., C7:

One Carnell-Dubilier or Aervvox condenser.
O1-mf., CN;

One Cornell-Dubitier or Aerovox condenser, 23
wmf., C9;

()m- Cornell-Duhilier or Aerovox condenser, 10n
mmf., ClD:

One Coraell-Dubilier or Aerovox condenser.
0.3-mf.. ClIl:

One Cornell-Dubilier or Aerovox condenser, 12
mf., C15;

Two Cornell-Dubilier or Aerovox condensers. |
mf., C18, 17;

Fig. B
view of midget 5 tube set.

Fig. C
Note the compactness, underside.
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ted Trurchuser. Ine. armer Corp, of A,
Amer. Bosh Coypp,
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. Corp. & Tel. Curp.
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1 Hu Rery, a,
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lnumuxluu.xl ludm Lnrn Zenith Radio Corp

$ 2.50
Over 200 Pages
Over 500 INustrations
9 x 12 Inches
Flexible, Loose-Leaf Cover

1933

Official

'M.I _

Srr\-:cP M“““al "

1" Inziall
1-ml.lll-fll- 5h|"-|:11'|1.|.4 G
Tro e

MAIL THIS COUPOON TODAY!

RC- 1234

GERNSBACK PUBLICATIONS. INC.
99 Hudson Street, New York, Y.
Enclosed you will find my remiuance of $2.50 for
frlesi-e sersl me One Copy of the ()l"l'l( TAL
FRAIMO SERVIUE MANITAL with FREE 43
pase Supplement, send remittance in check or money
order. Register letter if it contains cash or currency.
WE I'AY PUSTAGE.

Naime

Address

City . Blate
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One resgistor, 130 ohms, R1:

One Electrad resistor. 10,000 ohms (combined
with line switch), R2:

One 1IRC resistor. 75.000 ohms. R3:

One IRC resistor, 40.000 ohms. R4:

One IRC resistor, 5.000 ohms, R5:

Two IRC resistors. 500 ohms, R6. R10:

One TRC resistor, 20.000 ohms. Ri:

One IRC resistor. 250.000 ohms, R&:

One ITRC resistor. 500,000 ohms. R9;

Two Sylvania or National Union type 77 tubes,
Vi, V3:

One Sylvania or National Union type 78 tube,
v2:

One Sylvania or National Union type 43 tube,
Vi:

One Sylvania or
tube, V5:

One dynamic speaker, 54 inx. dia.:

Formed and drilled chusasis, sockets, wire, hard-
ware, ete.;

Dctaiied assembly instructions and full-size
diagrams are supplied with the kit.

@
TUBELESS "B" UNIT

(Continued from page 344)

National Union type 25%5

The output of this supply unit is approxi-
mately 50 ma. at 250 V. The voltage, under
normal loads, is constant. A fuse in one of the
A" leads protects the unit and battery against
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POWERFUL 15 WATT
CLASS “A” AMPLIFIER

MICROPHONE
CURRENT
A 4

MASTER VOLUME
CONTROL

w

VARIABLE OUTPUT
IMPEDANCE

No. 339

In the Sefles 359 Webster Introdures an sliogether new standard of excellence In Amblitter Equipnient. Built
iround the new tubes and with the incorporation of new kdeas in construction. thus amplider will ~how a greater
utility in dally appliration = souml problems. Mmierately priced yet poswerful enoukh for 4l sy-tems. dance
halls. athletic fields, churches. schools. etc.. the Series 359 must nearly meets the needy of sound instatlation
engineers. Wrlte for complete details.

CLASS “B™” 26 WATTS

In the class B tyDe equipment of the Series 359 \Webster provides a dofinlte advancement, This new equip
ment will handle a tremendous volume of undistorted output. [Easlly pushes four or tive giant dynamic

speakers. Write for complete descriptlon. Vet i o i i
et us put your mama on the ebstor mai III' st to re-
Write for catalo‘“ez coive bulletin on this unit and all our other equipment.

THE WEBSTER COMPANY

short-circuit dangers.
. 3830 W. LAKE ST. CHICAGO, TLL.
Installation
For radio recvivers in the home, the “A~—"" of
the storage battery should he connected tu the
wrounded terminal of the supply unit. The
“A4* terminal of the storage battery then
ennnuets to the terminal marked “A-4": (see
“Note™). A switch may be connected in place |
of the fuse. at the terminals for turning the |
unit “on’ or “'oft.”" Or, if desired, a 6 V. relay.
(146-A. type) which ix easily availahle, can be
arranZed so that when the receiver is turned
“on" the relay will turn “on” the power unit.
To do this the relay must be connected in series
with one of the hattery leads to the receiver so
that the instant the tube filaments draw current,
the relay magnet becomes energized and closes a

Franklin

Transformers
“Most Soc]c Per Do"ar”

A few of the many outstanding values that can be secured at your nearest jobber

or direct if he does not stock them.

Net Deal
GENERAL REPLACEMENT “eive

rioe

contact circvit. These contacts control the No. 210 Pri 110 v, Sec 300-0-300—40 MLA. 25V 55Amp . . . . $1.11
power to the "B supply unit. DO NOT oprrate ' S y 2 Amp
this “B” unit wnlil @ “load has been put on it No. 209 Pri 110 V. Scc 330-0-330—60 M.A, 25 V875 Amp . . . 180
—until the radio set has heen turned on. sV 3 Amp

Note: For auato-radio installation work addi- l No. 1103 Single plate to P.P. gnds e . . . .08
tional care tnusf be exercised. The “A4" SOUND
terminal of the unit must be connected to the . .
“A4" terminal of the car battery. The "A—" l No. 521-B Double button mike to grid . . 132
terminal of the unit then connects to the “A—" No. 802 P.P. 45 platesto 8-150hms . . . . .95

No. 6131 Pri. for D.B. mike, 500 ohm line and tube
plate . . . ... 330
or high 1mpedance plckup Sec. to smgle grid.

AMATEUR

A very complete line by Mr. Boyd Phelps. NNlustration

shows one type.
. WRITE FOR CATALOGUES
(No. 70 contains a large number of up-to-date amplifier circuits.)

General Replacement No. 70 Sound No. 52-C  Amateur

FRANKLIN TRANSFORMER MFG. CO.
607-609 22nd Avenue N. E. Minneapolis, Minn.

EGAST m cuAsr PRESENTS A FULL LINE OF
S P. A. AMPLIFIERS

beproe such fealires!

Models available for operation fram either a6 Valt Storage Battery, or a 110 ValtA. C.
Universa Modefs may be operated from both 6 Vaits D. €. and 110 Voits A. C.

.. Employ an all-steel black ecrystalline housing with hined top and
ventilating louvres. Available with optional self-contained “Input-Mixer-
Suntrol Panel, Combination Qutput Meter and "Mike™ Current Meter. Self-
Mike"” Current Supply, etc,, ete.

terminal of the storage battery. Unless this
precaution ia riwidly observed at all times hoth
the vibriator and the electrolyties will be burned
out in a few scconds. Therefore, inasmuch as
the case of the "B climinator is its “fround.”
then if the ear battery has its positive terminal
wrounded to the nutomobile it will be esseatial
that the "B eliminator be entirely insulated
from the car chassis. and only a paper con-
denser of 1 to 5 mf. capacity used to capacita-
tively couble the climinator to the car ground
(the chassi<). However, if the car bhattery
“A—'"" terminal is grounded, then the case which
houses the oentire "B unit must also be
grounded to the car with heavy braid connected
to some chassis bolt, for the purpose of climinat-
ing any possibility of ixunition noise interference.

List of Parts

resistor, 0.5-meg., 1 W.;
resistor. 30.000 ohms, 1 W.;

One resistor, 30 000 ohma, 1 W.;

One resistor, 1.750 ohms, 5 W.:

One resistor, 1,100 ohms, 5 W.:

Two Cornell-Tiubilier tubular cundensers,
mf., 1.000 V.:

Two Coraell-Dubilier
densers. 8 mf.. 525 V.;

Four Cornell-Dubilier paper condensers, .5-mfl..
250 V.:

Two General Transformer R.F. “A" chok-
140 turns Ne. 15 wire), 1'; in. long. 3 layers

No. 51

One
One

.02

electrolytic  filter cone |

Fuiler”
Contained

on Y%-in. din. wood core. RF.C.L. RF.C2: Range in Audioc Power Output From 5 Watts to 100 Watts!?
One General Transformer filter choke. No. RADIO

S5 FREE 100 PAGE .o CATALOG
One General Transformer R.F. “B"™ chokes,

Completely deseribes our new line of 1935 Amnlm 5 ! -
& millihenries to carry 50 ma.. R.F.C3; and Converters, inter-OMice Call St Tos “E g :::swﬂll.h.nql'usb’;:ﬂ l\:s“Az::::ﬁ::

One General Transformer vibrator-inverter; | at unbeatable net prices. Buy direct from the manufacturer and pay only one profit.

T e LD S @ coAST 10-COAST-RADIO-CORP.

Nu. 411,
12% K- WEST |7Tu STREET . NEW YORK.M.Y.
Please Say That You Sew It in RADIO-CRAFT
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SERVICE MEN’S ESSENTIALS
FOR ALL MEMBERS OF THE

> TYHAT ARE THE SERVICE MEN’S ESSENTIALS?

H

HE OFFICIAL RADIO SERVICE MEN'S ASSOCIATION has arranged to supply a number of “Service
Men's essentials” for its members and associate members only,

These essentials are priced at cost, plus a small additional fee which is the only source of income that the
Apgsociation has. No one obtains any profit or benefit, except the Association itself. Whatever profit accrues, is
reinvested for the furtherance and enlargement of the Association.

By using the letterheads, billheads, etc., you present the business-like appearance to your customers. In addi-
tion, the Association has made arrangements with most of the prominent manufacturers to allow special
discounts to members, providing ORSMA letterheads are used when ordering.

No. 1 ORSMA LETTERHEADS
Thesze letierheads. shown on the right, are furnished with
your name. acldress and telelhone number, pPrinted on excel-
hint puaper, They are suld In lots of 10w or wultiples thereof,
with a distinet saving for single orders of 1.000 or more.
I'er 100, tLed per 1000, $3.00.

ﬁ : No. 2 ORSMA ENVELOPES
rm ”.Shw k These are furnished to match the letlerheads, Drinted with
""n[dk Wl your name and address and seal of the Association. They go
Land in hand with the letterheads and are usually ordered in
Lhis s 1o Crrivly Mhe? the same yuantity. I'er 1ud, 6Ge; per 10uu, $3.00.
Sosepb 6 Walker No. 3 ORSMA SERVICE RECORD CARDS

These serve a double purpose; whrnever you coinpleie a job
you i1l out the report-bill and hand it 1o the customer; thls is
the '‘psychological moment’ to collert. 1By the use of carbon

paper a permancnt record is Kept, Furnished with name, No. 1—60c per 100
address and lelephone number, Per pad of 50, 60c; per I0 $3.00 per 1000
buds, each of 50, $3.00,

No. 4 ORSMA INSPECTION LABELS
The label 13 to be filled in with the proper dates, and pasted
inside the set or caubinet where the customer will see jt. It is
1 couitinuous reminder to him that when service s needed. ho
ran call you again, The advantage is apparent. I’cr 10u. GOc:
1«7 1000, $3.00.

No. 5 ORSMA LAPEL BUTTON I
At the ruggestion of many members a handsome lapel button "ﬂ"-:-?f'“.’:"
bearing ihe name atd cmbleth 0f the Association hax been --_a-_-:'-c'
No. 14—50c each ;i:s;l:;\;’(‘lm"l ‘lts l:lil\!?: synﬂ:: ‘(-I{“’luombv-i;o“f ;:"}20 nx?;:?é‘ikl\liynm(‘;; ==
(Plus 10c for Posiage) the prefessional nature of your wink. 50¢ cach. "
No. 6 ORSMA BUSINESS CARDS T
These are furnished on a fine grade of paler In two colors with a blolter back. Thus R i m—
ey present an ircentive 1o customers (e keep them in o prominent place. They aro = z
printed with your name, address and teleplone and Lear ti oltivial seal of the Associa-
e g ticn. Fer 100, 75¢; per 1000, $4.00. Fum. S
by Pl P e 3 Nos. 9 & 10 ORSMA EMBLEM CUTS :
. I‘E' ot These cuts for printing, advertising, ete., are fuinished in two styles and slzes. They — e i T
-t may be used for newsbuper or telephune-book advertisements or for brinting of any kind, i 1
Fef Large size, 1% X 1% in.. §1.35 eachi small size. % x % in,. §1.20 each, [ SO -1
¢ No. 11 ORSMA MEMBERSHIP SIGN ek e e T —
A set of three signs, printed on heavy cards, and having loles punched in order to | P -
hang in office or store, These are sotd to Mmembers and ass<ocinle members. Larfke enough T . r 5
te be quite Prominent and 1he two ione effcct makes them attractive, Ret of three, 50e. il
No. 12 ORSMA ADVERTISING DISPLAY SIGN
A 1wo color sign printed” in large letlers with your nume. akiress and telephone, [Ty Sy I . —
whh the seal of the Assocfatiom, This sign is suld in auantities of 25 or more und is -
ideal for hanging in stores, offices, ete,, for adverlising purposes, Set of 23 cards, $3.00, P
No. 13 RADIO SERVICE MEN’S ASSORTMENT PACKAGE B e i, s e TOTAL” o by 90 A et
This juchudes one guld filled label buiton, 100 letterheads, 10U envelupes, 50 service AT
record cards, “and 100 Jabels printed with your pame and address as deseribed above.
‘The whoie assortment cosis only—$3.00—a “worth-white saving. Complete, $3.00.
. No. 14 ORSMA MEMBER CERTIFICATE ?";) 3—60c per pad of 50
No. 5—50c each A handseme diploma-like vertificate engraved on stiff veilum-bond. The certificate is $3.00 per ten pads, each of 50
rersanally signed Ly the President and Executive Secretary and the corporation stamp of
the Asseciation i3 impressed on a ted seul attached to it. Your name, certificate number
uml date of regisiration are letlercd LY bund and the Certifleate i3 mailed in & card-
board 1ube (o tusure safe delivery, Each 50c, blus 10c¢ fur postage.
NALEM C AITER
e
STEPHEN MARKO
129 Brighton Drive
Tel 3-0672 AKRON,O.
No. 6—75¢ per 100 N
0. 4—60c per 100 No. 2—60¢ per 100
$4.00 per 1000 $3.00 per 1000 $3.00 per 1000
_._.__.__-—._._____-—-.
| Application for ORSM A | OFFICIAL RADIO SERVICE MEN'S ASSOCIATION Re1en
| Membership in ) 99 Hudson Street, New York, N. Y.
Please send me the following RADIO SERVICE MEN'S ESSENTIALS which_ 1 have
I Execative Secretary. ORSMA I selected from this advertisement. My remittance for $.._ ... ...... is enclosed. Send
I 99 Hudson Street, New York, N, Y. ] remittance in form of check or money order. Register letter if il contging cash, currency
. L. or unused U. S. Pustage Stamps.
I Kindly send an application blank for '
[J Full Membership L
| [J Associate Membership ' B R L L T LY T T P
I NAMe .ceeriivivesesesceistnsenrnonncesssccos } ) verssses
' Street or Box C0G00000COa0a000EO0A0OEO0RO00E I R L e e e g mrairEarrestinmassee
I I ORSMA No. ....., PR ]
Cit¥esesesscasossccscanescasss State........
I rRé3d |
e e e e e e e e )
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(Continued from page 346)

the
the
re-

tube bLase, Insert the other wire through
socket and through the plate pin, fecding
other wires from the socket through their
spective holes. Pull the plate leads up. as the
socket is pushed down. Cement socket and
tulie base with collodion. Solder tips and cut off.
WiLLtam J. ARNST.

A CAPACITY TESTER

RADIO-CRAFT. ORSMA Dept.:

Heore iz a diagram of my instrument for
measuring the capaecity of condensers; Fix. 3.
It will measure capacity from 0001 to 8 mf. in 3
steps. The transformer delivers about 300 V,
When Sw. 1 is turned to LOW the range is ifrom
0001 to about .02 mf. When hoth switches are
set to MED. and Sw. 2 is set to HIGH the range
is from about 1. to 8 mf. In the medium and
high ranges the eondenser is in shunt to the
meter so the higher the capacity the lower the
readinsg,

H. W. GALLES.

HOME MADE ANT. COUPLER

RADIO-CRAFT. oRSMA Dept.:

Here is an idea for you experimenters who
cannot afford a set and antenna coupler for a
doublet, or single line antenna.

This is the set coupler. using a 2-in. tube and
No. 22 S.C.C. wire, See Fig. 4. Ll is 40
turns of wire close-wound and center tapped.
Over this is placed a piece of wax paper. then
a small pivce of copper to be used as a shield,
and anocther piece of wax paper. Next, wind
on L2, 10 turns spaced 1 turn; wind in the
same direction as L1,

The ant. coupler is made the same a3 the set
coupler, only wind on L2 first and then LI
leaving out the copper strip. L1 does not have
to be center tapped.

OrmaN F. JENKINS.

AN 18-36 WATT P.A.
AMPLIFIER

(Continued from page $48)

the ¢lass A-B amplificr (class A prime). The
class A amplifier is one in which the bias and
A.C. signal voltages are such that the plate
current of the tube flows at all times. The
class B amplifier is one in which the tube is
Liased to a value which approximates cut-off
value of the plute current with no A.C. signal
voltage. The plate current in such an amplifier
flows during approximately one-half of each
cyele when the signal voltage is applied. The
class A-B amplifier is an intermediate condi-
tion of operation between elass A and class B.
This type of amplifier is over-biased, operating
as a class A system for small signal voltages,
and as a class I amplifier when the signal volt-
ages are large. In this type of sy.tem, the
plate current flows through considerably more
than one-half a cycle yet less than 360 degrees.
The advantages nf this amplificr are efficieney
and an intermediate output hetween a class A
and class B amplificr. with the amplifier acting
essentially as a class A unit at low input levels
and a class B unit at high levels. [y obtain-
ing, in class A-I3 connection, a considerable re-
duetion in the “idle’” plate current. ordinarily
present in the class A amplificr wsing the same
tube. the amplifier becomes quite econamical to
operate, economy of operation beinE one of the
desirable characteristics of class B amplification.
Most of the low level diztortion in class B am-
plifiers is eliminited in the class A-B system.
In conclusion. summarizing the advantages of
the system, we have an amplifier which will de-
fiver either I8 or 36 W. with 5% harmonic
distortion. The frequency response is flat with-
in 2 db. from 100 to 8.000 cycles. The overall
gain is B0 db. The power corsumption of the
18 W. amplifier iz 100 W, and the power con-
sumption of the 3§ W, amplifier is only 150 W.,
therefore, ecither of these units can be operated
economically in a sound truck. Despite the
high gain of the voltage amplifier, the hum
level has been kept low and microphonic noises
eliminated. A two-position, four-circuit mixer
is provided as an integral unit. The mechanical
construction is exceedingly versatile, permitting

DECEMBER,

1934

operation either as a rack-and-panel unit, or as
a table mount unit. The amplifier provides for
a change in power output requirements eco-
nomically.

Notes on Construction and Operation

(1) The type 77 tuhes should be connected as
shown in the schematic diagram., Fig, 1. Re-
ferring to that diagram: the control-grid is ad-
jacent tn the cathode; the suppressor-grid is |
adjacent to the plate; the remaining grid is
the screen-grid.

(2) Wiring may be point-to-point or cabled,
as desired.
(3) Do not depend on connection to chassis

for ground connection. Connect all units to he
grounded to a common point which cunnects to
the ground terminal on the cable plug or socke:

and to the ground terminal on the terminal
board.
(4) Any standard variable pad may be usaxl

(for attenuation). Insulate the shafts of the
T-pad at'enuators from the chassis.

(3) For minimum hum level the distance he-
tween the audio unit and the power unit should
not be less than 7 ina.

(8) Operating voltages for the various tubes
are tabulated below. These voltages should bhe
maintained plus or minus 10% of the values
Eiven,

Type 77 tubes:

Ilate Voltage—250 V. {(no signal)

Sereen-grid Voltage—75 V. (no signal) |

Control-Grid Voltage— —3.3 V. (no signal)
Type 76 tubes: |

Plate Voltage—250 V. (no signal)

Control-Grid Voltage— —13.5 V. (no signal)
Type 45 tubes:

Plate Voltare--300 V. (no siknal)

Control-Grid Voltage— —64 V. (adjust R6 to
this value.)

(7) When the amplifier is

put into opera-

tion connect the ground terminal on the audio l

chassis to an external ground. Ground one side
of the input line and ground one side of the
output line.

Watch for the forthcoming issue of RADIO- |

CHAFT in which will Le described the iixer
system used in this 18-36 W. (at only 5% dis-
tortion) amplifier.

List of Parts
We shall he glad to furmish wmame of mann-
facturer on those itrme where mot apccified.
One audio channel chassis:
One power channel chassis;
One voltage amplifier cradle suspension:
One Cornell-Dubilier or Aerovox condenser. 16

mf., 450 V.;

Two Cornell-Dubilicr or Aerovox condensers. 8 |
mf., 450 V.:

One Cornell.Dubilier or Acrovex condenser. 2
mf.. 400 V.:

Five Cornell-Dubilier or Aerovox condensers, 1
mf., 100 V.;

Two Cornell-Duhilier
Jdemf., 400 V.;

Four 2-contact mixer sockets:

Four 2-contact mixer pluss;

Four 8 eontact cable plugs and sockets:

Two D.P.D.T. switches; |

or Aeruvox condensers,

One input class A prime transformer, Special
for either two 45s. or four 45s;
One tapped output transformer. Sbecial for

two or four 453s (see diagram) ;
One filter choke, 10 hy., 200 ma. 100 ohms |
resistance; [

n.C.
One filter choke, 30 hy., 90 ma.. 350 ohms |
D. C. resistance:
One power transformer (see Fig. 1); ‘
One tapped input push-pull transformer (see

diacram) ;

One impedance-resistance unit (see diagram) ;

Two mixer dial plates;

One motor plug eap and connector;

Twe speeial tube sockets. 6 prong:

Eight tube sockets, 4 prong;

Two tube sockets, 5 prong;

Two tube shields;

Seven resistors for audio channel
gram) ;

One resistor for power channel, 25 W,
diagram)

One lettered terminal board;

Two tuhe cover plates:

One mixer cover plate;

Ten rubber grommets;

One coil of wire for power cable;

One coil of wire for amplifier and power unit
wiring ;

One coil of solder.

{zee dia-

{see
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Buwiton-ebte

ALL WAVE

TEST OSCILLATOR

FULL DIRECT
VISION READING

47 inch scals. No confusing graphs

or charts. Continuously variabls

range. 8 bands cover from 90 kilo-

cycles to 25 megacysles. All on

fundamental frequencies. Dial

Standardized at 48 points with
Crystal Controlled Frequency Standards. Knife
edge pointer with vernier drive. Licensed
American Telephone & Telegraph circuit.
High, Medium & Low steps afford perfect at-
tenuation control throughout entire range. 400
cycle note, approsimately 35% modulated.
obtained by separate modulator tube. A. F.
Signal available at panel jacks. One pieca
sluminum case prevents strays. Light weight,
compact—carry it anywhare; battery operated
—use it anywhere; A, C. or D. C. districts,
auto radios, farm radios, etc.

BURTON . WEBBER

755 Boylston St. Daily News Bldg.
Boston, Mass Chicago, 111,

________ o o — o —

{Use address nearest you)

Gentlemen: Please send cafalo? No. 1745 on
the Burton-Webber All Wave Test Oscillator.

Nama
.

Address. ST (S

State.

CATALOG

100 pages choek fnll of BAR-
GAINS in RRADIO SETS.
Laug sl Short Wave Ap

Jusratus, Servieemen's epair
NEW ISSUE md  Replacement ["art s,
JUST ouT Kleetrionl  Appdinnoes  amil

husleals of  wiscellaneous

hvo(‘lulﬂ at TREMENDOUS
SAVINGS. Get this biz new Bargnin Book,
It's absolutely FltkE  without obligntlion—

Just send us your Name and Address on a
pest ool
WRITE FOR YOUR COI'Y NOW.

JUST OFF THE PRESS

RADIO CIRCULAR CO., INC.
223 RC vaRricK stT., NEW YORK
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- = ahead of others

in TUBE TESTER Value

ANDIVIDUAL TIODE, TRICDE,
'PENTODE TESTS

I
| NE.vo_TAGE
ME T ER ———

UTOMAT!C SHORT®
ND LEAKAGE
WITCH

wrp

The new, Bodel 304, Dependable Tube Tester establishes a new
“high” in test equipment to nieet all modern requirements in testing.
Simplicity in design and operation permit even the average con-
sumer, who knows very little about radio technicalities, to follow
the testing procedure, and to accept without further question the
“good” or “bad” evaluation of every tube in the set.

Dependable Model 304—100-135 volts; 53-60 cycles

(25 eycle=$2.25 extra)

NET TO DEALERS 81995

KIT
FORM

Im kit form — “to build
your own” Model 304 De-
pendable Tube Tester —
with all instructions.
NET TO DE A L-

ERS... sl-g;;
"Reb

b A & & & & 4

MODEL 301

Dependable Tube Tester
also in Portable Model

There iz an important economy
factor in purchasing a Mode! 304
Dcpenduble Tube Tester. The
ingtrument jis capable of making
all essential tests, and, because
it 32 jortable. may be taken from
store or Jaboratory and used on
outside service calls. In addition
it has a handy compartment for
small tools.

Combination Portable Carrying Case for Model 304
— illustrated — $2.25 additional.

RADIO-CRAFT for

L READING

B__NZON-LAMP

FILAMENT SWITCH
FOR ALL TUBES

COLORED ENGLISH
STALE

DECEMBER,

1934

Qutstanding

Features o

HIGH CURRENT
- SHUNT FOR
FUTURE TURES 1-ENGLISH READING Scale — COL-

ORED DIAL indicates**GOOD-POOR-?"

2-TESTS EVERY TYPE of tube made
to-day and many new ones which shall
arrive jn the future.

=TESTS SHORTS and LEAKAGES be-
tween ANY TWO elements.

4-NEON LIGHT indicates leakages above

1,000,000 ohms,

5-SEPARATE LINE VOLTAGE meter
with line voltage control.

=INDIVIDUAL TESTS OF DIODE,

triode, pentode,

etc., sections of all

combination-type tubes—both plates of
all full-wave rectifiers.

tubes.

=PROVIDES AGAINST OBSOLES-
CENCE—Spare switching capacity for
three times the present number of

=SIMPLE TO OPERATE; convenient to

use.

9-PROFESSIONAL APPEARANCE —etched panel;

leatherette case.

1 =ACCURATE D’Arsonval moving-coil meter, guar-

anteed 29, accuracy.

11-N0 ADAPTERS of any kind neceseary.

ECONOMY-—Costs less than other testers that do

12-nol have all these features.

2,000 OIIMS PER VOLT
MULTITESTER

A high-quality test instru-
ment. The moving-coil in-
strument sensitivity is 2,000
ohms per volt. This instru-
ment meets 4 major specifi-
cations. Ohm-meter range:
L% -ohm to 2 megs.; indi-
vidual ran ge: 0-2,000
(ohms)-—0.2 (-meg.) -2
(megs.), (batteries, self-
contained). Voltmeter
range: 0-5-50-250-750 V.
Milliammeter ranges: 0-50
ma. Microampere range:
0-500. The automatic selec-
tor switeh connects themeter
only to the desired circuit
and range.

Net to Dealers .. 314’)5

KNOCK-DOWN
KIT—Model 308K
Complete with in-
structions (less bat-
NET'TS $ipes
) 9!
DEALERS 310'

WE ISSUE NO CATALOG

All orders are F. O. B. New York. Terms:
A deposit of 20% is required with every
order. Balance may be paid on delivery.
Deduct 2% if full amount is sent.

——

? GRENPARK COMPANY

101 Hudson St.

Dept. RC

Pleasc Say That You Saw It in RADIO-CRAFT
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L\-—.

RADIO-CRAFT

for

CLASSIFIED ADYERTISEMENTS

Advertisemnvits In this section are Inserted at the
cost of twelve cents per word for each Insertion—
name, [nitials and address e¢ach count a3 one
Cash sheuld accompany all clasfitied ad

untess placed by a  recosnized
igeny, No less than ten worda are
Advertising for the January. 1933,

word

vertiaements

adverti-ing

aceepted

Issue_ shoulil be received not later than Novem-
r &

A. C. GENERATOR

10 PRACTICAL AND LOW-COST CHANGES
converting Dudge 12-V., Ford T, A., Chevrolet
Delco 6-V. generators into 100-500 watt capacity
A.C. generators, or into 32-110 V., D.C. motor or
wgenerator. Dodge is 500-W. self-exciter. Al in
one book illustrated with comnlete simwlified in-
structions and drawings for only $1. Autobower,
410 S. Hoyne Ave., Chicago.
ELECTRICAL SUPPLIES

INSULATION. WIRE, VARNISHES,
PLIES, ete. Send 3¢ stamp for bulletin.
power, 410 luyne Ave., Chicago.

SUP-
Auto-

PATENT ATTORNEYS

PATENTS—REASONABLE TERMS, BOOK and
advice free. [.. F. Randolph, Dept. 562, Wush-
ington, D.C.

PATENT INVENTIONS IS MY SPECIALTY
through. 23 years; Sterling Buck, Registered
Patent Attorney 7780, 629 F, Washington, D. C.
(Free Booklet-R).

RAD!O
EXPERIMENTERS, SERVICEMEN —Chassis,
shields, panels made to your specifications,

prompt. reasonable, Aluminum chassis 10"x12"x
13" high any drilling No. 3.00.

Special! Analyzers for beginners in servicing
make all tests low cost. Other analyzers complete
or kits. We build almost anything. Send your
specifications, CONSTRUCTORS SUPPLY, 303
Furman St., Schenectady, N. Y

RADIO INSTRUCTION -
BROADCASTING.

RADIO ENGINEERING,
aviation and police radio, Servicing, Marine

and Morse Telegraphy taught thoroughly. All
expenses low, Catalog free. Dodge's Institute,
P’ine St., Valparaiso, Indiana.

TRANSFORMERS

RADIO TRANSFORMERS, AUDIOS, chokes.
Special transformers and windings, Write for
catalog., Dealers wanted. Skiles Transformer
Co.. California Ave., Fort Wayne, Indiana.

/SHORT-WAVE
SET BUILDERS
| NEED THIS BOOK

o £ enter whe has sver

b

’ :':':m by “pq'l-onr b he ‘:i.lﬂ::-
snce +8D & ﬂooz a

recsiver is usually found In the

bl you find ever; -
e bi‘t of informstion o:lpr.:ﬂ
winding. Osly the modd mod
*dops”" has published,
msdﬂum ore, giving el enly full instructions on
wind colle, bot dimensions, sizes {
e in b eue ot revanze. te 1o DUmD.
Ll >
:h-_ -uzhﬂu.'%hero haa never boen such dets publisbed
i suok saay secessible form as this.
remittance af 25c in casher gnwsed U. 8.

25¢ qu foryout copy of the SHORT WAVE

ent to you prepaid.
RADID PUBLICA TIONS,101C Hudson Sk, New York, N.Y.

____eN0log,

THE MAGAZINE OF SEX SCIENCE
SEXOLOGY, foremost educational sex maxazine, s written
in simble lankuace and can be read hy every member of
t family. It i~ Insteuctive, enlightening—not a risque
book-—contalha no offensive matter.

Contains 25 importany artletes on Rex Seience, 68 paies.
with attractive u\'(:-cl‘olor cover. Here aro a few of the
ore important articles:
m)_|:es“ vAppc(lte"—Women': Strike Against Chilldbirth
(1llustrated)—Sex Mervousness in Men (tlustrated) —Hy-
giens of Menstruation (lilustrated)—Should [ Be Cysto-
stoped? (Illustrated)—Sclence Turns Girl Inte Boy (1.
fustrated) —Mechanies of Childbirth (INustrated)—Cir-
cumeision Among Savage Peoples (illustrated)—Examina-
tion of the Semen (1llustrated)—Thyroid Gland and Preg-
nanty—Sex Education Before Marriage
(11lustrated)—Unusual Forms of Sex
Orqans—Predetermination of Sex (V-
lustrated)—A New Theory of Homo-
sexvallty (Miustrated)—Sex and Pun-
jshment (Part 1) (iflustrated)-—=Scien-
tifie Sex Notes—Questions and Answers

Get s copy of
REXOLOGY on
any newsaiand
ut if your desler

yuu,
cash OT stemiw
fuf current issus

—Baok Review.
NEW

SEXOLOGY, 95R Hudson St. YORK. N. Y.
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INTERNATIONAL
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(Continued from paye 333)

VISUAL-TUNING TRANSFORMER

HE IDEA of varying the magnetic flux in

a transformer core to correspond with varia-
tions in carrier strength as a station is tuned
to resonance is not new (the subject has been
discussed  in RaADlo-CrAFT—a complete Data
Sheet diagram has appeared, showing the ap-
plication of such a device), but the adapter
described in the Septeniber 14th issue of
WIRELESS WORLD {8 new.

The method of connecting the unit into the
plate circuit of a variable-mu amplifier tube
is shown at A in Fig. 2; an interior view of
the device appears at B in this figure.

The impedance of the secundary of trane-
former T depends upon its inductance which.
in turn. is a function of the demree of mag-
netization of its iron core., In Fiz. 2A leads
X" of the transformer unit connect to the
A.C. filament supply that also supplies the
heaters of the tubes in the set. The pilot
light marked "2 V lamp,” then, should have
a terminal veltage rating one-half that of
the set's filament supply voltage (The “Single-
Span’ receiver fruom which this eircuit was
taken operates on a filament voltage of 4 V.),
The next step is to adjust resistor R until
with “no signal” and the plate-circuit winding
of transformer T connected into circuit as
shown, the pilot light barely glows. Now, a
strong station carrier at resonance will greatly
increase the brilliancy of the pilot bulb, which
may he used as a dial light.

Choke Ch., and condenser C &erve to filter
the hum voltage which otherwise would be
coupled, via unit T, from the flament cir-
cuit to the plate supply.

STATEMENT OF THE OWNERSHIP, MANAGEMENT,
CIRCULATION, ETC., REQUIRED BY THE
ACT DF CONGRESS OF MARCH 3. 1933

Of RADIN-CRAFT, nublished monthly at Mt. Morris,
I, for Octoher Lst. 1931
State of New Ymk |
County of New York)

Before me. a Nutary Publle in and for the State aml
cotnty aforesaid. peraonally appearsd Irving X, Manhelmer.
who. having heen Jduly cwurn accortdio? to lav. depoces aml
says that he is 1 iness nettager of RADIO-1 RAFT
and that the {oile . to the best of his knowled
. LPue ~tatel L nagemnent (and
16 A dully paper, the cireulation). el of the aforesafd
publiation tor the date shown In the above caption, re-
quired by the et of August 21, 1812, emhodied in section
411, Pastal Law- and Redulations, priibed on the reverse
of this ferni. to wit

That the

tor, managine ¢

Publizher, s
TWesley Ave., Mt M
Editor, Huxo Gern
A

and adireaies of the publisher, edi-
nd busfness mun;lu»irs urei 0
[ ]

Publications. North

. back, 99 Jludson Street, New York.

Managing Editor. Jos. T. Bernsley, 99 Hudson Street.
New York, N. Y.

Buslness Manager, Irving X Manbeimer, @9 Hudson
Street. New York, N. ¥,

2, That the owner i-: (If owned hy a corparation. its
name and addre.
thercunder the names and addresses of atockhulders owning
or holding one ner cent or more of totul «mount of sturk.
If not onned by a carporntion, the numes wnd addresse. of
the indivieual owners st e Riven. [f owned v a Hem,
or other uninworporated convernh. its name and
18 well as these of each individiad nember, must
be  given.y ontlnental  Publicarions. Ine.. 99 Hudson
Street, New York N Y. thar il <o cContinental
reblication-. oo, i~ owned by Gernstieok ablicarions.

. 4% Huikson et. New York. No Y. and that stock-
k Publications, Ine. owning wore than
At Huko Gernshack, 99 Hudon Street,
New York., N. Y.. Ieviug 2 Manhefmer., 29 llulon street,
New York. N. Y.

3. That the knman Lonholder:, mortzagees. and ather
security holders owning o holding 1 per cent or more of
tatal amount of bonds. mort@ages. or other securities are:
1if there are none. s state Noqe.

4. That the twa paragr.phs next abave. gIving the
names of the owner-, o Kholders, uni ~ecurbhin holders
if any. contain nol only the 1ist of stockholler: and secur-
ity holders as they appear upon the hooks of the company
biit alo, in cases where the storkhalider or xecurity holder
appears Upon the books of the company a3 frustee of In any
ather fidurbacy relation. (he nae of the pefson of corhara-
tion for whom surh trustee is acting. i3 Riven; ulso that
the .aid two parazraphs contaln <tatement. embracing
affant’s full knowledge and Dbellef as to the cltvumstances
and conditions under which storkhalders and security hold-
ers who do not appear Upon the hooks of the company as
trustees. hold <tock and securitles in a capacly other than
that of a bona thle owner: and this afMant has no reason
1o belleve that any other person, assoclation. or rorporation
has any interest direct or Indlrect in the said stock, bonds.
or other securities than as so stated by him.

IRVING 3. MANHEIMER.

Sworn to and subscrlbed before me this 25th day of

Beptember. 1934.
[SKAL.1 MAURICE COYNE.

{My commission expires March 30, 1936.)
Please Say That You Saw It in RADIO-CRAFT
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must be stated awd also immediately |

One Out of Every Four

SERVICEMEN WILL
FAIL THIS YEAR!

It Ix estimnted that at lenst 259 of all
serrlcetnen il or go out of bhusiness every
sear,  Twlay this pereentage may Iwe even
higher. Inerensel  competition plus o de
mand for quality work from enstomers whao
atve Wofe ahe) to spemd will se to that,
More than ever. rewnatds are golog to the
nan whe KNOWS HOWw!

And that I one of the reasons  why
registrati uring in for SXprny-
ot Radbe Serr
1 post-gradnate
in the sereiee hasi-
ce o o't elndm to help yon
ch quick.  EHloweser, 1 MY show how
el all types of service work im the
MORT TRACTHAL way—how  to
ernize all equipment—nhow to get  the
o compuetition, Noo cduff™t oor
aney bimdings,  Just o sond. haw-to-dn-it
cotirse that will prove of nntold practical
valoe—atd sold at o price you can well af-
ool to pny !

e enchwed conpon wlll hring foll b
tulls of an opportunity whieh you vwe to
your businezsz future to lnvestlgnte.

FREE So that you ran judge PRACTICAL
MECHANICS for yourself, 1'1t gladly
send any one of the following iessons. Check the
une you preter:

Lesson No. 27—Commercial Analyzers and How
to Modernize Old Ones.

Lesson No, 8—Repairing AVC Clrcuits,
Lesson No. 2—Set Testing by Voltage Methods.

et These NEW DATA
SHEETS at No Extra Coat

Nprayberry Dara Sheets need no Introduction to
thousazals who hase bullt new johs. hew profila
throukh them. Now comes 3 NEW RERIES telling
exactly how to modlernize 16 old anaivzers for ¢-,
T-prong tubes, ete., 11 popular recelvers for new
tubes. A.V.C., ete., ete. Sold for $3 or glven to
my students at no extra cost.

e for tl

F.L.SPRAYBERRY &8 d"NevoR. oie™ ™

I’lease svrul full detaila of yaur course, also the one free
leazon [ have indicated.

Nume ... D
Compl Address T
— . b vnaas saravesainnn a 12

SPRAYEERRY'S PRACTICAL
MECHAMICS SERVICE

“DUCO"Condensers

GUARANTEED FREE
ONE YEAR REPLACEMENTS
TUBULAR BY-PASS
T | CAP,
M'FD.

or
RATID

.0 E

.05 200 .06 . .5

05 480 .07 [N 400

A 200 .07 I. 600

CARDBOARD ELECTROLYTIC
Single Sections Multiple Sections

CAP PRICE PRICE CAP. PRICE PRICE

MFD. 200 v. 600 v. MFD. 200 v. 600 v.

2 $ .27 4-4 .36 -4

4 .27 31 4-8 -49

[ 30 33 6-6 32

8 32 39 8.8 45 .60
8.8-8 .48 .

10 . .45
PAPER CONDENSER |

CARDBOARD
Cardboard Container ELECTROLYTIC

CAP. PRICE PRICE PRICE |gpp. (0% pYalmoe) o
MFD. 400 v. 600 v. 1000 v. | MFD. VOLTS PRICE
s e 50 | . 35 0
25 22 25 .60 | 10 33 ‘2t
5 2 38 65 | 25 50 128
) a0 30 70 | S0 30 ‘36
2 %2 1 oo |25 125 45
4 84 1.45 2.00 10-10 35 .27

We ptepay shipping charges on all orders of $5.00 or more
if remittance is sent in full. All orders are otherwise
sent C.0.1D. Remit 10% with order. balence on delivery.
QOrders are f.o.b. New York Clty.

Write for Builetin Ne. 5 1lating ether barmalnsl

G. & E. SALES CO. {&Vnlny:
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Electncal Portahle Sprayer Dutfit
$2

Formerly sold for $68.50

[Talernal Mix

Mounted on hase with three
ballbearing rollers. Shipping
weight of complete ouljfit,
55 lbs.
‘Thia Is the §deal outfit for all-around sPraying work whereéver current 18 avallable.
With this electrle siwayer you can spray paint, varni-h. duee. ehamel, lacQuer,
insecticides. etc.. with speed, You ean move §t from one ruom te another with
ease. Bimply Insert plug into electric socket and this marvelous machine s Teady
w do a man-size job -and do 1t eMiciently

Thils eleetrle twrlable siFayer saves Ms cost over and oser again on your own
work, 11 iwlll make wioney for you cwlng jobs for others

Outflt equipped comblete with Imternal MIx Spray Gun. with quzrt alumlnum
eup. which enuliles yom to ohtain jound or faxn spray, % I{.I?. heuvy duty motor.
110-volt,  60-evele AC, alr tilter. safely wvalve, Kellogg Air-Cucled Combressor.

1%x1%, 15 feer of hose, cord and plug,

Price of complete outfit with gun, $27.50
Price of outfit without motor, $20.00

Internal Mix Spray Gun

This _Pressure Type Internal Mix Spray Gun Is the
Finest value on the Market. It Embodies the
Seven Following Outstanding Features

. Hardened =teel paint valve necdle and nozzles, to
resist the euttilng actlon of abrusives In paint,

+ Quart culaeity aluminoum enp with concuve bottom
10 resist high pre<.ures—very Bzht and duraule

- Air eontral {shown on top of gun. just lack ot tha
mmzlu) £ives instantaneous comtrol oser the ““wet-
eas”’ of spray

. Positive matertal eontrol (shown at back of gun,
above handle)

New type construetion of ecup cover allows Instant
remeval for eleaniug or for attuehing a paint }oso

10 the gun.

Latest type handle—'"fits the hand.”

Two-finger trigser

In this gup the materlal 1« forced up to the nozzle

L

o

1]

-

under pressure. property mixved within the pozzle and
discharged, perfectly atomized, in a fan-shaped spray Shipping 50
6 1o 12 inches wide. One hardened steel nozzle for Wt 3 ibs —_—

round sPray alse furnished with gum.

Filter Tank %42

Complete with tank, gauge and 60 lb. safety valvo

Compressed air flter and expansion tank. equipped with pruge and safety valve,
Has slandard taps in tank and base ready 10 instail. Eliminates ¢il and moisture.

Same as illustrated in Electric Partable Sprayer Outfit shown above.
Shipping weight & lbs.

Kellogg Air-Cooled Compressors

Same o6 lllustrated In Electri¢c Portable Sorayer Quifit shown above.

Maximum Motor

Size Pressure Speed Required Price
13 x 184 5 lbs. 800 ‘2 H.P.
1 <z 100 Ibs. 600 DATRD
2x2 125 1bs. 600 1/3 H.P.
21 x 2 175 lbs. 500 1/3 H.P.

Shipping weight, 12, 18, 14, and 18 lbs.

RADIO-CRAFT for DECEMBER,

All Merchandise Offered On Page
Is Absolutely New And Unused

1934

G. E. MOTORS

These Motors were manufactured by
the General Eleciric Compuny and
originally intended for use by a larie
manufzcturing  eompany

Hzrc are  the ipellﬁhlu)ns 1/30

—1800 H.T'.ML Hmrenal AC.
l).C 110 volt
Diameter 3%, len,
ameter ot ghaft W "
tial packing and

malling anywhere in

US.a. Ship. waht. 2
3 ibs.

WHILE THEY LAST,

HEAVY
DUTY

reverse.
overall 47, DIi
Add 25c for spe-

EACH

Original Price $12.00

$14°5

Shipping weight, 7 lbs.

SPECIFICATIONS
WEIGHT -6 Tounds, perfect halance. VENTII.ATIO\'—F rced, around fleld
CAPACITY inch and armatur
MOTOU—Westinghouse Universal, spe- SWITUH- \nrmaﬂy open. qQuick break
cially constructed for this drill, 110 De«lrm:d for Lhis drill. Approved by
velts, DC. or 60 cyele. AC. lerwriters.
BODY—Aluminum. C]llll K % inch—Kkeyless
Fl{}ih QPEI I} "ODD tevolutlons per LIENGTH Over ‘[l 12 jnches. All parts
min 0ud  speed. 8.;0 HPM. inLerc N angss
GI-‘..-\I& Itl‘l)l‘CTm\' -7l Equlpment ecmi: Iele with ehuek. 7-f,
BUSHINGS—spechal high .-gr.ult ‘bronze. rubber-covered cord and steel-arme red,
GEAItS--Nickel alloy steel and high- unbieakable attachment pluy.
Erade bronze.

Westinghouse Power Generator

Manufactured by West. Built-incommuta-
inghause for U, S. Sig-  tor takes off the
nal Cerps. generated I (',

Threo leads extend
through the casing to permit a 4% V.
Nashlight-type buttery to be switched fnio
circudt for starting. and te control the
4\1 outinrt, Rotated at [Lc normal speed
of 4,500 rp.m., the cutbut is 200 W, at
115 {0 125'V. ton open circuit). 900 eycles.
The roter turns in_ bull beurings. Rhaft
length tdrlvmg endl. 2 Ins.; diameter
9/16-in.; the end is threaded] for a dis-
tunce of % In. Buce dimensions exclusice
of the shaft, 4% x 6% in. in dizmeter.
Guaranteed new and Jerfect.

Here is what one of our customers writes:

“*These Eenerulols are belng u-ed in a sm:ull fishing village. whera {he only
eurrent is supphied from a 2K.W.-D.C. generator.

TAs 1t was iminsslble to u:e A.C. sets and especially my short wave trans-
mitter uslng two "45 tubes, ome of the generutors js used t¢. fupply my twe A.C.
receivers and the other to supply power for the transmitter. Bith generators are
tun by a Ji-horsepower motor. These génerators berform  betfectly and have
been  absalutely trauble free. The voltage and current pegulation |s Tewmarkably
stable, faking a conslderable overload.””—(Name supplied «n requesi.)

G. E. Phonograph Motor

Variable spced induetion tvpe seli-
starting, 110 volt, 60 cycle AC (aiso
furnished in 50 and 25 cycles at
same price) with
lever control. Speed
range {from b to 200
RPM. Can be installed
in place of old-fash-
ioned. hand-winding speed motor.
Aliso ideal for dispiay turn table. and
a hundred other uscs. These G.E.
Electric Motors are brand new, in
origina! factory cartons.

13 ibs.

Shipping weight,

Complete with speed
regulator (not shown $395
in above picture).

Formerly Seld for
$15.00

When ordering state if €0, 50, or

25 cycles. Shipping weight, 11 Ibs.

ORDER

WELLWORTH TRADING CO. RC-1234 :

560 West Washington St., Chicago, Ill. 1

I enclose $.......... for which please send me the 1 FRoM T“ls PAGE

1 . [ ] C .

following: s Since We Do Not Publish Any Catalog

R R LR N T T TR I I : Remit by check or money order for full amount of ecach item—
g shipped by express collect, if no money for P.P. enclosed. No C.0.D.

feeeseeceettrnarecteuatraesovavaeesvsvravasessase, B Orler accepted. Money refunded if not satisfied. Be sure to state
g3 shipping point if express or freight oflice is not in your town.

Name ...c.oovvvniiiiiiiiiiiiiiiiie i 1 WELLWORTH TRADING CO.

Address.............. City............. State...... : 560 West Washington Sg. Chicago, Il1l.

Please Say That You Saw It in RADIO-CRAFT

“Electric Drill 33 in.
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| INFORMATION BUREAU

(Continued from page 373)

@® Index to Advertisers @

A to read in the erder of 25 or 50 W, Of ¢ourse,
Alan Radio Corp.... ... 362 the watt meter must also be able to hamdle with-
Allied Radio Corp.. . 370 out excess heating about 6 amperes of current.
Amperite Corporation.... 31 Some users of these condensers rate them in

B terms of the current they pass, and the accoms
Baltimore Rudio Corpe.ciceennn, 360 panyink chart shows the relation between the
{;;E'llegpzln?ir(e::::?:) 393 | current and the ecapacity of the condenser.

Therefore, if a condenser is required which will
pass, say 5 amperes at 110 V., the capacity can
. . i i . be «etermined from this ehart and will be found
Cah!to: Radi» E};{ngm&;lnﬁ &‘5“"“'}3‘ 12* to be 121 mf. for this particular case.
ga;‘:;';-:l l}_gﬂ"z’ Ie:ll&;'(;tnriei L3I g The chart in Fig. Q295C shows graphiecally
Classified  Section . ’ the relation between the capacily, the wattage
Coast-to-Coart Radin Corb. loss corresponding to 10% power factor. and
Culumbia Soind System Co. the current in amperes. The several curves in-
Continental Carbon. Inc. dicate these various values at 100 V. 110 V.,
CGornell-Dubilier Corr. | : 150 V.. and 220 V. 60 cycles. The curves are y - v
) hfif;‘;“ﬁ:te‘i ';l'fg. Co. sl plotted on a basiv of 107 nower factor since J

D | this is the minimum guarantced power factor, 2
Tobe Deutschmann Cor 363. 364, 36R althouxh, in genrcral. a starting condenser will
obe Deutschmy orp. 363. .o
. -3

= . have a power factor in the order of 5%. Obvi-
Delta Radio Company | ously if a testing circuit is set up and the wat- J zc";f'- Eﬂ

Burgess Battery Co...

Eil Radio Laborat Fies 364 tage of the condenser is say 25, and the wattage
tlen Radio sin 2 for 10% pewer factor is 50 then the condenser - . .
54
Electrad, Inc... . . 359, 362 has a power factor of 1% of 10% or 5%, In Know What You Are Buying
other words, it is simply necessary to determine adolek’s 1935 Radio Profit Guide
) F ds. it is simpl d R K Radi
Fox Sound Equipment Corp. 365 the 10%; wattage from the curve. and the actual accurately descrihes every piece of mer-
]E:::.}(]glad?omng:;:l:; Mfg. Co... i;l(‘ié | wattage, and then the actual power factor bears c.hamhse required in Radio Service.
L ? e i 5 Radolek’s Engineering Staff examines
5 A Tel Co.. 266 the same relation to 109 as does the actual 4 K 't 3
Eresdgitatliogt elesmn wattage to the wattage read from the curve. ‘i'}‘;ir)ée;‘::i"mlgsm!p&‘}gﬁer‘é:“&z"ﬁaﬁ;ﬁﬁ
G & E Sales Company _Thls chart also indicates the essentl?l ?lrcux! Profit Guide. When you choose merchan-
S g cocCTnocE: dinrram for such a test set up. As indicated, fise T his big 1 q red
General Transformer Corp . f dive from this bix catalog, you are assur
G M o the required units are a tapped transformer, of reading an accurate description of
oldentone Radio Company.... te -attmet d ltmoter.” hat the it iste d what
Grenpﬂrk Cllmpllny - . { ammeter, wattmeter an voltmeter. ?tl :erve:l] em consists an whatl purpose
H i l i i
. " " Lowest Prices! OQOur Engineers com-
}}:amrr::rl;;\]czﬂl:l‘liiu. CC)(:_:lnany ........ 362, gé} | "CONVYERTING O'éD" SETS"—A.K. 67. p.nre R:slnlek's mercha;ulise witi\ bcnrnpe-
¥y e-0ylv orp. 67 tition. ur prices are determined by com-
1 ‘ parative quality and are equal to or lower
i pi ’ (200) Mr. Arthur Kenway, Salisbury, Md. than prices on any similar quality items
Insuline Corp. of Amm:‘lcn_ o 358 (Q.) In the article, "Converting OIld Sets,” offered by other distributors of fresh, new
cav Specialty Mfg. C 171 by Gordon E. Lockerd. in the Octoher issue of mfim}:‘{"h:e' “mrzriwrs";:;zif’eﬂr}:ce;e;?
L B s S o Rabio-CrAFT, mention is made of a Fig. 2. This :i: (l)lg ;};e}geunew lowerynrices. ¢ )
L was under the description of converting an @ Radolek protects your interests by re-
}‘mfm[;f;'f:.'ﬁ.'.“c?n?;.ﬁ?.? ............... S— 367 AlRl 67, 6;}(]: rencelve_r :;)e 2V, opetr_aiuoné ) atricting distribution of '}" Rodolek Brof-
3 SORLIY ¢ same 1ssue, =ame articie, lor im- it Guide to active and legitimate Radio
Arthur H. Lynch, Inc. provin an Echophone model C receiver, refer- accounts. Full co-eperation is extended to
M ence was made to a Fig. 3. Radio Dealers and Service Asasociations to
MCG?‘nw-HiH J‘unk Company ;2: 1 looked all through this article but ¢ould not restrict wholesale prices to the Trade only.
atthew's Radio . i i of o 8 e "
Meissner Miv. Co. 362 ﬁlnld the 1IIust1:.::]mn nlfnlrred m_' :‘h]? ‘:a{ prob @ Secure Greater Radio Profits! Send
Midwest Radio Corp. Back Cover ably an oversight, anc am wonderink whether for your copy of the 1935 Radio Profit
. correetions have anpearcd since or if you can Guide: Use your letterhead or card.
i . .1\ Y furnish me with these diagrams inasmuch as 1
I&In:!um'l: ll}Hd"' ll‘nﬁlt_""éc-r g;; am interested in obtaining  this  information. The Radolek Co.
BIONA PO N AL '“0 L - While [ have no immediate use for it 1 am 609 West Randolph Street
compiling a complete file on converting set data P H -
Ohmite Mfg. Co. oo . 362 and should like to have the aforementioned illus- Chicago, lllinois
trations very much.
Pioneer Gen-E-Motor Corp.. 374 (A.) Fiture 3 which was omitted in the arti-
I‘i::m-ur Sound Labs. 371 ele ymt refer to was published on page 310 of
Popular Medicine e eecceees 383 the November issue of Rapio-CrRarT. Fig. 2 on
'ostal Radio Corp. 363 2 V. operation of the A.K. 67, 67C receiver is AT pasct “No Radio
R given in Fig. Q209. It pertains to the voltage ;
Radio & Electric Service Co. . 362 divider circuit employed; volume control circuit L
Radio Circular ;’Jumpnny ":(“:: which regulates volume by changing the bias on Cﬂl'l .IE leﬂer
Radio City I'roducts Co. 3¢ the R.¥. tubes; and a method for improving the . i T
;{“';!0 %Um!‘.’“ﬁm Corn. gé? | “C”* biasing arrangement and thereby eliminat- Then Its Aerial
Tadio Trading Commany Tk ing distortion.
Radio Training Associution 32 .
Radnlek Company. . 383
}}:EQ-\}?;%;HLST:mL:‘:\) Inside front cu\-;'n: RADIO'CRAFT INDEX |
Readrite Meter Works ... . 376 98y Sul}iec!s. Issues and Aul!!hnrs. 1he July e
192% to June 1932 issues of RADIO-CRAFT \
S 0.8 Corpora!ions 364 are indexed and c¢ross-indexed, in a publi. (High Fidellty)
- 0.5, _ @ 3 cation you may obtain for only 25¢ (stamps
Sexoloy Mb"""z"(‘:e' gg‘l) or cash). Write to us for this valuable 21 AHTEN HA STSTEMS
Shalleross Mfi. Co.. . DL, page reference; its use will save you time
Shure Brothers Co.. cveeeee 367 and money! Guaranteed te improve recsption with any
Sular Mrg. Corp. . e 372 recsiver, In any location.

. Sprayberry School .
Suprume Instruments Corp..

LYNCH “"HI-FI" aerials are necessary with
KNO . the new High-Fidelity receivers.
N ’ There sre LYNCH “HI-FI' antenna kits

1 4 purbose,
THY SE L F L ':1:9;": ye::ly":o.:lnsz:;. and they work ke

This n|ew monthly nobody's business.
magazine 12 aiz
own dector. | WTTAT From $3.50 #o $7.90, Nst

Thordarson Elee. Mfg. Co.............
Trinlett Elec. Instrument Co..
Trv-Mo Radio Co,, Ine.
The Turner Company

T AILS YOI'? POPU.
Uni 1 Microphone Co 371 I \IB .\[llleCl.\'E tells Fall VTaformeofien es Regquwead
niversa o JORS U~ ' and 4 AN 1at s 1o
W }h&ruunhl_vi \d\‘rlnp‘r]: ARTHUR H. LYNCH, Inc.
u by .
Burton-Webber Compbany.........ccccoeeecee.. 379 !Q',:r-n-{(‘-)rllmlml u;loerst 217 Fultom 5%, Hew York, M. Y.
Wehster Company. 397 Ilu\lllol’lla”\r'l' )l'ul' all
Wellworth Trading Co......... 332 Aviwen.  Many ana- —
Whelesale Radio Service Co 3g5 tm':“;l" L’lu‘st:"'.'r:g;“
%rﬁzhwﬁﬁ’ﬁ,@r. “Ine. ) "?56?; Special Offer ! If you are interested in servicing electric
S : 51 refrigerators, write Gernsback Publica-
Q0 e et D (B i tions, Inc., 99 Hudson St., New York,
uracy, L 3
posxibility of an occaszional change or omis- 3 p’;l]puu;'?[m[ﬂ:;[:ﬁ | N, Y" Iar circulars on the Ofﬁfldl Rf'
sion in the preparation of this index.) - srnggsonse. | | frigeraior Service Manual.
W N, . .

e —————
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* RTC -BARGAINS.
BIG 3-TUBE CONSOLE CHASSIS

Complete With 1h-inch Dynamiec Speaker

AIRPLANE DIAL 23 TONE CONTROL
THE GREATEXT SET BUY IN AMERICA™ !5 by all means a mild description «f
the value which we are oftering here.  This tery sume h-fube receiver as recent clht

months ago. sold for more than $95.00. yet now. because of
the advent of even later type tubes, you ean purchase this
receiver for only a =mull frartion of that price. The tu
employed In this set are stiil :omparatively ne and n

only that. but 11! modern featuret » as 2A35 parallel ont
1. to it 1l DT al) tarhment provisions f
dynamic speaker. alrplane dial, et are  fncorporat

The selectivity and sensitivity of th shs-tuh receiver, due
sharp as 1 of i

to lts 4 tuned stages, are just 2 5 P

g uhe supcrheterodyne ‘The ronstruction of the set |

3 wet described as standurd.” r i Ircuit i none other
AN than the ""good old stamd-by” T.R.F. type modllt

friprosed to use these Iater t¥pe Tube

The supply of these large (onsvle chi i The
meral s, “Don't deluy, order twlay e '
rhussls. 1532”7 x 11”7 x 8347, weight. 40 U=

List PPrice

Neo. 2000N—8-Tuhe T.R.F. Receiver. Including Dynamic
Speaker But Less Tubes

TUBES: 3 58's, 2 56's, 2 2A5's, | 80 .$6.30

Dot S et .

bul a full-sized Censcte Crassis

e e
’1":7”' ra,(_u'e‘ . It
slasellen Un "o e 5
Fy :b’ﬁq”‘:lu ’"Ol,":"?e f’.f" U

d. B "
7 g, i

2 ,'l(‘(l/:{l"e,,l aj,‘f”) ‘o

a by 0 .
g ften & the e,

aeg :r[_,." The !

Jtp, iy, . 1 el

ey, e, 1, vwr 2

Kgy €1 g e Sap e

teeg, faiy g ding'

ity e :,l"r
B gy 2wt sp, VO
s gy Tupp . Firy drg "¢ yy
1-1:,1”‘ 1y f"‘ll ﬁf*];,",”'ﬂ,’s iry /) Wy,
& i l0in”

“ REO {°)
Send money 7 items on this I
order, cerli- + page are of
fied check or ty 3 b ’ fimited quan- -
new U.S." ) ct, tity and;
» hence are -
specially
priced. Once ° Y
sold out they [
ean never
again be ob-
tained at any
price. Oon't 7}
N delay, order
ew=eallin ygour to-day

own home! o

graph—Large f.tube con-
scle radie and  dvaamic
peaKer - all this we of-
ter you v shigle full
stzed  genulne  walnut
cabinet for only $82.95.

tompanies or -

* z ~
b, Temittanceacs ~* 4
, der. 1f sent '

THINK
i io e * OF IT!
Sonnd movies - - -
Electrie recordings

More than 350 worth
of enter 11 T only
SHZ. 85

centerfainment

ut prevedent.  Nyn-
Tonjze King OVies
Modern «dedtrie phone-

Readrite
Model 720

and Short Wavo

Anxlvzer Treatise
Flexibie Pcint.te :ggo ':‘?I“u(ss
Polnt  Tester a

Enciose  five
cents  (eoin) for
postage. Treatise

. sent by return
_/lé'f"L m mail. Print name
\ = and address clear- |

. e 1 any L [f ) Tooed ;-_1 ly on reguest.
tinulties 1 ire m w ] \'
o I’ r:;‘ tests are e 1 L] a/ ¥ A
e

Tests ALL  Latest
Type Tube Circuits

5 extrenel

Vompletely revised and emlarged, this new
193 3

° 93 comtxng 108 solid p . of I- e
R ful radio intermation, dixgrams, Hiusteatlons,
o to h t e e, l‘_l'u'“ I R 3 Designed radio kinks and real live r merchutulise
o Tubes used: &= D,  1(r (10 volts PARTIAL LIST OF CONTENTS: lundu

one AC and ore NC met Huyped 1-57:3-46's: i 50/50 «cy- mental irinciples of Hadlo for the Hewim

peedy an e The M |-82 rectifier. LN cles A.C. In- Chapter 2-—Fundaments) Cireults and Uses

W ! t4, 10 20-Wutts of un. g ! i put—arid of of New Tybe 'lﬁe\'ar.n;lm: hl‘x Volt IS Il-l‘l)'
150 millaiaperes. The AU 8 are 1( distoried power. 57: Output— Sets for Two-Volt ‘Tuties—-T'ullie Adire
1 s ]! 4000 ohms. Systemns—Iiow tu Build Short-Wave Tr
No. 720 Readrite * . Class "B Amplifier Kit L] ‘féli“;'"s_
Point-to. Point Set Analyzer. Here a splendid opportunity to Ywv a real, professional amplifier at “ Date Tube
YOUR PRICE a substantial saving! There are only 20 of these kits available mt this

und Socket Con-
nections, ete., ele.

Radio Trading Co., 97 Hudson St., New York City

price. First come, first served! No. 36K 20-Watt Amplifier Kit,

DPlease Say That You Saw It in Rap10-CRAFT
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READY

Official Air Conditioning Service Manuadl

DFFI-C'IA'I.
i AIR CONDITIONING
SERYICE MANUAL

NOW

$5.00

B T T A 3 el o e PR

A COPY
352 Pages
Over 600 Illustrations
9” x 12” in Size
- Flexible, Loose Leaf
4 Leatherette Cover

MAIL COUPON

GERNSBACK PUBLICATIONS
99 Hudson Street, New York, N. Y,
Gentlemen: Enclosed you will find my remittance of Five Dollars

for which you are to send me One Copy of the OFFICIAL AIR
CONDITIONING SERVICE MANUAL, POSTAGE PREPAID.

Dept. RC-1234

csesstas

Address

Ciesecssiienstonaa eI ePIPLEETIIIIOIIIEOIEPIPLYCRETIR ISR LTS

CilY v errnenereerirassensensaveornraeee SHate oovviiiirienes

(Send remittance in form of check, money order or unused U, S.

|
I
I
I
I
| NAME o.vevrereirrratesnesresrrsssssssasrsetrnsrsssssnnss
I
I
I
! Postage Stamps, Register letter if it contains stamps or currency.)

TODAY!

A GOLDEN OPPORTUNITY FOR ALERT
MEN IN THE NEXT GREAT INDUSTRY

HE idea of electricians, radio service men and other mechanically in-
clined men servicing Air Conditioning and Refrigeration Units is self-
evident and the thought has occurred to some untold thousands ever since
air conditioning equipment has heen installed in public auditoriums, theatres,
studios, department stores, office buildings and manufacturing plants. The
tremend y hroad thilities in this new industry are hound to give
employment and success to men far-sighted enough to see ity advancement
and development. We quote an excerpt from Mr. Huge Gernsback’s editorial
which appeared in a recent issue of FEveryday Science and Mechanics:

“I advise young and progressive men to go into the air-
conditioning business during the next few years; because
this, without a doulbt, is the coming industry in this coun-
try. Thousands of small firms will spring up, undertaking
to air-condition private houses, small business offices, fac-
tories, etc. We are not going to tear down every building
in the United States immediately. It will be a gradual
growth; yet smail installation firms will aircondition
small houses, and even single offices in small buildings.”

This is only partial proof of the certain success of this new field. Further
assurance is that engineering schools have already added many important
courses on #8ir conditioning to their regular curriculum. Architects and
building contractors are giving considerable thought to installation of this
equipment in structures which are now being planned and built. The
heginning of this bhusiness will probably he similar to the auto and radio
industry, but in a few short years it will surpass these two great fields.

The OFFICIAL AIR CONDITIONING SERVICE MANUAL is edited by

. K. Wright, an expert and a leading authority on air conditioning and
refrigeration. He is 2 member of the American Society of Refrigerating
Engineers, American Society of Mechanical Engineers. National Association
of Practical Refrigerating Engineers: alse author of the OFFICIAL RE-
FRIGERATION SERVICE MANUAL and other volumes.

In this Air Conditioning Service Manual nearly every page is illustrated:
every modern installation and individual part carefully explained: diagrams
furnished of all known equipment; special care given to the servicing and
installation end. The tools needed are illustrated and explained; there are
plenty of charts and page after page of service data.

Rememher the:e is a bhig oppertunity in this new field and plenty of
money to be made in the servicing end. There are thousands of fiems selling
installations and parts every day and thiz equipment must he cared for
frequeatly. Eventually air conditioning systems will be as common as
radins and refrigerators in homes, offices and industrial plants. Why not
start now—=increase your earnings with a full- or spare-time service business.

Here are some of the chapter heads of the AIR CONDITIONING SERVICE
MANUAL:

CONTENTS IN BRIEF

History of Air Conditioning: Fundamental Laws: Methods of Refrigera.
tion: Ejector System of Refrigeration: Compression System of Refrigeration;
Refrigeranta; Lubricating Oils: Liquid Throttle Devices; Servicing Ex-
pansion and Float Valves: Servicing Refrigerating Systems: Control De-
vicea; Thermodynamics of Air Conditioning: Weather in the United States;
The Field of Air Conditioning: Insulating Materials; Heat Transmission
Through Walls; Complete Air Conditioning Systems; Estimatin® Require-
ments for the Home, Small Store. Restaurant: Layout of Duct Systems:
Starting Up a System: Operating and Servicing Air Conditioning Systems:
Air Filtration. Ventilating and Noise Eliminating Davices: Portable Electrie
Humidifiers and Room Caclers: Automatic Humidifiers: Air Conditioning
Units for Radiator Systems and Warm Air Svstems; Central Conditioning
Units, etc.

GERNSBACK PUBLICATIONS, INC.
99 Hudson Street New York, N. Y.
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