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the Latest Features
in Radio Receivers!

Sereen Grid, Tone Control
Dynamie Speakers
All-Eleetric Sets, Battery Sets

" OLESALE :

";--‘ R'CES - -
s ,‘ R . : ot

S

Tune In On This Cataleg

This remarkable book of Radio Bargains — 168
pages and over 500 illustrations — contains all
the latest and best in Radio equipment—sets,
7 AN accessories, parts and kits—priced so low it will
RAGZAN) 4 startle you!
7 All the standard devices and last-minute im-
provements—New 1931 Screen Grid, Tone Con-
trol, A. C. Humless All - Electric Sets, Public
Address, Phono-Combinations, Dynamic Speak-
ers, Beautiful Consoles. Alsobatteryoperatedsets.
A brand new Slot Machine Radio, coin-oper-
ated—offers extra profits for restaurants, stores,
hotels and other public places.

Radio’s Greatest Money-Savers!?

All this wonderful line of ra- unusual values ever cata- Catalog is brimful of astound-
dio merchandise is available logued. Our tremendousbuy- ing bargains —money-saving
to you at Wholesale Prices—  ing power makesthispossible. items and information. Send
bed-rock figuresand themost  From first to last page this for it today. It's FREE.

ALLIED/RADIO

ol

The House

Resounrces

Of Over Three
Outstanding Million
Values Dollars

711 W. Lake Street  Dept. B-1 Chicago
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We Could Have Placed 5000 More Qualified
Men Last Year in Good Pay RADIO Positions

ET into the rich field of Radio via the training

school that supplies big Radio employers with
their new men! The Radio Training Association
of America has a standing order from radio trade
organizations, large manufacturers and dealers,
for members qualified for full time work at
splendid pay.

So great is this demand from Radio employers
that positions offering good pay and real oppor-
tunity are going begging. If you want to cash in
on Radio quick, earn $3.00 an hour and up spare
time, $40 to $100 a week full time, prepare for
a $10,000, $15,000, $25,000 a year Radio position,
investigate the R.T. A. now.

Special Attention to Radio
Service Work

Thousands of trained Radio Service Men are
needed nows to service the new all-electric sets.
Pay is liberal, promotions rapid. The experience
you receive fits you for the biggest jobs in Radio,
The R. T. A. has arranged its course to enable
you to cash in on this work within 30 days!

Would you like to work “behind the scenes” at
Hollywood, or for a talking picture manufacturer?
R.T. A. training qualifies you for this work.
Television, too, is included in the training. When
television begins to sweep over the country,
R. T. A. men will be ready to cash in on the big
pay jobs that will be created.

Expert Supervision
Lifelong Consultation Service

As a member of the Association you wil] receive
personal instruction from skilled Radio Engineers.
Under their friendly guidance every phase of Radio
will become an open book to you. And after you
graduate the R.T. A. Advisory Board will give
yvou personal advice on any problems which arise
in your work. This Board is made up of big men
in the industry who are helping constantly to
push R.T.A. men to the top.

Because R. T. A. training is complete, up-to-date,
practical, it has won the admiration of the Radio
industry. That’s why our members are in such
demand—why you will find enrolling in R. T. A.
the quickest, most profitable route to Radio.

89

Mail Coupon for No-CostTralmng Offer

Membershipsthat need not—should not—cost you
a cent are available for a limited time. The minute
it takes to £l out coupon at right for details can
result in your doubling and trebling your income
in a few months from now. If you are ambitious,
really want to get somewhere in life, you owe it
to yourself to investigate. Learn what the R.T. A.
has done for thousands—and can do for you.
Stop wishing and start actually doing some-
thing about earning more money. Fill out the
coupon &nd mail today.

Radio Training Association of America
Dept.BNA-10,4513 Ravenswood Ave., Chicago, Ill.

Fill Out and Mail Today!

RADIO TRAINING ASSOCIATION OF AMERICA
Dept. RNA-10, 4513 Ravenswood Ave., Chicago, Ill.

Gentlemen:

Radio quick.

www americanradiohistorv com

Send me details of your No-Cost Training
Offer and information on bhow to make real money in
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No Store “Around the Corner”
At the South Pole

3o the Byrd Expedition Couldn't take a Chance

Exploring dangerous and unknown regions, with serious
injury and death stalking every footstep, scientists take
no needless risks. Dependable radio battery power
might mean the difference between life and death. That
is why four successive Byrd Expeditions have used
Burgess Radio Batteries . . . why the Wilkins South
Pole Expedition, and countless others—both in the
past and right now—are relying upon them:

Scientists take nothing for granted. Boastful, or mis-
leading statements are ignored. Entirely! Numberless
tests . . . electrical, chemical, physical, mechanical . . .
prove absolutely and conclusively that Burgess Radio
Batteries have no equal in power, capacity, length of
service, dependability and uniformity.

They are the best to be had . . . and it will pay you
in many different ways to use, in your own set, Burgess
Radio Batteries.

ASK FOR THEM BY NUMBER:

“Super B’’ No. 21308 “Super B’ No. 22308
Made especially for heavy- Designed for general, sll-
curtent consuming sets around use on sets requiring
only average power
$ 425 $095
42 2
e Bt A i S e i o T g

1 BURGESS BATTERY COMPANY
1 111 West Monroe St., Chicago, [il.

Please send me frece copy of your booklet: Dry
Cell 7/B’* Batteries for Mobile Radio Receivers.

BURGESS

www americanradiohicetory com
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Radio Joins the Ends
of the World

At the left, the members of the Dickey Ex-
pedition which departed last Spring to seek
the source of the Orinoco River in South
America, are examining the radio receiver
which they took wizh them. At the extreme
right is Robert W. Durrett, radio operator,
who has been in frequent commaunication
with the New York T'imes from the South
American wilds, using a portable battery-
operated short-wave recciver weigking less
than 100 pounds. Dr, Herbert Spencer
Dickey and Mrs. Dickey appear at the left

This interesting night scene at tae right has an
appearance of realsm and naturilness which is
in strange contrast to its actuzl location—the
southern end of the earth. The tywering ice and
snow-coated aerial mast and antanna were part
of the remarkable radioc equipment of Little
America, by means »f wh.ch the F-vrd Expedition
was able to keep in communication with the
entire civilized wor.d

At the left is a view of the interior of the “Scuthern
Cross” which recent.y complzted a successful trans-
atlantic flight. The 600 and 30-meter transmitter-
receiver installation is mounted at the left, while
! the shadow of the earth inductor compass may

clearly be seen over the table at the rear. This

portion of the cabin was occupied by the radio oper-
ator and navigator duriag the flight

Radio has also beea a frequent visitor within
the Arctic Circle—the receiver and transmit-
ter appearing at the right accompanied the
Sitr Hubert Wilkins Expedition. Both the
receiver on the left and the transmitter at
the right are resting on boxes of special air-
plane batteries. Incidentally, this radio equip-
ment was used by Sir Wilkins in his Arctic
flights. His plane later became part of the
Soutnern Cross

swd dFLd v AL TR
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You learn ALL branches of
Radio at Coyne—in 8 short,
pleasant weeks — NOT BY
CORRESPONDENCE, but by
actual work on actual Radio,
Television and Sound equip-
ment. We don’t waste time on
useless theory. We give you
justthe practical training you
will need—in 8 weeks’ time.

No Books - No Lessons
AllPractical Work atCoyne

Coyne is NOT a Correspondence
Scheol. We don’t teach you from
books or lessons. We train you on
the greatest outlay of Radio, Tele-
vision and Sound equipment in any

scheol — on scores of modern Ra-
dio Eeceivers, huge Broadcasting equip-

H. C. Lewis, Pres.

500 S. Paulina Street

Radio Division

Coyne Electrical School

Dept. 70'6A’

-

'WIN FAMEs<FORTUN

293

s RADIO/

Don't spend vour life slaving away insome dull, hopeless job! Don't be sat-
isfied to work fora mere $20or 830 a week. Let me show you how to make
real money in Radio~the fastest-growing, biggest money-making game on earth?

THOUSANDS OF JOBS ARE OPEN
Paying $60,$70 and on up to $200 a Week

Jobs as Designer, Inspector and Tester, paying $3,000 to $10,000 a year—as
Radio Salesman and in Service and Installation Work, at $45 to $100 a week
—as Operator or Manager of a Broadcasting Station, at $1,800 to $5,000 a4 year—
as Wireless Operator on a Ship or Airplane, as a Talking Picture or Sound
Expert—THOUSANDS of JOBS Paying $60, $70 and on up to $200 2 WEEK!

Learn Without Lessons 7z 60 Days

ment, the very latest JENKINS Televi-
sion apparatus, Talking Picture and Sound
Reproduction equipment, Code Practice
equipment, ete. Youdon’t need advanced
education or previousexperience. We give
you-righthereintheCoyneShops—allthe
actual practice and experience you’ll need.

TELEVISION

Is on the Way!

And now Television is on the way! Scon
there’ll be a demand for THOUSANDS of
TELEVISION EXPERTS! The man who
learns Television NOW can make a FOR-
TUNE in this great new field. Get in on
the ground-floor of this amazing new Ra-
dio development! Learn Television at
COYNE on the very latest JENKINS
Television equipment.

Talking Pictures

A Great Field [
Talking Pictures and Public Address I
Systems offer thousands of golden l

i
i

Founded 1899

Chicago, Illinois

www americanradiohistorvy com

opportunities to the Trained Radic man.
ere is a great new field of Radio that
has just started to grow! Prepare NOW
for these marvelous opportunities!
Learn Radio Sound Work at Coyne,
on actual Talking Picture and Sound
Reproduction equipment.

Coyne is 31 Years Old

Don’t worry about a job! Coyne Train-
ing settles the job question for life. You
get Free Employment Help as long as
youlive. Andif you need part-time work
while at school to help pay expenses we'll
gladly help you get it. Coyne is 31
years old! Coyne Training is tested—
proven beyond all doubt. You can find
out everything ABSOLUTELY FREE.
JUST MAIL COUPON FOR MY
BIG FREE BOOK.

L& ___§__ N _§ W __§ __§ _§ § ] By
H. C. LEWIS, President

Radio Division, Coyne Electrical Schoo! |
500 S. Paulina St., Dept. 70-68, Chicago, IIl.

Send me your Big Free Radio Book and
all details of your Special Introductory I
Offer.
way.

This does not obligate me in any |
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Batteries

OSSIBLY some among our readers will think we are taking a step backward
in featuring batteries as strongly as we are in this special battery number.
Such a viewpoint is logical in view of the very rapid growth of light socket
operated receivers. As a matter of fact, the proportion of receivers operated
from the light socket, as compared to those operated from batteries, has increased
tremendously. There are a number of very sound reasons for this increase.

However, it is the purpose of Rabpio NEWSs to provide as many folks with enjoy-
able radio entertainment as the knowledge of the art permits. A series of new
battery-operated tubes has been announced and by the use of these tubes we are
now offered almost the same character of performance from battery-operated re-
ceivers as we are in the habit of getting from the best of those operated from the
light socket.

These tubes have been designed with a view to efficiency, and with a suitable set
of batteries we can look for satisfactory performances for a period of approxi-
mately one year before battery renewal becomes necessary. Then, too, there are
many uses for radio equipment where the electric light socket is entirely out of the
question.

The recently developed automobile radio market has resulted in an entirely new
type of design which up to six months ago was considered almost an impossibility
by some of the leading engineers. By the application of suitable and comparatively
cheap devices, the so-called ignition noise has been completely eliminated. This
is also true of motorboat receiver installations, and to a large extent it is true
in aircraft. In all three cases batteries, both filament and plate, are an actual
necessity.

Many of our farmers are still unaware of the very great value that radic may
be to them in the disposition of their crops and that the United States Department
of Commerce is spending huge sums in an effort to make the farmer’s radio
receiver just as serviceable to him as his plow and harrow.

There are approximately six million farm homes in this country, of which two
million are already supplied with radio equipment. It is doubtful that. we will
ever sell radic to more than two-thirds of the farm population, but inasmuch as
some of the farm radio equipment now in use is of a somewhat obsolete nature
we may consider the number of farm homes to which additional enjoyment may
be brought by the new battery-operated receiver as being somewhere in the neigh-
borhood of three million.

There are approximately twenty-five million licensed automobiles in this
country. If only 2 per cent. are equipped with radio receivers by the end of this
year it will mean that we have utilized almost a million sets of “B” batteries, and
the use of receivers in automobiles is growing very rapidly. Nearly all of the
objections which were raised to this form of entertainment have been over-
come and almost every one who rides in a radio-equipped car for any length of
time becomes convinced of the value and pleasure to be derived from its use.

Then, too, batteries are almost a foregone conclusion for comparative short-
distance aircraft communication, for the portable transmitters and receivers used
by various exploration expeditions, as well as by the outposts of our Army, Naval
and industrial organizations.

Nearly all radio laboratory and experimental work is done with batteries and
their use is very likely to be necessary in connection with the research work which is
bound to follcw the introduction of the Stenode Radiostat, making its bow to
American radio enthusiasts with this number.

NSRRI
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R.T.1.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE R T I
Ro To IO ON THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES - ¢ Re

~nEAT FIELD 0{'

e p‘CT‘U%‘és

BIG MONEY STEADY JOBS OFFERED
and the Defimite Way to Get Them

Good Jobs at Good Pay!Steady, Interesting Work! Fine Profits for your Spare Hours!
Big Money as Your Own Boss! That’s the Opportunity for you in Radio right Now!
Why? Because the great, fast-growing Radio industry has reached the stage where it

must have many more trained men. Most of those now employed are untrained—
they just “‘picked up’’ what they know about radio, and even many of them get good
pay. But the Big Pay Steady jobs go to the Trained Man, and R.T.I. offers you the
definite way to prepare for them. R.T.I. training is endorsed by [Leading Radio

Men and Radio Trade Associations.

R.T.I. TRAINS YOU AT HOME FOR
THE BETTER PAID RADIO JOBS

- = . . : - Do you want to get into some branch of Radio where trained men can easily
St‘:::ﬂ?‘;?afé‘bse ;::l\uﬁue 4 Wiﬁg:,r_llfining make $40 to $50 weekly—where someearn $75 to $100 per week—where trained

o brings quick meney. experienced men are selected for executive positions paying up to $5,000 and

} $10,000 yearly and more? Then send for the R.T.I. Radio Opportunity Book.

Find out how R.T.L trains you at home for this well-paid work—you don't

have to give up your present job—you learn quickiy and thoroughly—just

a little time needed at home—earn an extra $10 to 320 per week in spare

hours while learning—Then step into radio and go steadily on up to the
Big Money. No experience needed to start—R. T. L. starts you right.

LEARN TELEVISION-
and Talking Pictures, TOO

Be prepared for Television?! Learn Talking Picture Apparatusinstallation, adjustment, etc.!
Both of these great branches of Radio are included in the R. T. I, practical training.

Y ' LEARN FROM LEADERS
) Why does the radio industry want men trained the R. T. I. way? Because vou learn
TALKIES AUT“ RADIO N under experts—leadieg men in ditierent branches of Radio—wel! known specialists
Studio and theatre appa- _Great field for men with R. T. 1. train. of high standing.
amseeultinelen. g FREE OPPORTUNITY BOOK
o a ! g Remember, vou need no experience to start in Radio—R. T. 1. starts you right —
g / and helps you on to success. The big R. T. I. Radio Opportunity book explains
*‘ everything. If you are interested, send for it
;" now. Don't wait.

Use the coupon, or write, or telegraph to

RADIO AND TELEVISION INSTITUTE
Dept. 847, 4806 St. Anthony Court, Chicago, III,

5 s SEED SN EEDE AELD S EER SN AR AN SR
RADIO & TELEVISION INSTITUTE
4806 St. Anthony Court, Chicago, Dept. §£7

ER  fe Send me Free and prepaid vour BIG RADIO OPPOR-
’<~_; a TUNITY BOOK, *Tune In On Big Pay,” and {ull details of
. E i your three-in-one Home Training (without obligating me in
AVIATION TELEVISION any way).
Trained radio men necded Great new branch of radiosoon to call for many trained !
more and more. men. Namoll
R.T.¥Y. Home Training includesall these and the other branches of Radio. Youlcarn under
F. H. Schnell, *“The Ace of Radio,” znd the R. T. I. Advisory Board of preminent radio men. lAddross
R.T. 1. TRAINS YOUAT HOME FOR A GOOD JOB OR A PROFITABLE
R.T.I PART TIME OR FULL TIME BUSINESS OF YOUR OWN 2 ciy State
- R Ve T e
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Is there anything new under the radio sun?
Some say “ves,” some “no.” Be that as it
may, the three big things that have come
down the pike are the regenerative circuit,
the tuned radio-frequency circuit and the
superheterodyne circuit. Now, it seems, we
may be compelled to revise our generally
accepted ideas about sideband transmission
and reception. A gentleman named Robin-
son, over in England, has devised what pur-
ports to be a new circuit and a new inter-
pretation of transmission and reception
without sidebands. The article presented
here is from a man who has had a first-
hand opportunity to observe the practical
aspects of the Robinson Stenode Radiostat
system. In a forthcoming issue of Rabpio
NEews we will present a series of articles by
Myr. Robinson dealing with this interesting
new system

England by reports of a new invention which enabled
interference with broadcasting to be eliminated. It ap-
peared that this new apparatus would allow the complete
separation of all stations, and that the present 9 ke. spacing of
broadcast stations was unnecessarily great. Certain of the
claims made for the apparatus were to the effect that with it
a spacing of 1 kc., or even less, would become practicable, and
that first-class reproduction with a complete absence of heter-
odyne whistles would be possible.
Through the courtesy of the inventor, Dr. J. Robinson,
MILEE, Flunst.P., the writer was able to examine the appa-

SO.\IE months ago considerable interest was aroused in

*Radio Engineer, The Receptite Co., Lendon, Fngland

Rapio News ror Ocrtoner, 193G

Stenode

Radiostat

By
W. T. Cocking*

The two photographs above illustrate the interior of the
laboratory of the British Radiostat Company, where the
developmental work on the Robinson Stenode Radiostat is

being carried out. The upper photograph shows the rather
pretentious receiver lavout, while the lower one gives a
general view of the laboratory itself

ratus and circuit in detail, and to be present at a practical
demonstration on broadcasting. The apparatus, of course, is
not yet out of the experimental stage; but it certainly pro-
duces results which appear to justify the claims made for it,
and which are unobtainable with any ordinary receiver.

The circuit diagram is shown in Fig. 1, and it will be seen
that it consists of an ordinary superheterodvne receiver up to
the point of the last intermediate-frequency amplifier. This
intermediate frequency is about 100 kc., but there is no par-
ticular reason for this choice of frequency. other than that of
convenience; any frequency will work satisfactorily, and the
choice is governed by the same consideration as in an ordinary
SUPErsonic receiver.

The last stage of i.f. amplification is obtained by means of
a neutralized triode in preference to a screen-grid tube, owing
to the superior power-handling capacity of the former. This
stage of amplification immediately precedes a quartz crystal
and its associated circuit, which may be termed the heart of
the apparatus; this portion of the circuit is shown in greater
detail 1n Fig. 2. The quartz crystal is used instead of a num-
ber of sharply tuned cascade resonant circuits in order to oh-
tain high selectivity; and that ‘used in the Radiostat has a
decrement of the order of 0.00004. It is obvious that the
selectivity given by such an arrangement is much higher than
could be easily obtained by the more normal method of cascade
tuned circuits. The band width passed by this crystal circuit

www americanradiohistorv com
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A New ldea in Receiver Circuit Design

207
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Fig. 1. The circuit diagram of the Robinson Stenode Radiostat
is much like anv other superheterodyne circuit, up to the point
of the last intermediate-frequency amplifier. Here, instead of == — ==
employing a number of sharply tuned cascade circuits, a quartz QUARTZ CRYSTAL B+
erystal eircuit 1s emploved. The complete description of the
function of the circuit is given in the text
is only ahout 50 cvcles; consequently any interference on a B_‘a "%
frequency different from the frequency of the desired station
by more than 50 cvcles should he completely eliminated.
It will be seen from the circuit of Iig. 2 that the crystal is 25
connected to the preceding tuned circuit, A, by a bridge ar- £ =
rangement, of which the completing arm is the condenser, C. % =
This method of connection is necessary in order to insure that
no voltages reach the last luned circuit, B, other than by the
legitimate path through the crystal. If the circuit be unbal- = ——
anced, a certain proportion of Fig. 2. The quartz crystal eir-
the currents flow through the cuit. The band width passed by

self-capacity of the crystal
holder, and upon these currents
the crystal has no sclective
action.  When the circuit is
properly balanced, however, the
only currents aifecting the tuned
circuit B are thos¢ passing
through the crystal proper; those
currents passing through the ca-
pacity of the holder are balanced
out by an equal current of oppo-
site phase passing through the
balancing condenser. C.

The second detector of the
normal superheterodyne receiver
is connected directly to the tuned
circuit, B. It operates upon the
plate bend principle, and its neg-
ative grid Dbiasing voltage is
controlled by a potentiometer.
Iollowing the detector is a spe-
cial three-stage a.f. amplifier, in
which the power output stage
consists of two tubes in parallel,

It will immediately he obvious
how the enormous selectivily of
this receiver is obtained. and the
theory of this will, therefore,

. this new apparatus would allow the
complete separation of all stations, and that
the present 9 ke. spacing of broadeast stations
was unnecessarily great.”

“The quartz crystal is used instead of a
numhber of sharply tuned cascade resonant cir-
cuits in order to obtain high sclectivity; . . .
the band passed by this crystal circuit is only
about 50 cycles; consequently any interference
on a frequency different from the frequency of
the desired station by more than 50 cycles
should be completely eliminated.”

“, . . a modulated carrier may be considered
as a carrier of constant frequency, the ampli-
tude of which is varying at the modulation
frequeney.”

“ .. with the Stenode Radiostat, the quartz
crystal circuit has so sharp a resonance curve
that practically none of the sideband frequen-
cies are passed to the succeeding circuits.
At a demonstration in the heart of London
at ahout 15 miles from the twin-wave broad-
cast transmitier at Brookman’s Park (842 ke.
and 1148 kc., power 30 kw.) the writer heard
numerous stations whose frequencies were so
close that a heterodyne whistle was audible
on an ordinary receiver, but the Radiostat was
quite free from this form of interference.”
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this crystal cireuit is only about
50 cycles; consequently an in-
terfering signal differing by more
than 30 cyeles of the frequency
to which the circuit is tuned
should be completely eliminated

need little explanation, The
crvstal circuit is so sclective
that for most practical purposes
it may be said to offer a low im-
pedance to currents of its natu-
ral frequency, and an infinite
impedance to currents of fre-
quencies 50 cycles or more dif-
ferent from its natural fre-
quency. All interference, then,
which is of a difierent frequency
from that of the desired station
can be eliminated. and with it,
the heterodyne whistles audible
on all ordinary receivers.

What is not at all obvious is
how such a circuit can pass the
modulation of a broadcast trans-
mitter; and in order to explain
this it is necessary to delve a
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little into the theory of modulation.
A modulated carrier wave is com-
monly spoken of as consisting of a
carrier of constant amplitude and
frequency with a number of sideband
frequencies. Thus a carrier of 1,000
kc., modulated with a note of 1,000
cveles of constant strength, is said
to consist of a carrier of 1,000 kc.
of constant amplitude with two side-
" band frequencies each of constant
amplitude and having frequencies
greater and smaller than the carrier
frequency by 1,000 cycles; that is,
1.001 ke. and 999 ke.

The normal design of tuning cir-
cuits for broadcast reception is car-
ried out on the assumption that the
presence of all these sideband fre-

The Stenode Radiostat, fundamen-
tally a superheterodyne, but radically
different. in accepted principle, makes
its first bow to the American radio
public.

Infinite selectivity is accomplished
without loss of high or low notes by
using “sidebandless” reception, or the
reception of a carrier wave modulated
in intensity only. Theoretically this
would require a band of zero width,
but assuming that a band 1 kc. wide
were necessary, the number of trans.
mitters in a given existing legal band
could be increased by ten with no
interference.

Here’s something that the serious-
minded experimenter will find preg-
nant with possibilities.

Rapio NEws ror OctomEr, 1930

carrier is unaffected, but the amount
by which the carrier amplitude can
change within a given time is re-
duced. The result of this is that the
depth of modulation is apparently
reduced for those modulation fre-
quencies for which the circuit decre-
ment is too low. With the Stenode
Radiostat the crystal decrement is so
low that there is a considerable re-
duction in the amplitude variation,
even for the low modulation fre-
quencies, while the higher modulation
frequencies are enormously reduced.

The current through the circuit B
(Fig. 2) which has passed through
the quartz crystal is different from
the current in circuit A in that it has
apparently been partly demodulated;

quencies is necessary for proper re- I
production. There is. however, an-

that is, the amplitude variations have

to a certain extent been smoothed

other way in which a modulated car-
rier may be considered; and that is
one which is always used when examining the characteristics of
a detector tube. A modulated carrier may be considered as a
carrier of constant frequency the amplitude of which is varying at
the modulation frequency. It is obvious that the higher the
modulation frequency the more rapidly is the carrier amplitude
changing; therefore, in order to prevent the high modulation
frequencies being reduced in strength, it is necessary so to
design the receiver circuits that they allow the amplitude of
the current through them to change at least as rapidly as the
carrier amplitude is changing. If the circuits will not altow
this rapidity of change the strength of the higher modulation
frequencies will be reduced.

In general, with ordinary tuning circuits the results are
much the same whichever theory of modulation is used in the
calculations; and it has come to be the common practice to
use whichever theory is the easier for the analysis of a par-
ticular circuit. In consequence of this, the sideband theory
is now always used in considering the design of tuning circuits.
and the amplitude variation theory when examining the operating
conditions of r.f. and detector tubes. That this is usually quite
accurate can be shown mathematically, for it can quite easily be
proved that the two theories are identical; or perhaps'it is better
to say that they are two different ways of looking at the same
thing, and that each way is quite accurate. If a modulated car-
rier of varying amplitude is analyzed, it is found to consist of
the carrier and a number of sidebands; while if a carrier and a

out, and the extent of this action

depends upon the modulation fre-
quency; the greater the modulation frequency, the greater the
smoothing action. The output current, therefore, differs from
the input only in the following manner: the depth of modulatior.
has been decreased at all modulation frequencies, and this de-
crease is greater for high modulation frequencies than for low.

Now the output of the quartz crystal circuit is very large.
and if the normal voltages were applied to the detector, a
large power tube would be necessary to provide efficient recti-
fication. But although the mean carrier amplitude is large.
the variation in amplitude due to modulation is comparatively
small; consequently, satisfactory results can be obtained from
the normal detector tube and circuit if a large negative bias is
applied to its grid. The actual bias voltage required depends
upon the amplitude of the input, and is adjusted during recep-
tion to suit the particular signal being received. The tube is over-
biased, but since the input Is only weakly modulated, the varia-
tions in amplitude can be applied to the straight portion of the
grid-volts—plate-current characteristic, and distortionless rec-
tification can take place.

From the foregoing it will be seen that the output of the
detector contains, in addition to the normal d.c. and r.f. cur-
rents, a.f. currents of frequencies corresponding to the modu-
lation frequencies of the original signal. The amplitudes of
the a.f. currents, however, will vary with frequency for con-
stant modulation depth. due to the smoothing-out process in
the quartz crystal being less effective at low frequencies. There

number of sidebands are re-

garded as a whole thev are s

found to be identical with a r )

single frequency wave the am- |_ _’

plitude of which is varving. -
Now with the Stenode Radi-

ostat. the quartz crystal circuit
has so sharp a resonance curve

strictly accurate, there is a low
note accentuation, for the high
notes are not actually reduced
in strength; the low notes are

is, therefore, a very consider-
+
E I.F
AMPLIFIER
-1

that practically none of the
sideband frequencies are
passed to the succeeding cir-
cuits. Since no sidebands are
passed, the sideband theory is
uscless in explaining how the
receiver can reproduce speech

100007
Y

=

increased. Now if the detector
output were connected to a
normal a.f. amplifier, the re-
production would sound almost
completely deficient in high
notes. A special audio ampli-
fier is used. therefore, which is

able high note loss associated
with the r.f. portion of the
Stenode Radiostat; or, to be

SUPERSONIC

FREQUENCY

OSCILLATOR

"ﬂ“’

and music; and it is necessarv
to use the alternative. and

so designed that the amplifica-
tion at high frequencies is

equally correct, theory of am-
plitude variation. There is no
attempt to deny the existence
of sidebands, and any such at-
tempt would be futile in view
of the many proofs that thev have an actual physical existence.
It is said, however, that they are unnecessary for the proper
reproduction of the modulation frequencies,

It was mentioned earlier in this article that if the decrement
of a circuit is sufficiently high to allow the current through that
circuit to follow exactly the amplitude variations of the carrier at
the highest modulation frequencies. the reproduction will be sat-
isfactory. Itbecomesnecessary o inquire what happens when the
circuit decrement is low. and the circuit will not allow the current
to change sufficiently rapidly. Briefly, the mean amplitude of the

Fig. 3. By means of this circuit the crystal current
amplitude was artificially limited, thus automatically
limiting modulation

much greater than that at low.
This is accomplished by the
inclusion of what is really a
form of high-pass filter. shown
at F in Fig. 1, which has a
filtering ratio between 5.000 cycles and the very low frequen-
cies of about 50-1. The actual amount of compensation is
readily adjustable by means of a 10.000-ohm variable resis-
tance, not shown in the diagram. which is connected in series
with the choke Ch. By this means a more or less flat overall
fidelity curve up to 3.000 cvcles is obtained.

So far the action of the Stenode Radiostat has been explain-
able on normal theory. and it can be seen that it consists of
a superselective circuit of an unusual tvpe. The use of the
supersonic principle is necessitated (Continued on page 360)
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“B” Batteries

ourselves as to what’s inside a B battery
be given batteries during their useful life.
down in plain, everv-day language the
will aid in conserving and lengthen-
composition of batteries, their “useful
depreciation and some hints on “how to
of the subjects dealt with here

Martin

“What Is a Good Loud Spe(r-/cer?,”
Amplifier” and “Shall IVe Use Grid or
Deleciors?”

line (2). etc., but the active surface is practically the same
for line (3). for example. as when the battery was new. In
the casc of the laverbuilt, therefore, the active surface decreases
but slightly with life and this is one of the major, but not gen-
erally realized, reasons why the layerbuilt has a longer life.
Another reason for the longer life of this tvpe of battery is
that when round cells are placed in a case there is an unavoid-
able space left between each cell, whereas in the layerbuilt
close packing is possible, which means that more space is
available for acuve material.
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assumed, the life of the batterv is increased. In this connec-
tion the figures in Table 2 show the milliampere-hour capacity
of these batteries for limiting voltages of 34, 30 and 24 volls.
It will be noted that the capacity is increased bv 235 per cent.

for a 30-volt limit and 30 per cent. for a 24-volt limit.
The figures of Table 1 marked “useful range” are especially
important in deciding what baitterv to use in operating a
particular receiver. If, for example.

Now let us examine the factors
that aftect the lite of batteries in oper-
ation. The rating of “B” batteries is
given terms of milliampere-hours.
This means, for example. that. if a
battery is rated at 5000 milliampere-
hours. it would suppiy a load or 10
milliamperes for 5000 divided by 10
or 500 hours. Now the milliampere-
hour capacity of a battervy depends
largely upon the load drawn from it.
If we plot for anv batterv a curve
showing the relation between the
milliampere-hour capacity actually
obtained and the current drawn from
the battery we obtain a curve like
that shown in Fig. 3. Here we note
that at either very lew currents or at
very high currents the actual milli-
ampere-hour capacity obtained 1rom
the battery is lower than at an inter-

serviceman.

9 The B battery is
widely used for airplane receiver
operation where absolutely trust-
worthy operation is essential,

q Another field, by no means neg-
ligible, where the B battery still
plays an important part is in the
laboratories of all the radio comn-
panies, in tube laboratories and in
the lab of the experimenter and

the total plate current is quite low.
say 6 ma., then the proper battery is
the medium size round cell; il the
drain is 20 milliamperes, then a large
laverbuilt battery should be used.
For intermediate current drains one
of the other sizes would be satisfac-
tory.

Many users of batteries prefer to
think of hattery life in terms of the
number of months’ service one can
expect. We have therefore prepared
the figures of Table 3 which show
the number of hours, days or months
service one can expect from the va-
rious types of batteries at various
current drains. The figures given in
Table 3 are all based on 2 hours’
use per day. This data and that
given in the preceding parts of this

now beiny

mediate value of current. Over a

certain range the curve is quite flat and maximum capacity Is
obtained—this portion of the curve has been marked “useful
range.” Since “B” batteries are not usually subjected to con-
stant use, that is. they are used but a few hours a day. the
ratings are based on a certain number of hours’ daily use. For
example, the higures given in Table 1 show the milliampere-hour
capacity of certain Eveready “B” batteries and the range of
useful current which corresponds to the “useful range” portion
of the curve of TFig. 3. The tigures

article apply especially to Evercady
batteries. It will, of course, not
apply to batteries made by other manufacturers.

The Burgess Battery Company has developed a number of
batteries for special service where it was felt that the standard
types of batteries could not conveniently be used. DPhoto-cells.
for example. require high voltage but verv low current. and
a “B” battery giving high voltage but light in weight can he
used to advantage where weight is a factor, as, for example.
airplane receivers, or portable transmitters and receivers. The
PL 5728 1s a 108-volt battery. tall.

of Table 1 are based on a daily use - TABLE 2. 1 narrow. measuring 1534 inches high
of from 2 to 4 hours and the useful || TYPe | miLLIAMPERE-HOUR LiFe FOR END vOLTACE PER 45 voLT | by 334 inches bv 23¢ inches. The
life is assumed to have ended when e il O PL 1968 is not quite as high but is
the voltage of a 45-volt “B™ batterv = a4 V:LTS 30I¥OCTS 24 vOLTS somewhat thicker—rated al 144 v

. a y s 4.100 5128 6,150 | . Bt Al 3
reathcs 34 volts.  Actually the limit - YTY oo T T — The curves of Fig. + and Flg. 3
of 34 volls is quite flexible, since in 770 | so00 16,000 12000 | Show the hours of service obtained
many circuits the batterv may be 488 16.600 12500 15.000 from these two batteries at various
lljsccll\ (lg\én to 30.fvolts per 43-volt NOTE:-FIGURES BASED ON 2 TO 4 HRS. USE PER DAY. current drains. The data given on
ank. course, if a 30-volt limit is ——

(Continned on page 379)

wwWw americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

304

Doubling in brass is as nothing compared with an announcer’s

effort to cajole honeved words from a precocious child. Little

Beity Blatherskite may be a great boop-boop-a-doop artiste in

her home town, but in the studio she holds her breath and looks
askance at life in general

will see a tall, substantially built woman and a short
chunky man standing at the microphone.
From the speaker in the radio reception room from
which you are watching you hear impassioned dialog.

She loves him dearly. He loves her sincerely. If vou close
your eyes you can picture the ideal lovers plighting the well-
known troth under the apple tree. It is better to keep your
eyes closed if you wish to enjoy the play being broadcast. The
dialog is planned for the setting veur imagination will create.
No thought is given to the physical appearances of the prin-
cipals in the radio play and the fact that an old melodrama is
being enacted in an ultra modern room doesn’t make any dif-
ierence. The persons to whom it is designed to appeal com-
prise that large and scattered group referred to as “the in-
visible audience.” They hear the romantic words and phrases
and their imaginations complete the picture.

Before the love scene which climaxes the radio play goes on
the air, other actors in the production have painted the scenery,
costumed the plavers and set the time of the play. Not with
brushes and grease paint but with appropriate combinations of
vowels and consonants, occasionally aided by musical notes.
If the radio play is well done these sounds, though actually
appealing to but one sense, will create in the mind of the lis-
tener an image of the actors and have him smell the apple
blossoms in the orchard on the Old Homestead.

The dramatic tvpe of radio production, whether it be a
cleverly written sketch which delicately suggests the use of a
certain brand of toothpaste, or whether it be a condensed ver-
sion-of one of the world’s greatest plays, has become one of the
most popular forms of broadcasting entertainment. The Na-
tional Broadcasting Company presents twenty-five or more dra-
matic programs each week.

Dramatic sketches on the air are not new. A number of
Shakespearian dramas were broadcast seven years ago—a long
time in radio historv. Plays have been a regular part of the
program fare since that time but it is only in the past twelve
months that dramatic programs have begun to rival jazz bands
and concert ensembles in listener interest on the big networks.

New material for broadcast drama is very much in demand
and very hard to get. Though weuld-be radio writers almost
stand in line to submit their manuscripts, only a small percent-
age of the material submitted meets the first requirements of
the air. Even skilled writers of plays and vaudeville sketches
fail miserably when they attempt to write for the air. The
fact that not even a “how” book has been written on radio
writing is ample evidence that no one is quite sure how it is
done except the successful radio writers and they are too busy
to conduct classes.

Radio listeners are largely responsible for this trend toward

IF vour eyes are watching the scene in the radio studio you

Rapio News ror Ocrorer, 1930
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A radio script, ending within a
or half-hour, is an achievement
writing and acting to production.
original program idea and the

described in

L : . e

The half-wav mark-—and the actors are knee-deep in verbiage.

Such is the fluttering fate of the author’s brain children—

typewriter to saste-basket——and another characteristic angle
of show business on the air

the dramatic on the air. Their demands for something dif-
ferent in the method of program presentation grew so insistent
that the program makers turned to dialog and the principles of
dramatic craftsmanship to meet the demand. Dialog and plot
first were used on what are known as “sustaining” programs—
the programs planned and paid for by the broadcasters them-
selves. Then the program sponsor—the big-hearted business
man who is willing to finance a period of entertainment in re-
turn for the privilege of telling the family circle that his prod-
uct is worth their attention—noticed the success of this new
trick in attracting favorable comment and demanded that his
programs be made dramatic. The result was that at the pres-
ent time dramatic radio productions are being used to exploit
department stores, yeast, tire gauges, medical supplies, tooth
paste, gasoline, a railroad, shoes, fish, cigars and several dozen
other well-advertised products.

This sudden interest in dramatic methods on the part of
the program sponsors has given the program makers some real
problems. While a presentation advertising a railroad suggests
a dramatic sketch involving travel, it is another thing to con-
struct thrillers about tooth paste. And when a manufacturer
of bathroom paper naively requested ideas for a series of
radio programs and evinced a willingness to adwvertise his
product over a national network, the program makers frankly
admitted they were licked.

Having established a reason for this theater of the air, we
will return to the studio where we left the little rosebud and
the strong and handsome one concentrating one of life’s great-
est moments into mere words.

This concentration of great moments into few words is the
whole trick of producing a radio play. Shakespeare had it,
according to the radio people and they point to him as one of
the world’s greatest writers of radio dramas.

They remind you that the Bard worked under many of the
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in Broadcasting

second or two of its scheduled hour
combining a score of techniques from
The painstaking steps between the
broadcast product are interestingly
this article

handicaps that radio producers must overcome. The theater of
his time had little scenery, unconvincing costumes and no spe-
cial lighting effects. Women's roles often were played by boys.
Thus Shakespeare developed the ability to make his characters
speak lines that left no doubt in the mind of the audience as to
where the action was taking place, in what period the play was
sct and what costumes would have been worn if there were
costumes.

Qur hero and heroine—if they have had any experience at
all in broadcasting, which they must have had or they wouldn’t
be playing leading parts—are fully conscious of these handi-
caps. Therefore their technique is to extract every possible bit
of meaning out of the lines given them to read. Actresses in

Some consider that the striking of musical chimes to introduce
station call letters is a “Belasco touch” in broadeasting

radio dramas sometimes reach emotional heights seldom if
cver achieved behind the footlights and tears stream as readily
at rehearsals as during the actual production.

Broadcast drama comes from two sources. Either an adapta-
tion of a stage play or a novel is made, or original material is
used. In event the sketch produced is an original idea devel-
oped from radio it must go through many hands before it
reaches the radio listeners—if it ever does.

A writer submits a script to the National Broadcasting Com-
pany. The script goes first to a reading committee composed
of experts on radio drama. One member of the committee is
Burke Boyce. manager of the continuity department.

If the script has possibilities it is next read and discussed
by the Program Board, a group composed of executive heads
of the program department. If a majority of the board mem-
hers approve of the script an audition is set. The script is
turned over to a production man who casts it, rehearses it and
then presents an episode for the Program Board to pass upon.

If the radio play, in its finished form, still is pleasing, a date is

set and it is put on the air.
Qften changes are made between the time of the audition and

By P. H. W. Dixon

Illustrations by G. Ricca

the air premiere. Actors may he changed and the writer may
be called in to make changes in certain scenes. Then, when all
corrections apparently necessary have been made, the play is
offered to the radio audience. A close watch is kept on letters
from listeners and on comments of newspaper critics to deter-
mine how the show is being reccived by the radio audience.
After a few weeks, if the new program is satisfactory. it be-
comes a part of the vast and intricate pattern of broadcast en-
tertainment and is continued until its interest-creating possi-
bilities are exhausted.

Here is what happens when a play known to be well written
and with a successful record in the theater, is selected for
broadcasting:

A radio director, responsible for the production of at least
one radio drama a week, looks over a list of famous plays
available for broadcasting. Selecling one, he sends it to a
young writer skilled in adapting the work of others to the limi-
tations of radio.

This adapter first reads the play and then rewrites it, sub-
stituting new speeches for stage business and eliminating such
speeches as would not be readily understood unless accom-
panied by appropriate gestures. Other lines and scenes are
pruned out until the play fits into the hour or half hour of time
allotted it on the broadcasting schedule. Despite this surgery,
the play goes back to the director in clearly understandable
form. The adapter—usually called a continuity writer—has
condensed the play to the required reading time, has writien in
sound effects and has presented the really important scenes
without mangling the previous work of the original author.

The play that cannot be condensed to an hour of dialog
doesn’t exist—"Strange Interlude”—included—according to
these adapters. Many plays can be (Continued on page 362)

VER; g
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“Hope springs eternal . . .” Whether the line of would-be

radio writers will be lengthened or shortened when the first

“how to write for radio” treatise is published is entirely prob-

lematical, but it is quite evident today tbhat only a few authors
are technically qualified
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How to Build a

M odulated
Oscillator

The modulated oscillator set up to test a manufactured receiver. The operator is adjusting the “tone-control condenser”

HEX the need arose in the laboratory oi Ruapio

NEwS for a ready method of testing receivers both as

to their radio-frequency sensitivity and selectivity. as

well as their audio frequency response, it was de-
cided after considerable confabulation to design a modulated
oscillator suited to our purpose. s we sought, not precise
measurement, but rather a hasty method of determination
prior to the actual running of curves on apparatus, the follow-
ing design evolved. However, as it was to be a permanent
adjunct to our laboratory. the best quality of apparatus was
used.

Looking at the wiring diagram it will be noticed that we
have 2 radio {irequency oscillator of conventional design.
modulated by the Heissing syvstem. the audio tone being fur-
nished by an oscillator of rather unusual feature. Any audio
tone from sixteen cycles to cight thousand cycles may be
produced at will. with a clear. pure tone that sounds very
much like a pipe organ. The system is in reality a small
transmitter, with speech amplifier equipment and a source of
audible tone.

For the actual construction. a soft wood base board should
be procured. and thoroughly dried. A coat of stain and two
coats of clear varnish will both improve the appearance and
protect the wood from moisture. A small

up as an auto-transformer. The “constant current choke” is
also an S.-M.. but substitution may be made here of another
kind of choke. provided the inductance is at least 30 henries.
The coil of the radio-frequency oscillator is an S.-M. No. 131-Y.
The National Type DX tuning condenser was chosenn because
it 1s supplied with feet for base board mounting. and also has
a vernier dial that fastens to the condenser shaft directly.
thus obviating the necessity for any type of panel. The rest
of the parts may be any that the experimenter has handy.
provided their electrical characteristics are suitable.

The actual lavout of the parts as used is clearly shown in
the photograph in the upper right hand corner of the page.
The clips for the battery connections, eight in number, are
equispaced along the rear edge of the base board. They are
held by 34 No. 6 wood screws sunk into the board, with a solder
lug under the head of each screw. The sockets for VT! and
VT4 are lined up two inches from the back edge. and one
inch from each end. The other two sockets are grouped together
in the center of the board in line with the end ones. A grid
leak mounting is placed on the extreme right hand end of
the base board, and an amperite mounting between the first
two sockets.  Room will be found between the last two
sockets to mount the constant current choke with a grid leak

mounting directly in front of it. The con-

drawing board is ideal for the purpose, if
one cares to go to that expense. The size is
9 x 14 inches,

The actual parts of the electrical circuit
were chosen. first. for their utility. and.
secondly. because they are all easy to ob-
tain. The coil for the audio oscillator is
the secondary circuit of a Silver-Marshall

-MICROPHONE

T Lim

denser C4 should be placed beside the grid
leak mounting.

The tuning condenser for the radio fre-
quency oscillator is in the extreme “south-
east” corner, with the coil directly behind
it. Between the coil and the socket space
will be found for the r.f. choke. The two
condensers C2 and C3 are screwed in place

CONNECT
TO POINTS
X AND X

push-pull input transformer number 257.
This gave the necessary split inductance for
the oscillator stage. The coupling device
into the amplifier stage is S.-M. 236, hooked

It's easy to get Hongkong if vou
Try this one on
vour radio

just know how.

along the extreme right hand end of the
board. With the two transformers placed as
shown, and the clips for the tone control on
the front, all parts will have been mounted
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Where precision measurements are un-
necessary, this modulated oscillator will
make all required tests on a receiver,
both for sensitivity of the radio-frequency
end and for fidelity of tone of the audio
channel. The system also lends itself to
numerous interesting experiments

By George E. Fleming

Rz2 VT2 VT3 R4 j
ANT. GND.

A+ ! c- ¢+

o e
TO TUNING
CONDENSER

Rt

\

x

¢
~ %
% j—
4

Top view of the oscillator The
designations shown conform to
the parts listed in the text

Ciose-up of the radio-frequency
end. Similar lavout to the one

-

_,l
4’15
=
-
=[N
)

shown should be used for ease

¥

ik

of wiring, and maintaining short

—
—

leads throughout

'I:vu
e

The unusual connections of the audio units and the tone-control con-
The two

denser are to be noted in the schematic wiring diagram.
oscillators are self-biased by the 10,000-0hm grid leaks

$0 that they are in very good position for ecase of wiring.
The tone control eondenser is not mounted on the base board.
Details of this part of the equipment will he given in full
later.

The wiring is straightaway work that, with one or (wo
exceptions, requires no particular comment. The connections
to the audio units, however, are tricky, and must be carefully
done. The point marked 3 on the first unit connects to the
plate of the oscillator tube, and “C” goes to B plus. Point
1 goes to the tone control condenser. Wire together the two
points numbered “2” on the two units. Numbers 3 and 4
go to the grids of the amplifier tubes, and to the “C”
batterv respectively. Note here that VT1 and VT2 are in
parallel.

The Silver-Marshall 131V coil is designed {o fit a regular
five-prong socket and all the wiring necessary is done to the
socket. The “G” of the socket goes directly to the grid con-
nection on the socket for the radio frequency oscillator. Con-
necting the two filament connections on the coil socket together
cstablishes the center tap peint. and should be connected to
the negative filament through the leak-condenser combination
R3 and C4.

With all conncctions made, the oscillator is readv for test-
ing. Place the tubes in the sockets, and wire up the batteries.
Only 45 volts of hattery are necessary in the “B” circuit.
The “A” battery voltage will he determined by the tubes
used. The tubes may be =12\’ or —01A’s. or, if available. you
may use the new dry battery tubes designated as 230's. These
latter were used very successiully in the laboratory model.

With the tubes in place, and the batteries connected. the
oscillator should be ready to work. The condenser C3 and the
resistance R4 form a dummy antenna circuit. Connect the
antenna and ground connections of the receiver under test to

this dummy antenna circuit. Re-

A word of caution here.
move the actual antenna from the receiver before making this
connection, for the oscillator is in reality a small transmitter.
and if connected to an outside antenna, it will broadcast to all
and sundry for a radius of about ten miles.

Now we are all ready to work with the exception of the

tone control condenser. For a test, simply place a .05 mfd.
condenser across the two leads of the oscillator hrought out
for that purpose. This will give one note of about 3000
cyvcles.

Place the tuning condenser of the escillator on 30 and tune
in the signal on the receiver. The audio note should come
thropgh clear and pure in the loud speaker connected to the
receiver,

Now for the tone control condenser. In the laboratory we
have a General Radio Decade condenser box that we use. The
range of this box is from .01 to 1 mfd. in twenty steps.
This, of course, is rather an expensive method, and just as
good results will be obtained by getting severat .01 condensers
and connecting them to a fan switch (Continned on page 363)
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DO/Z _/V[Zx- -\

By N. Pomeranz

W2WK—-W2APD

At the left, Don Mix shown in his quarters aboard the
Bowdoin, operating station WNP

sat in the living-room of C. D. Tuska in Hacttord. Conn., and waited all
afternoon for Mr. Tuska, who was to sell him a small 22V:-volt “B”
battery.

When Mr. Tuska finally did arrive. Don found that he had an insufficient amount
of money to pay for this small battery. Ha told Mr. Tuska of his plans—just
some new ideas ke had in mind on radio recsption aud transmission. He pointed
out to him the benefits that would come irom his experiments. Don got the
battery.

Although he first became interested in radio in 1913 through reading some elec-
trical magazines, loaned to him by a friend, and had been operating his own spark
transmitter under tke call of 1TS for nearly a year, in 1919, this small battery
started his actual radio work.

Most radio experimenters adopt one pet field into which they pour most of their
work. Some delight i working out different antenna systems for transmission.
Others have a propensity for building receivers. Everyone has his little pet topic
on which he can discourse to his heart’s content. Den Mix took to batteries and
their usefulness in radio transmission and reception. DMr. Tuska’s battery so
delighted him that he spent hours in just Iooking at it and building imaginary
transmitte-s and receivers and operating them. His dreams came true.

He had a spectacular rize to a position where he is now considered one of the
leading authorities on battery-operated radia equipment.

Mix was born in Bristol, Connecticut, in 1901, and passed through the normal
stages of boyhood with a penchant for mechanical things. He spent the first
four years of his radio “life” in building simple crystal receivers. His first spark

I : IGHTEEN vears after he arst saw the light of this world, Donald H. Mix
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A Rapio Ploneer

Extraordinary

In looking around for a personality which exemplifies the
true pioneer spirit and one which is tied up undeniably with
uses of batteries in radio, Donald Mix, W9AT, stands head
and shoulders above everyone else. He it was who was
chosen for a radio berth on one of MacMillan’s exploration
trips to the North Pole, where reliance on battery-operated
transmitters and receivers was one of sreat moment. Mix’s
career is unusual, not because of any one or several outstand-
ing achievements, but because to him was given the oppor-
tunity to do those things which any live radio amateur
dreams of some day accomplishing

transmitter was no “world-beater.” It grew up in stages until  his first radio position.

On the opposite page is a
view of the Bowdoin frezen
in for the winter in the
Arctic wastes, 1923 . 1924,
Immediatelv below is an in-
teresting picture of the
Bowdoin’s famous radio op-
erator

Immediately at the left Don
Mix is shown examining an
experimental receiver in a
corner of the Burgess radio
laboratory

The small picture below
shows a portable drv bat-
terv  operated transmitter
for short-wave work. It is
interesting to note that the
recent Byrd Antarctic Ex-
pedition carried with it six
similar to the one shown
here

Mr. Tuska was never sorry that he

it became one of the best in Connecticut. Amateurs who  practically presented Don with a battery.

can think way back to the “old” spark days can remember
the smooth and powerful tone of 1TS. Mix still retains this
call, although it has been enlarged to WITS by our own
Federal Radio Conmimission.

In 1920 he started to devote his business hours in radio
work for the C. D. Tuska Company in Hartford. His first “B”
battery had made a friend for him and aided him in obtaining

Donald continued to grow up. His ideas grew with him, old
ones were forgotten and new oncs entered his mind. He had
to keep up with the ever-changing trend of radio receiver and
transmitter design. DBut the battery stuck with him. Every-
thing clse changed, spark transmitters gave way to tube oul-
fits. transformers gave way to generators.

Don had foresight. He reasoned (Continued on page 3753)
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Fig. 2. At the left and
right, respectively, are
shown the top and front
views of the short-wave
radio-frequency amplifier
section of the complete
receiver. The large dial
is the main tuning con-
trol for the unit, while
the large knob is for an-
tenna coupling and the
smaller knob for trim-
ming

Practical Design and Constructional

M arstatr S-\WN Push-Pur

In this second and final installment on the counstructional details of the
receiver built by Mr. Marshall, and selected officially by the United States
Navy for their ultra-short-wave reception work, is given the necessary data
for the winding and preparation of the various coils used, together with the
layout and placement of the parts employed in the receiver’s construction.
Providing the illustrations are studied carefully and the directions for build-
ing strictly adhered to, the duplication of this receiver is not a difficult job

-

By Thomas A. Marshall

of the Marshall push-pull receiver was published. For
those interested in one of the newest and most efficient
types of short wave receivers. an article is published
herewith which gives a complete outline of dimensions and
practical information.
The receiver itself is built in an aluminum cabinet having
dimensions as follows:

IN the July issue of Rapro NeEws a general description

Bottom and top panels. . ... ...... 3334 x 914
Back panel ............ ... .. ... 3334 x 1015
Front panel ... ......... ... ... ... 33 x 10%
Ends and partitions. .. ....... ... 95-16 x 10%4

Accompanying photographs show arrangements of the top
panel and the sub-panel shielding. These panels are cut
from 3-16-inch aluminum or duralum. The latter material is
easier to handle, and gives better shielding. However,
aluminum is satisfactory. The reason for using heavy alumi-
num is to give perfect mechanical construction, making all
parts as rigid as possible, thus reducing microphonic noise
and vibration to an absolute minimum. The builder should
keep in mind that in order to obtain satisfactory results it is
necessary to shield short-wave receivers. Practically all types
are shiclded with thin aluminum. Very few of these re-

Fig. 1. The Card-

= SETEL, Blo "] ‘:seel:]l il::on:;]!:ntss: ceivers are free from microphonic noise, and variation of re-

ing circuits of the ception of a pure CW signal due to poor mechanical con-

receiver are split,  struction. For this reason, the builder might just as well

as shown at the do a real job in shielding, resulting in perfect reception on all
— left, so as to ob-  frequencies.

tain two tuning There are a number of refinements incorporated in the de-

GRS Gishizs STEHOR BEATIES sections sign of the receiver which should be retained by the builder.

Some of these features are: control of the detector grid bias

A

e———CUT BUS HERE ——’ﬂ

www americanradiohistorvy com

e


www.americanradiohistory.com
www.americanradiohistory.com

Data on the

Receiver

Part Two

by use of a 200-ohm potentiometer
shunted across the fNilament leads.
with the return of the grid leaks
geoing (o the center arm of the po-
tentiometer; perfect symmetry of
the radio-frequency stages and the
detector  stage: variable antenna
coupling coil (o the secondary cir-
cuit of the first radio-frequency
amplitier stage: regencration control
by a wvariable resistor in series with
the detector plate voltage supply
svstem. The resistance method for
regeneration contro! permits the re-
ceiver 10 be calibrated, enabling dial

311

EFig. 3. At the left, a front view

of the panel appearance of the

Marshall short-wave receiver.

Charts are mounted directly on

the face of the panel to indicate

coils required for various wave-
length ranges

Fig. 4.
receiver may be readily re-
moved from its metal cabi-
net, a system of plugs and
jacks, as shown at the left,

So that the cntire

are provided. Above. Mr.
Marshall at the controls of
his receiver

settings for any given {re-
quency lo be used. The
variable antenna coupling
system permits coupling at
any frequencv.  Also. il
permits a favorable signal-
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to-noise-level ratio to he
selecied by the operator.
and improves selectivity.

Ev means of plug-in coils a wide wavelength
-enge s obtained, extending from 3 to 80 meters.
or highe- it desired. The entire broadcast band
Tey b2 covered with three plug-in coils.

The condensers C! and C2 (shown in the
lizgram printed last month) are mounted di-
-ectly  underneath the coil mounts, resulting
. decreasing the grid leads to a minimum in
ength. Tuning of each coil by means of Card-
~ell 16¢-E condensers and vernier dials. permits
easy control of the receiver. The Cardwell tvpe
o2 cond:cnser is rigid. smooth in operation. and
permits a double t1ype of condenser for push-putl
operation to be constructed. This is accomplished
v cutting the two metal bus bars at the center
as shcwn in Fig. 1. The center stator plate is
~emovec as shown. It is to be noted that hoth
na.ves are equal in capacity and permits tuning
of both sides ot the circuit simultaneously.

Note that the writer uses a special vernier
dial, built by the National Electric Supply Com-

Fig. 5. The eoil constructional details for the en-
-ire series of inductances required in the receiver
are given at the left
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Fig. 6. In the second r.f. stage of the
receiver, which is shown above, it is
important that the three r.f. chokes

be mounted as illustrated i

pany. This type of dial is especially
recommended; it is quite expensive
as it has a 100-to-1 ratio, no back
lash. and is easy to handle. How-
cver, very good results may be ob-
tained by employing XNational VV
dials.

In viewing the photographs, Figs.
6.9, 10 and 12, it will be secn that
the coil bases are mounted directly
on top of the condensers.

In the photographs is illustrated
the bakelite base for mounting the
detector and audio tubes. XNote that
L9 is secured to this base and is
mounted directly between the de-
tector tubes.

Below the sub-panel shielding sve
mounted the various lament rheo-
stats, the connector cables, and by-
pass condensers. Below the sub-
panel supporting the detector and audio tubes are the audio
transformer, output transformer, telephone jack and the re-
generation control resistor R9, which is an Electrad Super
Tonotrol, 200,000 ohms. Practically all the wiring is ac-
complished underneath the sub-panels. Solid bus-bar wire
covered with cambric sleeving is used so as to make all wiring
as rigid as possible. Note that all the wires extend up
through holes in the sub-panel shielding. In order to avoid
short-circuits due to rough edges of the holes in the panel, it
is well to use eyelets or use a reamer on each side of the panel,
thus avoiding cutting through the insulation of the wiring.
Holes for mounting the apparatus and for wiring are not shown
by diagram. To iden:iiy the various hcles study the photc-
graphs carefully,

Master Rheostat

It is to be noted that provision has been made for con-
trolling all the filament voltages by means of a master rheostat,
R, which is manually controlled from the front panel. This
rheostat is a 6-ohm, 2-ampere type. The voltmeter is con-
nected directly across the 5-volt filament side. Rheostats
R1 and R11 are mounted underneath the sub-panel shielding
and are adjusted so as to give 3.3 wolts on the detector and
audio tubes.

Mounting of the component parts in the second radio fre-

T E——

Tig. 7. An end view of the second r.f. stage

Rapio News ror OctomEr, 1930

quency amptifier stage is critical. To identify the location
of the various pieces of apparatus in this circuit, it will be
well to study the layout as shown in Figs. 6 and 8. The high
inductance, low capacity chokes L4, L5 and L6 are Sampson
No. 125 type, and must be mounted as shown. These chokes
are mounted near the tubes and permit a certain amount of
feed-back to take place within the circuit. The amount of
feed-back is not great enough to cause reaction on the de-
tector. In fact, the coils are so located as to give an increase
in amplification due to regeneration and to increase the se-
lectivity of the circuit. By carefully observing the arrange-
ments of the choke coils and mounting of the tubes and plug-
in coil system, the correct amount of feed-back will be made
possible. Note that the height of L5 and L6 corresponds to
about the same height as the caps on V2 and,V3. The
second radio-frequency amplifier is coupled to the detector
circuit through the two condensers C9 and C10. These con-
densers are mounted directly under the shelf supporting L3
and L6. About 50 micromicrofarads in each condenser is re-
quired to feed the detector circuit. The correct value of ca-
pacity may be determined by tuning in a given station around
15,000 kilocycles (20 meters) and adjust the capacity of each
(keep both condensers near the same value) until the desired
results are obtained with a minimum of reaction taking place
on the detector circuit. Do not change the capacity of these
condensers after the receiver has been calihrated.
Parts required for building the push-pull receiver as de-
scribed in this article:
3—type 169-E Cardwell variable con-
densers.
1—2 mid. by-pass condenser.
1—Y mfd. by-pass condenser.
1—1 mfd. condenser.
1—.01 by-pass condenser.
S5—Sampson No. 125 chokes.
4—1 megohm metallized grid leaks.
2—7: megohm metallized grid leaks.
2—13-ohm rheostats.
1—6-0hm, 2 ampere rheostat.
1—Electrad super tonatrol,
ohms.
1—Electrad potentiometer, 200 ohms.
8—tube sockets.
6—egrid leak holders.
1—voltmeter, 0-6 scale.
3—dials, V'V National type.
2—dials, small tvpe for regeneration
control and antenna coupling.
1—filament “‘ON-OFF” switch.

———

200,000

Fig. 8. Below, the top view of the

second r.f. stage further illustrates

the method employed in laying out
the parts
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Iig. 9.
including the first r.f. stage.
located helow the specially formed shield base

4—grip cap connectors for —22 tubes.

6—.0001 mid. Sangamo stopping condensers.
1—2-1 ratio audio transtormer.

1—3-1 ratio audio transformer.

1—telephone jack.

1—1-1 ratio output transformer—not essential.
2—variable Midget condensers, 0-100 micromicrofarads.
3—dozen General Radio jacks.

1—dozen General Radio plugs.

3—pieces g-inch bakelite, 35§ x 334,

t—piece '4-inch bakelite, 2 x 5.

1—piece 'g-inch bakelite, 3%4 x 6.

No attempt has been made to set down by meuns of
actual parts lavout drawings to indicate a definile proce-
dure of construction. It is felt that the individual experi-
menter will want to alter the lavout shown so that it will
fit in with his own particular ideas. In this conpection
cnough of an idex as to the mode of consiruction fallowed
by the author will be obtained from the numerous photo-
graphs which accompany this article. Various dodges of
assembly and construction have heen emploved, which, it
is well to point out, really muake for efficiency in operation.
For instance, note that the bakelite platiorms which sup-

Fig. 11. To the right, a photograph leoking at the
bottom of the audio section of the receiver

I'ig. 12, Below, a closc-up of the detector-audio chan-

nel compartment, showing how the coil base is mounted
directly on top of the tuning condenser

Ahove is shown the rear view of the complete receiver,
Note how the audio channel is

4

Fig. 10. A top view of the

lavout of the apparatus in

the detector-audio com-
partment

port the coil forms are
made an integral part of
the tuning condenser as-
sembly. Similarly the two
chokes in the detector unit
are mounted so that a
slight amount of regenera-
tion is maintained. Here
is an instance where if the
experimenter was to em-
plov a different layvout the
mounting of these chokes
in any other position than
that shown wounld tend to adversely afiect the final operation of the
receiver.

While appeasznce has, to a certain degree, governed the layout of
the apparatus, nevertheless the qualification of efficiency in operation
has been uppermost in mind and has been the dominating factor in the
construction of this receiver. Doubtless many other types of layout
will suggest themselves to the interested experimenter. but a study of
this text and a consideration of the mode of construction employed in
the receiver described here and as indicated in the accompanying
photographs sheould be kept in mind if real results are to be expected.

As far as possible the general trend of construction as exemplified
here should be followed. Substitution of other parts. providing elec-
trical characteristics are maintained. is quite permissible and to this
extent some slight variation in construction may be necessary. How-
ever, in the main, it is well it the general scheme of construction as
outlined is adnered to.
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ransmittrer

For Amateur Use

there has been a continuous controversy between “hams”

as to whether this or that is the better transmitting cir-

cuit. Some hold that one circuit is the “par excellence,”

while others swear by another. The question is much the same

as that which exists in the broadcast receiver circuit field. It is

no wonder then that a comparative newcomer in the transmit-

ting fraternity is somewhat confused and rather uncertain as

to which system of short-wave transmission to use in the sfa-
tion he intends building.

This is the problem which confronted me some weeks ago

when I had decided that it was high time that I stop talking

PROBABLY ever since the inception of amateur radig

about amateur radio and really get into the game. For many
vears I had thought about putting up a station but never really
got around to the actual work of constructing a transmitter for
myself, much less taking the trouble to bone up on the code so
that I could with a degree of certainty go before the Radio
Inspector for my amateur ticket.

Of course, I had built and helped build any number of trans-
mitters ranging from simple —99 transmitters to a pretentious
250-watt outfit. But my interest was purely a professional one.
Always there had been some definite type of circuit to employ
or some particular design to follow. Now. confronted with
the job of selecting a suitable circuit and design for my own

transmitter, the job became one fraught
with much solicitousness as to whether I

were taking the right step. Deciding to
be guided solely by my peers in the mat-

c3
r_‘__fnm' ter, I indulged in a rather serious reading
campaign of all the past issues of QST
which I could lay my hands on. I dusted
i off Handy’s Official Handbook and read
FEEDER up on that priceless dope. Then I talked

with Nat Pomeranz, W2WEK, of our Tech-
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| nical Information Department, and finally

went into a huddle with George Fleming,

r A our Technical Editor. Very patiently
George and I went over any number of
plans for suitable transmitter designs and
the result is that I selected the one which
is described here, while George, who in
the course of events was also smitten with
the urge, has worked out plans for his
own transmitter, one quite a bit different
than the one described here. In a forth-
coming issue George will describe the
constructional details of his job.
The circuit of the transmitter described
here is shown in Fig. 1. It will be seen

that it is the conventional series-fed,

- W A

) S

tuned-grid, tuned-plate circuit, plus a

LT

speech amplifier of three stages employ-
ing the usual Heising modulation system.
The ocscillator is a De Forest 30-watt

Fig. 1. The tube, V1, is a 50-watt oscil-

8+ MAX lator used in a tuned-grid tuned-plate

= = £oa circuit. V3 is another 50-watt tube func-

2 % tioning as a modulator in a three-stage

L cio . Ci Rgé - speech amplifier. "Three -27 tubes com-

prise the balance of the audio unit, two
of them being used in push-pull in the
second stage. The two tubes, V6, V7, are

4 mercury rectifiers converting the stepped-

up 110 volts a.c. into 1,000 volts d.c.
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Here's a completely a.c.-operated short.
wave transmitter which any amateur will
be proud to build. It employs a 50-watt
tube as an oscillator and a 50-watt tube as
a modulator in the last stage of a three-
stage speech amplifier. The transmitter
uses the tried and true tuned-grid tuned-
plate oscillator circuit with Heising modu-
lation. Two —66 wmercury tubes provide
full-wave rectification in the power supply
unit. A simple but efficient outfit

By John B. Brennan, Jr.

(503A) tube. while the speech amplifier employs a single -27
in the first stage of transformer-coupled audio amplification, a
pair of —27’s arranged in push-pull for the second stage and
the final stage consisting of a De Forest 50-watt (543) modu-
lator tube.

In the power supply circuit a pair of De Forest 566 mer-
cury rectifier tubes arranged for full-wave rectification are
supplied potential from a 1000-volt transformer secondary and
output te a brute-force filter system terminating in a voltage
divider so as to supply the maximum voltage to the two
50 watters and 135 volts plate supply for the tubes in the
speech amplitier. A brace of transformers supplies individual
filament voltage to each of the 50 watlers, the two rectifiers
and the tubes in the audio amplifier.

Beginning at the beginning, a double-button microphone,
encrgized by a local batiery, is connected to a microphone
transformer which in turn couples to the first audio stage. Con-
trol of modulation is obtained by means of a 3500,000-ohm
Electrad potentiometer shunted across the secondary of this
transformer, the center-arm being connected to the grid of
the first-stage tube. A push-pull input transiormer couples
the plate of this tube to the grid circuits of the next two tubes
which are arranged in push-pull. This slage, in turn, is coupled
to the grid circuit of the 50-volt modulator tube by means of an
interstage coupling transformer. All of these transformers are
Thordarsons. The modulation, or constant current choke, in
the plate circuit of the modulator tube is a 30-henry affair
capable of handling 300 mils plate current.

Designed for complete a.c. operation, with the exception of
the voltage supply to the microphone, the tubes in the amplifier

AC.
SWITCH

The power supply for this transmitter is mounted quite simply
on a sturdy drawing board, as shown above

Hey, vou amateurs, doesn't this look good® Here’s the front
view of the 50-watt 80-meter phone transmitter using the
Tuning controls are located on the upper panel,
while the audio control is below

t.p.t.g. circuit,

W MN: SWITCH %

‘
S g- T
! 50!&!\3."35‘

A-C.

This rear view of the transmitter gives a pretty clear idea of

how the various parts are mounted on their respective shelves.

Although they cannot be seen, the audio transformers for the

second and third stages are directly behind the terminal board
and constant currént choke, LS
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Fig. 2. The sketch to the left shows the
details of the frame construction panel,
drilling lavout and coil winding specifica-
tions. Two coils. as shown, should be pre-
pared. As for the panels, bakelite or for-
mica may be substituted for wood, if desired

Above, to the right is a
close-up of the oscillator
shelf, showing in detail the
location of the condensers
and tube sockets, etc. Be-
low is a close-up view of

T T
L g AERELY

= "i‘ _—_,j..,-.

T— ST o — —) §—

BOTTOM SanEL

are =27's and grid bias for these tubes is obtained
by means of grid biasing resistors connected between
the lower side of the transfiormer secondaries which
are grounded to “B” negative and the cathodes
of the tubes.

Through a plate meter and an r.f. choke, series feed of the
plate potential is provided for the oscillator tube, and for this
reason a husky condenser with double-spaced plates is em-
ploved in the tuned plate circuit. For reasons of symmetry
the same type of condenser is used in both the tuned grid and
antenna circuits. Keving is accomplished by breaking the
center leg of the filament supply to the oscillator tube.

Tuning Inductances

The only items in the construction of the transmitter which are
home-made are the coils em-
ploved in the oscillator part
of the circuit. For the grid
and plate circuits of the os-
cillator two coils of similar
design are used. These coils
are wound from $%-inch cop-
per tubing on a form so that
ultimately when the form is
removed the finished coil as-
sumes a diamecter of 3%
inches, inside diameter.
Enough turns can be wound
so that two coils each having
eleven turns can be cut from
the one prepared piece.

The antenna coil is wound
from about thirty-five turns
of No. 10 or 12 cotton-cov-
ered copper wire wound on a
form which can fit inside the
plate coil with ample clear-
ance. In some instances the
builder will want to conduc-
tively couple his Zepp an-
tenna to the plate coil and in
this case an antenna coil is
unnecessary, As a matter of
fact, the subject of antenna
coils is so tied up with the type of antenna used that it will
be up to the builder, more or less, to provide his own design
of antenna coil.

By means of a double-pole. double-throw knife switch con-
nected to a 15-volt a.c. voltmeter and to the two 50-watt fila-
ment windings it is possible to read the voltage applied to these
two tubes, Since they take 10 volts and the supply from their
transformer secondaries is 12 volts, a line clarostat is inserted
in each of the primary circuits of these two transformers.
Thus an accurate filament voltage adjustment is provided.

Three other rather necessarv meters are included in the cir-

P the rear of the speech am-
|

A top view of the power supply unit.
numbered in accordance with the symbols used in the circuit
diagram of Fig. 1

plifier shelf

cuit. One is a millilammeter
having a full-scale deflec-
tion of 200 mils. connected
in the plate circuit of the
modulator tube to denote
meodulation conditions; an-
other is a similar meter
connected between the mod-
ulation choke and the r.f.
choke which connects to
the plate circuit of the os-
cillator tube so as to indi-
cate oscillatory conditions.
while the third meter is a
radiation ammeter having a full-scale deflection of 2.5 am-
peres, connected in the Zepp antenna circuit.

In the power supply the 1000-volt taps from the Thordarson
transformer are employed and connect direct to the plates of
the two mercury rectifier tubes. These tubes have their fila-
ments supplied from a common transformer delivering 2.5
volts. In the filter circuit a 2 mid.. 2000-volt Flechtheim
condenser precedes the 30-henry, 300 mil choke and a 4-mid..
2000-velt condenser of similar make follows it. The voltage
divider consists of three 100-watt Electrad wire-wound re-
sistors, one of 675 ohms providing a tap for the 135 volts
required for the plates of the
audio amplifier tubes and two
1323-ohm resistors, connected
in series between the 675-
ohm resistor and the B-plus
maxinmum lead from the filter
section. A 2-mfd.. 1000-volt
filter condenser—Flechtheim
type H.S.—is shunted across
the B— and 135-volt output
posts to complete the filter-
ing.

A separate line toggle
switch in the parallel pri-
maries of all the filament
transformers and another in
the primary of the line power
transformer makes it possible
to turn on the a.c. to the fila-
ments of all the tubes before
the plate potential is applied.
For safety’s sake both sides
of the 110-volt supply are
fused.

As illustrated in the photo-
graphs which accompany, the
transmitter proper is built on
three decks. The top deck
. supports the tuning induc-
tances and the radiation ammeter, the second deck supports
the two 30-watt tubes and tuning condensers and the third or
base deck houses the complete audio channel. On the face of
the panel for the second deck is mounted the three tuning
controls and the two plate milliammeters, while on the panel
for the audio channel is mounted the filament voltmeter and
throw-over switch. microphone control and both line switches.
All connections to the transmitter. including microphone and
key leads. are made to binding po:t strips conveniently located
on the wooden frame of the transmitter.

As a guide for those who wish to (Coutinned on page 356)

The various parts are
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How to Join the

adio News Radio Association

This club has been organized to gather together in a working organization not
only amateurs, but the vast army of short-wave broadcast listeners. By
means of lectures and code classes, instruction, by way of short waves over

the club’s transmitter, will be brought to all members.

Become a member

and get into this thrilling game

an organization which will enroll the interest of

thousands of short-wave ians and be of direct benefit

to them. In forming the Radio News Radio Associa-
tion, with that purpose in view, we are attempting 10 provide
an informal ctub for the thousands of serious-minded yvoung
men who are experimenting with the receiving end of short-
wave radio, and. of course, for the transmitting amateurs as
well, so that they may get together, personally or on the air,
for the exchange of ideas. for a

RAI)IO NEWS magazine believes that there is need of

interested in short-wave radio. The only requirement which
vou must observe is to outline in vour application for mem-
bership just what wvou have done in short-wave radio. Tell
us il yvou are an amateur or if merely a s-w broadcast listener,
whether vou built vour set or bought jt. If you are neither,
but want to learn about this fascinating game then tell us
what you intend to do in the way of obtaining a short-wave

receiver.
\What we have done so far is to prepare the ground work
for the organization. Naturally the

source of technical information and
for an organization which will aid
in the safeguarding of their interests.

Amateur Activities

Amateur radio activities have been
on a steady upward climb ever since
this most fascinating work was
staried some wears ago. One or-
ganization in parlicular; the Ameri-
can Radio Relay League. has been in-
strumental in assisting the rapid de-
velopment of short-wave radio. It is
safe to sav that short-wave amateur
radio would not be where it is todav
if it had not been for the guidance
and zealous carc over short-wave
radio of the A. R, R. L. This asso-
ciation has a membership of more than 17,000, and includes
practically everv transmitting amateur in the country. This
number, however, does not begin (o include those other
thousands of amatcurs who arc not primarilv licensed short-
wave operiators but who are vitally interested in building bet-
ter short-wave sets and oblaining better reception over greater
distances.

It is for both the transmitting amatcurs and this latter group
of experimenters that Rapio NEws has formed the Radie
News Radio Association.

Membevship Free

Authorities and leaders in the short-wave

field will address gatherings and those

listening in on pertinent technical short-
wave subjects

whole thing can’t he completed over-
night and as the work of organiza-
tion goes along we will keep vou ad-
vised through the pages of the
magazine. Our immediate plans in-
clude the ecrection of a 250 watt
transmitter and suitable receiving
apparatus in our pent-house labora-
tory. At stated intervals. perhaps,
twice a month, a local meeting wil
be held in the club rooms. at
which time leaders in the amateur
radio field will give technical talks.
By means of the transmitter we hope
to bring these club activities 1o the
members whe because of residence
in places far removed from head-
quarters are unable to attend in
person.

TCltimately, of course, our aim is by means of a closely co-
operating organization to make further advances in the art of
short-wave radio, to assist members in becoming capable
operators or more experienced technicians and to build up a
possible source of trained radio men in the event of a natignal
emergency.

Anyone inierested in joining the club merely has to fill out
the small information slip printed at the bottom of this page
and mail it to the Rapro NEsws Radio Association at 381 Fourth
Avenue, New York City.

Membership in the R. N. R. Al
is frec and open Lo anyone who is ||

At present only a 50-watt outht,

W2RM is on the air. Later a
250-watt station is to be built

To join the Rapio News Radio As-
sociation fill out this information slip
and return it to the address indicated.
Print the information required in ink.

NS 56 e spoTEn a4 =i B @DSS Twilh 1

What's your call?.............. .
What kind of a transmitter is used?

wwWw americanradiohistorvy com

The station and club rooms are
Jocated in a four-room pent-house
apartment atop a 16-story building
in the heart of New York City
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Curve No. 1. Plate voltage and current
values of output tubes on present dry-
batterv receivers

FROM:
ENGINEERING DEPARTMENT

W.H. HOFFMAN
AND

DON H.MIX

BURGESS BATTERY COMPANY.

Curve No. 2. Receiver No. 18, the one
described in the text below, produced
these plate voltage and current values

Curve No. 3. Here is indicated the total
B voltages measured on the three com-
mercial receivers compared to No. 18

LABORATORY

A COMPREHENSIVE REPORT DEALING WITH THE
OPERATED RECEIVERS ,
RECEIVERS, ECONOMICAL LONG-LIFE BATTERY

CAUSES FOR POOR

DISTORTION AND TYPES OF DRY-CELL TUBES

operated radio receivers have been removed or improve-

ments made. This receiver will give satisfactory opera-

tion for a year on a single set of “B” batteries; will oper-
ate for one to t(wc¢ months on a single charge of the 100
ampere-hour storage “A’” battery; uses no “C” batteries, bias-
ing potentials being kept at correct values automatically during
the entire life of the “B” batteries; and only four battery
leads are necessary—a pair for the “A” battery and a pair for
the “B” battery. Although only a magnetic type loud speaker
is used, quality of reproduction is high during the entire life
of the “B” batteries. Due to the long battery service obtained,
the maintenance cost of this receiver is only one-third or less
than that of the average battery-operated receiver in present
use.

IN this receiver many of the common faults of battery-

Market for Battery Receivers

During recent yeirs most of the engineering attention has
been devoted to the design of radio receivers to be operated
from alternating house-lighting circuits while little attention
has been given to the problem of development of a receiver
for use where lighting circuits are not available. Statistics
show that there are 9,250,000 such homes—a surprisingly large
field for a properly designed battery-operated receiver.

Burgess Receiver No. 18 has been especially designed with
economy and convenience of maintenance and simplicity of
operation in mind. Probably the most outstanding detriment
to economical battery operation has been the fact that most
receiver circuits were so arranged that use of the “B” batteries
to an end voltage lower than 35 or 36 volts per 45-volt unit
was unsatisfactory. Investigation has shown that this is due
to two very apparent causes.

Causes of Poor Quality in Present Receivers

By far the most important of these causes is the manner in
which the biasing potentials for the grids of the various tubes
in the receiver are obtained. These potentials are universally
obtained by means of a separate dry battery generally desig-
nated as the “C” battery. It is well known that the correct
value of these poteatials is fairly critical if distortion is to be
avoided. With a given type of tube, this correct value of
biasing potential depends upon the value of plate potential
used. In a battery-operated receiver this plate voltage grad-
ually falls as the voltage of the “B” battery decreases with
use. However, since there is no drain upon the “C” battery, its
potential remains practically constant. As the “B” battery
voltage drops, the plate potential soon assumes a value to
which the unchanging grid potential is wholly unsuited, result-
ing in an abrupt drop in plate current and accompanying dis-

tortion and loss of sensitivity. This effect is shown graphically
in Curve I. The upper curve shows the values of plate current
corresponding to various values of plate voltage as recom-
mended by the manufacturers of the type —71A power output
tube. The other curves show the actual values measured
during the test of three leading makes of battery-operated
receivers. A comparison of these curves with the recom-
mended values makes it very apparent that the tubes cannot
operate properly.

Automatic “C” Bias—A Remedy

In designing the Burgess Receiver No. 18, this fault has heen
taken into consideration and a different method of securing
grid potentials has been used. This system. while not new in
the a.c. receiver field. is an innovation in the receivers of the
battery-operated class and in this class has a distinct advantage
not apparent when used in the a.c. type receiver. In this re-
ceiver, the grid potential for each type of tube is secured from
the voltage drop across a resistance of proper value placed in
the “B” battery lead. Since the grid potential now depends
upon the drop across the resistance which varies with the
value of plate current through the resistance which, in turn,
depends largely upon the value of plate voltage, it is clearly
seen that as the plate “B” battery voltage falls off with use, the
value of grid potential also falls off. How closely this may be
made to fall off according to the recommended values may be
seen from Curve II, which compares the rated values of plate
voltage and current of the type -20 power tube with the actual

A top view of the totally shielded battery-operated receiver No. -
18. Note that shielding is employed around the tubes, coils and
the tuning condensers
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Curve No. 4. This curve illustrates the Curve No. 5. The grid potentials on Curve No. @, showing the B-batterv and

receiver No.
the B-battery

manner in which the plate current was
maintained in receiver No 18

REPORT

POTENTIAL MARKET FOR BATTERY-
QUALITY IN PRESENT - DAY
OPERATION , REMEDIES FOR
WHICH CAN BE EMPLOYED.

values measured in Receiver No. 1S which uses this tube.
This method of biasing also has the advantage of eliminating
all necessity for “C™ batteries.

It may be noticed that since there is an appreciable drop in
voltage through the biasing resistances. the total voltage avail-
able for the plates of the tubes is reduced. To compensate for
this loss. an additional 43-volt block of “B™ hattery is used,
making a total of 130 volts for the 135-volt tubes. \While this
apparently adds to the battery cost, it will he remembered that
no “C” batteries are required. so that the initial battery cost
remains practically unchanged.

Lower “B” Bmlmy Cut- Off

The second cause of trouble in using the “B” batteries to a
low end voltage is much less scrious. This is the trouble
caused from oscillations in either audio or radio-irequency
ampliters due to coupling introduced between stages caused
sometimes by increased resistance of the “B” batteries as their
age increases. This cause, we belicve. is much less frequent
than is normally suspected. as it has been found that any well-
designed amplitier is free from troubles from this source.
Carefully designed filters will eliminate any possibility of
coupling through the batteries. and since such filters are pre-
requisites in modern amplitiers of high gain, no trouble from
this source should be experienced.

To determine the limit of “B” battery end voltage, a test

A bottom view of the recelver, Ioong at the under side of the

chassis.  llere is mounted the chokes, byvpass condensers and

bias resistors. Also. all the connecting leads from the units
mounted above the chassis are locaied below the chassis

i8 varied automatically as
voltage falls off

plate voltage at different periods during
the useful life of the battery

SUBJECT:

A BATTERY -OPERATED
RECEIVER SUITABLE

FOR RURAL USE

was made on Receiver No. 18 as well as on the three commer-
cial sets mentioned previouslv. These tests were run con-
tinuously 24 hours per day without interruption and readings
were made approximately every 24 hours. In each case a set
of 4 Burgess No. 21308 “Super” “B” batteries was used.
Curve III shows the total “B" voltages measured on the three
commercial sets, as well as on Receiver No. 18. It will be
noticed that only 300 to 550 hours of service was obtained on
the commercial sets without encountering serious loss of quality
or volume. The “B” battery end voltages averaged about 37
volts per 43-volt unit. On the other hand. it will be noticed
that Receiver No. 18 maintained its quality and a satisfactory
proportion of its original volume for a period of 950 hours of
continuous service, at which time the “B” battery end voltage
was 22 volts per 43-volt block. At 930 hours the maximum
volume had fallen to a point which might be considered too
low for satisfactory reception. To determine if the discharge
of the “B” batteries might be carried further without trouble.
two new 43-volt blocks were added in serics to those already
in use and the discharge continued for an additional 240 hours.
This gave a total of nearlv 1200 hours of continuous service.
At this point the batteries cach showed a closed-circuit voltage
of 10 volts per 45-volt unit. A total of 16,000 milliampere-
hours had been taken from the original set on continuous ser-
vice. An increase of at least 3075 in this service may be
expected with ordinary intermittent use. During the entire
test no trouble was experienced at any time from noises or in-
stability of amplitiers. At the conclusion of this test the B
batteries were broken apart. Inspection showed that while the
zinc cans were well perforated. no leakage had occurred be-
tween cells due to the excellent individual insulation bhetween
cells which accounted for the lack of open circuits or leakage
currents between cells.

Curve IV shows the manner in which the plate current was
maintained in Receiver No. 18 during the life of the “B” hat-
teries in contrast to the rapid drop experienced with other
receivers.

Curve V shows the manner in which the grid potentials on the
three tvpes of tubes used in Receiver No. 18 varied automat-
ically as the “B” Dbattery voltage gradually fell off.

Selection of Tubes

A second important item which should be considered from
the viewpoint of economy and convenience is the matter of
“A” battery drain. This is limited mainly to the selection of
available standard tubes. Until recently this has been quite
a problem to the engineer due to the lack of satisfactory tubes
of low filament current consumption. The general difficulties
encountercd with available low-current {ubes has been the lack
of amplification as compared to the heavier current tubcs,
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comparatively low value of undis-
torted output of tubes of the power
class, severe tube noises caused by
weakly supported elements and the
ease with which the tubes were
“paralyzed.” The lack of satis-
factory tubes has, no doubt,
been due largely to the focusing of
engineering attention on the a.c.
operated tubes.

New Dry-Battery Tubes

During the early part of this
vear, however, several manufac-
turers have once more turned to
the improvement of low-current
tubes for battery operation. The

Rapio NEws ror OctoBERr, 1930

its readers.

HE receiver which is described here is

only one of the many battery-operated re- |

ceivers employing the new two-volt tubes
which Rapi0 NEws contemplates presenting to
Obviously in the limited space
available it is not possible to give all of the
constructional details for these receivers.
should not hinder the custom set-builder in the
construction of the receiver described here, for
fortunately the Engineering Department of the
Burgess Battery Company, Madison, Wis., has
offered to place at the disposal of those at-
tempting the construction of receiver No. 18

This I

all of the information necessary for building

| this excellent receiver.

first important step was the development by De Forest of a
screen-grid radio-frequency amplifier of increased amplification
and a filament consumption of one-half that of the original

The No. 18 receiver all dressed up
in its console cabinet, presenting a
rather pleasing commercial-looking

appearance

-22 type. During the
first tests of Receiver
No. 18, two of these
tubes were used fol-
lowed by a standard —99
type tube in each of the
detector and first-stage
audio circuits and two
standard type -20
power output tubes
arranged in push-pull
fashion. This gave a
six-tube combination
which, operating at the
rated filament voltage
of 3.3, drew less than
one-half ampere. The
economy in filament
power can easily be ap-
preciated when it is
considered that each of
the three standard sets
drew a total of from
14 to 214 amperes
from the “A” battery.
On continuous test it
was found that while
other receivers ob-
tained 36 to 70 hours
service per charge

from a 100-ampere-hour storage
battery, it was possible to secure
150 hours of service from the same
“A’ battery with the Burgess re-
ceiver. This not only means an
appreciable economy over the other
sets, but much more important is
the fact that it reduces the neces-
sary but inconvenient recharging
of the storage batteries. This is
an important factor where the rural
user is to be considered.

Two-Volt Dry-Battery
Tubes

Still more recently has been the

development of a new line of battery tubes by the Cunning-

ham, De Forest and RCA organizations.

A complete new line

of the three important types—general purpose, screen-grid r.f.
amplifier, and power output—are being made available, all to
operate at 2 volts filament potential. Each type draws but 0.06
amperes except the power output tube, which draws 0.15 am-
peres. This makes possible a six-tube arrangement similar to that
previously described drawing a total “A” current of less than
14 ampere, with the added advantage of the necessity of only a
single 2-volt storage cell. reducing materially the size, weight,

and cost of the “A” battery itself.

ments incorporated in
this line of tubes are
an increase in the am-
plification factor of
the general purpcse
tube which puts it in
the —01A class; an in-
crease’ in the amplifica-
tion factor of the
screen-grid tube which
makes it practically the
equal of the present
a.c. tube of this type;
and an appreciable in-
crease in the undis-
torted output of the
power tube. Another
important improve-
ment is that all of the
tubes are rigidly made,
eliminating practically
(Cont’d on page 373)

Other marked improve-

In this rear view of the receiver cab-

inet the location of the receiver

chassis, the speaker and the batteries
required is clearly shown
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This is the circuit employed in receiver No. 18. It consists of two stages of tuned r.f. amp_liﬁcgtiOn, a non-regenerative
detector and two stages of transformer-coupled sudio amplification the last stage of which is arranged in push-pull

fashion.
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Riding the Roads

with JR ADIO

By Robert Hertzberg*

In the above picture, the receiver is mounted on the running board of

the car and is enclosed in a metal housing.

of the complete installation

RACTICALLY all of the automobile radio receivers that

have appeared so far are intended for concealment be-

hind the instrument board or under the engine covers.

A new set in kit form, recently placed on the market by
the Pilot Radio & Tube Corporation, is rather unusual in that
it is designed only for mounting on the running board, or pos-
sibly in the rumble seat of roadsters or coupés. The new out-
fit, bearing the name “Auto Pilot,” must be assembled, wired
and installed by the individual purchaser, who will find the
work easy, interesting and enjoyable.

The receiving unit itself is contained in a black japanned
steel case. This is 22 inches long, 8 inches wide and 67%
inches high, and is flat enough to Iet the floors of all makes of
cars clear it hy a comfortable margin. The set is controlled

*Pilot Radio & Tube Corp.

At the right is a diagram
indicating the connections which must be made between the various units

above 1s the small remote-control
unit for this auto installation

Shown

( REMOTE CONTROL 6 V. PILOT
TUNING UNIT L‘IGHT

LCuUD
SPEAKER
Sl e
EATIERY  BATTERiES | | “WHIZE LEADS

FLEXIBLE e ™ —
CHRBLE = a
corron | |
CovERro.

METAL~,
CABINET LS+

224 "¢ Le+[¢
BATTERY- |
G=t0

ANCHOR POST
B135V
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| AUDIO TRANS.
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from the insicde of the car by means of a flexible cable which
terminates at a neat little control box 5% inches square and 2
inches deecp. The cable is six feet long and is enclosed in a
protective sheath of waterproof fabric.

The movement of the dial on the control panel is trans-
mitted to the shait of the variable condenser by means of two
brass chains fastened to pulleys at hoth ends. These chains
slide in separate flexible tubes, and run quite smoothly in
spite of their length. The other devices on the control panel
are the usual pilot light, volume control and filament switch.
The volume control is a potentiometer that regulates the
voltages to screens of the r.f. wubes. (Continued on puge 366)

’,"FDUR- GANG CONOENSER

> GND.
1.5 V.
DRY CELL"
-
C— _
e e i VOL.CONTROL 0.6 1500
X = (WHITE) ,:‘(BLAC") —--1DB,B00 OHMS MFD OHMS
e —! - L}
' 0.2 MFD, EACH __L @ L as __EW
SECTioN | F /\ = - -~ (RED)
K <ol 6V 1" b
Bk L BB tar R B- B+67 70 B+135 c-224
LIGHT (YELLOW) SW.  C+ 50 VOLTS VOLTS VOLTS

Above is the complete wiring diagram for the six-tube auto-radio receiver
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<4 BROADCAST

uperheterodyne

Using a Loftin-WW hite Audio Channel

—Part 2—

Full constructional data is given this month on how to build the
broadcast superheterodyne, and how to adapt the Loftin-W hite
audio amplifier to the system

probably one of the easiest of receivers to build. provided

that moderate care is exercised in the work involved. This

is true for a number of reasons. To begin with, in a multi-
stage radio-frequency tuner one always has the problem of
making the various tuned stages keep in step with one another.
This of course means that all of the coils must be matched
with very narrow margins. and this applies as well to the con-
densers. Not only that, but the various components must be
so placed that the wiring in each stage is identical. for even an
inch or so difference in the length of a lead is enough to throw
that stage off. On the other hand. in a super all of the radio-
frequency amplification is accomplished in the intermediate
amplifier. where each stage may be individually tuned one time
to maximum, and then it remains so tuned unless the circuits
are in some manner disturbed. Since all the amplification is at
one frequency. and that is set, we have practically equal
efficiency over the entire spectrum of frequencies that we wish
to receive.

QOscillation in the radio-frequency amplifier presents much
less of a problem in a super than in the conventional tuner.
We have all of us experienced trouble at one time or another
with a broadcast receiver that was perfectly stable on the
higher wavelengths. but given to uncontrollable oscillation on
the lower wavelengtns. This is due to a number of factors,

IN spite of its apparent complexity. the superheterodyne is

among them being the fact that capacity coupling efiects be-
tween wires, etc.. is much more bothersome at the higher fre-
quencies. As the radio-frequency amplifier of a super operates
at a high wavelength, or low frequency, this cause of trouble
is eliminated.

The question of efficiency also arises. At broadcast fre-
quencies it is rare indeed to find a circuit that realizes a gain
of more than 20 per stage. In a super. however. working at
the low frequency that it does, it is comparatively easy to de-
sign circuits that realize 40 to 30 gain per stage. Hence the
overall gain of a good super will far exceed that of any other
type of receiver with a given number of tubes in the radio-
frequency channel.

Now that the sales talk is over and done with, let's get along
with our knitting. Last month we gave a general description

of the various units that comprise our entire assembly. This
month we will go into each unit individually and explicitly.
The coils required in the detector-oscillator are two:

the antenna coil and the oscillator coil. Both are of simple
construction. being wound on 1l3-inch bakelite tubing with
No. 28 double silk-ccvered wire. For the antenna coil. start at
one end. allowing '4-inch space from the edge of the tube.
and wind on 103 turns of wire. The ends of the wire should be
brought through sma’l holes drilled for the purpose at each end
of the winding. The primary is wound on the same tube. a

same size wire. the ends of the
wire being brought out as in the
secondary winding. For electrical
|| connections to this coil. the ends
cas of the wire may be brought to the
primary end and fastened to solder

L4-inch separation being allowed.
and consists of 13 turns of the
LOUD
,,spr:m:qw
L2 |

lugs bolted to the tube. or theyv
oz may be left long so that in as-

sembly spaghetti may be slipped

over them. and used as leads to

H
r

s the points to which they will be
connected. Either method is sat-
isfactory.

The oscillator coil is similar in

=\

every respect to the antenna coil.
with the exception of the number
of turns on each coil. Allowing

14 inch from the end, the grid coil

"; A

o

is wound with 33 turns. and the
4 plate coil with 40 turns, with a

Schematic diagram of the Broadeast Super.

The builder should wire from this diagram
in preference to the one printed last month, as one error occurred in the previous diagram

14-inch separation. It is impor-
tant that all of the windings be
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HE superheterodyne undoubtedly is one

of the most sensitive and selective re-

ceivers that can be built. This accounts
for the popularity it has enjoyed in the past.
With the advent of screcn-grid tubes, far
more gain ¢an be used now than ever before,
with perfect stability. This results in an
more sensitive system than former
supers. Combining these advantages with
the Loftin-White audio system results in a
receiver of amazing sensitivity and perfect
fidelity of tone. In cvery sense this is a
1931 receiver.

cven

By George E. Fleming

in the same direction. The leads may be disposed of in the
same manner as those of the antenna coil.

The mountings for the coils may be made in any manner
that is convenient (or the builder. On the model receiver,
the antenna coil is mounted on the base with a brass angle of
sufficient height to permit the solder lugs on the bottom of the
coil ‘to clear. The oscillator coil is mounted on twe round
brass pillars 2% inches high. 1t is necessary, however, to
hount the coils at right angles to one another in respect to their
planes, so that incidental coup-
ling between them will be as

The completed receiver in the author’s home. This receiver
in New York City cuts through the locals to get distant
stations at will

diameter, as loeng as they allow
at least Y43 inch of depth in

little as possible.

The disposition of the douhle
drum dial, condensers. volume |
control, and sockets will be left
to the bhuilder, as they are rela- |
tively easy to dispose of. One
should bear in mind, however,
that short direct leads in the .
wiring are always desirable. ; -A-

In the most fundamental sense g
this unit consists of a onc-tube

~coiL

which to wind the coil. The
three discs should then he as-
sembled by passinga 2-inch No. 8
machine screw through holes in
their centres and clamping them
with a machine nut. With a
hacksaw cut three slots equi-
spaced around the circumf{erence
so that the slot extends a bit
into the centre disc. Chuck the
machine screw inte a lathe or

BINDING
CORD

~FINISHED
coiL ~

recciver coupled to an oscillator. o
Its function is to select the de- :

into a breast drill held in a vise,

— and we are ready to wind the

sired signal and mingle the wave
generated by the oscillator with
the original wave, to establish
the intermediate {requency.

b

coils. Wind 200 turns of No.
| 32 d.s.c. wire into the winding

space and secure the end of the
wire by bending it back through

A

Only one lead from the first unit
to the sccond unit is required,
as the B— is common to the
ground throughout the entire as-
sembly.

The intermediate-irequency amplifier is perhaps the most
difficult part of the entirc assembly to build, but it is simple
enourh if we realize that it is only a two-stage radio-frequency
amplitier and detector circuit, whose {uning s fixed at one
frequeney.  As hefore mentioned, a tuner working at this low
frequency is inherently stable, so no especial precautions need
be observed. A study of the diagram will show just what
components go into each section of the can. In each instance,
the radio-frequency choke in the plate circuits of the tubes
belongs electrically to the tube in the preceding can, hut
placing them in the succeeding can prevents any possibility of
feed-back from that source.

The coils are not difficult to make.
up the winding form for them. Cut three circles from a i%-inch
piece of Dbakelite. One of these circles should measure exactly
one inch in diameter. The other two circles may be of any

transformers.
coil.

First one should make

BPetails of the winding of the intermediate amplifier
A—The winding form.
C—The coil mounting

one of the slots. There should
be no attempt to wind smoothly,
but scramble wind as much as
possible.

\ binding thread should then
he passed under and over the coil in each of the slots, and tied
securely. The form may then be disassembled, and the coil
clipped off of the centre disc. 1t would perhaps have been a
good ideca to slightly taper the centre disc by sandpapering one
edge of it, but no ditficulty was experienced by the wiiter in
removing the coils. When removed, the coils should be coated
with collodion and allowed to dry. Six coils in all are needed,
the primaries and secondaries heing alike,

The mountings for these coils are made by removing o
Yé-inch section of a l-inch bakelite tube 3 inches long, by
cutting lengthwise with a hack saw. The form mayv be squeezed
together and the coils slipped on. Three such mounts are
needed, and two coils niaced on each mount. The coils should
be so placed that their windings run in the same direction and
if this is done the inside of the primary should go to the plate
of the preceding tube, and the (Continued won page 383)

B—The finished
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Constructional
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This photograph shows the lavout of the panel apparatus

and gives the

dimensions and other drilling details for the positions of the mounting holes

|

N the process of design and construction of a radio receiver
one should keep well abreast of what is taking place in the
experimental and developmental laboratories, it advantage
is to be taken of the new developments.

will be the so-called “secret developments” that will astound

the world, according to the informer, when as a matter of fact
it usually turns out that the “secret developmen:” is closed to
the eyes of the world just long enough for the “inventor” to
find a way to seal a condenser and resistor or inductance into

lished, and

importance
to mention

To be sure, there

peres at 2.0

some kind of box and then stuff it out to the gullible radio  grid bias.
public as a “marvelous new invention” that will eliminate fier, has an
static, increase signal strength, cut out the fading, increass  rent is 130
selectivity and do almost everything else but replace a burned- and 22.5 v
The old-fashioned fish storv is not to be  screen-grid

out tube filament.

compared with some of the radio rumors—there probably was

very shortly.
, especially in the portable and farm receiver, not

For the amateur and short-wave
vides one of the most satisfactory
signals. This final installment
coil winding, calibration of tuned
control systems, also assembly

mote truth in the fish story than in the mildest
radio rumor which usually runs into the wildest
form of amplification and weirdest sort of dis-
tortion.

Several months ago, of a dozen or more such
rumors, was one which had to do with some new
dry battery tubes. With the recommmended pa-
tience and waiting for the authentic announcement

by the manufacturers, the tube characteristics have been pub-

no doubt the tubes will be available to the public
These new tubes really mean something of

the automobile receiver. Of course, filament life is

something that must undergo the life test—the filament is very
fine in all of these new tubes. In the general purpose (detector
or amplifier) tube, the filament takes a current of 60 milliam-

volts; plate current, 2.0 ma. at 90 volts and +.5 volts
This is the type =30. . Type -31 is a power ampli-
undistorted output of 170 milliwatts; filament cur-
ma. at 2.0 volts; plate current $.0 ma. at 1335 volts
olts grid bias. Of greater interest is the tvpe -32
tube with a plate resistance of 800,000 ohms and

an amplification of 440; filament current 60 ma. at 2.0 volts.
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T2 1 T4 5 -,6 TS ATI T8 AT2 T7 or
\ ™
e |, \ P
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@
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. IE
> é d E [ [ € 4 i N __ L
4 [ 4 4 ar
4 4 r v P
"4 ’ &
L 3
" \;:,—sw. £
i >
$<
= é
&5 (e} o
28 C— 445V +45Vv C—  +35V. C—  A&B-  +180V  A-
“ 56 S.4. DET {5TA. 2n0a C+GND.
wg Here is reprinted the complete i | s-w osciLLATOR
>0 = ! p 23 | wavE-LENGTH | DET
5 cireuit diagram of the Rapio g RANGE Lot (e P55 s
53 NEws Short-Wave Superhetero- {1 ! { ?
gg dvne receiver. while to the A 1146 TO 191 MﬁETER%] 4 TURNS 3! TURNS| 3 TURNS
G right is the table of coil wind- 8 [184 =215 * [g -» 4l a4 s
ing data for the winding of the ¢ 1252 s312 |1+ e |a =+ |
first detector inductance and 5. 1558 5is 2 [0+ Taoh
h . ! .
- the oscillator inductance. Four L P _"z—rS___
coils provide a range of from € [727 974 e - 1'% 2 -

146 meters to 97.4 meters

TABLE 1
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Details on the

S uperhetero

broadcast fan, this receiver pro-
ineans for listeninginonreal DX
sives complete details for tuner
circuits, and suitable volume-
and construction hints

These new battery tubes are to be used in this receiver as soon as the tubes
are available. They are to be recommended for consideration in place of the
5.0-volt tubes. To find out how well they operate is to test them under actual
operating conditions. Such information will be valuable to the tube manufac-
turers as well as to the radio experimenter.

No radical changes will be necessary in construction. The filament resistors
in the screen-grid tubes. T1. T3 and T4, would be omitted. The circuit remains
the same otherwise. Buattery voltages would be different.  The filament would
be 2.0 volts throughout and the total current would be slightly more than
0.6 of an ampere. Think of that! The total plate current would be less than
20 milliamperes under normal operating conditions (the plate current of a type
~71A tube alone) and with possibiy equal or better output for normal rooem
volume. Things well worth consideration.

Since no 1wo experimenters use the same construction methods, it would be a
waste of space to atlempt to set down the hard rast rules of assembly.
Evervbody likes (o incorporate ideas of originality to meet some particular
need. This receiver is built for operating convenience and ease of control.
more particularly from the angle of the radio amateur. The two control dials
are mounted on the right side of the cabinet and the audio amplitiers are
mounted on the left. This makes for ease in operating an amateur station
where the kev is placed for greatest convenience at the right of the cabinet.
When copving an amateur signal, the leit hand operates the oscillator dial (the
one to the left) when the rransmitiing station frequency has a téndency to creep

By Fred H.
Schnell*
WouUZ

§LL Receiver

Lieut. Comm. Fred H. Schnell, designer of
the Rapio News S-W Superheterodyne re-

ceiver

—most generally noticed in amateur transmitters.
inherently i1s broad. no control is necessary except when tuning
ior stations, in which casc the right hand is free. Ii the dials are
mounted on the left side of the cabinet. it makes it rather awkward
to shift the position of the body from one side to the other.

Fig. 1 gives an idea of the front panel layout with dimensions for
spacing the components on the 77 x 22”7 x 1/16” aluminum panel,
The control just below the voltmeter and to the left is the filament
rheostat. The control (same tvpe knob) to the right is the volume

*Chief of Staff. Radio and Televizion Institute. Chicage. 111
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FREQUENCY CALIBRATION CURVE
FOR "B" COILS
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CONDENSER DIAL IN DEGREES
FIG.5

Fig. 5. A frequency curve plotted from the fgures given
in Table Two for the B coils. Such a curve is helpful
in locating the dial position of stations whose frequency is

known
=
T2 SECONDARY RS
: - T8
- 3 : FIG.3
i ce
——} TICKLER
(L2) LI ﬂ"‘_
= c2
TI-TTE 8
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I (L)
8|
=t L2 ¢
| ! R
p 1 Y
B+-] ] D*'GR’D TICKLER 1 1 j
PLATE ---". FILAMENT v
- RETURN Fig.2 e+ .

Fig. 2. above. The first detector and oscillator coils are
wound on S-M No. 131 coil forms in the manner shown
above. The terminal leads of the coils are connected te
the tube circuit in accordance with the diagram also shown.
Fig. 4. to the left, shows how an additional coil, LR, may
be wound to provide regeneration in the first detector circuit
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control. Directly under the filament B8 COILS form, but since there i§ ox}ly one wind-
rheostat control are the two terminals T T ing, direction of the winding makes no
for the speaker, both insulated from the CALL DIAL N LENGTH difference. This is the inductance L
panel. The switch to the right of the DEGREES | KILOCYCLES|IN METERS shown in the circuit diagram. Both of
speaker terminals is for the filament was 45-16'% | 13.915 2.559 |  these coil forms plug into tube sockets,
“on-off’” and the switch to the right of [ wat | a47-20 DTBE 1 21608 since more than one set of coils is neces-
the filament switch is for cw. or icw. [T 5526 13.480 21.67 sary to cover a wide range of frequency
rosgions Ty ok Grotn e B8 | s pem ool | i Buclepel lndp Colryluths o
TJ%[::L in”o:“om as ‘calesiregd. ‘\For c.w.are- [ «ke [ 33 | 705 | 20890 | Gie Silver-Marshall No. 130 coil
ception, the switch is thrown to the “on” KKZ | 66%-31 | 13680 | 2. %4 | forms). That additional % turn may
position, the long-wave oscillator beat- WKD 83‘/2-& 13.435 22330 il sound fussy, but it just happens that
ing on the frequency of the intermediate KGO | 31 36'/2 12.850 23 35 B the coil terminals hapen to come out
amplifiers. o ) ' oo s - 106, 12550 | 23.90 that way on the coil form. Additional
By careful .examm'auon of the com- 0 Rs- 22 | 1950 | 2505 | coils can casily be made for other fre-
pete circuit igram, it can b seen that (e || ey or wanelenglh bands, L i
dads” concealed benealh the funda- weN .L”"’Z"“’T 135 | 2643 | are wound on the same form.
mental circuit. If there were things of KTK 148-141 | 11.050 2145 | To add regeneration to the first de-
this sort, then one might expect ditficul- KGQ 1—148‘/2-1411’2T—IO.930 27.45 | tector, an additional tickler winding will

ties. The most impertant things to bear
in mind are those which go toward
making any receiver if the greatest returns are 1o be expected.
The wiring should, in all cases, be uniform, keeping all leads
as short as possible. All connections should be soldered care-
fully, using a non-corrosive flux and a hot soldering iron. This
has been gone into by Rapio NEws and anvbody who doesn’t
know how to solder connections in a radio receiver had better
look through the past issues. Flexible wire of the stranded
tvpe is suggested; preferably the insulation should be rubber
and cotton covered—the tlexihle lamp-cord type.

The first detector coil and the short-wave oscillator coil
inductances are wound on Silver-Marshall forms, No, 130.
No. 26 d.s.c. wire is used for each inductance. The circuit ar-
rangement of the short-wave oscillator is shown diagrammat-
ically in Fig. 2, the purpose being to keep the high-potential
terminals away from each other and the ground or low-potential
terminals. C+4 is a grid condenser of 0.00025 mfd. capacity;
C2, National equicycle, 30 mmfd.; C, .025 mfd. by-pass con-
denser (Sprague); R3, Lynch 0.03 megohm grid leak.

L1 is the secondary tuning inductance and L2 is the tickler
inductance. The number of turns varies with the frequency
or wavelength band to be covered. Construction or assembly
of these inductances is shown in Fig. 3. The inductances are
wound in the same direction. The secondary inside terminal,

TABLE 2

have to be made on the same form with
the secondary inductance, L. Regenera-
tion is not included in the circuit diagram, but it is shown in Fig.
4. LR is the detector tickler winding; RR regeneration control,
10,000 ohms and CR is a 0.0005 mfd. condenser. L and LR
are wound the same as L1 and L2, with about the same num-
ber of turns.

In calibrating the receiver it is necessary only to calibrate
the oscillator condenser dial, since the detector tuning is rather
broad. Most accurate calibration can be made from the regular
commercial stations which have stabilized frequency control.
While it takes longer to do it this way, the calibration is very
accurate, since the commercial stations usually stay on fre-
quency. The complete list of U. S. stations appears in the
“Commercial and Government Radio Stations of the United
States,” published by the Department of Commerce, price 13
cents, from the Superintendent of Documents, \Washington,
D. C. From the frequency or wavelength calibrations, a curve
can be plotted, a mighty handy thing to have, especially when
tuning for a station. Three examples of calibration charts are
given in Tables 2, 3 and 4.

*WQU in Table 2 doesn’t check exactly—the above dial
reading is exactly as logged. On this set of coils, HJO is
received at 73 degrees; G2IV, 119; XDA, 131; CJRX, 137;
PPW, 144; GBU, 121, and G35W, 136 degrees. DBoth points

S1, connects to the filament return; 52, the secondary outside on the oscillator dial are given, high and low sides. The ire-
terminal, connects to the grid quency or wavelength curve
through the grid condenser and which was plotted from these
the grid leak. The tickler inside | 100.000 OHMS - calibrations is shown in Fig. 3.
terminal, T1, connects to the 10,000 A The C coils calibrate as in
plus of the “B” battery; the OHMS f Table 3. On this set of coils,
tickler outside terminal, T2, con- —tit - - VK2ME dial reading is 85 de-
nects to the plate of the oscil- i loneetirt) & grees; WSBN, 13§; PPW, 45;
lator tube. The spacing between E g XDA 123%; CRA, 3914, PCJ,
the windings L1 and L2 is | & o p 114, and VMZAB, the Southern
about one-quarter of an inch. ) @ Cross, was cople(l during the
The first detector coil induc- o - flight from Ireland to New York
tance is wound on the same style FIG.6 on (Continued on page 368)
C COILS D COILS
T
OSCILLATOR | FREQUENCY WAVE- N 7 . . o ILLATOR FREQUENCY WAVE -
CALL DIAL TN LENGTH Figs. 6 and 7. Above are shown two cALL | . N LENGTH
DEGREES |KILOCYCLES |IN METERS Lnethod; of tone cont?l wl:’lch may | DEGREES | KILOCYCLES |IN METERS
t e used in the superheterodyne re- i
ol S T Mol B b g ceiver described here. That shown in B AWES poai2 LA15 40,459
WEA NYa-41% | 10610 28.275 | Fig. 6 is recommended because it has WEM 66-24 7.400 40.451
KEZ 86Y2 - 65 10,400 28.846 the property of suppressing either the wiz 95'/2 24 Y% 6,965 43.073
wMI | 108%-87'2 | 9.870 30.40 high or low notes, as desired. The WEC | 104-83 | 69575 | 43.419
e ———— T — circuit shown in Fig. 7, while useahle, —_— b 5306
WG WeXAGRiTeRiito) Iy 98530 ik suppresses only the high frequencies | WEZ loakp-83vz) 6.927. S
WET 12 - 12 9.470 31.679 wno | 13-38 | 6755 - a4.44
wky "2"/4"’2?:*i 8.460 3.7z | To the left, the Tahle indicating dial wey | H3la- 9Y% | 6.140 44.51
WML 26-117% | 9270 32.28 settings, wavelqu:h settings aqd sta- wQo | 115 - 99V, 6.125 44.61
wND | 129%-121 | 8.470 32 tions tuned in on the C coils WER | USK-100 | 6710 44.708
KEJ 134-t25 %> 9.010 33.30 ; ; ;  kDKA | 137%-126 6.140 48.86
WEC 135-127 8.930 33.594 To the right, a dial-setting table for W3XAL | 130 - {28 6.100 43.18
- —1+ I the D coils., Ahove, at the top of the f—— —
woo 143-135 8.630 3536 page. is listed the coil tahle for the WEXAL-WLW| 141 -129 | 6060 - :
WAR - 140 8.510 3575 B coils WENR 142-130% 6.020 49.83
WHD - 145 8.250 36.36 | wkoa | 146-134 5,885 50.975
TABLE 3 TABLE 4
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7 he
All-Purpose

Short Wave

ecelver

A front view of the National batterv-operated Thrill Box,
with metal cabinet removed to display the internal asscmbly and
layout details

The nationally Enown receiver described here is suitable for code,

radiophone or short-wave broadcast use.

While intended prima-

rily as a short-wave receiver, its range extends from 9 to 350 me-
ters with the aid of plug-in coils. It has single-dial tuning and can

be built for either a.c. or battery operation.

The use of the new

two-volt battery tubes in this receiver makes it one of extremely
economical operation

By Robert S. Kruse*

wave broadcast “fan” needed one sort of receiver,

the radio-telegraphing “c.w.” amateur wanted an-
other and still a third kind seemed necessary to the radiophone
amateur. Furthermore, all three kinds ol sets scemed to share
between them some outsianding shortcomings, which may be
listed as follows:

I—Lack of a continuous tuning range, or else very cramped
tuning at some wavelengths.

2—Inabitity to work with difterent sorts of antennas with-
out readjustments or even recalibration (“logging ).

3—Lack of true single control.

4—DPoor selectivity.

5—Complexity. cither by reason of many scrts of coils or
clse by reason of switch-gear or range-shifiing condenscrs.

6—Inflexibility as to " A7 and “B” supply.

7—Mechanical instability.

A vear ago measurements and tests were made with the
purpese ol arrivinz at a receiver design which should alse be
suited to all three sorts of short-wave reception—international
broadcasting, amateur phone
and amateur radio-telegraphy.
The design went through the
well-known  pretiminaries and
emerged as a model which. in
the hands of the XNational
Company. hecame a commer-
cial chassis known as the
SW-3.  In addition to meet-
ing the requirements pre-
viously mentioned this chassis
can readily be constructed for
either a.c. or d.c. operation.
likewise it provides a degrec of
sensitivity not usual in short-
wave receivers.  Other inci-
dental advantages appear in
the present form. as manufac-
tured.

It is practically seli-evident
that good sensitivity and good

OST short-wave receivers have been altogether too
limited in their possibilities. The international short-

“Consulting Engincer.

Practically all of the wiring of the receiver is accomplished
underneat_h the chassis of the receiver.
such items as sockets, by-pass condeasers, chokes, etc.

selectiv.ty cannot be combined unless one uses tuning ahead
of the arst tube in the set—that is to sav, “selectivity before
gain.” Should anyone be in doubt it is only necessary o recall
that a ‘ew vears since we had broadcast receivers with such
“untuncd inputs,” “coupler tubes” and the like. but that now
we have gone to the opposite extreme and invariably put one.
two, and even three tuned circuits ahead of the first tube.
The only reason broadcast receivers ever tolerated the coupling
tube wes that it was considered “impossible to produce align-
ment of the first circuit with the rest because of the associa-
tion of the first circuit with the antenna.” As soon as this
was dis;overed to be a mere superstition all manufacturers
dropped the coupling tube in a mement. Why not> Has it
any advantages whatever?

Similcrly the short-wave receiver has stuck to the “coupling
tube” icea because it is “impossible (0—" and so on. Some
consideration of this belief suggested that it was not altogether
sound; indeed. the suspicion arose that it was probably not
more than 2 or 2% times as difficult as in the usual broadcast
receiver. The ganging problem was accordingly attacked as
Experiments soon confirmed the sus-
picion that satisfactorv gang-
ing could not be cxpected
from cut-down broadcast con-
densers. A smaller. more rigid
tuning condenser was devised,
with due attention 10 avoid-
ance of all wiping contacts.
Some details of the construc-
tion were discussed in the June
paper referred to above.

Having found the new tuning
gang Lo maintain alignment it
was necessary next to assure
the permanence of the coils.
This is a thing not quite as
simiple as it sounds. From the
standpoint of mechanical solid-
ity it was desirable to wind the
wire in threads, cut in a molded
bakelite form. A very few
tests confirmed the previous
experience that such a coil is
very bad at short waves.

the heart of the matter.

Also here are located
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There remaincd the choice of using
some sort of a skeletonized or ribbed
coil-spool or else going to a better
high-frequency material for a threaded
spool. It was known from previous
work that a good low-loss ribbed spool
can be made of black bakelite, but in
the present set such a spool would not
answer because the wire is supported
at the ribs only and can therefore shift
slightly during the handling of the
coils. This shifting produces altera-
tions of inductance and “raises hoh”
in a single-control set—though quite
harmless in a multi-control one. The
coils were therefore wound in cut (not
moulded) threads in spools made of

OBERT S. KRUSE, although a com.
paratively young man, is well known
as a consulting radio engineer and writer.
He has been actively engaged in ama-
teur radio since 1907, almost wholly for
the purpose of inquiring into transmis-
sion effects. Mr. Kruse organized the
first series of “fading tests” for the Bu-
reau of Standards and A. R. R. L., and
also co-operated in other tests of the
General Electric Company, Scientific
Americar and for Dr. G. W. Pickard.
Mr. Kruse will be remembered as co-
‘author with James Millen of an article
on “An Analysis of AC.Operated Short-
Wave Receiver Design” which appeared

Rapio NeEws ror Ocroser, 1930

the plate-circuit capacity is—for one
particular tube—a fixed capacity, and
if this capacity is “transformed over”
into the secondary one has the efiect
of a small fixed condenser shunted
across the tuning condenser. This is
bad, because one must then increase
the size of the tuning condenser quite
considerably to preserve the same
tuning range. Incidentally, also, the
power factor and selectivity of the
tuned circuit suffer if the primary has
more turns than the 2-to-3 proportion
just mentioned.

The third winding on the form is

in a narrow groove at the lower end of

a special bakelite called “R-29.” This
is a product of Radio Frequency Lab- |

in the June issue of Rapio NEws.

’ close-wound of small silk-covered wire

the spool. It is normally used as the
|| detector tickler. Because of the high

oratories and has in several instances
been found to hold the solution to a
knotty problem. .

The use of a 4-preng coil form to fit the standard UX socket,
or a 5-prong socket like the UY standard, was very attractive
but was abandoned in favor of a special 6-prong socket which
permitted complete independence of the three windings which
appear on each coil form. This independence permits two
major advantages. One is avoidance of detector grid-blocking
and the other is the ganging trick first described in detail in
an earlier part of this article.

The mecthod of ganging with these coils depends on their
winding arrangement. The heavy-wire winding is spaced to
occupy a length about equal to its diameter. This is not quite
the best theoretical form but is one which is conveniently
maintained for all the coils of the series, while at the same
time it is not far from the ideal. This heavy-wire winding is
used as the secondary, regardless of the positon in which the
coil is used. Putting it differently, the heavy-wire winding is
always the tuned winding which feeds the next grid—whether
that be the r.f. tube or the detector. “Infer-wound” with
heavy-wire winding is a primary winding of fine wire. This
winding has 66% as many turns as the secondary. This ratio
gives almost all of the r.f. gain which would be obtained with
a primary having 2s many turns as the secondary. At the
same time it does not transier as much capacity from the plate
circuit into the next tuned circuit (grid circuit), where it is not
wanted. There are several reasons why it is desirable to keep
this capacity-transferring action down. One is that the capacity
is not exactly the same for all tubes and will therefore chznge
slightly when the tubes are changed, thus tending to disturb
the calibration or “logging™ of the set. Another reason is that

gain of the type of detector employed
this tickler has fewer turns than is
usually specified for short-wave circuits.

Circuit Alignment

It has heen customary in short-wave receivers to use two
tvpes of coils, the antenna-coupler or r.f. input coils being
without ticklers and having provision for coupling in the an-
tenna through an antenna winding or a small condenser. It
was decided in this case to avoid the condenser-coupling
method for the double reason that it tends to cause severe mis-
tuning and that noises, especialy power-line noises, appear tc
be somewhat more severe with such an input than with an
antenna coil. A variable condenser in series with the antenna
does not provide proper compensation when the antenna 1is
inductively coupled, the series condenser having to be re-
set with almost every change in tuning. It therefore amounts
to another tuning ccntrol and spoils the single control feature
entirelv. A “vernier” condenser connected across tuning con-
denser will give fairly good compensation but will not quite
maintain alignment across the tuning scale. The reason for
this may be stated as follows: At one particular dial setting it
is possible to producz exactly the same efiect with a secondary-
shunt capacity as with a primary-shunt capacity, but this state-
ment does not held exactly if the tuning is changed, unless the
coupling i1s made exceedingly tight. Since it was stated above
that the primary-sccondary coupling was intentionally not
made too tight, one may see that complete compensation must
be done in the same circuit of the r.f. and detector coils.

This leads to the arrangement shown in the finally accepted
circuit, Tig. 1. Coil L2 is the one which we will regard as

I

50,000,
GND S
.‘ ‘/’
- 20.000 DOUBLE-"
e OHMS SWITCH

| A+ A= -3 c-p2i B +
B- C+ VvOLTS Vo782 67v 135V

Fig. 1, the complete circuit.
shunted bv variable condensers.

In the antenna circuit we have the r.f. transformar with both primary and secondary
That across the secondary S1 may be termed CI.

In the detector circuit the

variable ccndenser termed C2 is shunting the secondary, which we will term $2. Explanation of these two cir-
cuits and how they are ganged is contained in the text
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correct, and the problem is to make LI “run with” or align
with it. Now L2 has across its secondary the capacity of the
tuning condenser C2, also the input capacity of the detector
tube. In addition to this there is coupled o the secondary a
portion of the plate-circuit capacity of the detector itsell (via
the tickler T2) and in addition to this there is coupled in some
of the plate-circuit capacity of the preceding r.f. tube via the
primary P2, Since these capacities differ somewhat with
tubes it is important to start by making them as small as pos-
sible, as well as attempting to keep them from shifting as a
resuit of any ordinary tuning operation. We have already seen
that the 2-to-3 primary winding tends to keep the preceding
r.f. plate out of the picture to some degree. It is now evi-
dent, also, that the detector’s own plate circuit must be back-
coupled as loosely as possible. This in itself would be ample
reason for choosing the grid-leak screen-grid tvpe of detector.
The screen-grid construction, as 1s well
known, lowers the plate-grid capacity
through the tube and thus tends to mini-
mize the unavoidable “tuning effect” of
the regeneration control. In addition to
this the very high gain of such a tube
gives us a high output as compared to
the input. Thus only a very littie of
the energy necd be coupled back, and we
are able to use a small tickler winding,
not too close to the secondary. Both
matters tend to minimize the objeclion-
able back-coupling of capacity into the
tuned circuit L2C2. It only remains to
explain why any regeneration control has
heen retained, which will be done some-
what later.

A front view of the very ship-
shape looking National Thrill
Jox short-wave receiver

tennas, or tubes, and to make up
for the efiect by a twist of the
makeup condenser. The adjust-
ment is found easily in the usual
manner—hy the rise in back-
ground murmers as resonance is
reached. After that true single
control exists, as in a standard
broadeast receiver. In the proc-
ess we have had to use but ONE
tvpe of coil for ecach tuning
range. It is not onlv easier for
the manufacturer to make the
coils alike hut it is also casier
for the user of the set to jump
to another range; he has but to
reach for two coils of the same
color and to put one in each
socket.

The regencration control is hy
detector screen-voltage variation,

The two tuning condensers
for the two tuned circuits
are supported rigidlv on
brackets attached to the
drum dial, as shown above

Looking down on the top
of the receiver. Metal shield
walls separate the tuning
elements from the audio
channel which is located
along the rear edge of the

as this has both a pesitive action
and a wide range which will pro-
duce the desired action with any
orinary tube, and with “B” and
“A” voltages within about 20¢%

Turning to the r.f. input (antenna coupling) circuit we will
now undertake to produce the same conditions, after which
we may expect the two circuits to “track” or “run together.”
It is evident that the primary and tickler windings must have
connected across them something which will couple-into L1 a
capacity equal to those provided by the plate circuits asso-
ciated with L2. The plate-circuit-capacity across P2 is per-
haps 15 micro-microfarads and very ohviously cannot be re-
placed by the antenna in the case of P1. Even a small antenna
has more capacity than that, vet would be ruined if we tried
{0 operate it in series with a fixed condenser of 15 mfds. The
detector-plate-circuit capacity across T2 is somewhat larger
and this winding accordingly looks more promising as a pos-
sible antenna winding. This is actually the arrangement used.
The “tickler,” T1 becomes the antenna winding and the ‘“pri-
mary” Pl is shunted by a “makeup” condenser which imitates
the effect of a preceding plate circuit. Ideally the makeup
condenser should exactlv imitate the preceding plate circuit
and the antenna-capacity should exactly replace the detector-
plate-cireuit-capacity. Practically, however, it is found quite
possible to use one for compensating differences in the other.
This compensation is a “set-and-forget” adjustment. Except
for differences from one set of coils to another it need not be
changed after the set is in operation. The coils, as supplied
with the set, arc of sufficiently exact construction so that
such changes are usually needless. This is due to the use of
4 moulded form with cut threads.

By the “dodge” just mentioned it is possible {o change an-

chassis cither way {from the proper
values.

Since short-wave reception
sometimes demands the use of
the headset a jack has been pro-
vided in all models, directly after the first a.f. tube. This does
not monitor across the audio transformer hut is a cutoff jack,
removing the transformer completely from the circuit when
the headset is jacked in. One is thereby freed from the con-
fusion due to hearing from two sources (headset and speaker),
also for weak signals one has slightly (about 3/1) better
sensitivity. The final stage is a push-pull one witlh an output
transformer, so that the output terminals are entirely dead
except for signal voltages. In the a.c. set there is used a pair
of -27 tubes which are operated so as to produce somcwhat
more output than could be had from a -71 or =71-A while at
the same time producing negligible hum. In the d.c. set there
is used a pair of the new —31 output tubes. The hiases are pro-
vided by cathode drop for the a.c. case and by a “C” battery
in the d.c. case.

A special point with regard to (he audio channel will he
mentioned in the paragraph on amateur ¢.w. reception.

In the d.c. set particular attention has been paid to the mat-
ter of power-supply convenience. The 2-volt filament cir-
cuit Joad consists of two =32 filaments, a =30 filament and a
pair of =31 filaments. This is a load which can be handled
during about a year of ordinary use by the new Eveready
2Vi-volt semi-dry battery. This batlery may be transported
dry and light. It has about the dimensions and appearance
of an ordinary 100 ampere-hour storage battery and is filled
with water after arrival. It then has about the same weight
as a storage hattery but requires no attention and is free of
sulfuric acid. The ilament supply (Continued on page 370)

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

330 Rapio News ror Ocroseir, 1930

Sﬂper&w‘emdyﬂes

Al
the § " ore -

The Radio Corporation of America has
only recently opened up the superhetero-
dyne situation by allowing their licensees to

manufacture receivers embodying the superhetero-
dyne principle of reception. The coming season will
probably witness great activity in this field. The receiver
Bk, et loding. s, pomeixand described /zere_ is one of the first to be given to t_.‘lze public in
former and audio tubes at the lett.  @ccordance with this arrangement. It embodies excellent
while the three-gang condenser tun-  foatyres of mechanical and circuit design and will commend

ing the r.f. and first detector stages (s 5 . 5 A
bs, at! i Tight itself to its builders by its outstanding performance.

100 —

e == By McMurdo Silver

VT C2%

= gL} ?)l@_'
-'I' el B IT has often been said that the superheterodyne system of radio reception is the

Rolls-Royce of radio, and not without excellent justification, yet in the past several

vears we have seen practically all engineering development concentrated upon

{

T —

) B E° tuned radio-frequency receivers, due to certain defects extant in past practical
o [ fgrSio superheterodynes which have been aggravated by increasingly congested broadcasting

S = —|  conditions. and because of certain developments, principally screen-grid tubes, which

have contributed greatly to t.r.i. performance possibilitics.

Looking back, for a moment, through the past eight vears, we find that superhetero-
dynes first enjoved popularity in the fall of 1923. at which time it was possible to build
[t a super of far higher sensitivity than was available in the simple t.r.f. or regencrative
\1\_ { se's then being built. The actual selectivity of these old supers. normally employing

five to six tuned circuits, was appreciably superior to that of one or two-tuned circuit

regenerative or four-tuned circuit i.r.f. sets, though they suifered from what was then
relatively low-powered, uncrowded broadcast conditions. the not very serious drawback
T tsopéssqugzc;vi‘ 180 185 130 o image frequency interference, sometimes called harmonics. plus a variety of other
= s forms of interference manifesting themselves in a multiplicity of dial points at which a

single powerful station could be tuned in. Their
sensitivity made up for this drawback under old
conditions. and it mav be said that the real factor
of original superheterodyvne popularity was sensi-
tivity.  With the advantage that screen-grid tubes
provide, it became possible to build t.r.1. receivers
of as high an order of sensitivity as is practically
desirable. and a very good order of selectivity.
which. when compared with a conventional super
of 1927, showed possibly better apparent selectivity
due to freedom from image and other tvpes of in-
terference peculiar to the super alone. New addi-
tions, the increasingly importiant factors of single
control tuning and all electric operation, seemed
to favor t.r.f. development, at least in the minds
of most engineers, to whom the problem of adapting
these features to the super seemed an almost insur-
mountable problem. And,of course.the patent situa-
tion was a very definite factor and ene which has just
now been ironed out by the offering of superhetero-
dyne licenses to a number of radio manufacturers.

i
:l
i

1

<

Fig. 3. The band-pass
effect of the first i.f.
stage is graphically pic-
tured—curve A was made
svith the switeh in “dis-
tance” position. while
curve B swas made with
the switch in “local” pao-
sition

The back view of the

Silver super. The shield-

ing of tubes and coils is
clearly shown
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first commercial superheterodyne the
writer was intrigued by the super and
was, in fact, co-designer of the first ,
commercial superheterodyne kit ever
to gain popularity—and, although the
tangible results of his recent work
have been t.r.f. sets, much thought and
development  work has gone into
supers, against the time when they
could legally be made, and during this
period he has devised methods for
completely electrifving the superhet-
erodvne, and providing it with a de-
gree of absolute selectivity and sensi-
tivity that will put the best tr.i. sets
to shame, as the accompanying curves
of a new design will illusirate. This
receiver will be described in this and

Long before the appearance of the ‘ =

present here

dealing

perfection.

T is with genuine pleas-
ure that we are able to

not only
brief résumé of superhet-
crodyne operation, but also
with the design of a par-
ticularly interesting job by
one who has done much to
bring superheterodynes to
their present high stage of

the oscillator is set to heterodyne the
1000 ke. signal to 175 ke. In the first
case of 1000 ke. and 1010 kc., the per-
centage ditference is 19%—in the sec-
ond case of 173 ke. and 165 ke., the
percentage difference is about 3.7%, so
that the selectivity problem for the su-
per is about six times simpler than for
a t.r.f. set, neglecting entirely the fact
that 1% discrimination at 1000 ke. is
practically impossible 1o any t.r.i. set
cver made or now being made. Com-
pare this tremendous advantage with
the fact that a good super can employ
quite practically nine tuned circuits,
whereas a practical tr.f. set cannot
exceed five tuned circuits, and the
sclectivity advantage of the super be-
comes overwhelmingly apparent.

article
with a

an

following articles, but before consider-

The advantage from the selectivity

4 40,000
OMMS - a5

GND.

Ri2t Ril wm RIO
ve7 B
4000 T 04 05

AL LINE
SUPPLY

oHMS MFD.  MFD

This is the circuit emploved by Mr. Silver in his latest superheterodyne.

Nine tubes in all are used; one as a first detector. one

as an oscillator, three as i.f. amplifiers, one as a second dJetector, two in push-pull as a final audio stage and one in the rectifier circuit

of the power supply unit.

ing it in detail it will be interesting to consider a few of the
problems inherent in the superheterodyne system of reception.

Essentially, a t.r.f. receiver consists of an r.f. amplifier
which can be adjusted, today by one dial, to different fre-
quencies in the broadeast hand. Essentiallv, a “super” consists
of a pre-tuned low radie-frequency (generatly called interme-
diate-frequency) amplifier to which difierent signals are ad-
justed by heterodvning them to the r.f. amplifier frequency.
The difierence betweent a t.r.f. set and a super can probably
be most simply expressed hy saving that a t.r.f. set is tuned to
the signal, while the signal is tuned to the super. The tuning
of the signal to the super r.f. amplifier is accomplished hy
means of an oscillator operating at a frequency differing from
the signal frequency by the frequency of the r.i. (usually
called the intermediate-frequency) amplifier, thus producing a
beat essentially equivalent in modulation to the signal fre-
quency, but at the i.i. amplifier frequency.

Two very great advantages result, the first the possibilities
of very great amplification made possible by the selection of
a low intermediate or amplification frequency, and the second
what may be called the “arithmetical” selectivity gain.  This
is easily understood by considering the selectivity problem pre-
sented by the attempt to discriminate between a 1000 ke. and
a 1010 ke. signal, an almost impossible problem for any t.r.f.
set.  Censidering a super using the, for this purpose, disad-
vantageously high intermediate amplification frequency of 175
ke, we find that the interfering signal is still 10 kc. away when

A.C. tubes allow complete a.c. operation of the receiver

and fidelity viewpoint of using two tuned circuits in a tuned-
plate, tuned-grid arrangement (variously known as dual-selec-
tor, siamese, etc., circuits) has long been recognized. In
t.r.f. circuits, the capacity variations which arise from the
misalignment in the variable condensers required bv commer-
cial tolerances prevent their being anything but an approxi-
mation of a real ‘“siamese” circuit. In the superheterodyne
these circuits can be used in the if. amplitier where thev
operate at a fixed frequency and where full realization of their
advantage can be had.

Two serious disadvantages of the super cannot he ignored,
however. Consider the reception of a 1000 ke¢. signal with the
oscillator set 175 kc. away to produce a 173 kc. beat for the
i.f. amplifier, or at 1175 ke. It will also heterodvne a signal
at 175 ke. further away, or at 1350 ke. at the same time, and un-
less the tuned circuits preceding the first detector are sufficiently
sclective to shut out definitely a 1350 kc. signal when they
are tuned to 1000 ke, interference which is called image fre-
quency interference results.

Obviousty, the higher the intermediate frequency, the simpler
will be the problem of pre-selection, but 175 ke. 1s the highest
practical i.f. for reasons which will be brought out later. The
second problem is where the stations themselves may be sepa-
rated by the i.f. when, if bhoth reach the first detector, a beat
will result carrying the modulation of one or both stations,
which will be amplified. Here, again, the problem is selectivity
ahead of the first detector, which can be obtained hy the use of
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and volume control svmmetricallyv disposed above the tuning
knob. The chassis is 19%2 inches long and 10%5 inches deep
and carries the complete receiver and power supply assembly.
The three-gang condenser tuning the r.{. amplifier stage, the
first detector and oscitlator will be seen at the right front end
of the chassis, while on the opposite side of the dial are located
the filier condenser bank and the power supply transformer.
Directly behind the gang condenser arc located first the r.f.
amplitier tube, then the second detector, and, closest to the
center, the oscillator tube, all three being shiclded. The r.i.
amplifier and first detector are —24 type a.c. screen-grid tubes,
while the oscillator is a =27 type tube. Directly behind the
gang condenser and its three tubes is located the intermediate
amplitier and second detector assembly. which is built as a
complete assembly on a sub-chassis which, in turn, is fastened
to the main chassis. The reason for this is that the “peaking’

adjustmients on the intermediate ampliner are

A view from underneath. The simplicity 00—y = relatively critical. since the amplifier must be
of the layout lends iiself to easy wiring o & - adjusted to exactly 173 kc. This i.1. amplifier
and ethc!ent. operation. The socket shown e  EE EEISEErN pre-tuning is doné at the factory, so that the
in the vertical plane is for loud speaker L servicerian or experimenter receives an accu-
conmgelien | | rately pre-tuned amplifier. requiring in itself no

| adjustment to insure proper alignment of the i.f.

_ . 1000/ —— amplifier circuit. To the lefu of the second de-
Fig. 1. The over-all selectivity of the en- A ® tector are the two —43 push-pull power output
tire receiver. Great sensitivity .Wb"h S . T o tubes and to their leit the ~SO rectifier tube. An
:fe“(]t setle."“‘”t’ ;"ﬂ;o‘" ELL 1 _s'dpe' —:I L examination of the bottom view photograph of

and cutting are the features of this system - ]L- l the chassis indicates that the r.f. and first detec-

‘ I | tor coils are placed at mutual right angles to

e HE e eliminate coupling, while the escillator and first

sav, two tuned circuits. one as an r.f. am- St o — detector coils are mounted coaxialiy to provide
plifier ahead of the first detector. N ] = the necessary coupling.

The choice of an intermediate irequency ! N At the rear center of the chassis is located the
has, in t}hc past. oiten seemed a matter of phonograph jack and te its right the audio trans-
designer’s whim, but is actually definitely former coupling the second detector to the —45
setiled upon an examination of the actual O . push-pull stage. To the right of this will be seen
p‘rohlems m\:ol_ved. For amphﬁcatl_on and = e a socket for loud speaker connections and on
direct selectivity. the lower the if the S ] 1 the rear of the chassis. just above. a socket for
better. whereas for freedom from image- ! L1 : one —+5 push-pull tube. to the right of which is
tlrequeucy mtt}elenertence. thfetlg]ghefr tge bet- 1 loc:neg lt‘he pO\vegosum:!‘\: mtmlr) chokf.t l?eh:gd
er. even o the extreme of the infradyne, in this choke is a —80 rectiner tube socket; io the
which the i.f. was actually above the broad- o R loi left of it the second —45 tube socket. and just to
cast band. As the image-frequency proh- KC. OFF RESONANCE the front the lugs of the

lem is the most scrious todav. a high i.f. is
indicated, but another factor enters, lim-
iting the point to which i.f. may go. Any detector
generates harmonics of (e r.f. signal carrier applied
to it, and in the case of a power detector handling
high signal voltages, harmonics, up to the third,
represent quite a fair percentage of the fundamen-
tal. It has been found that if the third harmonic
of the i.f. falls in the broadcast band. leakage in
the set from second detector output back to first
detector can cause serious interference problems. so
that the i.f. should be low enough to keep its third
harmonic below the broadcast band. The third
harmonic of 173 ke.. for example. is 325 kc., just
safely below the broadcast band, and therefore 175
kc. is indicated as the ideal i.i. Why not 170 ke,
may be asked. The choice of an i.i. that is a multiple
of 3 kc. rather than 10 is desirable, since broadcast-
ing stations in the American system are spaced 10
kc., and two stations themselves separated by 170 kc. or 180
kc. will cause less trouble to a sharp 173 ke. i.f. amplifier than
they would to a 170 ke. amplitier (sce above for details of this
type of interference).

The ideal superheterodvne is one combining the points of
good t.r.f. amplification. and the pre-tuned i.f. amplification of
the super. and such is the receiver design illustrated herewith.
To fully utilize these characteristics, the first detector should be
preceded by at least one stage of t.r.f. amplification and the i.f.
amplifier should employ the best tuning features found in mod-
ern t.r.f. sets. or double tuned circuits between each i.f. tube.

The receiver illustrated and described herewith incorporates
these features. and a consideration of its design and construc-
tion should prove interesting, inasmuch as it incorporates the
features necessary to make a modern superheterodyne the real
Rolls-Royce of radio—features not found in any previous super-
heterodyne desigus.

Examining the super structure picture, it will be seen that
the assembly is a symmetrical one in that the tuning dial is
located at the exact center of the chassis with the on-off switch

power transtormer which
project through the bot-
tom of the chassis. Ad-
ditional small byv-pass
condensers and chokes will
be seen located on the
under side of the chassis
in various positions.

For the sake of sim-
plicity and clarity. and in
order to give a hetter idea
of the location of individ-
ual parts, the wiring has
been leit ofi this chassis.
(Continued on page 371)

The “innards” of the intermedi-

ate frequency transformer. The

single plate condensers on the

bakelite base are to tune the

primary and secondary to obtain
a band-pass effect

=
il
]

/

Fig. 2. The over-all selectivity
of the i.f. amplifier
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NEWS from the M ANUFACTURERS |

New Flechtheim Condensers

A. M. Flechtheim & Co., Inc., 136
Liberty Strect, New York, announces
among several new types of condensers,
its type HS which has a small physical
siz¢ and high working voltage with a
rating of 1000 volts d.c. or 660 RMS
rectified a.c. This condenser is especiallv
valuable for use in aircraft receivers and
transmitters and in portable radio out-
fits.

FLECHTHEIM|
SUPERIOR

2oy~
NON-INDUCTIVE
FITER,
CONDENSER
CAPAQIY: 1 MFD
WORKING YOVTAGE
1000 v.0.C.

The Tlechtheim Company also an-
nounces a new 5000 volt d.c. (3300 RMS-
RAC) transmitting condenser for use in
broadcast stations.

The new 1930-31 Flechtheim fall cata-
logue is now awvailable and will be sent
on request.

Aircraft Radio Receiver

Stromberg-Carlson  Telephone Com-
pany, Rochester. N. Y., is manufacturing
a new and improved type of aircraft
tadio receiver known as Model D, {ol-

lowing specifications developed by the
Aircraft Radio Corporation, Boonton, N. J.
An outstanding feature is that it 1is
universal as to frequency band and class
of service. A frequency range of 230
to 15,000 kilocycles is covered by the
new model, through the use of a re-

movable coil assembly. The receiver
proper measures 13 bv 7% by 61z inches.
The weight with tubes and shock mount-
ing is 18 pounds. The receiver mav be
operated from dynamotor or dry battery
plate supply; filaments of the tubes are
heated ifrem the 12-volt airplane bat-
terv. Four screen-grid -24 tvpe heater
tubes and one -27 heater tube are em-
ployed.

Four tuned circuits insure adequate se-
lectivity for the increasing congestion ol
aireraft radio channels in the United
States. Extreme sensitivity enables this
receiver to operate satisfactorilv with an
antenna exposure as small as two feet
above the fuselage.

The remote tuning control is also
furnished since most installations require
that the receiver be located in the rear
part of the fuselage awav from the pilot
or operalor.

High-Voltase Filter Condensers

Dubilier Condenser Corporation, 342
Madison Avenue. New York. announces a
line of high-voltage filter condensers de-
signed for an extremely high saiety

factor. thus eliminating possibility of
breakdown at rated voltages.

They are

available in a medium-voltage range
with 600, 1000 and 2000 volt units of
wax-filled and oil-impregnated construc-
tion, and in a high-voltage range. with
3300, 5000. 6000 and 10.000 volt units oil
impregnated and oil filled.

Each of these new condensers repre-
sents a single section, and not a number
of sections connected in series. There-
fore, there are ne drawbacks such as se-
ries balancing resistors and unequal
voltage stresscs. The high voltage con-
densers employ paper dielectric.

Grimes Joins RCA

David Grimes, radio engincer and
writer, has recently joined the License
Division of Radio Corporation of
America. Mr. Grimes has been appointed
engineer in charge of the Circuit and Ap-
paratus Section of a recentlv organized
Patent License Division Laboratory
which co-operates with yarious manu-
facturing companies licensed under RCA
patents.

Mr. Grimes, who is well known in the
industry as a writer and consultant, or-
ganized and operated the David Grimes
Company in the carly dayvs of broad-
casting.

wwWw americanradiohistorvy com

Auto-Radio Loud Speaker

Tilton Mig. Company, New York. has
brought out a new Ex-Stat speaker for
automobile installation which combines
beautiful appearance, remarkable tonal
range and a method for central mounting

‘Ai-‘::?:"‘ =
in almost any part of the car. This
speaker has a totally shielded driving
unit which eliminates troubles usually
arising from the accumulation of dust
and grease in installations of this kind.
There is a small window in the driving
unit case to enable the adjustment of the
armature when necessary. The special
case is moisture proof and has been de-
signed with a view to furnishing the best
possible reproduction under the ditficulties
which motor car acoustics produce.

Radiola Combination

Coincident with
the announcement of
the Radio Corpora-
tion of America that
{ all of their licensees
will be permitted to
manufacture super-
heterodyne receivers,
‘i comes the announce-
«: ment of the new RCA
superheterodyne,
% Model 86. illustrated
here. This receiveris

; equipped with the
latest improved type of electric phono-
graph and is housed in an attractive con-
sole type cabinet.

Electrodynamic Speaker Units

Jensen Radio
Mig. Company,
Chicago, Illinois,
is  manufacturing
two new clectro-
dvnamic  speaker
units designed as
the Jensen Midget
and Jensen Con-
cert Junior.

These new
models have been
designed for use
with automobile
and so-called mantel or midget type radio
receivers and for similar purposcs re-
quiring a speaker which permits installa-
tion in limited space. The cone diameter

(Continted on page 369)
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Radio News Manufactured Receiver Circuits

RADIO TELEPHONE SET, TYPE S€R 68A R T b DEADhONE S ?@Eﬁc‘}i’é“'&-

R Zoff - AT COND) m NOTE
4 ﬂl R ir 1 TUBE COSENECTioNS SRU\NN BY FULL
O

LINES Al OR W.E. TUB! £0
LIP\ES INDICGAYE CONNECTIONS FCR

(ose) =¥T (mop) . (2~=A=)
—| scrvpsT SCTYPE R
VT-2 V-2
w r—
sl =
b4 +
o
[+
B ¥
z
z LT
i
Sjpjai——| : 53
(mv-mm— | !
- »--PLATE CURRENT  TO INCREASE [ 3
TRANS AMPLIFICATION 1 | (=37
+25v +275v OFEN SWITCH P i 95
------------------- il FE
‘k = P i
s LTy 3 L % |
+275v 0
4 | Leg—— =
k MAIRN -~ - VOLTAGE i g
Q FIELD |~ REGULATOR ] H =
DIFFERENTIAL TUBE ' 0 P =y
FIELD- ' i ' !
- i ! o gy ae—t e d
O i ! OBSERVER'S | PILOT'S
. \ TRANS g MEADPHONES
' ; i . :
st e — — = - e | - FILTER INTERPHONE
HE TUnited States Signal Corps radio telephone trans- Dby a wind driven generaror, although two 22 volt batteries

mitter and receiver, the wiring diagram of which is given are utilized on the first two audio stages. 2 tvpe VT2
above. is printed by permission. The entire_assembly in- tubes, 3 type VT1 tubes, and 0ne voliage regulator are uscd.

cludes a complete transmitter, amd receiver circuit. These The voltage regulator tube keeps the voltage practicalh
circuits are so arranged that either the pilot or the ob- constant regardless of the speed of the generator. This sys-
server may operate them, and the interconnecting lines tem was designed particularly for airplane use, and is ot
necessary to do this are utiliz¢d as a telephone system be- the rugged construction necessary for such use. Provision is

tween the seats of the two operators. The outfit is powered made to use either Western Electric or General Electric tubes.

Radio News Manufactured Receiver Circuits

ALz NOENSE R .
I ket b W o U.S.RADIO ANE TEL. MODEL Ne-41
’ { I 0.00028 MFO
-g "
8 F il
g lh
8 2
A= H |’ g
i I
o
o
©
| -
L 4 e | +7
1
01 = =
MFD| PILOT 0 Jo.a
LAMP MFD |MFD
o i r NOTE - SECTION 5HOwN 1 DOTTED
[l>24v il LINES 1S IN SPEARIR.
b | et aa—anna g 1
400
& AVERAGE _VOLTAGE READINGS
[ VOLUME CONTROL AT MAXIMUM
K LINE_VOLTAGE = 115 VOLTS
l‘ ] TYPE ] “A* | "B" | CONTROL | CATHODE | PLATE
m TSIVOLTS] c.mn VOLTS | CURRENT
115V TuBE - VLTS | MILLIAMPS
26 227 | 1 |238] 90 205 | 405 | a8 |
{ 227 | 2 |238| %0 405, <08 26
[227] 3 [23s | w0 }_aos [ eo0s | ase
7 227 o | =235 | 346 ] { z
(3 227 5 23| &7 a15 o8 | =27
28 | & | 238 |72 405 | 3110
45| 7 |36 72 | 40s [ no
A S 260 | & |a®s| | 3as

HE 1. S Radio and Telephone Co.s model 41 is 2 7 are supplied from one rower transforner. A type -80

tube rccciver.  Three stages of tuned radio frequencv, tuhe is utilized in the power supply, supplyving B potential
neutralized. feed into a leak-condenser detector which is in to the tubes. The necessary voliage to furnish field excita-
turn transformer coupled to the first audio stage. The tion to the electro-dynamic speaker field. Contrel of volume
power output stage is push-pull.  The radio frequency is accomplished by varving the cathode bias on the radio
staxes. detector, and first audio siage all use type —27 tubes, frequency tubes. The proper voliages applied 1o the tubes

and the power output stage tyvpe —45 tubes. All poientmls are shown in the insert.
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Radio N M factured Recei Circuit
Pl A}
; MFQ. I’
. - R = Fr
L r -L“DILDT LAMP !
A300 /-'
500 OHMS I OHMS L
OV AL T
HE Philadelphia Battery Co.’s model 96 receiver em-  audio utilizing type =27, and a4 power output stage using
bodics numerous interesting features. Among them are: type —43 tubes. Manual control of volume. supplementing
band pass tuning ahead of the first radio frequency stage, au-  the automatic control. is accomplished with a potentiometer
tomatic volume cuntrol. resistance coupled first two stages in the grid circuit of the audio stage immediately preced-
audio, push pull power wvuiput stage. and tone control are ing the power output stage. The power supply utilizes a =80
somc of these features, The receiver uses eight tubes, type tube, and is so designed to supply the necessary cur-
three tvpe =24 tubes in the luned radio frequency stages, rent to the speaker teld. the speaker field acting as the second
onc type -27 tube in the volumce control tube. two stages of choke of ihe Alter svstem.
Radi 1 1Ircui
-
adio News Manufactured Receiver Circuits
DET IST.AF 2NDA-F-
ANT. -0L-A ’UO.W =01-A ) ~12-A
| g =
a o 1
=
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2 3 &
z s 2
o |» = ==
\=8 18 - -
2 3
v e
ool N > HORED
t 21 > BLACK
e 7 . YELLOW
[ L 1 L BLACK
—L- = = = GREEN
e SMFO 0. 5MFD 0 SMFD A A
¥ sl CREEN
[ 050 E BROWN
i - BLUE
= Sy 5 C s wTe
o.5mro] T "2 E
)= ) —_— 0 VELtOW
A TERMINALS
N the field of hattery receivers we find the American  shaft, and trimmed with a vernier condenser. This in no
Bosch Co.’s battery niodel one that utilizes a good many wiy  cotplicates the tuning of the cireuir. but adds tre-
of the engineering features found in the A.C. models. Type mendously to the sensitivily and selectivity of the circuit.
=22 ubes are used i the tuned radio frequency stages, The radio freguency stages are gang tuned, with trimmer |
-01A's in the detector and first andio. and -12A°s, push condensers on each stige.  The volume 5 controlled by
pnll_ in the output stage.  Seven tubes in all are =o used. varying tie potential on the screen urid of the first tube.
U'ypical o1 this company’s receivers. the antenna is tuned The awdio channel is transformer coupied, the first stage
to resonance with a variometer, tuned with the condenser  being on the receiver chassis; second on power supply.
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LESSON NUMBER THIRTEEN

Batteries

that Volta first discovered that two metal plates immersed
in an acid solution would act as a source of potential, he
would have a very complete picture of the development of
electrical apparatus up to the present date. However much we
would like to romanticise on this subject, space demands that
we stick to the semi-iechnical side of batteries and their uses.

IF one should study the history of batteries from the time

Chemical to FElectrical Energy

Tundamentally, a battery is just what is described above,
two metal plates immersed in any solution that will act chem-
ically upon one plate more than on the other. This has been
variously described as a voltaic, primary, or galvanic cell, and
the action is simply to convert chemical energy into electrical
energy. The two plates. or poles, as they are technically
termed, are al opposite potentials, and if connected together or
to an electrical circuit, current will flow from one pole to the
other. When the cell is in such a state that current will flow,
it Is said to be charged, and when the cell will no longer fur-
nish current it is said to he discharged. Sometimes it is pos-
sible to recharge such a cell to an extent by putting current
through it in opposite direction from the discharging current,
but as a rule this is unsatisfactory.

The Two Plates

The two plates, or poles, are, as said, at opposite potentials.
that is positive and negative respectively. In the earlier days of
experimentation it was assumed that the current flowed from
the positive pole toward the negative pole; in fact, this as-
sumption accounts for their being called positive and negative.
The fallacy of this assumption has now been demonstrated by
the electron theory as applied to vacuum tubes, which clearly
demenstrates that current really flows from the negative pole
toward the positive pole. However, for convenience, we still
apply the original terms. In a cell the negative pole is the

T
l U

|

PITTITIT

The primary or voltaic cell consists of two metal plates in an
acid. Eleectrical energy results from the chemical action on
the plates.

The copper sulphate, or “crow-foot” battery

one that is acted upon chemically to the greatest extent.

As the energy is used up in a cell, free hvdrogen is liberated
from the electrolyte, which collects on the negative pole of the
cell. Unless some means are taken to remove or neutralize this
free hydrogen, the resistance of the cell will finallv become so
great that the entire electromotive force of the cell will be
required to overcome this resistance, and there will be no more
potential available from the cell for other work. In this con-
dition the cell is said to be polarized. Various methods have
been used at one time or another to overcome this condition,
or to depolarize the cell. One method is to remove the negative
pole from the cell so that the hydrogen may combine with the
oxygen in the air. The valence of hvdrogen is 1 and the val-
ence of oxygen is 2, so that they combine to form water, or
H.O. Various chemicals have at one time or another been
added to the electrolyte to accomplish this end in a purely
chemical method, notably copper oxide, and in the instance of
the so-called dry cell, manganese dioxide. Regardless of what
depolarizing agent is used, its one function is to combine
oxygen with air to make water.

“Crow Foot” Battery

A good illustration of this fundamental type of cell is the
“crow foot” battery. A cell of this type usually consists of
a fan-shaped copper plate in the bottom of a glass jar or other
container, with a zinc electrode suspended near the top of the
container. The jar is filled with a saturated solution of copper
oxide, or “blue stone.” More crystals of copper oxide are
added until the copper plate is nearly covered. In this cell
the zinc electrode is the negative pole, and the copper plate
is the positive pole. In practice, the zinc is made very heavy
so that it will last for quite a long time; in fact, until the zinc
is used up or cell -hecomes polarized. The physical shape of
the zinc electrode gives rise to the name “crow foot.” This
type of cell is also known as a “closed circuit cell”; that is to
say, it is often used in a circuit that draws current at all times.
In such use it has the ability to furnish a practically constant
potential for long periods of time.

Storage Cell

A storage cell Is one that may be recharged when exhausted.
This type of cell is sometimes called a secondary cell, and by

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

Rapio Nrws vor Ocronrr, 1930

337

meial container, so that the entire assembly is very rugged.
The voltage from such a cell is about 1.5 when fully charged,
and drops to 1.2 on discharge. The efficiency of the cell is a
little lower than a lead plate cell, but the rigid mechanical
construction recommends it for many uses when the usual type
of cell is unsuited. The Edison cell is capable of sufiering
almost any kind of abuse without injury. Upon occasion, in-
dividual cells have been known to last through 2,000 chargings
and subsequent dischargings.

Another, and perhaps the most familiar, tvpe of cell is the
dry cell. In this cell the container is made of zine, which also
serves as the negative pole of the cell. This container is lined
with absorbent paper like blotting paper, which serves to insu-
late the zinc from the “mass’ as well as to serve as a sus-
pending medium for the clectrolyte. The “mass” is usually
powdered manganese dioxide, although carbon is sometimes
used. In the centre of the mass a carbon red is inserted, this
rod being the positive pole of the
cell. The mass and the paper lining
are then wet with sal ammoniac,

The storage cell is sometimes called
a secondary ecll.  Instead of ecre-
ating clectrical energy, it acts as a
reservoir for clectricity through its
ability to accept a charge

The conservation of space in a “lay-
erbuilt” hattery allows more active
material in a diven space than in the
older tvpe of construction. This
reflects itself in longer useful life

which is the electrolyte used. The
manganese dioxide is the depolarizing
agent. In this type of cell the chem-
ical action is a slow cating away of
the zinc, and the life of the battery
is theoretically until this zing is en-
tirely gone. This is not quite liter-
ally true, because the internal resis-
tance of the ccll rises, due to the
failure of the depolarizing agent to
fully neutralize the hyvdrogen, until
the clectromotive force is insufiicient
to overcome the resistance. So we
sec that the larger the ccll, the
greater its useful life is, although its
voltage remains the same regardless

our English cousins, an accumulaior.

/ ) In its most
form it consists of two lead plates suspended in a solution of

commaon

sulphuric acid and water. In practice, the plates are pierced
to form an open framework, or grid, so that the suriace pre-
sented to the electrolyte is increased. The pesitive plate is
coated with red lead and the negative plate with litharge. The
electrolvte is composed of | part of sulphuric acid te 4.5 parts
of water. When the plates are suspended in the solution, and
a current passed through the cell, the red lead changes to
peroxide qf lead and the litharge to pure lead, depesited in
a sponge-like mass. by chemical action. Usually the plates are
held in place by wooden separators, although this has no effect
on the eclectrical action invelved. This type of cell may be
charged and discharged at will.  When fully ¢charged the voltage
from a ccll of this type will be about 2.3 volts, and the specific
gravity of the electrolvte is 1.275 10 1.3. The cell should be
recharged when the voltage drops to 1.7 under load, and spe-
cific gravity falls to 1.25.

The Edison cell is a variation of the cell described above,
using nickel and iron plates in a solution of potash.

The positive plate of this type of cell is made up of a
collection of steel tubes which are hollow and perforated (o
permit the “active material” to be placed inside of the tubes,
but still te be in contact with the electrolvte. These tubes are
arranged in a framework so that the tubes are vertical, and the
framework together with the tubes make up the complete as-
sembly of the plate. The entire assembly is nickel plated.
The tubes are then packed with nickel peroxide and fiake nickel
in alternate layers. The nickel peroxide is the active material,
while the take nickel is used to make the internal resistance
of the cell lower than if the flake nickel were not used.

The negative plate is similar te the positive plate with the
exception that instead of tubes being used in the assembly, the
plate is punched so that numerous pockets are formed.” The
plate is steel, nickel plated. These pockets are then filled
under pressure with iron oxide. The chemical action which
takes place at the time of the first charge changes this iron
oxide to metallic iron.

The clectrolyte is a potassium hvdrate solution, mixed 1
part in 3, or, to be more exact, about 21 per cent., the specific
gravity of which is 1.200. The addition of a small amount of
lithium hydroxide completes the solution.

The plates and electrolvie are usually contained in a

of size. The voltage is about 1.5
volts per cell when new.

Such batteries are rated at a maxi-
mum current withdrawal, so that the depolarizing effect will
have a chance to keep step with the hydrogen liberation. This
rating should never be exceeded for any appreciable Iength of
time, lest the cell be ruined.

The present-day “B” batteries are groups of these cells in
onhe paper container conneccted together to give the requisite
voltages. These units are made up in various sizes {o meet

various needs, but generally speaking, the larger the cells
contained therein, the greater will be the economy in their
use, as long as the physical dimensions are held within reason.
Some manufacturers are making such units with flat cells,
thereby utilizing the waste space between round cells.

The vitals of a drv cell. The center electrode is a carbon rod,
surrounded by the “mix.” A layer of absorbent paper insulates
this from the zine container which is the negative electrode.
The container is sealed at the top with sealing wax. (Right) A
group of cells is called a “battery.” The older type “B"” bat-
teries used round cells that were very wasteful of space. The
life of a battery is directly proportional to the amount of active
material per eell
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Action of the Screen Grid in Four.Element Tubes (Part 2)

L

E discussed the accelerating

action of the screen grid last

month, and now we will con-

sider another function of even

greater importance. That is. the reduc-

tion of the internal capacity of a vacuum

tube by the interposition of the fourth
element.

We know that if two metallic bodics

FIGA

A

difficulty was corrected at its source
rather than corrective measures being
taken in the circuit. If two condensers
l are connected in series the capacity is
reduced proportionately. The screen
grid is between the control grid and the
plate in the four-element tube. Hence,
due to its position, the capacities are
reduced to the point that little feedback

are brought into close proximity with
each other we have a condenser. In the
three-element tube the grid and plate
are sufficiently close to each other to

I
-

ki

is possible from this source.

So we see that, due to the two actions
discussed, we have a more efticient tube
in the first place and also one that can

form a condenser of quite appreciable
capacity. This is shown diagrammatic-
ally in Fig. 1. We also know that at
radio frequencies the reactance of even
a very small condenser is very little, so
that we have almost a perfect path for
the plate to feed back to the grid. caus-
ing the tube to oscillate. This is true
to the extent that the principle is used

FIG.3

be used in more etficient circuits. The
plate impedance of tubes of this type is
very high, so that it is impossible to
realize their theoretical mu, but even
s0, an appreciable portion of this mu
will give so much greater gain than is
possible from three-element tubes that
very high gain amplifiers are made prac-
tical. The writer does not understand

FIG.2

as n Tig. 2 1o make up a very stable
and satisfactory oscillating circuit.
The difficulty experienced by early designers of radio
receivers is attested by the numerous means used to over-
come the effect. The neutrodyne circuit is a good example
of this.
However, with the advent of the screen-grid tubes the

just why the “big bovs” gave us a tube
with a mu of six hundred, out of which only about one-
tenth can ordinarily be realized, when a tube with a mu of
one hundred and fifty could have as easily been designed
out of which practically its entire mu could have been
realized. However, they did not, but the present tube is a
step in the right direction.

RADIO NEWS INFORMATION SHEETS

Wattage

E arc all familiar
with mechanical
friction as we sce
its evidence in any
surfaces that rub together.
Such friction manifests itself
as heat. Ii the two blocks of
wood shown in Fig. 1 are
rubbed briskly one on the
other, they will appreciably

So we sce that the wattage
dissipation varies as the
square of the current, and
directly as the resistance.
Since voltage, current, and
resistance are all functions
dependent one on another. the
formula can be expressed
even more simply as

Wequals EI

warni.  This principle is used
by some savage tribes to ob-
tain fire.

We also have electrical friction. Some theorists hold
that electrical conduction is accomplished in a medium by
molecular motion. Be that as it may, any medium that is
carrving a current of electricity will dissipate a portion of
that current as heat. Some mediums offer greater resis-
tance to the flow of current than do others; in other words,
the friction is greater. With all other values the same,
the heat dissipation of a high resistance conductor will be
greater than that of a low resistance conductor. The unit
of measure of the heal is the watt, so called after the
scientist of that name.

The formula for ascertaining the heat so dissipated is

W equals 1 R
where W is the heat in watts, I the current flowing in the
circuit, and R is the resistance of the circuit. So we have
a new addition to the Ohm’s law {amily.

where W again is wattage, E

is the potential or voltage
across the conductor and I is the current. A simple prob-
lem will serve to make this clear. Suppose we have a
conductor of 10 ohms resistance and a voltage drop of 50
across it. Ohm’s law tells us that current “I” is the voltage
divided by the resistance. Fifty divided by 10 gives us 3
amperes as the current flowing. Now to solve for watts.
Using the first formula, 5% is 25, and 23 times the resis-
tance, 10 ohms, is 250 watts. The second formula gives us
the voltage, 50, times the current, 5 amperes, and the
result 1s 250 watts. The two formulas are interchange-
able.

Since heat is energy, the term watts is frequently used
to express energy. Ior instance, one horsepower is equal
to the heat energy of 746 watts. Sound is also energy, and
1s frequently expressed in watts, or fractions thereof.
When so expressed, it is usually termed “power” and we
rate radio receivers and transmitters in terms of watts out.
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Radio Mechanic
and Iuspector
$1800 to $4000
a Year

The only course in
Radio sponsored by RCA

LET THIS SHORT-CUT HELP YOU INTO

Broadcast Oper-
ator $1800 2o
$tvoo a Year

Land Station
Operator $18v0
10 $.49u0 @ Year

HOUSANDS of men are making
good money at Radio—and so
can you!

Commercial training is all you need to
give you the professional confidence and
ability. You can secure this training in
your spare time. .. through a marvelous
home-laboratory course sponsored by the
Radio Corporation of America. Our big
FREE Radio book tells all about it.

Round ont yonr knewledge

with this home-laboratery

fraining

Put the finishing touch to your Radio
experience, Get the "How’ aswell as the
“Why” of Radio with this commercial
training. Only an hour or so a day—in
spare time—is all you need. As part of
your course, you receive absolutely free
of extra charge—a magnificent outlay of
fine apparatus. With this outfit you learn
tobuild fine sets and solve the radio prob-
fems that bring good pay. You acquire
not only the ability but the confidence
to succeed in a real commercial way.

Training backed by Radio
Corporation of America
Our graduates are in demand everywhere.
Theyenjoy greater success because they're

RADI

posted right up-to-the-minute in every-
thing in Radio. Radio’s progtess each
year is measured by the accomplishment
of the great engineers at work in the re-
scarch laboratories of Radio Corporation
of America. This Radio organization sets
the standards for the industry.

Money hack if not satisfied

The lessons prepare you for success in
all phases of Radio—manufacturing, ser-
vicing, selling, ship and shore broad-
casting and all types of Radio equipment.
A signed agreement backed by RCA as-
sures you of complete satisfaction upon
completion of the training—or your
money will be promptly refunded.

Read this thrilling free hook

It may mean the turning point in your
life. It gives you the real “dope” about
Radio and it describes in detail the fa-
mous training that has enabled us to place
thousands of our students in fine posi-
tions, usually from 3 to 10 days after
graduation! Ittells in40 fascinating pages
and photos all about Radio’s brilliant
opportunities for adventure and success.
Mail the coupon now—the book is
absolutely free! RCA Insticutes, Inc,
75 Varick Street, New York, N. Y.
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| RCA INSTITUTES, Inc., Dept. EXP-10 i

Broadcast Sta- [ 75 Varick Street, New York, N. Y. I

f;’fj,’o;“f,"’s’;g,,’f, [ Gendemen: Pleasesend me your big free 40-page book which i
a Year | tells about the great opportunitics in radio and about yout

I famous labotatory method of radio instruction ac home. |

[
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RCA INSTITUTES .. o

|

e INC. 1 I R — !

(A Division of Radiv Corporation of America) ] _O_m'_"_‘”:"; __________ . _!
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SM

The superheterodyne has always been
called the Rolls Royce of radio receivers,
but after you see, hear and tune one of
these new S-M custom-built and RCA
licensed supers, you’ll say that S-M has
out-Rolls’ed Mr. Royce when it comes to
absolutely perfect radio reception. Take
everything that the famous Sargent Ray-
ment 710, and last year’s 712 (both extra-
hot and selective receivers) had, then boost
their epoch - making performance up to
the sky, and you’ll have some idea of
what these new S-M supers will do—
absolute 10 kc. selectivity, sensitivity that

And a Whale of a t.r.f.

It has everything an automobile
receiver needs—plus! Get this: .
Three screen-grid tubes (with ,./ ™
s.g. power detection)—a sensi- 3
tivity of eight microvolts per & oA
meter—selectivity that slices bR LB
’em right off—real console tone PR !
—“yest-pocket” size (12" x714" L SN !
x 614" Y—and direct tuning. N8 < J

And voudon’t need a jig-saw
to get it in the car either—it
doesn’t even touch the instru-
ment panel. It mounts under
the cowl to the right of the
driver’s seat, with the dial clearly in view. And if
you want to take it out to trade in the car, there’s not
a mark or scar to cut the trade-in value.

The new line of S-M superhetevodynes de-
seribed on these pages wwill almost double
the value of a Silver-Marshall Authorized
Service Station franchise. 4000 stations
are now in operation all over the world.
Write for complete information.

Now, At Last—

RHET

will get any signal that can be detected
thru the lowest noise level, and not a trace
of harmonics, “repeat spots’”, cross mod-
ulation or a.c. hum! In other words,
yvou’ve got radio sets that will do every-
thing but sit up and beg.

But yvou might have expected it from
S-M, for McMurdo Silver was designing
knock-out supers long before there was
a commercial superheterodyne on the
market, and in these new S-M supers
you’re getting all the experience of the
oldest and most versatile commercial super
designer in America.

Auto-Set—the S-M 770

The cost of the Auto-Set is
way down. The list price is
only $112 wired, less tubes—
and that includes the receiver,
a hot little S-M 870 magnetic
speaker, battery box, brackets,
spark suppressors, and every-
thing you need to install it,
except tubes and batteries.

Tubes required: 3—’24,
1—'12A, 1—71A.

The Receiver — S-M 770
Auto-Set (only), factory wired
and tested, $79.50 List.

The list price for component parts totals only $61.40.
The Speaker—S-M 870 Automotive Magnetic, $15.00 List.
Accessories—S-M 771 complete assortment, $17.50 List.

SILVER-MARSHALL, Inc.

6405 West 65th Street .

Chicago, U. S. A.

www.americanradiohistorv.com
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Silver=-Marshall (Licensed)
Custom~Built

S5-M 724AC and 724DC Screen-Grid Superhets

There’s no doubt about it—the 724 is a super-
heteradyne custom-built receiver that will
make a DX bug of you again. It has six tuned
circuits (three dual selector circuits) in the
i.f. amplifier, preceded by two tuned r.£. cir-
cuits, plus the oscillator circuit—making a
total of nine tuned circuits in an unusually
moderate priced receiver.

Uniform selectivity and sensitivity over
the entire broadcast band are to be expected,
of course, and you get them. And there is

S-M 714—Dual Pre-Selector Screen-Grid
Superhet Tuner

The 714 Tuner—successor to the famous
Sargent-Rayment 710 and the 712—accom-
plishes a perfection of design never before
attempted: the building of a double pre-selec-
tor tuned-radio-frequency circuitintousingle-
control screen-grid superheterodyne for all
a.c. operation. Amazing sharpness of tuning
is achicved through the use of eleven tuned
circuits. The two dual-selector r.f. circuits
absolutely prevent the cross-modulation

S-M 738—Short-Wave Superhet Converter

Here is the newest and most interesting of all
sensations—a self-contained all-a.c.-operated
converter which makes a powerful short-
wave superheterodyne out of any broadeast
receiver. Theantenna lead is merely removed
from the broadecast receiver and connected
to the antenna post of the 738; two leads are
then run from the converter to the antenna
and ground posts of the broadcast set. Tuning
control is by a single dial which tunes the
oscillator circuit, and an auxiliary midget

The new $-M 1931 Cutalog is off the presses. Write for your copy.
The Radiobuilder, Silver-Marshall’s official publication, telling the
latest developments of the laboratories, gives full inside information
of great value to the radio world. See the coupon.

absolutely no trace of second “spot’ or repeat
points—decidedly a super innovation.
Tubes required (in the 724 AC model):
5--224, 1—"27, 2—45, 1—'80.

Tubes required (in the 724 DC model):
5—'32, 130, 2—"31.

S.M 724AC Superhet, completely factory-
wired and RCA licensed, $99.50 List. Parts
total $87.50 List.

S.-M 724DC factory-wired, tested, and
licensed, $82.50 List. Parts total $68.50 List.

usually encountered in ultra-sensitive supers,
and insure complete suppression of the second
resonance “spot”. The 714 Tunecr is ideal for
use with the best amplifiers in any installa-
tion, or where interference is at its worst.

Tubes required: 4—"24, 2—'27.

8-M 714 Superhet Tuner (only), completely
factory wired, tested and RCA licensed,
$87.50 List. Component parts total $76.50 List.

condenser, All the sensitivity and selectivity
pussessed by the broadeast receiver con-
tribute to the short-wave performance, giving
results never before achieved. Operation is
much simplified by the absence of any critical
regenerative control. Included in the list
price are eight coils (fowr pairs) covering the

S-M 724 Superhet
Receiver

wave length range of from 18 to 206 meters. S-\V] 738 Superhet

S-M 738 Supecrhet Converter, completely
factory-wired and RCA licensed, $69.50 List.
Component parts total $59.50 List.

following:

Silver-Marshall, Inc.

6403 West 65th Street, Chicago, U. S, A.

Plcase send me, free, the new 1931 SM

Cacalog; also sample copy of The Radiobuilder.
Forenclosed

50c Next 12 issues of The Radicbuilder
$1.00 Next 25 issues of The Radiobuilder

SM DATA SHEETS as follows, at 2¢ cach:
seems _ﬁo.

. 692 Power Amplifier ("50 Push-Pull)
L6778 Power Amplitier ("45 Push-Pull)
. Short \Wave Bearcat

Converter

.in stamps, sead me the

L1700 Auto-Set

. 738 Short-\Wave Superhet Converter
. 124 Sereen-Grid Superhet Recviver

. 714 Superhet Tuner

6405 West 65th Street . Chicago, U. S. A,

R e e e e ek
Foml D 5 B B N G B B A Y O B BN R e Y

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

342

Ravio News vor Ocroner, 1930

|

RADIO NEWS INFORMATION SHEETS

A.C. “Resista

nce” (Part 2)

HE condenser is one of the
simplest electrical devices, and
vet one of the most complex in

the plates.
We have scen that when the po-
larity is reversed the condenser must

its electrical action. In its most
fundamental form it consists of two
plates insulated one from the other by
air or some other insulating medium.

F1G.1

discharge before it can charge again,
or, in other words. at the moment of
reversal a counter electromotive {orce
is set up, momentarily retarding the

This insulating medium is called the %
“dielectric.”

Let us disregard the complex whys
and confine our discussion to the ac-
tion. A condenser, if connected to a

—L gL —
FiG.2

= charging process. If the reversal is
periodic we, of course, have alternat-
ing current, with the condenser charg-
ing and discharging on everv cycle,
but always opposing the direction of

current flow due to this counter EM.F.

source of potential such as a battery,
will ahsorb current from the battery
until the potential of the condenser equals tHat of the
source and then cecase to draw current. Removed from its
charging source, the charge will remain in the condenser
until it is discharged by short circuiting or connecting it
to a source of potential in reverse polarity to the original
source. In the latter case the condenser will first dis-
charge itself and then charge again in conformity with the
polarity of the new source. This ability to charge, the
amount of current drawn from the source and the rapidity
with which the charge is accepted is all summed up in ihe
word “capacity.” The unit of capacity is the farad, but
for convenience we used the microfarad, or one one mil-
lionth of a farad. The capacity of a condenser is deter-
mined by the size of the plates, their spacing, and the
“diclectric constant” of the insulating material between

In short, the condenser has reactance.
Since a good condenser has innnite direct-current resis-
tance, its reactance is equal to its impedance. The follow-
ing formula will give the reactance of a condenser:
1,000,000

2pi fc

where f is the frequency in cycles per second of the alter-
nating current, and C is the capacity in microfarads.

Various combinations of inductance and capacity are
used in radio work to obtain desired results. In Fig. 2
we have what is called a resonant circuit, or a circuit that
is tuned to have very high impedance at a given {fre-
quency. In this case, maximum impedance is reached
when the inductance reactance is equal to the capacitive
reactance at the frequency at which resonance is desired.

—

RADIO NEWS INFORMATION SHEE
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N

Rel

ays

T is a frequent necessity in all
electrical work to control a
Jarge amount of current with

——————— in the input side to bring the con-
tact points into contact with one
another. The contact points

a comparatively small cur-
rent.  For instance, in telegraphy
by wire a signal coming into a re-
ceiving station is weakened to a
point that it would not operate a
recording instrument directly, so
this small current is used to oper-
ate a relay, and a recording instru-
ment, such as z sounder, is oper-
ated in the local circuié.

In the drawing we see the fun-

*
i
v
'
t
1
i

’_

]

Q

22
1
)
:

Y

may, ol course, be as large as is
convenient, so we have control
over practically limitless current
in the local circuit.

This is true, because a small
potential applied to the grid of
the tube controls a larger potential
in the plate, or output side of the
‘ tube.

AN

., OUTPUT OR |
*LOCAL CIRCUIT

The uses of relays are mani-
fold. One use was mentioned

damentals of a relay circuit. A

large number of turns of wire are wound on a soft iron
core to form an electromagnet. Near the ends of the core
where the magnetic field is strongest an armature is sus-
pended on a pivot and held away from the pole pieces by
a light spring, the distance or clearance being determined
by an adjusting screw. Contact points are placed one on
the armature and another stationary, so that they touch
when the armature is drawn toward the magnet, and do
not touch when the armature is at rest and held back by
the spring.

Now let us see what we can do with such a device.
As the amature is light, very little energy is required to
move it, and as it is placed at the point where the mag-
netic held is concentrated very little current is required

above, and others are: the con-
trol of high-tension circuits in power houses where it
would be dangerous to handle the switches directly, re-
mote control of any number of devices, such as turn-
ing on the lights of signs located at distant points, keying
transmitters, controlling railroad signalling systems, and
other uses ad infinitum.

Vacuum tubes as used today in all radio receivers and
transmitters are, in the most fundamental sense, simple
relays.

Where a very sersitive relay is required, an instrument
called a “polarized relay” is used. The armature is not
held with a spring, but is suspended between the poles of a
permanent magnet, so that the atiraction is equal on both
sides.
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The New MB-30 Tuner

Improved 1930-31 Model. New and higher Sensitivity and Selectivity,
Absence from Cross-Talk, Absolute Freedom from Oscillation.

MR NATIONAL %2

An entirely new and further
improved design of the well-

known MB-29 Tuner.

High selectivity—no tendency to cross-talk.
Distance to limit of noise level.
Elimination of tube-hiss

dom from oscillation.

and other background noises.

343

<>

NATIONAL

Precision Built

Radio Products

are used by

Byrd Expedition
tiencral Electric Co.
\\célnghousn Electric and Mfg. Co.
R SN
Tropical Iadm (( nlml Fruit Ca.)
i"ederal T g Co.
Canadian Merm
U7 8. Nawal Itesearch Iaboratories
U. S. Navy
Signal Cords ©. 8. Army
Jenkins Television Corp.
1'ress Wirelesz, Ine.
DeForest Ladio Co.
niversal Wireless Communications, Ine
U. 8. Dent. of Commerce (L. ighthouso Soxuco)
l.m \m:-nrnn Airways

lloeinR  Airblane Co.
Western Air Express
Roasevelt IMielt. Inc
Suuthern Alr Transport
and

by thousands of jeading Amateurs, Experimenters,
Colieges. Universities, Schools and Rescarch Lab-
oraterios the world over.

Absolute free-

Exceptionally

NEW A.C.
THRILL

rigid construction, thoroughly shielded. Espe-
cially suitable as radic pick-up for existing am-
plifiers—may be built on rack panel, if desired.
Assembling and connections very simple, easily

understood by anvone. Desioned for use with
rmproved new R. C. A. Licensed Velvetone
Amplifier.

OPEN WINDOW TUNING
No Side Bands Cut

New Free

Send Today for

IMPROVED
1930 MODEL
VELVE.
TONE
AMPLIFIER

Special amplifier

power supply,
dLSlgncd for best
use with Nation-

al MB-30 Tuner.
Bulletin., *","

"6
.,

il d

Licensed

- .
’)mjl SPON\SL Mall

Coupon

BOX

Double screen
grid. Full A, C
operation., No
hum even with
head phones.
Made also  in
new batlery
model.

Curve Showing Tuning (“Imractcnshcs of
MB-30 Tuner. Note “Open Window™

Response Curve MB:30.
Note that reception is just [ N9

. NATIONAL CO., Ixc
Sherman, Abhott & Jackson Strcets
I Malden, Mass.

Gentlemen:

Please send me your nhew free hulletin describing the 1930-31
MB-30 Tuner.

NAMC 5« awprmgmems 1 mmem vwe® wew ram 1 5 Orwm S g T

1
1 AGdTesSS W . Seoniiim ot S m i § N N T -

P Y

effect giving high sclectivity without cut- as good on long as on short

ting of side bands. WAYES,
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The Radio Forum

A Meeting- Place for Experimenter, Serviceman
and Short-W ave Enthusiast

The Experimenter

A Novel 32-Volt “A” Eliminator
and AC Voltage Regulator

By Rov B. Moulin
Gilman City, Mo.

NYOXNE who is handy with tools
can make a very beautiful and
efficient 32-volt “A” battery
eliminator or an a.c. voltage reg-

ulator, as his requirements dictate. In
designing these the writer has tried to do
away with that “mechanical appearance”
which greets the eye when you peer into
a machine shed and to substitute in its
place that delicate touch which will har-
monize with the furnishings of almost
any home. From his viewpoint he suc-
ceeded when he desizned them in that
attraclive pyramid effect
such as is shown in one

the two sides adjoining the front side of
the climinator, so as 10 serve as a sup-
port for the choke coil. The other side,
or rather the side which is to be the back
of the eliminator, should have two holes
about 3§ inch in diameter drilled in it
about one inch from the bottom, to serve
as openings or outlets for the wires lead-
ing 10 and from the eliminator. For the
next and only remaining item to be made
before assembling the base “fashion” the
small top of the base. An end view,
with complete dimensions, is shown in C.

The base may either be fastened to-
gether with small (14”) wire brads or
with glue. In case the former is used a
nail set should be used to drive the brad
heads down into the wood so that they
may be concealed with putty. Also if
the corners do not fit close enough after

The only practical way of reducing a 32-
volt direct current down to a voltage that
is suitable to furnish the filament current
for a batiery set is by means of a re-
sistance or resistances. With the ordinary
resistance considerable current is wasted
as heat in reducing 32 volts down to 6
volts. For example, if a receiver re-
quired 1.5 amperes at 6 volts, in operating
it irom a 32-volt line only 9 watis would
be used out of 48 watts expended. How-
ever, by using incandescent lamps for re-
sistance a considerable portion of this
wasted energy would be converted into
light which, as you know, can easily be
utilized around a radio.

Rheostat R is used to secure the cor-
rect filament voltage at all times as indi-
cated by volimeter V. It also may De
used as a volume control with good re-
sults.

The 32-volt (positive)

of the accompanying
- drawings.

The constructional de-
tails of the 32-wolt “A”
battery eliminator will
first be given. Procure
the following material:
One lamp stem.

lead may be used in place
of the first “B” battery on

some receivers, or in case
the voltage of the “B”

Two kevless sockets.

One 0-8 volt d.c.
meter (V).

One 40-ohm Carter hi-
watt type rheostat (R).

One Carter 44 switch (S).

volt-

batteries has dropped
somewhat it may be used
to boost their voltage.
However, this laiter case
1s not to be recommended
very highly except in
emergencies, as a “B

One heavy-duty choke coil
Ch).

One 3-wire bhattery cable.
Five feet of lamp cord.

One attachment plug. |
Correct incandescent

LON FIRST
*B" BATTERY

battery whose voltage has
dropped to such an extent
that additional voltage is
needed to operate the re-
ceiver is very apt to be-
come noisy.

Choke coil I is used to
smooth out any distur-
bances or fluctuations that

lamps (L1, L2).

4”, preferably 3-ply,
board 14” x 18" cr larger.

A few screws, brads or glue, hook-up
wire, ete.

One 0.1 mid. condenser (C).

Having obtained the material proceed
to construct the base or container of the
eliminator which likewise, with a few
alterations, may be used as the base of
the a.c. voltage regulator. Saw the board
mentioned under list of material into
strips seven inches in width. DPlace these
in the miter box (one at a time, of
course) and saw out four pieces like the
one shown in A. These are the four sides
of the base or container of the eliminator.
Holes should be drilled in one of these
side as shown in B so that the voltmeter,
rheostat and switch may be mounted on
it. Next fasten a small strip 142” x ¥4” x
5” one-half inch from bottom to each of

being fastened together, fill all cracks
with a good grade of crack filler, allow
to harden, and then sandpaper the entire
base. Finish In a color that will har-
monize with the furnishings of the home
in which it is to be installed, if possible.
The accompanying photograph of the
eliminator will help answer any details
that may have been omitted in the above
description.

The wiring diagram of the climinator
is shown in D. A brief explanation of a
few of its parts follows:

Incandescent lamps are used as the
chief resistors. One of the reasons being
that they are more economical, for this
purpose, than any ordinary non-illuminous
resistance. As this later statement is apt
to be misleading, an explanation will be
given at this point.

www americanradiohistorv com

may occur on the line. If
considerable disturbances
are present use a filter condenser in con-
junction with the choke. No doubt it
will be necessary to apply automobiie in-
terference tactics to the light plant engine
to quiet it.

A few operating and installing hints
that should be rememhered are as fol-
lows:

1. The wattage of the two incandescent
lamps depends, of course, upon the re-
quirements of the receiver to which the
eliminator is to be connected. TFor the
most economical operation use the small-
est wattage possible that is consistent
with satisfactory operation of the receiver
at all times.

2. A receiver to be ideally adapted for
use with this eliminator should have a
method of volume control that does not

(Coutinned on page 361)
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FACTORY TC YOU-SAVE 70 507%~COMPARE WITH COSTLIEST OUTFITS BEFORE YOU BUY

. ) Y'S
T PNt Wilira, 30 PREE

g 1901 Mirnco “Easy-Chair™
l NEWEST IN RADIO- mode!l with mazazine racks,
each ead, DTlace it anywhere in any reom.
Easily moved about. Contiains a eomplete
full-size radio and Saper-Dynamic speik-
er! No outside aerial or ground reguired.
Many other new, elever odels, obtainable
© powiere else, shown in Iree liter-
ature.

(No ol)ligation to ])uy)

Get Our
«“SEND NO MONEY”
11th Anniversary Oifer!

FULL

YEARS

GUAR,

ighted | dial

steel chassis

Also latest PUSH-PULL Amplification

Built like—looks like— performs like newest vadios in many oulfils smuch more costly.
Latest, finest, heavy dufly construction. Skilfuily cngincered 10super-utilize a
battery of 224 SCREEN GRID iubes—in addition to 245 PUSII-PULL
POWER, 224" HUM-FREE long-lived POWER DETECTOR and AMPLI-
FIER and 280" A-C TUBES. Vari-fone feature gives any tone-pitch your ears
prefer, Awtomatic Sensitipity Control reduces “fading,” protects tubes. Phonograph
pick-up connection. Built-in housc wiring aerial and ground. Built-in plug for
electric clock, lighter, lamp, cte. Super-sturdy power section. Razor-edge sclectiv-
ity; Super-Dynamic Cathedral tone quality; marvelous distance-getter. Solid one-
year guarantee if you buy! Wide choice of cabinets,

Easy Chair On ’y

Model
(as fitustrated less t:bes)

Values possible because you

deal direct with big factory

TRACO

TRADE MARK REGISTERED

=INEW LOW
FACTORY PRIC
SAViES02

Similar Low Prices on

Beautiful Variety of

Latest Fine Conseoles
Send Coupon!

30 DAYS’
FREE TRIAL

—

Popular "'Lo-Boy'’, Takes very
Iltlle  space.  Stores haven't
anything as ¢lassy at $50.00
more.

Medlum-size "HI-Roy*'.
ng doors. Rich deslen,
. fine finish. Astonlsh-
ingly low factory price o you.

Blid-
fine

old, reliable Radio Factory again
sets the pace in high-grade, latest
guaranteed radios direct to you. And

now — at history’s

quiet operation, razor-shar p Separation of
nearby stations, tremendous “kick” on
distant stations, Vari-Tone and auto-
matic sensitivity control, and other latest
features—be the

sreatest savings.
With this newest
perfected SUPER
SCREEN GRID,
push-pull, super-
powered and hum-
less electric AC set
in clever, beautiful
new Miraco-Master.

USER-AGENTS WANTED
Exclusive Territory—
Try it at Qur Risk!

Spare or full time. No contract,
no experience required. Big
money! Send conpon now!

envy of many who
pay 2 or 3 limes as
much!

Send for proof
that delighted thou-
sands of Airaco
users cut through
locals, get coast to
coast, with tone and

crest consoles Ob-
Lainable nowher2 else—you are guaran-
teed satisfaction, values and savings un-
surpassed, Ge! Amazing Special Offer!

At our risk, compare a Miraco outfit
with highest priced radios 30 days and
nights. Surprise, entertain your friends—

a power of Costly sets.
Miraco’s are huilt of finest parts—ape
proved by Radio’s highest authorities.
Our 11th successful year!

Deal Direct with Big Factory

Miraco outfits arrive splendidly packed, rig-

o : .
| n@] latest 1001 Teatures, “Treng. CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS
(SR o L Youneed notsendusacent!Forits Den’t Confuse with Cheap Radios EASY
N 11thsuccessful vear, America’sbig,  With Miraco's rich, clear Cathedral Tone,

TERMS

to reliable
persons only

el their opinions. Unless 10097 delighted,
don’t buy! Your decision 1s final—no
argument!

Only marvelously fine radios, of Iatest
perfected type, 2t rock-botlom prices, can
back upsuch a guarantee. Send postal Or  scts—successfUl sinee 1920, SEND POSTAL
coupon for Awiaztng Special Factory Offer! OR COUPON NOW for Amazing Offer!

MIDWEST RADIO CORP.,804-AO Miraco Dept., Cincinnati, Ohio
BEAUTIFULLY ILLUSTRATED LITERATURE. TESTIMONY OF NEAREY

idly tested, to plug in like a lamp and enjoy
at once. No experience needed. Entertain
yoursclf 30 days—then decide. Liberal year's
guarantee If you buy. Flay safe, save tots of
money, insure satisfaction-~deal dircct with
Radio’'s biz, reliable. pioncer builders of fine

Ihese Consoles are Equn-pped with

SUPER DYNAMIG

CATHEDRAL TONE REPRODUCERS

Also hullt-in
acrinland ground
saned hullt-in extra

llght socket?
Marnificent new creatlon.
super Sereen Grid KRado.
Phonograph under same 1id,
Greally under Driced. Send
coupen  for low [sctory to
you prices.

USERS, PROOF OF OUR RELIABILITY—
All the proof you want—of our honesty, fairness, size, financial integrity, radio expericnce and
the performance of our scts—including Amazing Factory Offer —sent without obligation)
EdENEEIEZzEACENEEREEREEEEEE
ree MIDWEST RADIO CORPORATION [THIS COUPON
@ Pioncer Builders of Sets— 11th Successful Year
a 804-AO Miraco Dept., Cincinnati, Ohio AN ORDER
WITHOUT OBLIGATION, scad latest literature, Amazing Special Free Triafl Send-No-
B  Moncy Offer, testimony of hearby uscrs and all Proof. [ User, O Agent. (] Dealer
B [ Check here if interested in an EXCLUSIVE TERRITORY PROPOSITION
B NAME ADDRESS (e ieeceemimnics s remsaes
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Repairing “4” Power Filter
Condensers

When the serviceman goes out on a
call where the complaint is tco much hum
in the loud speaker the trouble can usually
be traced back to the “A” power. In
this part of the equipment is a bank of
electrolvtic condensers, usually three of
about fifty thousand microfarads each.
After these condensers have been in use
for four or five months they have to be
replaced due to drying out and net
properly filtering the rectitier current.
When this replacement has to be done
twice or three times a year the set owner
would be far better equipped with a
storage battery and trickle charger.

For the serviceman or those elec-
trically inclined the rebuilding of these
condensers is a simple task. Mix a solu-
tion of ammonium phosphate, one pound
to a gallon of water. and let it stand in a
jar overnight. Remove the condensers
from the mounting in the eliminater and
remove the covers. The inside is alumi-
num sheets spaced with tissue paper and
care should be taken in handling to not
tear or puncture it. As the solution has
stood overnight, all that will have to be
done is to stir it and then carefully lav
the condensers in the solution and let sink
to the bottom. After they have been in
this condition for six hours, take out and
allow to drip off excess solution. This
usually takes an hour and then the con-
densers are ready to be put back in their

containers and assembled in the “A
power.
This rebuilding will last for three

months, or the length of time the original
condensers lasted, besides being cheaper
in cost.
D. \A. Browx,
Marion, Ohio.

Dust and Dirt Responsible
For Reception Noises

One of the weak points of the average
radio set is the volume control. When it
is realized that a resistance of thousands
of ohms is required for distortionless
volume control, and that an amplification
of thousands of times takes place between
the circuit and the powerful loud speaker,
it stands to reason that the slightest un-
certaintv of contact causes tremendous
noises, Manv sets sound like the rumble

The Serviceman

of thunder when the volume control is
adjusted. The serviceman. called upon to
repair the set, simply cleans the contact
and the wire turns. Dust and dirt may
be the cause of noise in wire-wound de-
vices, although poor design may also
cause uncertain contact and therefore
noise. In the case of non-wire devices,
noises may arise irom unceriain or poor
contact or conduction in the resistance
material emploved.

By enclosing the wire winding and the
contact member, given the proper design
in the first place, dust and dirt may be
eliminated as the most common source
of noise in the usual radio set. The bet-
ter types of volume control are now en-
closed, so that no dust and dirt can reach
the working parts.

CHARLES GOLENPAUL,
Brooklyn, N. Y.

Remote Volume Control
For the Radio

A rheostat (0-2000 ohm variable resis-
tor) inserfcd in the ground lead of the
radio makes an excellent volume control

that may be placed at any convenient
peint.
RESISTANCE
MOUNTED ON RADIO
’ﬂ WINDOW SILL SET
? F
’ | 2| eno. f
{ ” LEAD
2 5 s’ A
] B &r -6 .0
c’ﬁ A W1}
v A ; e
Y, ==
el 0 TO. 2000

OHMS VAR,
RESISTANCE
4

In the case shown in the accompanying
diagram, the ground lead ran around the
room underneath the window. The lead
was cut and the resistance inserted and
mounted on the window-sill by means of
a small brass bracket. much the same as
it would be mounted on the panel of a
receiver. The method of mounting is
shown in the insert on the diagram.

This arrangement has been successfully
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used on a Philco Model 86 a.c. receiver
and the particular corner mentioned con-
tains an easy chair and a reading lamp,
and the control of volume without mowv-
ing from that favorite spot adds greatly
to the comfort of both the chair and the
radio.
G. G. WHEELER.

Fixed vs. Automatic Line
Volitage Controls

Although many devices for protecting
the radio set against excessive voltages
have made their appearance, there is still
some confusion regarding their exact
meaning.

The most common type is the fixed re-
sistance, usually of 13 to 23 ohms, in-
serted in the primary circuit of the socket-
power radio set. The fixed resistance
serves to reduce the applied voltage to
safe values, and therefore protects the re-
ceiver. In some instances there are taps
for handling a variety of line wvoltages.
However, the resistance is fixed, and
when the line voltage drops down to nor-
mal or below normal the resistance should
be eliminated from the circuit if the
radio set is to operate properly. Low
voltage, it will be noted, affects the sen-
sitivitv, volume and tone of the radio set,
while high voltage strains the tubes.
power transformer and filter condensers.

The ballast or automatic type provides
a variable resistance in the circuit, in
keeping with line voltage tfluctuations.
Thus when line voltage is high, more re-
sistance is automatically introduced in the
circuit. When linc voliage drops to nor-
mal or below normal, less and less resis-
tance is introduced automatically. There-
fore the true ballast tyvpe provides ap-
proximately uniform voltage down to
normal line voltages, for satisfactory
operation, when emploved in conjunction
with the usual set, in the form of an ac-
cessory or plug-in device in the attach-
ment cord. If regulation is desired for
sub-normal voltages, then it becomes
necessary to use a lower voltage primary
for the power transformer, say an $83-
volt winding, with the ballast supplving
the required drop from any line voltage
to the 33-volt value required. In such a
case the ballast is a built-in feature, as in
the more advanced sets.

CuarLES GOLENPAUL,
Brooklyn, N. Y.
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10 KILOCYCLE
STATION
SEPARATION

. WORLD-WIDE
4+ RECEPTIONI

IS FINALLY WRITTEN

THIS AMAZING SUPER WILL BE SET DOWN AS

THE FIRST « « «
REALLY GREAT RECEIVER

In the development of all arts and
devices, there stand out epochal,
basic achievements toward perfection.
Motor car men know exactly the feat
that marked the turning point to today's
unfailing relisbility of the automobile.
The aviation expert knows what ‘plane
established the pattern of design and
construction to insure scfe travel
through the air.

And, we know enough of radio
now to make this bold claim that this
wonder 1931 H. F. L. Mastertone 10
marks entry to an entirely new era in
this new art.

The Supet's the Thing!

Long known to be the ideal circuit
for receiver use, it remained for
H. F. L. to adaptthe super-heterodyne
to practical home reception. True to
its neme, the super has been the
superior set in power, in selectivity,
in pure tonal quality. Yet to combine
these qualities with the demanded
simplicity of control and ease of opera-
tion was a task that baffled radio’s
best engineers for years,

Now we have all these features in
a history-making receiver and at a
price that bespeaks the genius and

cleverness of today’s engineering skill
and manufacturing ingenuity.

Awe-Inspiring in Action!

This receiver is actually, definitely
revolutionary. It sets up entirely new
standards of design, building and per-
formance. Operation of silky smooth-
ness that thrills you to new heights of
radio enjoyment. Sharpness of selec-
tivity that is truly breath-taking in its
surprising precision. A sweet, full
tone quality that is inspiring in its
sheer naturalness! Power and reach
that awes even the hardened, experi-
enced DX explorer!

Why lt is Different

H. F. L. exclusively uses the newly
perfected Hopkins Band Rejector
System, a circuit of which you will
hear much from now on in redio. By
this method, the width of the band
may be adjusted to absolute precision,
without impairment of the audio. Tune
the entire scale in steps of 10 kilo-
cycles, just as surely as you set the
clock! Distant stations reproduced with

the same clarity and definiteness as
locals!

Tey It at Home

Surging power that lays the world of
broadcast at your finger tips! Tone that
lifts you to the realm of illusion with
the artists before you—reproduction
that elevates you to hitherto unscaled
heights of musical enjoyment.

Give H. F. L. the chance to prove
all these unusual claims. Test the giant
power of the Mastertone in your own
home. Experience its uncanny separa-
tion of stations. Thrill at its amazing
reach into the far corners of the world.
Do this all at our risk.

Book Tells All

Details of this history-making re-
ceiver and our new policy of distribu-
tion, placing this wonder set within
the reach of all, are set out in a new
Brochure. Send for and get this book
without cost or obligation. No sales-
man will call on you—you will r.ot be
importuned to buy. Write now. You
owe it to yourself to know all about
the H. F. L. Mastertone 10 before
purchase of any new set.

HIGH FREQUENCY LABORATORIES

DEPT. D-930, 3900 CLAREMONT AVENUE

CHICAGO,

ILLINOIS

AMERICA'S LOWEST PRICED FINE RADIOl

HEL

MASTERTONE
SUPER 10

rvv
HIGH FREQUENCY LABORATORIES, Dept, D-930

-~ v vvvy

3900 Claremont Ave., Chicago.

Without cost or obligation, please send me a copy of your
new Brochure describing the new 1931 H, F. L, Mastertone 10

and your liberal szlling pelicy.

Name.

Address.

City State _

v VvV vw
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With

the Short Wave Fans

E. 4. Clem, Station TW9FBE,
Pueblo, Colorada, gives us this
nonth two suggestions that are
of interest to shori-wave fans.

Debunking the Single
IWive Feeder

During the past vear or so there has
been much discussion in various radio
magazines about the single wire f{fed
Hertz antenna and in private it has been
much cussed. Most of the cussing has
been caused by the general practice of
coupling the feeder direct to the trans-
mitter inductance. Vhen connected in
this way it is veryv difficult to keep the
feeder from radiating and it also makes
the (ransmitter tune broadly.

The way to make this tvpe of antenna
work properly is to couple the feeder
with a coupling coil. one side of which
connects to the feeder and the other to
the ground. ‘When connected in this way
there is no trouble {from the feeder
radiating and the transmitter tunes much
sharper. The only precaution is to get
the feeder and ground wires of such a
length that they are not resonant to the
working wave. The way to test for this

_RADIATOR (ANTENNA)

FLASHLIGHT
LAMP
4 FEEDER
LOOP OF &
“WIRE
i

T 3d

is to place a flashlight globe in series
with the feceder and at the same time
hold a loop ot wire, with another flash-
light globe in the center. near the trans-
mitter inductance. If the transmitter is
oscillating properly, the globe will light
up when the loop is held near the in-
ductance. The coupling coil is placed
close to the inductance, this is because
when working properly, it is not tuned
to the working wave. therefore it is neces-
sary 1o use tighter coupling than if a
two wire tuned feeder is used.

The wave-length of the transmitter is
then varied until resonant spots, denoted
by the flashlight globe in the center of
the loop growing dimmer, are found.
When the transmitter is tuned to reso-
nance with the feeder, the globe in se-
ries with the feeder will light up, but if
this wave is far enough from the funda-
mental wave of the radiator, the globe

will not iight or if so, very dimly, when
the transmitier is tuned to resonance
with the radiator. hen tuned to either
wave, the globe in the loop will dim be-
cause the antenna is taking current away
from it. If a plate milliammeter is used
it will not be necessary to use the loop
because tesonance will then be indicated
by an increase in plate current.

Another point that has been much dis-
cussed is the position of the feeder on
the antenna. According to some, this
point has to be exactly at a distance of
13.9 per cent from the center, but my
experience is that there is nothing magi-
cal about this point. If the tap is
placed nearer to the center, the coupling
coil inside the station will have to be
placed closer to the transmitter induct-
ance. and if it is placed farther from the
center, vice versa. The operator can put
the tap on at 13.9 per cent from the
center and then vary the number of turns
in the coupling coil until the proper
amount of coupling is had, or he may
decide on the size of coupling coil he
wants to use and then vary the tap on
the antenna. In either case, it should be
arranged so that the coupling coil is close
to the transmitter inductance. If the
operator will take pains to change the
length of the feeder until it is not in reso-
nance with the working wave, the re-
sults with this antenna will surpass any
other type. Pains should be taken to
get a good ground also.

Eliminating Fringe Howl

A great many short wave receivers are
cursed with a condition known as fringe
howl; that is, when the regeneration is
reduced to the edge, the receiver breaks
out into an audio howl. This condition
is caused by radio {requency currents
present in the audio amplifier. It is not
troublesome with one stage of amplifica-
tion, but when two stages are used, the
receiver becomes unmanageable.

This condition is easily cured by using
the by-pass condensers and radio fre-
quency chokes as snown in the diagram.
C1, which is shunted across the secondary
of the first audio transformer, has a ca-
pacity of .00025 mid. In some cases it
might have to be increased, but it
should be kept as small as possible be-
cause a large condenser cuts down the
volume. CZ. which is shunted from the
plate of the last tube to the filament, has
a capacity of .006 mfd. This capacity
is not critical.

The radio frequency chokes prevent
body capacity troubles from the phone
cord. If thev are omitted, touching the
phone cord will detune the receiver or
knock it out of oscillation. When by-
passed in this way, it is possible to run
the receiver full blast without any trouble
from fringe howl and the regeneration
works as smoothly as on a two-tube re-
ceiver.

www.americanradiohistorv.com

A Simple Antenna Switch

In a set having a midget condenser in
series with the antenna it may be found
that there are times when it may be used

to better advantage when there is a di-
rect antenna connection.

I have such a set. Tinding a switch
not quite as handv as I would wish I
began casting about for a solution to the
diticulty. I finally hit upon the idea of
fixing the midget condenser so that it
would short-circuit itself when so desired.

The idea may not work on every mid-
get, but with a little ingenuity anyvone
may readily devise a method that suits
his own condenser.

I made a self-contained switch by
affixing a small piece of old brass con-
denser plate to the stator screw and an-
other to the rotor so that they would
mesh when the condenser had just passed
the maximum capacity stale.

Herewith is a simple sketch showing
how the trick was done. The switch may
be set to make and break at anv desired
point. The contact members should be
shaped so that they do not interfere with
the normal action of the condenser.

Rov J. Ausriy,
Columbus, Ohio

— = — ;
Contributions which are accepted
and published in this department
will be paid for at the customary
space rates. We will be glad to hear
from any of our readers who may
wish to relate their short-wave ex-
periences.
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towering through the ages, majestic monuments to
human ingenuity, persistence and thoroughness.

Radio, teo, has its noble achievements—its testi-
monials to the skill and purposefulness of its pioneers.

For six years, Hammarlund Receivers have stood in the
forefront of radio. They have embodied the very
essence of all that is good in design and performance.

Adjectives may describe, but only by seeing, hearing
and operating the new Hammarlund HiQ-31 Receiver
can you accurately gauge its superiority over anything
the radio world has as yet presented.

Custom-built, of course, as all really fine things must
be, it appeals to those who appreciate quality.

Whatever your interest in radio—as designer, builder
or buyer—you will welcome a copy of the 48-page
HiQ-31 Manual, Profusely illustrated and containing
a 12-page gravure insert of cabinet designs, it tells
the complete HiQ-31 story. Mailed postpaid, upon
receipt of 25 cents [stamps or coin).

HAMMARLUND-ROBERTS, INC.
Dept. RN-10, 424-438 West 33rd St., New York, N. Y,

Cabinets of rare Distinction and Acous
tical Accuracy. Radio and Radis-Phono-

/ = graph Combinations - styled and priced
// :—é-: - for the needs of cottage or castle.
. ey e
. Bl e
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~RADIO NEWS HOME LABORATORY EXPERIMENTS~

How to Use Power Tubes

Anong other things, this TABLE 1 — or a very high resiksltam‘ﬁ. The
- i ower is a maximum when the exter-
Ixperimenter Sheet tells P — . S is 10 ohms. The irn-
you about power tube effi- I EXSRIEE RSN (5CRS portant point is that the external
crenc undistorted output EXTERNAL | CURRENT| VOLTAGE | POWER resistance that gives maximum power
and c);’n/’hn g devices ’.ielze RiTwome |AupEres| “R1 - | wATTs | has a value exactly equal to the in-
. . y 5 3 ToE o5 ternal resistance of the battery. This
JH[;]L’CI is concluded wnext — 2 2.86 1145 | 327 | relation will always be true—maxi-
month. 5 | 267 | 1335 | 356 mum power output will be obtained
! 8 222 | 116 | 38l when the resistance connected across
HE power tubes in a radio re- — e e the device is equal to the internal re-

ceiver must supply power to a  — BES %6 | 359 sistance.
loud speaker—and it is the ‘:_30 [ o 300 | 300 All of these relationships apply
task of the engineer to sce 50 [ o061 | 335 224 with equal force to the power tube.
that this transfer of power is per- 100 | o264 | 364 3.3 In tube circuits (see Fig. 2) we deal
formed efficicntly and with but a with the a.c. plate resistance of the
small amount of distortion. Only a small - tube instead of the internal resistance of
amount of power is available from a tube TABLE 2 ) [ the battery, and in place of the external
and the circuits must therefore be de- PLATE resistor connected across the battery we
signed to usefully employ as much of this oF TuBE ﬁﬁs'gm:‘gﬁ have the loud speaker or other device
power as is possible, without producing ! which the tube is used to operate. Values
excessive distortion. :Z'; ,2::3 of plate resistance of wvarious tubes will
The important factor determining the ~%0 1800 be found in any standard tube chart. A

amount of power obtained from a tube is
the load into which the tube works. This
sounds complicated, but it really is not. Let us illustrate
by means of an example. Suppose we have a battery sup-
plying 40 volts and the resistance of the battery is 10
ohms. We want o connect a resistance across this battery
(see Fig. 1) of such value as to obtain maximum power in
the resistance. What value should the resistance have?

Most of us know Ohm’s law, which states that Current

Volts
= ————— anc¢ we must also recall that Power = Volts
Resistance
X Amperes. Now, using these two simple equations, let

us see if we cannot determine the proper value of the re-

sistance to obtain maximum power. Suppose we connect

5 ohms across the battery. The current will be Current
10

= 2.67 amperes. The voltage drop across the 5-
10—35

ohm resistor will he Voltage = Current ) Resistance =
2.07 X 5 = 13.35 volts and thercfore the power in the
resistor will be Power = 13.35 X 5 = 66.75 watts.

Now you can work out other examples in a similar
manner, using other values of resistance. We did this and
obtained the data shown in Table 1. This table shows
some very fundamental facts. Let us first look at the
sccond column showing the current in amperes. Here we
note that as the external resistance is increased, the current
goes down. If we wanted to obtain maximum current from
the battery we would therefore use the lowest possible
resistance—actually we would short the battery, and what
experimenter doesn’t know that shorting a battery is the
quickest way to run it down? Now examine the third

few representative values are given in
Table 2.

Working on the basis that the facts determined from
Table 1 are equally applicable to the tube, we can decide
that the —71A will supply maximum output when the load
resistance is 2000 ohms, the —-50 will require a load resis-
tance of 1800 ohms and so forth.

But in radio circuits we cannot only consider power, for
of equal importance is the problem of distortion. Radio
engineers have set a limit of 5 per cent. as the maximum
permissible distortion in a power tube circuit and with
this figure as the criterion, experiments show that the tube
should be worked into a load resistance twice as great as
the plate resistance. Therefore the load resistance for the
~71A should be 4000 ohms. Since the load resistance is
then not equal to the plate resistance, maximum power
output will not he obtained. The problem is then to deter-
mine by how much we reduce the maximum possible power
when we work with a load resistance twice the tube resis-
tance. To determine this point we can again refer to the
data in Table 1. In this example we had an internal resis-
tance of 10 ohms, and when the load resistance had the
same value the power in the load was 40 watts. Now
when we connect across this battery a resistance equal to
2 > 10 or 20 ohms, we find from column 4 that the power
is reduced to 35.4 watts. The percentage reduction in

354

power is > 100 = 89 per cent. Therefore by working
40

a tube into a load resistance twice that of its plate resis-

tance the power output is decrcased by about 11 per cent.

Actually a decrease in power output of 25 per cent. would

be just noticeable to the ear and therefore a decrease of

11 per cent. will not cause trouble,

column showing the voltage across

the resistance. This column shows
just the opposite characteristic. Max-
imum voltage is obtained with a large
resistance across the battery. So if
we want to obtain maximum voltage
we should use a very large external
resistance. Now look at the last col-
umn showing the power. Here we t

([

note a very peculiar thing. The

INTERNAL RESISTANCE
oF BATTEFIY 10 OHMS

_EW_—;

F

FiG.¢

Circuits usirg power tubes are
therefore designed on the basis that
the load resistance will be equal to

% EXTERNAL twice the a.c. plate resistance of the
2 esslS'rOR tube. This condition is always as-
< sumed in plotting tube characteristics
S DETERMINED and in all tables of tube characteris-

tics will be found a column headed,
“Maximum Undistorted Power Out-

power is small with either a very low

(Continuted on page 332) J
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de Borest
meets.

RADIO dealers have been demanding
of the tube industry:*Give us a screen
grid tube that will deliver consistent per-
formance and eut down service calls!”

We have responded with the de Forest
Type 424 Screen Grid tube and the per-
fected 427 Audion. That we have success-
fully met the challenge of the trade is
conclusively proved by the many glowing
reporfts from radio manufacturers,dealers
and service men. The greater degree of
vacuum of these tubes, their rugged oxide-
coated filaments, extreme sensitivitv, uni-
formity and demonstrated long life reveal
them as the radio tubes you have been
waiting for.

PUSH de Forest tubes. In so doing youn
are showing vour eustomers that not only
are you interested in the sale of a tube, but
also what it does after it goes into his set,

e 7o1es¥ ravio Tuses

DE FOREST RADIO COMPANY, PASSAIC, NEW JERSEY

BOSTON -+ NEW YORK +« PHILADELPHIA + ATLANTA ¢+ PITTSBURGH + ST. LOUIS ¢ KANSAS CITY * DENVER
LOS ANGELES . SEATTLE # CHICAGO ® MINNEAPOLIS . DETROIT o DALLAS o CLEVELAND

Export Department, 304 East 45th Street New York City, N. Y., U. S. A.
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put” which indicates the power output of the various tubes
when they arc worked into a lead resistance equal to ZRp
(two times the plate resistance).

Experimenters will wonder why we talk about working
the tube into a resistance when in actual practice we never
do this but always connect the tube to a loud speaker.
The reason for this is that to determine the power output
of a tube when it is working into a loud speaker would
necessitate taking into consid-
eration the efiective resistance

type -27 tubes. Quite evidently a transformer can be used
to obtain either more or less voltaze. Now a transformer
consists of two windings, a primary and a secondary, and
the vollage across the secondary depends upon the ratio of
the number of turns on the primary to the number of turns
on the secondary. Ii the secondary has twice as many
turns as the primary, the secondary voltage will be twice as
great as the primary voltage; if the secondary has half as

many turns of wire as the pri-

mary, the secondary voltage

v, e = N ! ; "
and efiective reactance of -the o0 REST S ANCE: | will be hali as great as the pri-
qud speaker. These two quan- mary voltage. Siated a. a
tities varyv considerably, de- 4 i simple formula, the secondary
pending upen the frequency at s " Primary voltage
which thev are measured, and e voltage =

are not the same in any two % Ratio of turns
loud speakers. In order to £ Now in the previous example
make it possxhlq to measure m SIGNAL VOLTAGE we found that we required 4.96
tubes under certain simple con- oL E EQUIVALENT volts across the 10-ohm resis-
ditions, reproducable at any TUBE CIRCUIT TUBE CIRCUIT tor in order to have the same
time, a resistance is always ) ( COMPARE WITH FIG.{) power in it as the 3000-ohm
used. Measurements made by 8 FiG.2 - 4 resistor connected across the

difierent engineers in various
laboratories are thereiore di-
rectly comparable and this is of course of immense ad-
vantage in discussing tube characteristics and in standard-
izing their constants.

The fact that o loud speaker does not look like a pure
resistance but acts instead like an electrical circuit contain-
ing resistance, inductance and capacity complicates the
problem of efficiently connecting a loud speaker to a tube.
Since the impedance of a loud speaker varies with the fre-
quency, what we do in practice is to pick some impedance
which gives a good characteristic and work out the nec-
essary design of the remainder of the circuit using this
vialue of impedance. In working with the old W. E.
540AW cone, for example, we assumed that its effective
impedance was ahout 400 ohms, although actually the
impedance varies irom about 2300 ohms up to 30,000
ohms.

The moving coil system of the modern dynamic loud
speaker has a very low impedance, usually around 10 or
20 ohms. This raises the problem of how we can work
such a loud speaker with ordinary power tubes which
usually have an a.c. plate resistance of about 2000 ohms.
This difficulty is solved by the use of a transformer which
has the very useful characteristic of permitting us to make
a 10-ohm moving coil act as though its impedance was 1000
or 5000 ohms or any other impedance we might choose.
How this is accomplished

110-volt line. We can get this
4.96 volts bv using a trans-
former to step down the line voltage and the required ratio
of turns can be determined from the above simple for-
110 (primary voltage)

mula. 1.96 (secondary voltage) ==
Turns ratio
110 (primary voltage)

4.0 (secondary voltage)
fore the primary must have 22.4 times as many turns as
the secondary. Now from all these figures we can obtain a
very interesting and important relation that is alwavs
true. If we divide the original resistance, 5000 ohms, by
the second resistance, 10 ohms, the ratio is 500. Also, if
we square the turns ratio, 22.4 times 22.4, we also obtain
500. In other words, the ratio of the two resistances =
(turns ratio)”. This is a fundamental relation in all trans-
former circuits and it greatly simplifies the problem of
determining the turns ratio required if the primary and
secondary load resistances are known.

Let us apply this to a tube problem. Suppose a -71A
tube was to be used with a moving-coil loud speaker, the
effective resistance of the moving coil being 10 ohms. We
know from our previous discussion that the —71A tube has
a plate resistance of 2000 ohms and therefore the load re-
sistance should be twice as great or 4000 ohms. We want

to work with a loud speaker

Turns ratio 22.4. There-

can best be explained by a
simple example.
Suppose we connect a

THESE TwO CIRCUITS ARE
ELECTRICALLY THE SAME 5

5000-ohm resistance across i 20 T0 4
a 110-volt a.c. line. The ol 02!403(5 TR?NSF'
current from Ohm’s law will

E 110
bel = — = = 0.022

R 5000

amperes, and the power in
this resistance will be Power
~EX1=110X022 =
2.46 watts. Now suppose

10 OHMS

H
b
1

l
MOVING COIL

that is only 10 ohms and
therefore the ratio of the

" desired resistance to the ac-

“TA tual resistance is 4000 di-
Rp= 2000 .

P oS vided by 10 or 400. There-

fore from the preceding
equation 400 = (turns ra-
tio)*, therefore turns ratio
= 20. This all means that
if we take a 10-ohm loud
speaker and connect it to
the secondary of a 20:1
transformer that the pri-

FIG.3

we had a 10-ohm resistance

and wanted to get the same

power in it. To do this the voltage across the 10-ohm

resistor would have to he 4.96 volts. This can be proven

as follows. If the voltage is 4.96, the current in the 10-
4.96

ohm resistor will be T = —— = 0.196 amperes and the

10
power will be Power E X1 =496 0496 =246
watts, which is the same as in the previous case.

We all know how we use power transformers to step up
or step down the line voltage. With a line voltage of 110
volts we frequently use transformers that give us 400 volts
on: the plates of rectifiers and 2.5 volts for the heaters of

mary may be connected to
a 2000-ohm tube and the
entire circuit will operate just as though the loud speaker
had an impedance of 4000 ohms, the correct load impe-
dance for a 2000-ohm tube. The circuit is shown in Fig. 3.

The power tube is one of the most important parts of
the radio receiver and space is not available in this month'’s
Home Experiment Sheet to describe some simple experi-
ments. The discussion of the power tube will therefore
be continued next month, when some simple experiments
will be described.

For supplementary reading on this subject we refer vou
to the article entitled “\What Power Tube Shall T Use?” by
James Martin, appearing in the August, 1929, issue.
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Rapio News ror OctoBEr, 1330

ERE arc new thrills awaiting you—the

thrills that come from making and
doing things you can tal:ie pride in! Hc,re,
also, is real recreation and profit!

Breakfast Nooks — Fireplaces — Cedar
Chests — Modernistic Sideboards — Blow
Torches — Auto  Accessories — Decorative
Lighting Fixtures — Garden Fountains —
Wood Lathes . . . whether it’s carpentry,
plumbing, masonry, clectricity, “HOW TO
MAKE IT” will tell you what to make and
d

Hundreds of things for your car, for making
yvour home more ‘beautiful and comfortqble,
for broadening the facilities and usefulness
of your own work shop!

Whether it’s repairing or working in metals,
concrete, woods, stains, paints, piping, or
what have vou—this handy book, the work
of our expert mechanics and engineers, tells
you exactly how by mcans of S1mple English,
and scores of clear pictures, dlaﬁrams and
plans.

353

With 6 Months of

cience and
Invention

All for Only %1

Here’s just the book you've been waiting for.
“HOW TO MAKE IT—WRINKLES, I\INKS
FORMULAS”—the complete all- around guide for
almost all kinds of repairing and construction. A
boon to every red-blooded man who has ever felt
the urge to grip good tools and see useful finished
articles take shape as the combined result of skillful
hands and brain!

FREE with Big Cash Saving on

Science and Invention

Amateurs and experts in all lines—hundreds
of thousands of them, have bought this
“HOW TO MAKE IT” book at a substfm-
tial price, and have had countless occasions
to congratulate themselves on their wise in-
vestment.

BUT—we have arranged to ship you this
useful book, postpaid, ABSOLUTELY
FREE OF CHARGE! And at the same
time we will enter your subscription to
SCIENCE & INVENTION for six full
months (regular value $1.50), for only $1.00.
But don’t delay! To get the book FREE
and two big issues of SCIENCE & INVEN-
TION virtually WITHOUT COST, mail
}:he dc'oupon while we still have books on
hand !

=== Mail Gift Coupon NOW! ————=—=—=— 8.
| SCIENCE & INVENTION, Dept. 2410 |
} 381 Fourth Avenue. New York, N. Y. [
I Gentlemen:  Ship me, ENTIRELY FREE, prepaid. the valuahle [
handy book, “HOW TO MAKE IT—WRINKLES, l\!'\"\S FORMU-

I LAS"—and enter my subseription for the next Six Blﬂ Issues of l
I SCIENCE & INVENTION at onlvy $I. which I enclose. [ understand [
you will promptly refund my $1 and | may keep the book if I am not
| more than satisfied. I
I |
I [
| i
I t
| I

1
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Radio Joz'm

the

1 firee R{)

Musical supervisors throughout the country have been quick
to realize the almost unlimited possibilities of radio as an

active participant in the classroom.

With several coast-to-
coast and other smaller chains of broadcast stations planning
series of specially prepared hours, the school-children of the

By
B. H. Darrow*

nation will have every opportunity to know and understand

the world’'s finest music

supervisors of the nation. Of course, in this,

they are merely following the lead of radio
stations and others who have already used radio
transmitters to carry well-nigh every kind of musical
production into the homes and consciousness of al-
most every type of people.

But it does not always follow that because a new
medium appears to the taste of the general public
that it is immediately accepted by the schools. In
fact. the contrary is more nearly true. Profession-
alized education is sometimes the least interested
in a new device.

Fortunately. the educators in the field of music
give evidence of not only an awakening but also of
immediate activity.

They recognize that music has so much to offer
to life that they want its blessings to reach every
man, woman and child. They recognize that radio
is a wonderful successor to a number of other de-
vices which, from time 1o time, have materially in-
creased human happiness. The invention of musical
nomenclature made possible the preservation of melo-
dies which otherwise might have been lost. Alusic
publishers. the makers of musical instruments and
then the phonograph spread the circle more widely until the less
fortunate—the poorer and isolated—were reached.

But the task is not done. It presents a challenge to radio to
do three things—to increase music both quantitatively and quali-
tativelv—to not only encourage appreciation but also increase
participation. To do this. it must recognize that there are at
least three lelds which must be given individual attention.
To conceive of one program satisiving the needs of these
three is as fatuous as to send kindergarten children to high
school or high school pupils to the kindergarten. There is still
considerable confusion in the matter. Wherever people discuss
the problem of teaching music or music appreciation by radio,
people with at least three different viewpoints are in evidence.

Manifestly, there are many larger and metropolitan schools
whose ability to serve themselves the good things in music
is limited only by their own lack of administrative abilitv.
They can use their own orchestras, bands. glee clubs. etc.. for
many purposes—for instruction and for appreciation—for
either musical appreciation or active participation. Such

HERE is every indication that increasing
use of the radio will be made by the musical

*Director of Ohio School of the \ir.

When schools open again this Fall, scenes like the above will be enacted
throughout the entire country, with radio taking a leading role in the
modern method of musical education

schools are interested only in broadcasts which present the
supremely good in music. They are glad of an opportunity to
listen to the great living masters sing and play, for even with
their greater numbers and money they cannot bring all the
masters to their auditoriums. The new medium is not an
enemy of the phonograph record any more than spoken speech
is the enemy of the book, which preserves it for all time.

Further, this class is attentive to symphony music. They
have a musical background which makes it possible for them
to obtain both joy and instruction from the symphony broad-
casts. However, such schoels, ready for a diet of symphony
and the masters, do not perhaps number more than a few hun-
dred.

There is a far larger group, perhaps typifying several thou-
sand communities, which are not ready for so much music
which is involved or intricate. They may feel a bit lost and
call it “highbrow.” They will. of course, want to hear the
masters and some symphony music. but they will want much
of the broadcasting to be of a much simpler nature. Simple
music will be desired. TInstruction in the fundamentals will be
in order. A type of instruction that (Continued on page 333)
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(528

CHAMPION RIBBON LABELS FOR DATING

now—

that you have checked
your inventory for price

/”)% adjustment—

you know

what tubes vou are low on—
place your orders now—for

';Ila .
RADIO TUBES

CHAMPION RADIO WORKS, Inc.
122 Pine St. Dan Vers, Mass.

= RADIO Sty CHICAGO

will visit these two great

WORLDS FAIR JoEs@RADIO SHOW

MADISON SQ.GARDEN7/LC- ] COLISEUM

NEW YORK dAR]  CHICAGO .
LSEPT. 2227 inc 4A\G - 012026 1nc .-

OFFICIAL

4

NEW FEATURES INCLUDE LATEST DEVELOPMENTS IN SHORT WAVE AND TELEVISION

This year marks the entrance into the radio industry of some of the country’s largest and strongest manufacturing
organizations. A number of these will make their first public displays of radio at these two shows.

Newest developments in models of receivers, speakers, ubes  the development of short wave apparatus, which will be featured
and other accessoties designed since the June Trade Show will  in the short wave section. There will also be interesting displays of
also be shown for the first time at the New York and Chicage  air-craft, marine and automobile radio. Material progress has been
Erpositions. made in Television during the past year, the latest developments of

The popularity of short wave transmission and reception has spurred  which will be a feature of these shows.

This year of all years, in order to know what to sell to increase your
profits, you should attend either of these two great Radio Expositions

§
RADIO MANUFACIURERS SHOW ASSOCIATION

G. CLAYTON IRWIN, Jr., General Manager U. J. HERRMANN, Managing Director
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AMERTRAN
AUDIO
TRANSTORMERS

s Maintaining
the
Standard
of
Execellence r

In announcing the new and improved
Amertran DeLuxe Audio Transformers,
it is again shown that Amertran sets the
«Standard of Excellence™.

Redesigned for even greater protection
from moisture—constructed to live a still
longer, more useful and trouble-free life,
with perfect fidelity of tone—Amertran
DeLuxe Audio Transformers arc alwavs
demanded when the best is required.

For perfect satisfaction—for long-lived
ccontomy—Amertran equipment is every-
where recognized as the wisest choice.

Send the coupon below for Bulletin 1050
giving complete deseriptions and tech-
nical information on all Amertran Audio-
Frequency Transformers.

American
MER Company
RAN Newark, N. J. :

Transformer

178 Emmet Street

American Transformer Company
178 Emmet Strect, Newack, N. J.

Gentlemen: Send me Bulletin ro50 with
complete description of Amertran Audio
‘Transformers.

L R APy mm—— T Yy

Cityand State. .....oooiiiiiiin s,

| of assembly and construction.

| power

Rapio News ror OcroBER, 1930

80-Meter Phone Transmitter

(Continued from page 316)

duplicate the construction described here
the details for the panel and framework
are given. However, it is not absolutely
necessary that the exact layout be fol-
lowed and individual experimenters may
exercise their own ingenuity in the matter
A bread-
board layout may without question pro-
vide a simpler lavout, but then the nicer,
more shipshape-looking appearance is sac-
rificed. All in all, the layout shown here
may be accepted as that which gives a
satisfactory degree of efficiency together
with an appearance which, so to speak,
makes the job look like “a million dol-
and one which any ham will be
proud to lay claim te. No attempt is
made to lay down hard and fast rules of
construction, for usually to those fellows
who, by acquiring an amateur’s ticket,
have demonstrated their ability to under-
stand and operate a short-wave trans-
mitter, the matter of lavout and construc-
tion 1s one which they want to alter to fit
in with their own ideas.

While it is undoubtedly truc that a
transmitter can be constructed from hay-
wire or junk-box parts, nevertheless, it
stands to reason that the chances for effi-
cient satisfactory operation are much bet-
ter when new equipment irom reputable
manufacturers is emploved. In the design
described here an attempt has been made
to use only qualitv apparatus. For in-
stance. Weston meters are used through-
out: then there are National transmitting
condensers and dials. Thordarson audio,
and filament transformers and
chokes, TFlechtheim filter condensers.
Electrad resistors. Clarostat line voltage
rheostats and a Universal double-button
microphone. Quality apparatus all the
way through. The complete list of parts
employved is as follows:

C1, C2—National transmitting
densers, .00045 mfd.. 3000 volts.
C3—National transmitting condenser,

200025 mfd., 3000 volts.
C4, C3. C6. Ci—Aerovox

densers. .00025 mfd.

(8, C9—Flechtheim by-pass condensers,

2 mids.

C10—Flechtheim high-voltage transmit-

ting condenser, 2 mfds.. 1000 volts d.c.
Cl1—Flechtheim high-voltage transmii-

ting condenser. 4 mfids., 1000 volts d.c.
C12, C13—Flechtheim filter condensers,

2 mfds., 1000 volis d.c.
Cl4—Sangamo fixed condenser,

mfd.
Li. L2, L3i—Homemade transmitting in-
ductances, as described in text.
L4+—S.-M. r.f. choke. 20-200 meters.
L3, L6—Thordarson filter chokes,
henrys, 300 mils.. type T2027.
L7—Hammarlund shielded r.f. choke, 83
mh.

R1—Electrad wire-wound resistor, 3000
ohms. 150 watts.

R2—Electrad royalty potentiometer, 500,-

000 ohmis.

R3—Electrad wire-wound resistor, 2000
ohms.

R4—Electrad wire-wound resistor,
ohms.

con-

fixed con-

00025

30

1000

www americanradiohistorv com

R5—Electrad wire-wound resistor, 815
ohms.

R6, R7—Clarostat linc rheostat.

R8, R9—Electrad wire-wound resistors,

200 watts, 1325 ohms.

R10—Electrad wire-wound resistor, 100
watts, 675 ohms.
R11—Electrad wire-wound resistor. 30

watts, 100,000 ohms.

R11—Electrad wire-wound resistor, 100
watts, 675 ohms.

R12—Electrad center-tapped wire-wound
resistor. 20 ohms.

Mi—Weston radiation ammeter, 0-2.3
amps, tvpe 423.
M2, M3—Weston milliammeter, 0-200

mils, tvpe 301.

M4—1WWeston a.c. voltmeter, 0-15 volts.
tvpe 476.

T1—Thordarson microphone transmitter,
T-3020.

T2—Thordarson
former, T-2922.

T3—Thordarson  interstage
transformer, T-2973.

T4—Thordarson hlament transformer for
2.5 volt filaments, T-3081.

T3, T6—Thordarson filament trans-
formers for 30 watt tubes, T-2332.

T7—Thordarson transformer for rectitier
tubes. 2.5 volts, 10 amps. T-3630.

T8—Thordarson high-voltage line trans-
former, 1000-1500 volt secondaries,
T-2387.

V1—De Forest oscillator tube, 50 watts.
type 503A.

V2, V3, V4—DeForest -27 tubes.

V5—De Forest modulator tube, 50 watts.
tvpe 545,

V6, Vi—De Forest mercury rectifiers,
tvpe 566.

Two 50-watt sockets.

Three five-prong a.c. tube sockets (Ben-
jamin 9036).

Three National velvet vernier dials, 4-
inch diameter.
Two four-prong sockets (Benjamin 940)
for 566 rectified tuhes.
One Muter double-pole
knife switch. S3.

Two G-E line toggle switches, S1, S2.

31 Eby binding posts with terminal
strips. as illustrated.

One Weston student base for antepna
ammeter.

One double fuse block.

For General radio stand-off
(for L1, L2).

One Universal double-button microphone,
model K.

One Eveready 4M4-volt “C” battery for
microphone.

One transmitter kev.

One framework for transmiiter
trated.

One baseboard for power supply (stand-
ard drawing board 16x22”).

Lugs, wire, solder, screws, etc.

input push-pull trans-

push-pull

double-throw

insulators

as illus-

Preliminary Adjustinents

Let us assume that in accordance with
the tvpe of construction illustrated here
the transmitter has been built and 1s now
ready for adjustment, all the accessory

(Coutinned on page 3357)
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80-Meter Transmitter

(Continued from page 336)

equipment, power supply and antenna
having been connected.

Having given the filaments a chance to
warm up. the high potential is applied
and the two condensers. Cl1 and C2. set
at about 75 on the dials. Now, imme-
diately rotate either one or the other of
these condensers. the while waiching the
plate milliammeter. M2, so as to iden-
tifv the dip in dellection which will indi-
cate an oscillatory condition. Once the
dip has been noted then the antenna con-
denser may be rotated so as to ebtain an
indication of current flowing in the an-
tenna.  As a preliminarv step some fel-
lows may wish to work without the
antenna and feeder. merely shorting the
two antenna posts so as to obtain an ab-
sorption circuit with L3. M1 and C3. As
a safety measure it might he well to shunt
a fine picce of wire across the antenna
ammeter to prevent burn-out.  Of course.
in this operation the kev should be closed.
To determine whether a stable oscillatory
condition has heen obtained the kev can
be worked. noting the while whether the
plate milliammeter, M2, still indicates the
same detlection.

Up to this point we have merely deter-
mined whether the oscillator works satis-
factorily, The next and a most impor-
tant move is to adjust the oscillator to
some frequency in the 8C-meter phone
band. This is done best by emploving
some {vpe of wavemeter or frequency in-
dicator which has bheen previously accu-
rately  calibrated.  The grid-dip meter
described by Edward W. Wilby in the
June, 1930. issue ol Rapio NEws is ideal
for the purpose. Set the grid-dip meter
at the frequency to which it is desired to

adjust the transmitter and then coupling |

it very loosely to the grid or plate coil
of the transmitter, rotate slowly that
tuning condenser on the transmitter which
tunes the circuit to which the wavemeter
is coupled. When resonance is obtained
the needle on the meter in the grid-dip
meter will take a decided dip. With a
simple wavemeter a little ditterent pro-
cecdure must be followed. TFirst. revolve
the wavemeter dial slowly. Ii the coup-
ling between the wavemeter and one of
the tuned circuits of the transmitter is
too logse. no indication of resonance will
be manifest : therefore slightly tighten the
coupling until, during the rotation of the
dial. the wavemeter indicator lamp glows.
Having determined the wavelength ad-
justmen! of the transmitter at that par-
ticular setting of its dials it is a simple
matter to determine whether the dials
should be turned to a higher or lower set-
ting so as to ultimately gei the transmit-
ter adjusted to a frequency somewhere
within the 80-meler phone band.

I'rom this point on it remains only to
wet the audio amplifier working properly.
Since it has been determined in the design
of the transmitter as to the correct plate
and grid voltages which are required for
satisfactory operation the only adjust-
ment which can be made to this part of
the circuit is in regulating the amount of
modulation obtained to provide an un-

(Continued on page 338)
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AMERTRAN

POWER AMPLIFIERS

Series 8¢

An economical means of obraining flawless reproduction of sound in
arge volume is available in a new series of Amertran Power Ampli-
fiers, the result of months of laboratory experimentation and exhaus-
tive field tests.

There are four sizes in the new Series 8o, one to fill every require-
ment. The big Type PA-86, shown in the illustration, will flood an
auditorium witch a full volume of music or speech withour distor-
tion. Smaller models are made for installations in restaurants, clubs,
dance halls, schools and homes—wherever exceptional fidelity of
reproduction at high volume is desired.

The mounting and construction is such that they are installed
easily, with no bothersome wiring and connections, and are proof
against tampering or damage. Simple controls and ease of portability
are added features that contribute ro the popularity of Amertran
Power Amplihers whose record of performance has won the distinc-
tion of being considered The Standard of Excellence for Audio Re-
production.

Licensed under patents of R.C.A. and Associated Companies

AMERICAN

TRANSFORMER / MER COMPANY

178 Emmet Street RAN Newark. N. .J.

For complete description and information contained in Bulletin 1079 send us the coupon below:

AstericaN Transroryer Cospany
178 Emmet Serzet, Newark, N, J.

Gentlemen:  Send me Bulletin 1079 with complete description of Type PA, Scrics 8o
Amertran Power Amplitiers.

Street
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POPULAR!!

the new improved

TRIAD LINE

Every development known to radio tube
science—you will find them al/l built into
the new, improved TRIAD line. Types
T-24 and T.45 have been entirely rede-
signed to assure greater power output and
less distortion at higher signal voltages.
The new construction and thoriated tungs-
ten filament makes T-210 an easy oscilla-
tor and guarantees a longer life. The
construction of T-30 has been strengthened
to withstand the most severe usage.

All through the entire TRIAD line you
will find the same sensational improve.
ments carried out. No wonder TRIAD
tubes have won the confidence of trade
and public alike!

&

NEW 210 TUBE

We have designed this tube
for strenuous service under
transmitting conditions.
The filament is thoristed
tungsten and the plates are
molybdenum, At exhaust,
each 210 is individually
treated and evacuated for
the highest possible vacuum.

For further information send
for our bulletin T-10. Spe-
cial prices extended to Li-

bers of A. R, R, L.

iy

TRIADS are now manufac.
tured under R. C. A, G. E.
and  Westinghouse  patents.

TRIAD MFG. CO., Inc.
Pawtucket, R. 1,

TRIAD

RADIO TUBES

censed Amateurs and Mem. |

Rapio News ror Ocroner, 1930

Radio Joins the Three R’s

(Continued from page 354)

would seem foolish to the first-mentioned
group would please this one. Illustrative
material for this class should be largely
of a simpler nature.

They may or may not have phono-
graphs. If they do have, it is most often
true that they lack a sufficient library of
records. They have little or no assistance
from mechanical instruments. They are
obliged to depend mainly upon vocal in-
struction. The radio can give them just
the mechanical illustrations which they
need for both appreciation and instruc-
tional purposes. Such use of the radio is
more likely to cause them to increase
their libraries of records rather than be
content with them.

If the first group numbered a few hun-
dred and the second group a few thou-
sand, then this third group must number
scores of thousands. There are approxi-
mately 250,000 schools, of which number
about 130,000 are one-teacher schools.
Of course, some of these one-room schools
are taught by teachers who are splendidly
trained in music. But this number is
certainly a small minority. A majority
of the one-room schools and many of the
two-room schools have no teachers of
music. They have no orchestras, no glee
clubs, no bands. Music which radio can
bring to them is a far bigger blessing than
to either of the other groups. They need
it for variety’s sake—the need it for re-
laxation—they need it for inspiration—
they need it for instruction.

The music which they desire can con-
tain a touch of the symphonic. They can,
with the teacher’s help and her enthu-
siasm at being able to hear the grand old
masters, obtain values from such pro-
grams, but generally speaking they are not
ready for a full diet of such involved and
difficult music. They have no orchestras
or giee clubs which they can use for in-
struction and appreciation purposes. They
are not even ready for some of the in-
struction mentioned in connection with
the schools having inadequate leadership.
However, everyone of them enjoys music.
Everyone of them can profit by the radio
bringing to them the simpler things.

What a godsend such a teaching could
be to young men and women in their early
vears of teaching when they lack not only
training in music but courage to do what
little they can. Many teachers are ap-
palled at the idea of attempting to sing
many songs outside of the small list which
has already become their own through
much repetition. With a twist of the
wrist an assistant teacher can walk into
every one of these classrooms.

Reports indicate that former efforts at
musical education by radio are to be con-
tinued and several new ones added. The
Damrosch lessons in music are to be
continued by the XNational Broadcasting
Company. The Columbia chain, through
its American School of the Air, is con-
tcmplatmg the adding of a course in
music. The Ohio School of the Air is
working on plans for music for the third
group—that having little or no musical
leadership. ~The Pacific-Western Broad-
casting chain, WMAQ and twelve others
which bhave sprung up and are calling

www.americanradiohistorv.com

themselves schools of the air, are consid-
ering the inclusion of music in one or
more forms.

The subject is receiving considerable
attention during the summer school at
Ohio State University, where a course in
radio education is being offered for the
first time as a subject for study by
teachers. It was also recently discussed
during the twelve-day institute which the
State Department of Education, the
Payne Fund and Ohio State University
conducted June 23 to July 3. It was even
under consideration during the National
Education Association Convention, June
28 to July 3. Instruction and apprecia-
tion of music by radio have come to stay.

—— e ——

80-Meter Transmitter
(Continned from page 357)

distorted output from the modulator
tube. Modulation can be adjusted and
checked by varying the setting of the
microphone control, R2, the while watch-
ing the plate mlll'ammeter, M, for over-
loading effects.

Inasmuch as we are dealing with a
three-stage audio amplifier it is not alto-
gether improbable that audio oscillation
may be experienced. In such an event
flipping the connections to either the pri-
maries or secondaries of the audio trans-
formers will obtain the required de-
phased condition so that oscillation at
audio frequencies will not occur. Ground-
ing the cores of all the audio transform-
ers is recommended and in some instances
it may be found necessary to slightly
alter the plane of the cores of the trans-
formers so as to prevent intercoupling
between stages. Inasmwuch as the grid of
the first audio tube looks into a normally
high impedance circuit (the 500,000-ohm
potentiometer of the mike modulation
control), some difficulty may be expe-
rienced in the production of an audio
sing due to the condition which is set up
here of having the grid virtually floating.
One remedy is to shunt from grid to
ground a 100,000-ohm resistor. Another
more expensive remedy is to employ in
place of Tl a microphone transformer
having an impedance ratio of only 750
to 1 in comparison to that originally
specified, the T3020 having an impedance
ratio of 2000 to 1.

In actual test it was found that the
long microphone leads picked up quite a
bit of r.f. and rather than go to the
trouble of completely encasing these leads
in a protective braided metallic shield, a
shielded Hammarlund r.f. choke of 85
mh. was inserted in the grid circuit of the
first audio stage. being placed as close to
the grid as possible. A by-pass condenser
of 00025 mfd. was shunted from the
transformer side of the grid to the
grounded side of the circuit, thus effec-
tively preventing the r.f. currents from
passing on through the audio amplifier.
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Book Reviews

The Radio Amateur’s HHandbook, by A.
Frederick Collins, edited by George C.
Baxter Rowe. 394 pages. Thomas Y.
Crowell Company, New York., $2.00.

This is the sixth and latest edition of
an cight-vear-old book that has outlived
its usefulness. It is a rather confused
mixture of ancient and modern material.
and suffers very badly by comparison with
the A.R.RL. book of exactly the same
title. Baxter Rowe. who was formerly
an editor of Rapto NEws, obviously had
a thankless job in front of him in revising
the volume, and he has rewritten whole
sections of it to make it presentable. His
own stuff is good, but the original copy is
pitiful.

Several complete chapters, for instance,
are devoted to single-slide tuners and
spark-coil transmitters, and full directions
for the installation and operation of the
iatter are given in spite of the fact that
amateur spark transmitters have been il-
iegal for vears. I feel sorry for the
reader who follows all this information
and learns to his expense and chagrin that
rolling-pin tuners and Ford coil trans-
mitters are as old-fashioned and passé as
bobbed hair and short skirts. The later
chapters, dealing with up-to-date short-
wave apparatus, power amplifiers and
television, are more interesting and in-
structive, but even much of their contents
is alrcady obsolescent.

Reviewed by Robert Hertzberg

Ilow to Become a Radio Amateur,
American Radio Relay League. 10c.

Ten cents doesn't begin to pay for the
hooklet just published by the American
Radio Relay League entitied “How to
Become a Radio Amateur.” In its
twenty-nine well illustrated pages is con-
tained the direction which even the most
seasoned of amateurs would do well to
brush up on cvery so often. For those
who are about to enter the short-wave
amatuer game this booklet provides a
guide which is hound to leave a profound
intluence on the newcomer in guiding him
into the right channels. Besides out-
lining the requirements which must bhe
observed by the newcomer in short-wave
radio. this booklet also describes the con-
struction and operation of a simple but
nevertheless efficient short-wave transmit-
ter and receiver. Do vourself a good
turn and get this booklet.

Photocells and Their Application. John
Wiley and Sons. $2.50.

“Photocells and Their Application” is
undoubtedly one of the most interesting
texthooks that it has been the pleasure of
the reviewer to study in many moons.
The authors, Zworvkin and Wilson. have
managed to get into one hundred and
seventy-five pages just ahout everything
that is known about photocells. their his-
tory from their inception. and many ap-
plications of the cell in evervday life.

While the bhook is intended for the
more advanced student. and a thorough
knowledge of mathematics is necessary
for its complete assimilation, the matter
is so comprehensively handled that the
layman will find much to interest him.

Reviewed hy George E. Fleming
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The Stenode Radiostat

(Continued from page 293)

by the fact that the natural frequency of
a quartz crystal cannot be varied at will,
as can that of a tuned resonant circuit
possessing inductance and capacity. The
belief that such a selective circuit, which
passes no sidebands, would be useless for
the reception of modulated continuous
waves is based upon two misconceptions.
First, it has been assumed that in order
to obtain high quality reproduction it is
essential to receive all the sideband fre-
quencies, and secondly, that the same re-
sults would be obtained in considering a
circuit from the different points of view
of the two theories of modulation. This
second assumption appears to be quite true
when dealing with ordinary low selective
circuits, but there seems to be no reason
why it should necessarily be true when
dealing with circuits of very low decre-
ment. It seems very probable, therefore,
that with a low circuit decrement the re-
sults calculated from the two theories of
modulation would not agree. In any
case, it is neccessary to consider such a
circuit from the point of view of the am-
plitude theory of modulation; for accord-
ing to the sideband theory such a circuit
is useless, while it has been amply demeon-
strated that it is capable of very good
results indeed.

In some of the early experimental
models of the Stenode Radiostat a dif-
ferent means was adopted to prevent the
loss of high notes. The a.f. compen-
sating circuit was not used, but means
were taken in the r.f. circuits o prevent
the high note loss. The input to the in-
termediate-frequency amplifier was ap-
plied in the iform of a series of pulses
(about 20,000 pulses per second), by
means of the circuit shown in Fig. 3. As
a result of this the i.f. voltages were only
applied to the crystal for a very short
time, and the crvstal current could only
build up to a f{fraction of its normal
maximum amplitude in that time. Since the
maximum variation in amplitude was thus
artificially limited, the maximum varia-
tion in amplitude, due to the modulation,
was also limited. This would have
greater effect upon low modulation fre-
quencies than upon high, and conse-
quently, the low note accentuation in the
crystal circuit would be eliminated. The
method is not used now for broadcast re-
ception because the a.f. compensating cir-
cuit has been found as satisfactory and
it is more economical, since the overall
efficiency of the receiver is greater and
two tubes less are required.

In the foregoing theory of the opera-
tion of the Radiostat one difficulty will
have been evident. It is stated, and has
been amply demonstrated, that the ap-
paratus will eliminate interference due to
a local oscillator working on a frequency
about 1 kc. different from that of a broad-
cast station to which the receiver is
tuned. The receiver will also eliminate
two local oscillators, each spaced 1 kc. on
either side of the desired station.

Now this appears exactly to represent
the casc of a carrier modulated with a
1,000-cycle note, and one would, there-
fore, expect a 1,000-cycle note to be

wwWw americanradiohistorvy com

present in the output of the receiver. It
s not present in the output of the Sten-
ode, although it is in the output of any
ordinary set. The reason is that such
a case is not the same as a modulated
current. In an ordinary receiver, the
whistle is produced by the rectification
of heterodyning radio-frequency currents,
and an audio-frequency beat note, which
might modulate a r.f. current, is not
produced until rectification has taken
place. In the Stenode, all such unwanted
currents are climinated before rectifica-
tion, and so are not present in the out-
put. It must, of course, be realized that
1f any of the i.f. amplifier tubes are work-
ing on a non-linear portion of their char-
acteristics, the applied i.f. voltages will
be rectified and the carrier of the desired
signal may become modulated by the
beat note formed by the rectifying proc-
ess. Such modulation would, of course
be passed by the crystal, and appear in
the output as interference. It is; there-
fore, necessarv to insure that all the Lf.
tubes are worked upon the straight por-
tions of their characteristics, and that the
amplifier is never overloaded.

At a demonstration in the heart of
London, and at about 15 miles from the
{win-wave broadcast transmitter at Brook-
man’s Park (842 ke¢. and 1148 ke, power
30 kw.) the writer heard numecrous for-
eign European broadcast stations received
free from interference other than statjc,
artificial static, and interference caused
by niore than one station working on the
same frequency. Stations whose frequen-
cies were so close together than a heter-
odyne whistle was audible on an ordinary
receiver were received on the Radiostat
quite free irom this form of interference.
The selectivity was enormously high, and
the quality of speech and music was very
good. While it did not appear to be quite
as good as that from an ordinary receiver
with only a small high-note loss in the
tuned circuits, it was much better than
that given by the majority of selective
sets of the usual type. In fact, taking
into consideration the enormous selectiv-
ity, the quality was extraordinarily good.

It must be understood that for satis-
factory reception with this receiver the
frequency of the carrier wave of the
Dbroadcast station must not vary during
modulation. The selectivity is so great
that if the frequency varies the station
may disappear completely. Nearly all
broadcast stations have a certain amount
of frequency modulation, but this is not
serious as long as it is very slight. The
British stations are fairly satisfactorv in
this respect; during deep modulation there
is a small amount of frequency modula-
tion, which results in a few notes of the
music being missed. This is so slight
that it is not serious, and would hardly
interfere with the enjoyment of broad-
casting; it reduces the apparent selec-
tivity of the apparatus, however, for if a
station working on a frequency close to
that of the desired station is suifering
from {frequency modulation, occasional
interference may result.

(Countinwed on page 361)
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The Stenode Radiostat
(Continued from puge 360)

Many of the foreign European bread-
cast stations are badly aiiected by fre-
quency modulation, some being so bad
that a station would disappear completely
for several seconds, and suddenly reap-
pear as the modulation depth was altered.
In this respect it is interesting to nole
that the Rome station, which is onc of the
latest American 30 kw. transmitters, is
almost completely free from this defect.

It seems probable that some consider-
able time must clapse before the Stenode
Radiostat is sufticiently developed for it
to be suitable for general broadeast re-
ception in the hands of unskilled listeners.
Ior commercial reception, and for the re-
ception of code where many messages are
sent simultanceusly over a single cable,
its high selectivity should prove very
valuable.

At present the apparatus is fairly ex-
pensive, and js rather difficult to tune
owing to the number of controls. There
are the loop antenna tuning condenser,
the oscillator condenser, the seeond de-
teclor biasing potentiometer, the volume
control, and the tone centrol; to say
nothing of the crystal balancing con-
denser, which, however, requires only oc-
casional adjustment. With the exceplion
of the oscillator condenser, none of the
controls is really critical. but a consider-
able amount of practice is required hefore
their adjustment can be carried out with
facility. The setting of the oscillator
condenser is very critical, and although
the condenser is fitled with a reduction-
reared dial, it has heen found necessary
to connect in parallel with it a very small
variable condenser. This small condenser
has enly one moving plate, and is stated
to have a maximum capacity of about 10
mmid. with a minimum capacity of 3
mmfd., giving a capacity change of only
5 mmid. In spite of this, a reduction- |
geared dial with a 5-1 ratio is fitted, and |
a movement of this dial of about 90°,
that is a capacity change of about 0.25
mmfd., is sutficient to tune in and tune
out again a 30-kw. station only 15 miles
away. These difliculties of control will
doubtless be overcome in time, and then
it should be possible to huild the apparatus
in a form more suitable for presentation
to the non-technical broadcast listener.

The Experimenter
(Continued from page 344)

depend upon varving the hlament current
to any of the tubes. Tor example, if the
volume is controlled by varving the fila-
ment current to the radio-frequency
tubes, for best results, replace this rheo-
stat with the correct amperite and connect
a suitable variable resistance across the
aecrial and ground for a volume control.

3. If the 32-velt lead is used the “B—"
lead is not. For an explanation refer to D. |
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RACON’S

Newest Development

The ALL WEATHER PROOF
HORN

TRUMPET HORN

(ILLUSTRATED)

Bell 22 inches round. length 40 inches.
Equipped with cast aluminum ferrule and sus-
pension ring.

For 'ublic Address and all Ountdoor use, This
horn has been perfected after years of exhaus-
tive research in Racon Laboratories. Will
withstand all weather conditions, No time
limit to guarantee. Made to last forever. Re-
quires no replacements or servicing after
heavy rainstorms. . . . Prices sligltly higher

than regular horns.
The New. Unit

This revolutionary
change in the type
speaker for radio use
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nary speaker, but
marvelously better.
Tests prove it. Write
for descriptive catalog.

Baby Electro- Dynamle
Type Horn Unit
List Price, $35.00

The largest horn speaker manufocturers in the world

RACON ELECTRIC CO., INC.
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I8 WASHINGTON PLACE. NEW YORK

8louph. Bueks. Enogland. and 3 Mutual Street
Toronte, Canada

SERVICE MEN!
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o
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List Price.......... ...... ...91.75

Type A-—for sets consuming less than 100 watts.
Type B—for sets consuming 100-130 watts.

Send for circular and discorts

CLAROSTAT MANUFACTURING CO.
281 North Sixth St. Brookiyn, N. Y.

STUYVESANT ELECTRIC CO.
53 Walker St. New York

Write for

FREE CATALOGUE
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Backstage in Broadcasting
(Continned from page 303)

cut to thirty minutes if necessary.

One young writer. to settle an argu-
ment. condensed “Camille” to twenty
minutes and did not eliminate a line of
the famous death scene nor take anything
out of the plot. It was subsequently used
on the air.

As soon as the revised script is avail-
able, the production man starts casting.
Physical characteristics, aside from the
voice. are never considered. A homely
woman can play the part of a young and
beautiful girl and it isn’t necessary for
the leading man to have his shoes built
up if the leading woman tops him by an
inch or so.

Glancing through his card index of
available talent—and that index in a big
studio is a “who’s who on Broadway"—
the director picks up his players by their
voice characteristics. He finds his “fe-
male emotional lead voice,” ‘“‘romantic
male voice,” “character ingenue voice,”
“Irish dialect voice,” and so on.

The leading characters are seldom
called upon to double in réles, but often
one person will play four or five minor
parts. In one radio drama recently a
clever young actress took the parts of an
old negro mammy, a twelve-year-old boy
and the middle-aged wife of a Yankee
preacher. Not content with these parts
she marched up and down the studio in
company with the director and two other
actors, treading heavily and helping in a
sound effect that indicated a marching
regiment. In mob scenes her shrill voice
rose above the bass rumbles of the men.
Her pay check, incidentally equalled that
of the leading woman.

Rehearsals usually begin three days be-
fore the date set for the broadcast, though
on a few occasions rehearsals have started
two weeks before the actual production.
The players get their scripts at the first
rehearsal, usually held in a small studio
or an audition room. The play is read
several times and is carefully timed until
the speeches. musical interpolations and
announcements run exactly sixty minutes

. no more and no less.

If the adapter has been careless, the
script is either too long or too short.
Then lines must be eliminated to shorten
the play or additional lines and scenes
must be written in. As a rule, though,
the short cut to lengthening a play is to
have the orchestra play an additional
selection or an extra chorus. As there
is always an orchestra this is possible.

By the time of the second rehearsal
the actors are supposed to be thoroughly
familiar with their lines and cues and to
be able to read them at a glance. That
in itself takes study for a good sight
reader is not common.

Memory work is not necessary. The
players read their lines even when the
production is on the air. This great dif-
ference from the usual theatrical practice
has caused actors in Broadway shows to
comment enviously on the easy life of a
radio actor. The radio thespian. how-
ever, has to work as hard to read lines so
that they will not sound as if they were
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being read as has his brother behind the
footlights in memorizing his speeches.

While the players sit around in com-
fortable chairs at the first rehearsal.
lounging is abandoned at the second re-
hearsal and the actors go through the ges-
tures and facial expressions appropriate
to their réles.

This matter of appropriate gestures is
a curious example of radio technique.
Virtually all the actors heard on the air
are from the legitimate theater. They
seldom speak on the stage without some
movement of the face. hand or body. It
has become second nature for them to do
so and like many excitable people, they
would be speechless if tied hand and foot.
So the leading lady stamps her foot in
anger, the leading man draws an imagi-
nary sword and the dialect comedian uses
all the silly notions and grimaces he
would use in front of an audience.

The script from which the lines are
read presented a handicap but the players
soon overcame this by putting their
scripts on elevated music stands which
left them free to gesticulate to their
heart’s content.

During the first two rehearsals the di-
rector works in the studio with the ac-
tors, checking interpretations of lines and
otherwise functioning as he would in a
theater. When the third rehearsal is
called he leaves his players in the studio
and goes into the monitoring booth. This
is a small room just off the studio. It
has a soundproof glass window through
which every part of the studio can be
seen and it is equipped with a radio
speaker connected with the studioc micro-
phone. In the booth the director can
watch his actors, seec how far they are
from the microphone and hear their
voices as they will sound on the air.

Once it was necessary for the director
to keep dashing into the studio to give
instructions from time to time. Now
he merely speaks into a microphone at his
elbow and his words come from another
radio speaker in the studio.

“Mike” rehearsal is very important,
The speaking voice is affected by the
distance from the lips to the microphone
and the player must know just how close
to work. On some lines the speaker must
be several feet away from the micro-
phone. On others he whispers into the
sensitive mechanical ear.

Sound effects. too. are worked out at
this rehearsal as well as mob scenes.
Eight men who know the trick can give
the effect of a mob of several hundred
angry persons.

Different dialects are tested for often
the microphone plays strange tricks with
a dialect. Sometimes a character voice
that is easily understood in a theater is
blurred and indistinct through the air.

By the end of the third rehearsal the
radio play has been timed to a split sec-
ond. The director has made notes on his
script so that he can check up on the
tempo of the play while it is on the air.
If a certain actor must say “Aha, the

(Continued on page 364)
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Book Reviews

Electricity for Beginuers, by Edward
Harper Thomas. Tublished by Norman
W. Henley I'ublishing Company, 2 West
45th Street, New York City. $1.30.

The readers of this book will find it
valuable as a fundamental text and in-
troductory 1o a more advanced study of
the subject. The author originally con-
ceived the idea of 40 clementary lessons
i electricily to be-used in leailet form in
schools requesting them, supplying one
lesson a week for the entire school vear.
These proving popular, they were subse-
quently brought out v a small book, the
present volume including these lessons in
revised and enlarged form.

Modulated Oscillator
(Continwed from page 307)

as shown in the wiring diagram, or sev-
eral condensers of diiferent capacities
may be used with a sample sclector
switch. This is something that the indi-
vidual user will wish to defermine hy
experimentation anvway, so we leave it
to his discretion. It is interesting to note,
however, that by careful selection the
chromatic scale mav be easily plaved
with pipe organ efiect, but only one note
at a time.

Another experiment that is interesting
is to connect a microphone and trans-
former to the input at points X and X
after opening point Y. If connected to
the recciver, any sound picked up by the
mike will be reproduced in the loud
speaker of the set. In this way it is
easy to “get’” Hongkong at any time for
the elucidation of vour unsuspecting
friends. and efiectually silence the pest
who gets “California  on  the loud
speaker.”

Parts List

1 Silver-Marshall 257 audio transformer,
T1.
Silver-Marshall 257 audio transformer,
T2,
2 Llectrad grid leak mounts or cquiva-
lent.
2 Electrad 10,000-ohm grid leak tvpe
resistors or cquivalent.
1 amperite and mounting.  (Size de-
termined by tubes used.)
1 National .0005 tuning condenser or
equivalent. CL
1 Silver-Marshall 30 henry choke or
eqquivalent.
10 battery clips.
2 00025 fixed condensers, C2 and C3.
Acrovox or Sangamo.
1 0001 fixed condenser, C3. Acrovoxor
Sangamo.
Eleetrad 20-ohm strip type resistance,
R4,
4 4-prong sockets.
1 5-prong socket.
1 Hammarlund 85 mh. choke or equiva-
lent.
1 Silver-Marshall 131Y coil.
Condensers for tone control as ex-
plained in text.

—
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CNew S'landards Again Sel by the
incotn De [uxe 31

SELECTED by men of international fame who want the best.
APPROVED by prominent Eugineering Colleges.
VERIFIED by nubiased published laboratory reports,

Lineoln Enginecring has noves praduced any sensational discoveries. baf has conservatively
offered to the discriminating tuyer radio performance whichh has beeir made pessible Dy years
of researel) work.

AND NXOW comes the pnew De Luxe 31" with all of the proved superior qualities of the
Iie Luxe —10°° with added features: High grade eadmium plated steel chassis; Six screen grid
tubes with high pain perfeetls controlled : Completely shielded antenna and oscillator coils;
Thonograph attachment utiliz.ng the finest amdio system known; Loeal and long distanee
switeh: Absolntily no A.C. lum. Price: Chassis and power unit (no tubes) $190.00,
Think of 312 verifed stations logged on the De Laxe in Brooklyn. N. Y. This exceptional
performance has heen publizhed repeatedly in New York
papers by enthusiastic owner.

DISTRIBITION ;. Made only thru qualified distributors,
Many of onr distributers are making from $200.80 to
£400.00 2 week.  When you =1l the De Luxe ‘31" you
not only are wlling verificd performance, but you are get-
ting the co-opration of everyone in our nine-year-ohl
Corporation, who, tozcther with hundreds of onr good
friends and authorized distribmtors, have put Lincoln
cquipnient into many of Anierich’s most prominent anl
wealthy homes.  1f you are gmnalified to handle and
serviee thisx eqnipment. write for full information and
spegial demonxtrator discounts.

LINCOLNRADIO CORPORATION

Dept. N 329 S. Wood Street Chicago

Lincoln
De¢ Luxe B-31

FREE “101 Radio Hookups” *.*

JOHN F. RIDER

anmolces
A personally written and personally conducted

ADVANCED NHOME STUDY COULRSE
for serious minded
RADIO SERVICEMEN EXPERIMENTERS
PROFESSIONAL SET BUILDERS

who wish to inerease Iheir earning power, prepare  themselves
for futmie rufiv develvpments and hetter their finanejal comlition.
——

o ———— — o ——————— — e o . e T T S
JOHN F. RIDER. 1440 Broadway, New York City ) RN-1
Dear Mr. Rider: Pleasc send me a!l delails abeut your SPECIAL HOME STUDY COURSE without any
ebligation npon my part.

Namoe  ......

Address

City . . WY TS TR - ¥ S — 7617 . R s A TR
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ENJOY steady
radioperforms
ancewith uni-
form volume
undisturbed by
the everchang=
ing house elecs b
tric supply.

The new AMPERITE for electric ra«
dio smooths out current fluctuations
automatically. Requires no attention.

Insist on AMPERITE iui the elec-
iric radio you buy or build. In-
stall AMPERITE in the set you

10w Own.
FREE — Useful AMPERITE
Bulletin. Write Dept. RN 10,
paming sed, you now have,

—MPERITE orporation
561 BROADWAY., NEW YORK

AMPERITE

Self-Adjusting
LINE VOLTAGE CONT

The CROSLEY

ROAMIO

AUTOMOBILE RADIO
RECEIVING SET s77+44+14

REESONATOR

TRADE MARK

Over 40,000 Satisfied Users

G oy $3.95

Are vou hothered with & lack of sclectivity sand power
in your set? If so, this is the instrument you nced.
The Reesonator is recommenced for all sets having an
untuned antenna or ballast tube. Attaches across
acrial and grotnd leads. witkout tools in less than a
nipute,

1t will enable you to tune sharver and plays with dance
volume. atations which are barely audible without it.
Attractively construgted from hard rubber and bake-
lite in o hichly polishied rich mahozany color. Lead-
ing dealers carry this item in stoek or order direct,
If you are not thorouzhls eatisfied after a three days
trial, your money will be cheerfully refunded.
Ref. Fargo Nat'l Bank. Dun's or Bradstreet’s.
e g T ————— —— — T W . G = =]
F. &. H. RADIO LABORATORIES

Dept. 90 argo, N. Dakota
- 1 enclose check or money order for $3.95 for

whielt gend me a Reesonator postpaid.

.send Reesonator €. Q. D.

.Send Dealer’a probodition

Address.

City. .. State.
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Backstage in Broadcasting

(Continued from page 302)

papers!” at 17 minutes past eight, then
he must say that line at that time when
the show is on the air. If there is vari-
ance either wayv. the production man
knows that his presentation is not run-
ning according to schedule and he must
either slow down or spced up his players
to make the production end on time.

The tempo of the play is set during
microphone rehearsals, too. There must
be no pauses without reason and the show
can never lag or it will lose its audience.
Radio tempo, because there is nothing
to hold the attention of the audience ex-
cept the appeal to the ear, is somewhat
faster than stage tempo.

There is a story told about a clever
actor who had made a name for himself
on Broadway and who. decided to “go
radio.” He was used in several produc-
tions and then was never called again.
His tempo was not constant. His speed
of reading lines during rehearsals varied
from the speed he used while the produc-
tion was on the air and as a result the
director was never sure when his play
would end. The actor couldn’t correct
what was a serious fault in radio and re-
turned to the theater where three min-
utes more or less aren’t so important.

The last rehearsal wusually is held
within four hours of the time the show
goes on the air. Sometimes the players
rehecarse right up to the time for broad-
casting, though directors as a rule prefer
to let them rest before going on the air.
In this last rehearsal different scenes are
given a final polishing and if the actors
have the feel of their parts it is an easy-
going aifair.

There is no “Belasco touch” to broad-
casting, unless one considers the musical
chimes that introduce the call letters of
stations associated with the NBC. The
lights in the studio are not dimmed nor
does a gong sound to attract the atten-
tion of the audience to the stage. An an-
nouncer strolls to the microphoene, glances
at a clock and calls for silence. He
throws a few switches in a black box and
then reads the opening announcement.
The name of the play, something about
its setting and a few other important
facts are included in this opening an-
nouncement. The names of the players
usually are announced at the close of the
production.

There is no last minute rush to take
places on the stage. The actors who are
to speak first are grouped casually at
microphones scattered around the studio.
There is no frantic scurrving around to
see if all the properties are in place. In
fact the quietest time in the studio is the
moment before a play actually goes on
the air.

The wings in a radio studio are chairs
placed along the walls. The actors relax
when they aren’t at the microphone.
They follow the play with their scripts,
going to the microphone when their cues
near.

Smoking s not permitted.

Radio actors, to use an old expression

| of the theater, don’t “chew the scenery.”

www americanradiohistorvy com

Even though they may have very emo-
tional parts there is no bellowing for the
microphone won’t stand for bellows. The
experienced radio actor knows he can
raise his voice by merely moving near
the microphone,

Many of the spoken lines cannot be
heard across the studio for the skilled
radio actor knows that words spoken
scarcely above a whisper but very close
to the “Mike” can be heard clearly by
the radio listener. Use of a low soft
voice is said to bring out pleasant lower
tones not detected in ordinary conversa-
tion.

While the plav is on the air, the direc-
tor keeps one eve on his stop watch,
checking the progress of the play against
the notes on his script. He also watches
his actors to see that they remember to
keep their proper distances from the
microphone.

The play moves on and the players dis-
card page after page of their scripts on
the floor where they will be out of the
way. The big scene is acted and there
is no storm of applause to tell them that
it has “gone over.”

The closing announcement is made and
then the announcer waves his hand to
signify that the curtain has fallen—that
the studio is off the air. There may be
a few minutes of post moriems and then
the actors drift awav—some to rehearse
for another play, others out of the studio
and home.

Perhaps a few telephone calls of con-
gratulations are waiting.  Sometimes
there are telegrams of applause. The
real applause will come several days later
through the mails when the fan letters
come in. There may be a paragraph of
comment in a column of radio criticism
the next morning but these columns are
few and far between. Since radio plays
are heard but once, many newspapers see
no reason in reviewing them.

The financial rewards of a career in
the theater of the air are not comparable
with the income that goes with stardom
on Broadway. However, a good actor
can make a steady income twelve months
out of the vear which is more than many
find in the theater. The National Broad-
casting Companyv permits an actor to
work in two shows in one night, provid-
ing they are on different stations or net-
works. As a result some actors appear in
five or six dramatic programs each week.

Much has been written and said about
microphone technique but there is no real
mystery about it. A trained actor, pro-
vided he has sincerity, intelligence and
good fiction has every chance of suc-
ceeding in radio. However, the supply of
radio actors at the present time is far in
excess of the demand. Amateurs are not
encouraged by the big broadcasters.

Microphone  technique was  once
summed up in a very few words. Walter
Hampden, noted actor, was to speak over
a National network. He arrived in the
studios five minutes before he was to go
on the air and admitted he hadn’t the

(Continued on page 363)
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Backstage in Broadcasting

(Continied jrom page 364)

slightest idea of how to talk to a micro-
phone.

Vernon Ruadclifie. a production man as-
signed to coach Hampden, had to think
fast.

It is like this,” Radclifie explained.
taking the actor to the rmicrophone.
“Consider the microphone the ear of &
friend. If vou are going to speak in a
low wvoice, get close to that ear. When
vou raise vour voice step back as if vou
were talking directly to him. Just treat
the ‘mike’ courtesusly and it will do the
rest.”

It did and Hampden could find a job
waiting for him al any time in the radio
studio.

W ———

| Book Reviews

Television Toduv and Tomorrow, by
Sidney \. Moseley and J. H. Barton
Chapple. Isaac Pitman & Sons. $2.50

Television is a verv promising art: in
fact, little to date has been accomplished
but promises. Laboratory experiments
galore, and verv interesting ones, too, but
when one waits for the commercial tele-
visor that has been for vears * just around
the corner.” one feels that verily he is on
the lane with no turning.

“Television Today and Tomorrow,” hy
Sidney A. Moselev and H. ]. Barton
Chapple. gives every impression of being
a publicity release from one of the com-
panies interested in the commercialization
of television. It contains much material
on how television should work, hut very
little of practical value. Its most com-
prehensive parts are its defenses of past
failures.

However, the authors may be forgiven
a little, when we realize that they are
looking to the future with hcpeful expec-
tation, as we all are,

Reviewed by George E. Fleming

Radio and Its Futnre.
ers. $4.00.

Capably edited by Martin Codel.
“Radio and Its Future” gives one a good
insight into just how the machinery of
this industry. which in a few years has
grown teo gigantic proportions,
The book is a collection of papers written
in turn by various experts in every phase
of the art.

Divided into five parts, Broadcasting,
Communications, Industrv, Regulation,
and Some Scientific and Other Considera-
tions, and further subdivided, every sub-
ject is thoroughly covered by such men
as Merlvn Hall Aylesweorth. Maj.-Gen.
James G. Harbord, E. H. Colpitts,
Hiram Percv Maxim, Capt. Staniord C.
Chooper, David Sarnofi, 0. H. Caldwell,
William C. Grunow, James Couzens. Lee
De Forest. and many others equally as
well versed in their particular lines.

Reviewed by George E. Fleming

Harper Broth-
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A New and
Better Condenser

For SHORT-
WAVE Work

Heavy, widelyspaceil plates  for
strenzth.  Less chance for accumunla.
tion of lust  affecting  capacily

changes in close tuning.

“Parmica™ insulation, the remark-
able new material which so closely
matches the ideal dielectric efficiency
of «ry air. Current loss greatly re.
dneed;  sensitivity  amd  seleetivity
improved.

Double cone, smooth.operating beur-
ings—easily adjusted for wear. non-
corrosive hrass plates. with tie-bars.
Strong aluminum alley frame.

A real shortewave condenser in the
theee most desicuble sizes: 150—125
—and 100 mmf.

Here’s Fun for
the SHORT-=-
WAVE Fan

A remarkably efficient two-tube dis-
lance getter. with regenerative de.
tector and one andio-stage. Designed
for use with the new 230-1vpe, Zovolt
battery 1ubes.  Easily consirueted
from the Hummarlund ki, c¢ontain-
ing all parts, as illustrated.

It incudes the famous Hammarlund
Drum  Diul. the new Hunmarlund
wide-spared shortwave “Midline™
condenser and 1he improved Hum-
marlunid  space-wound plug-in coils.
Extra coils are availuble ¢overing
wave bands from 10 to 225 wmeters.
AMukes a wonderful tuning unit for
the short-wave experimenler.

Write Dept. RN1O for Dewrils of
Hammarlund Short-Wave Equipment,

HANMMARLUND MFG. CO.
421.438 W. 33nd Sireer. New York

TFort Betten. Radior
ammariund

PRECISION

PRODUCTS
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CONTROL

Counts

Most!

BABE RUTH recently wrote
that *“Control makes a pitcher
and lack of it breaks him.”
Simple . . . easily understood.

In radio it's also a case of CON-
TROL.. That's  where  CEN-
TRALARB comes to bat with a
Volume Control that is as smooth
as Dazzy Vanee's pitching—yvet
as powerful as Ilabe Ruth’s slug-
ging.

CENTRALAR volume controls
in millions of radio receivers are
making this a nation of red hot
radio fans.

Wrife Depi.
225-G for Free
Bookler. **Volume
Control, Voitage
Contrel and
Their User.”

¥

CENTRAL RADIO LABORATORIES

Dept. 225.6 22 Keefe Ave. Milwaukes, Wis.

-

LIGHTNING ARRES

Also Ejects Static Charges
Improving Reception

The Corwice Vulcan Lightning Acresfer is manue
factured in accordance with a new engineering prin-
ciple that protects your radis against damage from
lightning _and also dissipates accumulated statie
charges. Buy one teday fer lightning protection and
better rectption.
At TYour Dealer's or Direct
Upon Receint of Price.
Sec the Corwico Display

RADIO WORLD’'S FAIR, NEW YORK, SEPT. 22-27
Section KK. Booth 5

CORNISH WIRE CO.

24 Church St. New TYork City

MAKERS OF __=e— THE FAMOUS

qEORWI§0-

I BRAIDITE HOOKUPWIRE

— — e o
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Riding the Roads with Radio

(Continued from page 321)

Electrically, the receiver is of simple
but reliable design. It makes use of
three stages of tuned R. F., a screen-grid
detector, one resistance-capacity coupled
audio stage and one transformer coupled
stage. All the parts are mounted on a
formed and drilled aluminum chassis or
foundation unit. Six tubes are ecm-
ployed: four 224’s, onc 227 and one 245.
Plate voltage must be supplied by three
45-volt “B” batteries. The 245 tube,
used as the output valve, works quite
satisfactorily with only 135 volts on the
plate and 22% on the grid, being much
more convenient than a 171A in this po-
sition, because its 2Y4-volt filament can
be ganged very nicely with that of the
preceding 227.

R.F. Gain High

The radio-frequency gain in this re-
ceiver is pushed quite high and little at-
tention is given to sclectivity because
this matter is taken care of automatically
by the necessarily small antenna that is
used. TFor an aerial, a pair of wires
strung between the front and rear axles,
under the car, has been found very ef-
fective. Where the shielding effect of
the chassis is too great, a piece of copper
screening may be tacked to the inside
top of the car, or 2 wire run around the
edges of the running boards.

The “Auto Pilot” kit does not include
a loud speaker, a “B” battery container
or spark-plug interference eliminators.
However, a special flat speaker of the

I-0 % 7 o]
i\
L PULLEY
427 ,’///,/

.
e » /’ S
7 7
V/74) SWITCH
! Ny
-1///
B ./
£ . 4,
o Ly i
VOLUME bl “PANEL.
CONTROL. I

Here are the layout and wiring details

of the control board. A pulley and chain

afford rotation of the tuning condenser
shaft

cone type is available as a separate ac-
cessory. The Pilot people feel that
every car presents an individual prob-
lem as far as the placement of the “B”
batteries is concerned, and leave its solu-
tion to the owner of the vehicle. The
batteries may be placed under the rear
seat, in the rumble seat of luggage car-
rier, or in a box suspended from the

WwWWwW americanradiohistorv com

rear floorboard. The size and construc-
tion of this box wiil depend on the par-
ticular batteries on hand and the num-
ber of obstructions under the board. The
choice of the ignition attachments is also
left to the purchaser of the kit.

The left running board has been found
to be the best place for the “Auto Pilot,”

In this photograph are shown three of
the four main elements of an auto-radio

installation, the control mechanism,

speaker and receiver. The fourth item

is the battery container. Because of its

all-steel construction, this receiver may

quite readily be mounted on the running
hoard of a car

as the left doors are used very much less
frequently than the right ones. Holes
arc merely cut in the step-plate and the
floorboard to pass the cable, and the case
is bolted down. When the cover is closed
the case looks like a perfectly innocent
toolbox, and will not invite tampering
by the inevitable small boys.

The right runningboard may be used
just as well as the left, as the accom-
panying illustrations show.

The control box may be placed in any
convenient position. the instrument board
being the preferred place. The box
should be mounted as close as possible
to either side of the car. to prevent the
cable from interfering with the move-
ment of the driver’s or passenger’s legs.

The “Auto DPilot” has been tested
thoroughly and has proved to be sensi-
tive, selective and sturdy. Sample sets
have been driven thousands of miles in
four representative cars: a Ford sedan.
an Oakland coupé, a Hudson roadster,
and a La Salle coach.

The price of the “Auto Pilot” kits is
$47.50. This includes the case, the con-
trol panel, the cable and all the hard-
ware and special parts, but no tubes,
loud speakers, or batteries. Detailed in-
structions for assembly, installation and
operation are furnished.
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Rapio News S-W
Superheterodvne
(Continued jrom page 368)

It will be to the advantage of bhoth to
spend a lude 1ime helping to edueate
these people into the wavs of shert waves
and the fruits of such labors will come
in due time. e shall have plenty of
short-wave programs from different parts
of the world and in justice to evervhady
interested, let it not be a big hollow
bubble like that which attempted to cram
television down the throats of the public
even before television had come out of jts
diapers in the experimental laboratory.
Television of today is so far ahead of
that tlop of three vears ago, that one
would hardly recognize it—yet there isn't
that awful ballyhoo.

Without presuming to forecast, it is to
be expected that by the time this last
article reaches its readers, we all will see
the biggest program of superheterodyvne
activity that has ever appeared in radio
and no one should be surprised to find a
short-wave superheterodyne in the lot.

-

News from the
Manutacturers
(Continued from page 333)

of the Midget is 714 inches and it can be
mounted in a space 834 inches wide by
434 inches deep. This new unit is suit-
able for operation with amplifiers using
type -7} or —435 tubes connected either
singly or in parallel or in push-pull.

In the Concert Junior model an en-
tirely new design of moving coil as-
scmbly 1s used. While this unit can he
installed in the same size space as re-
quired for the Midget its construction is
more sturdy. It can be mounted cither
through the cone housing or by means of
a supporting bracket which is an integral
part of the unit. Both units are available
for operation with a.c. or d.¢. current,

Shielded Condensers

The Precise Products, Inc., 2354 Mill
Street, Rochester, N. Y., Is manufactur-
ing a new line of completely shielded con-
densers with capacity specilications as
follows: No. 100, single; No. 200, dual;
No. 300, three-gang; No. 400, four-gang

Y [ N
R K-
i 4

(illustrated here); Ne. 300, five-gang, of
.00035 and .0003 capacity.

The compensator capacities for these
condensers have a variation of 1 mmfd.
te 30 mmfd. The foregoing capacities on
the condensers do not include the com-

(Continued on page 370)

| INSTRUMENT LABORATORIES
l 132G West 21st Street

WELLSTON
oLD I

Patent
Pending

IMPROVED

ST

NEW-IMPROVED

WELLSTON

! GOLD TEST AERIAL

througliout the country.

It Will Never Wear Out

The pew improved Welleton Gold Test Acrial is made of
ecouine solid. emerald green Condensite with bipding
bosts to matel. It is 8 filtered t¥be merixl and has a
taPacily equivalent to 54 fect of aerial wire. 50 feet high
in the nir. This smull. combaet gerisl—it measures 2 b
by 5 inches in size—is slwolutely NON-DIRECTION-
AL. NON-CORROSIVE and WILL NEVER WEAR
CGUT. The Wellaten Gold Test Aerial does nway with
all lightning hazards and beeause it does not connect
ine u lizht socket all AC hurn und fine nowe are ¢lini-
nuted. Not fully etlicient on battery sets.

THE WELLSTON RADIO CORP.,

This Amazing New Invention Takes the Place of All
Present Type Aerials and Improves Radio Reeeption!

The New Improved Wellston Gold Test Aerinlbus been heralded far and wide 08 one of the greatest innoyvations intro-
dueed 1o the radio industry during the past deeade. And euch DPraige is well deserved, Tliin arartling invention not
only eliminutes (be neceswity for nll Present type indoor and outdoor serinls. but JMPROVES radio recention as
well. This new improved aerinl fol'aws closely upon the ruceess ntteined Ly ite hredeccesor—the original Genuine
Wellston Gold Test Aeriul which, nt present. is giving excellent aerviee in the homes of thcussnds of Hadio owners

Easy to Install

Tt is 5 simple metter to inetall the Wellston Gold Test
Aerinl-—rven a eliild can do it iy less than &8 minute’s
time. N0 extra tools are needesl. Plaee it anywhere—
inside OF on the back of your radio cabinet if you wirch,
Onee inmalled no furtber atieution is required- 1t is
fully efficient at all tiwes.

For Sale by Leading Radio Dealers Everywhere
Price $2.50
Dept. 100,

St. Louis, Mo.

SOUND SYSTEMS
for SCHOOLS

By AMPLEX + LOFTIN-WHITE

SPEC];\LLY designed rack and panel couipment—by AMPLEXN

plns Loftin-White—meeting those exacting requirements of

|

l LEdueational Institutions: Quality, Simplicity and Low Cost.
Here, in one complete foundation nnit. flexibly and etheiently

arranged—a sound system capable of furnishing programs from

radio, phonograph or microphones from one or more locations, to

a seleciive systemn of one to twenty, or one to forty speakers,

including monitor speaker. Qualitv—wvell. it's all Loftin-\Vhite

practically flat fidelity curve.  Volume—all and more than ever
required. Distortionless and humless.  Efficiently arranged for
ease of installation.
need of a technician. Flexibility and interchangeability of pancls,
s0 that equipinent may be enlarged as requirements demand. with-
out obsoleting any parts.  Built with the usual AMPLEX ligh
safety factor. insuring a mimmum ot servicing, plus longevity.
lower in cosi—and markedly superior.

EXGINEERING COUNSEL—as recognized amplification an-
thorities. further enhianced by exhaustive laboratory and field
stinly of the sound systems requirements of educntional insti-
tutions, hotels, air-ports, parks and small auditoriums, AMPLEX

olfers complete engineering counsel service, WITHOUT
CHARGE. Send sketch and dctails of vour proposed iustalla-

| tion—we will give you expert counsel and quotations—FRTI)E,

by AMPLEX plus complete matching of all units, resulting in a g

Simplicity of design and oyeration eliminates -

4 booklet describing AMPLEX I-W Awplifiers and Sound
Systems, from single '35 to 50-Watt ountput aund rock and
punel models, now available.

N\

—4

Model RPM 20—List, $895
Licensed under Loftine
W hite patents pending.

ompl

propesition  for

gystems gales,

New: York, N. Y,

An Interesting and Profitable

respoagible,  experienced Tn-
rtallation Epgineers, Cnstom Builders, Ser-
vire Men, Dealers, Contractors,
bigeer profits amd better ro-
xultg.  Protected territorics.
to our General Manager.

More =onund

Write in detail

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

370

THE WESTON
Model (555) Counter Tube Checker

Here is a valuable scientifically comstructed
instrument for radio dealers who desire to keep
down their service costs and insure customer
satisfaction by selling only thoroughly tested
radio tubes.

With this checker, tubes may be tesied #c-
curately and quickly, thus preventing ‘‘come-
backs’ and ‘“‘profit-less” service calls.

Model 555 has sockets for UN, UY and A. C.
screen grid tubes: a six-point filament voltage
dial; four push-button switches; and two 3%
inch diameter Weston meters—an A, C. voltage
and a “tube test’’ meter.

Weston Model 555 checks all types A. C.
and D. C. tubes and '80 and ‘81 type recti-
fiers. It tests A. C. screen grid tubes and both
plates of '80 type rectifiers (at one time) with-
out the use of adapters. Indicates shorts be-
tween the filament and cathode.

H'rite for descriptive literature
WESTON ELECTRICAL

INsTRUMENT CORPORATION
615 Frelinghuysen Ave. Newark, N. J.

PIONEERS
SINCE 1883

it
INSTRUMENTS

YOUR

1st Consideration
SHOULD BE

rLECHTHEIM

SUPERIOR CONDENSERS
FOR THE NEW FILTER

The
Very
Finest
Made

-~

250 V.

D.C. to

5,000 V.,
D.C.

“Qver 50 per cent. of the broadcast
stations in the U, S. A. use Flecht-
heim Superior Condensers.”

1"rite for Catalog No. 22

A. M. FLECHTHEIM & CO., INC.

Rapio News ror Ocroser, 1930

All-Purpose Short-Wave Receiver

(Continued from page 329)

may also be taken from one cell of
any convenient motor-car or boat battery
—or ¢ven a motor-cycle battery. For more
permanent locations the new Philco single-
cell storage battery supply, developed for
the 230 series of tubes. is excellent.

Plate supply may be from suitable “B”’
substitutes but batteries are recom-
mended. Three heavy-duty “B” blocks
will serve for a year's ordinary use.

For International Broadcast
Reception

The ease of handling and good sensitiv-
ity make the set especially useful to the
international broadcast fan. Unlike other
sets a coil is provided to go down to ¢
meters, thus including the very low-wave
French stations. At the same time—if
short waves do not produce results one
may always shift to the ordinary broad-
cast band. While a set with but two
tuned circuits cannot pretend to deal with
extreme interfercnce conditions as well as
a standard set with 4 or 5 tuned circuits,
none the less the set has selectivity un-
usual with so simple a structure and satis-
factory reception from station can usually
be counted on.

The power levels at the headset jack
and the speaker posts are so proportioned
that a strong headset signal becomes a
strong speaker signal when the phone plug
is pulled out: there is no violent jump or
need for readjustment.

The tuning effect of the regeneration
control has been made so small as to be
negligible in broadcast reception, thus
avoiding most of the difficulty of “clearing
up” a station.

The SW-5 is useful for either c.w. or
phone amateur reception. There is a coil
for each band and the small size of the
tuning condensers, together with their 270
degree travel and the smooth non-metallic
vernier dial drive produces an ease of
operation not customary in the more spe-
cialized “band covering” receivers. At the
same time onc has the advantage of some
actual selectivity ahead of the detector,
not being compelled to depend on “beat-
note selectivity” which is helpless before
noises, thumps and strong signals. The
r.f. stage gives a gain which rises grad-
ually from the vicinity of 12 meters un-
til it flattens off around 80 meters, then
having a value comparable to that ob-
tained in good standard broadcast stages.
The screen-grid leak detector shows much
higher sensitivity through the whole range
than do other detectors.

The use of two coils of the same sort
for each range greatly facilitates the proc-
ess of jumping from band to band and the
single-control speeds up the process of
searching over any one band after a call.

Other familiar amateur tuner difficulties
have been avoided or greatly decreased.
The regeneration control has been ad-
justed to give a small tuning effect, use-
ful as a vernier—but no more. The choke
coil deadspot is not present. The an-
tenna deadspot is not encountered except
with an excessively large antenna, poor
tube and wrong battery voltage—usually

138 Liberty Street, New York City, N. Y.
N EEsEmms = B | 2/l threc must appear together to obtain

www.americanradiohistorv.com

the effect. The possibility of using a
small receiving antenna makes breaking
operation simple. Changing tubes does
not shift the tuning range—the logbook
is still correct. or very nearly so. Even
with a long ground lead hand capacity is
absent. Finally—the 5 coils covering the
amateur bands are represented by OVER
FOUR FEET of tuning scale!

Coil Arrangements

The coil ranges are so located that ex-
changes are not necessary in any band.
except the standard broadcast one where
rapid traverse is never necessary.

The coils marked ** are standard
equipment with the set, either a.c. or d.c.

Catalorue Ware-lenzth

Numbet Range Turpose

10 9—13 Iaternational broadcasts: come
mercial signals; amateur 23
megacyele band.

115 14—23 International broadcasts; comn-
mercial signals; amatenr 14
megacycle band.

124 23—41 International broadcasts; com-
mercial signals.

13%% 38—70 International broadcasts: com-
mercial signals; amateur 7
megacyele or 7000 k.c.

14%» 65—1135 Internativnal broadcasts: am-
ateur 3.5 megacyele or 3500
k.c. band.

13 115—200 Amateur 1.75 mcgacycle or

1750 k.c. band.
Regular broadcasts.
Regular broadcasts.

16 -200—360
17 350—3530

T ———

News from the
Manufacturers
(Continued from page 369)

pensating capacity but include the mini-
mum capacity of the condenser unit. The
adjustment of the variable element of
the compensator is at ground potential.
The compensator is so designed that it
may be mounted on the right- or left-hand
side of the condenser case.

Double-Button Carbon
Microphone

AMiles Reproducer Company, 43 W,
17th Street, New York, is manufacturing

a heavy-duty double-button carbon mi-
crophone which operates on any voltage
from 1% volt upward. It has a frequency
characteristic of from 60 to 7,000 cycles.
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njoy SHORT WAVE
reception on your radio.

“THE SUBMARINER”’

Shorl wave 8erplion [zotn all harte of :)w world is puw pos.ilh.
with the SUBMARINER

A ia compisicly thiclded—
-. qlmllly pmd el lhronb.hunl
Prices;  Recnlar mode! AC or DC, fised wave band 19-50 meters.
F17.00. Tuterchnnsenlde coll. la-Hu metern S he J"
bmariner’ nehievanent. k. en!

llu volume of
Fized wuve
13-145 mete;
;ﬂl ‘l'ﬂl in
o short waves, $2.50.
Will be rent prepadd on receipt of price. or €.0.D. if
.00 ..«ompun.u order.  Foreign orders, ndd ¢0c
portnge: e {

-P MANUFACTURING CO., INC.
3416 Fond du Lac Ave. Milwaukee, Wls . U.S.A.

vFREE BOOKS of
BUSINESS HELPS

We publish over 200 liome Study Tooks. cach a coinplete
treatise of its subject.  We have one or more for you.

Bouks o
[ Commercial Art [J Decoration
Lettering Automobiles

Advertising

Battery Work
[ Sign Making

[} Electricity

) Radio [J Carpentry
[J Aviation [} Building
Painting [ Contracting

| Silk Screen Process [ Sheet Metal Work
and many other subjeets. Al fully deseribed In our
FRER CATALOG. cCheck the subjects in which you are
interested and write today.

FREDERICK J. DRAKE & CO., Publishers
Room 510- 179 No. Michigan Blvd., Chicage

Drake books are for sale in all book stores
“Dependable ‘B’ Battery Power”
Tor long and short wave rcceivers. Prices

reasonable.  Also  “BB”  hatterics opeérating
from 32 to 110 voit . C, farm lighting systems.

\Write for our {ree intéresting hooklet.
See Jay Battery Ce., 911 Brook Ave, N. Y. C

AUTO RADIO

Built-Up—Kits—Aecessories

PILOT RECEIVERS

In Kit Form Or Completely Constructed
New Low Prices on Standard Tubes

Write for New 1930 Calalog of Standard
Parts and Supplics

NELSON ELECTRIC COMPANY
Wholesile Radio Apparatus
508 South Dearborn Street. Chicago. Illinois

R CA ]

CHASSIS
A wonderful value. l:ed i Models
1004 and 1001 Radicly  Speakers
whieh “sold  as  high as  $30.00.
AMade by General  FEleeiric  ¢'o.

Limited Quatitiny. Order by cieck.
money  order ar stamps.  Send tor

FREE RADIO CATALOG
RADIO SURPLUS CORP.

56 N. Vesey St, New York

| with the other circuils—that is.

Superheterodynes
to the Fore
(Continned from page 332)

In Tig. 3 is depicted ihe schematic cir-
cuit of the receiver, which may be exam-
ined, progressing from left to right. At
the upper leit end of the circuit is located
the first r.f. transformer or antenna coil,
which is scen 1o have a primary with only
one tap, as well as a secondary. It is
customary in a transiormer of this tyvpe
{o employ two taps on the antenna coil
primary, one for long and one for short
antenna, bhut with a superheterodyne
under present broadcast conditions it is
relatively important that the antenna coil
primary should not resonate ncar the
broadecast band. as is customary in t.r.f.
receivers, but that it should resonate at
approximately 150-200 ke.

The secondary of the antenna coil is
tuned by one 400 mmfid. section of the
three-gang condenser and is arranged to
cover a range of from 530 to 1500 kc.
This secondary circuit fevds into a =24
r.f. amplifier which is operated at a plate
voltage of approximately 250 volts—the
values recently recommended by R.CA—
and with a negative bias available to con-
trol volume. The -24 r.i. tube is coupled to
the first detector coil by means of a choke
and an extremely low capacity—approxi-
mately 4 to 5 mmfid.—to insure the least
possible loading of the detcctor circuit by
the preceding tube capacity. Directly be-
low the detector circuit. which emplovs a
(uning condenser and secondary coil simi-
lar to that in the r.f. amplifier stage. is
the oscillator circuit, using a -27 tube,
tapped secondary and tickler. This coil is
appreciably smaller than the coils em-
ployved in the r.f. and detector circuits,
though the tuning condenser is still 300
mmid., as the oscillator must operate at
all times at a frequency 1735 ke, above
that of the first detector and r.f. circuits.
In practice it is not practical to so pro-
portion the oscillator coil and condenser
with respect to the first condenser and
r.i. coils so that the oscillator will track
he 175
ke. above these other circuits at all ad-
justments of the gang condenser. The
oscillator coil and condenser are. there-
fore. so proportioned that the oscillator
circuit tracks only over the middle of the

frequency range and diverges slightly at |

both high and low ends. This, in turn, is
compensated for by one fixed and two
(rimming condensers in the oscillator cir-
cuit.
Oscillator Circuit

Looking at the oscillator circuit, it will
be seen that at the lower left is repre-
sented the oscillator section of the gang
tuning condenser (c) and. shunted across
it to the right, is the alignment condenser
(C11) employed to bring the oscillator
circuit into line at the high-frequency end
of the range. Direct!y above these two
condensers will be seen one fixed con-
denser at the right (C12), shunted by a
trimmer (C13) at the left. This is a rel-
atively large wvalue of fixed condenser,
being approximately the size of the tuning
condenser and trimmer which shunt it.
It is used to align the oscillator at the
low-frequency end of the range. The de-

(Continwed on page 374)
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» FOR

PRACTICAL JOBS

EVEREADY
RAYTHEON
TUBES FOR
TALKING PICTURES,
TELEVISION AND

INDUSTRIAL
PURPOSES

THE Eveready Raytheon Foto-Cell
is a long-life transmitting tube for
talking pictures and television. It is
being used more and more for such
industrial purposes as color match-
ing, paper testing, automatic count-
ing, control of illumination and many
others. It comes in several types or
can be made to specification.

Eveready Raytheon Kino-Lamp
is the first television receiving tube
developed commercially that will
work with all systems. Each tube is
thoroughly tested in our laboratories.
! Write, if you are interested in
| talking pictures, television or any
application of the Foto-Cell. Free
— Eveready Raytheon Technical
Bulletin No. 1, for the Kino-Lamp,
and No. 2, for the Foto-Cell.

* * *

I The Eveready Hour, radio’s oldest com-
mercial feature, is broadcast every Tuesday
evening at nine (New York_time) from
WEAF over a nation-wide N. B. C. network

of 30 statians.

NATIONAL CARBON CO.,
General Offices:

ALL

INC.
New York, N. Y.

Branches: Chicago Kansas City
New York San Francisco
Unit of and Carbon
Union Carbide | Corporation

EVEREADY

~ RAYTHEON

Trade-marks
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This Big New

Radio Book with

Months of RADIO NEWS ..

NOTE—This Gift Offer, announced in last month’s RADIO NEWS, was intended for one

month only.

But so many hundreds of readers have asked that the time limit be extended,

that we lave decided 1o fill all orders as long as our supply of books holds out!

fan, sct owner, sct builder, service man and ex-

I I ERE'S a big brand new book that cvery radio

perimenter has been eagerly looking for!

In it

we present a cross-scction of the latest progress made

in every phase of radio reception, to serve both as an
idcal source of rcfcrence and as a stimulant for even
greater achievement.

As the book’s title indicates, it contains complete
schematie diagrams and thorough descriptions of
Short-Wave Transmitters and Receivers, all the most
popular types of Manufacturers’ and Home-Built Re-
ceivers, Serviceman’s Test Apparatus and a Group of
the New Loftin-White Direct-Coupled Amplifiers. Be-

low are a few of the more than 101 sets included in this

invaluable book.
ENTIRELY FREL!

Radiola No. 33

HFL Mastertone

Colonial Model SG32

The Stromberg-Carlson Screen-
Grid Receiver

Zenith 34P and 342P.

Hammarlund Roberts HiQ 30

Grehe D.C. No. SK-1

Atwater Kent No. 35

Silver Marshall Automobile-
Radio Receiver

Lincoln 8-80 Superheterodyne
10-Tube

Silver Marshall
Power Amplifier

National Screen-Grid Short-
Wave

4 Loftin-White Direct-Coupled
Awmplifying Systems

Cornet Short-Wave Receiver

Auditorinm

which will be shipped to you

A Short-Wave Adapter for Use
on an A.C-Operuted Re-
ceiver

Bosch No. 48

Fada No. 35B

Freshman Q15

Jackson NJ-30

Pilot A.C. Short-Wave Super-

Wasp
Kolster K-21
Majestic Ne. 180
Stewart-Warner Series 950
Victor Radio Models R32 and
RE15.

Test Panel for Radio Service-
man or Radio Laboratory
Tube Tester Eliminating Need

of Batteries
An Audio-Frequency Oscillator
A High-Power Crystal-Control
Short-Wave Transmitter

Other diagrams and descriptions cover completé receivers or
units thereof used in virtnally every field of radio activity.

The New Loftin-White System

No single radio development in recent years has received the
attention now being given the Loftin-White Systeni, It has
provided us with a new, cheaper and better method of repro-
duction and one which, from the standpoint of true radio and
mechanical engineering, offers some really astounding possibili-
ties. Their ingenious system has been incorporated with remark-
able results in many of the circuits contained in this publica-
tion. As RADIO NEWS has the exclusive right to the publi-
cation of articles by Messrs. Loftin and White, this authoritative,
first-hand information is not obtainable from any other source.

Get Your FREE Copy NOW !

As you can readily see from the ropy you are now reading,
RADIO NEWS is deservedly the outstanding leader of all
radio magazines. Of course, you want it every month. Here’s
vour opportunity to get 6 big issues ($1.50 single copy value)
for only $1.00—and to have this big new manual, “101 Radio
Hook-Ups,” shipped to your home, postpaid, entirely free. You
save 50 cents on RADIO NEWS and get the book WITHOUT
COST! Risk nothing—

---------Mail coupou TODAY !--hI----.

RADIO NEWS, Dept. 2410,

381 Fourth Avenue, New York, N. Y.

Gentlemen: Send me. ENTIRELY FREE, postpaid. the new com-
pletely revised 1930 edition of your book “101 RADIO HOOK-UPS™
and enter my subscription for the next Six Big Issues of RADIO
NEWS at only $1, which 1 enclose (regular price $1.50). I under-
stand you will cheerfully refund my $1 and I may keep the “101
ztADlO HOOK-UPS” if T am not perfectly satisfied after reading the
rst issuc,

LT T 880000000000 000000 00000000 000 S000006008 00000058 00000000600

City 8Nd STALE <. o nvnrevragm aama e ot re e e e et m ety
Are you a Serviceman 7 Engmeer—”’ Dealer [J? Experimenter [J? 1
Present subscriptions will be extended from expiration. :

[\
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Laboratory Report

(Continued from page 320}

all objections to “microphonic™ noises so
prevalent in the earlier types—and all
tyvpes arc made with the oxide-coated
type of tlament, considerably reducing
the hazard of paralysis.

As soon as these tubes were available
an installation was made in Receiver No.
13 for test. To furnish additional data,
this second test was run, using four Bur-
gess No. 2308 45-volt blocks of “B™ bat-
tery. This tvpe of battery is of much
lower rated capacity than those used in
the previous test and represents a battery
of the lower price class. In using thesc
tubes all rheostats and other filament
circuit resistances were removed and the
tubes operated on direct connection to a
single two-volt storage cell without ad-
justment.  Most  satisfactory operation
has been sccured in this manner and
actual tests show that at the rated volt-
age of 2 volts, the total current drain of
a sct of the six proper tubes is well under
onc-half ampere. These tubes will op-
erate without noticeable tluctuation in
sensitivity or volume over the usual volt-
tage range of a storage cell, 2.1 to 1.8
volts.

“B” Battery Service

Curve VI shows the “B” battery volt-
age and the voltage at the tube plate ter-
minals at the different periods during the
useful life of the battery. Other per-
formance curves remained substantially
the same in character as those shewn for
the recciver when 3.3-volt tubes were
used and. for sake of brevity are omitted.
It will be noticed from Curve VI that it
was possible to use the batteries to a still
lower end voltage without excessive loss
in quality or volume in the case of 2-volt
tubes. This is due principally to the in-
crease in sensitivity of the 2-volt screen-
grid tube over its predecessors. While
the usual capacity rating of the No. 2308
hattery is only about one-third that of
the No. 21308 super battery used
in the first test, satisfactory performance
was secured over a period of 304 hours
of continuous service with Receiver No.
18. Allowing 307, increase in service
for intermittent operation. six months
may be considered as the average period
of usefulness provided by this smaller
type of batterv. It might also be men-
tioned that the initial ~B™ hattery drain
wias 23 milliamperes with the 2-volt tubes
in this test compared with 21 milliam-
peres in the first test when 3.3-volt tubes
were used.

Fewer Battery Leads

Another point which has become a
considerable source of trouble and irrita-
tion to not only the purchaser of a bat-
tery set but also to the dealer and ser-
viceman is the ever-increasing and chang-
ing number of battery leads without a
semblance of standardization. a misplace-
ment of onec or more of which is casily
made and which renders the set inopera-
tive temporarily if not causing actual
damage to the receiver itseli. In the

design of Receciver No. 18 this fault has
also been kept in mind. It has been pre-
viously described how the necessity for
all *C" batteries is climinated. In addi-
tion to this, fixed resistances of proper
value have been used to sccure the
proper plate voltage for the detector and
first audio tubes and also for the shield-
grids, rather than the usc of taps on the
“B” battery. By these mcans the battery
lcads have been reduced to a total of
four. t.e., a pair for the “A” battery and
a pair for the “B” batterv. The resis-
tances also form a part of the filter
system. It also has the advantage of
placing an cqual load on the entire ~B”
battery and. in the case of (he well made
batteries, the lives of all units are prac-
tically the same and all are ready for dis-
card at the same time. removing the ne-
cessity of frequent testing. This idea also
includes the possibility of the efficient
use of a single 180-volt “B” battery
without taps.

Circuit Diagram

The accompanying circuit diagram
shows all the important circuit constants.
These constants are those used with the
3.3-volt tubes. Slight changes in the
biasing resistors and the elimination of
the filament rheostat are the only neces-
sary changes to adapt this set to the use
of the new 2-volt tubes. A change in
method of volume control to the antenna
circuit may be found more desirable since,
in the position shown, biasing potentials
on the tube grids are slightly affected by
the setting of the volume control.

A brief general description of Receiver
No. 18 may be of intcrest.
is composed of two coenventional stages
of the screen-grid radio-frequency ampli-
fication followed by a tuned detector
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Answering the Latest Demand
of the Industry—

a Jensen Electro-Dynamic Speaker for

Automobile and Mantle Type Radio Sets—

or other Installations where the Finest

Tone Quality, Size of the Unit and Low
Price ate Major Considerations.

ensen

MIDGET SPEAKIR

{

The new Jensen Midger Speaker, Model
D-11, has all the exclusive Jensen features,
but with a cone diameter of only 74§
inches. The entire speaker can be mounted
in a space 8% inches wide by 4%{ inches
deep. Due tothe efficiency of the magnet:c

| structure, the field coil dissipates a mini-

The circuit |

stage of the condenscr-leak type which is |

followed by two stages of transformer-
coupled audio amplification. The first
stage is a standard single-tube circuit,
while the second stage is of the push-pull
type. The plate circuit resistances are of
such a value as to reduce the plate volt-
age of the detector to about 67.5. that of
the first-stage audio tube to about 90
volts. and that of the shield-grid to a
maximum of about 45 volts (67.5 for the
new 2-volt series). All circuits are well
fillered with by-pass condensers and
chokes. The choke in the last audio stage
has thus far been found necessary. but
there is a possibility of reduction in the
amount of filtering in the r.f, stages. par-
ticularly if the r.f. amplifier is confined
to two tuned stages. All resistors for
biasing are calculated from the plate cur-
rent ratings of the tube manufacturers at
an operating voltage of 135, The auto-
matic biasing action takes care of any
excess voltage during the first few hours
of operation. In the first test all tubes
were of the 3.3-volt filament class. Two
cach of types -22A. -99 and -20 werc
used. In the second test two each of
the types —32. =31 and -30 were substi-
tuted.
(Continwed on page 380)
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mum of current, yet has an unusually high
degree of sensitivity.

This new Jensen Speaker is suitable for
operation with amplifiers using type 171
or 245 tubes connected either single, in
parallel or in push-puil.

In spite of the small size and low price of
the D-11, its performance meets fully the
Jensen standards of brilliance, sensitivity
and uniform response at all frequencies.

The New
JENSEN CONCERT JR.

Electro-Dynamic Speaker

The new Jensen Concert Jr. can be called
the De Luxe model Speaker for Automo-
bile and Mantle type Radio Sets and simi-
lar installations. Its dimensions are the
same as the Model D-11 except that it has
a larger size magnertic structure. It is
equipped with the new TYM-FLEX Cone.
an exclusive Jensen patented feature.

LIST PRICES

Model D.11 Jcnsen Midpet Speaker, 90 to 110
Volt, D.C.. $§15.00. Model D-10 Jensen Concert
Jr, Speaker, 90 to 110 Volr, D.C,, $18.50

Both_ of these Speakers are also avail-
able for other voltages, either DCor AC,

Licensed nnder Lektophone Patents

Write or wire today for Jensen Folder
No. 33 describing these two new
Electro-Dynamic Speakers, Address,

JENSEN RADIO MFG. CO.
6601 South Laramie Ave.
Chicago, Il

| §
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Superheterodvnes
C H l R A I' (Continued from page 371)
OFFERS velopment of this tyvpe of circuit was

SILVER-MARSHALL primarily empirical, but the net results

re ex : i 8, A
S.M. 724 SUGPERHETERODYNE are extremely satisfactory, inasmuch as

. ; . by the two individual trimmer adjust- |
is 2 5 screen grid batiery-operated receiver ments, substantially non-reactive, it is A)IODERN hotel swhere the
with 9 1uned circuits; AC or DC opcration. oss'bl’e e ey fhe oscillato t;oth " hospitality. of vesterd'ly
i 3 [ 3
Suecescor 1 S'l““' 71"eTICI$ER o ]zhe high and lgow ends so} i1t5 1-frequencay is enhagced by the'cheering
uecessor 1o the ~argent-Raymen ant H g e . . i .
712. Single dJdial operation with 11 tuned range. These adjustments made, it will l luxuries of today.
& Buils! { track properly throughout the center of | Li . b .
S.M. 138 SHORT-WAVE CONVERTER 1;5 rang_?l. tThe _l(eleak rflsilan'ce (}2(21 keeps ; 1;;111F,f alr_}l :ioomfl— eal.l.((i-
nrakes a superheterodyne out of any hroad- i3 GEElE Qr grid at LY3 GmE LCAD0g _“ v 1"'1“_5 1icd and provid-
cast receiver. Single dial operation. te““all; "i’hl\lle éhe res}‘]ma“c% R3, which ing home-like comfort.
- . may be likened to the grid suppressor
S.M. 770 AUTO RADIO 5 2 T .
bl s ii¥e 3. S BT et often_found in tr.f. receivers, tends to Famous for good food.
easily inetalled without cunting the instru- equalize the ‘osc1llator output so that it | g9 5
ment panel. feeds approximately 6 volts to the first Rooms 82.50 up
NN AT - detector. The oscillator is coupled to With Bath §3.50
N | 5 L 1 batn 33.0U up.
NEW }ATIQ‘\‘\L [ the first detector inductively through the .. p
SHORT-WAVE | proper placement of the first detector and Write for booklet
R il AC e ' oscillator tuning coils. The -24 first de- with downtown map.
new powverful AC or operated re. tector tube is autoniatically biased, but
ceiver. Tunes in foreign ftations with re- : . ' |
markable regularity on wavelength range of iy o;der to insure a more Fonsmnt value RANDOLPH AT LA SALLE
15 to 330 meters. Complete Receiver, or of bias thi_m would be obtainable through |
in Kit form. the use of the common grid-plate return | e
AUTO-RADIO resistor 1n the —24 circuit alone, the oscil- |

On X s lator plate current is also bled through
Kits, Sets and A4ccessortes this resistor, though the drop across this
1930 CATALOG FREE resistor biases the first detector only, the RADIO OPERATORS

Set Builders! Write for your copy. grid potential of the oscillator being de- ,
Complete line of short-wave supplies, termined entirely by the resistor R2 con- WANTED

standard parts and accessories. | nected between oscillator grid and cath- % Radio operators
i i L fhic aboard
CHICAGO RADIO ode. The first detector feeds into the J :ﬁiep; o2 p;ifd’

first i.f. transformer, which differs from

the two following transformers in that it

provides very much sharper tuning. Its

' actual selectivity is determined by the

OCTOBER ISSUE NOW READY /| position of switch SW which, in one posi-

® | tion, shoris out resistor R4 which is seen

to be in the tuned secondary circuit of f1 1e

the if. transformer; it also disconnects SoRpan SRt e
| R3, in shunt with the primary of the first

if. transiormer. In this position, the West Side YMCA

tuning of the ﬁrs:] if. transformer is ex- Radio Institute
tremely sharp and the gain is approxi-
mately 28 to%O through the first detIe)ctOr. 113 West 64th St, New York, N. Y.
With the switch in the opposite, or local
position, R3 is shunted across the if.
transformer primary and R4, then con-
nected in series with the tuned secondary
circuit, which results in an appreciable
broadening of this transformer and a re-
duction in gain in about a twenty-to-one
ratio. The purpose of the local-distance
switch is to allow reception of local pro-
grams with an extremelv high order of
fidelity when switch is in local position
‘ and to provide the maximum possible

pleasant work,
travel. You can
qualify in a short
time in our well-
equipped school
under expert in-
structors.

APPARATUS CO.

415 S. Dearbern St., Dept. RN, Chicago, HI,

Write now for
free booklet on

AN INCOME BUILDER

Two distince lines in one.
For either salesmen or those
mechanically inclined,

$50.00 value for $6.00

swith profits accordingly large
We ckn provide you with unlimited gquantitics of sllleading mnkes
of Electzic vecuuin clepners at rensstionslly low prices; each
gusrantead perfect in action ond appenrance, ugh extreme
vnlus and profit offers any mAn of a¥ernse intelllgenco & splendid
income even for epare time.

Free Vac Course

gain or selectivity when switch is in dis- Ta ous spsociafes vt givayin bound bk form, itee excart advice
tant position. | | ondisidom, Shclon, ioroetions, 1a, il B0 oo
The first i.f 1 feeds i h e L e eI D O R
FEDERATED PURCHASER € trst LE. transiormer Ieeds into the S o oer Whun the Sripinacas. OIGa and rdee 1B
first if. tube which, in turn, feeds into | | e iee” Titetuic"itis
20 HUDSON STREET, N. Y, ¢. t the second if. tube feeding the third i.f. URON ASSOCIATED INDUSTRIES

1311 Engineers Building  Cleveland, Chio

transformer and then into the second de- |

| tector. All of these —24 tubes are oper- |

ated at 250 volts plate and approximately

90 volts screen—the new recommended

values. Resistor R3, by-passed by C3.

biases the second i.f. tube, while the first

i.f. tube cathode is joined to the cathode

of the r.f. tube and brought to ground .

through resistance Ri1. The 170-ohm !

resistor determines the minimum fixed /6:/

bias on these two tubes, while R12, the tm/(ﬂ\ L e R
CHRISTMAS RUSH I ok o e s bor ok
strictly busintss and waht 10 handle wholesale orders

WANTED MEN
To Manufacture Metal Toys and Novelties

Big demand for Toy Soldiers.
Animals. 3 and 10c¢ Store Nov-
clties, Ashtrays. ete. We co-
operate in selling goods you
make also buy them from you.
mall investment nceded to
start and we help you build up.
WE FURNISH COMPLET
QUTFITS and start you in well
Enying business. Absolutely NO
EXPERIENCE and no special

TV p-to-the-minute offerines at low-
€3t wholesale prices. Includes new.
et Tone Control. Bercen  Grid
Supcrheterodyne. Radio - Phonos

sraph tombinations, short wave
seeeivers, outomehbile rudios. Pitha
lie sddress, attractive walnut con-
solen and Iatest accessories, parts
and kite. Don’t bur uniil ¥ou sea
put big vsisioc.

variable resistance of 12.000 ohms, pro-
\.ldes necessary bxas adJUStment' ThlS now being Dlaced. write AT Oxce for full information.

Western Radio Mfg.Co. o provides extremely satisfactory control of METAL CAST PRODUCTS COMPANY
lzaw_l‘a‘_](e St, CHICAGO J (COHﬁ}HlL’d on pnge 377) | Dept. 12 1096 Boston Road: New York City
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Don Mix—Radio Pioneer Extraordinary

(Continned from page 309)

that by using batteries for plute power in
transmitters, one did not need trans-
formers and generators and clectric lines,
He had in mind transmitiers and receivers
for mobile use. How near he came to
hitting the proverbial nail on the prover-
bial head can best be scen by his later
accomplishments.

His big chance came in 1923. From a
group of radio amateurs and commercial
operators suggested as probable candi-
dates for the position, Don was chosen as
the first radio operator to accompany an
cxpedition into the Arctic regions. His
fine radio work and persistent character
had won him a job with the MacMillan
Arctic Expedition sailing from Wiscasset,
Maine, on the schooner Bowdoin.

With the aid of Mr. West, engineer and
designer of radio cquipment, he as-
sembled his transmitters and receivers.
They were built by the Zenith Radio Cor-
poration. His main transmitter used 100
watts and was designed to operate in the
200 to 4530-meter band. Small battery-
operated portable stations were included
in the equipment. These were used to
communicate with WND (the call of the
Bowdoin). They were placed on sleds
in boxes and were invaluable in keeping
different scctions of the expedition in
touch with cach other. These battery-
operated sets were creations of Mix's.

With the radio gear installed in the
forecastle of the ship and the entirc
radio personnel of the expedition (one
Donald H. Aix) in good spirits, they set
sail on a balmy day in June. Tt was
Don’s first sea trip and he, with the sclf-
restraint so well known to radio opera-
tors, was not seasick. He later attributed
this to the fact that he received excellent
food during the entire voyage.

‘The hardships were great. During in-
tense spells of cold, Don grimly stuck to
his key and kept MacMillan in touch
with civilization. During these periods
he wore heavily padded gloves to keep
his hands irom freezing. They had to be
flexible for the work he did.

Note how he laconically described his
brief swim in the icy waters surrounding
the ship, in his written report on his activ-
ities: “During the last week in Septem-
ber (1923), as the ice had frozen around
the ship sufficiently to hold it in a
permanent position, we took the original
antenna down and put up a cage inverted-
L of 6 wires, 6 inches in diameter. run-
ning it in a southerly direction. While
putting this antenna up I absent-midedly
walked on a soft spot in the ice alongside
the ship and fell through. taking a rather
cool bath.” He then goes on to describe
the new antenna. In one sentence he de-
scribed an experience that would have
killed another persen. He does not tell
us of the fact that he spent the next few
days “thawing out.” - His was just a
swim, an accidental “coel bath.”

Until September, 1924, he proved his
ability to be the connccting link between
the MacMillan Expedition and the civ-
ilized world. He supplied his “boss” with
the latest press dispatches from the

United States and supplicd the United
States with the latest press dispatches
from his “boss” with the help of a score
of amatcurs.

Among other things, Don ecstablished
a few records. He communicated with

6CEI in Hawaii, using a wavelength of |

200 meters, and his signals were reported
heard in New Zealand with a surprising
consistency. He experimented with low-
powered battery-operated transmitters
and successfully communicated with sta-
tions in the United States while using
thesc.  He further demonstrated that the
short waves could successfully be used in
the Arctic regions. And Don learned one
other thing. Dry batteries were not af-
fected by the intense cold. That fur-
thered his faith in the use of batteries.

When he returned, Donald Mix was
accorded a hero’s welcome. He de-
served it.

In 1925 his true drcams were realized.
He took a position which cnabled him to

short-wave radio transmitter

Portable
and receiver developed for airplane use
by the Borgess Radio Laboratory

continue with his experiments with bat-
teriecs—joining W. H. Hofiman, Fred H.
Schnell and Phil Zurian in the radio re-
search department of the Burgess Battery
Company.

Here he came into his own. He aided
in the development of short-wave trans-
mitters and receivers—all battery oper-
ated. His belicfs that batteries could
successfully he used to communicate over
remarkably long distances were found
true. He found that pure, steady, d.c.
signals could penetrate to greater dis-
tances than other types of radio “tones.”

Don sponsored a low-power “B” bat-
tery transmitting contest which was won
by Windom of W8GZ. W8ZG of Colum-
bus. Ohio, who successfully carried on
two-way communication with New Zea-
land while using but 435 volts on the plate
of a small receiving tube. This was
verified and witnessed and still stands as
the modern low-power distance record in
radio annals.

Through his own station, WO9AT, in
Madison, Wisconsin, Don is known “on
the air” for his pure and steady signals.
He built and installed his own station,
WADM, on Burgess Isle, Florida. His
aid in building the Burgess station
WOEK-WIOXH at Madison was beneficial
in making that station known as the

(Continuned on page 376)
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New Developments!

Complete Instructions and Data on

All Recent Radio Inventions Now

Yours for Ready Reference in This
One Big Guide Book of Radio.

BYRD'S Antaretle Radio Equlpment—
RRecelvers, trunsmilters, and Intesi naviga-
[lm" lm'h: ‘used om this epochal flight fuily
deser .

TELEVISION—Mr, C. F. Jenkins, father
of television and radio moviey, gives you in
his vwn words complete directions for bulld-
ing practieal television equipment.
INTERFERENCE ELIMINATION —
New methnds systematleally outlined by
W, I, Fleming, radio engincer.

RADIO AUTO ALARM-—Description of
new device for ships which keeps the S03
wateh while oberator is off duty.

SHORT WAVE APPARATUS — com-
mercial and amateur, described and illus-

NEW BROADCASTING EQUIPMENT
—Temperatute-controlled  Piezo crystal
oscillator; 1009 modulation panel and
other mew apparatus.

—and these arc only a few of the new sib-
jects added to the most complcte radlo
handbook ever published.

THE
RADIO
MANUAL

A Handbook for Students,
Amateurs, Operators,
and Inspectors

Tiere's the answer
to every Question
about the princi-
ples, operation, and
maintenance of ap~
paratiud for radio
transmitting snd
reeciving.  Impor-
tant new chsmers
have been added t.
bring it right up (o
the minute. Many
new photogranhs
and diagrams have
been included. Itis
oW more than ever
the one compleie
handbook covering
the entire radlo
ficid.

A Cormnplete Course
in Radio Operation

in ONE VOLUME

Prepares for Government License

20 big chapters cover: Elementary Iitectricity and
Magbhetism; Motors and Generators; Storage Bat
teries and Charging Clreults; The Vacuum Tube;
Circults Employed in Vacuum T ube Transmitters:
Modulating  Systems  and 100 Moduiation;
Wavemeters: {ezo=Flectric ()scﬂlnlors Wave
Traps; Marine Vacuum Tube Transmitters; Radio
Broadeasting  quipment; Arc_  Tramsmitfers;
=park Transmitters; Commercial Radlo Receivers:
Narconi Auto-Alarm; Radio Beacons and Dirves
tion Finders: Aircraft Radio Equl[‘)ment Practical
‘Television and Radio Movies; Eliménating Radio
Interference; Radio Laws and Regulations; Hand-
ling and Abstra.,ung ‘Trafc.

Prepared by
Official Examining Officer

The author, G. E. Sterling, is Radio lnsm‘clor and
Examining Officer, Radio Division, U. ®. Dept.
of Commerce. The book has been cdlled in deuﬂl
by Rebert 8, Kruse, for five Years Technical Editor
of (38T, the .\Inzazlneof the American Radio Relay
League. now Radio Consultant. Many other ex-
perts assisted them.

Examine It FREE !

The 1930 edition of “The Radlo Manual” is now
resdy. Nearly 300 pages; 369 illus:r:uicms Bound
in flexible Fubrikold. The coupon brings the vol-
ume for free examination. Within 10 d.l)a 30U ma)y
return the voluine or send the price of $6.00.

MAIL THIS COUPON

| D. Van Nostrand Co., Inc. i
250 Fourth Ave., New York I

I Send me the Revised edition of THE RADIO

' MANTAL for examination. Witkin fen days afier
receipt 1 will either renrn the volume or send You

| $6.00. the price ln (ull.

i {R. N. 1030) |

I WA, ..ot e o |

1 |

I 8t.and No... . . .. .. .ol |

Cliy and State

e
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RUPTURE 1§ ™
(Continued from page 373)

battery-operated pioneer in the amateur
ranks.

Then came airplanes and the use of
r;ldio as a means of two-way communica-
tion.
He perfected portable short-wave equip-
ment for aircraft use, showed their prac.
ticability.
and foolproof.
note of their design.
these lines was recognized. He was asked
to build six sets for use in the Byrd
Antarctic Expedition for communication
on dog sleds, airplanes and boats of the
expedition.
be learned by reading the reports of the
Byrd operators.
in constant touch with their bases, and
on a few occasions thev established com-
munication with New York while in flight
over the desolate regions of the uninhab-
ited South Pole area.
parties, out for scientific observations.
owe their safety to these batteryv-operated
sets. They aided in saving the expedition
from loss of life.

He is still perfecting receiver and trans- |
mitter design and, with the aid of Hofi-
man, has brought about further interest-
ing and useful revisions in dry-receiver
construction.
will be perfected with Don Mix “on the
job.”
his equipment, he alwavs comes up with
something new and beneficial in his next
experiments.

While bringing the battery to the fore,

NOT A TEAR

NO BREAK TO HEAL

Rupture is not a tear, but is due to a muscular
weakness in the abdominal wall. Trusses merely
brace these musclesbutdonotstrengthen them—
onthe contrary,thegouging of the ordinary truss |
pad often increases this weakness as it tends to |
shut off circulation of the blood. |

(

STUART’S ADHESIF PLAPAO-PADS are
hatentably different—beingmechanico-chem-
ico applicators—made self-adhesvive purposely
to keep the muscle~tonic called ““Plapao”
continuously applied to the affected parts, and
to minimize danger of slipping and painful
friction, The adhesive fabric is soit as velvet
and clings to the body withomnt straps,
buckles or springs. Easy to apply— come
fortable—inexpensive. Awarded Gold Medal, |
Rome, Grand Prix, Paris, Honorable Mention,
Panama Pacific Exposition, San Francisco,
etc. For almost a quarter eentury ‘stacks of
sworn testimonials from many different
countries report success—without delay from
work. The epidermatic absorption of Plapaa
utilizing *“mechanico-chemico therapy” tenda
toward a natural process of recovery, aster
which no further use ol & truss.

Stop wasting your time and money on old-
fashioneddevices. Learn how toclose the hernial
opening as nature intended, 50 the rupture
<an’t come down. Send no money; just mail
the Free Test coupon below. Foryour own good
—write today—tomorrow may be too late.

FREE TEST COUPON |

Plapao Laboratories, Inc,
686 Stuart Bldg., St. Louis, Mo.
Send me a Free 10 day test supply of the

remedial factor Plapao and 48-page illustrated
book on Rupture; no charge ifor this now or
later.

Namo

Address

I HOTEL
WASHINGTON

PENNA. AVE. I5th &
F STREETS N.W.

WASHINGTON, D. C.

400 ROOMS — 400 BATHS
Opposite the United States Treasury and
the new §17,000.000.00 Deparinent of

Commerce Bailding

Easy of access vet located

at the wery  center of

life in the Capital City

Rates #o higher than any other
first class kotel
BOOKLET SENT UPON REQUEST

S. E. BONNEVILLE, Managing Director

“HAMS” AND SERVICEMEN

Donean 250 watt transfermers with Arcturus line bal-
last tubes. Primary 110-120 volts n. ¢. Secomdnry 1500
volta eenter-tapped at 750 velts, Filament, 733, 7
center-tapped center-tnhped at 15 volts.  Com-
pletely ghielded and mounted with terminal lugs on top
for connection. A= 0000080 o -86.50

Hich-quality first-class UX tvpe tubes. X866, 86.00;
X250, $2.15; X281, §1.60; X210, $2065. 3U-doy free
replacement ruarantee. . .

Auto-KRadio eets. The smnlles: and casicat mounting
set on the market. Dircet drive tuning eontrol. Set uscs
three 224 sereen-grid tubes for r. f. smplification. two
227 tubes ase detector. and first audio. and n 245 a3 u
power tube. Price includes set, tpeaker. acrial, battery
box, filter ¢ondensers and ignition resistor sUppressors.
L verything but tubes and barteries. Priced at only £52.00
All merchandise guaranteed, Cash or C. O.
Write for free list. 20% with C. O, D, erders.

COLUMBIA SPECIALTY COMPANY

1036 Longwood Avenue New York City

Mix—Radio Pioneer |

Here, again, Mix came to the fore.

This equipment was not bulky
The batterv was the key-
His work along

How well he succeeded can

The Byrd planes were

Small touring

It seems as if they never

No matter how perfect he huilds

Don earned himself the title of the “Sleep-
less Wonder.”
night one were to “listen in,” they would
hear the familiar “fist” of Don Mix. It
seemed as if he operated continuously,
regardless of time or sleep.

Possibly an answer to Don Mix’s ac-
complishments can be found in the fact |
that he is red-headed.

No matter what time of

Interference Filter

Aerovox Wireless Corp., 70 Washington
Street, Brookiyn, N. Y., announces a new
tvpe of interference filter in which a

plug receptacle is provided on on¢ face
of the unit and plug prongs on the oppo-
site face.

The prongs plug into any |
(Continued on page 381)
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EARN BIG MONEY
AS A FOOT SPECIALIST

Learn PEDOVRACTIC—the new system of correct-
ing foot cisorders and deformities without medicine
or surBery that's making tremendous strides these
days. It's a new uncrowded nrofession and offers
amazing opportunitfcs in an unlimited feld.  Digni-
fied. interesting amd profitable. No thinking man
or woman wiil willingly negleet foot troubles when
they produce so much discomiort and disability and
can be so easily correeted.

LEARN QUICKLY AT HOME IN SPARE TIME!

With but erdinary education and leisure home stukly
Yoy can quickly qualify for this profession with its
sociai, protessional and financial advantages.

EARN WHILE YOU LEARN

The demamd for your services will be s0 great that
you can start in vour own home and earn the cost
of your training while ¥cu are studying the course.
We teach you how to quickly *"eash in™ on your
knowledge.

You can quickly build up a practice and hase an
office of Four own. It's a wonderful opportunity so
act quickly. Clip roupon below, sign your name and
addlress. mail today for full infermation ahoit this
wonderful pew seience. Do it now. No obligation.

= e v wwm e CUT HERE == i = oo — e

AMERICAN COLLEGE
Cohannred 1915 by the ss‘ra(e of illinais

Dept. P-1 W. [Hinais St.. Chicago
INRNIID et Sy mmtowsd e o9 Ty
308 34 5 o3 QRS = RS ———— eSS OO
i DA Y S Ay ST T aicerarsatorenaid

choose your ownfield—control your own
income—beindependent! Asa galesman
vour income depends only on results.
Many LaSalle-trained ealesmen, in
| every gection of the country, earn

Make bi¢ money

AS A SALESMAN

Learn selling—fix your own hours—

from £5,000 to $£10.000 a year; man
much more. A great number starte
without experience — doubled their
ineomes the first vyear, Train in your
spare time by tbe LaSalle Problem 1,

Smboisadir prmer
Method. under the supervision of .,

expert galesmen. Low cost; easy & - & e
terms. 64-page booklet, ‘' The Mod-
ern Salesman, Ambassador of Prog-

Tess,”’ free. Send for it today. l R EE

LaSalle Extension University, Dept. 1094-5, Chicage

Guaranteed
ROBUN TUB e
90 Days
201A—50¢, UXI199—75¢. UV199—75¢, WDII1—§1.25,
wbDI12—S§1.25, 226—65¢, 227—65¢. 243—80¢. [71A—73e,
280—75¢, 28!1—$1.75, 250—$2.20. 210—$2.00, |12A—90¢,
224—$1.25, 125 Mil BH type—$§1,75, 2 Amp. Tungar
type—old or new type—$2.15. 20% with C.Q.D. orders.

Write for fatest bargain catalog

Nubor Radio, 12K Warren St., N.Y.C.

In October
AMAZING STORIES

“The Man from the Moon,” by Otis Adelbert
Kline, Here is a unique story by this welle
known author, in which he gives us some
highly ingenious new ideas for interstellar
warfare and some original explanations for
several phenomena which are still a matter
of conjecture—alheit abserbing conjecture—
among eminent scientists,

“The Man Who Sew the Future,” by Edmond
Hamilton. It is more dificult than it would
seem at first blush to conjure up even a
fantastic picture of the future—if only 50
vears hence. It would seem to have been a
simple matter for past generations. Read what
Edmond Hamilton finds in this excellent short
story,

“Skylark Three” (A Scrial in three parts).
Part II11. by Edward E. Smith. Ph.D. 1i
Dr. Smith advacates lightning-like velocity
for his heroes® travels through space. he does
not fall so far behind in his Story writing.
Read the final instalment of “Skylark Three.”

“The Prince of Liars,”” by L. Taylor Hansen.
The author gives us here a storv that is
totally Jifferent from any other “Newtonian™
or Relativist yarn we have ever published.
And it is beautifully told.

And Other Features
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[APLORC THE: SHORT YAYES

WITH THE
[XPLORER PLUBLESS

CONVERTER

$14.50

NO PLUG:IN COILS!
Wa leneth range 15 to
20H) mietere CHANURS WAYE
s Tn i e BARLR T

ror QOcroprwr, 1930
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Superheterodynes
(Continued from page 374)

volume and sensitivity, in that not only
does it cut down r.f. and i.f. amplification
but through cutting down the r{. gain
hefore signal reaches 1.f. amplifier, it re-
duces the circuit noise due to high gain
preceding the if. ampliter—and in a
receiver of (he sensitivity of the one de-
scribed herewith, where the limiting fac-
tor for amplification is really tube noise,
this 1s an important point.

The i.i. transformers consist of small
Universal wound coils mounted upon a
wooden dowel with primaries and secon-
daries individually tuned by small com-
pression tyvpe mica condensers having a
range of approximately 100 to 220 mmfd.

In the first i.f. transformer the spacing
or coupling bhetween (he primary and
secondary coils is quite low, resulling in
a very high factor of selectivily, where-
as in the second and third stages the
coupling is just below critical, so that a
response curve with a broad top bul ex-
tremely sharp steep sides is obtained.
This is an extremely imporiant point, for.
with the selectivity obtained in a receiver
of this type coming almost entirely from
the intermediate amplifier, the matter of
tone fidelity must be guarded very zeal-
ously, and were a single humped i.f. stage
used, the high audie notes would suifer
badly. With the combination employed,
however, ndelity of tone control is ex-
tremiely good up to 4000 cvcles, Lhough
what sideband cutting there is must be
compensated for by a rising hump in the
audio amplificr at the higher audio ire-
quencies,

The second detector is operated with a
screen potential of 90 wvolts, plate poten-
tial of 250 volts and semi-automatic “C”
hias determined by resistor RS, which
also determines the bias of the first de-
tector, both biases being held more con-
stant than would be possible with indi-
vidual automatic bias by bleeding oscil-
lator. plate current through the common
bias resistor R8, as mentioned above.
The second detector plate circuit is fil-
{ered by means of two .00015 mid. con-
densers, C10, and r{. choke. The left
condenser, or the one running directly
from the detector plate to ground, is
mounted directly from detector plate 1o
chassis, having one end soldered to the
detector plate socket lug and the other
lug to the chassis. This is extremely impor-
tant in order to prevent any loop in the
detector plate circuit, from which har-
monics of the intermediate {frequency
might leak back to the first detector or
rf. circuit. The second detector is
coupled to the pushpull audio stage by an
arrangement consisting of a two-winding
choke, the isolating condenser C9, the
resistance R6 and the condenser C8,
which is shunted by the small audio
The purpose of R6 is to function
as a grid leak for the power —43 push-pull
tube but, being placed in series with C8,
which, in turn, is shunted by a small
choke, the combination of the three is
resonated in such a manner as to provide
a risec In audio amplifier curve on the

(Continued on page 378)
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“The reporter took the
death drop! Trelawney’s
gun spat lead but a split
second before the noose
could do its deadly work.”
lllustration  from  the
$2.00 book-length story
in the October issue of
COMPLETE DETEC.
TIVE NOVEL.

A $2.00 Detective
Story for Only 25c¢

HINK of it! Every month

your newsdealer has a brand

new COMPLETE DETEC-
TIVE NOVEL waiting for you—
just the kind of tense, rip-snortin’
thriller that thousands buy atr $2.00
per when it later appears in book
form. It costs you—not $2.00—but
only 25¢!

If you haven’t as yet given yourself
one of these enthralling, inexpensive
treats, buy the October COMPLETE
DETECTIVE NOVEL today! It

contains the intriguing “Mystery of

the Murdered Bridegroom,” by the
world-famous author, Henry Thew
Stephenson.

The High Society Gang Leader picks
the wrong dupe when she tops off
a series of sensational crimes and
murders with the killing of the
wealthy bridegroom. And
sleuth Trelawney, on vacation, never
came closer to death than when he

crack

volunteered as witness at the strang-
est wedding ceremony ever per.

formed.

Try to solve this exciting book-length thriller—this full
$2.00 novel for 25¢c—in the October
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Superheterodynes
(Continued from page 377)

higher audio frequencies, thus effectively
compensating for the opposite character-
istic due to extreme sensitivity of the i.f.
amplifier, even with its broad-topped sec-
ond and third if. transformers. The low
value of R6 contributes to this and also
tends to equalize the impedance presented
by the audio coupling choke over the en-
tire lower and middle audio range. so
that the bass reproduction of the combi-
nation is extremely pleasing, despite what
has heretofore been considered the ex-
treme difficulty of coupling the —24 power
detector directly into the push-pull stage

| (the method here utilized will also be

found to be emploved in a number of
commercial t.r.f. receivers now appearing
upon the market). The —435 tubes are
coupled to the loud speaker through an
output transformer of conventional type.

The power supply consists of the usual
muitiple secondary power transformer
having one filament winding for —24 and
~27 tubes and a second for —45 push-pull
stage in the center tap of which is placed
biasing resistor for the push-pull tubes.
It has also a high-voltage secondary wind-
ing and a filament winding for the -80
rectifier tube.

The primary of the power transformer
has two taps which are brought out to
individual sets of clips, so that by shift-
ing the fuses from one set of clips to
another, voltage variations of 105 to 113
volts may be handled in one position apd
from 115 to 130 volts in the second
position.

The filter circuit consists of a con-
denser, Cl4, of 1 mfd., the choke 339
with its tuning condensers, C15 and 16.
and the 2300-ohm field of dynamic
speaker and output condenser Ci7, C16 .
and C17 having a capacity of 4 mid.
each. The small tuning condenser C13
effcctively resonates the 339 choke to
approximately 120 cycles, thus effectively
reducing the a.c. hum in the first section
of the filter to a greater extent than can
be obtained with an untuned filter. The
overall filtration is so good than in nor-
mal operation it is necesary to place the
ecar practically inside the dynamic speaker
cone in order to hear the operating hum.
Only one audio stage is employed in the
receiver to simplify filtration and obtain
the lowest possible final hum level and.
in addition, because in a receiver of this
tyvpe it is far easier to obtain the required
gain in the intermediate amplifier than in
the audio system.

The overall performance of the receiver
is well illustrated by the curves herewith
which show a degree of selectivity abso-
lutely unobtainable with any commer-
cially practical type of t.r.f. receiver, with
an accompanying selectivity so high as to
actually exceed the normal home require-
ments.

In Fig. 1 the selectivity curve for the
first i.f. stage is shown at A, while B indi-
cates the selectivity for the second and
third stages. The voltage amplification
through the first detector and first dual
selector circuits is 28. The second and
third stages have been deliberately broad-
ened, as shown in curve B, to improve the

(Continued on page 381)
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Some Facts About “B” Batteries

(Continued from page 303)

the curves make them self-explanatory.
An example will make clear their useful-
ness. 1f three L 4968 batterics were to
he used to operate a small 210 transmit-
ter tube. the plate current drain of which
was 40 ma., then from Fig. 2 the batteries
would last 190 hours if the transmitter
was used about 4 hours a day and if we

~TABLE 3 -
] TYPE 772
ma DRAIN s s [ 1
mours | 683 | sz | aio i}
Davs | 3a2 258 | 203
MONTHS s 8.5 7
] TYPE 485
ma DRAIN 8 10 L 2
HOURS —es0_ | s20 233
DaYs | 325 | 260 | 218
MONTHS " 8.5 7
3 TYPE 770
ma DRAIN 10 4 | 8
HOURS | 800 | s72 | aaa |
DAYS | 400 | 286 | 222 |
MONTHS | 13 | 9.5 7.5
— TYPE 486
mAORAN | 16 | 20 | 2a |
HOURS | e2s 500 a17
. T £ T
MoNTHS | 105 | 8.5 7

fizure that an end voltage of 109 volts
per Dbattery is the lower limit.  Other
examples can be worked out in similar
{fashion,

Most “B” batteries are not used im-
mediately after they are made. but stay
on the shelf of the dealer’s store for a
few months. Tor this rcason it is essen-
tial that batteries have good shelf life—in
other words. it Is important that the bat-
tery lose but a small amount of its ca-
pacity during the time it is not in use.
Shelf  depreciation of  batteries is due
largely to ¢vaporation of the moisture in
the battery and corrosion of the zinc.
Reducing evaporation is a matter of get-
ting a good scal. Corrosion of the zinc
is largely prevented by using very pure
metal and by having the inside surface
very smooth.  Actually the modern bat-
tery loses hut a small part of its capacity
even after many months of idleness on
the shelf.

In connection with this matter of shelf
depreciation it is interesting to know that

HIGH
) USEFUL RANGE
g e e
- 2
bR
oW
[y
s
<« <
o3
2
3
&
Low
Low CURRENT DRAIN HIGH
P 3.

The number of milliampere-hours you
obtain from a B battery depends
largely upon the amount of current
drawn from it. At currents either
higher or lower than normal, the ca-
pacity falls off. as shown by this
curve. Over a certain “useful range”
the curve is quite flat and best re-
sufts are obtained when the battery
is operated at some current within
this useful range. See Tables 1 and 2

temperature has a very important efiect.
Increasing the temperature increases shelf
depreciation by accelerating evaporation
and zinc corrosion. Low temperaturcs,
on the other hand. reduce the shelf depre-
ciation to an excecedingly small quantity,
with the result that batteries can be kept
for very long times in cold-storage rooms.

The serviceman will appreciate that the
rapidly growing field of automobile radio
will bring him frequently up against the
problem of installing batteries and in
other cases of deciding what type of bat-
tery will be most economieal for use with
a set of his own construction. In any
case. the data in the preceding pages will
be helpful in reaching a solution to the
problem. To determine the plate current
drain of the receiver the total plate cur-
rent can of course be measured with a
meter; or, more simply, the pliate current

2000
1000 ———} —
600[—1- END VOLTAGES -
v Bl —8aV. T =
9 s el LA
g " 109 v
2 —
g =T, e
H /
w —
o —l~
5 1=
£ - -
3 PL" NO.4968 [
H — | MILLIAMPERE MOUR caPACITY| |

ON INTERMITTENT DISCHARGES

DISCHARGE PERIODS
20}- FSEC.ON ~ ZSEC.OFF [
- 4 MRS, PER DAY H
o 1 Ml | I I
ol t 1000 I Booo | T soo00f

| | |OHMS RESISTANCE PER BATTERY
| 400 200 100 60 40 30 25 20
l MILLIAMPERES CURRENT DRAIN
F1G. 5.

Fig. 5 shows a similar curve for “PL"

No. 4968. It will be seen that as

the resistance increases the curves flat-

ten out. This indicates that the curve

is approaching the zonme of maximum
efliciency

drain can be calculated, since the voltages
at which the tubes are to be operated are
known and any standard table of tube
characteristics will indicate the plate cur-
rent of the various types of tubes under
the specified voltage conditions. Offhand.
it might appear more accurate to actually
measure the plate current. but it is really
better to figure the plate current {rom a
chart. If the current is measured, an
incorrect value might be obtained due to
a poor tube in the set or to some im-
proper connection.

Many articles in radio magazines, espe-
ciallv those describing how to build some-
thing. end with some paragraphs on “how
to look for trouble,” although many ex-
perimenters probably feel that usually it
is altogether too easy to find something
wrong. But the precedent is too strong
to break and we must therefore conclude
with a few notes of warning,

The figures on battery life are based on
proper radio equipment and normal oper-

(Continned on page 380)
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No. 245-A

Set and Tube Tester

More service men use the No.
243-\ tester hecause it does all
neeessary field work, is depend-
able. rugged and most compact.
Simple to unse. A complete
tester for checking all voltages
at the socket. also line voltage.

Tests all usual tubes. Complete
illustrated instructions.
$ NET to  No. 245-A
Dealer No. 400
$20 List Each

At Your Jobber's

Counter Tube Tester

For testing tubes direct from
A C. supply. Simple to use.
Gives the required test for accu-
rately determining the condition
of all tubes. Attractive haked
cnamel finish.  Full instructions.

Ohnuncters and ollher radio in-
straments e our new culalog.

Readrite Meter Works

Established 1904
19 College Ave. Bluffton, Ohio
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Ignition and
Generator
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TILTON MFG. CO., (Dept. RN-10)
15 East 26th Street, New York

Latest data on radio receivers for
Dealers, Servicemen and Amateurs

The
Radio Construction
Library

WI‘ITTF\' by two widely known radio engineers,
ticse three books cover every hhase of bullding.
repatring and ““trouble-shooting'’ on modern receiving
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FREE!
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561 illustrations.
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Facts About “B” Batteries
(Continued from page 379)

ating conditions. They will not apply
under such conditions as:

Leaving the set turned on for a week
and then forgetting that you did so.

Using tubes that have abnormally high
plate current.

Failing to renew the “C" battery. with
the result that the drain on the “B™ bat-
teries increases far above normal.

Leaving a pair of scissors resting.across
the battery terminals overnight.

Testing batteries by shorting them to
see if you get a big fat spark.

——— il

Tax Law Enjoined

Charleston. S. C—A temporary re-
straining order against enforcement of
the South Carolina law taxing owners of
radio receiving sets has been issued by
Federal Judge Ernest F. Cochran, after a
hearing on a petition filed by Station
WBT of Charlotte, N. C. The order
was made in test proceedmg‘z instituted
by the Radio Manufacturers Association.

o R f——

Laboratory Report

(Continued from page 3i3)

The cost of production of a battery-
operated receiver following the lines here
described should not be materially greater
than the average present battery set,
while the many advantages are readily
apparent.  The accompanying photo-
graphs show a suggested chassis plan of
anple construction. Arrangement of the
various units is such that wiring is re-
duced to a minimum.

Estimated costs of “A” and “B™ bat-
tery maintenance shows a figure of ap-
proximately 132 cents per hour on the
No. 18 Receiver. against 4 to 5 cents per
hour for the average present receiver.

Report prepared by Don H. Mix and
W. H. Hoffman, Engineering Depart-
ment.

Parts List

3 000335 mfd. variable condensers. C.

5 .1 mfd. low-voltage condensers, C1.

2 .1 mfd. 200-volt d.c. condensers, C2.
4 1 mfd. condensers, C3.

1 2 mfd. condenser, C4.

1 .002 mfd. condenser, Cé6.

1 .0002 mfd. condenser, C7.

1 10-ohm resistor (5 amps), R1

1 75.000-ohm resistor (.0005 amps). R2.
1 50.000-ohm resistor {.001 amps), R3.

1 18.000-ohm resistor (.0025 amps) R4.
1 14 to 1 megohm resistor, RS,
1 980-ohm resistor (.018 amps), R6.
1 435-ohm resistor (.018 amps), R7.
1 267-ohm resistor (.018 amps), R8.
1 100.000-ohm potentiometer, P.
I audio transformer, T.
1 audio transformer, T2.
1 audio transformer, T3.
1 two-circuit switch, S.
2 r.f. chokes, L.
1 audio choke, L2.
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Filtered Aerial

Engineering Company,
Street,

Master
Mathers

77l

Chicago, Illinois, an-

nounces a new aerial (34 inches di-
ameter) which can be mounted quickly
with one wood screw anywhere in the
radio cabinet, either inside or outside.
This aerial has a capacity equal to a 30-
foot outside aerial. It is made of pol-
ished bakelite and is non-directional and
non-corrosive.  The JMaster Tiltered
Aerial is not a light-socket aerial nor is
it in any way connected to the light
socket. It requires no lightning arrester.

Dry Electrolytic Condensers

A new type of dry electrolytic con-
denser for comparatively high-voltage fil-
ter work has been announced by the
Aerovox Wireless Corp., 70 Washington
Street, Brooklyn, N. Y. These new
condensers have a maximum peak voltage
rating of 500 volts d.¢. and have a de-
sirable self-healing characteristic which
makes them prove against momentary
high voltage surges. The filtering action
per microfarad of this type of condenser
is equivalent to that of paper condensers
of similar capacity ratings, but the sizes
of the units are much smaller than for
equivalent capacities and voltage ratings
of paper condensers. They may be had
in all peak voltage ratings up to 3500
volts d.c.

Home Recording

A new form of home entertainment
that bids fair to be “the lifc of the party™
will soon be placed on the market by the
Victor Division, it was disclosed today.
Home recording apparatus which will per-
mit anyvone to make his own records is
incorporated in the new Victor radio-
electrola instrument that will soon make
its bow to the public.

Describing the new invention, a Victor
“will
immortalize the life of the American
family.” Records can be reproduced
electrically “as easily as dictating a let-
ter in your own living room.”

Recording is done by a special type of
microphone developed by the RCA Victor
Company, Inc. Each of the new records
will have two playing surfaces of six
inches and will be inexpensive in cost.
Early in September is the date set for
their appearance on the market, it was
said.
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Superheterodynes
(Continued from page 378)

fidelity, In these stages the amplification
at 173 ke, ranges from 65 to 78, depending
upon the mutual conductance value of
the screen-grid tube used.

The overall sclectivity of the inter-
mediate-frequency  amplifier, measured
from the first to the second detector in-
put, is shown in Fig. 2. This indicates a
high order of sclectivity and more side-
band cutting than can be tolerated for
excellent fidelity even with audio com-
pensation in the single a.f. stage. In local
position, the intermediate amplitier is
made very much less selective, and the
fdelity is made at least comparable to
that of the best receivers of other de-
signs.

‘The high adjacent channel selectivity
of the superheterodyne is clearly shown
in Fig. 3. Here it will be noticed that the
hand width at “10.000 times down” is
oniy 30 kc., which is wvery much better
than can be gotten in even a six-tuned
circuit t.r.f, receiver. Curve “B” shows
the overall selectivity in local position
when the fidelity is extremely good and it
will be noted that even here the selec-
tivity is very much better than can be
gotien in the conventional t.r.f. receiver.

—_— e

Interference Filter
(Countinned from puge 376)

standard wall socket while the plug of
the receiver or appliance can be plugged
into the receptacle of the interference
filter.

Amplifiers

The Kelly-Wiegand Co. of New York
announces a complete line of amplifiers
for phonograph, radio and public address
work. These amplifters are all built under
the patents of Loftin-White on amplitiers
of this nature.

The unit shown in the cut is a two-
stage outtit using a —3 tube in the out-
put stage, and a -24 tube in the first
stage. The rectifier tube is an =80. The
voltage amplification of this little job is

about 450, with a practically flat ampli-
fication curve from 40 cyeles to 9000
cvcles, and is down about 2 db. at 10.000
cycles.  This unit is particularly adapt-
able to phonograph amplification for the
home.

This company also builds a complete
radio receiver using the Loftin-\White sys-
tem in the audio channel.
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RADIO NEWS
SHORTWAVE SUPERHET

Will Work Right with

OCTOCOILS

Set of 4 Coils $5.00

2 scts required for this cireuit.
Covers the shortwave band,  The
most cfficient coils made, [f your
dealer camiot supply you, we will
seud, postpaid, on receipt of price.
I¥rite for big 32-page Booklct on
Television—Iree

Shortwave & Television Lab., Inc. Dept. 50

Owners of Station WIXAV
64-76 Brookline Ave., Boston, Mass.

Dept. K-12

=TYTT
af regular WHOLES]

NOW—A SUPER-HET BY SILVER-MARSHALL?
Radio’'s newest and latest sensation is
sereen
erid, custontbrilt Super-heterodyne hy Sil.

ver-Marshall (licensed). This great new
receiver cmbodies every modern engineer-
ing advancement made famous In the
name Silver-Marshall.

A DOUBLE ASSURANCE OF QUALITY

= '\ Wholesale Radio Service Company.

g l offers the new S-) Super: Heterodyne at regnlar “\Wh
& lcounh Lowest prlcv.'~-—l|||c~t service—vour added assurance of
S-) oqummcnt from
b Company and SAVE MONEY!

l, SEND FOR FREE CATALOG!
The new 1931 Wholesale Radio Catalet

another great name in Radio

‘Wholesale™ dis

Wholesale Radiv  Service

Is Just oul! The finest se-
i lection of radle merchand.¢ ever offered—at hrices amazingly low.
{:/ ISLIM for yaur copy TODAY—it's tree
. AN VHOLEQ-\LF RADIO SERVICE CO\‘IPANY Inc.
X i "he Reliability House of Radio”

New York, N. Y.
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LEARN TELEGRAPHY
.xThls EasyWay —

Thamas A. Edison=Anidrew Carnegio—
most of the presidenta of railronds and
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St.. New York
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§ world-famuus
. xH ex-telee-
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must be included at the above rate.

Read Classified Advertising—It Pays!!!

Advertisements in this section twenty-six cents a word for each insertion. Name and address
Cash should accompany all classified advertisements unless
placed by an accredited advertising agency. No advertisements for less than 10 words accepted.
Objectionable or misleading advertisements not accepted. Advertisements for these columns
should reach us not later than 1lst of 2nd month preceding issue,

Agents Wanted

Patent Attorneys

Guaranteed Genuine Gold Leaf Letters anyone ean put

on rore windews, Luarge profits, enormous demamd. Free
sampies. Metzllic Leteer Co., 422 N, Clark. Chu-a"o
T i = = i ™ o ~=r=a

Business Oppartunities

Remnve, Insert
places!  Partories.  garvages, elee-
., auta. Fadio weners by on sight!
Free Trial! 6T Spring faone,

Amazing screw-holding screw drivers?
inneressible

Serew s

% X IJ\I"(‘ Territury.

Boston,
— e e e m o — e |

Correspondence Courses

uSed correspondence school courses_sald on repurchase
1-0 rented amd _exchanZed.  Moner-back fuaran-
talog free. Lee Motintain,

(Courses boghi.)

l'liL'Ilh. Al
e L A o e e S i e
For Iuventors
UNPATENTED

TNVENTIONS PROMOTED. peotee-
tlon puaranieed, 3 made on comri->ion basds.  Write
Bax She, lucadena, California,

Have You a radio invention or patent to sell? We
obtain burers fur radiv patent: and inventions. Harey
G. Green (0., 189 W R i1., Chicage,

s s =

N He!p l’l’antetl'—Male—Insnnctwn

PATENTS—\rile fo
ing or Model for lxa
isteredd I'atent  Atlorn
aminersy, 262 Meqill Bulhllm,

Free Tnstenctions.  Send Dra
nl mn ‘|l||.(l‘ & Miller. Rex

er  I'atent Office Ea-
\\ ashington, D. C.

Tnventors—should write for our Guide Book. “How to
Ohtatn a Patent.”’ and Reecornd of Iuvention Rlank. sent
Free, Nend model or sketeh of insentions for our inspec-
tion and justructions free. Ralin. Eleetrical. Chemiead,
Mechanical and Prademark Experts.  Terms Iteasonable.
Victor J. Evans & Co.. 922 Ninth, WashingZton, D. ¢

Hishest_ reforcnce..
Watzon K. Colema
Washington, D. G,

Po:‘ket Radio

Guaranteed "'Pocket” Radio $2.00. Tarticulurs ¥
C. 0. . shipments made.  Neil Tazker,  Shama

Patents—.\vice and booklet free.
Test resutr-.  I"romptness assured.
I'atent Lawyer, 724 9th Street.

T*ennsytvania.
. S 2 e e e i
Radio
Majestic model 70 power units. speakers, transfommers
eheap.  ILaeh. Flor, fwd

Wanted—3en o work wilh
orzanization,  Nu -elling selw
Dept. N, Essex X, atem,

Song Poem Wnte; 5

Natianal Tadie Kétvice
e Badlo Doectors, Ene.,
A58,

— = ——a

Detectives—Earn Big Money. Txpericnce unnecessary,

Wrile, AmcFiean Deteetive  Syslem,  2190K Browtway,

N.OY.

e —— e T T e el i eV
Inventions

Unpatented. If

INVENTIONS WANTED—Patented.
Rox 928,

soti hive an  idea tor sale wrice, llartes.
Banune, Muine,
e W

Male Help Wanted

GET outdoor gnvernment Jebs: 2133-%£200 monih; v
tion. Datrol forests and_ narks; protect game. Dol
free. Write DELMAR l\\‘l‘.l'l'b'll B-37, Denser,

T B e - o —
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COMPOSERS—VERSE OR MUSIC.
portunity,  \Write at once.  Van Buren,
Bliz.. Chicago.

Brilllant on-
2 Meth: 2

G POEM WRITERS—"'REAL’ prapadiiion. Ilill:

oN
bler, D-1u1, 2104 Keystone, Chleagoe, TIL

WRITERS—TPocms.
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1213 North ;\\e Chiey
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Wn-eless
Learn Wireless (Kadin} and Morse telexraphy. Sehaal,
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and Government ofelals.  Expenses low—ean garn part.
Catalog free. Dodge’s Institute, Cour St., Valparaiso, Jml.
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BUILD YOUR POWER-
PACKS WITH
PUNCTURE PROOF
FILTER CONDENSERS

AND ELIMINATE, ONCE FOR
ALL TIME, THE DANGER OF
HIGH-VOLTAGE BREAKDOWN

!

|
Prominent Radio Manufacturers, who have
been using Mershon Electrolytic Condensers
for vears (over 3,000,000 of them in use to-
day’), continue 1o do so, for they provide
better filtering, greater reliability and al-
most unlimited life-—at lower cost.
In building power-packs for receivers, trans-
mitters or power-amplifiers {or in repaising
rhem) vour problems closcly paratlel theirs.
You Can Profit from their Experience

NEW

BOOK LET

It is the most complete, helpful booklet on
Electrolytic Filter Condensers ever pub-
lished. In successive chaprers it deals with
voltage surge effects, condenser life limits,
moisture, salety-valve action, cost and size,
and carefully and completely analvzes them
from a very practical point of view.

It contains complete descriptions of the
newest tvpes of Mershon Electrolytic Con-
densers, and shows effective circuits for their
use. Although priced at 10 cents, it will
be sent FRIE on request to Radio News
readers.

Sole Menufacturers of Mershon Condensers)

THE AMRAD CORPORATION

340 College Avenue !
MEDFORD IHILLSIDE MASS. |

SEND FOR FREE COPY TODAY

The Amirad Corporation
340 Collepge Avenue
Medford Hillside, Mass.

Pleasc send me a FREE copy of your new booklet,
"Puncture Proof Filter Condensers,”

NAME. ¢'vbvaniiz

STREET wames nareya(srs(s M5 (e o [so/owm[s arers s 3smarslefsle v fens

[
CITY e i anm's's dug Aasrei@ieme o/ et koM /e o a'ote Waina ioE
STATE.

INDEX TO ADVERTISERS

A
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American Sales Co. ... .. oo 5
American Transformer 356-357
Amperite Corp. . ... .. ... ... ... ... 364
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B
Blan the Radio Man ...........ccoi0vn..n 382
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NEW YORK'S NEW HOTEL
LINCOLN

Where modern scientific planning

and monagement make possible

rates surprisingly moderate. 1400

Rooms, each with bath and shower.
For

3eboe 4.7

Telephone Lackawanna 1400

Eighth Ave., 44th, 45th Sts.
Times Square - NEW YORK

For
Two

WORI. WI DE

rm .i T

Span th?’World witht

A new radio thrill for you! Listen In DIRECT
to London. Paris. Berlin, HBuenos Aires and
other broadeasiing stations throughout the
world via short waves. Enjoy unique toreign
programs from strange lands. Your ordinary
receiver canneot tune In these low wave sta-
tions. WORLD-WIDE RECEIVER gets 14 to
530 meter stations with surprising clarity.
SEND NO MONEY! Just write vour name
and address gn a posteard and ask us to send
you this wonderful guaranteed short wave set.
Pay postman $6.43 plus a small delivery
charge. All orders West of Rockies must be
accompanied by $1.00 depoxit. Forelgn coun-
tries must remit in full. Write today!
CHAS. HOODWIN b
CHICAGO

. N _CO
421¢ Lincoln Ave,, Dept. K-30,

Gennine™  ALCOA™  stock.
51936 §1.89—Cornet =ize #1.65.
ANY SIZE TO ORDER
Coil Bhiclds. Coil Hole Cover. Shielded Wire.
Dubilier Duratrons.  Neon Test Lagnn. §1.00.
Midger 3-Plste Condenser, New 2.volt

ubes, NXew Hammarlungd 1.W. .-l
Susptue Telegraph Keva The. Ineul Wi
I ern 10¢ Doz, Hoft Rubber GromMewr, 3 for 5.
Octo Coile. Piloy Coils, Rits and Parte. 65 Olun
Ke stors, Pleuse include posiage.

BLAN, the Radio Man, Inc.

89U Cortlandt Street New York Clty

silverdip finish

7

In Science and Invention
For OCTOBER

Win Your Share of $3.250. . . . Read Qur
New Contest Announcement

"”mrtmg Sharks for VMeai. Shoes, aud TVita-

atins”—Uthai Vincent \Vl!cor explains how
the terror of the deep is made to vield
profits.

“Wounder 1 hat a Soaring Pilot Thinks About"
—Wolf ilirth. Piencer International Soaring
Champioen 1ells you just what he does think
about when in the clouds.

“Now to Build a Scant Secondary Glider”—
The last installment in Lieutenant . AL
Revnolds’ and Herr Martin H. Schempps
construction series.

“Flashes from the Radie Lab,” and “How to
Coustruet the ilome Brilder's Four Radie
Set” for our radio funs.

Chemical Experiments, Machine Shop Ifliuts,
Auto Helps, Weorlshap Kinks, Bedside Table.
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A Broadcast Superheterodyne

(Continued from page 323

outside of the secondary should go to the
grid of the succeeding tube. The trans-
formers. as these coils really are. are
fastened to the front panel of the inter-
mediate can by hrass angles.

The sccond detector circuit is in reality
a portion of the audio system. It is the
first tube of a two-tube Loftin-\White am-
plificr. The almost ideal detection char-
acteristics of the Loftin-White system are
thus utilized. If one uses a commercial
form of the Loftin-White amplitier. as the
writer did. the wiring should be removed
from the first socket and moved bodily to
the socket provided in the intermediate
can. These leads should be just as short as
possible.  The only tricky part of the
wiring lies in the input to the tube. In-
stead of the grid return going to ground,
or B—, as is the case in the other stages.
it goes 1o a point on the resistance arm of
the amplifier, as shown in the wiring dia-
gram. A by-pass condenser, Cl11, goes
from this point to ground.

Alternate Method

In the cvent that onc desires to place
the audio amplifier at some distance from
the rest of the assembly, an alternate
method presents itself, That is. we may
usc a power detector in this stage instead
of a Loftin-White detector. This system.
of course. requires an additional tube. If
a power detector is used a =27 type tube.
self-biased by inserting a 10.000-ohm
resistance in the cathode circuit. This
resistance should he by-passed with a ¥4
mfd. condenser. The grid return of the
preceding coil in this case goes to ground.
The detector may then be coupled to the
audio amplifier through an audio trans-
former. The older type Thordarson 2-to-1
transformer may be used. with the sec-
ondary used as the primary and the pri-
mary used as the secondary. This method
of coupling has two advantages: one is
that the step-down ratio tends to keep the
hum from the detector stage at a low
level, and the second onec is that in this
way we get high impedance in the plate
circuit of the detector tube with corre-
spondingly better bass response.  One
hundred and thirty-five volts should be
applied to the plate of the detector tube.

The audio amplifier is a Loftin-White
~43 job and, as has been said before, it
may cither be a commercial job or a
home-built one. It is with the exception
of the additional parts necessary to sup-
ply voltages to the rest of the set, just
like the ones that have been repeatedly
described in RAp1o NEws, so we will spend
no time on the amplifer proper. The
additional parts scen in the picture are
those necessary to the adaptation of the
amplifier to our purpose. The choke
shown simply replaces the one that orig-
inally came with the unit. as it was too
small to handle all of the current neces-
sary. The Electrad “truvolt™ resistance
is seen standing on end so that it will
have plenty of ventilation. The by-pass
condensers are seen at the extreme left.

In wiring (he receiver, the diagram

)

given this month should be followed in-

stead of the one given last month, as
there was one mistake in the previous dia-
gram that has been corrected this month.

After the complete assembly is wired,

and the various units connected together, '

the voltages from the power supply should
be carcfully adjusted. This is most
readily accomplished by the use of a high-
resistance voltmeter, measuring the volt-
age directly from the adjustable tap of
the voltage divider resistance to ground.
which is B—. The taps should be ad-
justed to rcad 135 and 67 volts respec-
tively, and if this adjustment is carefully
made the bias voltages throughout the set
will be correct.

The first thing to do now is to ascer-
tain if the first detector is working. Open
the plate lead of this tube and insert a
pair of phones in series. As the antenna
is tuned, local stations should be received.
If this is O. K., go to the oscillator, With
the phones in series with the plate of the
oscillator tube, one should hear a distinct
“plop” when the moistened finger is
placed on the grid connection to the
tube. This should occur at all settings of
the oscillator dial, If no such plop is
heard. reverse the connection to the plate
coil of this tube and make the test again.
The receiver will be inoperative if the
oscillator fails to work.

With the first detector and the oscil-
lator working properly, signals should be
received if carefullv tuned to a local sta-
tion. To adjust the intermediate ampli-
fier, it will only be necessary to tune the
last Lwo stages to peak with the first
stage. This can be done by ear, if the
volume control is retarded until the signal
is barely audible. If the intermediate
amplifier shows any signs of oscillating,
increase the distance between the primary
and secondary of the intermediate trans-
formers. until the condition corrects itself.
This will give the most sensitive point at
which to operate the amplitier.

The audio end will require no adjust-
nment other than the hum bucker, which
of course should be adjusted to a point of
least hum.

Tuning

When all adjustments are made it will
be noticed that the antenna dial and the
oscillator dial tune several degrees off. If
the builder desires to keep them in line.
he may shunt a 130-mmfd. variable con-
denser across the main tuning condenser
in the oscillator stage. and adjust it until
the two dials are alike in the middle of
the scale. This is not shown in the dia-
gram. because it is not essential to the
operation of the recciver.

The writer will be pardoned if he
quotes a few goli scores on his personal
receiver. Last evening, August 3, in New
York City. Chicago. Fort Wayne and
other distant stations were receivable at
will. even though all of the New York
locals were running full blast. Such re-
ception as that in the midst of a typical
heat wave speaks rather well for the sen-
sitivity and selectivity of the receiver.

www americanradiohistorv. com

RADIO
NEEDS YOU

Learn at home!

Tiovsaxps of positions are opening up in
the field of radio. It seeins certain that for
the next five years there will be more jobs
than there are trained men to fill them.

This is your opportunity! Study radio
now,. at home. Train yourself for a position
as radio operator on a ship or in one of the
many new land communication stations. Get
the knowledge you need to become a radio
expert on installations or service,

Radio has only begun to grow. Get in
now, and rise with this fascinating business.

You don’t have to give up vour present
job, or spend your savings on tuition. The
International Correspondence Schools plan
lets you learn while you earn—at home, in
spare time,

Famous radie authoritiecs have prepared
the great I. C. S. Radio Course. It is com-
plete—up to the minute. Even the latest
developments, such as television, are cov-
ered. Many graduates of this course are
already earning big salaries in the various
branches of radio.

Find out foday just how the I.C.S. can
train you for a radie position. There is no
obligation in asking. Just mark and mail
the coupon.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 8282-J, Scranton, Penna.

Without cost or obligation, please tell me all about 1he
NEW RADIO COURSE

RYIOTS

Strect Address.

Ciry State

Jj you reside in Canada. Seud this coupon to Ilu'

Intérnational Correspondeuce Schools of Canuda, Lid.,
Momtreal

ESICO Soldering Irons

Esico Soldering Irons are ||ned in the Isrm-st. radio [ag
toriea in the country as well a8 io the U. 5. Navy,
Cordless Stand . .................0 3
65 Watt Cordless iron. o0
85 Watt Cordless Iron.
110 Watt Cordless Iron, -
Esico Junior Cord Iron
ELECTRIC SOLDERING IRON CO
135 West 17th Street New York City
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WHOLESALE PRICES

et this ...

This big catalog . . . rich from cover to cover
with astounding radio bargains . . . is yours for

' \ the asking. It contains all the newest and latest
\ in radio receivers, accessories, parts and kits.
No radio need is overlooked. Everything in

this big book is available at wholesale prices,
and many items are spotlighted as specials at
truly astounding prices.

To be without this book is to miss your great-
est buying opportunity in radio. Ewvery page
points the way to money saving. Never be-
fore have such startling values been offered
. made possible by our tremendous buy-

ing power and low cost of operation. Quick
deliveries and expert cooperation are assured
on all orders. Send for your copy of this
catalog today. See for yourself the many

unusual values we are offering.

Clip the Catalog Coupon, and mai] it today!

]( SCREEN~GRID ce-fauvin
e odels ‘ggupfoﬂ .9

20 Salvage stock Store

Marvelous offerings in new, Humless, Screen cmca5 : &

Grid A. C.all-electric and battery operated sets; DerSo. State St., Chicas® , « and postpaid)
a wide range of beautiful consoles, from the small Kindly send me (fffel‘;:;fg‘%ioams

table model types to the most ornate and artistic of yous new Boo¥ ©

radio furniture; dynamic speakers of tremendous volume | et

and richest tone; accessories, rarts and kits in wide variety T
—in fact, everything that is standard, as well as every-
thing that is new, in Radio. Get this book today!

CHICAGO SALVAGE STOCK STORE IR
Worlds Largest Radio Store
509 So.State St. [CEIN Chicago, Ill.
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PAM 29—PRICE $225.00—MEASURED POWER OUTPUT 24.5 WATTS

Why

your dollar buys more

in the NEW PAM

HE efficiency (low operating cost) of a PAM
is s0 high that considerably less current is
nscd for a given power output,

Hermetical scal of conyponents assurcs contin-
uous operation in tropical climates and on humid
days. This is the same type of construction re-
quired by the U. 5. government, to whom we
supply similar units.

Condensers are built to our specifications calling
for a lile expectaney of 25 years of continuous
operation.  Migh-priced sockets are used that
continue to make good contact year after vear.
A finich consisting of one coat of baked enmnel
followed by one coat of Duco ensures the PAM
retaining its appearance after long vears of
service.

A temperature rise, exclusive of tubes, for con-
tinnous operation is so low (only 20° C above
surrounding air) that no strain is put on com-
ponent parts, and no fire hazard is present.

Power resistors are of a non-metallic tvpe to
assure [recedom from open circuit. Built-in

c amson,
Main Office:

Canton. Mass.

MANUFACTURERS SINCE l882

variable voltage compensation (from 100 to 130
volts} is provided. Fuses and fuse protection
covers give additional protection.

You are assured a frequency characteristic that
is exaetly as we speeify (approximately flat be-
tween 50 and 10,000 eveles). I a flat frequency
charaeteristic 1s not desired, use our Qualpen-
sator to changé it to suit any condition or ear.

Longer tube life (we have records of numerous
PAMs that have used the original set of tubes
for morc than two yvears of continuous operation)
kccps down operating cost.

Drawn extra heavy hases and containers of pol-
ished steel insure internal parts against physical
dumage which might occur in shipment or in use,
Two values of output impedance (500 and 2000
ohms) assure maximum energy transfer without
the usual loss.

A folder, No. RN9, “More Power per Dollar,”
gives all mechanical and eleetrical specifications
of these new PANMs. Write for it

G
Factories: Canton
and Watertown., Mass.

www americanradiohicetorvy com
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Here are a few examples

of thekind of money
< tt ]
Itrain "my boys “to make
e o
Started with §$5. Now has
Own Business
“Can't tell you the feeling
of independence N.R.I. has
given me. I started in
Radio with $5, purchased a
few necessary tools, circu-
lated the business cards you
gave me and business picked
up to the point where my
spare time earnings were
my largest income. Now I am in busi-
ness for myself. I have made a very
profitable living in work that is play.’
Howarp Houston,
512 So. Sixth St., Laramie, Wyo.

$700 in § Months Spare Time

“Although I have had little
time to devote to Radio my
spure time earnings for five
months after graduation
were approximately $700
on Radio sales, service and
repairs. I owe this extra
money to your help und
interest. Thanks for the
interest shown me during
the time I studied and since graduation.”
Cuannres W. Linsky,
587 Elati St.. Denver, Colo.

$7396 Business in two and
one-half Months

“I have opened an ex-
clusive Radio sales and
repair shop. My re-
ceipts  for  September
were §2332.16—for Qc-
aber, $2887.77 and for

‘ "

The world-wide use of receiving sets for home
entertainment, and the lack of well trained
men to sell, install and service them have
opened many splendid chances for spare time
and full time businesses. You have already
seen how the men and young men who got into
the automobile, motiont picture and other in-
dustries when they were young had the first
chance at the key jobs—-and are now the $5,000
$10,000 and 815,000 a year men. Radio offers
you the same chance that made men rich in
those businesses. Its growth is opening hun-
dreds of fine jobs every year, also opportu-
nities almost everywhere for a profitable spare
time or full time Radio business. ‘‘Rich
Rewards in Radio™ gives detailed information
on these openings. It's FREE.

Somany Opportunities many make $5
to $30 a week extra while learning

Muny of the ten million sets now in use are only
25% to 40'; efficient. The day you enroll 1
will show you how to do ten jobs common in
most every neighborhood, that you can do
in your spare tiie for extra money. I will
show you the plans and ideas that are making

will show You too

how to start a
spare time ox full time

Radio Business
of Your Own

on €XHid Wl[ you
can make MAbIIE learning

J. E. Smith, Pres.,
National Radiv Instilule

month. Radio dealers and jobbers are con-
tinually on the lookout for good service men.
salesmen, buyers, managers, and pay $30 to
8100 a week. Talking Movies pay as much as
$75 to $200 a week to the right men with Radio
training. My book tells you of other oppor-
tunities in Radio,
I willtraln you at home
in your spare time

Hold your job until you are ready for another. Give
me only part of your spare time. You don’t have te
be a high schoul or collegze graduate, Hundreds bave
wou bigger success.  J. A. Vaughn jumped from $35
1o $100 a week, E. L. Wioborne seldom makes
under $100 a week now. The National Radio Insti-
tute is the Pioneer and World's Largest organizalion
devoted exclusively to training men and young men.
by correspondencefor good jobs iu the Radio industry.

You Must Be Satisfied

I will give you an agrerment to refund every penny
of your money if you are not salisficd with sy
Lessons and Instruction Service wlhen you complete
my course.  And I'll not ouly give you thorough
training in Radi inciples. practical rience in
!mihiing und sel ng sets, but alsa train you in
Falking Movies, give you home experiments in Tele-
vision, cover thoroughly the latest feaslures in sets
such os A. C. and Screea Grid.

My 64-Page Book Glves the Facts
Clip and mail the coupon now for *Rich Re-

as high as $200 to $1.000 for others while tak-

ing my course. G. W. Page, 107 Raleigh 1 ne
Apts., Nashville, Tenn., writes: “I made 935 :‘]'I"ék"}fowt‘r"l’l"‘;t“]"‘_";.“‘
in my spare time while taking your course.” P e foroym,_‘" o

It points out
what Radio
Offers You

e~ the first Lhalf of Novem-

P *J ber, #2176.32. My gross

- receipts for the two and

one-half months I have

been in business have been $7396.25. If

can net about 209 this will mean o
profit of about $1500 to me.”

Joux F. Kirg,
1514 No. Main 5t., Spencer, Iowa.

wards in Ralio.” It

points out the monry-
my new book

A tells of the opportuii-
Many $5_°' S?O and-$15 a week jobs ties for n spare time or
opening in Radio every year full \ime Radio Lusi-
Broadcasting stations use engineers, operalors. fness of your own, the
station managers, and pay $1,800 to $5,000 u f,'o"\’:”“lth’_]’t“"‘l'l"‘g [mg:;L
year. Radio manufucturers Cm!tumnlly need | fundreds of ofher il
testers, spectors, foremnen, engineers, service successful; and ulso ex-
men, and buyers for jobs paying up to $15.000 plains the many fine
S -, i b Johisfor which my course
a year. Shipping companics use hundreds of
operators, give them world-wide travel at prac-
tically no expense and puy #85 to $200 u

My Free book gives you many more
letters of N. R. I. men who are mak-
ing good In spare time or full time
businesses of their own

lrains you. Send the
coupon to me today.
You won't be obligated
in the least.

You'll get practical Radio Experitnce
with my new 8 Outfits of Parts that I'l]
give you for a Home Experimental Laboratory!

Itear virio of 5-
{ube Sereen Grid
Tuned Radio
Srequency sel —
onlv one of the

J.E. SMITH, President
Dept. OLS.

National Radio Institute

Washington, D. C.

THIS COUPON IS GOOD 4ty
FOR ONE FREE COPY OF Rl

My course is not all theory. You use the §
Qutfits I'tl give vou, in working out the
principles, diagrams and circuits used in
maodern sets and taught in my lesson buoks.

many circuils TR 3 s 5
vou can build This 50-50 method of home training makes 100AY
with mv parts. learning easy, fascinating, interesting. You e

get as much practical experience in a few
months as the average feliow who hasn't
had this training gets in two to four years
in the ficld. You can build over 160 ¢ircuits
with these parts. You experiment with and
build the fundamentul circuits used in
such sets as Crosley, Atwater-Kent, Ever-
eady, Majestic, Zenith, and many others
sold today. You learn how these cir-

- S cuits work, why they work, how they
should work, how to make them work

when they are out of order.

(et thefacts on my Lifeuume Employment Jervice w all Graduates

i
1 1. E. Sanrrn, President,

: National Radio Institute, Dept. O1.S,

1 Washington, D. C.

1

' Desar Mu. Ssit:—Send me your book. [
. want to see what Radio offers. 1 understand
1 this request does not obligate me and that no
i agent will call.

'

)

'

'
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