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control
offered

Acknowledged the finest remote
mechanism that has ever been
the public, practically fool-proof. Engin
eered and bullt by Westinghouse. Used
on the most expensive Radiola receivers
and combinations. Undoubtedly the best
buy in the radio market today
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@ AUTOMATIC
') REMOTE CONTROL

FOR THE HOME,
HOTEL, PUBLIC
ADDRESS AND

CENTRALIZED RADIO
SYSTEMS

chassis and the control unit in a closet or
out of sight, as once the original setting
Is accomplished, you would always have
the sel;ct:on of six different stations. Vol
ntr is supplied with this unit,
bnl the plesent volume control need not be
as  the present volume control

ay "be turned to maximum  voluie and

the control level controtled by the Remote
Control box. A full set of instructions
and service notes are supplied with each
uni This explains in detall the full oper-
ation of this device and one should have
ly httle trouble installing it in more re-

C ) For operation on 110 volt, 60
cvvle only.
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Rauland Laboratory
R-500 Audio Trans-

Transformer former
Models R-32; The high
R.52; RE-45 amplification
and RE-.75. combine d

with excep-
tionally uni-
form re-
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power trans- the entire
. ; fo for audio - fre-
d the above quency band
Vietor Mod- (30 to 1o,
| Is at a 000 cycles

makes this a
high eclass
types of amplifi-
cation. Ratio, 3% to 1. Pri-
mary, 1800 ohms: Secondary,
| 8000 onms. Size, 214x21%x3%,
| Incheis :mzh. Mounlmg centers,
nches.  Shpg. Wt.,

40205— List Plice. $9.00. e
Your Cost, Specml 95¢

AUDAK Model 30
PICKUP

audio for all

the

lug ar-

$12.50

New 152 Page Catalog
Just off the press!
Send for your FREE

Copy

Our large shipping facilities en-
able us to ship your order the
same day that we receive it

Buy from WHOLESALE RADIO
SERVICE and know that you are
saving money and that you will
be satisfled.

100 Sixth Avenue, New York, N. Y.

Reduced to
$4.95 Net
$2.90 | o
A very fortu-
nate purchase

enables us to
offer this celebrated Audak Model 30 Chro-
matic Pickup at a fraction of its customary

price. Universally recognized as one of the
finest obtainable. l.ess volume control,
A5 List Price, $21.50.

2A145—List Price,

Your Cost Each - —mmem $4-95

If you wish your shipment to be
sent C. O. D., remit 20% with
your order. Balance must be paid
on delivery. If full amount of or-
der is sent, you may deduet 2%

for cash. Send money order or
check. Register letter if it con-
tains cash or unused S.
stamps.
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Made $10,000
More In Radio

1 can safely say that I
have made $10,000 mor:
in Radio than I would
have made if 1 had con-
tinued at my old job,”

VICTOR L. OSGOOD

St. Cioud Ave.,

West Orange, N, J.

Jumped from $35 to
$100 a week

“Before I entered
Radio I was making $33
a week. T earned $100 in
one week servicing and
selling Radios. 1 owe my
success to N. R. 1. You
started me off on the
right foot.”

J. A. VAUGHN
Grand Radio & Appliance
Co.. 3107 S. Grand Blvd..

St. Louis. Mo.

$500 extra in 6 months

“In looking over my
records I find I made
$500 in my spare time in
6 months. My best week
brought me $107. I have
only one regret regarding
your course. I should
have taken it long ago.”

HOYT MOORE
R. R. 3, Box 919,
Indianapolis, Ind.

It Shows HowEasy it is
to Learn at Home

to fill a

; I G Radli?:JYo:)

Clip the coupon and mail it. I'm so sure I can train you
at home in your spare time for a big pay job in Radio that
I'll send you my first lesson free. Examine it. read it. see
how clear and easy it is to understand. Then vou will know
why many men with less than a grammar school education
and no technical experience have become Radio Experts
and are earning two to three times their former pay as a
result of my training.

Many Radio Experts Make
$50 to $100 a Week

Iin about ten years the Radio Industry has grown from
£2,000,000 to hundreds of millions of dollars. Over 300,000
jobs have been created by this growth, and thousands more
will he created hy its continued development. Many men
and young men with the right training—the kind of train.
ing 1 give you in the N. R. 1. course—have stepped into
Radio at two and three times their former salaries.

Get Ready Now for Jobs Like These

Broadcasting stations use engineers, operators, station
managers. and pay up to $£5.000 a year. Manufacturers com-
tinually employ testers, inspectors, foremen. engineers. ser-
vice men. buyers. for jobs paying up to $£6,000 a year. Radio
operators on ships enjoy life, ree the world. with board
and lodging free, and get good pay besides. Dealers and
jobbers employ service men, sa'esmen. huyers, managers.
and pay up to $100 a week. My book tel's you about these
and many other kinds of interesting Radio jobs.

Many Make $5, $10, $15 a Week
Extra in Spare Time
Almost at Once

The day you enroll with me I send you instructions which
you should master quickly for doing 28 Radio jobs common
in most every neighborhood for spare-time money. Through-
out your course I send you information for scrvicing popu-
lar makes of sets! I give you the plans and Ideas that
have made $200 to $1.000 a year for N, R. I. men in their
spare time. My course is famous as the course that pays

for itself.
Television, Short Wave, Talking

Movies, Money-Back Agreement
Included

Special training in Talking Movies. Televlsion and Home
Television experiments. Short Wave Radin, Radio’s use in
Aviation, Ser-icing and Merchandizing Sets, Broad-
casting, Commercial and Ship Stations are included.

I am so sure that N. R, I. ean train you satisfac-
torily that I will agree in writing to refund every
penny of your tuition if you are not satisfied with
my Lesson and Instruction Service upon completion.

You Don’t Risk a Penny )

Mail the coupon now, In addition to the sample
lesson, T send my k. “Rich Rewards in Radio.”

SPECIAL Radio Equipment

for Broad Practical Experience

Given Without Extra Charge

My Course is not all theory. I'll show you how
to use my special Radio equipment for conducting
experimenta and building ecircuits which {llustrate
important principles used in such_we'l known set
as Westinghouse, General Electric. Philco. R. C. A..
Victor, Mnjestic and others. You work out with
your own hands many of the things you read fn
our lesson books. This 50-560 mecthod of tralning
makes learning at home easy, Intere:ting, faselnat-
ing. intensely practical. You learn how sets work,
why they work, how to make
them work when they are out
of order. Training like this
shows up in your pay envelope

when you graduate you have

had training and experience
you're not simply look-
ing for a job where you
can get experience.

With N. R. I. equipment you learn to build and
thoroughly understand set testing (quipment—you
can use N. R. I, equipment in your spare time
rervice work for extra money.

I have doubled
and tripled the
salaries of manyj
Find out about /
this tested way,

to GER

Test f;

Lesson 35

0D -

MAIL

Free §
book. N ........
It tells you where the good jobs are in Radio. what they

pay. tells you about my course. what others who have taken
it are doing and making. This offer is free to all residents
of the United States and Canada over 15 years old. Find
out what Radio offers you without the slightest obligation
ACT NOW!

J. E. SMITH. President

National Radio Institute
Dept. 3AC4, Washington, D. C.

The famous Course That Pays for ltself

JANUARY-FEBRUARY, 1933
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J. E. SMITH. President ‘
! Nationa! Radio Institute, Dept. 3A({
i Washington. D. C.

Send me your Free Sample Lesson and your
book *“Rich Rewards in Radio.” I under-

I want to take advantage of your offer. .
stand this request does not ob.igate me. |

Name.

Address {
City. Siat R J
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IN THIS ISSUE: Radio features, circuits, ideas and kinks--the best of their kind--gathered
from the leading radio magazines of the world. Also-the latest in television construction.

HUGO GERNSBACK, Editor
H. WINFIELD SECOR, Managing Editor
ROBERT HERTZBERG, Associate Editor
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PAYrok YOUR TRAINING
AFTERYOU GRADUATE

I am making an offer that no other school has dared to do.
I'll take you here in my shops and give you this training
and you pay your tuition after you have graduated.
Two months after you complete my course you make your
first payment, and then you have ten months to complete
your payments. There are no strings to this offer. I know
a lot of honest fellows haven’t got a lot of money these
days, but still want to prepare themselves for a real job so
they won’t have to worry about hard times or lay offs.

I've got enough confidence in these fellows and in my
training to give them the training they need and pay me
back after they have their training.

If you who read this advertisement are really interested
in your future here is the chance of a life time. Mail the
coupon today and I'll give you all the facts.

A scene in the big, busy Radio Shops at Coyne. Here you se

fellows working on real Radios—not reading about them frow

books or lessons. This is THE way to prepare for the big
money field of Eadio!

TELEVISION ara TALKING PICTURES

Television is already here! Soon there’ll be a demand for TIIOUSANDS of TELEVISION
EXPERTS! The man who learns Television now can have a great future in this great new
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television on the very latest, newest Television equipment. Talking Pieture and
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new
Radio field just beginuing to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment.

PREPARE NOW and be
ready for Radio’s many
opportunities

Forget pay-euts—lay-offs—unemployment! Don't be tied down to
an untrained man’s future. You NEED TRAINING IN A FAST-
GROWING MONEY-MAKING TRADE. Here's your chance of a
lifetime to get it! Hundreds of opportunities now open in Radio.
My sensational offer, explained below, makes it possible for you
to START AT ONCE!

The right way to learn Radio is the Coyne way—not by books,
but by actual, practical work on actual Radio, Television and
Sound equipment, Here at Coyne you'll service and operate scores
of modern Radio receivers, huge Broadcasting equipment, late type
Television apparatus, Talking Picture machines, Code transmitters
and receivers, ete. In 10 weeks you can step into a REAL JOB,
leading to a salary of $50 a week and UP!

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets,

install and service them. You actually operate great Broadeast-

ing equipment. You construct Television Receiving Sets and ac-

tually transmit your own Television programs over our mod-

ern Television equipment. You work on real Talking Picture
®

machines and Sound equipment. You learn Wireless Operating on
actual Code Practice apparatus. We don't waste time on useless
theory. We give you the practical training you'll ueed—in 10
short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don't let lack
of money stop you. Many of our students make all or a good part
of their living expenses while going to school and if you should
need this help just write to me. Coyne is 33 years old. Coyne
Trainingistested—proven beyond all doubt. You ean find out every-
thing absolutely free. Just mail coupon for my big free hook!

H. C. LEWIS, Pres. RADIO DIVISION Founded 1899

COYNE ELECTRICAL SCHOOL
500 S. Paulina St., Dept. 13.1M, Chicago, I11.

Mail Coupon Today for All the Facts

H. C. LEWIS, President

Radio Division, Coyne Electrical School
500 S. Paulina St., Dept. 13-1M Chicago, IIL

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

Name. ...
Address
City. ..

State.

JANUARY -FEBRUARY, 1933
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New!

New!!

New!!!

TWO NEW 25¢c SHORT WAVE BOOKS

COUPON
BRINGS
THESE
BOOKS

TO YOU

These Books NOT Sold on Newsstands
Clip and Mail Coupon Today!

HERE IS GREAT NEWS

cided to publish two new popular short wave books, for which
there is a persistent demand at this time
These new bouks contain everything on the subjects worth
knowing and both books will be welcomed by all short wave
experimenters, short wave fans and short wave enthusiasts, the
same as our former two books HOW TO BUILD AND OPER-
ATE SHORT WAVE RECEIVERS and HOW TO BECOME AN
AMATEUR RADIO OPERATOR were welcomed by thousands of
our short wave friends
In conformity with the times these books have been priced at
26c instead of 50c, which is the price of our other books. Yet

PURSUANT 10 niany requests from our readers, we have de-

Ten Most Popular Short Wave Receivers.
How to Make and Work Them

Thls new volume will be s revelstion to sll those who vwish to build their own
short wave receivers. The editors of S8HOKT WAVE CRAFT over s pertod of years
huve lesrned to know exactly what short wave experimenters and short wave set buflders
want to get.  For thut resson they have selected ten outstunding short wave recelvers
and these are described in the new volume Everything  worthwhile about every one
of the ten receivers is described iIn the text. FEuch recelver is fully illustrated and
each receiver hus & complete Isyout, pictorlal fepresentution, photographs of the set
omplete. hookup and sl worthwhile gpecifications. so there 1s nothlng feft to your
Imagination when 1t comes to bullding any one of these ten popular receivers
Everything from the slmplest one tube set L0 a six tube superheterodyne is presented.
Complete 11sts of parts are xiven to make each set as complete as 1t is humenly
possible to do You ean select any or all recelvers .

the two new 25c¢ volumes that we are offering now contain a
tremendous amount of information and the type and illustra-
tions have been chosen in such a manner as to give you almost
as much for your 25c as you received for your b60c before. Only
by increasing the press run enormously and making other print-
ing economies has it been possible to price these books at such
a low, popular price

You will make no mistake in getting either or both of these
new and popular books, and we know in advance from our
many years of experience with short wave enthusiasts that you
w thank us for having made these books possible.

A Short Wave Beginners Book

Here is & book that will solve your problems if you asre new to the short wavs
gume. It contains positively everything that you would wish to know fin connection
with short waves. leading you in easy stuges from the simplest fundsmentals to the
Drecent stuge of the sri in short waves ss it is known todsy. If Is the only low-
priced reference book on short waves for the beuinner, whether he be s short wave
enthuslast. short weve litener or short wave amuleur.

The book 15 profusely illustrated with ull sorts of 11lustrations, explanstions and
everythtng worthwhile knowing ebout short waves in this interestink and growing
field.  Yet withal, the book is not ‘‘technicsl’* It has no mathematics, no “‘high-
falutlng” langusge snd no technical jargon which would only gserve to frighten you
uway. The entire book Is kept In popular {anguage throughout. Wherever technical
words are used, explanations are given, leaving nothing to the imagination, You
sre shown how Lo interpret & diugram and s few slmple sets are also given to show
You how to go about it in making them. Yet everything has been done to make it
possible to give you a complete understanding of short waves from the ground up.

and kuow beforehand that you will be sble to success-

sour money In bullding some theorist’s dream-ehild. You
will also he shown how (o oberate the receiver to its
meximum  efficlency i

IMPORTANT

NO DUPLICATION WHATSOEV
BOOK AND OUR OTHER VO
‘'HOW TO BUI(: AND OPERATE SHORT WAVE

(entlemen:

8 WAVE 5
fully bulld &nd oberute such & receiver and not waste 9??3“%.,3‘.;1.52";‘:: York City

I enclose herewith 2Se. for wiilch plesse send me
a8 soon a3 published. prepald. a copy of your new
book *'Ten Most Popular
How to Maké and work Them.” The book
cent _to me immediately upon publication.

BE- [) T enclose herewith 25¢
E— 4s soon as published, prepaid. a copy ?l yOUr Dew

book "'The Shert Wave B.""};"“'Wﬂ;“. - you & tremendous smount of very {important information

Short Wave Recelvers.
to be

for which plesse send me

i Alter resding this book, you will never be at s loss for
RT-133 short wave tertns snd you will not have lo consult other

8 text-books or dictionaries. The edltors of SHORT WAVE
1 CRAFT who have edited this book have seen to it that
everything hes been done to make this volume an important
one that will be used as reference for yvears to come by all
those who wi‘h to break into the short wave art. The _book
covers everything, ‘‘from soup to nuts’” and will be of
tremendous importance to everyone.

It ubounds with many illustrations. photographs, simple
The book charts. hook-upe. etc.. all 1o simple isugusge. It aleo gives

L

RECEIVERS." AL THE MATERIAL PUBLISHED iIN 8 to be sent to me |
THE NEW BOOK HAS NEVER APPEARE

B00OK BEFORE.

This book hss been edited by the editors of SHORT
WAVE CRAFT, which alone 18 s gusrantee that you will
ket saticfaction and that nothing has been left undone to
£1ve you between (wo coverd the Kreatest solection of short
wave recelvers ever published.

PRICE 25¢ PREPAID 40 PAGES E sturups.)
OVER 75 ILLUSTRATIONS Nawe

Address
City

upon publication,

D IN ANY 3 [] T enclose 30c for which plesse gend me, prepiid
:"on'ular g;ofub‘l":r::d.nelxi:e:xo a‘:":"‘o M.n“le“n'::d' to get verification cards from foreign stations. sll about
Work Them,” 4nd ‘‘The Short Wave Beglnner's
Book."" The books 1o be sent to me immedistely

(Bend money order,
tamps Register leiter If it contsins currency or

which you ususily do not find 1o other books, such as time
conversion tebles, all sbout aerisls, nolse elimlnlllon. how

radio tubes; data on coi] winding and dosens of other subjects.

The book 1s just chock full of Information snd you wil)
never regret having gotten this important volume. You will
keep referring to it every duy tn your work.

OVER 75 ILLUSTRATIONS
PRICE 25¢ PREPAID 40 PAGES

cash or new U. B

State 1
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VOLUME 11

NUMBER 6

JANUARY-FEBRUARY, 1933

HUGO GERNSBACK, Editor
H. WINFIELD SECOR, Managing Editor
ROBERT HERTZBERG, Associate Editor

A BOOM FOR EXPERIMENTERS

AN EDITORIAL By HUGO GERNSBACK

® Rapio REVIEW AND TELEVISION NEWS was prob-

ably the first American magazine to give con-
structional information on musical radio instru-
ments. In our previous issue, the first of these
was described. In the present issue, still another
one is shown, and subsequent issues will have a
lot more. As a matter of fact, a fair section
of our next issue will be devoted to radio music,

Of course, the Theremin musical instrument
is not a new device. It has been known for a
long time, and while it is still a very interesting
electrical instrument, far better ones are now
becoming available, and these will be described
for builders and experimenters in subsequent
issues. .

I was particularly impressed last summer when
I was in Berlin, to witness the demonstration
of the Trautonium, which is an entirely different
sort of radio musical instrument than the There-
min. The Theremin works by capacity effect:
as you move your hand, nearer and further
away, the tone changes. With the Trautonium,
you change the music by sliding your fingers
over a wire which makes contact with a lon«
resistance placed underneath it. It is possible,
with these new instruments, to imitate anything
from a piccolo to a bass drum, and you can
imitate a cello just as well as a saxophone or
an oboe, or other brass instruments. These in-
struments produce marvelously clear and pure
tones, impossible to obtain from present-day
musical instruments.

Best of all, these new electronic musical in-
struments require but few radio parts, and can
be assembled by any experimenter without much
trouble. Another great advantage is that such
an instrument, which can imitate all pieces of an
orchestra, takes up little room, much less, in
fact, than a midget radio set. Most of these
instruments use only one or two tubes, and by
means of a loudspeaker coupled to your radio
set, they fill the entire room with beautiful
music. Separate amplifiers, of course, can be
added if desired.

During the next few years there will be a
tremendous new industry developed in this elec-
tronic music. Radio manufacturers are already
beginning to put radio music instruments of
this type on the market, and there is no telling
how far the movement will go.

My important message to experimenters is this:
get into this radio music art as quickly as pos-
sible, and learn everything that is to be known!
Pretty soon, the industry will require men who
know the new art from the ground up, and
those who have been experimenting privately
will naturally be available first when the call
comes, as it certainly will.

For the experimenter, the new electric music
art is a brand new paradise, and it is difficult
to restrain one’s enthusiasm on the subject.

Radio experimenters during the next few years
will discover that there is a new boom in this
particular phase of radio, and thousands of them
will be building all sorts of radio musical in-
struments of this type, either for pleasure or
for gain. It seems that the public is taking even
more avidly to the new art than it took to radio
broadcasting.

At a recent private demonstration which
I witnessed, there was shown a simple in-
strument of the Trautonium type. Those who
attended all wished to have the same instrument
(which, by the way, does not cost more than
$25.00) that the radio engineer who had built
it for his own personal use suddenly found him-
self with 12 orders on his hands which he had
not anticipated. He is now building the instru-
ments for his friends.

Remember that music never was a fad, and
is in itself a staple fixture in our lives. That is
why I predict that radio music will have a great
future, because it is something that will grow
with time. It is not a fad, or something that
the public will get tired of.

#
RADIO REVIEW AND TELEVISION NEWS IS PUBLISHED ON THE 5th OF EVERY OTHER
MONTH — THE NEXT ISSUE WILL BE PUBLISHED MARCH 5th

e e

Editorial and Advertising Offices, 96-98 Park Place, New York, N. Y.

JANUARY -FEBRUARY, 1933
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A HOME MADE ELECTRIC

“THEREMIN"”

Electric musical Instruments are the
Here is one you can
build out of ordinary radio parts and
accessories, many of which you may
already have on hand.

® ELECTRICAL instruments that produce weird music at
the wave of a hand are enjoying a wave of popularity
The German radio
press in particular is full of articles on the subject, and
many radio constructors are making good use of spare
radio parts in assembling outfits for their personal use.
The originator of the idea is Professor Leon Theremin,
Several years ago, when he
introduced his apparatus in the United States, Theremin
received great acclaim, and he even gave a demonstration
at the Metropolitan Opera House, in New York, that was

latest craze.

both in the United States and Lurope.

a famous Russian scientist.

attended by numerous society people.
poration of America manufactured a
“Theremin’” for commercial sale, but
for some reason or other-—possibly the
high cost of the instrument or the
difficulty of playing it properly—it
never really “caught on.”

Revival of Interest

The present revival of interest may
be traced to a better understanding of
the principles involved and to the
greatly reduced cost of radio parts. A
duplicate of the first ‘“Theremins,”
built four years ago, would have cost a
radio experimenter as much as a small
automobile, and when it came to a
choice most experimenters naturally
decided automobiling held out more
promise than Theremin-ing.

Two Oscillators Used

Essentially, musical instruments of
the Theremin type consist of two radio
frequency oscillators accurately ad-
justed to the same frequency so that
the *“zero-beat” condition results. That
is, no audible sound is heard from a
loud speaker connected to a “mixer”
tube, or to an audio amplifier fed by
such a tube. This effect is familiar to
every experimenter who has ever play-
ed with a regenerative radio receiver.

A metal rod or ring connected to the
grid of either of the oscillator tubes is
the controlling element. If the opera-
tor merely brings his body or hand
near this rod, the capacity change that
results is enough to shift the frequen-
cy of the particular oscillator circuit.
The zero-beat condition is thus disturbed
and a heterodyne note equal to the
arithmetical difference in frequency
between the two oscillators is set up.
By waving his hand, and thus making
the capacity variation irregular, musi-
cal tones of great purity may be ob-
tained.

The variety of tones that can be ob-
tained with an arrangement of this
kind depends naturally on the ratio of
the body-capacity change to the overall
capacities in the oscillator circuits. The
choice of the most advantageous oscil-
lator settings is entirely a matter of
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experiment, as described later in this
article.
Easily Made

A simple “Theremin” using radio
parts can easily be made at home. The
model illustrated on these pages was
made by Clifford E. Denton accord-
ing to suggestions contained in Das
Theremin  Musikgerat, published by
Deutch-Literarisches Institut J. Schnei-
der, (Berlin). Standard American
parts are used, so the American con-
structor will have no difficulty in fol-
lowing the specifications. The complete
circuit diagram is given on the next
page, along with details of the oscil-
lator coils. The accompanying illustra-
tions show the construction in clear
form.

Construction

If the chassis is purchased ready made
a great saving in time is possible, al-
though many will want to make their
own. Care should be taken to see that
all holes are correctly drilled and that
the proper parts are bought or used so
that the finished unit will have a pro-
fessional appearance.

Mount the power transformer so that
the power or primary terminals are near
the rear of the chassis. Mount all the
sockets including the speaker plug soc-
ket, which goes on the rear of the

BASE-

FLAT
BOARD  BOARD

HI-VOLT.
ct
“Hi-VOLT

h= INDICATES HEAVY WIRE

POWER TRANSF
CONNECTIONS

T switeu
PUSHBUTTON

L UTYRE

HINGE

FIG.3 £16.4

[N}
WIRES
TO SET

Fig. 8: details of the transformer con-
nections. Fig. 4: how the foot control
18 constructed.

Appearance of the completed “Theremin,” showing the posi-
tion of the hand in relation to the tome rod.

The loud
speaker is at the left.

chassis. Use a rubber grommet to pro-
tect the power cord from chaffing where
it enters the set.

Mount the three electrolytic condensers
and the choke on top of the chassis.
Use a long screw on the inside end of the
detector socket so as to hold the choke
in place. Most of the resistors are held
in place by the wiring. The small tubu-
lar type coupling and by-pass condensers
are similarly supported.

When mounting the General Radio jack
used to hold the pitch variation rod be
sure that it is well insulated from the
chassis with washers. Check this point
by means of an ohmmeter or any other
simple continuity test.

Note that the tuning condensers are
mounted on the chassis and are not con-
nected or fastened to the front panel.
The only thing mounted on the front
panel is the small 7 plate vernier con-
denser.

The rest of the assembly follows con-
ventional lines and any one with ex-
perience in radio set construction will
find this a simple task.

Wiring

Before the setup is wired it is wise to
wind the coils. Obtain two pieces of
bakelite tubing 3 inches long and 2%
inches in diameter. Starting a short dis-
tance from one of the ends of a form,
wind on 20 turns of number 28 S.S.C.
wire. Leave a small space and wind on
25 turns of the same kind of wire. The
remaining coil is then placed on the
form and has a winding length of one
inch. This last winding has 68 turns.
Both coils have the same number of turns
but have different methods of connections
at their terminals, as indicated in Fig. 1.
Figure 2 shows the spacing between the
windings and screws serving as term-
inals.

Anyone following Figs. 1 and 2 will
have no trouble in constructing the coils.
The coils are held in place with two small
“L” type brackets and should be bolted
down carefully. Poor mounting and poor
connections will make it difficult to main-
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Details of the two oscillator coils, which
can easily be made at home.

tain a constant pitch output when the
Theremin is played.

The power transformer connections are
indicated in Fig. 3 and will help speed
up the wiring if the power transformer
is purchased without an accompanying
diagram. Any one who has built a radio
receiver or a power amplifier will have
no trouble in wiring this unit and it
should be dorfe in a few hours. Solder
all connections well and be sure that
everything is bolted down.

Operation

To place the Theremin in operating
condition simply connect the speaker, in-
sert the tubes and plug the power plug
into the electric wall socket.

Tune condensers C1 and C2 until the
sound emitted by the loud speaker is a
low pitched growl. Then adjust conden-
ser C3 until the growl stops. Move the

Left:

the foat conmfrol switch at the extreme left.
the loud speaker plug.
The single binding post is for the ground connection. The ar-
Note the power trans-
former at the right, the filter choke at the left, and the

on the back of the chassis is for

rangement of partr is easy to follow.

JANUARY-FEBRUARY, 1933

Rack view of the complete “Theremin” chassis, with

1800 OHM
FIELD

Complete schematic diagram of the honme made “Theremin”. Experimenters

will quickly recognize the two oscillators and the audio amplifier.

hand near the rod and the pitch should
increase until it becomes inaudible. Note
that with every change in the position of
the hand that there is a change in the
pitch of the sound coming tfrom the
speaker.

A muting switch is needed to stop the
sound, otherwise the output of the There-
min is continuous. This mute is neces-
sary so that the musical tones can be
held for any desired period of time. The
foot controls this action; see Fig. 4.

Volume control is manual in operation
and is mounted on the front panel. Play-
ing one of these instruments is good ex-
ercise. You need two hands and one
foot to do it right!

Try various settings of the tuning con-
densers to obtain the best range and
quality of tone. The original model
works best with the tuning condensers
at the point where the plates are half

The socket
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cluster of three filter condensers in the center.
tor tuning condensers are fustened to the front panel. Right:

Under view of the chassis.
and the connections are short and simple.
done on the under side of the chassis.

and condensers are held in place by their own wires.

meshed. Each Theremin should be tried
carefully and the best setting of the tun-
ing condensers noted or the condensers
should be locked in the best position.

Parts List

Ton:Nnélonal Tuning Condensers. .0005 mf.

(Cl, C2)

One—Pilot 7 plate Midget Condenser. (C3)

Two—Flechthelm By-pass Condensers. Type
GF-10. (C4, Cb)

Two—Flechthelm Dry Electrolytic Conden-
sers. Type (C6, Cl4)

Two—Flechthelm Tubular Condenser, Type
AZ-18. .016 mf. (C§, C10)

One—Flechtheim Tubular Condenser,
AZ-8. .001 mf. (CT)

One—Flechtheim Dry Electrolytic Conden-
ser. Type (

Three—Flechtheim

Type

C9)

Dry Electrolytic Con-
densers. Type (1, Ci12, C1d)
One—Blan R.F. Choke. (RFC)
Two—International Resistors,

1 Watt. (R1, R}
Three—International Resistors, 2,2000 ohms,
1 Watt. (R2, Rd, )
(Continued on page 301)

15,000 ohma,

The oscilla-
The parts are evenly distributed

All wiring 18
The small resistors
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® NOT LONG ago I sold one of my

loud-speakers. I didn’t sell an out-
put transformer with it, for the purchas-
er had a multi-ratio transformer of his
own. A few days later, he expressed
some disappointment with the results.
The loud-speaker, he said, only gave a
surprisingly small volume, considering
that he was using a large power tube,
and working it right up to the point
where distortion began, writes P. K.

Turner in Wireless Magazine, (London).

So I went to see about it. 1 found
that he had set the transformer ratio
so that the loud-speaker behaved like a
resistance of twice the tube impedance—
as he said, that is the standard value
that everyone advises. None the less,
by adjustment of the grid bias and the
transformer ratio, 1 at once got a very
great increase of volume before the tube
began to distort.

Now why was this? Because that
“standard” value is not a safe guide at
all. Matching the load to the tube is
not so simple. But at the same time it
is not really at all difficult, and it is
well worth learning; so here goes for
an explanation of it.

Typical Conditions

First of all, I want to avoid the diffi-
culties introduced by the transformer, so
to start with we will consider the circuit
of Fig. 1, which shows, in a slightly un-
usual form, a tube—in this case a PX4
—fed with plate voltage through a large
choke, and connected to a loud-speaker
(shown as the resistance R) through a
large condenser. As will be shown later,
if the plate voltage is 180 volts and the
bias 20 volts, the current from the bat-
tery will be 45 milliamperes.

I am going to imagine that the choke
is a perfect one, that is, it has negligible
D.C. resistance, but so high an induct-
ance that-it simply won’t allow a sudden
change of current. As the D.C. resist-
ance is negligible, there will be no volts
loss in it, so that there will be 180 volts
on the tube, and the top plate of the con-
denser will also be at this voltage.

Also, there is no current in R, so both
ends of it will be at the same voltage,
and so the bottom plate of the condenser
will be at 0 volts. There is therefore 180
volts across the condenser—and remem-
ber that it is the property of a large
condenser that it can receive a short
sudden “surge” of current with only a
negligible change of voltage across it.
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Thus Fig. 1 now shows all the volt-
ages and currents in the circuit.

Increased Grid Bias

Now suppose that just for an instant
the grid bias is increased to 30 volts, and
that we want to find the current and
volts in the plate circuit during that in-
stant. It can be found from the tube
curves that if there were no choke or
load, the current would drop from 45 to
12 milliamperes. But in the circuit of
Fig. 1 it can’t do that. The choke, as
explained, keeps the battery current at
45 milliamperes, neither more nor less.

What happens, then? The tube does
take less, but the surplus goes through
the condenser and load. We can’t find
what are the actual currents in any ob-
vious way, even if we know the load re-
sistance: but we can do the opposite; if
we assume a current in the load we can
easily find out what change of bias
caused it.

Thus, suppose there were 10 milliam-
peres in the load, which is 2,000 ohms.
Then there must be 20 volts across it by
Ohm’s Law, so the bottom plate of the
condenser must be at 4-20 volts, and its
top plate therefore at 180 -~ 20 — 200
volts. Also, if there is 456 milliamperes
going up through the choke and 10 down
through the load, there must be 35 milli-
amperes through the tube. So the con-
dition of the tube at this instant is: plate
volts 200, current 35 milliamperes. (Fig.
2 shows the currents and voltages.)

Now look at the tube curve-sheet, Fig.
3. Our original state was plate 180
volts, bias 20 volts, current 45 milliam-
peres—point A. During the instant of
increased bias, we have just found: plate
200 volts, current 35 milliamperes, or
point B, corresponding to 26 volts bias.
Now work out in the same way some
other cases. I will give just one ex-
ample.

An Example

Suppose the current at some instant is
15 milliamperes up through the load.
The top end of the load will be 30 volts
below 0, or — 30 volts, and the voltages
and currents will be as Fig. 4, that is,
plate 150 volts, current 60 milliamperes,
point C on the curve-sheet.

If you work out several such cases,
you will notice two things. First, all the
points so found on the curve-sheet lie on
a straight line—the line actually shown
through A, B, and C. Second, the change

in the plate volts and current in the tube
are, exactly, the instantaneous volts and
current in the load. So that if we can
find an easy way of drawing this line,
then for a given change of grid volts
we can at once find out the instantaneous
load conditions.

Luckily, this is quite easily done. The
point A is 180 volts, 46 milliamperes on
the scales of the curve. Work out the
volts required to drive this 45 milliam-
peres through the load. In this case it is

45

1,000
Add to this the value of the volts for
point A: 180 4 90 — 270. Then the line
required is got by joining A to 270 volts
on the bottom scale (point D).

If now we want to solve our original
problem, of what happens when the bias
is increased from 20 to 30 volts for an
instant, we have only to see where the
30-volt bias curve cuts the load line. It
is at 212 volts, 29 milliamperes. Point
A was 180 volts, 46 milliamperes, and
the differences are 32 volts, 16 milliam-
peres, which are the instantaneous volts
and current on the load. So the first
problem is completely solved. If the load
is a pure resistance, and we know what
its resistance is, we can draw the “load
line” at once, and find what instantan-
eous current and voltages are produced
by any sudden change of grid bias.

X 2,000 — 90 volts.

Audio-frequency on the Grid

Now suppose that, in addition to the
steady bias from the grid battery in
Figs. 1 and 2, we have an audio-frequen-
cy voltage on the grid. I assume that
my readers already realize that the max-
imum instantaneous grid voltage must
not exceed the bias, to avoid grid current
which would introduce distortion.

What we shall have will be that the
momentary ﬁrid voltage will continually
vary on either side of its original 20
volts. If the audio-frequency input is
20 volts amplitude (the maximum safe
amount on account of grid current), then
the grid volts will continually vary be-
tween 0 and 40 volts, and the conditions
in the load will be given in turn by all
the points on the load line between E
and F.

This enables us to find quite easily the
power in the load. Remember that the
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power in milli-watts is the product of
the wolts and the milliamperes. Both
are varying sll the time; but there is
an easy formula which gives what is
eplled the “effective’ power—a sort of
average, which gives a true indication
of the uzeful power actually available.
First we find the maximum “swing”
of the volts and current between the ex-
tremes reached. These extremes are
(point F') 238 volts, 16 milliamperes, and
(point E) 104 volts, 83 milliamperes, and
the swings are 134 volts, 67 milliamperes.
Multiply these two together and divide
by 8, and we get the effective power. In
this case it is 1,120 milliwatts, The pro-
duct of swings is always to be divided by

Now suppose we try a different load.
I have marked on the curve-sheet, Fig.
3, where various load-lines cut the curves
for 0 and 40 volts bias. They are mark-
ed 1, 1%, 2, 2%, 3, and correspond to
1,000, 1,600, 2,000, 2,600, and 3,000 ohms.
If we do as I have just described in each
case, we find that the “swings” are, be-
ginning with the 1,000-ohm case, 97, 120,
134, 145, and 163 volts, and 97, 67, 80,
67, 68, and 51 milliamperes, leading to
powers as in this little table:—

Load Resistance Output Power

in ohms in m_illiw&tts N
Lo 1,170
1,500 1,200
2,000 1,120
2,500 1,060

- 980 |

So that if the input is kept up to the
maximum permissible one of 40 volts
swing, the output power is a maximum
for a load of about 1,600 ohms. Is this

twice the plate impedance? Not on your

life!
Working Conditions

We find the plate impedance under
working conditions like this: First take
an equal increase and decrease of cur-
rent from A, and find, on the tube curve
through A, the corresponding voltages.
Thus, take 55 and 35 milliamperes (that
is, 10 milliamperes up and down), and
we get 189 and 170 volts. Find the dif-
ferences: they are 19 volts and 20 milli-
amperes. Divide the volts difference by
the current difference, and we have the
plate impedance: in this case it is:—

19

— % 1,000 = 950 ohms.
20

(We multiply by 1,000, because the 20
was milliamperes and not amperes.)

Maximum Perwer

Thus we see that in this particular
case the maximum power is got from a

|
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Typical tube characteristic curve (for a
British type PX4)
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Fig. 1: conditions in typical power tube
circuit with output choke, corresponding
to point A of Fig. 8. Fig. 2: another set
of conditions for the tube of Fig. 1, cor-
responding to point B of Fig. 8. Fig.
4: third set of conditions for tube of Fig.
1, corresponding to point C of Fig. 3.

load of about one and a half times the
plate impedance.

But this is not all the story. This
is the maximum power for 40 volts grid
swing in each case: but we have paid no
attention to the amount of distortion set
up. Now a full investigation of the dis-
tortion is much too complicated an affair
for us to undertake. But there is a very
simple approximation which is quite
sound for such cases as this, though it
will not do for pentodes, or any other
case where there is third harmonic dis-
tortion. 5

If we assume that all the distortion is
caused by setting up a second harmonic,
then we can find it thus: Work out, not
only the total swing of current or voltage
in the load, but the change from point
A in each direction. Thus in the 2,000-

distorted output.” This is nonsense,
strictly speaking, for there will prac-
tically always be some distortion. But
it is found that, under the best condi-
tions, distortion up to 5 per cent. is not
perceptible, while with a lower quality
enerally, rather more may be allowed.
go let us take it that we will call 5 per
cent. “undistorted.”

Obviously, the lower values of load re-
sistance, though they give more power
for maximum input, cause distortion. So
that the undistorted output they must be
used with a smaller grid swing. This
will reduce the output power, so that it
is not at all sure that they will give more
power for the same distortion limit.

An Approximation

To make a full and accurate calcula-
tion, we should have to work out, for each
load-line, how much input would give 6
per cent. distortion, and what would be
the output power. But usually we can
dodge this very laborious job by an ap-
proximation. We can assume that the
reduction in power is proportional to the
reduction in distortion. Thus, for the
1,000-ohm case, we have 1,170 milliwatts
with 12 per cent. distortion, or

1,170
X b = 490 milliwatts for b per
12 cent. distortion.
If all the cases are reduced to 56 per
ceglt. distortion, we get the following
table:—

Output Power in
Load Resistance milliwatts for 6
in ohms per cent. Dis-
tortion.
1,000 490
1,600 700
2,000 800
2,600 1,050
3,000 980 (for 4
per cent.)

(Note that for 3,000 ohms, we can’t in-
crease the input to raise its 4 per cent.
distortion to & per cent.,, for then we
should run into grid current.)

Let us bring together all the above
results, together with those for some

Load. |INPUT 40 VOLTS [_DISTOR'I_‘IQN 5% | DISTORTION 7% '
Power | Distortion : Power !Input needed Power Input needed

1,000 1,170 12 490 | 25 690 | 31 ’

1,600 1,200 8% 700 30 990 36

2,000 1,120 7 800 35 1,120 40

2,600 1,060 6 1,060 40 1,060 40

3,000 980 4 980 40 , 980 | 40 ‘

ohm case, the current change is from 45
to 83 miiliamperes one way, and 46 to
16 milliamperes the other way, or values
of 38 and 29. Find the ratio of these two.
It is 38/29, or 1.31. Then look at the
curve of Fig. 6. This gives, for a ratio
of 1.31, a distortion of about 7 per cent.

If we similarly work out the cases
for the other loads, we find:—

Load Resistance Distortion for
in ohms Maximum Input
1,000 12%
1,600 8% %
2,000 1%
2,600 6%
3,000 4%

We all know that it is common prac-
tice to talk of so many milliwatts of “un-
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other distortion limit—say 7 per cent.
—in one table:—

204 »
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L0 L1 4.2 1.3 1.4 (.8 1.6 (T (.6 1§ 20 21 22
FI1G.5 RATIO OF CHANGES

Curve showing percentage of harmonic
distortion for various ratios of plate cur-
rent change.
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MODERN TUNING COIL
PRACTICE

® TUNING coils are of all shapes and

sizes. At the present time small coils
appear to be fashionable. Some are
made complete with switch and many
have a metal cover.

Now, even a properly made coil of
small size cannot be as efficient in many
ways as an equally well-made coil of
larger dimensions, says Wireless Maga-
zine (London). The position is the
more interesting when we take account
of the need for shielding, the character-
istics of aerials and tubes, and make al-
lowances for the known defects of gang-
tuning condensers.

As practical people, we know that the
small coil with its relatively high losses
is the easiest to handle in any circuit.

A set fitted with small coils is likely
to be stable provided the circuit is a
sound one.

Small coils are the easiest to gang, be-
cause they tune relatively broadly. Ow-
ing to their size, they can be placed
conveniently near the tuning condenser.

‘r FIG.1 A
[11
E L
=
- FIG.2
L s
:[
H

Fig. 1: a direct aerial connection of this
kind is not recommended. Fig. 2: a tap
on the aerial coil provides better

coupling.
i

FIG.3
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Fig. 3: an antenna series condenser gives
good control of coupling. Fig. 4: adjust-
able condensers are satisfactory in many
locations. Fig. 5: a separate primary
coil ig effective.
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Short connecting wires can then be used,
which reduce troubies from coupung.

And so we can go on, accepting the
small coil because, speaking generally, it
can be used with littie trouble.

We look to the tuned circuits for
selectivity and we know that the
strength of the signals applied to the
first tube and the amount of tne amplifi-
cation at high frequency depends to an
extent upon the coils. |

Coils Must Match Set

Tuning coils must be designed to suit
the rest of the set. Thus, if the receiver
is a simple two-tuber, having a detector
and power tube, the question of instabil-
ity hardly arises.

We desire the best selectivity and max-
imum input to the detector tube. Very
special selectivity is not required as,
presumably, the set will receive only the
local stations and one or two others.
With favorable circumstances, a few
more stations may easily be within range,
but the point is that a set of this nature
can receive at good strength only a
limited number of stations.

Indeed, it may well be definitely harm-
ful to provide good selectivity involving
a sacrifice in signal strength. We might
conclude, therefore, that a really good

coil is what is needed for a small set, as *

this coil will provide fairly good tuning
and strength.

With a small coil the results would
definitely be inferior. We could, there-
fore, use a large coil for the medium
wavelengths, having, for example, 55
turns of No. 22 or 24 silk or enamelled
wire.

There would be no sense in joining
this good coil directly in the aerial cir-
cuit as in Fig. 1. or one thing, the
tuning would be poor and, secondlyv, the
strength of the signals applied to the
detector would be less than the maximum
obtainable. You should tap down the
coil, as in Fig. 2.

A tap half way, to which the aerial
is connected, might prove much better.
The selectivity would certainly be bet-
ter. But whether or not the strength
would be greater depends upon the size
and nature of the aerial.

If this were a small one, it might be
found that the strength is about equal to
that obtained when the aerial is joined
nearer the top of the coil.

When a large aerial is used, however,
the strength will almost certainly be
greater and experience shows that a
tap about one-third from the bottom or
earth end is usually the best.

The selectivity will improve as the tap
is made nearer the earthed end. But
the signal strength will not be found to
increase in this manner. Considering
signal strength alone, as you tap down
from the top or grid end of the coil, the
signal will at first improve, and later
will weaken as the tap is made nearer
the eround.

The actual results depend upon the
wavelength of the signals as well as up-

on the size and “goodness” of the coil
and the details of the aerial.

As the wavelength of the circuit is in-
creased, its losses fall. The result is
that you might easily find that the best
results are obtained at 250 meters with
a tap one-quarter up from the earth end;
at 350 meters, one-third up; and at 500
meters, half up.

So you see that if you fix one tapping
point for the aerial connection, the re-
sults cannot be the best possible over
the whole tuning range. A good idea is
to provide three taps.

This may not be convenient, however,
because switching must be considered.
A single tapping must then be used if
possible.

But how are we to get over the diffi-
culties of loss in signal strength and
selectivity? An adjustable condenser
fitted in the aerial lead to the coil or
switch will help matters considerably.
With such a condenser, joined as in Fig.
3, and having a maximum capacity of
.0005 microfarad, the effective coupling
of the aerial to the coil may be varied
over a wide range and the effect is some-
what like altering the tapping position.

Effect of Aerial Condenser

Let us start with the condenser C,
of Fig. 3 set at its maximum capacity.
If you tune to a station and then short-
circuit this condenser, the chances are
that the results will hardly be affected
after a little retuning.

Now reduce the capacity. Immediate-
ly three things happen. First, the main
tuning condenser C, must be increased a
little. This shows that an effect of low-
ering the capacity of the aerial condenser
C, is to reduce the amount of the capac-
ity effectually across the tuned circuit
composed of the coil and C.. Condenser
CC, must, therefore, be increased in
_capacity a little to maintain the circuit
in tune.

The next thing you are sure to notice
is a change in the selectivity. The
selectivity will have improved, the tun-
ing being sharper. This is because the
load due to the aerial is now reduced.

The tuning may be very much better
and you might now find it is possible to
hear clearly the two local stations,
whereas before one could be faintly
heard, although the circuit was fully
tuned to the other.

There will also be a change in the
signal strength. It might have increased
or decreased. If you are testing with
the coil tapped half-way and the circuit
is tuned to above about 400 meters, the
chances are that the strength will have
increased, especially if a good outdoor
aerial is being used. With a small aerial
the opposite result may well b» ohtained.
There is no other effect to be noted. If
there is reaction, and there usually is
with a detector and power valve circuit,
it will be found that less reaction iz re-
quired to make the circuit oscillate. This
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ghould be so, as the load has been re-
duced. X

Now suppose that the capacity is still
further reduced, the moving piates being
turned almost nearly out of the fixed
plates. There will be no doubt as to
the effects produced. The tuning will
be much sharper.

No doubt the signals will be greatly
weakened, the regeneration will have to
be reduced in order to avoid oscillation,
and the coil-tuning condenser will have
to be increased a little to bring the cir-
cuit once more fully into tune. You can,
therefore, obtain a fairly wide range of
tuning, including  selectivity and
strength, merely by altering the value
of the aerial coupling condenser C,. This
method is, therefore, a valuable one.

If you note the etfects and tune prop-
erly, very good results can be obtained.
The best use can be made of the aerial
system and the coil, but care must be
taken to note exactly what happens.

Briefly, if you reduce the capacity of
C, (Fig. 3), the capacity of C,, the tun-
ing condenser, must be increased a little,
and the regeneration must be reduced a
trifle in order to avoid oscillation.

The strength varies most when the
capacity of the aerial coupling condenser
is changed from a large to a small value.
It is possible that the great strength of
the local station may be so cut down by
turning C, to its minimum position that
it can hardly be heard.

Thus we have here a good volume
control, but it must be remembered that
a change in C, must be followed by a
change in C, and also the reaction, when
critical reaction is being used.

In any case, the best results at all
wavelengths cannot be obtained from a
coil having the aerial joined to a single
tap and a number of taps on the adjust-
able coupling condenser ought to be used.

If the ‘extra tuning control is objected
to, then the arrangement of Fig. 4 is
usually satisfactory. Three aerial term-
inals or sockets are used. One is taken
direct to the tap on the coil and the
others are connected through fixed con-
densers of .0002 microfarad each. In
one position the two condensers are in
series, forming, in effect, a .0001-micro-
farad condenser.

The tap would in this case be chosen
to give the maximum strength at the
highest wavelength. Then at a point
about half way in the tuning range, the
second aerial connection with the .0002-
microfarad condenser would be used. For
extra selectivity, the third connection
would be made, both condensers being
in circuit.

Instead of tapping the coil, a separ-
ate winding may be used (Fig. §). In
general, the aerial winding should have
from one-third to a half as many turns
as the grid coil (Fig. 6). A fairly fine
wire may used for the aerial coil,
such as No. 28 or 30.

If this is wound as in Fig. 6, the re-
sults will be quite different from when
there is a space between the coils as in
Fig. 1.

You will find, if you wind the two
coils upon separate forms, beginning the
windings near the edges, that the signal
strength, selectivity, and tuning may be
altered by altering the distance between
the coils.

As they are separated, the selectivity
is Improved; in fact, the effect is much
the same as tapping the aerial towards
the earthed end of the coil of Fig. 1.

But if a large aerial coil is used, and
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testing at, say, 300 meters, the distance
between the couls is increased to improve
the selectivity, it will be found that the
results at longer wavelengths, such as
500 meters, have been atfected, too.

In fact, the coupling may be alto-
gether too weak, that is, tne distance
between the coils may be much too great
for satisfactory resuits. To obtain the
best resuits, the coupling ought to be
made variable, and if this were 1923,
instead of 1932, we would fit an adjust-
able coupling and get good resuits.

The best fixed arrangement is to fit
the aerial coil about 5 in. from the
grid coil and to have the grounded ends
together as in Fig. 8. Then, either tap
the aerial coil or use the fixed condensers
as shown. If a volume control is needed
and the best resuits are desired at the
expense of a further control, fit an ad-
justable .0005-microfarad tuning con-
denser in the aerial lead and use it as
described above.

It is important to have the two
grounded ends of the coils together. Let
us see what would happen if we placed
the aerial coil at the grid end of the grid
coil, as in Fig. 9.

There would be a capacity coupling
between the aerial and the grid. Tne
selectivity would be atfected, particu-
larly at the lower wavelengths, signal
strength would suffer, and the tuning
would be affected as the aerial condenser
was altered. It is bad practice and
should never be used.

Always have the aerial coil at the
ground end of the grid coil. When the
aerial coil is tapped, the regeneration
coil should go at the grounded end, as
shown in Fig. 10.

When the regeneration coil is in this
position, the regeneration circuit will
have the minimum effect upon the tun-
ing of the circuit as a whole, and the
proper regeneration effects will be ob-
tained.

There is usually but little to choose
between connecting the regeneration con-
denser between the plate of the detector
and the coil, and between the ground
and one end of the coil.

If a metal panel is used, the moving
plates of the regeneration condenser can
be grounded, but when the panel is of
bakelite or wood, there is little to choose
between the two methods of connecting.

Notice the direction of the windings
for the right results. When the grid
coil and the regeneration coil are wound
in the same direction, the outside ends
go to grid and plate respectively The
inner ends then go to earth, the regener-
ation condenser being included in the
circuit in the plate or earth side with-
out affecting the results.

When we come to consider the long-
wave coil, we find that the principles dis-
cussed for the medium-wave circuit ap-
ply in detail.

A separate aerial coil can be used or
the grid coil can be tapped. A slotted
form is often used, and the aerial sec-
tion may have one-third or a half as
many turns as the grid coil. But now
a difficulty is nearly always met with.

If you tune over the lower end of the
long-wave circuit, say from the mini-
mum, which might be 900 meters, to
1,400 meters, the medium-wave local
station may be heard. The medium-
wave station is said to be “breaking
through.”

Sometimes the aerial circuit itself, con-
sisting of the aerial and the portion of

(Continued on page 295)
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The band-pass unit is small and incon-
spicuous and may readily be placed next
to the broadcast receiver.

® THERE must be many receivers in

general use today which, although
possessing adequate sensitivity for
long-range reception, have been re-
duced to the status of local station
sets solely because they lack the re-
quisite selectivity to cope with the con-
ditions obtaining today on the broad-
cast wavebands. This state of affairs
need not necessarily continue, for with
but little alteration to the receiver its
selectivity can be greatly enhanced,
writes H. B. Dent in Wircless World,
(London).

This can be achieved in one .of two
ways: either the R.F. resistance of the
tuned circuits can be reduced or they
can be increased in number. So far
as the first mentioned alteration is
concerned it is very doubtful if a very
marked improvement can be effected
in this direction just at present.

Little Alteration to the Set

Since it would seem that an increase
in the number of the tuned circuits is
the most satisfactory line of attack,
the next consideration is how best to
apply this without drastic alteration to
the receiver. A single tuned circuit
interposed between the aerial and the
set offers a ready solution, but as there
would then be three tuned circuits all
adjusted to resonate at the same fre-
quency—assuming one R.F. stage is
employed—it is highly probable that
the quality will show distinct signs of
deterioration due to the attenuation of
the side bands with three fairly sharp-
ly tuned circuits in cascade.

To preserve the quality it would then
be necessary to apply compensation to
the A.F. amplifier, but this entails con-
siderable alteration to the set and

' T0 GRID OF
RECEIVER

I I/ Lg% RF. TUBE
STATOR
NQ-2

TO GND.
CONNECT'N
OF RECEIVER

~

Simple schematic diagram of the band-
pass unit. Note that there is only one
common connection between the three
windings; however, they are coupled
magnetically.
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A BAN

D PASS

THAT YOU CAN ADD TO

Many receivers that are only two or three years
old suffer from inadequate selectivity. This simple
unit will help considerably.

would hardly seem justified in view of
the fact that the additional unit can be
designed to provide quite adequate
selectivity without impairing the qual-
ity of reproduction.

So far as this matter is concerned
the writer would venture the opinion
that the addition of the band-pass
filter to a set not so equipped will lead
to an improvement in the tonal quality
as well as affording a degree of selec-
tivity not possible of attainment wn@h
the simple aerial tuning systems in
vogue but a year or so ago.

The general arrangement of the ci}'—
cuit employed for the unit is shown in
the theoretical diagram.

The coils are wound on the same
form and form an R.F. transformer
with a semi-aperiodic aerial winding.
The secondary coil of this transformer
is tuned by one section of the conden-
ser, which is a two-gang assembly,
while its companion, is employed to
tune the second coil in the filter. Both
sections are fitted with small trimmers.

Construction and Wiring

The construction of this unit is sim-
plicity itself. If the parts used are as
specified the chassis can be obtained
drilled and folded ready for use. If
other parts are used the chassis can
be had cut to shape but drilled for the
sockets only. Of course, you may
follow your own ideas as far as me-
chanical construction is concerned.

Mount the tuning condenser with
small brackets, being sure to solder
two connections to the stator plate ter-
minals and passing these wires down
through holes in the chassis made for
this purpose. Mount the band pass coil
in the hole cut for it at the rear of
the chassis. Put the antenna-ground
unit on the rear wall of the chassis,
place the front panel into position
and fasten the dial into place. The
actual assembly will take a few min-

10 6R10 GROUND =
OF FIRST
TUBE IN
RADIO
SET

STATOR
Ne. 2

utes and the wiring can be done in
about five minutes more. The coil
should be wired in as shown in the
sketch indicating the connections on
the bottom of the coil. These connec-
tions are made looking at the solder-
ing terminals on the bottom of the
coil.

Operation

Disconnect the antenna from the
radio set and connect it to the antenna
terminal of the band pass unit. Con-
nect the ground to the ground post of
the band pass unit and run the flexi-
ble grounding wire from the unit to
the ground terminal of the receiver.
Connect the wire marked “to grid of
receiver 1st R.F. tube” as per direc-
tions. A screen grid cap is shown in
the illustration as the model was used
with receiver employing a screen grid
tube in the first R.F. stage. If a 26
or a 27 type tube is used in this stage
some other means will have to be used
to make the connection. The Alden
Mfg. Co. makes several adapters that
can be used for this purpose.

Tune in a signal on the receiver and
adjust the compensating condensers on
the band pass tuning unit for the best
results. In many cases the distance
getting ability of a set can be im-
proved by the addition of this tuning
unit, especially in cases where the first
tube of the radio receiver is of the un-
tuned type. Do not connect the output
of the band pass tuner to the antenna-
ground terminals of the set as this will
result in a loss of volume which will
nullify the benefits which can be ob-
tained from such a unit.

Not a Wave Trap

The band-pass filter described in this
article is not to be confused with an
,ordinary wave trap, whose function it
is to eliminate the interference from
a strong local station. The filter ac-
tually adds to the selectivity of the
receiver by virtue of its tuned and
loosely coupled circuits. While it adds
another control to the tuning opera-
tion, the results it produces are well

116 TURNS
N2 32 WIRE

L]
il5 TURNS
N 32 WIRE

300 TURNS
NQ.34 WIRE,
BANK WOUND OR
OIAMOND WEAVE

Bottom view of the band-pass coil, show-

ing the six commection lugs as they come

through the hole in the aluminum sub-
panel.

Details of the band-pass coil. The wind-

ino form may be a bakelite tube, or a

cardboard tube if its thoroughly treated
with paraffin to prevent shrinkage.
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FILTER
ANY RECEIVER

worth the slightly greater tuning ef-
fort that is involved.

If your receiver is troubled with ex-
cessive interference from only one
nearby station, and operates satisfac-
torily at all other dial positions, a
simple wave trap will do the trick.
This may consist merely of a 1 inch
cardboard tube, with a primary con-
sisting of 30 turns and a secondary,
1, inch away, of 115 turns, both of
No. 32 DCC wire. Connect the pri-
mary directly in series with the aerial
lead to the set, and shunt the second-
ary by a .00035 wf. variable con-
denser. Nothing else is connected to
the secondary. The receiver is turned
on and a station tuned in. Turn the
wave trap condenser slowly and you
will find a point at which the inter-
fering station disappears, without af-
fecting stations on other wavelengths.

The use of a wave trap of this. kind
has no effect on the selectivity, sensi-
tivity or tone quality of the receiver
to which it is connected. Its purpose
is merely to offer a high impedance
path to signals of the frequency to
which it is tuned, and low impedance
to all other frequencies. Of course,
if You want to hear the interfering
station, you will have to detune the
wave trap circuit slightly. Keep a
note of the previous dial setting for
reference purposes.

Parts List For Filter

One Blan Aluminum chassis and front
panel.

One Eby antenna ground terminal strip.
1,

One Genwin Band pass coil. (3)

One Premier Electric Co. two gang
.0035 mf. tuning unit. (4)

One National tuning dial type B mid-
get 0-100-0. (5)

r ANTENNA AND R
GROUND POSTS e\ygpﬁ?e
P ¥ }
@9 0|
i A ot

Bauo-.‘ / y } B

-

¥ r<—z——-

HOLE FOR
COIL CONNECTIONS

BEND

N
i-o—q"—J__ 4

Details of the simple aluminum sub-
panel.
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The complete unit with the shield cover removed to show the coil standing up-

right.

Note the flexible wires with the screen grid cap at the end of one of

them.

WHAT CAN THE SHIELDED
ANTENNA ACCOMPLISH?

® WHEN the period of crystal detec-

tors was over and the tube receiver
got more and more public acceptance,
every sort of antenna was used, and
one hardly worried about using the
most favorable type, says Das Funk-
magazin (Berlin). As long as house-
hold electrification was more or less in
an infantile stage and the receivers
and sound reproducers were not made
too sensitive, this might be all very
well. With the increase in sensitivity,
which went hand in hand with the in-
creasing use of inside and make-shift
antennas, matters changed, all the
more so since the electric industry in-
sisted on placing more and more elec-
trical appliances and medical apparatus
into the hands of the public.

Now comes the (German) Union of
Electrical Plants and declares that in-
stalling interference protective devices
is unnecessary, if one only uses the
proper antenna. By ‘‘proper antenna’’
is meant the shielded antenna, i.e., a
high antenna, in the case of which
simply the lead wire. from the part
of the antenna projecting out of the
“gtatic fog”, running to the receiver,
is shielded.

Accordingly, the lead wire running
from the high antenna to the receiver
must be shielded, to obtain a separa-
tion from the local field of high ten-
sion apparatus in the house. As we
well know, however, this local field
is conveyed not only by the electric
wires but generally also more or less
by all the pipe lines in the house.

For the shielding a metal pipe is
recommended. This is arranged at a
sufficient distance from the antenna
lead-in wire, which runs through its
axis. The metal pipe, which takes up
and conducts away the local field, is
grounded, as in the illustration. We
have at a the insulated high antenna;

www americanradiohistorv com

b is the lead-in wire to receiver e,
which is to be coupled as loosely as
possible at d; e is the shielding, which
in the case at hand can be grounded at

There is no doubt that this arrange-
ment, which looks very simple on
paper, works, since for example the
disturbing currents produced by a ra-
dio disturber g (motor commutator)
are induced in the shield wire b and
conducted away to the ground at f.

In practice such a shielding pipe can-
not be put conveniently on a large city
house. There is only the possibility
of using as shielded conductor a prop-
erly made lead-in cable. Such cables
are now on the market, and indeed in
very efficient design. For instance, the
lead-in conductor consists of stranded
copper wire, which, to give the great-
est possible space between wire and
outside covering, is surrounded with
paper, muslin, rubber, etc. Around
the thus formed cable core is pressed
a seamless tin-lead or braided wire
covering.

=

The source of the interfering moise is
represented here by “g”, the shielded
lead-in by “b-e”.
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THE SCREEN GRID TUBE

AS DETECTOR

/N 7
. . e . -~ S
A special article by an authority in the tube world that will /I
L3 L L4 . * -, - - o
be read with interest by all who like to do simple experi- * omb vours
FI1G.
mental work -3
® DURING the past few years we have more commonly employed, rectification B =
heard a very great deal about screen- is effected wholly in the grid circuit, the A )(’<—scn, EN VOLTS 80
grid tubes of all sorts, makes and char- de-modulated signal being applied to the b
acteristics, and it may be safely said plate circuit which, in effect, becomes an = /
that there can hardly-be a modern re- audio-frequency amplifier. g oa
ceiver employing radio-frequency ampli- It is not the purpose of this article to ! / \ 7cm::u VOLTS 60
fication which does not utilize the prop- discuss the relative merits of plate-bend © 9
erties of the screen-grid tube, says F. E. and leaky-grid rectification, but owing to 5 ’\/ ‘;()Y
Henderson in Wireless Magazine (Lon- the well-known disability of the plate- 3 B Va <!
don). bend detector to rectify highly-modulated ® / \ L
Amplifying Action carrier waves of radio frequency without Ll ol ' t
The way in which the screen-grid tube distortion, and the more universal use M [*—.03-mEOG.

works as an amplifier has been described
many times and most amateurs are now
familiar with the peculiar type of char-
acteristic shown by the screen-grid (or
tetrode) tube when compared with an
ordinary triode, but up to the present
this class of tube appears to have been
employed practically wholly as an am-
plifier of radio-frequency signals.

Now there appears a tendency to ex-
tend the use of this variety of tetrode
to include the detector position in a set,
and many receivers are now appearing
on the market which utilize a screen-grid
detector,

It will be of interest, therefore, to have
a look at this type of tube and its char-
acteristics for a few moments with par-
ticular reference to how it operates in
the detector socket.

It should first be realized that every
detector tube, apart from a simple diode
rectifier, is in effect both a rectifier and
amplifier in one bulb. Thus, in a plate-
bend rectifier use is made of the curva-
ture of the plate current characteristic
to rectify the radio-frequency signal, and
of the straight part of this characteristic
(if any) to deal with the de-modulated
signal voltage for passing on to the out-
put circuit. .

In the grid-leak detector, which is

o
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Set of plate current, plate voltage curves

for a typical triode working as a de-

tector. Above: typical conpections for
a grid leak detector circuit.
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of the leaky-grid rectifier in consequence,
we shall consider the screen-grid tube
as applied to the leaky-grid method of
detection.
Input Voltage

Perhaps it is not generally realized
that with any tube working as a detector
the load resistance and the input signal
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Set of plate current, plate voltage curves

for a screen grid tube working as a de-

tector. Above: typical detector comnec-
tions for this type tube.

voltage applied is as important, if not
more important, than with a loud-speaker
power tube if distortion is to be avoided;
also the effect of different degrees of
modulation on the carrier wave must be
considered.

Fig. 1 shows*a set of current plate
voltage curves for an ordinary triode
working as a detector, the curves being
drawn for different values of radio-fre-
quency signal voltage applied to the grid
circuit.

Unequal Spacing

It will be seen that the distances be-
tween the sets of curves are not evenly
spaced, the curves widening out when a
certain signal voltage is applied and
crowding together again as the signal
voltage is increased.

Now let us consider the effect of in-
troducing some form of loading into the
plate circuit, which may take the form
either of a pure resistance or of a trans-
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Fig. &: how low screen voltage limits the

grid signal input. Fig. 4: how high

screen voltage limits plate load resistance
and output voltage.

former or choke. As with a power tube,
the introduction of a resistance into the
plate circuit causes a certain voltage
drop across the resistance when current
flows through it, and the amount of the
voltage drop will vary according to the
plate current.

This can be shown diagramatically by
drawing what is known as the “load line”
across our set of characteristic curves.
Suppose the plate resistance is 20,000
ohms and the plate supply voltage 200
volts. By Ohm’s Law.the current flow-
ing through a resistance of 20,000 ohms
with a voltage drop of 200 equals 10
milliamperes (C—E/R), and thence by
drawing a straight line connecting 200
volts and 10 milliamperes on the curve
the slope of the load line can be obtained.

This cuts the tube curves, and where
it cuts them indicates the change in plate
current for any given signal voltage ap-
plied to the grid circuit. It will also
give the actual applied plate voltage at
any moment.

For this particular load line and tube
it will be apparent that the least distor-
tion will be obtained for a drop in mean
plate current from A to C milliamperes
as shown.

Suppose that the value of plate resist-
ance were decreased by half, giving the
straight line cutting the curves D and E,
it will be seen that the plate current can
now be allowed to fall from D to F for
the same percentage absence of distor-
tion, but it could be shown also that,
with a lower value of plate load resist-
ance the output available from the tube
is reduced.

There is a best value of load resistance
which, for a given drop in plate current,
on tuning-in the desired signal with the
least distortion will at the same time
give the best output from the tube. If
care is taken to avoid overload by some
form of pre-detector volume control, very
high values of load resistance may be
employed without danger of distortion,
in spite of the fact that such resistance
might exceed the optimum value for best

(Continued on page 296)
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The tobacco can crystal receiver in operation.
The man is shown adjusting the knob of the
tuning condenser

® WITH 50-kilowatt broadcasting stations springing up all

over the United States, a complicated multi-tube receiver
is not necessary for the person who is satisfied to listen to
one or two programs. Not only are tube receivers getting
smaller and smaller, but even the good old fashioned crystal
outfit is returning to popular favor. The fact that a crystal
detector requires no batteries or other sources of local cur-
rent is a big feature in its favor as far as a lot of people are
concerned.

Work Done In Short Time

A simple, effective crystal receiver can be built into al-
most any small container, such as a tobacco can, candy box,
ete. Clifford E. Denton, following a suggestion published in
the Danish radio magazine Popular Radtio, rescued one of his
Edgeworth tobacco tins from the waste backet and in a couple
of hours converted it into a neat little set that produced credit-
able signals from a dozen stations in and around metropolitan
New York. Of course, a good outside aerial and a sensitive
pair of earphones help matters considerably.

The tobacco can contains a fixed tuning coil, a small com-
pression type variable condenser, a crystal detector of a new
type, and an earphone bypass condenser. These are built up
in L-shaped form, so that the whole assembly can be slipped
into the can after all the wiring has been completed. Flexible
wires about two feet long are used for the aerial and ground
congections, while two tip jacks are provided for the phone
cord.

The circuit, as shown on this page, is the simplest imagin-
able direct coupled affair. The tuning condenser is connected
across the coil, with the crystal detector and earphones in
series and across the tuning combination. The tuning is
rather broad, but interference between stations is not as bad
as you might expect with a single tuning circuit.

Compression Type Condenser Is Used
The tuning condenser is one of the old X-L “Varioden-

7 AERIAL puous‘sj o
Y RED - 4 p
| X

& - ,Ji
d -
CRYSTAL
BLACK\. DETECTOR

= w GROUND

ished unit
from the can.
crystal detector,
tunnig coil,
“Variodenser”
ing condenser,

Schematic diagram of the tobacco can
crystal receiver. L, tuning inductance,
C, tuning condenser, C1, .001 mf. bypass

[ mf through the
condenser, P,P, phone tip jacks.

end of the case.
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Close up of the fin-
removed
Jl
phone tip jacks, D,

L,
tun-
Cz,
.001 mf. phone by-
pass condenser. The
detector is adjusted
by means of the lit-
tle knob protruding
right

A COMPLETE

CRYSTAL RECEIVER

IN A
TOBACCO CAN

Here is a clever but simple little novelty that you can
make in an evening. No tubes or batteries

are required

sers”, which were very popular several years ago for neutral-
izing, trimming and balancing purposes. The model G-5,
which has a capacity range of 100 to 500 mmf., is just right
for the purpose. For those readers who are not familiar
with this type of condenser, we might state that the capacity
is varied merely by the movement of a springy metal plate
against a flat fixed one, the position of the flexible plate being
controlled by a screw pressing against it. Of course, the plates
are prevented from shorting by a suitable insulating dielec-
tric. As the screw must be turned through several complete
revolutions to adjust the condenser from minimum to max-
imum capacity, the instrument cannot be used with a dial or
other indicating device; this shortcoming is of no consequence
with a simple crystal receiver because the setting is not
critical anyway.
Covered Crystal Detector Has Long Life

The crystal detector used by Mr. Denton bears the de-
scriptive name “Piggly Wiggly.” It is much better than the
old-fashioned open detector, the crystal itself and the cat-
whisker being enclosed in a neat molded bakelite case only
1% inches long, % inch wide and % inch high. The cat-
whisker is adjusted from the outside by means of a little red
button. With this type of construction the crystal is pro-

tected against natural oil from the fingers and retains its
sensitivity almost indefinitely.

The tuning coil is a special Find-All lateral wound unit,
consisting of 130 turns of 10-41 Litz wire on a wooden spool
1 inch in diameter. The completed coil is % inch in diameter
and about % inch thick. Of course, you can make your own

(Continued on page 301)
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THE “VOLUME"
SPEAKER

A clever novelty that can be made by
any experimenter.

® ALTHOUGH this loudspeaker is primarily designed for use with the
“Volume” Three set, it will work equally well with any other set.
For those of you unfamiliar with the “Volume” Three series I should
explain that it commenced with a “three tuber” built into a hook, or to
be more precise, a wooden case camouflaged to resemble a book, says [
S. Gassman in Popular Wireless, (London.)

Surprising Punch |

It had two A.F. transformer-coupled stages and these, in conjunc_tion
with the special aerial coil, gave surprising punch for so small a receiver.

There followed the battery case, which consisted of two volumes ﬁxefi’
side by side with the inside open to accomimodate the “A” and “C

batteries and storage battery or power equipment.

Mystifying Your Friends

The loudspeaker described in this ar-
ticle is the third and last of the series
and forms the fourth ‘‘edition.”

Besides entertaining you through the
ordinary channels, this series may pro-
vide you with amusement at the cost of
your family or friends who, not knowing
of the contents of the volumes and hear-
ing but not seeing the set, would be high-
ly mystitied.

You will see from the photographs
that the loudspeaker is a cone type, with
a reed-movement unit. This is mounted
to one of the sides which is hinged to
the main framework so that the loud-
speaker can be swung in almost any di
rection.

But before proceeding with the con-
struction it is advisable to check up two
points. First, that the speaker will not
he too large for your bookshelf; and
secondly, that the side that holds the
speaker is on the side best suited for
your requirements.

——— o -
MATERIAL . — PAPER

Right abovc: the book speaker swung

open. Above: Cone dimensions. Below:

the cover is covered with cloth to con-
eeal the speaker.

The two sides, top and bot-
tom are of wood. The curved
back is made of copper sheet
which you will find easily
workable.

You will also observe two
small panel brackets screwed
inside the framework for ex-
tra strength and rigidity.

The sizes of wood that will
be required are as follows.
One side, 11 in. x 8 in.; the
other, 11 in. x 7% in. The
top and bottom ends are both
9 in. x 3 in.,, while there are
two more odd pieces, one 11
in. x %2 in., and the other 10
in. x 2 in. All the wood is
14 in. in thickness.

Cut With a Pair of Scissors

The curved back, which is
made of thin copper sheet, is
of gauge No. 22, and meas-
ures 11 in. x 4% in. The
metal can be cut with a large
pair of scissors, but your
dealer will most probably cut
it to size for you if you ask
him to.

The side that measures 11
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in, x 7% in. has a hole in it

6% in. in diameter. The centre of the
hole should be 4 in. from one of the
long edges (which subsequently becomes
one of the front edges of the case), and
5% in. from an adjacent edge.

If you use the loudspeaker unit shown
here, then the strip on which it is
mounted should have a hole % in. dia-
meter in it in its exact centre. Two
smaller holes should be drilled below
this, both % in. diameter and of dis-
tances 1'% in. and 2% in. respectively
from the % -in. hole.

All Ready to Start

The larger hole is for the loudspeaker
adjusting screw, while the smaller holes
carry the loudspeaker flex in such a way
as to prevent it touching the cone.

With the exception of the top and bot-
tom ends, the various pieces of wood
are now ready for assembling, but a lit-
tle care is required in getting the shape
correct on the top and bottom ends. 1%
in. from one end draw a line parallel
with it and mark off its centre. Then,
with a radius of 15 in., draw an arec.
This will give the shape of the end. Be-
hind the line drawn, that is to say, on
the side nearest the curved end, another
line should be drawn parallel to it % in.
away. This line indicates the position
of the back edges of the two sides that
are eventually to be fixed to it

Repeat these operations on the piece
of wood that is to become the other end,
and having finished this the various sides
and ends are ready for assembling.

Lay the bottom end of the case-to-be
on the bench with the curved end furth.
est away. The 8-in. wide side should be
fixed to it with its bottom edge also on
the bench and with its back edge in the
position you have marked on the curved
end, you will remember this was the line
nearest the curve.

The top end is then fixed % in. down
from the top of the side and the metal
brackets as shown in the photographs.

Next to be fitted is the %-in. wide
strips to which the baffle is to be hinged.
Secure it in a similar manner to the op-
posite side, i.e. with its back edge on the
indicating line and its bottom edge rest-
ing on the bench.

(Continued on page 298)
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MODIFYING LOUD SPEAKER
“"ToONE COLOR"

® SOME years ago, I remember,

there was a good deal of talk
about devices for controlling
the tone of a phonograph, I mean
an ordinary acoustic phonograph
—this was before the days of elec-
trical reproduction. One or two
devices which were brought out at
the time seemed to me quite ef-
fective. I thought there was a
decided improvement obtained by
their use, says Dr. J. H. T. Rob-
erts in Popular Wireless (London).

Of course, it depended on the
skill of the operator, as the con-
trol could be varied from one mo-
ment to another during the actual
playing of the record. It was not
unlike the method of control of an
automatic piano.

Opinions differ a good deal about
this question of tone control, par-
ticularly as applied to the ordinary
phonograph. Some people say that
you cannot “improve on nature,”
so to speak, and that when the
record is turned out by the manu-
facturers it is as nearly perfect
as possible, so that any modifica-
tion's introduced by the user can
only have the effect of making it
less faithful to the original.

Back to Normal

In these days, however, when we are
so largely concerned with radio appar-
atus and electrical reproduction of rec-
ords, we use various appliances and com-
ponents which were not considered at
the time of which I am speaking, which
was a few years back.

Tone control has, therefore, taken on
a new meaning, and interpreted in its
best sense it means to bring the repro-
duction back to normal after it has
been accidentally been modified by the
characteristics of the various compon-
ents which have been used. The loud-
speaker, for example, must impress its
own particular characteristics upon the
reproduction, and what with tubes,
transformers and other components, the
reproduction often departs very sadly
from the original by the time it reaches
the listener.

The purpose of tone control, as we
understand it to-day, is to neutralize
these effects, so far as may be possible,
and to put back into the music or speech
what has been taken from it, or to take
away what has been

/o
h |
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esquely called, is, in fact, quite the rage
in the United States, and many manu-
facturers of radio sets have had great
success with sets of which “tone color”
is the outstanding feature.

Selective Modification

It is important to distinguish between
tone control and volume control. Prob-
ably the simplest way to appreciate this
distinction is to bear in mind that true
volume control simply means a raising
or lowering of the volume as a whole
without differentiating between high or
low notes, while tone control means a
selective modifying of the higher or
lower parts of the register, so that the
balance is definitely altered.

When the volume control is used it
simply means that the loudness of the
reproduction is increased or decreased,
but there is no effect upon the general
character of the sound. When the tone
control is operated, however, the charac-
ter of the sound is definitely modified.

On the one hand it may be raised in
general pitch, becoming clearer, even
possibly shrill, while on the other hand
it may be lowered in pitch, made rounder

and fuller, even to the extent of
be¢oming “woolly” or “boomy.”

I should perhaps mention that
practically all devices for tone con-
trol act by cutting down some part
of the register. For instance, if
the overall tone is too high pitched,
then a high-note “suppressor” may
be used, which simply has the ef-
fect of cutting down the higher-
pitched tones and so rendering the
lower register relatively (but not
actually) louder. In the same way,
if the overall tone is low and
boomy, it can be raised and clari-
fied by the use of a low-note sup-
pressor, which cuts down the lower
frequencies and thereby brings the
higher frequencies into greater
prominence.

There are various types of tone
control, but the simplest arrange-
ment is one which is adapted to be
connected across the output of the
set or across the terminals of the
loudspeaker. If this arrangement
is intended to suppress or bypass
the higher frequencies it makes
use of a condenser, while if it is
intended for the lower frequencies
it makes use of a choke.

You know that the higher the fre-
quency of alternating or intermittent
current the more easily it is able to pass
through a condenser. The condenser,
therefore, is a much easier path for the
higher acoustic frequencies than it is
for the lower frequencies.

If we take a condenser of sufficient
capacity and shunt it across the loud-
speaker terminals, clearly it will by-
pass the higher frequencies, and the ex-
tent to which it bypasses the frequencies
will become less and less as the fre-
quencies become lower and lower. This,
then, is the basic principle of the high-
note suppressor.

For general purposes a fixed condenser
of about % mfd. will be suitable, and
it only remains to introduce some method
of regulating the amount of the effect
produced by this condenser.

The regulation is easily introduced by
connecting a variable resistance in ser-
jes with the condenser (the pair in
series being then connected across the
loudspeaker terminals or output of the
set.) A variable resistance of 50,000
ohms is often used, although actually
somewhat lower values of resistance will
frequently be found

accidentally added
to it.

To-day tone con-
trol as applied to a
radio receiver has
become extremely
popular., and even
those who urged ob-
jections against

@ SET OUTPUT g

[

© SET QUTPUT ¢

what they regarded
as unjustifiable in-
terference are rap-

!
50,000
OHMS

] J
30,000 { HENRY
CHOKE

OHMS

suitable.
8+ You will see that
this resistance in

series with the con-
denser acts as an
LS|l obstruction to the
bypassing of the
loudspeaker current.
Let us imagine for
the moment that the
resistance is enorm-
ously high, then

idly being converted.
Tone control, or tone
“coloring,” as it is
sometimes pictur-

JANUARY-FEBRUARY, 1933

The first two diagrams are self-explanatory, in the first case a condenser being
employed instead of a choke ag in the sccond instance.
latter method is shown by the third diagrem.
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The principle of the

clearly no matter

how large the capac-

ity of the condenser
(Cont. on p. 297)
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SOUND FROM DRAWINGS!

A new scheme for producing harmonies from geometrical patterns
through the medium of photo-cell apparatus.

@ BRITISH talking picture engineers

have already “manufactured” a human
voice by drawing with India ink the
sound track of a talkie film.

Now German scientists are experi-
menting with the production of harmon-
ies from geometric patterns and a well-
known Berlin film song writer has suc-
ceeded in turning regular geometrical
patterns into musical harmonies. This
composer, Oscar Fischinger, finds that
after sitting down at the drawing table
and patterning simple geometrical out-
lines, angles and curves, he can by
photo-cell apparatus translate these into
sound, says Amateur Wireless (London).

Definite Relationship

There are, indeed, as ascertained by
Fischinger, strange correlations between
geometric figures—strict mathematical
forms and patterns—on the one hand,
and musical works on the other. Sounds
are patterns and patterns can be made
to sound by talkie projectors. In fact,
when transferred to a talkie film, pat-
terns will assert their inherent tonal
qualities, as sounds and tunes. The im-
mediate acoustic relations between any
given geometric systems, their instru-
mental timbre, can be ascertained ex-
perimentally.

Some examples will give an idea of
the effects of various wavelengths:—

Fig. 1 is a wave picture of the note C
in three different octaves. Fig. 2 shows
three different notes from three octaves,
Fig. 3 the three notes F Sharp, C Sharp,
D Sharp, and Fig. 4 illustrates five dif-
ferent C’s, inserted into one another.

¢ 2 & 0 & & 4 @

Baud A AR EA R B AR R

Fig. 1 (top).—Three C’'s of different
octaves. Fig. 2 (centre). Three differ-
ent notes of three octaves. Fig. 8 (bot-
tom)—Three notes, F sharp, C sharp
and A sharp, sounding simultaneously.
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In order downwards: Fig. 4. Three C's

n a tone pattern. Fig. 5. One note play-

ed at various intensities. A sound pat-

tern showing variation of timbre. Fig.

8. The sound pattern of the voice of a
German sginger.

. Flat waves will give soft notes, sound-
ing as though from a distance, whereas
those drawn at right angles correspond
to sounds of normal strength and steep
waves to sounds of excessive intensity.
Fig. 5 strikingly illustrates these differ-
ences in behavior. Fig. 6 next shows
how the quality of sounds can be further
changed by varying the wave form as
desired, how soft and floating as well
as heavy and massive sounds, how loud
and abrupt sounds, on the one hand,
and soft evanescent sounds, on the other,
can be produced.

Rings Sound Like Bells

The characteristic timbre of given in-
struments is rendered with surprising
faithfulness by given geometric figures.
Some_ concentric rings, e.g., as in Fig.
7, will result in the sounds of an elec-
tric bell, of which their very ornamental
arrangement is reminding.

Another geometric figure, which in the
talkie projector corresponds to the sounds
of a flute, bears a striking resemblance
to the conventional picture of a serpent,
and a third ornament, characterized by
bassoon-like sounds, even in its shape
shows a certain connection with that in-
strument.

The various grey shadings of (drawn)
musical ornaments are of considerable
importance. The contrasts of a wave
characteristic of prevalent effects, cer-
tain waves, i.e., certain sounds, can be
made to predominate, while other waves,
in various grey shading, are superposed
upon them. This is how very compli-
cated tonal systems are obtained, which
even as ornaments are productive of
very attractive effects.

International Aspects!

Any tonal systems desired can be com-
bined: Possibilities in this respect are
quite unlimited, even personal or nation-
al characteristics being represented by
ornaments. German singers, for in-
stance, have a preference for an abrupt,
rather violent formation of voice, in ac-
cordance with the curve shown in Fig.

8, whereas Frenchmen and Italians pre-
fer a soft, melodious formation, as cor-
responding to their nature and as ex-
pressed outwardly in the characteristic
patterns!

Movie Film Used

All these pictures are enlargements
of talkie film bands of standard width
(3 millimeters). While several orna-
ments can be traced beside one another
parably greater possibilities will result
from a utilization of the full width of
the film, and musical composers are like-
ly to avail themselves of these possibil-
ities. In fact, they will be able on
such films not only to hit any pitch with
the utmost accuracy but to represent,
beside one another, the characteristic
timbres of all the instruments of which
an orchestra is made up. The compos-
er’s work is by this new draughtsman-
ship, recorded in far greater detail than
by the usual system of note writing—
all personal, individual charac.tenstlcs.
usually left to the conductor’s interpre-
tation, thus being faithfully registered.

Type Patterns

Experimenters who have photo-cell
apparatus available can readily try
some of these experiments without go-
ing through the trouble of laboriously
drawing the patterns by hand. Many
fancy patterns can be obtained from
printers or typesetters in the form of
clean proofs of borders or other or-
naments. Hundreds of different pat-
terns of interesting shape and variety
are available.

NI
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Fig. 7 (in order downwards). Showing

the timbre of different sounds: zylo-

phone, electric bell, two-note bell, bas-

soon, flute, an instrument rich in upper

harmonics, bassoon and various high
pitched sounds.
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Fixing Jack Springs

BENOING
A SPRING

i
PUSH UP HERE

3t 18 curious that 90% of the people
who try to bring switch and Jack eprings
closer together go quite the wrong way
about it. After fussing around with a
pafr of pllers for half an hour the
springs are usually in no better condition
than before. They make their worse mis-
take in pushing the springs together.

DONT PRESS
HERE

e
4

= -1
iR 7 USE SMALL
L= FLAT=NOSED
L= PLIERES

There are two ways to do the job
properly. One s to push a screwdriver
handle between the blades near the place
where they are fastened, and to press down
on the end. Where closer adjustment is
required, use a palr of small flat pose
pliers, take a good grip on the spring as
shown above, and slowly force the spring
into the desired shape. As a last re-
sort take the switch or jack apart and
do the bending in a vise. Modern Wire-
less (London). . .

Cementing Loose Bulbs

L.

Don’t throw a tube away merely be-
cause the s envelope wobbles a little
in the ba Secure a ten-cent tube
of strong 38 cement and smear it into
the cracks. Let the cement dry thorough-
Iy before using the tube sgain. Modern
Wireless (Londdnl. .

Adjusting Speaker Unit

SPEAKER
UNIT

A Jot of rattling noise and poor re-
pridueiion at high volume levels is some-
times due to loose screws In the speaker
driving motor or the baffle mounting,
In some speakers the vibratlon s 30
atrong thst the screws should be tight-
esed periodically to prevent trouble.
Medarn  Wireless: (London).

JANMUARY-FEBRUARY, 1933

A KIS

<£8

Among these little kinks, gathered from numerous

foreign radio magazines, you may find a time or

money saving suggestion that will pay your cost of

this issue several times over.

Read them and save

them! They may be very useful in the future,

Phonograph Kinks

KEEP PICK-UP PROPERLY
TRACKED,

With the new electrically cut records
and improved phonograph pickups of low
price, phonograph music is enjoying a
well deserved come-back. Even the golden
voice of the immortal Caruso has been
re-recorded electrically, with the musie
of a modern orchestra ‘’dul "* in; the
result is a record that 1s truly thrilling.

OBTAIN CORRECY NEEOLE
ANGLE (ABOVT 60°)

A number of precautions should be ob-
served In the use and handling of tho
records themselves and their accessories.
First, 1t 1s important to have the pickup
arm properly located, so that the needle
works In to the exact center of the re-
cord. The right and wrong positions are
shown sbove. Second, the needls must
not dig into the record, but must ‘‘wipe™
around it, forming an angle of about 60
degrees to the surface. Third, keep the
records clean and free of scratches. Re-

that the of the re-
corded voice and music are represented
by mi fcally smsll ind I in
— '

LIGHTLY
WIPE RECORDS WITH
SOFT DUSTER EVERY TIME

the composition surface. If the shape
of these Indentations is destroyed or de-
formed, nuturally the music will sound
distorte:). \Vipe a record lightly with a
soft duster before and after using It,
and Kkeep it In an Individua] envelope so
that it Is protected from other records.

A final note: don’t try to use a needls
Needles are very cheap: be
generous with them. Blunt needles are
likely to damage the many lines In the
record, and are therefore poor economy.
Modern Wireless (London).

Use Matching Transformer

SET LOUD SPEAKER

MAWN!NS’ -
TRANSFORMER

The quality of any radlo recelver can
be no better than that of its loud speak-
er. There are many good tuner-amplifiers
and many good loud speakers, but in many
csses  a combjnation doesn’t sound so
“hot’’. Why? Mostly  because the
speaker {s not properly matched to the
output tube. Find out the impedance of
your speaker, look up the plate imped-
ance of the output tube in any tube
chart, and get a matching transformer
to suit. Alnnur' W.In.lou (London).

Quick Connector
' |

" TELEPHONE®
TYPE

TERMINAL

Sometimes You may wish to connect a
wire to your aerial lesd-in or ground, or

some othe: re.

sultable clip on hand for the purpose.
Fish out a large size metal binding
post from your junk box, plare it in a
vise, and cut a V shsped notch in the
side. as shown, the notch to penetrste
gbout two-thirds of the way through.
When the fastening screw i« turned im,
it cleans the wire at the same time that
it grips it. Mod.ofn.w'lnleu {London).

Connecting a By-Pass

|

There are two ways of connecting a
by-pass conderser in the Dlate elrcult
of a tube, from the plate back to B
minu: and from the plate to the B plus
terminal on the audio transformer. The
by-psssing effect is perhsps stightly bet-
ter with the first, but with the second
the condenser {s subjected only to the
voltage drop across the primary, and not
to the full plate voltage, as in the second
case. Amateur Wireless (London).
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Locating Noise

DISCONNECT
AERIAL

CRACKLING CEASES IF Sav 19
IN ORDER . CONTINUES IF SET IS
FAULTY.

B

In shooting nolse trouble. many service
men neglect to disconnect the aerial and
ground. and blame the set for noise: that
may not be its fault st all. Unhook the
aerial and ground wires; it the nolses stop
you know the set is not at fault. Ama.
teur Wireless (L«:mlgn)..

r'

AdJjustable Condenser

PRE - SET T
CONDENSER ",

In adjusting adjustsble condensers of
the folding plate type, don’t turn the
screw in too tightly, otherwise the case
will split or the folding plate will be
punctured. Moda.rn.w.lnlnu (London}.

Mounting Colls

METAL BASEBOARD

In mounting coils on wood baseboards.
simple L-shaped brackets may be used.
However, with metal chassis, it is a good
dea to elevate the colls somewhat by

means of uprights. Modern  Wireless
(London),
« s s
Cleaning Wire
ATTACH
SAND PAPER
WITH THUMB

TACKS.
#

ftemovl..g the Insulation from ensmeled
wire 1s s nuisance unier ordinary cir-
cumstances. The Job can be made a
m;oller :o:.’ n;ler ud-. cl'e‘n:’ln; block, as
ustented, s use
Lonimed Modern  Wireless
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WoRrRLD WIDE Hook Ups

FIVE-TUBE A.

C. SHORT-WAVE RECEIVER

® THE circuit shown at the right, taken

from Radio Popular (Buenos Aires),
is a good one for the short-wave fan. It
uses five tubes and comprises a stage of
tuned R.F. amplification, regenerative de-
tector, and two audio stages. The set
is entirely A.C. operated. No dimensions
are given for the tuning coils and con-
densers, as standard plug-in coils, with
the condensers recommended for them,
may be employed.

The first three tubes may be type 35
screen grids, or the new 58 pentodes if

Y

the extra grid is tied back to the cathode.
The output tube may be a type 45. The
power pack is of straightforward con-
struction. There is a slight mistake in

A E—
2500 1.800

the diagram as shown; there should be
a connection from the center tap of the
rectifier filament winding to the top of
the first 4. mf, filter condenser.

OHMS  CHMS

Notice that the first audio tube is a
screen grid amplifier. This will give ex-
ceptionally high gain and is well worth
trying in other circuits also. Regenera-
tion in the detector is controlled by a
screen potentiometer, a method recom-

6

SPEAKER
PLUG

T~ sm

8MF
Ve

mended for its smoothness.

SEVEN-TUBE “SUPER“ HAS HIGH GAIN

T —amske) (175 K.C)
LF GREEN 5 1R
5 - 5 ot S - 7
48 ) RN v [T 1 5»)
; TLET
<x | |
S I
S ! T
I
(N A 1 "

WHITE, j
GREEN TR

s

%

e 34
- b4 [

80

C.Co =.006-MF C [ . I | -
Cl  =01-MF P % 10900 OMMS (TAPER) ‘825 »Cl
€2  =.002-MF RL = 300 OHM OHMS | OHMs ™
€3 <o1-MR R5 . 1305 otms & ¢ |insulareo
& 02sue Se Lo o 2 ?
C6  =.0005-MF RS = 30,000 OHMS (1 WATT) Y% [ sy 8OTTOM VIEW
Cc7 .05-MF. RG * 15 000 OHMS (2 WATTS) OF 59
€A« 0.1-MF R7 = 0.25-MEG, B SOCKET
€8 T 8MF) ElectRoLyTic R8 : 0.25-MEG. P
Ci0 = 8 MF. R = 1.0-MEG ®
cil = 0.1-MF :gﬂ.( "WUO']———-]HI-'
G+ 3 GANG .000365-MF. 1OV, A.C —»
CP > 700 TO 1,000 MMF C“

® THOSE who have a strong hankering for DX will find this
seven-tube superheterodyne a very satlsfactoxy outfit, ac-
cording to Radio World (New York). It is an up-to-the-min-
ute receiver, using the new type 57, 68 and 59 (seven prong)
tubes. An easy night-time range of 3000 miles is claimed
for it. This means reception of both coasts from practically
any point in the United States. The sensitivity averages about
2 microvolts per meter.
All told there are seven tuned circuits, three of them
represented by the three gang condenser and being variable,
four of them represented by primaries and secondaries of
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the intermediate coils and being fixed. Seven tuned circuits
give all the selectivity that is desirable, and care has been
exercised not to cut side bands and thus reduce the high audio
frequency response.

The new output tube, the 59, which is of the heater type,
is somewhat along the same lines as the 47, but has much
less hum because of the separation of heater and cathode. Two
59’s are used in parallel in this receiver, with a suitable coup-
ling transformer to protect the loud speaker.

The values of the various parts are given in the diagram.
The parts used are all of American manufacture.

RADIO REVIEW & TELEVISION NEWS
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”CHAMPION 3“IS FAVORITE FRENCH CIRCUIT

c5 R.F.C
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® THE “‘Champion III” is highly regarded by French radio constructors as a
simple, efficient broadcast receiver. The circuit above, as copied from a
booklet published by E. Chiron (Paris), reveals itself as a straightforward
one-stage R.F., regeneratlve detector, one stage A.F. arrangement, battery
operated. (Europe is far less ‘“electrified” than the United States, and
batteries are used for power supply for most small sets.) Notice the un-
usual method of regeneration control: a differential condenser connected di-
rectly between the plate and the filament return circuit of the detector tube.
This receiver operates a loud speaker quite satisfactorily in France.
Parts values are as follows: C1, .00025 mf.; C2, C3, .0005 mf. tuning
condensers; C4, C6, % mf.; C5, .001 mf.; C7, 1 mf.; CS Cc9, C10, .001 or
.002 mf., dependmg on the loud speaker and the audno transformer L1, L2,

Protecting Loud Speakers

® LOUD speakers, particularly those of

the magnetic type, are very delicate
instruments, and must be protected
from the heavy plate current of the
last audio amplitfier tube, in whose
plate ecircuit it is wusually connected.
This advice, given in “Tous Les Mont-
ages de T.S.F.” (E. Chiron, Paris),
should be observed carefully by all

radio experimenters.
tuning coxls, K, differential condenser—one rotor, two strators; Rl 50 000 P

ohm potentlometer R2, R5, 10,000 ohms; R3, 5 megohms; R4, 20, 000 ohms,
Rh. 20 ohms; TR, audio transformer. é:gloe 0001000 3 10005 -001

o b NEREE f =5
HOW TO BEND WIRE TERMINALS 3.0 Jtz%%’-l i

SET T

If the set is not equipped with an
output transformer, suitable protection
can be had in the form of an output
choke of about 30 henries and a mf.
fixed condenser, connected simply as
shown in the diagram. The four addi-
tional fixed condensers, thrown in and
out of the switch, are for the purpose
of “tone control.” They give artificial
emphasis to the low notes by cutting
off some of the highs. Different values
of capacity at this point will give
markedly different results.

Also try different values of audio
chokes, as some may work better than

® A simple tip, but one which makes
a great difference to the neatness
and trouble-free nature of the w1rmg
in a set; when baring flexible wire or
battery connectlons, take care that
only the rubber is cut and that the
wire is not nicked; also when the wire
ends have been bared twist the strands
tightly together and make a loop in a
clockwise direction. If the loop is
made in the other direction the strands
will tend to unravel as the terminal
head is tightened. If the binding post
top is removable, it is sometimes advis-
able to form a closed ring of wire. Sol-
dering the ring will stiffen it and make
it stronger. This will not slip off easily.
—Amateur Wireless (London).

Loud Speaker Figures others.

Many interesting effects
may be observed if the dia- ) ~ =~ ADJUSTING
phragm of a loud speaker FOLOING SCREW

or pair of earphones is
sprinkled with ordinary
salt. The illustrations at
the left (E. Chiron,
Paris), show some of the
patterns obtained.

Midget Condenser

The sketches at the right
show two simple but relia-
ble adjustable condensers
for antenna coupling,
trimming, neutralizing and
other purposes.
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THE “SUPER DX"- A GERMAN. SET

® THE “Super-DX"”

inductor acts as a

. receiver described ¥
in Das Funkmagazin

(Berlin) is a real
all-wave receiver, as

it tunes from 15 to
2000 meters, and
therefore takes in
all the short-wave,
medium-wave and
long-wave s‘ations.
The original receiver
uses a bank of fixed
coils, thrown in and
out of the circuit by

means of a rotary
switch, but regular

plug in coils may be
employed just as

easily.

Six tubes are used.
The first (V1) is a
screen grid T.R.F.
amplifier, feeding in-
to a regenerative de-
tector (V2). This is
followed by a resist-
ance coupled stage

tickler. This means
that the detector
plate choke RFC3
must be a pretty
good one if smooth
regeneration is ex-
pected. It might be
a good idea to con-
nect one very small
choke in series with
a larger one, to give
a uniform choking
effect on both short
and long waves.
Notice that phones
may be connected
across the butside
terminals of the out-
put transformer pri-

c20

J
s

cu

Toie Tes Tae

mary. Condensers
C20 and C21 are pro-
vided to protect the
operator against
shocks.

The values of the
various fixed con-

VOICE
coiL

densers and resistors

(V3) and a final
push-pull stage using pentodes (V4, V5).
A full wave rectifier (V6) is found in
the power pack. The taps on the primary
of the power transformer are provided
simply for various line voltages. The
heavy line running through the center
of the diagram represents the metal
chassis and “ground".

The condensers in the tuning circuit
shown in dotted lines are loading con-
densers for the long-wave range. For
the American broadcast band they are
unnecessary. Condenser C2 and C3 are
the main tuning controls, while C5 is
the regeneration throttle. Notice that
the lower section of the detector grid

will depend on the
tubes selected.

While not many American exXxperi-
menters will care to duplicate this cir-
cuit exactly, at least they will obtain
some ideas from it. Note for instance
that the bottom section of the de-
tector grid coil is tapped to make it
act as tickler.

SIMPLE 2-TUBE CIRCUIT FOR S. W.'s

@ “IT'S as easy as ABC,” says Wireless
Weekly (Sydney) about the two tube
short wave circuit shown at the right.
It should be, for it is almost a dead
copy of the original Reinartz circuit as
it appeared in QST about a dozen years
ago. It may be operated very conven-
iently on dry cells with type 30 tubes in
both the detector and audio sockets.
Variable antenna coupling is furnished
by several taps’at the bottom end of the
grid coil. These may be dispensed with
in favor of a midget variable condenser.
The tickler and its control condenser are
shunted across the detector plate, with-

.00026- MF

. - » N - ] . Y -"
A- A4” "BHEIEV. "B "BEIOV.

out an R.F. choke. This system may be
all right with some small audio trans-
formers whose primaries have a re-
spectably high impedance to the signal
frequencies, but it undoubtedly would
help matters considerably to place a
choke between the plate and the P post
of the transformer.

Bias for the audio tube is provided by
the plate current drop through the 450
ohm resistor connected in the filament
return lead. This eliminates the “C”
battery. A 1 mf. by-pass condenser
across this resistor may be useful. The
transformer ratio may be as high as 6:1.

REGENERATIVE R. F. AMPLIFIER
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From Le Haut Parleur (Paris) comes
the circuit published on the left. The ar-
rangement looks rather tricky because
the French have a habit of bringin- the
filament wires up to the top of the dia-
gram (not a bad idea at that). Study
reveals that the first R.F. amplifier is
regenerative, and is followed by two more
R.F. stages working into a grid-leak-
and condenser detector. The audio
stage uses an output tetrode, although
a pentode will probably be better.

The particular feature worth trying
is the regeneration in the R.F. stage.
Properly controlled, this is likely to give
enormous amplification. The R.F. re-
generation may be varied by moving the
plate coil in relation to the very first
grid coil (on the extreme left). For
battery operatlon the tubes may be 30’s,
32’s and 33’s. For A.C. operatlon,
use 385’s, 27’s and a 47 or a 59 in the
output stage.

RADIO REVIEW & TELEVISION NEWS
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NOVEL DETECTOR PLATE FEED SYSTEM

® THE opening the British Empire short
wave stations is stimulating interest in
the short waves throughout the British
radio press. A typical circuit, taken
from Wireless World (London) and
shown at the right, conforms with the
continental habit of using as few tubes
as possible, Only two are used; one as
a regenerative detector and the other as
an audio amplifier. With the detector
a tetrode and the output tube a pentode,
considerable volume may be expected.

The shunt method of tickler connection,
which is very popular in Europe in spite
of the superiority of the series system, is
used here with a variable condenser act-
ing as the actual regeneration control.
The screen of the detector tube is main-
tained at a fixed potential.

The detector plate hook-up is rather
novel. The coupling is by a plate resistor
and a fixed condenser, but the condenser,
instead of running directly to the grid of
the audio tube, goes to the primary of an
audio transformer instead. This scheme
has great possibilities in the way of in-
creased amplification, and is well worth
trying in receivers now using screen-
grid detectors.

““““ i
+40v. § 50 00 __.I g
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® THE “R. T. 72” circuit at the left, pub-

lishing originally in Radio per Tutti
(Rome), is a superheterodyne with a
modified form of electron coupling be-
tween the oscillator and the mixer tube.
L1, L2 and Cl1, and the tube to which
they connect, represent the mixer. L3,
L4 and C2 and their tube constitute the
oscillator. Note that the oscillator screen
is connected to the mixer screen, T1 and
T2 are regular intermediate frequency
transformers.

This arrangement produces a stable
set, with little of the annoying inter-
locking effect experienced with other
types of coupling.

BAND PASS REGENERATOR

® BAND pass filters are widely used
in European receivers because they give
selectivity without requiring tubes—
tubes being expensive and requiring cur-
rent. Here is a Dutch version of a one
stage R.F. amplifier circuit with regen-
erative detector. The boxes represent
shielded R.F. transformers. The main
tuning condensers are C3 (T2 is a trim-
mer) and C4 (with trimmer T3). The
coupling between the R.F. and detector
tubes is adjustable by means of conden-
ser C7.

The single pole, double contact switch
in the grid of the detector is a radio-
phonograph changeover switch. The up
position is radio; the down, phonograph.
A high impedance pick-up may be con-
nected directly to the post marked “Pick
Up”. A low impedance pick-up will re-
guire a coupling transformer.

Resistor R2 is the volume control.
The values of the other resistors will nat-
urally depend on the tubes and other cir-

JANUARY-FEBRUARY, 1933
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cuit parts chosen. While there is noth-
ing particularly new about this circuit,
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the changeover switch and the regenera-
tion control are worth remembering.
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8 TUBE “SUPERHET” FOR THE CAR
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® TWO of the main requirements of an automobile receiver
are automatic volume control and high sensitivity. Auto-
matic volume control is required because the car is con-
tinually moving about through varying field strengths, and
the signal must remain tolerably constant regardless of the
pick-up. High sensitivity is required because the car may
be at remote points from any broadcasting stations and it
may also be in relatively dead spots. Moreover, the pick-
up possible in a car is very poor and the set must be sensi-
tive enough to overcome this disadvantage.
Herewith is the circuit of the 898, taken from Radio
World (New York), an eight-tube superheterodyne de-
signed to meet the requirements of a car receiver.

First it contains a 239 tube as radio frequency ampli-
ﬁer, then a 236 as mixer, and then a 237 oscillator. In the
intermediate amplifier are two 239 tubes. The LF. ampli-
fier is followed by a half-wave diode detector-amplifier util-
izing the 85 tube. The first audio amplifier, after the triode
of the 85, is a 237 and after that an 89 power pentode.

In the radio frequency level there is the regular tuner
comprising two radio tuners and the oscillator, the tuning
being controlled by a three-gang condenser. In the inter-
mediate frequency selector are first two doubly tuned trans-
formers and then an untuned transformer, or one that is
very broadly tuned. The coupling in the audio amplifier is
by resistance-capacity throughout.

PARALLEL
FEED COUPLING

@® THE main object of a parallel feed

B+ 30,000 oWms 4
/FlXED RESISTANCE L.S.

step-up is obtained, by connecting the
primary in series with the secondary,
thus increasing the ratio of primary to
secondary turns. See two upper dia-
grams at the left.

in low-frequency transformer coup-
ling is to stop the direct current from
the high-voltage supply from flowing
through the primary winding of the
transformer.

Saturation of the core is brought
about by passing too much current
through the primary winding. The
effect of a reduced primary inductance,
as caused by core saturation, is loss of
quality in the amplification, says Ama-
teur Wireless, (London).

One of the easiest ways of prevent-
ing core saturation is to prevent any
of the plate current passing through
the transformer. Then only the low-
frequency current, of an alternating
nature, will flow through the primary
and quality will be unimpaired.

The method of diverting the high-
voltage from the transformer is quite
simple. In the plate circuit, in which
we should normally insert the primary
winding, we put a resistance. The
plate of the tube thus gets is potential
through the resistance, though as some
of the voltage will be dropped across
the resistance it is advisable to keep
down the value to about 30,000 ohms.

The plate of the tube is then con-
nected to the primary winding throuch
a fixed eondenser, which if sufficiently
large will effectively pass all the low
frequencies but will of course act as an
absolute barrier to the plate voltage.

Sometimes the resistance-fed trans-
former is connected so that an increased
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TONE
CORRECTION

® YOU must not confuse tone correc-

tion with tone control. The two
systems are entirely separate. Tone
control is introduced to vary the tone
of the loud-speaker output usually by
reducing the high-note response and so
giving the effect of low-pitched repro-
duction. Tone correction, on the other
hand, is a method of making good the
high notes lost in the high-frequency
side of the set through making the
tuning circuits very selective, says
Amateur Wireless (London),

- LF. There are several ways of introdue-

TRANSFORMER | g~ ing tone correction, such as the inclu-

? o‘ sion of a separate tube to amplify the

high notes more than the low notes.

Lately a much simpler method of tone

e ARG correction has come into favor, where-

TONE _ RESISTOR l by a low-frequency transformer is
%mesgo:‘ - “"5,000 OMMS made to control the low-frequency re-
g sponse by means of a resistance con-

PRIMARY

nected with its windings, as shown in
the bottom diagram on the left.

The primary winding of the trans-
former is deliberately designed to ac-
centuate the high frequencies, and the
high-note accentuation starts at 1,000
cycles and-is maintained up to 4,600
cycles, at which point most people are
now generally agreed it is desirable to
“cut off”” the amplification.

RADIO REVIEW & TELEVISION NEWS
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UNUSUAL ENGLISH SHORT WAVE CIRCUITS

" FIL.AND GNO.

F16.2

FiG.1

® SOME unusual short wave receiver circuits are described in

a recent issue of Modern Wireless (London). Figure 1
shows a rather tricky arrangement that is known as both
the “Balanced Colpitts” and the “Hoffman.” The grid leak
R1 is in series with the grid coil, the grid condenser being
dispensed with altogether.

The connections of Fig. 1 are shown in more symmetrical
form in Fig. 2. This is not as queer looking as the conven-

tional drawing and is easier to study in this form.

Super-regenerative circuits show up to marked advantage
on the extremely high frequencles very short waves).
good circuit of this type is indicated in Fig. 4. It will be
seen that an ordmary detector scheme is used with a “super”
tube connected to its plate circuit.

Figure 3 shows a hookup using two detectors in push-pull.

MORE ON PARALLEL PLATE FEED

R.F.C 8+ B+ B+
Co::h!':lo TRANS-
O3 157 TUBE + wigw [ COUBLER onp.
o 7 5 671 O ~(o © l—&
. ¢ B+go F
RATI0 {0:4 [ lo o L.S
. A wi |, N
L gy NN ol oL
8 e G gc-
- .
Cc+ C+ C 4
? [ .. ? . ? a

® HERE are three well-known British coupling units together

with their schematic circuits. In each case the feed resist-
ance and coupling condenser are included in the unit. On the
left is the Telsen coupler which has a ratio of 10 to 1, and in
the centre the R.I. “Parafeed” unit which readily lends itself

to the auto-transformer method of connection. The coupler on
the right is the Bulgin “Transcoupler,” and an interesting
feature of this component is that two alternative “feed” re-
sistance values are available.—Popular Wireless (London).

DETECTOR-OSCILLATOR COMBINED

® HERE is super-

produce a short-

heterodyne em-

wave receiver that

bodying a novel
method of employing
a screen-grid tube as
detector - oscillator
{as in the autodyne
method of recep-
tion), the control
grid and the plate
being employed as a
means of producing
the local source of
oscillation, and the
screen being used
solely for the pur-

5o.ooo 25,000
M3,

gives good results
and that does not re-
quire the manipula-
tive skill of the
short-wave expert to
produce results,
writes W. G. Hill in
Wireless Magazine
(London).

It has always been
a difficult task for
the novice or even
the person with a
good knowledge of

HM.
oAs)

pose of transferring

ultra high-frequency

the beat-difference
energy.

It has been the ef-

circuits to operate a
receiver covering the
waveband from, say,

fort of the writer to

20 to 60 meters.

REGENERATIVE DIODE DOES

DOUBLE DUTY

®“A Three-Valver for High Quality acts as the plate of the two-element de-

Reproduction” is how Modern Wire- ? B+ 5 tector and at the same time as.the control
less (London) described the set whose =3 R | BEa3T1mee. grid of the three-element regenerator
(’}‘iﬁgmm ish :tl:own at the rtight. REC. T tulF)‘e.ll T e "

is is a short-wave receiver with a g ¢t 2 - - ollowing the detector is a screen-gri
{:appe}t‘l tuning coxi‘to prlowde two waF\‘re- € ) !75' auditi 4 amp}lliﬁer, resis;ancei‘c:pacity
ength ranges without plug-in coxls or coupled to the output tube. e first
the shorter range, the switch is moved tube may be a 56 or a 30, the second a
up to short out the lower section of the arav 356 or a 32, and the third a 45 or a 31.
coil; for the higher range it lsdo%ened . :rﬂ- J_ 34 Sk . Regfneratign is cont’.rolle(zl by tge

The first tube works on the diode prin- o= $ . variable condenser connected to the
ciple, but its plate is employed to en- r 08508 T :+ bottom end of the tickler coil. The
able regeneration to be used. This is a MF. ? fixed condenser in the other end of the
novel scheme and is well worth trying. - tickler is merely a “safety” blocking
Note that the normal grid of the tube condenser.

JAMUARY-FEBRUARY, 1933
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R.F.SET WITH AUTOMATIC YVOLUME CONTROL

-
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® FORTUNATELY radioists are not of one mind, so that

some are keenest for distance reception while others are
most concerned about quality. The present circuit comes under
the quality classification, not being a great distance-getter
because the selectivity is not high enough, says Radio World
When automatic volume control is included in
any set the sensitivity and selectivity are less than what they
Here we make up in part for the sensi-

(New York).

would be without it.

THE
“PROGRAMME
PRINCE"

® EASY operation is as important as

efficiency of design in the construction
of a radio receiver. Many a perfectly
good set has been spoiled by being dif-
ficult to work, since the excellent proper-
ties possessed by the receiver have not
been fully used, says Modern Wireless
(London).

Naturally, the ease or otherwise of
handling a set depends to a large ex-
tent upon the particular person operat-
ing it. An expert who has been more
or less continuously working radio re-
ceivers will be able to get the last ounce
out of intricate sets that defy the skill
of the ordinary listener beyond measure.

Simplicity in design as well as in mere
construction was kept in the forefront
when the circuit and layout of the “Pro-
gramme Prince” were discussed. The
result is that it is one of the simplest
set imaginable, both from the construc-
tional and the operating points of view.

Two dials for tuning, conveniently

tivity drop by a stage of semi-tuned R.F. amplification, which
also builds up the low radio frequencies so that the response
at the R.F. level is more nearly uniform. Usual T.R.F. sys-
tems have greater amplification at the higher frequencies, but
the falling off at the low R.F. end sometimes causes concern,
because desired stations come in too weakly.

The three tuned circuits provide enough selectivity, even
with A.V.C., to make the receiver useful for local reception.
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constitute the real ‘“controls,” while the
wave-change and “on-off” switches com-
plete the panel components. Not com-
plicated, is it?

And yet the set is capable of pulling
in a remarkable number of programmes,
and could well be called the “Programme

The appearance of the panel, too, is
pleasing, while in these days of light
pockets the economy of running will be
appreciated by home-constructors. The
set takes a matter of 10 to 12 milli-
amps., or less, dependent upon the type
of tubes.

AN EXPERIMENT iN
CATHODE COUPLING

OPTIONAL

YOLT-DROP
& DECOUPLING

RESISTAKWCE &

iy o O

uJ

® A NEW form of coupling has been utilized recently for quality

amplifiers. This system, which is known as cathode coupling, is
a mod fied form of the direct system in which the plate of one tube
is connected straight to the grid of the second tube. Systems of this
sort have been advocated for some time as avoiding the need for
coupling condensers which must inevitably cut off the lower fre-
quencies, and direct-coupled amplifiers have been successfully em-
ployed on many occasions, writes J. H. Reyner in Amateur Wireless
(London).

In this circuit, however, it is not the plate of the tube which is
directly coupled to the next grid, but the cathode. The system is
principally applicable to tubes having indirectly-heated cathodes, as
otherwise it is necessary to use two sources of supply for the filament.
The simple cathode-coupling circuit is shown in the diagram.

It will be observed that the external impedance in the plate cir-
cuit of the first tube is not connected between plate and B-{- as usual,
but between the cathode and B—.

In this particular instance the first tube is indirectly heated and
the second tnbe is a directly-heated type supplied with current from
a separate fllament winding.

RADIO REVIEW & TELEVISION NEWS
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USES A SUCCESSFUL TUNING SCHEME

0003~ MF.
4 DUAL RANGE
oIL

/

¥/ DUAL RANGE
colL

Bl e
- MF.

0.25-MEG.

N

AT

R
M

o—
TH-SW.L

© B+1
SHIELD ~ Q B+2
ANT. 8-
.0003-MF. R.F.C.

® FEATURES of the “Five Grid Four,”

described in Modern Wireless (Lon-
don), are dual range coils, differentially
controlled regeneration and input vol-
ume control. The circuit is designed
for sheer reliability and efficiency and
is consequently composed Iargely of
schemes that have proved again and
again worthy of the trust placed in
them.

The circuit comprises a stage of
screen grid R.F. amplitication, regener-
ative detector and one resistance-ca-

Saanl T
! i
! I
=13
: 1
i : pacity and one transformer audio
E, 1} il E‘( stages. The dual range feature is
' \ m il ' necessary because of the - European
3 | o il ! broadcasting situation, and of course
o w2 13 i is of no interest to American radio
S zl s H ! constructors.
b Mk 1] o P c-2 The R.F. tube is capacity coupled to
= H § = the detector through a .0003 mf. fixed
0003~ 3 l A- c¢l)ntden5¢=i1‘, with t}})‘e s&l&nt feed of the
MF, T g ) plate voltage to the R.F. tube. Shunt
GND. r, RADIO- PHOND. JACK r r [_}o-o feed Js likewiseBused in the regenera-
|~ = 5 tive detector. attery type tubes are
S S S ov-orrsu-” a+|l  shown, but the circuit may readily be
adapted to A.C. tubes.
- The phonograph-radio jack merely
L O W_ P R I c E D 4. T U B E S E T opens the radio circuit when a phono-
graph pick-up is used.
® IN THE low-priced field certain cir-
cuits have been found to be outstand-
ing, after considerable experimental Fam e
and developmental work, and although !—/_-)'! J
the diagrammatic differences as be- - -
tween any one of these and an ordinary ] :m}
receiver might seem small, the perform- L !
ance difference is large. Therefore six 1 !
circuits are shown in recent issues of ! I
Radio World (New York), in their im- [ - )
proved and so-called perfected form,
although it is admitted that nothing in
this life is perfect.
The most modest of these is the four- C |
tube A.C. receiver, which has only iNWW N
three tubes effective in the receiver r3-7 \M INSULATE
proper, but the rectifier tube is counted c3 T ' 10 OHMS
as one of the set tubes, as seems nec- - == x ix
essary to avoid confusion or awkward- ; \
ness. Three tubes! It doesn’t seem The circuit uses the new 659 Al e ¥
possible that speaker performance can output tube as a pentode
be obtained on so few tubes, does it? Class A amplifier, this tube
And yet the circuit is really worth being like the '47 that it re-
while. It has plenty of pep, good tone, places, but in some respects A ST g

and freedom from hum. It is one of
the better grade four-tube circuits.

superior.

5 TUBE, HIGH GAIN T. R. F. RECEIVER

® A THREE-GANG condenser is used in this set, with three

coils and two stages of TRF, with 58 tubes as RF ampli-
The output again is the new
This is another of the Radio World circuits.

fiers and the 57 as detector.
69.

With such a circuit it is to be expected that sen-
sitivity and selectivity will be higher, particularly sensitivity,

JANUARY-FEBRUARY, 1933

input level.

as that is a sheer gain.
tive, in that it depends on the amount of amplification or
Since there is a volume control that affects
both lévels, the selectivity is very much higher when, as

The selectivity improvement is rela-

often is the case in practice, the total sound level is kept

www americanradiohistorv com

at less than maximumu, e. g., no higher than the maximum
output level of a four-tube model.

283


www.americanradiohistory.com

REVIEW oF

@ IN reviewing the American radio magazines herewith we are giving brief

resumés of the outstanding articles in each issue.

Occasionally a diagram

will be included if its reproduction is desirable, but in general we will not re-

print whole articles.

obtain a copy of the magazine directly from the publisher.

If any particular subject appeals to you, you can easily

This review service

may save you a lot of useless reading and put you on the track of valuable
information that you may not otherwise learn about.

Radio News (New York) February,
1983

‘“Extending the Loud Speaker

Range,” by Joseph S. Grant. The au-

thor describes his experiments in in-
creasing the frequency response in a
reproducer system for any radio re-
ceiving set, thus improving the quality
of reception that can be obtained.
Three speakers in a special circuit to
increase both the high and low fre-
quency characteristic comprise the ar-
rangement,

“The New ‘Super Six' Midget,” by
C. Bradner Brown and Kenneth Alex-
ander. A six tube midget superhetero-
dyne using the new 50 series tubes. It
is easy to build, and inexpensive, yet
offers surprisingly good performance.
Complete constructional data are given,
including details of the intermediate
frelquency transformers, and tuning
coils.

“Handy Microphone Substitutes,” by
Austin Lescarboura. In this article are
given a few hints that will help the
experimenter when there is no “mike”
available. The suggestions include the
use of head phones, magnetic and dy-
namic speakers and phonograph pic{-
ups, connected in the correct way to a
power amplifier or radio set audio am-
plifier.

“Finding Mutual Conductance,” by
George E. Fleming. In testing tubes,
any one of a number of tests can be
made that will tell if the tube is in
good condition. One of the most sat-
isfactory of the single tests is to meas-
ure the mutual conductance. A prac-
tical mutual conductance meter is de-
scribed and its operation is completely
outlined.
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Modern Radio (Hartford, Conn.) Jan-
uary, 1933

“The U.,S. Forest Service Radio
Equipment,” by Frank W. Prince. Two
transmitter-receiver units designed for
use in fighting forest fires are de-
scribed by the author. One is a semi-
portable unit weighing about 50 pounds.
This unit combines a low-power phone
and C. W. transmitter and a receiver.
The second unit is a portable C.
transmitter-receiver, weighing 12
pounds. In both sets the 30 series
tubes are employed. It is interesting
to note that special “B’ batteries were
designed to keep the weight as low as
possible.

‘“Automatic Temperature Compensa-
tion for Crystals,” by John L. Reinartz.
In economically designed transmitteis,
temperature compensation may be used
to replace the complicated and expen-
sive heated temperature control units.
The rigid requirements of the Radio
Commission regarding frequency con-
trol can be met by placing the quartz
crystal in a holder made of a material
that will change the air gap to com-
pensate for changes in temperature, in-
stead of keeping the temperature con-
stant. . e

Electronice (New York) January, 1933

“Tubes with Cold Cathodes,” by Dr.
August Hund. A description of recent
work on glow-discharge amplifiers, os-
cillators and modulators. Two types of
tubes are mentioned; one depending
on the induction of negative ions and
the other depending on the negative
resistance principle similar to the Poul-
sen arc. In both cases, the source of
electrons is the glow discharge that
takes place upon the ionization of an
inert gas.

AMERICAN RADIO
MAGAZINES

“Inter-Carrier Noise Suppression,”
by Norman E. Wunderlich. A new
tube incorporating an extra plate, com-
mon to the cathode but shielded from
the other elements, This extra plate
serves to amplify the AVC (automatic
volume control) potentials, before they
are applied to the receiver. This per-
mits a more flexible and efficient au-
tomatic volume control arrangement.
1t has the advantage that no extra
tubes and circuit complications are
necessary, such as required in previous
arrangements performing the same
functions.

“Circuits for Amplified Automatic
Volume Control.”” The recent develop-
ments of amplified AVC units or “time
delay’” AVS units as they are some-
times called, marks a distinct advance
in the automatic control of signal
level. The original automatic volume
control units were insufficient to keep
the signal level constant under all con-
ditions, for a number of reasons.

* * »

QST (Hartford, Connecticut) January,
1933

“A Portable Transmitter and Re-
ceiver that Works at Home or Abroad,”
by Murray J. Douglas. A complete
amateur station that is adaptable for
use either in the “shack” or in an auto-
mobile. When used at home, the out-
put of the portable transmitter is am-
plified by a 100 watt push-pull ampli-
fier. The unit includes a three tube
receiver, a monitor, a wavemeter, and
a field strength meter. The fan who
is interested in breaking into the “ama-
teur game” will find this article very

interesting.
“Tunable Hum,” by F. S. Dellen-
baugh, Jr. Rectifiers of the mercury

vapor type frequently cause parasitic
oscillations in associated circuits, such
as amplifiers. This type of hum is
often mistaken for the A.C. ripple
caused by insufficient filtering. Its
cure, though, is quite different than for
the latter trouble. While this article
was primarily written for transmitters,
the same principles apply to receiving
circuits. The serious experimenter will
find it very interesting.

Left: detector cir-
cutt using the
special Wunderlich
automatic wvolume
control tube. Right:
Constructional de-

s

. - (TOP CONNECTOR)

)
i

tails of the Wun-
derlich A.V.C.
tube.
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Complete circuit diagram of the “Amplitenna” described in RADIO CRAFT.

Radio-Craft (New York) February,
1933

“How to Make the ‘Amplitenna’ Ca-
pacity Aerial,” by R. D. Washburne
and F. R. Harris. Here is a high-gain
R.F. amplifier which has no moving
parts, requires no circuit aligning, has
no controls except an off-on switch,
costs very little to build and is designed
for easy assembly. Connect it in place
of the usual aerial instrument wher-
ever you want high amplification of
broadcast frequencies.

“An Experimenter’'s Long- Wave
Tuner Chassis,” by Samuel Whisk. A
description of a eustom built receiver
to cover the bands from 550 to 2000
meters. Experimenters looking for
new “thrills” will find them on the long
waves. Here, many powerful foreign
stations broadcast daily. These sta-
tions come in with notable consisten-
cy. The Navy air-craft beacon sta-
tions are also included in .this band;
not to mention all the commercial and
ship code transmitters.

“The International ‘Kadette’ Re-
ceiver.” A description of a new radio
receiver, ideal for use in travelling.

The set is designed to operate from
either 110 volts A.C. or D.C. without
any circuit changes or adapters. It is
merely plugged into the electric light
socket. The set may also be used in
an automobile with “B” batteries or an
automotive “B” unit. The filaments
are then operated from the car bat-
tery.

“Sleuthing For Static,” by Glen H.
Browning. Here is an unusual article
by an authority, on locating interfer-
ence, which is bound to knock some
of our older theories into a cocked
hat. Mr. Browning describes an in-
strument for locating sources of inter-
ference which uses a non-directional
antenna and actually measures the
amount of noise coming in through the
power line or via the aerial.

“Building and Operating the Su-
preme ‘66’ Point-to-point Resistance
Tester,” by Charles Pepin-Donat. Point-
to-point resistance testers have become
very popular recently. They represent
a new, flexible method of finding re-
ceiver defects, and they have the ad-
vantage that they do not become obso-
lete with the development of every
new tobe, This unit is also arranged
to measure voltages up to 900 A.C. or
D.C. and current to 300 A.C. or D.C.
It is a real tester for the modern Ser-
viea Man.

JANUARY-FEBRUARY, 1933

“Controlling Fidelity with the 58
Tube,” by Edgar Messing. The 58
tube is one of the most promising of
the new tubes. Its use is especially
adapted to sharply tuned sets such as
surerheterodynes, a poor quality re-
sulting from. side-band cut-off can be
compensated for in the 58 tube. The
way this is accomplished is described
in simple language.

“Making Money with P.A. Ampli-
fiers,” by Hubert L. Short. In this ar-
ticle, the author tells how to sell P.A.
systems to business offices and fac-
tories, as a means of making money.
This is a practical application that de-
serves more attention than it is re-
ceiving from Service Men.

“Building and Operating a 3-Tube
Battery Operated, 7% Watt P.A. Am-
plifier,” by Louis Gancher. A P.A. sys-
tem for sound trucks, etc. It com-
prises a three tube amplifier and a mo-
tor generator unit to supply all the re-
quired potentials. It operates entirely
from 6 volt batteries. The power con-
sumption is so low that a 6 volt, 100
ampere-hour battery is sufficiently
large to operats tl:e :mit all day.

Short Wave Craft (New York) Febru-.
ary, 1933

“Pentodes in Low-Power Transmit-
ters,” by Dr. W. Moller. Details are
given for making transmitters employ-
ing the pentodes for demonstration pur-
poses. The author also tells what
changes are necessary to convert triode
oscillators to use the five element
tubes. While the circuits shown are
primarily intended for laboratory dem-
onstration work, they may easily be
converted for operation on the amateur
bands.

" A series of experiments with the
transmitters are outlined, to help the
student to understand the action of os-
cillators and short-wave transmitters.

“The A.C. Super-Wasp Brought Up
To Date,” by A. A. Dolid. Thousands
of short-wave fans are the proud own-
ers of the famous A.C. Super-Wasp
receivers. While these sets have given
remarkable results in a great many
cases, they can be improved in quality
and sensitivity by the use of new tubes.
In this article the changes necessary to
include screen-grid detection and a
pentode power amplifier are explained.

“Two - Tube A.C. Band - Spreader
Works Loud Speaker.,” by George W.
Shuart, There has been a wide-spread
demand from short-wave fans for an
economical receiver that would work a

www americanradiohistorv com

loudspeaker and have easy tuning con-
trol. The extremely sharp tuning of
most short-wave receivers has been a
handicap to “fans” who do not have
the patience to sit and move the dials,
slow enough. Mr. Shuart has supplied
his solution to the problem in this two
tuple loudspeaker set with band-spread
coils.

“A b-Meter S.W. Superheterodyne,”
by A. C. Matthews. While the advant-
ages of superheterodyne reception for
the extremely short wave bands be-
tween 43 and 80 megacycles have been
appreciated for some time, the actual
construction of such a receiver has been
more or less impractical due to the in-
stability of the usual superhet. oscilla-
tors. The author has overcome the diffi-
culty by the use of a screen-grid oscil-
lator with extremely stable frequency
characteristics. The complete set, in-
cluding the rectifier uses seven tubes
including the rectifier—it is an ideal
receiver for 5 meter reception.

“Cisin 4-Tube Pentode Receiver,” by
H. G. Cisin. “Efficiency” was the basis
on which this new receiver was de-
signed. It is a 4 tube A.C. operated
receiver using the 6.3 volt pentode
tubes in the two R.F. stages and the
A.F. stage, and a 6.3 volt screen-grid
tube in the detector circuit. The set
works a loud speaker on even the weak,
far distant stations, due to the high
gain in the R.F. amplifier. Plug-in
coils permit operation on any wave
band.

“Improving the Short-Wave Anten-
na,” by Everett L. Dillard. No factor
in short wave operation is more im-
portant than the aerial and the method
of making a connection between it and
the set proper. Mr. Dillard well known
for his work on short wave antennas,
provides some really sound informa-
tion which every short wave ‘“fan”
should study carefully. The energy
wasted in the antenna lead-in and
coupling arrangement can never be re-
gained in the receiver.

Turn Off Power Pack

In experimenting with modern A.C.
receivers, always turn the power pack
off before removing tubes from their
sockets, particularly the audio output
tubes. If the pack is left on, the re-
movable of the load will cause the
output voltages to rise, perhaps to
dangerous values. The filter condensers
are quite likely to break down under
the strain, although under ordinary
circumstances they will last indefinitely.
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Fig. 1: the three sections of a gang con-
denser connected to two screen grid tubes
and a detector. Fig. 2: Additional
capacities due to wiring, screen grid tube
and socket in a ganged circuit. Fig. 3:
other capacity effects are introduced by
the aerial, plate and grid circuits.

® RECEIVERS having adjustable tun-
ing circuits may be arranged to
have a separately controlled condenser
for each circuit or the condensers may
be mechanically coupled and operated
through one knob.
few years ago, separate tuning
condensers were always used. Popu-
lar sets had two neutralized stages and
therefore three tuned circuits. The
coils were wound to the same specifi-
cation and the tuning condensers were
also made at least to look alike.

The result was that the readings of
the dials of the condensers varied a
little as the set was tuned over the
wavelength band, says Wireless Maga-
zine (London).

Thus the condenser used to tune the
coil having the aerial connected to it
often read several degrees below the
others at the low-wavelength end of
the scale and read about the same as
the others at the top end.

Circuits Not Alike

The condenser used to tune the coil
joined to the detector would usually
differ in its reading by various amounts
from the others according to the wave-
length. Obviously the circuits were
not alike.

Perhaps one coil had a little greater
inductance than another. The capacity
of one condenser at, say, 50 degrees,
might have been below that of the rest
and at 90 degrees a little greater, and
so on. Then again, there would be
differences in the circuits.

Let us, therefore, look a little more
closely into this problem of ganging
the tuning of, say, three circuits, using
screen-grid tubes, of course, and the
usual detector.

We have first to see that the circuit
is one that can be ganged. True, it
is possible to couple the sections of the
gang condenser with insulating sleeves
or bushes, but present-day condensers
have the moving plates of each section
fitted. to .a.metal, shaft, . B
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Often a metal chassis is used to
carry the parts of the set, and so it is
convenient to arrange that all moving
piates are grounded, joined to low-
tension negative, to the cathodes of
A.C. tubes or to some other point of
fixed potential not much removed from
earth.

Obviously the three sections should
be alike, that is, the sections should
have equal values of capacity as far
as possible when tested with the dial
in any position.

In practice, the sections are not
identical. You might set the dial at
15 degrees and find C, to have a ca-
pacity b per cent. above C, and 2 per
cent. below C;. At 30 degrees the
capacities might be nearly enough
alike, with perhaps a reasonable dif-
ference at the other testing points.
The makers adjust the sections and ar-
range that the errors are less than a
certain amount.

Positions of Plates

It does not follow, though, that the
adjustments hold good for a period of
a few years. In fact, there is always
the chance that the plates may change
their positions slightly.

Wear may take place in the bear-
ings and so on. The result is that the
gang condenser may not be accurate
permanently.

However, let us assume just now
that the sections are well matched. A
glance at Fig. 1 will show that there
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Fig. 4: regemeration circuit with the
stray capacity it introduces. Fig. 5: ef-
fect of adjustable capacity in aerial cir-
cuit. Fig. 6: complications may be in-
_ .. troduced by a.volume control.
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Fig. 7: circuit with plain tuned grid
cotls in a screem grid circuit. Fig. 8:
popular plate circuit arrangement for
screen-grid tube sequence. Fig. 9: a safe
circuit with tuned R.F. transformers.

are other factors to be considered be-
fore we consider the coils. First are
the tube sockets, then the tubes and
the wiring. These elements have ca-
pacity and Fig. 2 shows the extra con-
densers. It is quite unlikely that all
the extra condensers have equal capa-
cities. True, the capacity of the con-
necting wires to each condenser might
be equal, but joined to C, is the first
screen-grid tube. Joined to C, is the

second screen-grid tube and the first.
The next condenser, Cz, has con-

nected to it the anode. of the second
screen-grid tube and the grid cirecuit
of the detector. If we draw the coils
as in Fig. 3. we shall see the plate-
circuit capacities.

It is clear that the total stray ca-
pacity in each circuit is not likely to
amount to the same value in each
case. In practice, they seldom do, as
the capacity added to C, is usually
very different from that added to C,.

To make matters worse, the aerial
must be connected. An aerial has
capaeity and., according to how it is
coupled. will increase the stray capaci-
ty across C,.

If the aerial is ioined to a tap on
the aerial-erid coil. the capacity added
to the circuit w'll be less than when
the aerial iz ioined to the ton of the
coil. In order to minimize the effect,
the aerial may be joined to a tap so
that about one-third of the coil is be-
tween the aerial and earth.

Series Condenser

A fixed condenser of .0001-micro-
farad capacity may be used in the
aerial wire to the coil still further to
reduce the capacity thrown across the
condenser C,.

These stray capacities naturally af-
fect the accuracy of the tuning. To
get over this difficulty, the sections are
provided with small auxiliary conden-
sers, called trimmers. They are set
to make the fixed and stray capacities
equal.

(Continued on page 299)
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DIGEST OF RADIO PATENTS

Hook-Up
German Patent No. 532,793

Tube hook-up with use with A.C, fed
electron tubes, In the case of which the
eathode Is heated by a heater electrode
by electron bombardment. At the same
time through charging of condensers con-
nected between the cathode and heater
electrode there s produced the plate
potential necessary for operating the
tube:, The heater electrodes of two tubes
sre so connected to the same A.C. trans-
former for the purpose of providing the

Y NR.532,793

Qoo oga o
e ]

rating D.C. for all the tubes. that
::: heater electrode is connected with
one pole to one terminal of the secondary
winding of the transformer and the other
with one pole to the other terminal of
the transformer. while with the other
poles of the heater electrodes the cor-
re-ponding heating potentials are taken
off at the secondary winding itself, and
that the plates of the condensers be-
tween the cathode and the heater elec-
trode are cmnecudo‘lo' hthalmlddlo of the

aory windi & .

Picture Transmission
American Patent No. 1,849,818

This invention relates to the trans-
missfon of pictures and particularly to
the transmission of moving plctures or
to television.

One of the dificuliies encountered in
present televition systems s that of
obtaining falthful amplification of the
transmitted impulses over the wide range

fr of such § It heretofore
found necessary.

As a result of this invention the min-

fied, such as with a picture which is half
light and half dark., {s raised from the
pumber of pictures per second to the
number of scanned lines per second.

In accordance with the invention the
object whose image Is to be transmitted
is scanned and produces impulses corres-
ponding o the shade variations in each
line in the usual and well known man-
ner. Invariably the light areas and dark
areas scanned in a single line will not
total the same but the one or the other
will predominate, the positive and nega-
tive values of the impulses due to the
light and dark areas likewise predom-
inating the one over the other. At the
end of each line seanned an auxiliary
impulse is produced of such a sign and
of such value that when added to the
impul<es of that llne a complete balance
ia effected. This in effect correctly lo-
cates the zero of ghe alternating picture
frequency warve.

-

The most interesting radio patents granted recently
to inventors in the United States and Europe are re-
viewed here for the benefit of amateur experimenters
and research engineers who have neither the time nor
the inclination to wade through stacks of irrelevant
patents in a search for information.
not pretend to be a complete review of the patent
situation, it undoubtedly will prove of considerable
value to many of our readers.

While it does

Hum Elimination
Austrian Patent No. 126,301

The residual hum in resistance smpli-
fiers. even with good flltering. s caused
by A.C. which among other things even
reaches the grid of the last tube. If it
fs possible to impress on it an A.C.
potential of equal frequency and smpli-
tude and 180 degrees out of phase, the

Vi l—

T

NR.§26,301 T "

hum 13 eliminated. The grid of the
tube s connected with the point I of
the compensating condenser C and point
II with one of the foot points x or y
(to be determined experimentally) of the
filament of the last tube. By exact ad-
justment of condenser ¢ and by cholce of
he right connection x or y, the hum can
be reduced or e!}ml:med.
»

Wave Traps
Austrian Patent No. 126,324

In seeking foreign stations it fis al-
ways unpleasant to have a local station
at the tuning point reproduced in the
Joud speaker. One can help matters as
follows. The variable condenser shaft 8

NR.{126.324
is provided with a lever 3, which in turn

grounds contacts 9 to 11

(via the shaft
of the rotor).

These contacts can be so

arranged on a disc that thelr positions
correspond to local station setting on the
tuning condenser.

FI16.4
NE t,0849,818
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Screen Grid Tube
British Patent No.. 366,634
Protected conductor for screen grid

tubes. To prevent the plate potential of
screen grid tubes from fslling below the
amount of the screen gr. in the case
of great loads. an additional grid 6 fs

5N |.-..{|_'

NR.366.634
provided between the screen grid 4 and the

plate 5 and Is connected with the plate
by a battery 8. The battery is
enough to prevent secondary emissions
and not to disturb the primary electron
emission, when the plate potentlal sinks
to a2 low value.

o

. *
Short-Wave Amplifiers
British Patent No. 372660

Relates to amplifiers of the t
which the grid carries 3 reluuul;WhI::
positive potential. while the plate oper-
ates elther at a negative or a small
positive blas, 30 as to increase the speed
of the electron stream beyond the point
at which it may prejudice the handling
of ultra-short wavelengths. According to
the invention the tube circuits are tuned

T

Sealing Arrangement
German Patent No. 503,389

Process for evacu-
ating  electric  {nean-
descent lamps and
other vacuum _vessels,

the case of which
the entrance of the
pump tube fs reduced
with respect to the in-
terfor of the vacuum
vessel, before the seal-
ing and separation of
the pump tube, charac-
terized by the fact that
after the completion of
the pumping Drocess
the glass wall of the
pump etem 1is reduced
to ¢ very tiny opening
by heating the glass
cylinder agsinst the
edge of any insertion

A Dlece applied near the
fusion opening of the
a:mn '.ub:il nndl :hnt

ereupen the resl fus-
NR.503,388 fon point is warmed

and sealed.
L] * -

"bn and Off” Switches
British Patent No. 371018

To_ ensure that the plate supply to a
broadcast receiver is switched on and
off in correct sequence with the fllament
current, a winding W in parallel with
the fllament supply to the rectifying tube
R is used to heat a bimetalilc strip S,

causing the latter to bend over and make
contact at K with the B+ terminal.
This can only occur after the tube flla-
ments have been energized for a deflnite
interval of time from the secondary wind-
ing F. Once made, the contact K re-
mains closed 3o long as the tube fila-
ments are lit, but automatically breaks
the plate circult a short time after the
filament supply has been switched off.

4
—

Gt

by Lecher wires L, L!, terminating {n
‘“trombone’” sliders, T, « A quarter-
wave loop line L3 may also be used to
feed the operating potentials to the grids.
As shown, a push-pull oscillator O s

ey

coupled through the leads LI. L2 to an
amplifying stage A, the tubes of which
are fitted with capacity plates PI, P2
inserted reciprocally from grid to plate
to prevent solf-oscillation.
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MAKING A 1200 R.P.M. SYNCHRONOUS MOTOR FROM AN 1150 R.P.M.

® FOR the television fan who is so for-

tunate as to be located on the same
power system as his broadcasting trans-
mitter, the synchronous motor is unde-
niably the most satisfactory means for
driving the scanning disc available at
the present time.

Such a machine, powerful enough to
drive a 17" or 23” lens disc, is rather
expensive, however—usually beyond the
means of the average experimenter. It
is the purpose of this article, therefore,
to describe a simple modification of a
standard 1150 R.P.M. A.C. motor to
render it synchronous at 1200 R.P.M.

Incidentally, it might be added that
the scheme is not at all new; actually,
it marks 'way back to the good old days

1HHO V. AC

3-wAY [
SWITCH

DISC

10 T0 40 «
ozl DUMS F16.2

Connections for the reconstructed motor
sugyested by the author.

when the synchronous rotary spark gap
was considered the ultimate in the ham
transmitter. Many an induction motor
found its way into the amateur station
through this scheme.

An 1150 R.P.M. single phase 60 cycle
motor of % to % H.P. rating may be
acquired for very few dollars from the
local dealer in electrical machinery. This
motor should be of the wound-stator
type, having no brushes, slip rings, or
commutator—the size selected depend-
ing on the dise to be driven.

Having made sure that the motor runs

INDUCTION MOTOR
By M. MAYNARD

COPPER END -
PLATES e

COPPER
BAR
SHAFT

FIG. ¢

Posttion of the six milled slots in the
rotor of the revamped motor.

smoothly at its rated speed, the rotor
is removed, six slots one-quarter inch in
width and of about three-quarter inch
depth, being miiled directly across at
60° intervals around the circumference
of the rotor, as shown in Fig. 1. If the
constructor does not happen to have ac-
cess to a milling machine, this can best
be entrusted to the local machinist, to
whom this is at most a half hour’s job.

The above procedure gives the six
sailient rotor poles necessary for syn-
chronous operation. Six copper bars
should now be cut and fitted into the
rotor slots so as to fill each of the lat-
ter completely and just come flush with
the ends of these bars to the copper end
plates of the “squirrel cage” rotor, the
latter may be replaced in the motor,
assembly then being completed.

It may be explained that the above
step is not absolutely necessary—the
motor will run synchronously without
the copper bars. However, these per-
mit easier starting and somewhat better
torque in this type of machine than is
evident without them.

Suggested connections to the motor
are shown in Fig. 2. The author recom-
mends that a line resistor of from 10 to
40 ohms (one or two Kresge heater ele-
ments will do) but “cut in” in series
with the motor after the latter has pulled
into step with the A.C. line; the value
of resistance used should be such as to

just keep the motor from falling out of
step after once “pulling in.” The
machine will now run almost noiseless-
ly, providing, of course, that the usual
precautions are taken to filter out trans-
mitted vibrations by use of sponge rub-
ber between motor and mounting shelf.

In conclusion, it may be said that the
experimenter will be more than grati-
fied at the performance of the above
motor; it will easily equal that of the
commercial types on the market.

As is the case with the latter, how-
ever, it will be found that the load per-
missible is determined largely by the
kind of “floating power” arrangement

FlG.B' SCANNING
DISC
—ose

L.H. OR R.H. THREAD
DEPENDING ON FIELD
OF ROTATION _

HUB FREE TO ROTATE
ON MOTOR SHAFT
WITHIN BUFFER LIMITS

l”l
RUBBER
BUFFERS

\ /
DRIVING
SPIDER

“Floating Power” arrangement for coup-

ling the scanning disc to the motor.

employed in coupling the motor to the
scanning dise. A very successful scheme
used by the writer to drive a 17" lens
disc is shown at Fig. 3; simple as it is,
it represents considerable experimenta-
tion with many type of spring coupling
hubs and is recommended as the best.
In a future article, the author will de-
scribe a ‘“professional” home-built scan-
ner employing the above motor in con-
junction with a lens disc, disc case, and
a novel silencing base for the complete

" unit.

EXTENDING THE LIFE OF THE CRATER LAMP

® THE approach of the end of useful
life of the television crater lamp is
characterized by a dimunition in effi-
ciency due to decrease of gas pressure
through sputtering of cathode material
onto the glass envelope directly in front
of the crater. The resultant darkening
of the glass at this point in turn de-
creases the illumination efficiency of the
lamp tremendously, and is in itself a
justification for removal of the tube.

While we can do nothing about the
former of these difficulties, the writer
has hit upon an extremely simple and
effective method of getting around the
proposition of cathode sputtering.
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LENS DISC

e

*SPUTTERED" SPOT___

REMOVED FROM
FIELD OF
PROJECTION  {|

== o o

DISCHARGE

RINGSTAND ~

=-TOP VIEW -~

Suggested mounting of the crater lamp.

This is shown in the illustration, and
consists of simply turning the lamp angu-
larly with respect to the disc, so as to
remove the “black spot” from the field
of projection. No discernible distortion
results from this procedure, since the
crater discharge gives a true “point
source” effect, not confining itself within
the crater, but extending far enough out
for projection from a surprisingly wide
angle.

Using this scheme, the author has suc-
ceeded in doubling the useful life of a
standard “Speed” lamp which otherwise
would have been discarded after two or
three months of use because of sputter-
ing.
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Fig. A: Set up in the studio.

ROME TELEVISION STATION IS
EUROPE’'S LATEST

® EVIDENCE of the continued inter-

est in television on the continent of
Europe is forthcoming in the latest in-
format.on dealing with the equipment
installed in Rome for the Ente ltaliona
Per Le Audizioni Radiofon.che (E. I.
A. R.) by the Fernseh A. G., the
company formed to develop the Baird
system in Germany. The E. 1. A. R.

is a powerful body controlling all the
radio transmitters in Italy and experi-
ments in television have already start-
ed. The Italians are desirous of learn-
ing for themselves the best picture ra-
tio, the number of scanning strips, the
optimum frequency range and the most
suitable wavelength for providing a
real broadcast service, and the appa-
ratus has therefore been made adapt-
able to suit this specific purpose.

A Baird spot light transmitter suit-
able for close up and semi-extended
portrayals has been adopted and as the
various electric supplies are not inter-
linked in Rome a form of automatic
synchronizing independent of the sup-
ply frequency was essential. A scan-
ning speed of 20 pictures was chosen
and to allow for two different picture
ratios the apparatus is designed to give
either a vertical formation of 4 by 3
and a horizontal formation of 3 by 4,
the number of scanning strips in both
cases being 60. In terms of picture
points this gives 2,700 for the former
and is primarily for head and shoulder
transmissions, and 4,800 for the lat-
ter, to be used for larger scenes, the
transition from one to the other being
effected by changing the scanning discs
and altering the framing mask.

The Transmitter

Illustration B gives a general idea
of how the apparatus is mounted in the
control room. On the left is the spot
licht transmitter. the scanning disc be-
ing encased. The automatically fed
arc lamp has a parabolic mirror con-
denser optical system, focussing on the
subiect being carried out by a light
intensity projection objective.

To aim at perfect synchronization it
is necessary that the number of revo-
lutions of the transmitting disc should

JANUARY-FEBRUARY, 1933

Interest of ltalian experi-

menters aroused by new

trcnsmitter, which uses
Baird system.

by H. J. BARTON CHAPPLE

be constant as possible. For this rea-
son the motor, driven by direct cur-
rent, carries a toothed wheel (60 teeth,
12 poles) which is built into the same
case and maintains the number of rev-
olutions constant to within .0001%.
The alternating current required for
driving this wheel (1,200 cycles with
20 pictures per second) is produced by
a tube generator of as constant a fre-
quency as possible.

By taking special precautions it is
possible for the frequency of this gen-
erator to be made practically indepen-
dent of the heating voltage and plate
voltage variations. As, apart from
this, the main apparatus feeding this
also contains a compensating device to
maintain this voltage constant, the fre-
quency during the course of several
hours was kept constant in accordance
with the value mentioned. In the four
stage amplifier the alternating current
produced by the valve generator is
amplified up to a few watts and is
conducted to the stator windings of the
toothed wheel for the transmitting mo-
tor.

To bring about the greatest pick-up
of the light reflected from the object
scanned, the photo-electric cell holder
seen in illustration A carries four par-
abolic mirrors of 12 inch diameter in
whose focal length the four photo cells
are fixed. The mirrors and the photo-
electric cells are built into metal cases
to provide good electrostatic screening,
these cases being closed in the front
by a wire netting and carry, further-
more, a built-in amplifying valve,
Throueh this compact method of con-
struction of photo-electric cell and
first amplifving tube, the detrimental
capacities are reduced and compara-
tively large photo-electric cell resist-

www americanradiohistorv com

Fig. B: Apparatus in the control room.

ances may be employed. The f{our
tubes are connected in cascade on the
plate side and join to the photo-elec-
tric cell amplifier by a low resistance
cable.

By employing a combination of po-
tassium and caesium in the cells a
natural reproduction of the half tones
was attained, the different degrees of
sensitiveness of both types of cells be-
ing equalized by a suitable choice of

the single photo-electric cell resist-
ances. )
The eight-stage resistance-capacity

coupled photo-electric amplifier main-
tains a practically constant degree of
amplification over the wide range of
20 to 50,000 cycles. The power ampli-
fier has two outputs, one of which feeds
the neon lamp of the control receiver,
while the modulation apparatus of the
wireless transmitter is connected to the
other. By means of a regulating link
independent of frequency, the degree
of amplification can be continually
varied over a large range.

Mirrors and Discs Used

At the receiving end both disc and
mirror drum model receivers are pro-
vided. The line frequency simultane-
ously transmitted with the picture sig-
nal modulates a tube generator at the
receiving end and the amplified oscil-
lations are fed to a toothed wheel. The
synchronizing apparatus is built into
the disc television receiver underneath
the motor support and is worked from
the power lines. The driving motor
for the disc contains in the same case
the alternating current driving motor
and the 60 toothed wheel. The con-
trol knobs, visible on the front of the
disc receiver seen at the right of il-
lustration A, serve to alter the number
of revolutions of the motor, adjust the
framing and. phasing by rotating the
motor frame, and alter, in stages or
continuously, the frequency of the tube
generator.

The two discs, as they are calcu-
lated for the same average radius, are
interchangeable. so that only the move-
ment of the mask is necessary in order

(Continued on page 301)
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NIPKOW STILL LIVES!

The father of modern television is a German, not a Russian,

The grand old man of television as he
appears today: Paul Nipkow as photo-
graphed by the author.

® ALREADY for years the famous Nip-

kow, the ingenious inventor of the
classical televisor, has passed for one
of the tragic figures in the ranks of
the inventors who did not live to see
their ideas realized. The only thing
known of him was the German patent
of January 6, 1884, Patent No. 30,105.
So much the greater was my amaze-
ment, when one day, in looking through
the fat Berlin directory, I suddenly
saw before me the name of the great
televisor inventor, “Paul Nipkow,” with
the occupation given as “head engineer,
retired.” Although the matter looked
very improbable and it reads in black
and white in all bibliographies that
Nipkow was a Russian from St. Peters-
burg (now called Leningrad), I never-
theless set out. The house in old
Pankow, in one of the most beautiful
suburbs of Berlin, I soon found. There
was the door plate with the name
“Paul Nipkow,” too. But although I
am an old journalist and have done
many difficult things. I really lacked
the courage to ring the bell.

As a matter of fact, what would the

and is hale and hardy at 72.

He is living a quiet life in

Berlin, where he granted this exclusive interview for
“Radio Review and Television News"'.

——— By Wilhelm Schrage a———

people in there say, if I should ask
them about the inventor of the tele-
visor? Was there perhaps a totally
different Nipkow living here, one who
simply by chance had the same name
as the great Russian? A Nipkow who
had never even heard of television and
would think 1 was making a fool of
him? I knocked—and stood at the
door, awaiting with conflicting emo-
tions what would happen.

The door slowly opened a little. Be-
hind the narrow slit stood an old grey
haired woman. At the question:
“l'lease excuse me, but does the in-
ventor of television live here?” she
took on an expression which the words
“incredulous” and “confused” are too
weak to describe. I should have liked
best to run away at once. Then came
as answer a stammered “Yes,” a ‘“Yes”
so prolonged that I was inclined to
assume that I had taken the long trip
from Berlin to Pankow in vain. Fin-
ally the old lady, after a long and
thoughtful pause, said, while gently
closing the door, “Yes, I'll just go and
ask.”

Now I waited outside nervously, ex-
pecting at any moment a very “force-
ful” answer or even perhaps the im-
pact against my head of a hard ob-
ject capable of producing severe in-
juries.

But nothing of the kind happened.
A smooth shaven man of about 35§
opened the door and said,

‘“‘Please come in, my father will be
right here.”

I sat in a room which was adorned

according to the good old Berlin cus-
tom with a plush sofa and countless
knicknacks. Antique—but very pleas-
ant and comfortable. After a while
there came in a man apparently about
6V, who said while extending his hand
to me, “Yes, 1 am the inventor.”

He told as freshly and gaily as a
twenty year old, how, on Christmas
eve, in the year 1883, with his stomach
not too well filled, he was working at
his favorite problem, the televisor
considering everything this way an
that, and how he suddenly came upon
the long desired solution, at midnight
or perhaps a little later.

“l jumped up,” said he, * and dane-
ed around the room like one pos-
sessed, so that my landlady came into
my room full of terror, fearing that
something had happened to me. Ac-
tually something had happened to me,
but something delightful, something
which made the hitherto so gloomy
Christmas a brilliant festival, the most
beautiful Christmas festival I can re-
member. Suddenly my stomach no
longer called for food, I was gay, rich,
and happy.”

Very interesting was his answer to
the question of how he had occupied
himself with the idea of constructing
a televisor. Nipkow laughed and said,
repeatedly twirling his fine large mous-
tache, like a sergeant’s which ‘was not
at all grey,

“Well, that is not as peculiar as you
think. At that time the newly intro-
duced telephone was in the center of

(Continued on page 300)

Extreme left: Nipkow’s original conception of the tele-
vision gcanning disc, showing the fundamental scanning
spiral. Center: Nipkow as he appeared at the age of 27.
kwght: facsimile of the first page of Nipkow's original
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A NEW PRINCIPLE APPLIED TO
TELEVISION SUPERHETERODYNES

by R. W. TANNER

# DURING the past three years a great

many improvements have been made
in the art of television. The greatest
amount of research work has been ap-
plied to the scanning mechan.sm, the
light source and the optical end, but
what has been done to improve the re-
ceiving circuits? The present televi-
sion receiver is nothing but a broad-
cast circu.t having b.oadly tuned s g-
nal or intermediate frequency stages
and a res stance audio amplifier. Such
a circuit is far from satisfactory. Tun-
ing with 100 kec. selectiv.ty results in
much interference, man made static as
well as station interfeience. With tel-
evision superhets, having only one
tuned circuit preceeding the first de-
tector, interference is generally so
great (unless located within a short
distance of the transmitting station)
as to make reception of clear pictures
almost an impossibility.

The type of receiver needed for
television reception is one which is
capable of tuning sharpl{ to eliminate
station interference and having a com-
pensating circuit after the signal fre-
quency detector to increase the ampli-
tude of the higher image frequencies
which have been cut off in the tuned
circuits.

Details of Circuit

The writer has under development
a new circuit which employs a princi-
ple exactly suited to the needs of tele-
vision. While this circuit is not ready
to be made public as yet, one of the
principles can be applied to the ordin-
ary superheterodyne.

In the new circuit the signal is not
mixed with current from an osc'llator
to provide the best frequency, as is the
case with a superhet. However, with a
few simple changes, we can use the
guperhet circuit and obtain the results
required for television.

The function of a super circuit
using the new principle is rather sim-
ple. A signal frequency amplifier is
employed, not so much for added R.F.
gain, but rather for increased selectivi-
ty due to the added tuned -circuits.
The currents in the signal frequency
amplifier plate circuit are fed to the
first detector grid through a two-sec-
tion band pass filter.

A 58 R.F. pentode is employed as a
first detector due mainly to the in-
crease in gain, which can equal ap-
proximately one-third that of one LF.
stage. Another reason for its use is
that such a tube wmust be operated
with a comparatively low value of bias
resistor, making it possible to use the
tube also as a second harmonic oscilla-
tor. If a tube were employed which
required a large bias resistor, oscilla-
tion would be practically out of the
question.

Now, here is the way the new prin-
ciple is applied. The beat frequencies
in the detector plate are fed through
a loosely coupled band pass filter, tuned

JANUARY-FEBRUARY, 1933
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Complete circuit diagram of the special super-heterodyne designed by Mr. Tanner.
. See the text for the electrical values of the various parts.

ERIOUS television experiment-

ers who would like to bite into
a really interesting problem in
circuit design will find much
“meat” in this exhaustive article.
Mr. Tanner has been doing a great
deal of laboratory research, and
offers the first fruit of his labors
to the readers of this magazine.
Full circuit constants are given for
the benefit of the constructor.

to the intermediate frequency, to the
grids of a pair of tubes connected in
push-pull. These tubes are employed
in a manner similar to the balanced
modulator of the single side band sys-
tem of transmission. With the advent
of the new RCA-55 tube having two
detector grids, it is possible to elimin-
ate the push-pull stage and employ
only one b55.

The combination of double grid de-
tector and three electrode amplifier
makes it possible to use fewer LF.
stages. The output of the 55 balanced
modulator, if it can be considered as
such, consists of ONLY the two sets
of side bands, the carrier being en-
tirely el'minated. By employing the
proper medium of coupling between
the L.F. stages, we can amplify one
set of side-bands with a rising char-
acteristic towards the highest image fre-
quencies, Which, in the case of 60 line
transmission, is 43,200 cycles. If the
coupling impedances are correctly de-
signed and constructed, the voltage
gain in the LF. stages will exactly
compensate for the side band cutoff in
the signal frequency tuned circuits.

-While it would possibly be preferable
to employ a filter to pass one set of
side bands to the exclusion of the

~ www americanradiohistorv com

other, by proper choice of intermedi-
ate frequency, which cannot be too
high, anu coirect design of the LF.
coupling impedances, the useless set of
side bands will cause no trouble what-
soever,

After the side bands are amplified by
the L.F. amplifier, they are fed to the
grid of a second detector. At this
point a carrier must be applied before
rectification can take place. The sec-
ond detector is also operated as a sec-
ond harmonic oscillator. In other words,
the oscillator coils are tuned to a fre-
quency just half of that of the re-
quired carrier.

The intermediate frequency selected
for the experimental work with this
new principle was 90 kc. Considering
the highest image frequency of 43,200
cycles, the L.F. impedances would be
wound so as to peak at approximately
133,200 cycles (133,000 is close
enough). The impedance coils used in
the experiments were lattice wound 1”
in diameter.

The amplification ratio from lowest
frequency, 90,020 cycles, to h'ghest
frequency, 133,000 cycles, can be con-
trolled by placing small iron cores
through the center of the I.F. imped-
ances. From one to five laminations
of very thin silicon steel will generally
suffice. The use of the iron cores re-
duces the slope of the gain curve.

Although this is not intended as a
constructional article a few details of
the coils and other parts will be given
to enable the experienced experimentor
to try something really new.

The tuning condenser C has a ca-
pacity per section of .00035 mf., each
section being shunted by a .0001 mf.
trimmer. The high tuning capacity
makes for increased selectivity and a
minimum of noise. The high value
specified for the trimmers is for the
purpose of better alignment and to
cut down the capacity range so that
the tuning will just about cover the
range of 100 to 200 meters when the

(Continued on page 293)
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HOW “SCREEN NEWS"
IS TELEVISED

Messages on paper tape reproduced by television
receiver like flashing bulletin signs. System has great
possibilities for deaf people and for other special pur-
poses. Called “Telegoscopy” by J. L. Baird, inventor.

by H. J. BARTON CHAPPLE

® “STAND by for television screen

news’’ was a familiar interject.on
during the course of the experimental
television transmissions put out by the
Baird Company in England soon after
it commenced the broadcasts using the
first B.B.C. transmitter at Brookman's
Park. Not only was there a novelty
appeal in this portion of the program,
but it provided those looking in with an
excellent method of test.ng the effi-
ciency of their receiving apparatus. In
those early days, namely, the Autumn
of 1929, the signals were transmitted
through one channel only so that tele-
vision was like the early films when
subjects had to be captioned. These
captions were obtained by running a
moving band of letters in front of the
transmitter so that those looking-in at
the receiving end read out the name
of the art'st and the song by the let-
ters passing across the screen, some-
thing like the present-day news bulle-
tin signs.

The pictorial diagram of Fig. 1 ex-
plains the scheme that was adopted.
The ordinary spotlight method of scan-
ning and a standard ratio disc were em-
ployed, the photo-electric cells picking
up the reflected light in the conven-

AMPLIFIER =" T~ "==

PHOTO-
ELECTRIC _
CELLS -, ™~

Above: Special dise
outfit for reproduc-
ing television ‘“‘screen
news.” Left: Pictor-

MOTOR=
i ial laqou.t of the
" | transmitling appar-
LENS i atus.
SCANNING
DISC )

FlIG. 1

tional manner for conversion into “Stand by please for Television Screen

equivalent terms of electrical current.
Figure 2 is a diagram of the white
screen placed at the back of the ar-
tist while being televised, and in the
center is an aperture behind which the
“news’” apparatus was placed.
Originally this was hand worked,
but later a motor driven model was
introduced. When the announcer in-

terposed for a moment on the vision
wavelength and was

heard to say

A complete “screen news”
layout, showing the scan-
ning apparatus and the

special typewriter with
which the messages are
written.
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News,” the sliding panel, which had
previously obscured the aperture, was
drawn to one side and the lettering
moved across the field of vision from
right to left. The size of the letters
was 3 by 2% inches, these being the
most suitable dimensions for produc-
ing the best results.

The interior of the apparatus con-
tained an endless roll of varnished
linen, which passed at intervals over
rollers, and along which were regular-
ly spaced small slots for the insertion
of the letters. A lining of thick felt
reduced the sound caused by the let-
{.ers continually passing over the rol-
ers.

With moving black letters on a white
background, those looking-in could see
very readily whether there was any dis-
tortion being brought about by the
radio set employed. Shadows, if pres-
ent, were quite clear, while ghost im-
ages were readily noticed on long dist-
ance reception. This method of con-
veying intelligence was really one of
the earliest uses suggested for televi-
sion, and in 1927, when Mr. J. L.
Baird was working on this scheme of
television development, he took out
several patents covering the apparatus
des’gned and coined a word to repre-
sent the process, namely “telelogosco-
py.” This rather unwieldly word is a
combination of three Greek words
‘“tele,” “logos’ and “skopos” and means
literally “seeing writing at a distance.”

In the year 1929, however, special
equipment was built up to scan and ac-
tual tape on which the letters were
typewritten. It was made originally
for Prince Purachutra to transm't Sia-
mese characters, for being unorthodox,

' (Continued on page 293)
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they did not lend themselves satisfactorily to other methods
of transmission, as for example, in those circumstances where
fading makes Morse transmission difficult.
illustration and Fig. 3 shows both the original apparatus laid
out for inspection and the method of working (pictorial form).
A special typewriter was used, adapted to printing Siamese
characters on a tape similar to the machine shown.
roll of white paper tape runs freely in a shallow cylindrical
easing on the top right-hand corner of the machine and this
tape is fed out on the left with the usual intermittent feed
The tape then passed through
n frame-work at a constant speed, a loop of tape being main-
tained between the two machines to allow this to take place.
A beam of light from a projection lamp was focused on to a
prism inside an apertured drum scanner, then bent at right

pusociated with a typewriter.

=-=RADIO
RECEIVER

angles by the prism and made to cover a
rectangular area as shown by the dotted
lines.

Rotation of the drum caused each
hole to move vertically across this
area and a pencil of light passed
through being projected finally on_ to
the tape. To make the fullest possible
use of the available line or radio trans-
mission channel, the scanning area

An accompanying

The large

AMPLIFIER

TYPEWRITER

SCANNING
DRUM

FIG.3

FiG.4

Fig. 2: The ap-

paratus is behind

the center aper-
ture.

Fig. 8: layout of
the complete type-
writer set-up.
Fig. 4: arrange-
ment of a “news
by television” re-
cetver.

7
SCANNING
DISC

conformed exactly to the size of the
portion of tape in the field at the time,
the picture shape being long horizont-
ally and narrow vertically. Photo-elec-
tric cells picked up the light reflected
from the scanned printed strip and the
resultant signal pulses were amplified
and transmitted in the orthodox man-
ner. With this form of apertured
drum, line curvature is almost absent

wuu 4l the recewving end the resultant
lettered image can be viewed by disc,
mirror drum, lens drum or apertured
drum apparatus.

Another illustration shows one of
the actual experimental receivers em-
ployed while testing out this “news by
television” by wireless. A sixty-hole
disc was employed and the plate of
the neon lamp is seen to be long hori-
zontally and narrow vertically. Figure
4 pictorially represents the arrange-
ment adopted.

If a permanent record of the script
is required British Patent No. 324904
gives details of a scheme. Briefly it
conssts of a chemically prepared tape
passed through a set of contacts which
are connected in turn in scanning se-
quence to the output of an amplifier
at the receiving end. This marked
tape can be read out direct or be pro-
jected on to a screen if desired,

The whole scheme iust described has
a definite use and may sunplant, or at
least sunplement. other means of com-
munication in quite the near future.

A NEW PRINCIPLE APPLIED TO TELEVISION “SUPERS”

When tuning, the two dials, the
three-gang condenser and the oscillator
condenser C2 are rotated at the same
time. The tuning on both dials is
rather sharp, depending of course, up-
on the degree of coupling between L2
and L3 and between L6 and L7. The
spacing between coils L6 and L7 should
not be less than 1%” and possibly
somewhat greater.

After the signal frequency circuits
are adjusted correctly, a signal should
be tuned in and the LF. peaking con-
densers C3 adjusted to point of maxi-
mum signal strength. At the same
time, an adjustment of the second de-
tector oscillator condenser C6 will be
needed so that the second harmonic
will be exactly the same as the beat
or intermediate frequency.

It would be well to say at this time
that the center tap on L7 MUST be
exact or some of the carrier will get
through the balanced modulator. To
be sure of this, when having the coils
made, specify coil L7 wound on same
form in two equal sections side by side
placed as close as possible. The cen-
ter tap will then be the common con-
nection to each.

The new principle involved in the
function of this television superhet,
that is, the process of compensating in
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(Continued from page 291)

the I.F. amplifier for the loss of the
higher image frequencies in the signal
frequency circuits, is unique in its ap-
plication and in past experiments has
proven very interesting, to say the
least. This new principle is still in the
process of development but considera-
ble is expected of it when the work is
completed.

Circuit Constants
C—3 gang .00035 mf. tuning conden-
ser.
C1—1. mf. bypass condensers.
C2—.00015 mf, oscillator tuning con-
denser.
C3—.0005 mf. I.LF. tuning condensers.
C4—1 mf. bypass condensers.

C5—.00025 mf. IF. coupling conden-
sers.

C6—.0018 mf. 2nd oscillator tuning
condenser (approximate capacity).

C7—.001 mf. bypass condenser.
R—300 ohm S.F. bias resistor.
R1—2500 ohm bias resistor.
R2—.5 megohm LF. grid resistors.

R3—100,000 ohm 2nd detector plate
resistor.

R4—25,000 ohm A.F. filter, resistor.

R5—Variable 1st detector grid bias
resistor 0 to 2,500 ohms.

www americanradiohistorv com

RFC—I.F. radio frequency chokes.

L—Antenna coupling coil.

I1—S.F. grid coil.

L2—S.F. plate coil.

L3—1st detector grid coil.

L4—Oscillator cathode coil.

L5—Oscillator plate coil.

L6—1st section of I.F. band pass fil-
ter. 8 M.H. inductance. Lattice
wound.

L7—2nd section of band pass filter.
8 M.H. inductance. Lattice wound.

L8—IF. coupling impedances. 30 M.
H. Lattice wound.

L9—1.2 to 1.5 M.H. cathode coil
Lattice wound.

L10—Approximately 7 M.H. induct-

ance. Lattice wound.
Coil details:
L L1 L2 L3 L4 L5
5 22 22 22 16 39

L and L1 wound with 24 D.C.C.
wire on a form 1%” diameter. The
turns are not spaced. L is &” from
Li1. L2 and L3 are wound on a 1%"
form 4” long, with about 1% " separa-
tion between sections. Same size wire
as on the other form. The oscillator
coils L4 and L6 are also wound on a
1%” form with a 24 wire.
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MOST POWERFUL TELEVISION
TRANSMITTER IN WEST
COMPLETED

® COMPLETION of the most powerful

television transmitter in the West, and
among the most powerful in the United
States, is announced by the Don Lee
Broadcasting System, through Harry R.
Lubcke, director of television for the net-
work.

Rated at 1000 watts, and with 4000
watts maximum output for signal peaks,
the new transmitter, with call-letters
W6XS, went on the air for the first
time on regular schedule, Friday, Decem-
ber 23, 1932, from 6:00 to 7:00 p.m.,
broadcasting action reels and close-ups
of motion picture stars. This schedule
will Le maintained daily, except Sundays
and holidays, it is announced.

Embodying many ultra-modern and
far-advanced features, many refinements
of which have been worked out by
Lubcke and his staff, W6XS is ten times
more powerful than the sister television
transmitter, W6XAO, which has pion-
eered several significant achievements
in the ultra short-wave field, notably the
transmission of a motion picture image
to an airplane speeding high above Los
Angeles last summer.

Opening on regular schedule on the
first anniversary of W6XAO, the new
high-powered television transmitter of
W6XS will operate on a frequency of
2150 kilocycles, or 140 meters. Grid
modulation, new air-cooled vacuum tubes
and other highly advanced features of
the 1)00-watter, are expected to provide
signal coverage of the entire state.

As in the case of the smaller W6XAO,
the new transmitter is at present located
in the Don Lee Building at Seventh and
Bixel Streets, Los Angeles, where the
Don Lee staff of engineers have just com-
pleted construction of the West’s new tel-
evision giant.

W6XS will transmit an image of 80
lines, at a rate of 15 images a second,
the same as broadcast by W6XAO.

It is significant to note that both trans-
mitters will be operated simultaneously,
thus offering receiving stations an op-
portunity to check results on both the
ultra high-frequency channel used by
W6XAO, and the lower frequency chan-
nel of the new transmitter.

NEW HARTMAN SCANNER UNIT

® THE accompanying photo shows a new

scanning unit which has recently been
brought out by the Hartman Television
Laboratories of 1304-18 N. Howard
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LIST OF
TELEVISION STATIONS

® THERE are now about thirty-four

licensed experimental television sta-
tions in the United States, of which
some thirty are intermittently in oper-
ation, according to the New York Sun.
About eight of these transmitters are
linked with regular broadcast stations
for sound accompaniment and are send-
ing out their images simultaneously with
audible programs from sound broadcast

studios. Recently W2X AB in New York
City discontinued using W2XE for its
sound channel and now has a voice
channel alongside its picture channel.
(See October 1932 number of TELEVISION
NEws.) .

The list which follows gives the latest
complete data for the scanning disc
needed, as well as the location of the
transmitters.

1,600 TO 1,700 KILOCYCLES

Call Power in Scanping
Letters. Watts. Company. Location. Lines.
W2XR (1) _. 500 Radio Pictures, In¢. ...........—______Long Island City 60
W1XAV (2) 1,000 Shortwave and Television Co. ... Boston, Mass. ... 60

2,000 TO 2,100 KILOCYCLES

W3XK ._._....5,000 Jenkins Laboratories ..._____._._____._Wheaton, Md. .. B0
W2XAP (3) 5,000 Jenkins Television Cor ..Washington ___._ G0
W2XCD _._.__5,000 Deforest Radio Co. ..o -Passaic, N. J. _. @0
WIXAO (4) .. 500 Western Television Corpe eeoeeeeceeChicago . G
W6XAH 1,000 Pioneer Mercantile Co. ... Bakepsfield, Cal. 60
WIXK - 100 Jowa State University ... ... __lowa City, lowa 60
W8XAM 1,000 Sparks-Withington Co. ... _.Jackson, Mich. .. 1
2,100 TO 2,200 KILOCYCLES
W3XAK .. 5,000 National Broadcasting Co. _..........._Portable ______ S |
W2XBS _. 5,000 National Broadcasting Co. ... —New York City .. 60
W3XAD _____ 500 RCA-Victor Co. Camden, N. J, _ 60
WBXAN ___._..1,000 Sparks-Withington Co. ... ... Jackson, Mich. _ 1
W2XCw .. 20,000 General Electric Co. ... ........_._.._._Schenectady _ _ 1
W8XAV 20,000 Westinghouse Elec. & Mfg. Co. .__Pittsburgh ______ *
W6XS (5) ... 500 Don Lee Broadcasting (01,33« R Gardena, Cal. ... ?
WOXAB (6) ..2,600 National Broadcasting Co. ....Chicago ... - 60
W9XO0 ____.... 100 Kansas State Agri. College Manhattan, Kan. 60
2,750 TO 2,850 KILOCYCLES

—_— e 1,000 Sparks-Withington Co. ... -Jackson, Mich, .. 1
WOXG 1,600 Purdue University ... ___ W . Lafayette, Ind. 60
W2XAB (7) .. 500 Atlantic Broadcasting Co. ........_.. —.New York Ciiy _. 60
W3XE .._._.__1,600 Phila. Storage Battery Co. ... -..Philadelphia, Pa. 120
WO9XAA (8) .. 500 Chicago Federation of Labor ... -.Chicago, Ill. ... 60

43,000-46,000, 48-500-50,300 AND .60,000-80,000 KILOCYCLES
W10XG ... 500 De Forest Radio Co. ... Portable ______ *
WIXD (9) .. 500 The Journal Co. Milwaukee, Wis... 7
W3XAD ... 000 RCA-Victor Co., Inc. .. _Camden, N. J. .. 1
W2XBT ... 760 National Broadcasting Co. .... .____Portable ... - 7
WI1XG . ... 30 Shortwave & Television Co. ....__.__Portable ... %
W2XR ... 1,000 Radio Pictures Long lsland City *?
W2XF . 5,000 National Broadcasting Co. —._....New York City _120
wW2XDS . 2,000 Jenkins Television Co. ... Portable ._.......__ 1
W6XA0 ... 160 Don Lee Broadcasting System _______Los Angeles, Cal. 7
W3XK ... 1,000 Jenkins Laboratories _____________ ———Wheaton, Md. _.. 1%
W3XE ... --1,600 Phila. Storage Battery Co. .._.__.Philadelphia ... ?
— s 1,000 Sparks-Withington Co. ......._.___ Jackson, Mich., .. ?

(1) In connection with sound station W2XAR, New York.

(2) In connection with sound station W1XAU, Boston.

(3) In connection with sound station W3XJ in Washington, D. C.

(4) In connection with sound station W1BO, Chicago.

(5) In connection with sound station KHJ, Los Angeles.

(6) In connection with sound station WMAQ, Chicago.

(7) In connection with sound station W2XAB in New York.

(8) In connection with sound station WCFL, Chicago.

(9) In connection with sound station WTMJ, Cleveland.

Street, Philadelphia. It is known as
Model 16L. The General Electric 1200
RPM Synchronous motor is over 6 in. in
diameter and has plenty of reserve power
for driving the 16 in. lens disc. The
motor is rated at 1/6 H.P. Two contact
rings with brush holders are fastened
to the outside frame of motor, making it
possible to continuously rotate the motor
housing without twisting and winding
up the 110 volt cord. The two cast iron
hangers, besides being fitted to hold and
swing the motor, have a platform mount-
ed on their tops which supports both

the lamp housing and picture screen.
Lamp housing is adjustable both hori-
zontally and vertically. The 8 x 10
translucent screen which is supplied is
held in an aluminum frame. A con-
venient knob is furnished for “picture
framing” and is located just below the
translucent screen. This model scanner
is also furnished with a punched disc and
magnifying lens for experimenters who
wish to save the expense of a lens disc,
and is known as the Model 16 P. Lens
disc and screen may be purchased sep-
arately.
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Modern Tuning Coil Practice
(Continued from page 267)

the grld coll connected (or the separate
aerial coll) tunes broadly over the iediuin
waveiengtng,  This allows the suong lucal
station Lo set up a signal in the aernal ¢wil
winch reaches tne grid by the strap capac-
Ities in the clreuit.

The “‘govdness’ of the coil affects the
resuls. witn a good coll, having tap-
pings, It might so happen that the lucal
station i8 tuned In guite strongly. With a
bad coll It is more the general lack of
selectivity that allows the local station to
get through. If you definitely tune the
aerial to a wavelength such as 1,000 meters,
break-through vanishes.

But the regeneration circuit will be found
to behave strangely at about this point.
This arrangeient is really not satsfactury
and It doues not bhay, therefure, to use a
goud coil and to tap It near the grid end.

This avoids break-through, hut the sel-
ectivity over the long-wave band is buor,
as the coupling is lou great. Ay soon as it
is reduced, the wavelength of the aerial
cireuit Is lowered and the medium-wave
stations Is again admitted.

A separate aerial winding can be used
and if there are sufficient turns, the break-
through will disappear, but the aerial and
grid colls must be well spaced.

It is possible to adjust a coil to sult a
particular aerial and set of conditions, but
for general purposes there is a simpler
method of attack. The thing to do is Lo
destroy the resonance at any medium wave-
length.

A resistance may be fitted in the aerial
circult. The exact value will, once again,
depend upon the type of coil, its goodness,
and the nature of the aerial,

The resistance may be jolned in the aerial
lead to the coll and an adjustable one of a
few hundred ohms s best tried. A small

choke having 200 turns of No. 36 or 38
enamelled wire on a bobbin about l-in.
diameter will have the desired effect. But

any such addition to the circuit is bound
to affect the long-wave stations a llttle.
‘Thus the addition of a choke breaks the
resonant circuit to medium wavelength,
but tends to affect the selectivity and sig-
nal strength over the long wavelengths.
it bad break-through Is experienced, try
first a pre-set condenser in the aerial lead

to the coil. Then try a low value across
the aerial tap to ground. This is often
effective. . See that the aerial wire does not

lie near the grid lead to the tube or the
tuning condenser, and be particularly care-
ful when the medlum-waveiength coil is
fitted near the long-wavelength colil.

Much of the trouble is to be traced to
the way in which the two coils are con-
nected by the switch and it is advisable to
fit the two coils at right angles.

If you switch over from one coil to the
other as In Fig. 11, the results will be
least affected by break-through provided
the precaution is taken to adjust the aerial
circuit. When a choke or damping resist-
ance is used In the longwave circuit, it
must be switched out of circuit when the
medium-wave coil is being used or the re-
sults will be very poor.

Medium- and long-wave coils are switch-
ed in many ways. They may be placed in
parallel with a simple switch, as in Fig.
12, for medium wavelengths, the switch be-
ing opened for long wave-lengths. An-
other method Is to short-circuit the long-
wave part when receiving over the medlumn-
wave band, Fig.

These last two methods are often used,
but not when really good coils are fitted.
The best practice is to change over com-
pletely as in Fig. 11, but then care must
be taken to see that the coils are not
coupled.

1f, for example, the coils were close to-
gether and you were receivirig over the
medium wavelengths a point in the tuning

3 5

FIG.13
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sockets, glazed upper sur-
face, give maximum effi-
ciency in ultra high fre-
uency cirtuits, suitable
or sub-panel or base-
board mounting, availabie
in standard 4, 5 and 6-
pProng types.

tube and coil |
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TMP

TYPE TMP
Transmitting
Condenscr
Split-stator type, for me-
dium power push-pull
transmittets.
meter work—give extreme-
Iy accurate balance be-
tween both sides of tank
coil. Heavy
plates, rounded edges,
self-aligning conical bear-
ings, rigi frame con-
struction, 3000 and 6000

volts.

polished |

Fine for 5- |

|
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SEU S-W CON-
DENSER
For short-wave work oaly.
Heavy double-spaced,
rounded edge 270° plates,
insulated front bearing,
constant _low impedance
pigtaii, Isolantite insula-
ton, single hole panel
or base mounting. An

capacity up to 25 mmf.
For ultra short-wave tun-
ing or neutralizing in low
power transmitters.

MIDGET R-39 COIL
FORMS
Made of improved R-39,

low-loss ulera
rial. Have best form
factor for ultra S-W work
and lowest power-factor,
insure stability, maintain
calibration.  Also avail-

able in larger size with
either 4,
regular

5 or 6-prong
for short-wave

use.

HF mate- |

vzt e )
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WHEN YOU BUILD

<> ShortWave <®©>

When you build a short-wave recciver or transmitter—get the maximum effi-
ciency and performance with these NATIONAL parts, designed for short-wave
NATIONAL Company, pioncer in the radio field and in the manufac-
ture of electrical apparatus since 1914, has developed a full line of parts for
ultra short-wave usec in its Rescarch Laboratories.
below. The full NATIONAL Company line of the famous Velvet Vernier
Dials, Variable Condensers for Receiving and Transmitting Use, Transformers
—RF, Audio and Power, Tube Shields, SW-58 and SW-3 Short-Wave Re-
ceiveres, NC-5 Short-Wave Converter, Ultra High Frequency Receiver HFR
(5 meters), Ultra High Frequency Converter HFC, Communications Type Re-
ceivers AGS and 58C, MB-32 DecLuxe Broadcast Tuner, Speaker Amplifier
and Power Supplies, are all shown in the new NATIONAL 1G6-page Bulletin
No. 200, sent free on receipt of coupon below.

Some of these are shown

“N” VERNIER DIAL

A 47 solid German-silver

precision dial with the
original _and  matchless
Veivet Vernier mecha-

nism and a real vernier
permitting accurate read-

ing to 1/10 division.
Has 3-point attachment
for easy and accurate
mounting.

%100 R. F. CHOKE

COUPON
National Co., Inc.,

61 Sherman Street,
Malden, Mass.

Please send me
new  Bulletin - No. 200,
giving  full  particulars
and prices of NATION-
AL Short-Wave and other
parts  and apparatus.
(Write your aame and
address in margin below
and mail today.)

«1-2-33

your
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might be found wheré the set seemed
‘‘dead.”

This would be due to the wavelength
being equal to thé natural wavelength of
the unused long-wave coil. 1f this coil is
short-circuited, the natural wavelength will

alter and the tuning of the medium-wave
coil might not be affected. By placing the g
coils at right angles, however, the possible 1 Give
lll“?{‘fecls are gre;:ltly reduced. ’ \\\J’//
en using good coils, therefore, mount A / 1

them at right angles, as far apart as pos- \s A TeChnlcal
sible, and switch from one to the other. AN

Break-through wiil be the minimum, and

Information

if it cannot be avoided by altering the posi-
WHICH CONTROLS YOU? [ tion of the aerial tapping, a resistance or | on the
Science says that the chemical elements compos- s_mall choke should be joined in the aerlal . .
ing a man’s body may be bought for sixty cents at l cireuit, Bulldlng
a pharmacy shop. But the real part of you is the
infinite, crestive power within—it wmakes YOU a of
ivi vital being. .
lwbnyg,‘h' properguse of this ceeative, sleeping force | The screen Grld Tube AS Worthwhile
within you, you can DOMINATE YOUR, LIFE ortnw
and MASTER THE CONDITIONS WHICH | Detector
SURROUND YOU. The Rosicrucians have shown . Apparatu.
thousands of thinking men and women how to use (Continued from page 270)
this infinite power. l&“"‘ to direct the inner ! Drt-print  contalnlng data for
processes of your mind. detector output. For complete absence of vonstructing this 3 ft. spark
This Free Book Explains distortion, thle Villlllle Ilry wlmc‘l the piate Vuuin-Tosla coil. $75
. p will send the SINCERE urrent v_na%’ he allowe _lo'(r_op on tuning- s
SETEIII(QERR:“II‘;::“‘::’PY of the new book, ""The | )':, ll({)eo?:g:‘)‘g l‘g.‘gls.o fallrl) c”“‘;u»" t d]?- Includes condenser date.
Plaive of ulle Smin’' wiich solfs Low youspmy | SE0UY S0at o (he o oer, Ll 15 Oeunlly
bclcome . ﬂ(u!"l ::L:dh"?‘ ‘:i“"“:'s‘f‘;;“:'o" Addtezy Now let us look at similar characteristics OTHER “DATAPRINTS”
ORE LIS W&ribe v.C | for a screen-grid tube. As with triodes,

there is an optimum value of “tuning-in"*

it IR A= 3 o ; . £ TESLA OR OUDIN CoOILS
RO’I( RU(IAN BROTHERHOOD 4(::83 Ipl:arlll)lli:ls‘;blgm\lvellt,l(). di}:flgrenzt b\l";:l‘L‘:;s ”l;? 12 Volt D.C. solenoid, Iifts 2 th. through ! inech 0.50
____AM®PRC____ —_

38 Inch spark. dats for building, including
condenser duta —50.7%

8 inch spark. data for bulldlng, including con-

load resistance. Fig. 2 shows the plate
current-plate voltage curves for the sereen-
=zrid tube taken out for a number of val-

SAN JOSE . “CALIFORNIA

value would not only entirely upset the 3 ft. Oudin Coll 0.50

; u'es n{la_|)|)lie(l ‘high-frequency voltage to | denser  data 0.78
Just 8 reminder—The Rosicrucian the grid input circuit. Violetts type. higb frequency coll dsta; 110
Brotherhood is NON-RELIGIOUS On drawing the load line in the same solt A.C. or D.C. type: 1% oDark; used for
way as for a triode it will be at once seen giving  “‘violet ray’" treatments — 0.73
Be a I ELEVISION that there is a very much more restricted tlow to operate oudin coll from a vacuum tube
area available within which various values osclliator - 0,28
R »f load resistance can be applied without
XPER, the risk of distortion. M?T?‘R-”-l /'16 Ll.ll'.l.‘lllnznvo;lm.k’.)(rl. u.;‘;nﬂ;:.
= When dealing with triodes it is ecommon suitable for drivin -
ey WhiLIE the nextifou Jears. Monsania practice to look up the published figure for pars st sarmtennt iofa], TaBLalice— 4’:'::
“;"muine;":::’w",f""j":“, earin. (tha ‘nternal resistance, or impedance, and dou- 1200 eycle Syar Motor 5
you be one of these? There in only hle this for a suitable load resistance in 60 cycle Synchronous Motor 0.50
one way tor you to getinto Televirlon *he plate circuit. What happens when MAGNET COIl. DATA
= ) 8nd that iy with specialized tralning. this rule is applied to screen-grid tubes?
- T"l",""""('i""hf"‘""'“ o “""‘IL" Fgﬁ! Triode I d Powerful battery electro-magnet; 1ifts 40 lbs. $0.50
’ Bl DSunaaly. ettty ar new businces ~ Ariode Impedances I 110 volt D.C. magnet to 1Mt 20 Ibs. _ 0.50
N Liyoerool ane sendl yous g dnd W“lh “"‘5 elass of tuhe the rated if]l- 110 Vot D.C. soleiofd; Hfts 2 Ih. through § fnch 0.30
address for full information about our ‘ernal resistance, or impedance, is usual 3
‘ plan whereby you may ‘."_"Pu!{'lo“"“ of a‘ very h‘igh value c:)m;)ared \silhs (‘h:\){ S dgvolt AD. Co dirold; 1IN lbl. m;;"h: sh :’::
!:'-:r'l;f;ivngrlehue!e;:;‘lnietl‘e‘lv)u;llg:mbg{u;ﬁ:; of a trinde. For instance, a trinde normal- A.C. Solenold. Powerfui, 110 volt, cyele __ 0.
soun’s talleat gkyscraper—into a high 'v used for detector purposes may have an [ TRANSFORMER DATA
‘pay position. Write Today. mpedance of approximately 10,000 ohms,
Sid Noel, Prosident whereas rated figures for impedance on i Any size. 200 to 5000 watte. (1 {"‘d":" llr;d
||l FrRST NATIONAL TELEVIX N screen-grid tubes vary from 200,000 to 500,- 1 gccondary voltage dats supplied—1pec T 51,00
2905 Power & Light Bid, 00 ohms. | lwm‘- ;:doovollul:erelI'redl i ;t 1.
K s City, Missourl| i i K.w .000 Vol ransformer Data, volt,
BBH.BEG == Zees et A plate resistance or loading of sueh a ‘ 60 cycle primary. Suitable for operating

rorrect relationship be'ween plate and

‘ 7
| screen voltage, but would introduce serious %mﬁ‘.w,-;o lf,:,‘.’,oeo ,,‘,;’,',{a,{“";!,‘,’,’{;';ia l:::..oplglr?
PAWN-H. Z.H4POLACHEK | distortion. iRt ot atiog 8 tneh Oudin Cotl o om0
ate Kesistance 1 to 12 fnch Svark Dats ... e 075

YOUR IDEAS 234 BROADWA ! On referring again to Fig. 2 we may as-

RIGISTER YOUR | sume that the load line AC refers to a RE R GERATION. MACHINE,— IDMtapsINt ==
TRADE-MARK sy | plate resistance of, say, 20,000 ohms. From . e N
REG. PATENT ATTORNEY PROF. ENGINEER }he‘shnpc of ‘hel c]ur\'eg,o:l&;i\‘; v.';lne of ‘r;lnlte g

i oad resistance below 20, ohms wi he 1 R NE — ecords Volece
CALL or SEND your SKETCH D l quite suitable from the point of view of TE"cinGa"“::‘ugm on .tnl wire by
or Simple Model for O distortion, but lower values will naturally notism. Code can e recorded *

. . [ give less voltage output. and translated “slow’, Constructionsl

Conﬁdentlal Advice o 1f 0\\-e attempt to r:me higher va.luesl than data (speclal) - $0.50

;i 20,001 ohms for the particnlar tube in
No Charge for Consultation I question. the load line, Al Cl BI, eufting T eonUr®) TBRdIo] e Tt $0.50
— == =SB0 UPO N == T the family of curves at a more ohlique | i ‘l e i
Dear 8ir:—J'lease send me full Informatfon angle, will obviously give rise to quite un- SreciTaniaal L parsmnentsy =
and lterature about Patent Protection. with- N even distribution of current change for the Polarized Relay—liltra Sensitive - 0.50
out obllgstion. ol radio-frequency voltage applied to the grid | § Electro-Medical Cofl (Rhocking Cofl) 0.50
: and bad distortion will result. | o " . Tow B
Nams wW Hence for a given screen-crid voltaze c'fﬁfin,m‘f‘a'{on°2;,';'°,,,d'|'n".',y clock 0.50
Address - there Is a definite eritical optimum vajue
of plate load resistance. The lnwp;‘ the MISCELLANEOUS DATAPRINTS—
sereen voltage the larger cean be made the
plate resistance for a given applied plate Eletele s, T e e aake %
UNIVERSAL voltage. 20 motor cfrcults—hook-ups ... T o0as
u Decreared Strength 20 practlcal telephone hook-ups 0.50
Protected Dxaphragm On the other hand, as the sereen volt- SLIDE RULES—Speclally Sslected
e age is rednced, the radio-frequency signal ,
yp - strength which the grid ean accept without Rtudents d”“"“" ‘:,Wd slide rule. “"‘"“'l’.‘ "
1933 MODEL “X the tuhe heing overlnaded is decreased. engraved  {prepa N T .
Desk Mount When using a screen-grld tuhe as a de- ELECTR!C]AI: el ““':i 10 ;“'I:d:::' Sur
€sk: Mou tector, therefore, it is neeessary to effect i o iof a0 s 5.75
Here 1s micronhone value without A compromise between screen voltage and =, " 4.00
precedent! A brand new, 1833 model, lond resistance such that the tnbe will ae- 6 Pocket lll'de rule B
atmad U ot R T e cept a reasonably large radio-frequency e i R ol Y
Excecds every reasonable requirement for aquslity signal withoul overload, but, at the same % amster, pss
performance.  And. in additlon. this sensationally time, tn choose a load resictance which 8tudents’ Circular Blide Rule |
succesful Mode! "X iz now made damage proof will enable us to ohtain full advantare (Postage (0 cents oxtra on last three slide rulss.)
B T VSR, SRR ) | from e it Soltaen Saindation a7
3 S orded by the screen-grid tuhe.
. . Fig. 3 shows the plate current/grid The DATAPR[NT COMPANY

Universal Microphone Co., Ltd., voltage curves of the screen-grid tuhe for
424 Warren Lane fnglewood, Calif., U.8.A. fwo different screen vVoltages, indicating Lock Box 322 RAMSEY, M. J,

4 Himitation of input by reduction of screen

LN voltage, and Fig. 4 the corresponding plate
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AFLRO

INTERNATIONAL
ALL WAVE 11.TUBE
SUPER.HETERODYNE DE LUXE

Completely Assembled
With 2 Matched Full

Dynamic
Speakers $29-75
At last! World wide

reception at a sane
price. 15 to 550 me-
ters. Besides the reg-
ular broadcast band.,
it brings in foreign
programs, amateurs,
ships at sea and aeroplanes.
No plug in coils. Latest

police calls,
One d‘al control.
superphonic tubes.

AFRO 4.TUBE MIDGET

$10.95 less tubes

2.95 kit of tubes

The lowest priced quali-
ty Midget Receiver on
the market today. Very
selective, brings in long
distance like local sta-
tions.

: - AERO 6.TUBE MIDGET 18.50
AFRO WORLD WIDE
I-Tubs _ SHORT  WAVE

SET for Head-
'95 shone Operation

Listen in DIRECT to Leon-
don. Paris. Berlin. Buenos
Alres and other broadeast-
ing stations throughout the
world via short waves. Your
ordinary recelver cannot tune
In these low wave statlons.
WORLD-WIDE RECEIVER
gets 15 to 500 meters. Acro
2-Tube Bhort Wavre Set
$8.75. The same as above
set bLut it has 1 stage of Audio Frequency added to it.

Write for Complete Catalogue,

CHARLES HOODWIN CO.

4240 Lincoln Ave,, Dept. A25 Chicago

AERO 5-TUBE MIDGET $11.90 |

$19.95 $19.95
16" LENS DISC

1200 R.P.M. General Electric Sync Motors

—approx. 1/6 H.P., over 6%* dia.. 25 lbs.
(will drive 18" discs) $16.75
24" . . $4.75

Punched Scanning Discs. alum,
18 -$3.95

Ratheon Crater lamp . 3$5.75
1%x1% Plate Lamps  $3.50
Hot Cathode Crater lamps3,
(very powerful light) $19.75

Model 16LD Scanner com-
plete as pictured, with

RPM Sync Motor $69.50
Enclose 10c for 1933 catalogu:
A —no stamPs accePted.

Hartman Television
Laboratories

1304-18 N, Howard St.
Phila., Pa.

News of the industry, 7"

technical articles,

gervice hints, ideas

and hundreds of
bargains.

T =_———h
LT MORE ¥ RAvIo conp

T
New York, 'N. Y.

Dept.
725 Broadway

JANUARY-FEBRUARY, 1933

current/plate voltage curves for the same
tube for two different screen voltages, In-
dicating the limitation of load resistance
by a high screen voltage.

Having taken the above precautions,
however, there is no doubt that the
screen-grid tube offers a distinct advant-
age over the triode as a detector, chiefly
owing to its higher efficiency as a voltage
amplifier, but also in a very large degree
to its much lower plate-grid interelectrode
capacity, which reduces the dar-ung on the
tuned-grid circuit and therefore materially
improves the selectivity of the receiver.

One of the biggest disadvantages of a
triode tube—particularly one with high am-
plification—is that the effect of interelec-
trode capacity between plate and grid
“‘throws back® on to the grid circuit any
change in loading which occurs in the plate
circuit.

This makes accurate ‘'ganging’’ over the
whole of the wavelength scale extremely

difficult. A
Avoiding “Throw-back”

The use of a screen-grid tube as de-
tector, with its attendant low plate-grid
capacity, avoids this ‘‘throw-back' effect,
and enables accurate ganging of pre-de-
tector tuned circuits to be done so as to
hold good over a wide band of wave-
fengths. This naturally makes for im-
proved selectivity.

.The selectivity being such an
ant factor
design, the

import-
in radio receivers of modern
possibility of utilizing the

screen-grid as a detector tube is of the
greatest interest and importance to de-
signers.

.

MODIFYING LOUD SPEAKER
TONE COLOR

(Continued from page 273)

may be, it will not be possible for very
much bypassing to take place. On the
other hand, if the resistance is extremely
low, the condenser will have full play in
bypassing the loudspeaker current.

So you see what we have in a selectire
bypasser in the form of the condenser and
a non-gelectire obstructor in the form of the
resistance. The condenser does the select-
ing, allowing a much freer path for the
high frequencies than for the low ones,
whilst the variable resistance gives us a
check on the extent to which the condenser
is allowed to rob the loudspeaker of its
current.

Now when it comes to low frequencies
we make use of a low-frequency choke in-
stead of condenser. Here the position is
just the reverse. The choke, as you know,
will form an easy path for low frequencies,
hut a difficult path for hish frequencies.
The choke, in fact, acts in precisely the
same way as the condenser, except that the
choke favors the frequencies more and
more as they become lower, whiist the
condenser, as already mentioned, favors
them as they become higher and higher.

All we have to do then for the low-note
suppressor is to take the low-frequency
choke (1 henry) and connect it across the
loudspeaker terminals or the outpnt of the
set. TFor the purpose of regulating. as
before, we introduce a variahle resistance
in series with the choke. With the choke
the varfahle resistance may be, say, 30,000
ohms or sometimes less.

There is just one point which I should
mention and that is that in a good many
modern sets an output transformer is used
between the last tube of the set and the
loudspeaker. For instance, to take an ex-
treme case, if a low-resistance moving-coil
londsneaker is used a high-ratio stendown
transformer will be used between the set
and the speaker.

For Boomy Loudspeakers

If this transformer is included in the set,’

the tone-control arrangement cannot con-
veniently he fitted externally to the set
and must be connected acrors the primary
of the transformer. On the other hand,
the transformer is sometimes Included with
the lovndspeaker itself, in which case the
londspeaker terminals are, in fact, the in-
pnt terminals of the primary of this trans-
former: the tone control can then he con-
nerted externally to the set as already de-
sceribed above,

As rezards the value of the low-frequen-
cv choke, generally about one henry or
dg‘wn to say, 0.5 henry wlll be found suit-
able,

You will find a ‘tone enntral of this kind
very useful in cases where the loudspeaker
is apt to gilve a harsh or tnny tone. In
snch A case a8 high-note sunnressor is {n-
dicated, consisting of condenser and resist-
ance as mentioned above.

www americanradiohistorv com

NEW ADAPTER

AND ANALYZER
EQUIPMENT

SPECIAL

40 n 1
ADAPTER

Here's what you have been looking for—nothing
like it—highgrade tube checking adapter—tests
over 40 tubes. No leads—no jacks or plug—
no complicated directions. _ Resistances and
togsle switch for instant reading of both plates
of dual plate tubes—beautifully and ruggedly
made-—a typical Na-Ald product. List $5.00.
Servicemen's postpaid price $3.75. Orders filied
in sejuence received. Do not delay—send order
hdaly. Tubes it will check in practically any
chec'er are 19, 29, 33, 36, 37, 38, 39, 41, 42, 44,
15, 47, 49, 52, 55, 57, 58, 59, 64, 65, 67, 68, 69,
70. 89, 82, 83, 85, 88, 89, 93, 95, 985, 986, G-2,
G4, LA, PA, PZ, PZH, Wunderlich A and B.
No, 950X YL, Servicemen's pricc $3.75 postpaid

NEW 7-Prong Analyzer Plug

907WL Na-Ald 7-Prong latch-lock
analvzer plug.

List Price....c..oooeeemeoeeese .$3.50
907TWLC Above plu{t with five feet
of EIGHT wire cable. Eighth wire
insures adaptability to possible future
developments.

List Price ..o .$5.50

This new plug has a seven prong base
which is rc(fucgd to a 6, 5 or 4 prong
base by locking on the iollowing
adapters:

976DS 7-hole to 6-prong adapter with
locking stud.

List Price. ......ccoocoocceneneee rernenn. 91,28
97SDS 7-hole to 5-prong adapter with

locking atud.
List Price.

o

97SDS
974DS 7-hole to 4-prong adapter with
locking stud.
List Price..........c....c....... $1.25
97408 NA-ALD DeLuxe Dials

3043 3° Dia. Dial.
3044 4” Dia. Djal_
3044 5° Dla, Super Dial....._75¢

These dials are just the thing
for your short-wave receiver or
transmitter. Blacklash js impos-
sible in a direct acting dial. Use
the 5” Dia. Super size on your
transmitter.

Replace the present UX

socket of analyszer with the

456 or 456E composite

456E socket which takes 4. 5 and
6 prong tubes and the present

F3n] UY socket with the 437 or
437E soven hole socket.

456—50c, 456E—60c,
437—35¢, 437E—40¢

aaua

. 704SWS
704SWW and T04SWO  List Price. . .....cc.en $1.50

NA-ALD Short Wave Sockets

481X 4-hole socket.......25¢
481Y S-hole socket
486 6-hole socket.
487 7-hole socket ...........

Mounting holes 1 7-16° on
centers, Use thess sockets for
bread“oard mounting® on your
new short-wave receiver or for
experimentink with the new six
and seven prong tubes.

Servicemen’s Di t.... .35%
On ordevs amounting to $10.00 List_... 40%
Na-Akt Adaoter Data Sheets listing Loo new ’rd:.mv dis-

@
456
)

= el

37 437E

Bet of four precision
wound short-wave coils—
to 200 meters with
0014 mid. condenser.
704SWS List Price $2.00 set
Bet of two coils to oo\_':‘:

8

g-‘n.:s’..mo connections etc., are with an
ALDEN PRODUCTS CO.
[J{ Dest. m, 748 Center 8t.
BROCKTON, MASS.
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a cost.

tape.

keep it.
ligation.

Mail the coupon now.

FREE!

Des Moines, Iowa.

Address .. .. ... ..

Y ET you may be overlooking the most vital thing of
all for their future security and happiness—MONEY

If you were taken away tomorrow, what would they
have to live on? Could the children go on through school?
Could mother earn enough for them?

Life insurance is now sold by mail at so small a cost
NO ONE need be without its splendid protection. We
now offer a special old line, legal reserve life policy for
as low as $4.13 at age 35 (other ages in proportion)—
a policy paying you $1,000, with an additional $5,000
special travel accident benefit; disability benefits, loan
values, and other advantages.: Think of it!
can afford to be without such protection, at so trifling

We sell entirely by mail, hence these savings—no
agents' commissions, no medical fees, no extras, no red
YOU save the difference.

Mail the coupon below. We will send you a free sample
policy which you can judge for yourself.
If you don't, there's not a cent of cost or ob-

For your own peace of mind, for the security of those
you love, get this low-ccet protection while you CAN.

Mail this coupon TODAY for sample policy and
complete details.

Union Mutual Life Company of Iowa,

Send me above described Free sample policy and complete
details—this is not to obligate me in any way.

Name _. =r =T

What

Wouldn’t

You Do
for Them

No family

If you like it,

(Box 214)

s I FREE
2 CATALOG

on one of the largest interna-
[ tional connector lines for all

| =
13

|[ short wave, broadcast, exper-
imental and servicemen.
i Write to
Tl BANK'S
INTER-AIR _
PRODUCTS L

41-06 50th Street

Woodside, L. I., New York City
42 Coll-plugs shown, Iidesl for S5.meter 46
work. 55 post takes

;" ihe pin :. pl:ln —
m‘)a attery markings for o »
short wave sots. 7 2
11 colors. 55

Age Oceupation

FREE

13th ANNIVERSARY
RADIO CATALOG

124 pages contalning the
most  complete list  of
radlo items for the am-
ateur and experimenter at
real bargain prices.

Send for your copy
now!

AMERICAN SALES COMPANY

Wholesale Radio Distributors
RT-44.W 18th St., N. Y. C.

See Important Announcement on Page 260 on New Books:
10 Most Popular Short Wave Receivers
The Short Wave Beginner’s Book
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' " THE VOLUME SPEAKER

(Continued from page 272)

Hinging the Baffle

Two hinges need to be screwed to this
strip with their centers 1% in. from either
end. The hinges are 1-in. brass and are
fixed with 1% -in. screws. The batie should
now be hxed to the hinges.

The framework is completed by ﬂxlns
the metal back. The metal cun be plerce
or drilled to take four screws or nalls %
in. from the bottom end. If screws are
used, then the holes must be well counter-
sunk. Also drill four holes 3 in. down
fromn the top end. When the foil has been
fixed to the curved ends flle away any un-
evenness caused by nail or screw-heads.

At last we come to the actual loud-
speaker construction which Is the maln
purport of this article. 1 think we had
best begin with the cone, which can be
cut from any good make of cone paper.
The diagram on the previous page will
give you all the detalis you will require
for making It.

Leave It Overnight

When cut out, stick it together with
seccouine or glue, and leave It w dry over-
night with a hght weignt of some kind or
another placed on its apex to preserve its
shape.

Mounting the loudspeaker unit to its
strip of wood is the work of a moment.
The cone is fastened to the reed with its
edges about % in. fromn the batHe. To
prevent the remote possibility of chatter it
18 advisable to solder the nut and reed
together at the apex of the cone. Failing
solﬂer. a spot of seccotine will do nearly as
well.

The cone is finished by gluelng a series
of strips of thin washleather about 1 in.
wide all the way round the cone and baflle
with the exception of the strip of wood
to_which the speaker unit is fixed.

Now for the °“camnouflaging.” Before do-
ing this, however, it is necessary to try
out the loudspeaker and adjust it, for the
speaker unit is to be covered with cloth.

A Free Choice

Therefore, when adjusting the unit turn
the adjusting screw to the position before
the point of maximum sensitivity so as to
be on the safe side.

I must not forget to mentlon that the
loudspeaker flex should be pussed through
the holes provided for this purpose before
the framework is covered.

Well, coming back to the covering, use a
cloth suitable for covering a barlle aper-
ture, and yet not too thin for the frame-
work to be seen underneath it.

The choice of the material and its color
is, 1 think, best left to you. Its size must
not be less than 22 In. x 12 in.

Beginning with the side opposite the
baflle, cover this so that the material over-
laps about 5% in. and the top and bottom
edges about ¥% in. These overlapplng
portions only are glued to the wood and
if necessary held in place with drawing-
pins while drying.

It is inadvisabie to glue the whole sur-
face of the cloth, for it might soak through
and so spoil its appearance. Stretch the
cloth round the back and glue it to the
strip of wood to which the bafle is hinged.

From there it is again stretched acrosa
the baffle and secured on the underside of
this, but be sure when covering this side
that it is closed.

Completing the Camouflage

It is necessary for the top end of the
framework to be quite smooth and flat.
Therefore the overlapping portions along
the top edges of the two sides should not
be glued on to the surface of the top end.

There now remains the closely ruled
sheet of paper representing the leaves of
the book. Rule a sheet of notepaper 10
in. by 3 in. wide along its length with a
ifead pencil, the lines alinost touching one
another.

The paper must then be cut exactly the
same shape as the topside and glued down.

If air bubbles appear prick them with
the point of a pin and rub lightly with a
handkerchief, ~

This completes the data for building the
loudspeaker, and you will indeed be for-
tunate if the building of it gives you as
much pleasure and enjoyment as it gave
me. .
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NOTES ON GANG TUNING

(Continued from page 286)

One trimmer may have to be set to have
a larger capacity than tne rest for the
purpuse of iaking the circuit right, but If
the eircuit capacities added to the trimmer
in each case are imade alike, the condenser
will show the same measured capacity
(with the slight errors mentioned abuve
due to the sections) for each circult. The
coils and switches have capacity and so
have any other parts that may be used in
the clrcuits connected to the condensers.

If the act of tuning does not alter the
stray capacities, then balancing may be
effected Ly adjusting the trimniers.

To show that tuning may affect the stray
capacity, let us éonsider Fig. 4, which is a
regeneration circuit from the detector. It
is clear that the capacity added 10 the
detector-grid circuit will vary with the
setting of the regeneration condenser, as
thoiz] regeneration coil is coupled to the grld
coil.

Careful design will reduce the effect, but
cannot remove it. The use of a volume
control In another part of the circuit might
also throw the tuning of the gang con-
denser out.

It would not be advisable to use an ad-
justable condenser in the aerial clrcult as
in Fig. 5, for example, as the capacity
thrown across the tuning section Cl, would
vary with changes in the volume-control
condenser.

There Is another control which is also
;}imcult (Fig. 6). A potentiometer is used
ere.

ow

HANG-UP CONDENSERS

Wax dipped.

units for_all power park

tors.
ohms.
Midget
transformer, $1.2

8c each. Ten for 55¢

transformer for 8 tube set
215's or 247's. Spoeial $2.75.

A Bl S-erial!

tng!
nection. $1.45.
in metal case 2x2%x1.
common ground connertion.
one Is needed in every set.
each. Ten for $3

'The I

A complete kit of quality parts to bulld this
and panel with all holes drilled.
(11 to 110 meters), bakellte sockets, etc.
tions. For 230, 201A, 237 or 227 tubes. (State choice) —Complete KIT $4.75 {(Tubes

Real Bargains in Radio

Use these high grade
replace-

ments. Fvery one tested at double

the working voltage.

Work.

Voltg. .5 M1d. | Mtd,
490  t2c, 12—8$1.00  15¢c, 3—$1.00
600 15c, 9—$1.00 19c, 6—$1.00

1000 23c, 5—$1.00 29c, 6—$1.40

2 Mtd.
400 22¢. 5—$1.00
600 29¢. 5—$1.20
1000 38¢c. 5—$1.65

POLYMET Wire-wound strlp resis-
Most slzes from 1 to 2,250

§ Tube half-cased power
0.

Unlversal 110, 25 to 60 cycle power
using

ComDact metal cace
contalning three 1 mfd. and ome 2
mfd. uslts. All 1000 volt DC Work.
Case Js rommon ground con-
Four for $4.95.

Six .25 mfd. 500 Volt bypass units
Case
At least
43¢

12,500 Mile

Short Wave Receiver

knockout two tube short wave receiverd Metal chassts
tuning dlal, colls wound on bakellte forms
Every part down to the last nut together with complete Instruc-

low loss condenser. vernier

Royal Short Wave
Receivers With

“Trans-X' Coupling
“The set that really

works’’
___SEND FOR ———
CATALOG ——
Same, but with six .1 mtd.  3%¢
each. Twelve for $4.10.
Dry electrolytic condensers. 500
Volt prak. 8 mfd, 40c each. Six

for $2.20. 4 mfd. 35c each.

An excellent high !nductance choke
to provide maximum filtering in
any power pack. Consists of a 50
Henry 100 Mil and a 30 Henry,
125-Mil echoke In a silver finlshed
metal case. In parallel will handle
200 MA and stil] have high induet-
ance. No choke as good as this
one has ever been offered at this

low price,
lbs. _.$1.45
REAL WHOLESALE

PRICES

on everything in radio

mproved Doerle

S 4.75

Extra)

Equipment

Western Electrle

MiC 100 ft. three condustor mike
cables.  Shielded. Ucavy rubber
covered for out'oor use.  List
$32.00. Speclal $8.75.

Three wire 6 ft. cords #5¢

Three conductor shielded microphone

cords. Brown brald covered.
§ ft. $0.50 12 ft. ——.§1.00
25 ft. $2.00 50 ft. $3.00

BRISTOL uncased mlcrophone trans-
formers. For single or double but-
ton 200 ohm mikes. Very speclal
95¢.

SANGAMO P. P. Input transform-

ers. $1.25. Fixed mica condensers.
Moulded bakelite. All sizes up to
002, t0c each., 15 for $1.00.

Genulne RCA RPA Pack Parts,

Tra sformer $4.75. Audio 45¢.

output 50c.

75 mfd. condensers 95¢, Resistors
C.

11

Boseh 28, 425 Pack Parts.
Transformer $4.50. Condenser Block
$2.25. Audio $1.25. Reslstors 30c.

All prices F.O.B. New
York and subject to
change. Deposit
Required.

142 Liberty St.
New York City

‘When the sliding contact is at the top,
the full capacity of the tube is across ClI,
the first section of the tuning condenser.

Harrison Radio Co. Dept. V-7
Short Wave Specialists

But when the contact is moved, there is
acrOSsl Cl,rﬂhresismnce (ijn series with the
capacity of the tuhe, and so the circuit is O ¢ —— e
put out of balance. The House of Biggest Bargains
In spite of these difficulties, however, and Hard To Get Parts
the capacity slde of the problem can be DE FOREST TUBES
so arranged that the results are, from a THORDARSON 30 HENRY Speclal Prlees
commercial point of view, at least, yuite GHOKE—Type 3653T 428 . §1.38
good. Changing a tube is, of course, like- A neat. compact | 433 ——— 128
ly to up set the circuit and re-trimming 30 Uenry lwke “2 75
i8 necessary. A change in the aerial which will easily - T 88 e s
ought not to affect the tuning. If it does, pass 75 mils with: .80 : s
the aerial circuit is of poor design. (IR LLe 3
The cofls used in the circuit will be ad- structio:ial, repalr . Moving Coil
justed to have equal values of inductance. and experimental 45
gglls '::lre]d‘shlelded and switches are used. o P 8¢ 30 M h
e shlelding may upset the results if the 3 shinlfie” _matal san g Y icropnone
metal covers of the coils do not fit pro- with sultaple mounting flanges. Con- 2‘,‘3 f’s;ec' — 3:3? P
perly and make good contact with earth. v;nlenl sholdcl;}ns I;un prolrlu‘fl’e 503-A-11-45 _.14.45 T MC30
. through the ttom for concealed. | 400-A 2.00 e
Effect of Coil Can sub-panel wirlng. Shipping §9¢ f01-4 s 38 L
v L 8. —_— 12- .
lA c':)ll rlnlght have an ilnductance of 210 422 |.gg Th d
microhenrles without shielding and the 424-A . ‘The greatest advance in
addition of the shield may reduce the in- LEEDS 2Y; VOLT FILA. 426 -40 commgercial transmitters!
ductance to 200 microhenries. Changing MENT TRANSFORMER A2 =20 : . i
the position of the shield will alter the Hont & m ideal 431 .80 ¢ A moving coil, electro-
inductance and it is therefore important to | yansformer to have 432 115 dynamic, waterproof and
see that coil covers are firmly fixed and | arou:d the laboratory 433 1.38 blast proof lahoratory
then the coil is tested for accuracy. or repalr shop. Prac- 435 ~§° 4
When there is a long-wave section close | tically every commer- 128 = 28 standard instrument.
to the medlum-wave section in the same ;‘,;‘ 9‘6(:1'1 el Tuied $1 9’5 The Toml.ab moving coil microphone
shielding box, the switching may easily be | \F.."  This trans- 410-81 o has many advantages in use. It is
the cause of trouble. If the long-wave | former has one ten- o 50 2.50 permanent—and stays in adjustment,
part is short-circuited, for example, the ter tapped 2% volt regardless of weather conditions. It
inductance of the medium-wave coil may be winding. capahle of KURZ-KASCH maintains its quality of response un-
different from when the coil is not short- | upping 10 smperes =~ o, . | VERNIER DIAL der wet and humid conditions, and
circuited, but connected to switch con- ,‘,‘Jf,';oulc,éle:ycnlgé. A?C. ¢ Completely changes in temperature up to 200° F.
tacts making a high resistance contact. shielded In attractive n;;nl cave ’I‘(his 1(1;icrophlone is ruggedly con-
% . 'ith mounting flanges. eavy in- structed to withstand ordinary rough
Use of Plain Coils ;\ul tion between windings — will 5 i ai
i 61 15 AL RO
FlPln!]n c}glls :"i\e orlten used, joined as in | Shipping welght. 5 Ibs. : input amplifier. The MC30 is ;;lent
g 1 ere the plate current of the two ermitti irited i ion
screen-grid tubes passes through radio- B e S LTl amplification:
frequency chokes and the tuning circuits AMATEUR TELEGRAPH KEY Attaches to shaft l ;I‘Ll]el "ﬁﬂ}“’"cﬁ '}:s')onse ;S substan’
are coupled through fixed condensers. of tuning condenser ‘ % el =2l S SR, 10, NSC Of
The chokes have fnductance and capaci- by means of famous diomlal nttractive; stands; onson it
ty and these amounts must be allowed - ,,,,-‘.,,‘{:,;:;; :,(u"s';,z,',":“":n:l"hl;',‘ [ {I’w" _base. invited ;
for, if necessary. But usuaily the self- key for all | Heavy  spring com: | nquaises, avs e, wod will hnge
capacity of a choke is so low that it is m 4 teur | pesates  for  wear. | prompt and courteous attention.
negligble and the’ Inductance s 80 MIRh | oy arm 1s o miviey | 1 Baclione ¥ o3 | | Catalogue on request
at the effective inductance of the tun- i ST o TCE L en ol | :
. plated steel, ba<e of cast metal. | short  wave tuning. J
m%Vlct;rcu‘ts ls]ngt mater'lany lowered. Coin sllver contaets, will not are. | Translucent 1“3?"[!’;[‘- 1 Thomaston Laboratorles, lnc.
1 poor chokes, however, the tuning Key i3 mounted on black enameled | mits lighting from Li -
may be upset and it is necessary to be woo:len base and Is provided with | the rear. Ship. wt., 135R lb@l'ty St-r N.Y. Clty
carefui how and where the chokes are | 2 convenlent terminals. Equipped |3 oz. 45¢c =]
fitted in position, e "ﬁ%"ﬂ.’mﬁ“&aé& pggm JEm 55
Metal near a choke may increase its ca- | j5%"(he & et 39¢ | 4 pra C
pacity and the wiring to it can easily add 3 [ c A T A
to the capaceity. We issue .no L o G
A different and fairly popular circuit is Calalog, wer. Vo) ‘
that of F'g. 8. The plate current for the ::I';Ys :mu:.an':f::é l Contalns an Infinite Variety of Values.
screen-grid tubes passes through the coils stock of Radlo | ATy eery. _ilem Jadtertised o) aun
themselves. Equipment :"g‘ esntaéu% t{lua assuring  prompt  service.
It is Imerestllng éo '}?,te dhow the tuning Parts thn:’ you l end for your copy TODAY1
circuit is completed, xed condensers C4 may need. — TRY-
and C5 are used between the tops of the - Home of RADIO, Sond s, your. et L C LR R
coils and the hottoms of the tuning con- s ponatired Deatf Tl
These are in the radlo-frequen- 48 VESEY STREET Radio, o 85 Cortlandt st., New York

densers.
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Two G_r-eat
MAGAZINES

for One Price

A Magazine

Combination
that covers practically

every branch of Radio

Until the 15th of March, this opportun-
ity Is yours—thia chance to read radio’s
two great magazines, SHORT WAVE
CRAFT and RADIO-CRAFT, at a saving
Resaiarly the rate for eizht months of
Regzutarly the rate for

RADIO-CRAFT and SIHORT WAVE
CRAFT is $4.00. For a hrief period only,
our readers can enter their subscription to
receive hath magazines for £2.00 This is
a reduction of 50 per cent and represents a
saving of $2,00,

SHORT WAVE CRAFT you have read, and
it is needless for us to say that you are
well plenxed and want to read every issue.
It is the "Town Crier’ of new develop-
ments in the short wave field.

And RADIO-CRAFT, also edited by Hugo
Gernxhack. is the radio magazine selected
by the Ereatest number of ser-lce men,
dealers and radiotricians. Of course, thou-
sands of amateurs read RADIO-CRAFT, too,
Each month, men of outstanding promin-
ence in the radio field contribute articles
of real interest to all.

Mail Coupon TODAY!

SHORT WAVE CRAFT
100 Park Place. New York. N. Y.

As per Sour spectal offer, T enclose $2.00, for which
you are to enter my ‘cubscription to SIIORT WAVE
CRAFT and RADIO-CRAFT for the next elght months.

RR-2-6

Name

Address s m———

Clty —. . State
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¢y circuits. Usual values are microfarad

non-inductive,

Need for Good Spacing

As the high-voltage js across the sec-
tions C2 and C3 of the tuning condensers,
it _must have well-ypaced plates. As a
safeguard a fixed condenser may be joined
between the plate of the screen-grid tube
and the section of the tuning condenser
C2, another one being joined to C3.

These fixed condensers will tend to re-
duce the net capacity across the coils and
must, therefore, he large: 1-microfarad
condensers mre usually fitted, With high-
frequency transforn-ers, the tuning will be
easier, as the stray capacities are likely
to he less.

Transformers are shown in Fig. 9, This
circuit ig a particularly safe one, no high
voltage being applied to the tuning con-
densers.  The coils are a little more diffl-
cult to construct than the plain coils, but
the results are usually better.

The primary coils can be adjusted to suit
the tubes and this circuit is one I recom-
mend, There will be the least ganging
difliculty.

NIPKOW STILL LIVES!

(Continued from page 290)

general interest, like the radio today, and
1 smid to myself that the telephone is im-
periect, if one cannot see the person with
whom one jis talking.  And 1 calculated
correctly then, about 50 years ago. No-
where is there so much trickery and harm
as in telephoning, just because the speak-
ors  cannot see each other,”

“I'lease tell me, Herr Nipkow, you surely
offered the apparatus to the Postal De-
partment, or did you find some other pos-
sibility for using it?" 5

“Neither the one nor the other. 1 was
50 poor that [ had to let my patent lapse
after a year, 1 did not even have the
money to continue my study, to say noth-
ing of the money for making experiments,
You see, originally I wanted to become a
teacher, but when my futher died, there
was nothing else for me to do, after pere-
forming my mil 'y service, than to work
for the still existing Signalbau Company,
where 1 remained for 32 years, at the end
as head engineer.”

"Are you still occupied with television to-
d:ly,,and have you been so in the mean
time?

It is only in the last few years that I
have fetched out again my  old hobby-
horse, which I understood very well how
to ride, as you can see from my old
patent. I have also applied for two very
good new patents, One concerns a new
synchronizing arrangement and the other a
so-called ‘picture mill'."

“I’lease, Herr Nipkow, what do you think
of the present televisor models?"

“Well, as a simple man I cannot say
that  so  simply. You know, what the
others have produced with the disc televisor
—aceording to iy basic patent—will not
set the world on fire. After all, it is most-
ly only my old design, perfected according
to the present status of technology. In
America, 1 have read somewhere lately,
an American named Jenkins has invented
a drum televisor, At any rate that Iis
something new. There is at least a new
idea in it, though Heaven only knows
whether it will prove practical. If I am
not mistaken, however, the Braun tube,
the long glass tube with the defiected ca-
thode ray, has the most prospect for prac-
tical realization,”

'Herr Nipkow, please tell me when and
where you were actually born, In biogra-
phies there are some very comical data.
You look so young, yet it is 50 years since
you applied for your patent on the per-
forated disc televisor named after you.”

"I was born on the 23rd of August, 1860,
at Lauenburg In Pommerania, hence about
300 kilometers from Berlin. Oh yes, we
Pommeranians last well, we are a hardy
stock.  Your assumption that ! am Rus-
sian is therefore wrong. I am a native
(bh-rman and I believe a good German, to
oot."”

*"Herr Nipkow, bhefore I leave, gne more
question: What did the scientists say about
your televisor at that time?"

"I spoke at some meetings of engineers
and met with enthusiastic approval. I
was also permitted to publlsh an article
abhout my invention in the °‘Elektrotechni-
sche Zeltschrift.” That was all.”

“Well, Herr Nipkow, perhaps you will
him'ewbetter luck with your other finven-
tiona!

St. Charles

An EntilL Block
On the Boardwalk

ATLANTIC CITY

s
=

A B Jepepiey o

=8 S0 ag

v

America’s Smartest Resort

TLANTIC CITY is more than a
A summer resort. It ix a health re-
sort, to be visited any searon with
freat satisfa tion and jastink benefit.
Ocean air and sunshine are "on tap"
twel e mon'hs in the year—there is re-
newed vi‘a ity and better health in
every draught. The St, Charles is the
foremost scashore resort hetel, ready
for you at any scason and at all times,
with «v ry comfort and convenience,
| superb mcals, a program of g est-en-
tertainment and rates enable all to
take advantage of At antic City's
healthful winter climate.

Eﬂpean or American Plan
French and German Cuisine

PERPETUAL TEST ADAPTER

NEW FEATURE TAKES THE PLACE OF SIXTY
ADAPTERS. CAN BE USED WITH YOUR PRESENT
SET ANALYZER OR TUBE TESTER
and_provitec for testing
all FIVE, 81X and REV-
FN prong tubes developed
in the future, Fits all
i standard und custom-builg
Y set analyzers and tube
testers. [Permits the te«t-
ingk of all new tuhes, In-
cluding the tynes 29,
34, 39, 41, 42, 48
46, 47, 51, 53 (dlode).

58. 57. 58, a4, a8, 67,
69, (both plates of :0.“!3. 83), 85, 89, Wunderlich, 01
[

(trtnle twin), 93 b
sz 15 Post: MONEY BACK
. pald GUARANTEE

Dealers and NET
Serviremen PRICE

Pay the postman, or
Remit in Full and we pay the postage.

Send no maoney.

FREE New tube charte and sorket laynuts supplied by
Postal_ Radla  with each adapter Deaters,

Servicomen. and Experimenters send 3¢ stamp for eur 183§

General Cataloaus

POSTAL RADIO
137T Liberty St., New York, N. Y.

When You Buy ALAN Short wave
Raceiver. You Get

Unequalled FlexIbility FullA.C.or D C. O9.
and easr ol control Absoiutely Humless
Muitl-Mu Sensitivity A.C. Operation
Low Background Impedance Audio for

oise Qual'ty Phone Signals
Super-Smooth Oscils Micalite Insulation
lation Control throughout.
Alun 2 13 Buttery Set reaulrlnzl type 32 Mull.l-mus '.ul::I

a d one 33 Pentode. Speclal . . 1.
Build it Yourself Kit - G55
Kit of 2 Tuhes o, G 1

B8
Alan 3 B Battery Set using a type 345 and 1 type 33 15.50
Kit Price - e — - 13.70
Kit of Three Tubes for Ahove _._ ... ._ .. ._ 2.80
Aiun 4-R Deluxe, using 2 typo 345, one type 30 tube and
one type 83 $18.20
ﬁ:l :’rl‘u’r . 18 40
t o uhes
Alan 11T A C. 4 Tube A. C. Receiver, using 2 Type 58
Tubes. 1 Tvpe 58 and 1 Type 80. Abhsolutely humless,
ready to plug Ito 110 Volt A. C. line $238.50
Kit Price (with dl and directions) 19.93
Kit Guarantved Tuhes . _. . — e — 3.05
Atan 1V A, C. 5 Tube A. C, Recelver. utilizing 2 Type
58 Tubes, one pe 58 and one Tyne 47 Output Power
Tube and one Type R0. Ready (o plug in —_. $26.20
8et of Tubes for Alan IV A. C. — 428
SEND FOR LITERATURE
ALAN RADIO CORP.

83T Cortlandt 8t.,

New Yeork

RADIO REVIEW & TELEVISION NEWS
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Soppani
Belgian Compass

May Be Used As a Galvanometer

Because of its uniform magnctic properties, high sensi-
tivity. and delieate frictionless bearings. 1lhe Ntoppani
compa<s may be utlilsed to sdvantage as s highly prerise
galranometer for detecting electric currents in experimental
or conventional radlo circuits. The Compass is essily and
readily converted into said galvanometer by merely winding
several turns of ordinary radlo wire rompletely around the
face and lower case of the combass: leaving small spaces
between turns to observe the movements of the needle.
The ends of the wire sre brought out as test leads to be
Inserted in serles In circults under test. A deftection of
the compass needle in either direction indicstes the pres-
ence of an electric current. lIncidentally the Intensity of
the current may closely approximated inre the force
with which the needle Estates Is proportional te the In-
tensity of the current flowing threugh the wire.
Stoppani C‘ompass I8 an Iideal SURVEYORNX instrument
with elovated sights. It Is made of Soiid Bronze. Parker
ized. non rusting. graduated In 1/10. Ruby Jewelled, ¢
inches square. Fitted In a hardwood case. with set
serew in corner to hold meedle rigid when not in use.

The United States Government paid more than $30.00 for
this precision Instrument.

Our Price $4.50
Gold Shield Products Company

112 Chambers Street, T.N. New York, N. Y,

SYSTEMS

More Profit
Lower Price
Easier 1o Sell
Easier to [nstall
Better Resulta

Man-made static and
permits the u

on a single ar

f several receivers

Dealers—Servicemen

It your jobber cannot supply write his
name and address on your letterhead and
d ock for $3.00, Kit
be sent prepaid and sale credited to
your jobber.
Interesting litorature deseribing the many
:tz-rm.unulnr Lynch products sent on
equ

LYNCH MFG. CO., INC.

1778 Broadway, New York, N. ¥,

FOR LENS DISC PROJECTORS
Write for Free Lens Disc Data.
13/16” Lenses, each 1%
” Len es, each 15¢
%" l.enses, each 18¢
Tube of Cement for Mounting Lenses . 35e
187-2¢” Bla k Durajuminum Disc
{1/16”) thick .. 80
68%” Cast Aluminum Hub for 8pring Drive . $2 30
1877.24” Guaranteed Lens Dise —$25.00
Rend Money Order. Cash or Cherk to
TELEVISION OPTICAL EQUIPMENT COMPANY
476 Broadway, New Y City
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CRYSTAL RECEIVER IN A
TOBACCO CAN

(Continued from page 271)

coil, using ordinary No. 26 or 28 silk or
cotton covered copper wire instend of the
more expensive Litz, t"Litz" wire—more
correctly “Litzendralhit”—is flexible cable in
which the individual strands cousist of
enamel wire. The “skin effect” at radio
frequencies is less mnrked than with solid
or ordinary stranded wire, and the R.F.
resistance is therefore lower.)

Construction Is Simple

The crystal detector and the two phone
tip jacks are mounted on a plece of bake-
lite or hard rubber 2% inches long and %
inch wide. The X-l condenser is sup-
potted at right angles under the detectur
by means of a small l.-shaped bracket.
Two threndeu brass studs one inch long
are fastencd to the feet of the X-l. con-
denser. Short machine screws passed into
these studs through the side of the to-
bacco can hold the whole assembly in
place.

Two more holes, about % inch In diame-
ter, must be made along the same edge
of the can. One, nenr the top, accommo-
dates the red adjustine button of the
crystal detector. The other, fitted with a
soft rubbet grommet, passes the adjusting
screw of the X-l. condenser, Of course,
the latter screw iz put in niace after the
whole unit is fastened inside the can, If
you use different parts you can  readiy
alter the construction as you see fit.

This little crystal recejver is more or
less of a novelty, and of course must not
be compared with reeceivers uxing tubes.
However, it really works very nicely,

The following parts nre required:
1—Tobacco can.
1—Piggly Wikgly crystal detector.
1—X-I. Variodenser, model G-5.

range 100 to 500 mmf.
1—Special Find-All coll.
2—Phone tip jacks.

1—.001 mf. fixed condenser.

ROME TELEVISION STATION

IS EUROPE'S LATEST
(Continued from page 289)

to convert the receiver to the one or the
other picture formation. The enlarging
optical system s composed of a plano-
convex lens and an achromatic lens. The
pictures can be enlarged up to 3% x 4%
inches, and has quite a large angle of ob-
servation.

The mirror drum receiver works with a
spot light neon and a mirror drum of 8
inch diameter and produces a picture on
a matt plant of glass of 3% x 4% inches.

The apparatus is fitted up in the Palazzn
E.ILR.A. and a8 movable stage i8 provided
for the persons being transmitted. Apart
from the general subdued room fllumination,
auxiliary {llumination is available for il-
luminating a manuscript sufficiently bright
for reading without influencing the photo-
electric cells to any extent.

A HOME MADE ELECTRIC
THEREMIN"

(Continued from page 263)

One—International Resistor 30,000 ohms, 1
Watt. tR5)
One—RAlnl'ralesl resistor,

Capacity

400 ohms, 2 Watts.

One——International Resistor, 160,000 ohms, 1

Watt.
One—International Resistor, 600,000 ohms,
1 watt. (R7)

Watt.
OneaAlcrnlesl Potentiometer, 200,000 ohms.

Two—Special Coils (L1,
construction.

One—l'r'ﬂernmlo)nal Resistor, 100,000 ohms, 1

L2) see text for

One—Acratest Power Transformer, Type
6027. (PT)
One—Acratest Choke, Type 2503. (CHI)
Two—Four prong wafer sockets. (V5 and
speaker plug socket.)
V1, V2,

F’our—FIve) prong wafer sockets.

, V
One—Blan special drilled aluminum chassis,
and front panel.

One—Power cord and plug.
One—Carter jack and plug.
Knobs, wire, etc.

Tubes Required:
One Eveready Raytheon 80 (V§)
One Eveready Raytheon (V4)
Three Eveready Raytheon §6 (V1, V2, V3)

www americanradiohistorv com

If You
were a

WATCHMAKER

UI'1I'os)s you  planned  to bulld
yourscdf a wateh, instead of a
radio, Would you use shoddy

parts?

Not if you expeet it to last and keep
necurate  time,

Quality parts in a radio are as es-
xentinl as quality paris in o watch.
You can’t get out of them any more
than is enginecred into themn.

That ls why the Hlammarhind repu-
tation means #o much to the radio
bhuitder who prefers performance to
promisen.

In its thirty years' history Hammar-
lund has never built a cheap part.

Prices today are attrarctive,
manufacturing costs are
Hammarlund quality
ficed to price.

becnuse
lower—but
is never sacri.

The new IHammariund Catalog 33"
deseribes condensers, coll fo~ms,
sockets, transformers, choken, coup-

1ings, equnalizers and shields for ali
types of radio work—transmitting, or
standard and low-wave reception.

Your copy free on request.

Write to
\ Dept. RR-2

| for
" \;,,4:’) \ COMPLETE
CATALOG
ll33l'

HAMMARLUND MFG., CO.

424-438 W. 33rd Street, New York

For Battan Radior
ammariund

PRECISION |

PRODUCTS
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FEBRUARY SPECIALS!!

VIERY month we list on thiy puge cortuln STAR % items, whi

( & :  LhAa | ce 21NN, ch are STOP S8HOPPING. The lowest prices are right this page. No one

he I:.\l“,l:ml;l.-\'lﬁll’ IN OUR CAFALOG. These are ull speclals of which  undersells us. We meet nny px'lcg on ANY NLI'}‘\\'O'I\Ilorlcl?ull,ul’f:é. Order
Ul es on hand ure not sutliclent to entulog them. Onee sold out, direct from thls page nund save money. 100% satisfnetlon on every tran-

Ho more can he Cirs g ¢ Suve b1 e, . . . g
meut by m.,mu'l'n;.:’“?\"(k)\\'v'”bl Come, first served. Save voursell disappoint-  snctlon. Take ndvantage of these speclul offers, ORDER NOW, TODAY,

Baird Universal Short-Wave and Television Receiver Baird Complete Televisor Outfit
A Reliable, Fool-Proof [nstrument In Attractive Cabinet with Built-in
This  recelver has  obtalned world-wlde MAY BE HAD [N KIT FORM 6" Magnifymp: Lens
recognitlon a8 the most wivanced 1ype of - The most practlcal and
;'."lm.;::'::m‘ltle;d:'.:zl':f:;‘lvezlufn?:lnholl:lnn l:::. With this complete nssembly of parts R efclo.t television Imuge
5 8 Ay b o g R <
struetton, marvelously #fficlent Io  perforin- :\nl:yln:':'l‘u Ie(‘:-l:'-:lhvl:ylrmuil ll:u‘lln:-: ::m':.l'\r‘e"w"i;zlr:'. b ENABLE “'F o

uw. ENABLE FRO
IGHT_ TO TEN
PEOPLE TO ENIOY A
TELEVISION PRO-
GRAM AT ONE THME.
Equipped with  horizon-

anee, 1he Balrd Recelver has been  brought
to u pinnacle of derfurtlon horelofore thoeught
Impossib’e excent In zeta af most costly le
slgn.  THIS RECEIVER 1S ESPECIALIY
VERSATI E AS IT IS NOT LIMITED

Surprish gly simple to nssemble: 8 soc-
kets, threo coll shiclds. 3 tuhe shlelds, 2
vondensers and 3 binding-yost strips  are
ulready mounied ou the chussis. Complete
de~crintive and constructlonal data as well

FOR_USE ONLY AS A SHORT-WAVE " as larke blueprints ure furnished with

cuch tal ceannlng bR und wu-
OR TFLEVISI(])N '!ECIUVE"-‘I s l"k"lﬂ(';l T kit.  There is no charge for wiring. uen e l;muu“c lynchrlu;nlz‘lln; w5~
“Ilwl 'Ill [I:m-‘ i1 "l|l||‘.))1.' '"grl'"‘l 'f = '“:,n mf":‘_'" tor which detinltely eliminatea the old time fusilng and
colls, ccomes 0 hixhiy -eficlent vegeneratlve recolver | HERE ARE SOME OF THE HIGH LIGHTS:—luck for | strugeling to keen the lmuge in frume. THERE ARE

covorini & wuve bun | from 13 to 550 meters.  This re Ear Vhone Operation, IPhonograph *lekup Connection ONLY THREE COSTROLS: the maghet arm lever. the
"h"?r. llllcn-h:r'r.. n"h“':"l’ul WIItLuwR’EIgLZII\'I.Ew ::‘A‘Er Aluminmim Chingsds, Colls und Screen url:! Tubes hul‘lviml rheostat k oh and the A C. “on-off l‘wlu'h‘ EXTREME-
ALY By T d wHICH TS G CFEEa R aE, | unlly shtelded. Shielded Vurlublo Condensers. 2 Screen. | LY SIMPLE IN OPERATION. This televisor. when uved
LOW 550 METERS—REGULAR BROADCAST PRO. )rbd ALEF. Stages,  Shlelded  Screen-grid bDetertor. km- | In conjunction with the Jtaird Short Wave une Televiaion

i ' ploys  Fumaus Octocolls. 111gh Quallty  Reslstance-coupled | leceiver, lsted el ewhere on this puge. will brink in

‘(IEECEMGS.A;EQLESVIlGSP:gT.S AngAcTEU';‘lS. :2“‘%5 SCNAOLRL‘I? Awdle  Awmplitteaton. Oorutes  elther Mugnetle or Idy. | clear cut plctures and prokrams from televlslon stations
Lid . . he TeiE) irehi namic Speuker. The completed recelver measurea 25 ins. | 411 over the conntry

WAVE-TELEVISIION RECEIVE’" is '(-oumeull._y w r(;n_ x IB% Ine. x 16 Ina.  Employs 6 Tubes, 3-224°s, 2.227. MAY 8E HAD (N KIT FORM

ussembly dn o handsewe mahogany  cabt et "I""'"‘” 1245 and 1-BII RectiNer. Shinplug welght, 65 lba. llere 38 u chunce v bulld your own televisor set with
simole to operate.  Wh-n wsed in conjunctlon with the tuls Balrd Televisor Kit. Everything necessary to com-
Ritrd  No. 368 “Televiston  outtit, clcar cut  televiston plete  your sed ning system  §s  incluiled YOU CAN
programs may be obtalned from statlons ull over the List Price $80.00 EASILY ASSEMBLE )T IN AN HOUR. Baird Kits
vouTItTY make It possible for the individual who wants television
No. 35 Dalrd Universal Short-Wave and Television Hecelver $46 85 1 his home to gratdly his desires without spenuing a
YOUR PRICE . prohilbitive sum of money. You will flnd 1t a pleasure

{ i} ‘Tetevisor.
$50-85 10 hulld—and u delight to operate this Bulrd Tetevisor,

Complete With Set of 7 Triad Tubes Stutlun slgnal makes possible synchronization from Any

Recelver in Kit form—Same Price. power network.  Only Dalrd sets accomplish this, The
comblets unlt in its cablnet measures 23 Ins. x 20 Ins,
= . ———————— 1 x 15 Ins. There is #~ “h =~~ far ~felng Shin, wt,. 65 Ibs.

it 1, = RV . List_Price $75.00
Ba‘rd Complete Televwlon Re' No. 36 Balrd Comnlul: 'lel';v'ltor with Neon Tube

RADIO AND SHORT WAVE
ceiver and Televisor FREE TREATISE  Tho new winter, 1933 ] YOUR PRICE $15.65
————/‘AA

editlon  of onr Itadlo
= and Stort-Mwave Treat- | Neontron Caesium Photo-Electric Cells
come off the hress—100 | Applicable to Sound Movies—Television and Commcrelal

Ready For Immediate Operation

L N A B

I'en People Can “Look-in” at the & RADIO solid pages of useful Photo- Electric Agnllcnllnm

9 ™ S nformation, radlo items, ofes evelopmen

Same Time inf ti lo it Lotest | t
Wi dlagrams and lllustra- The new Neontron I'hoto-Cell Is a recent de-
SHORT th Poslt} ! its 0 toy1 lal
~ e e ons. osltively the velopment In its feld. employing u  gpecla
Includes Everything Necessary to WAV E “”lel:)lf bo?lasllp print cueslum comnpound as I(he llght-lle lll’:vc.cltmﬂ;l.
o > o ate T — AN- An  ab olutely stable, non-microphonie unit,
Receive Pictures lmmcdn.lt(ly i TREATISE OTHER CATALOG. which will operate continuously over a long

Contalne & large edi perioct of thme wlithout voltage adjustments of
torlal section with valy any kind.

able  information  not I'osseanes hikh sensitivity, responding instan-
found anywhere el e. | taneou-ly to uhl 11ght impulses. A decided advantage over
Speelal conslderation | the old potasslom type ecth

huk Deen given to the Avallaple In fwo ditYerent slzes. Shipplng welght, 1 b,
tailo beginner In this | Tlre bases are of standard 1IX type.

wWith s 1talrd  Televislon Mecelver
you can double your radio enjoyment
Not only can you hear your favorite
tadlo entertabinrs but you caa see them
ug well Your home literally becomes
a stage of the world. [ascioating and
Instructive, the ultra-modern Rulrd Tele-

¢ : lssue.  Among the new List Price $10.00
.‘-IJll;’(‘,r,L‘F;:"}:n,,l,',;k'i.mil,.rﬂ:m‘,‘,‘,:‘,‘lel7""3’;‘_‘ technleal information | No. 640 Neontron Cacslum photo-cell, 2-1 16 diam.
ERATING THIS TELEVISION RE- }med ure the follow- Y OUR PRIGE 3
I S ST RS SMELE A3 HERE IS A PARTIAL List Price $15.00

TUNING IN AN ORDINARY BROAD-

CAST RADIO SET. ANYONE CAN LIST OF CONTENTS | No. 641 Neontron Caeslum photo-cell, 2-5 16" dlam.

Fundamental Principles

OPERATE IT WITH THE GREATEST Over 100 New Hook-Ups, %

oF IEASE. (mnur_llv(-: a lu..l;.v lrm Ete. 1000 Iilustrations. '{:.,’::;’.’:’;0":,“,' L;:—'- YOUR PRICE 0

crenl Short \Wave Television lecelver™ § ¢ypeq— 5o > Al -
an | ) Balrd *“Scif-syuchronizing Srnlmll:n Outit™ (lmllh S:p?:ht&g:::';:::m_u E“'"mr':_:rll:;t":'".;_:{::;mg‘;ﬁ"_Ag:xS “See All” Television Scanner Kit
.lc;rrl ',‘;",,';"“"""“',‘. a .llllvmlng;l Ir‘q:mbl:,l-lv "l(l'l b} l;[un; structing a  Two-Tube Short.-Wave °'Globe-Trotter™ Re- Ohe of the 1host Wllily dasiopsd tele-
n:I-‘n‘:d ‘"l:.““":‘.g".;”'?;)' I‘ "_l "l:::;’ A 'by“lhc ":r”“‘:“‘l celver—$3.00 Prize Suggestlons—Radlo Klnks, etc., etc. vislon scunner klts recently placed on
. I th e ity amcll BUN1 . By skT11601 raaahan) WRITE TOODAY. Enclose 4 certs for postage. the radlo markel. A product of unex-
1A rS, Wl anel INCUREYEAnCE U ye K DOC] negunia Treatise sont by return mall. eclled  wockmunship  amt  englineering.

The Balrd Televl lon Recelver 13 n master: lece of rugged

Roeclul care has been given to tho sean-

‘J“‘;{E—‘{Pp’q‘gh ‘IA"E%O“;)"'(;‘A"(‘)“SD YIETS IECOST SN0 T o = Q T— ning «Hse which after all 13 the real
(A]Iumm--a .:],& gl ll - 24% tns.  Bnipbin Latest Television Scanning Lens Disc heart of uny television recelver, The neon
o 0 25 ins bhing 60 Lenses—I12% " Olse laump will pulsate with the televislon
wolght, 80 Ibs Here is a lens scanning disc slgnal ecurrents. that we know hefore-
List Price $140.00 which is engaging the attention band, but if & poorly mude scanning
No. 437 Baird Complete Telcvision Outfit, $62 50 of all televislon e thusiasts und L dise {3 revolved jn front of the ncon
YOUR PRICE » experimenters—u  ise which af- tube, poor rfsults will naturally be ob-

less tubes {;‘yd" an image of upnroximately tulned. PROSUCES ERC EIVENT

sauiare when used tn conjunc- D N

c‘-’r‘dg'ggrs WITH ESEIEO SRR RIAC $66-50 tlon with one of l;u‘ new Neon BRILLIANT IMAGES

Cruter tubes. Each lens Is uec-
curately ground to 7/16 of un One of the Yeasons for these extra {lne imaxes s that
Inch amil is optlcally focused by | the holes In the dise are SQUARE, not round, thus pro-
speclal device to .0002. The | *lding a fur greater dluminatlon. A other (eature of
dise  ltself i of non-corroding | thin dise. which has its hnles punched in a specls] alum-
duruluminum and s 12% " in | inum x‘lllloy. i that s OOUBLE SPIRAL of holes 1is
Short Wave colls corering the television ; - :::]nllcn':leln; I::n!‘:rr::llméluunullltr'::roeura.-] !lll:?uv;::le . whileh greatly slniplifics the framing of the
- o Tuphed "tor. The “ietevision band will mot Mg clent. upto-the minute’ televi- | COMPRISES “PHONIC" AND EDDY CURRENT
! ‘ i the entire family to °°I onsacanning, (vyolestontenlbliug von
9!
7T :

Gen-Win Television Coil Kits
Range 100 to 22 Meters

work as efMciently as rolls which are de- 00k-In"* st the same time. K gaal AT
. aacl The ‘'See-All" sconniug dise 13 toth dynamically and
y sioned especially for televislon freauencios. | unlt Iy guaranteed agalnst all mechunlea) defocts. sn';:,.' stutbeally bulanced: the seanning holes measure .0085
4 ("'l"i“l’"'"'r".}"l!lo" ICMII!l vnl“. T vor “'lml 'P;hm P‘:;;;gm' 1o inch on a =ide. The °'Sece-All'" sca ner kit comprises
speclul die drawn wire having u vory low | No. 50 Lens Scanning ODlsc. artleutarly Mse. 12 inches In diameter. and which
"""""'“I"-'q""l"‘ L l'""l"’:“'l'll ’""“ln' for { YOUR PRICE ) - $24'40 :ll';"r:rl\.llulrrll)ﬂ"nlehe‘ !:lx-toou':(‘:dlulu::\l:mlll:ll l‘;'(mrl "[::u;nrlc
sucressful  receotion o clevizion Images | 55 e ———— — he
whth any degree of detall  WE RECOMMEND THESE | ‘Television Lenses for Scanning Discs | mieie wim mome ol0er dise for the eddy current und
COILS TO SET BUILDERS. SERVICE MEN AND EX. The latest in tele- B The above |llustration shows the ‘‘Sre-All”" Bcanner

PERIMENTERS FOR CONSTRUCTING EFFICIENT | viulon scunning systems : 4 < 4

§ b amsembled from the kit. Kt cownes complete with all
TELEVISION RECEIVERS. The coll forms are of gen- are lene Hses.  These 13° 1,1‘,“ cores and windings for hoth drlving und phonie
uine Anv'ldml bakelite in ure low dieclectrie loxses nad [ dlxes make possible pro- l—é " wheel motors, scanning dise  shafl elth pell-sligning
sturaly |||(':‘h|!nlru.l str Il{lll.' A complete set of blue- | jertlon of teleeixion im- DIA _5_ hearings. by-pass con enser. neon tube socket, *upport and
prints s well s deserl® tive and ronstructional datu for | uges on a screen very 2 shield. instruction book amil assembly blueprints. together

bullding u recelver around these colis is tncluded with | much the same ns mov- with seanning dlse and phonle wheel. Instruction hook
euclt kit These coils by e had in matched sets of | ing  ictures are pro- T AL and blue prints. showing just how to ussemblo the scanner
elther three or four. Bhlpping welght, 1% Iba. Jeviea. The tenses illustrated here are hand ground and | und giving duts on a short wuve television recciver as
are ldentical In physical and optica) characteristica. They | <voll furnished with the kit.

cg'u"nwpus"'éso’ 3 malched Television Colls $1.50 ure of the blune-ronvex tyne snd measure 13/16 In. dla- List Price $19.75
No. 408 Set of 4 matchad Televlsion Colls s i Lok SeaRine D) Ro. 240011 *1Sse. A" Taley|sion=SeannsrilEM
3 - on ensos for Scanning 1143
$2.00 | 75 bnict * $0.12 ! ur price $12.95

YOUR PRICE

WE ARE A WROLESALE nouse anp can- | Radio Trading Co. ORDER FROM THIS PAGE. You will find rpecin)

NOT ACCEPT ORDERS FOR LESS THAN $3.00. prices from time to time in this magazine. Get our

It C. 0. D. shipment is desired, plense remit 20% 102A park place big FREE catalog for the greatest Radio Bargains.

remittance, which must accompany ali orders. Should you wish goods shipped by parcel post. be

If ful) cash accompanies order. deduct 2% discount. aure to include sufficient extra remittance for same.
Send money ordere—certified check—1'. &, stamps. New York’ N. Y. Any excess will he refunded.
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RADIO CONSTRUCTIONAL CIRCUITS FOR SET
BUILDERS, EXPERIMENTERS, RADIO
STUDENTS, SERVICE MEN, RADIO
ENGINEERS, ETC.

The clrcuits llsted below constitute the only avallable
suthentic source of experimental radio constructional in-
formation. They cover every lype of receiver, including
nlode circuits, automoblle radio’s, super-hets, portabies,
niversal .C.-D.C. sets, Loftin-White circuits, Two-
volt battery se shert-wave receivers, all-wave sels,
boo ters, converters, power portables, Wunderlich clreuits,
snd many others. Additional special clrcuits covering
broadcasting equipment, ete., are avallable on request.
Every set described In these Pamphiets has been ton-
structed und has been te ted carefully, so that successful
results are pre-assured if directions are followed. The
pam,hlets descrlbe both the theoretical and practleal fea-
tures of the recelver, show the schematle wiring dlagram,
together with the varlou« necessary views. A compiete
list of parts iz also furnished. The pamphlets also con-
taln clear and conclse assembly instructions and step-by-

step wiring directions.

No. lle Price

91 & 92—1931 DeLuxe 2-Voit Battery Set—for Alr Cell
or Storage Battery $t

101 & 102-——The Find-All Television Recelver—A De-
luxe Circult

103 & 104—The Playmate—A Pentode Power Portable
(A.C.} Three Tube

109 & 110—The Find-All Four A.C.-D.C. Unlversal
Portable (a.c.-d.c. feature} $1

111 & 112—The Fini-All Six Auto-Radlo Set—Ultra-
Modern Automobile Receiver $1

113 & 114—7whe T.levislon-Broadcast Recelver — For
elevislon and Broadeust

115 & 1161932 Triple-I’entode  Battery Set—Flnest,
Most Modern Battery Set

117 & 118—Earphone “*I’at”” Portable A.C.-D.C. Set-
Light, Compact

119 & 120—The Quadruile Pentode A.C.-D.C. Midget
8 t—Two Varlable Mu Pentodes ard two
Power Output Pentodes Produce Superlor
Results $1

121 & 122—The Unlversal A.C.-D.C. ‘’‘Buddy”" Earphone
Short- Wave Set .

123 & 124—Tne Pentode A.C. Slx with Wunderlich Tube
—Most _Recent Developm.nt

125 & 126—The Dual [Ientode Auto-ltadle Superhet.
with Wunderlich Tube 1

127 & 128—The Find-All Four Short-Wave Set with 58,
57. 58 and PZ Tubes: The Find-All Four
Broadeast Set with 58, 57, 58 and PZ Tubes $1

129 & 130—The Threc-Tube Iteflex with 58, 58 and PZ
Tubes—NRteflex Revived with Modern Tubes $1

131 & 132—The Two-Volt Superheterodyne with Latest
2-Volt DPentodes -

133 & 134—The A.C. Triple Pentode with 44 and 42
(6.3 volt) Tubes $1

135 & 136—The ®ort-Wave Triple Pentode with 44 ands’

T

uUbes g

137 & 138—The Flnd-All Deluxe Super-Het. Short-
Wave Converter - ST, - |

139 & 140—The FlInd-All Mo ern Midget Set—A 'Three
tube All-Pentode A.C. Set (*58, 57 and 59

Tubes et e

141 & 142—Newest Type A.C.-D.C. (Universal) Port-
able-Compact. Light. Inexpensive $1
ALLIED ENGINEERING INSTITUTE

98 Park Place Sulte 541-A New York. N. Y.

SOLEX

Light Sources
for Television

CRATER and BEAM
in White, Gold and
Neon Red

| \ True Response to all

Frequencies
Powerful Light Emission
Low Voltage Breakdown
Long Life—High Efficiency

Tubes designed for any
requirement

Research Engineers—Consultants

Solex Light Co.

5064 Broadway
New York City

e v

1
|
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PACENT

INTRODUCES THE

RADIOFORMER

for

NOISE or MAN-MADE STATIC ELIMINATION

Since the inception of radio, one of the greatest problems standing in
the way of perfect reception has been the difficulty of eliminating noise or
man-made static.

The Pacent Radioformer solves this problem in a thoroughly satisfactory
manner and in addition installation is simple. No more crackling, no more
interference or noise from motors, vacuum cleaners, refrigerators, elevators,
high tension lines, ete.

Radio Dealers and Service Men will find the Pacent Radioformer lhe‘
most profitable and fastest moving accessory of the day. Sell it with every
sel sale—use it to make new contacts with old custoiners—make complete
aerial installations at a good profit. Try it out in your own sture—arrange
for trial demonstrations to your customers—one demonstration is one sale.

Send order for sample aerial unit only or complete kit thru your

\jobher or directly to us.

N
Radioformer Kit—List $5.00
Aerial Unit Cat. No. 20 Cat. No. 311 includes
l]——arrhl Iu:l‘t_‘—(‘,atN No. 20
. —set unit—Cat. No. 21
List $2.00 50 ft. leud-in canle.
h'l'hls comhlnnuonlls rorhtho:’e deziring
v . the very fnest results. The above kir s
Shielded lead-in cable furnished sep ideal for use with Short-Wave Recelvers
arately, It desired. 50 foot length in additlon to covering the entire Broad-
$1.25 Mlst. 100 ft. length $2.50 1list. cast Hand.
Complete Installation Instructions are
3 L furnished with all models

PACENT ELECTRIC CO., Inc, 9 SEVENTH AVE.

; ) ; NEW YORK, N. Y.
I am interested in your Radioformer. Please tell me more about this device
and where I may obtain it.

Name

Address : City State

The ‘“Literary Digest”
of the Radio and
Television Fields

The European radio publlcations are abounding with
new eircults and new radlo developments that have
found thelr way slowly over to the Unlted States.
The reason i¢ that, since there s such a tremcndous
armount of original radio engineering golng on In this
country, there has been no publieation that catered
to the foreign developments. All the American radio
publications must. of necessity. report the American
activities first and as a rule. have no room left
for what ls going on In Europe unless an epoch-mak-
ing development appears.

We therefore concelved the idea of bringing to
our Amerlcan readers a totally different radio pub-
licatlon, the 1lke of which has never heen published
before; and the result is RADIO REVIEW AND
TELEVISION NEWS,

This is not entircly a new magazine: it Is, really,
two magazines in onc. A secction devoted to tele-
vi-lon has been retained, which will report In every
issue. the major Amerlcan and European televislon
advances: but the blg. front sectlon is glven over to
an International radio digest. This magazine. there
fore. will perform the function that, for in:tance, the
1ITERARY DIGEST {s scrvicing In literature. You
muy not be aware of the fact that there are some
180 radio publication: printed outside of the Unlited
States: hut from all of these publicatlons RADIO
REVIFAW {s extracting the best—the Hadlo Meat—
whieh you want.

CMTK HOIIATTIL €NV mmATE OIOVE

There are llterally thousands of new circults, due
to the new tubes, and there is so much new materlal
for the experlmenter that we would have to fill sev-

eral pages to tell you all about il

RADIO REVIEW AND TELEVISION NEwS RADIO REVIEW AND TELEVISION NEWS then
98 Park Place RR-3-6 is 8 new mirror. which will accurately show You a
New York City true perspective of what is golng on In radio all over
Gentlemen: the world. and will give you materlal In such pro-

As per your special offer. 1 enclose $1.25 (Canada fuseness as you never have seen before. Hundreds of
and Forelgn $1.50) for which enter my subscription new radio hook-ups. <peclal circuits. new time-saving
to RADIO REVIEW AND TELEVISION NEWS for kinks, new mwoney-maklng ideas galore. You will
one year. find here the latest radio circuits and sets from

FFrance, Germany, England. Italy. Russla. Norwsy
and even .laban.,

Name oo T e Dozens of translators have been busy to make
the first lssue of the new combination maguzine a
Address memorable one, that you will not soon forget. and

vou will wonder why we hadn't done It before.

City and State = = A

JANUARY-FEBRUARY, 1933
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WORLD’S BEST
RADIO BOOKS

IMPORTANT.—This

1T 18 always the woll-tralted man whe wins eut over the
. trained

and Incampetent
radie. Soener eor later, the
Your chance may come ever nl
am | to fli the Job?"
present time, there are many
you should.

and become acquainted with al
wor.d's best radio books. W

5o that, no matter what branth you are inferested in,

now grinted. Start, now, to

books at once, but make up your mind to get one book a month;
win out over the others not so well equipped.

you will be fully equipped ta

Knowiedge, these days, can be gotten ches
for you to go to college to beceme proficlent in radle,

horde of thousands of
You are reading this magaziae bocause yeu are |
time will come when you wiil wish te sash
ght, and then the big and vital questien will be,
You are in radie bocause you like it.

In on your }
‘How well equipped
You alse reallze that, at the

branches of the radie art which yeu do met knew as thereughly as

e have combed the market
you can

build m complete radio iibrary.

list is changed every month to include the latest books. Note

por than
Start teday.
| branches of this great and grewing art.

ever befere. It lsa't mecessary
te bulid a REAL radie librery
In this page are listed the

for the really impertant beeks In radie;

plek out the best beeks that
You do mot have to ge
3o that, when yeur chan

also new low prices.

THE RADIO HANDBOOK, by
James A. Moyer and John F. Wo-
;(rsel. Flexible covers, size 5%x8%,
868 pages. 650 lilustra-

tions. I'rice ... $5-00
Comprehensive data on short-wave
apparatus, vacuum tubes. .modern
radio recelvers and transmi rers.
photoelectrie  cells,  television,
sound motion pictures, tables,
graphs, diagrams, etc. No radio
man shoeuld mdee Jr,

RADIO FREQUENCY ELECTRI.
CAL REQUIREMENTS, by 1lugh
A, Brown. Coth covers, size

6x9, 3u6 pages, 233 f1-

lustrations. Price ... $4.00
One of the few great books on this
lmportant  subject. Everything

from thermionic- ube coefficients
to piezo-clectric measurcments.
—_—

PRACTICAL TELEVISION, by
;% T.%l.urm-zr.s Cluth covers, size
8%, 223 pages,
127 ilustrations. I'rice $3-75
This Dbook explains television in
full. inJuding  elementary prin-
riples, photu-electrie cells. and all
important types of te'evision sets
as well as basic principles of ap-
tics, Lmages, wlrrors. lenses, etc.

MAGNETIC PHENOMENA, by
Nimuel €otanson Williars  ¢'loth
vovers, size 0x9”, 230 pages, §50

Hlustratlons, arad nume, 3 00
.

ous tables,  1'rice

Al electric motors, coupling colls
magnetic and dynamic loud speak-
ers, tramfo rmers, choke lls, ete,
are dependent on magnetic phe-
nomena. This fine book s com-
plete on the sulij «t.

CINEMATOGRAPHY, by James
R. Cameron.
TH", 240 p
litustratlons,
Everythlng on
Usllent” and tatkie 16 mm.
fitm o its manufacture and to the
final projection is in this marvel-
ous solume.

1
from

the subject

AUDELS RADIOMAN'S GUIDE,
by Frank D). ¢iraham. Cloth vovers
(flexible). size 5x63%”, 220 paxes,

800 illustrationg, 1 00
........ .

P’rice
coniise hook present-

A practieal,
ing the theorcticsl amt practicai
information for the pruper opera-
tion, maintenance and service as
appiled ti mudern radio practice.
THE RADIO AMATEUR'S
HANDBOOK, (New Itevised Kj
tlon), by A Frelerick Calling
Clath covers, size 5%AT%”, 391

?‘:ll‘:-:' 116 i.lus rullom $2.00

If you wish to hecome a radio
amateur (radio lm)  this  book
tells you how. Everything in re-
receiving and transmitter sets and
how to bLuild them

EXPERIMENTAL RADIO, by K.
R. Ramsey, I'rof. of I*hysics, in-

diana  Unlversity.  Cloth  covers.
;I]u- 'l‘lh.‘i'/g'. ‘256 pages, 168
'lustragions riee.

Postpafd ; $2 .75

A marvelous book for the experl-
menter Experimen’s galore
easy comprehensible language.

RADIO THEORY AND OPERAT-
ING, by M. T. Loomis. 5th re-
vised Edition. Cloth-bound; size
5%%x8x1%" thick; 1.000 pages:
over 800 illus.; 150 review ques-

ttons and answers $4.50

Price ...

Written In textbook style, a tre-
mend.us amount of uscful jnfor-
matjon has been crammed inte
this thin-paper, compact reference
work. Radio transmission and re-
ception have ,bevn covered. ''from
soup to nuts.”” A truly great book.

9. GERNSBACK'S RADIO EN-

CYCLOPEDIA (Second Edition).

Red Morocco Flexible Binder, 352

pages, 2201 radlo detiniti-ns, 1253
31

ilustrations. tahl $3.25

Price

The most comprehenslve encyc'o-
vedla of its kind in print. Re-
markably up-to-dile in every way,
with marvelous lilustrations,

DRAKE'S CYCLOPEDIA OF
RADIO AND ELECTYRONICS, by
1. P. Manly. Cloth covers, size

6x9”, 1050 pauezs. 1080 iltustra-
tions. New 1932 Edi-
ton. Price .o - $5.00

The largest work of fts kind ever
put between two covers. New and
up-tu-date; a standby for every
1adlo man.

FUNDAMENTALS OF RADIO,
by K. I Ramsey, I1%ofessor of
Phy-des, Indiana University, Cloth
smers, lze 9%x6'. 372 pages,
1llustrated.

Price prepaid... ... ... 3

‘The  backhone of the radio art.
This book gives you the founda-
tion on radio from A to Z.

RADIO OPERATING QUES-
TIONS AND ANSWERS, by Nil.
son and 1tornunz. Fourtli Editlon.
Cloth 1-uwr-‘il size %R, o0

pages, 131 Ul s $2'50

trations. P’rlee........

Contains over GO0 questions and
answers  covering  all  phases of
Ticensed radlo operation, Revised
to contain much new materlal.
Nothing better in nrint for the
transmitting  and receiving ama-
teur. —

OFFICIAL RADi0 SERVICE
MANUAL, Volume I, by llugo
Gernsbark and Clyde Fiteh, Flex-
ible loose-leaf bimder, size 9x12"°,
over 2,000 illustrations, G50 pases.

COMPLETE WiTH SIX SUP-

PLEMENTS, $4.50

Price prepaid

The Service Man’s Hihle. Greatest
tiook ever published on the subs
Juert Contains all old elrcuits of
every Imaginable commrercial radio
sel up to 1931

THE RADIO MANUAL, by
Georze K Sterling and Rob't S,
Kruse, K. K. 2nd enlarged edition,
1-‘;2-\::’.1! P“l’ghrlkahl :(‘-gven. Size
S¥ xR, BOS pages, 348

illustrations. Yrice .. $6-00
A complete Radio Course for the
operator, the techniclun, the ama-
teur, the student and experimenter.
Everything  imaginable in the
whole radio art 1s covered in this

In | great hook—the “radio Bible': of

the amateur. DON'T MISS THIS,

HOW TO
ORDER

as shown,
(n U, S.
will

We tannot ship C. 0, D,

Is«:ne of the books sent prepaid
3 only.).
be shipped by express collect if sufficient
postage is not included by you,

Our prices are net, |
Those that are not thus listed

FOUNDATIONS OF RADIO, by |

Rudolph L. Duncan. Cloth covers,
slze .':‘/;xs"\ 246 pages, 145 fillus-
trations.  Numerous

tables. DPrice $2 -50
‘This textbook glves you the funda-
mentals of cleetrieity as anplied
to radlo. It equips you for further

RADIO PUBLICATIONS
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EXPERIMENTAL RADIO EN.-
GINEERING, by John H. Mare
;?‘.in 11..1112 mv?rl:. size 6x9°,
pages, 250 illus-
tratlons. I’rice ¥ $3-50
A student’s pook: devoted to the
princlples of radio anparatus; in-
tended to accompany a course in

PRACTICAL RADIO CON.
STRUCTINN AND REPAIRING,
by J. A. Moyer, S5.B., A.M. and

F. Wostrel. Cloth covers, size

a4,

8x5”, 854 pages, 163
illustrations. Price ... $2-50
A handbook that every radio set
tester and general student must

have. The diagrams alone are
worth the price of the

A POPULAR GUIDE TO RAD10,
by 1. Francis Dashlell. Cloth
‘overs, size 5%x8% ", 288 pages,

profusely illustrated, ’
Price prepaid.............. $3 -50
The fundamenta! principles of ra-

dlo. From crystal rectifiers to the
latest electron tube amplification,
ete.

PRINCIPLES OF RADIO COM-
MUNICATION, by J. 1. More-
croft. 1'rof. of Electrical Kngin-

eering, Columbla University, (ioth
slze 9%x6°, 988 padges,

P m—— Y (.|

THE radio classic. by the dean
of radio. Covers entire radio art
4s does no other Look.

ELEMENTS OF RADIO COM.
MUNICATION, by I’rofessor John
11, Moreeroft. Cloth covers, size
9x6*, 270 pages, 170 3
Hllustrations. Price.......... .
An authoritstive volume embrac-
Ing every imaginable phase in ra-
dio communication.

trations . 4

The Service Man’s standby. Con-
talns the latest practical informa-
tion on radio servicing,

HOW TO PASS U.S. GOVERN-
MENT RADIO LICENSE EX-
AMINATIONS. by R. L. Duncan
and C. E. Drew. Flexible covers,
size 9%x7"", 170 pages, 92 illus-
trations, appendix.
Price........._.....

The nost important book on the
subject ever published. Gives every
vonceivable ungle which will Lelp
you to pass a radio license ex-
eamination successfully.

RADIO MOVIES AND TELE-

VISION, by C. Francls Jenkins.
Cloth covers, slze 9%x6", 144
pages,

gmruuly illus-
rice.

trated, $l -00

A complete volume by the master
of television, giving everything in
television, including constructionas
detalls for building your own tele-
viston sets.

RADIO PHYSICS COURSE (2nd
enlarged edition), by Alfred A.
Ghirardl. Cloth covers, size 7%x
914", 992 pages, 510 itlustrations,
numerous tables.

Price.....
The finest and most popular book
on electrieity and radlo.  Eaeh
subject 1s clearly discussed, with
the ald Jozens of excellent
drawings.  Chapters on talkles,
television, electronics and service
work, etc. Biggest buy In radio
books.

RADIO VISION, by C. Francls
Jenking. Cloth covers, slze 9%x6°°,
144 pages, profusely {ilus- 90
trated. Price prepaid........ C
An excellent book. The Jenkins
television system, as well as many
other modern television systems

fully described.

kind in print today.

shipments wiit be made to you

FOUND ANYWHERE.

register it,

dircet from the pub'ishers.

kind enaugh to order direct from this page,
We merely act as a clearing house for
A number of radio publishers and OUR PRICES ARE AS LOW OR LOWER THAN WILL BE
Remit by money order or certified check. ..If you send cash, bo sure te

We horewith present the most complete collection of recent important radio books. We have, after
an exhaustive study, se’ected these volumes hecause they represent the foremost radio books of their
There Is such a great variety that we are sure it will eatisfy any tasts as
wetl as any requirement that the student of radio might have.
We publish no catatog and ask you to be °

Prompt

SHORT WAVES, by . . Leutz
and R. B. Gabje, Stff Covers.

Nize  6x9”, 380 0 paKes, 258
il ustrations. Price, $

prepatd L. wreapessrenanaanas 3 -00
The higgest and most complete

bk on short waves. Covers every
imaginahle phase, Including 8. W.
Superheterodynes. The authors
are famous 8. W. authorities.

SOUND PICTURES AND TROU-
BLE SHOOTERS MANUAL, by
Cameron_ and Rider. Cloth cover,
<lze 8x5%°°, 1120 pares, pro-

fusely fllustrated, $7'50

Price ... 5
The standhy of cvery operator. It
is the most thorough book on the
subject,

ELECTRICITY AT HIGH PRES-
SURES AND FREQUENCIES,
by Henry L. Transtrom. Cloth
covers, size T1%x5%4°, 248 pages,
141 illustrations,

Price Prepald i .

A marvelous book for the student
in electricity and radio. General
fundamentals lead up to a come
plete dlscussion of every type of
Tesls and Oudin  high-frequency
coils, Gelssler tubes, cte.; con-
struction detafls of Tesla coils
are given in great profusion. THE
ONLY BOUK OF ITS KIND.

RADIO SERVICE
Volume 11, by 1llugo
Gernsback, C. k. Denton and C.
1. W, Nason, with 1932 Free
Supplements. 1000 pages, 2000 i1-
Instratlons.  Flexible loose-leal

Binder, size 9xi2*’ $4.00

Price prepald.............

The talk of the radlo industry.
This marvelous volume centains
every thing in radio, cipcults and
radio developments, for 1932, Not
a line of dupiication between 1431
and lq932 volumes, (Vol. 1 and
| Yol

OFFICIAL
MANUAL,

RADIO RECEIVING TUBES., by
Moyer_and Wostrel. Cloth covers,
size  T1ex5la’', 208 pages, 181

Pricer ... $2.50

tine of the finest hooks on vacu-
um tubes, Everything worthwhile
on the subject treated in a mas-
terful manner.

RADIO TELEGRAPHY AND
TELEPHONY, Ly R. L. Duncan
and C. E. Drew (New Edition.)
Cloth  covers, size 9x6", 950

?‘:Ll!::. 468 Illunlntlom.$7.50

Everything from Obms Law 1o
varuum tubes and detectors, to
osclilographs and radlo compasses
lhm"(oulhly treated In this great
boul

PHOTOELECTRIC PHENOME-
NA, by Arthur Lieweilyn Hughes
and lee Alvin Dubridge, Cloth
covers. stze 6x9%”, 531 pages.
202 ilustrations,
Price .

A critleal survey of the whole
tield of photoelectric phenomena,
intended as a referenre book for
research workers, students and
teachers. The most complete work
in print

RADIO SERVICING COURSE,
hy Ghirardl and Freed. Cloth
covers, size 5% x7%” 192 pages,
124 illustrations; 114 test ques-

inent ctreutss Trice - $2.50

A practical hook beginners and
old-timers In radio service will
find useful, Nine chapters dliscuss
measuring instruments and tests
and trouble-shooting; the chapter,
“'Useful Inforniatlon for Service-

men,”” closes the hook.

EXPERIMENTAL TELEVISION,
by A Irederick Collins. Cloth
covered, 8x8”, 312 pages. 185
illustrations.

ORDER DIRECT
FROM

THIS PAGE

study in the field of radio. e'ectricity. The best of 1ts kind.

rice

In words of one syllable the au-
thor discusses fundamental prin-
ciples: in the zame vein he pro-
ceeds to build up deseriptions of
televidion equipment, each step
being supported h¥ simple, hpme-
made exherimental set-ups.

245. | GREENWICH STREET

RADIO REVIEW & TELEVISION NEWS

= — wannn-americanradiohistorv-com E

PRINCIPLES OF RADIO, by
K‘ellh }l:;l'r'aeyh!:‘l. A. Cioth covers,
size 8x314”, pages,

306 iflustrations. Price $3.50
A marvel written book
with the latest radio principles,
including screen grid and pen-
tode, amplifiers. ete.

NEW LOW PRICE
RADIO BOOKS

llere are 13 new, up-to-date
books on every conceivable radio
subject, just published. Modern
in every senie, ALL BOOKS
UNIFORM from 84 to 72 pages
50 to 120 Illustrations. All ]
written by radio
authors,

well-known
Please Order by Number
No. 1 RADIO SET ANALYZERS,

b
No. 2 MODEI}I_N

No,3THE

2
SUPERHETERO-
BOOK, by Clyde
tch

DERN RADIO HOOK-
S, by It. D. Washburne
w TO B8 M A
DIO SERVICE MAN,
Louis Martin

I N GING_ ELECTRIC
DI0) SETS UP_ TO
€, by Clifford E. Den-

0 KINKS & WRIN.
(for Experimenters)
. W. Palmer

0  QUESTIONS &
ERS, by R. D,
°

BILE RADIO &
N by Louls

No. 4

No. 3

LCBTO

o
P!
[\]
A

g
22

No. 8

PP ZPVS RIS OO,
fz>'< r-sg)
2€0~Amo o
Zn="w=

SSE

No. 13 HOW_TO BECOME AN
AMATEUR RADID OP-
ERATOR, by M. F. Eddy,

PRICE PREPAID 45

EACH BOOK.. "

ALL T Booke. o $4.85

NEW YORK, N. Y.
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This corps of engineers, in their 0wl
ciuded laboratory keep TRIAD tuhes ahead
nf the procession ey are prov pd  witl

[ t n lahoratory apg 5 and
checks of every operation
one of the many types TRIAD

the nost
make peri
on every
produces.

UALITY
FROM A t0 Z

T-1 Mercury Half Wave Rectifier $ 2.60
T-01A ;Jenerul Purpose Detector and Amplifier _“7,3 IS A FACT"NOT MERELY
-1¢ bowerr Amplitier
T-108 High Vultuge Power Amplitler 8.00 A CLAlM
:J[“-;ZA %)) C. hl’uwer é\n:lplltl\ler %32
-22 . C. Bureen ri mplifier 3. o
a2 G Sereen Grid Ampitter 160 The easlest way to get a true esti
I"-26 A. C. Qeneral Purpose Awplifier .80 Jnate of any product's worth is to ask
T-27 Dele;-clur or Amplifier having A.C. Heater 108 ahout It among Its competitc Ask
‘}‘; (é ?,g:‘:,f'lA}I":;l‘fg:ﬁ Amplifier i:(l any servi(:'en-:\n. dealer, jobber or manu
D. C. Screen Orid Amplifier 2.30 facturer if any tubes are better than
B. (é xf\’ler:{:)(k:l Pgwel:‘ :kmplllil"lel' 3~;n TRIAD QUALITY TUBES. We know
. C. Multi-Mu oI mplifier 2.7 . v il i A
A. C. Henter Type Multi-Mu R. F. Amplifier  1.60 the answers you get will ."I‘dl'c? you. Lo
D. C. Screen Grid Amplifier, Reater Type 2.75 send in the coupon, which 'will bring
D. C. Genernl Purpose Amplifier 1.5 you the whole, interesting story.
D. C. Pentode Power Amplifier, Heater Type 2.75
B g I\loln‘ter 'l;\ypell:d‘uui Mu R. F. Amplitier 2;33
. C. Vnltage mplifter 3. El -r - iy
Power Amplifier Fentode 2.7 mél'?tm(;léselotpe:&l v .15‘3{':‘[,
A. C. Triode Fower Amplifier 110 ‘ engineers is found at the
A. C. Power Ampllifier 1.50 end of evel pl‘.oduction
A: C. Pentode Power Amplilier 1.6b line. QUALITY is the
Kmém'rAmplill:r 'l‘ﬂl';'ode (30 volt DC Heater) 4.50 watehword, QUALITY ix
. C. T'ower Awmplifier 6.00 ' i i
A7 © Henter Type Multi-Mu RF. Amplifier 1.60 S el e o
it 0 ng number of satisfied
(1}. CH I‘)u{))le_ Dlmll\e 'lltl';‘ud'_- lgE > users prove that TRIAD
enern urrpose Amplifier 1.2 < : -
A. C. Pentode R. I, Amplifie 1.60 HONOR s e Sa]
A. C. 'entnde Multi-Mu R Amplifier 1.60
Hoater Lype Power Amplitier, Triple Purpose, 2.50
D. C. General Purpose Awmplifler 2.00
A. C. or D. C. Power Amplifier 90
D. C. Duplex Diode Triode 1.85
Triple Grid Power Amplitier 1.80
Dry Uattary Qeneral Turpoxe Amplifier 2.60
Diy Battery General I'urpose Amplifier 2,75 TRIAD MFG. CO
Power Amplifier 10.40 Pawtucket, R. |
nmwy\vnm 1\I»"’owm Anﬁpll{}gr or Modulator 13.4') Gentlemen
alf ave Mercury Rectifier .75 Please send me full infor
Full Wave Rectifiet 1.00 1 B U
Half Wnve Rectifier 5.00 about TRIAD QUALITY tubes.
Full Wive Mercury Vapor Rectifier 1.25
i l"F‘ 1!-‘!0;\\')' Dulg Full Wave Mercury Rectlfier 1.55
-TEL Television Scanning Price on
T-CNA Television Projection Vgl o BUILT”
T-PEC Photo-Electric Cell . praicaiion
e
TRIAD MANUFACTURING CO. - - - - PAWTUCKET, R. |
- - ! :
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