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bound in green flexible
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The OFFICIAL RADIO BUSINESS-LOG AND
GUIDE has heen especially planned and laid out
the LExecutive, the Engineer,
the Radio Dealer, the Service Man.

for the Radio Man

bul: and How to Use
Principles Underlying

ness lind of Scrvicing
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I'here are sample adver ments that will give a professional tone to yvour advertising, and also a chap-
ter on how to pep up business the vear round

No Radio Man can afford to be without the book. It will give him knowledge which he cannot get
In any other way. It will hzlp him in his business, through the commercial advice and informa-

tion contained in its pages: and, most important of all, it will stop money losses by providing
ample space for recording all business transactions day by day.

Fyery item in the OFFFICTAL RADIO BUSI-

5 x 8v5 inches,

Sture Operating L xpenses
turers— List of Vacoum Tube Manuvacturers
Paits Manulacturers—Bookkeeping Information for Radio

Workbench and Test Table

A wide variety of radio data. of constant reference
value to the man engaged in the radio business, has
been compiled for this tfirst OFFICIAL RADIO
BUSINIESS-LOG AND GUIDE.
addition, conveniently arranged spaces for listing
appomtinents, engagements and personal records;
business references: connuercial information ; diary
and memoranda sheets, ete.
FHere are a few of the features contained in the OFFICIAL
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Special Offer!

We will accept vour pre-
publication order at the
special price of $3.00
and we will gold-stamp
your name on the cover
oi the OFFICIAL RA.-
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AND GUIDE if vou
will mail your order at
once on the coupon he-
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AR JHTT vour Lt ] o Foy ' for w " . R
g are to el el ol e aErvemn 1 e OFIICIAL RADIO BUSINESS-1.OG AND GUIDE is a true assistant,
s : : " g i L{'::w | a comnsellor, and a silent Dbartner 1o the man engaged in Radio activities.
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. | The size of the OFFICIAL RADIO BUSINESS-L.OG AND GUIDE—S5 x 814
Name ...... Ve o | inches-—is such that it can be slipped in the pocket and carried around wherever vou
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RADIO NEEDS TRAINED MEN
Let Us Train You at Home for a Big-Pay Job

ET into the rich field of Radio via the
Radio Training Association. Radio man-
ufacturers, distributors, dealers are all eager
to employ our members because we train them
right, and qualify them for the positions that
require better trained men.

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

Special Attention to Radio
Service Work

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

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

Expert Supervision
Lifelong Consultation Service

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

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

Mail Coupon for No-Cost Training Offer
Fill Out and Mail Today!

RADIO TRAINING ASSOCIATION OF AMERICA
Dept.gca.3 4513 Ravenswood Ave., Chicago, Il

Gentlemen: Send me details of your No-Cost Training
Offer and information on how to make real money in

Memberships that need not—should not—cost
you a cent are available right now. The minute
it takes to fill out coupon at right for details can
result in your doubling and trebling your income
in a few months from now. If you are ambitious,
really want to get somewhere in life, you owe it
to yourself to investigate. Learn what the R. T.A.

has done for thousands — and can do for you. Radio quick.
Stop wishing and start actually doing some-
thing about earning more money. Fill out the Name

coupon and mail today.

Radio Training Association of America
.i)ept. RCA-3 4513 Ravenswood Ave., Chicago, Ill.

Address
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B You (an Have a Good //,: .
NELECTRICAL JOB/E 55 2

in 90 Days

No Books-NoLessons
-All actual work in the

g Oreat Coyne Shops

Dissatisfied with your present job?
Not making enough money? Then
come to Coyne in Chicago and learn
" Electricity in90days—NOT BY COR-
RESPONDENCE, but by actual electrical work

on huge motors and generators, power plants,
substations, switchboards, auto and airplane en-
gines, etc. COYNE HAS BEEN PLACING
MENINBIG PAY ELECTRICAL JOBS
SINCE 18991

Learn to Earn *60t0 5200 a Week /

Every branch of Electricity is calling for more Trained men,
Thousands of jobs are open, paying $60 a week and up—in Power Plant Work,
Armature Winding, Auto Ignition, House Wiring, Radio Service, Refrigera-
tion, Welding, Aviation Electricity, etc. You can prepare for one of these
fascinating Big Pay Jobs in 90 days. No advanced education or previous

experience required. Mail coupon for proof! . -
FREE EMPLOYMENT SERVICE  LLi{LIEITXTIT

Earn As You Learn

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. 3,.3 Chlcago, Il
Don’t worry about a job! You get free lifetime employment ser- Gentlemen: Please send me your big Free
vice. And if you need part-time work while at school to help pay Blectrical Book with 151 illustrations. This
expenses, we'll gladly help you getit. Mail coupon for my Big doesjiat{oiiligate|ie;
Free Book! Get the proof! Find out about my special low

tuition offer, my free Radio Service and Auto Electrical Courses.

This does not obligate you. Just mail the coupon! Name...., TNt resnertiattescessorestnne
COYNE ELECTRICAL SCHOOL -
H. c- Lewis' President Founded 1899 A drcss'..ll..I..l...lll ....... (R NEER XN ]
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The 254 Supplement

to the
OFFICIAL RADIO SERVICE MANUAL

Is READY for Distribution

' SUPPLEMENTS No. 1 and No. 2 to the
W OFFICIAL RADIO SERVICE MANUAL
® are obtainable —

NE of the most important achievements in recent radio
O book publishing comes with the completion of the first Some of the features

and second Supplements to the OFFICIAL RADIO in the second Supplement
SERVICE MANUAL. These Supplements, now ready for

distribution, are the beginning of a series which will be pub- Completely revised index for the entire OFFICIAL RADIO
lished every sixty days during the year. The pages of the Sup- SERVICE MANUAL.

plements are printed exactly like those in the OFFICIAL Table of trade names in alphabetical order—listing the cor-
RADIO SERVICE MANUAL, and as each Supplement is responding manufacturers.

added periodically it will be kept uniform with the original book

in paper stock, (loose-leaf form) and in make-up. List of Amperite line voltage regulators for standard

receivers.

Canadian circuits—circuits for which we have had many re-
quests since the original publication of the Manual.

The second Supplement to the Manual brings that useful book
right up-to-the-minute with the diagrams and schematic cir-
cuits of the latest radio models which have been placed on the
market during the past few months, as well as with new Technical data of a practical testing oscillator.
information of sets for 1930 and 1931,
LIST OF CIRCUITS PUBLISHED IN

With each set of Supplements a new index is supplied. The SUPPLEMENT No. 2

pages are numbered to enable one to include the new additions

in their logical places in the original OFFICIAL RADIO Canadian Marconi  Spli :
plitdorf Priess
SERVICE MANUAL. Canadian ﬁC Dayton ga;od
Every owner of the OFFICIAL RADIO SERVICE Westinghouse bl L
MANUAL will be sure to be up-to-date in radio if he becomes Sears-Roebuck Kennedy R.C.A.-Victor
a subscriber to the Supplements. The cost—only $3.50 a Amcrtr?‘n . Sparks- Fada
year—is trifling, when it is considered that it is our intention Knapp “A” Power Withington Silver-Marshall
to publish enough Supplements during 1931 to make the Edison Robertson-Davis Telephone
present SERVICE MANUAL more than twice the size it Lincoln Maintenance
is now! .
MAIL SUBSCRIPTION PRICE FOR SUPPLEMENT SERVICE .

TODAY ! $3.50 A Year

EACH SUBSCRIPTION STARTS WITH SUPPLEMENT No. 1.

This is a very small cost when you consider that for the whole year a Supole-
ment will be mailed to you every other month. Those who already own :he

GERNSBACK PUBLICATIONS, Inc. e r

96-98 Park Place. New York, N. Y. OFFICIAL RADIO SERVICE MANUAL have concrete evidence of what
I enclowe £3.50 for which yon are 1o enter my subscrlption can be expc‘:ted from a $3'50 investment in the Supplements to the Ongmal

for the  Supplements of the OFFICLAL RADIO SERVICE book.

AMANU AL, It @8 understood that the .‘iup]nllexm-nl\g& \élll Ih?

walled o me dh R L I dusincRtiepcarapC e il If you are one who has not yet recognized the importance of owning a copy

of the OFFICIAL RADIO SERVICE MANUAL, turn to page 553 in this
issue and learn more about this valuable book.

Future issues of the Supplements will be ready at the following dates:

February 1st April 1st June 1st August 1st October 1st
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CERTIFIED

Mycourseisthc ONLY
once that makes you a
“Certined Rapi1o-Tri-
C1ax.” The U. 8. Gov-
crament  grants me  exclusioe ¢
right to give thar distinctive title
10 all who complete my traning,
It will mean valuable recogni-
tion to you in whatever branch
of Radio vou follow and will
help open the door tobigper pay.
Even before you graduate 1
give you business cards and a
“Juxtor Rapio-TRICIANT card,
wwhich many of my students find
helpful in carning money in
spare time. My course has helped hundreds
of men. Tt will help you. Send for my free
book and you'll see why.

Seldom Under $100 a Week

“Dear Mr. Smith: For
the month of November |
made %577 and for Decem-
ber over 2635, and January,
#465. My carnings seldom
fall under $100 a week. 171
say the N. R. 1. (National
Radio Institute) course is thoraugh and complete. —
letter from graduate, E. E. Winborne, 1414 W, 48th
Street, Norfolk, Va.

Unlimited Consultation Service

You can keep yourself posted on new developments
without extra cost. Radio’s change and growth bring
new opportunitics for the man whe understands them.
You'll have our whole Suff at vour service to keep
vou informed ’

Dept., [CX.
WASHINGTON
i D.C.

P
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Send jfor my Free Book
See how Quickly I Train You at Home

J.ESmith, Pres,

Narionar Ranio InstiTute

to Fill a Big-Pay Radio Job

In Radio more than i anv other ficld. the surest, quickest way
to get ahead i3 through training! For Radio is in crying nced of
more well-triined men. Compcetition is keen ameng the untryined
fellows but the way is wide open for men who bunw Radio! More:
over, there are plenty of opportunitics o carn while you learn-—
many of my students make 200 1o $1000 in their spare time while
learning. That 1s why | urge you to mail the coupon below for
my free book. It tells about the great moncy-making opportunities
that Radio offcrs trained men--and how you can learn at home to
become a Radio Eapert.

Many Earn $50 to $100 a Week

Many of my graduates are earning $50 10 #100 a week. After
completing my training you, too, should cam as good or even berter
pay. Hundreds of fine jobs are opening every year. Broadcasting
Stations pay #1,800 10 25,000 a year 1o Radio engincers, operators,
and station managers. Radio manufacturers continually
need testers, inspectors, foremen, engineers, service men,
buyers, for jobs paving up to $15,000 a year. Shipping
companics use hundreds of operators, giving them good
pay plus expenses. Radio dealers and jobbers pay $30
w 5100 a week to trained service men, salesmen, buyers,
managers. Talking Movies pay as much as 75 to $200
a week to men with Radio training. Another way 1o
make big money is to open a spare time or full time
Radio sales and service business of your own, And any
day now Television may open the way to a new world
of epportunitits to men who krow Radio.

My Free Book Tells All

Get the whele story. Send for my td-page book
of facts on the many opportunities for rrained men in
Radio today. It bas put hondreds of fellows on the
road 1o bigger pay and suecess. It alio contains full
information on the “Fighteen Siar Features” of my
home-study training, including Lifetime 'mployment
Service to graduates. 1 back my cuurse with a signed
agreement to refund cvery penny oi your money
atter compleiion, you are not satisfied with the Lewsans
and Tnstruction Service | give you. 4 Don’t let lack
of complete training keep you down, Fill in and mail
the coupun NOW!

|

1. E.Sxiitii, President
National Radio [nstitute, Dept. JCX.
Washington, D. C.

Dear Mr. Smith: Scnd me your free book. 1
want to know caactly what Radio offcis trained

r men—and what you offer in home-study Radio
. training. | understand this places me under no
' obligation and that no salesman will call
: Name

~o Y

LN Address

! Ciiy State "

PR

T —-—
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Service Man’s HANDYBOOK
WITH ADDENDA DATA SHEETS

amount of the most important data

of every kind —
illustrations, wiring diagrams, charts, on
every conceivable subject pertaining to
radio sets, tubes, etc. The book is live
“meat” from start to finish, and contains
only practical informatian on which every
radio man can cash in immediately.

THIS new book contain: a tremendous

several hundred

Service Men's data

Just to give vou a few subjects contained
in the book. we mention the following:

ment

$2.00 PER COPY

.

L I Tl I e PR L L L)

[}

GERNSBACK PUBLICATIONS. INC., 331 g
96-98 Park Placo, New York City. N. Y. ]
Gentlemen: [}
As per \mlr enorhl offer. T mrmco herewlth temittance nr £2 00 (Canada and B
foreign $2 2 [ t on yonr nrew bouk entithe ll\hl() M
SERY l(‘r M \\ ~ HANBY IHN)I\ \\i(ll Addenda Data ~I|u( in foim. g
1 RADIO-CRAFT. M

D T T R R R RRRRETR :
[ ]

Street 1
[ ]

»

Cly

Nta e

Prescriptions of a radio doctor
Modernizing old receivers
Servicing obsolete sets

Operating notes for Service Men

Servicing automobile radio installations
Curing man-made static

Causes and cure of radio interference
Notes on repairing “B’ power units
Constructional data on laboratory

A portable radio testing laboratory

Servicing with the set analyzer

What and how the Service Man should sell

Helping the Service Man to make money

How to become a Service Man

Servicing broadcast receivers

All about vacuum tubes, and vacuum-tube
data

Special radio Service Man's data

Dozens of radio service data sheets

And hundreds of other similar subjects

equip-

The Foremost Radio Service Authorities Have
Contributed to This Book

C. W.PALMER

LEON L. ADELMAN
SYLVAN HARRIS
BERTRAM M. FREED

A NEW DEPARTURE
VERY Service Man, every radio man, every
radio experimenter and every radio pro-
fessional makes his own notes, draws his own cir-
cuits and writes down his own observations and
his own data. For these reasons, the RADIO
SERVICE MAN'S HANDYBOOK has been
made in loose-leaf form. There are supplied acith
this book 48 special ledger paper pages, square
ruled on both sides so that you can take a leaf mu[
plme it wherever vou acish., and acrite on 1t your
1f you wish, you can also cut out data

H. WEILER

J. E. DEINES

F. R. BRISTOW
and many others

GEO, C. MILLER
JULIUS G. ACEVES
C WL TECK

PAUL L. WELKER

own data.

from other publications and paste it on the sheet—
placing it in its proper position in the loose-leaf
book.

The total number of pages is 200 and the book con-
tains such a wealth of radio material as you have
never seen before between two covers. Nothing
like it has ever been produced. The book is of the
large size, 9 x 12 inches, and is in the same loose-
leaf form as the OFFICIAL RADIO SERVICE MANUAL.
[t has a semi-flexible cover with gold stamping.

MAIL COUPON TODAY
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** Takes the Resistance Out of Radio ™
Editorial Offices, 96-98 Park Place, New York, N. Y,

Tomorrow’s Radio Set

By Hugo Gernsback

HOSE interested in the radio art have con-

stantly wondered what the future radio set will

look like, what its efficiency will be and, par-

ticularly, what progress there will he made as
far as the radio tubes are concerned.

Before the questions can be answered, let us look
into the principles underlying radio reception.  Take
the ordinary aerial atop your roof, Smprlsmg as the
statement may seem, nevertheless it is perfectly true
that every radio station in the entire world which is
l)roa(lcastmg (or transmitting code, for that matter)
is represented there, right in your own aerial. Tt makes
no difference how far away that station is: Not only
theoretically. but practically. the waves from a five-watt
station located 12,000 miles away are impinging on vour
acrial.  Of course. vou can not hear all these stations.
for a simple reason ‘only : and that is, the sensitivity of
your present set is not sufficiently great though the
energy is in your aerial, just the same.

When we started out with a crystal detector, its range
was limited, purely because its sensitivity, as reckoned
today, was exceedingly small.  Next we had the vacuum
tube and, when it first came out, its sensitivity, though
much greater than that of the crystal detector, was still
u)mparatlvcly poor.  \With the newer tubes (such as,
for instance, the screen-grid and the thyraton) the sen-
sitivity has heen ste])pcd up tremendously. Tt may he
said that a good modern midget set using only four
receiving tubes (the fifth tube heing simply a rectifying
device) c1s11y replaces a ten-tube set of four or five
years ago; that is, as far as sensitivity is concerned.
And, indeed, our present little four-tube midget set
gives a power which was undreamed of even thlcc years
ago.  All of this is due to the tremendous amplifying
powers of the modern tubes.

When T use the word “tremendously” T do so only
in a comparative manner.  Certainly, ten years after
this is written, the present radio tubes with' their “tre-
mendous”™ amplifying power will be laughed at. Tt is
conceivable that, ten years hence, we will have a single
tube which will do all the work of the four or five tubes
used today., It will probably be a combination of a
detector and an amphifier, as well as a rvectifier: the
entire tube probably being no larger than an “80-tvpe
tube of todayv.

Incidentally. if we measure the future hy the past.
that single tube will be far more sensitive than any-
thing we have now. And, with a set containing such a
tube. coast-to-coast reception will be a common every-
day affair.

What the future tube will look like, and exactly how
it is going to operate, no one knows. The chandes are
that it will be a “cold™ tube: that is. no heated filament.
such as we have today, will be used to give us electron
entission,

The present tubes are, aiter all. only a makeshift.
The introduction inside the tube of the Theater element
always gives rise to hum (created by the current sup-
ply) w lmh I am quite certain. will not prevail in the
future. An interesting patent has just been granted to
a well-known radio w Orl\c who uses the phntnelmtrlc
principle in a vacuum tube for use i a radio set:
here a small and entirely separate electric-light bulh,
which may Dbe quite small, throws light, which gives
rise to the electronic emission. upon a cathode in the
new vacuum tube.  All the hum. and many other diffi-
culties, are done away with by means of such a tube.
Three or more tubes, when placed around a hght-source,
are thus energized at a considerable saving of current:
and Dbetter reception is had all around.

It would appear that the “cold” vacunm tube, which
I had predicted as much as ten years ago, is now about
to become a reality ; it cgrmml\ seems to be a step in
the right direction.

The important work of the radio-tube scientists, now,
is to successfully step up the sensitivity of the radio
tube.  This will, of course, make our radio sets less
complicated and chczlpcr to operate: and they will there-
fore also not get out of order so casily.

From a %orvue point, this is important.  When you
have to service a set that has ten tubes, when some-
thing has gone wrong with the set, naturally the diff-
culties are twofold in such a set when compared to
one of five tuhes.

The problems under discussion here are of course
stitl largely in the future: but the thoughtful radio
worker, T am sure, would lke to know with a reason-
able degree of certainty what lies ahead of us.
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Service Men’s Department

This department is about the Service Man, for the Service Man,
and largely by the Service Man. lts contributors are practical
men, and we invite every Service Man in the country to tell about

CHECKING INACCESSIBLE UNITS
By John F. Rider

RADIO receiver is nothing more than

a coordinated arrangenent of electrieal
wnits.  The clectrie receiver of today ap-
proaches, most closely, what may be elassed
as a  wholly-interlocked  system, wherein
every part is tied in with the next. T'his
condition makes possible the testing of in-
aceessible units: perhaps we should not use
the word “testing” instead say “checking”
Time and again, it is found ditfienlt to reach
one or moere units which arve located in the
innermost recesses of the receiver. But, by
snitable  analysis of the recciver  wiring
diagram, it is possible to locate a cirenit
whereof the unit to be checked is a part.
Just how effectively lie ean check such units,
depends npon the Service  Man and  his
knowledge of wiring diagrams,

If we examine a wiring diagram, par-
ticularly that of an electric reeciver of
modern date, we cannot help bt note that
the ground terminal is common to all parts
of the eirenit (at least, the “B—" terminal
is conmnon to all cirenits).  In this con-
neetion we exeept just one part of the re-
ceiver, the voice coil of the dynamic speaker.
In very rare Ciases, it is also necessary to
exeept the aerial cirenit; but, in the major-
ity of instances, the ground end of the
acrial circuit terminates at “B—"7

Starting at the “B—" terminal, we can
trace continuity to every part of the system
other than the two mentioned.  The munbey
of cleetrical clements present in the system
hetween “B—" and the extreme end of the
civenit is a matter of design. Thus, in the
detector cirenit of the conventional reeciver,
we may find the sections of the vollage
divider, perhaps a filter resistor, the plate
conpling anit and, mayhap, the radio-fre-
gueney choke in the plate cirenit between
the detector plate and the plate end of the
conpling mit.

Of these units, one or mere may be lo-
cated in the power pack, and thus  sep-
arated from the receciver proper, However,
with the receiver wiring dingrom as a guide,
and the eleetrieal values of the parts mavked
upon the diagram, we can cheek not only
continuity to the *B—" terminal, hut also
the eleetrieal valnes of the different see-
tions in the divider.  This is possible in
the following manner:

1f the plate coupling unit loeated in the
detector plate cirenit is a resistor, its elee-
trical value is marked upon the diagram.
If the plate coupling unit is a transformer,
its resistance may be appreximated or de-
termined by a DL.C. voltage test aeross the
lerminals of the unit. The plate current
flowing in the detector plate cirenit may

his own experiences of all kinds.

Edited by JOHN F. RIDER

R. JOHN F. RIDER, who passes

upon all the material submitted
for publication here, in the Service
Men's Department, is a radio engineer
of the first rank who has devoted much
energy to the populurization of tech-
nical knowledge. None excel him in
the art of making difficulties clear; he
is a practical instructor, and the awuthor
of books known by all Service Men as
useful guides. Letters, stories, re-
quests and suggestions for this depart-
ment may be addressed to him in care
of Ramo-CrarT.

be determined without mneh trouble. Ap-
plying Ohn's law for resistance, and sub-
stitnting the vollage measured  across the
prinirey and the cnreent in the plate cir-
enit, will determine the resistance of the
winding.  Assuming o fairly low value of
resistance  for  the  detector RUF. ehoke
(abont 25 to 30 ohms if it is of the low-
pass  Glter-system vaviety, and abont 200
oluns if it is used as an ordinary choke)
we find that the resistance measnrement be-
tween “B—" and the plate of the tnhe
indicates the electrieal valnes of the total
divider.  1f the total resistance of the
divider as recorded does not check with the
individual  measurement  of
the various seetions is possible by checking
between *“B—"" (which nsnally is gronund)

measirenment,

and  the  various  radio-frequeney plate
cirenits,

It is, of course, impossible to quote every
test which may  he earried ont in this
tashion.  Bach veceiver presents its own
problems.  Take for example, the measures

ment of the cirenit through the grid-bins
volwme-control unit.  One end of  this re-
sistanee is gromnd and “DB—"3; the other
the cathode of one or more tnhes,  To
cheek  the resistunce of this control nnit,
the measuring instrmment need not be placed
divectly across the control unit, which is
usually located upon the panel and there-

fore Jiffienlt of access.  Check between the

ground and the eathode.

With “13—" terminal as the common ter-
minal, we ean check every part of a <137
clininator systent, 1f the “B—"terminal
is the most negative upon the clininator,
contact between “DB—" and the plate ter-
minal of the rectifier tube (with the tube
ont of the socket) provides a vesistance
chieek upon the power transformer’s plate
winding, 1f the svstem eraploys two half-
wave rectifier tubes, switching from one
plate to the other permits checking  eanch
half of the winding  In cuses of this na-
ture, it is not neeessary to measure the
resistance. Both halves of the plate wind-
ing should show the same valne of resistance
when wieasured npon a continnity tester.

With “B—" as the emnmon terwinal, it
is possible to cheek each gronnd cannection
to the chassis by checking between the grid
of each tube and “B—""In work of this
type, it is necessary o refer to the diagrion
to locate any possible variation from the
conventional tuned  grid system, in order
te properly locate the cirenit prongs for
the resistance measurement,

Investigation of a large number of wiring
dingrams  shows  that  the method of  re-
sistinee measurement is preferable to ordi-
nary continuity testing. This is particularly
triue when high-resistance units are located
in many circuitsy the ordinary  continuity
test, when applied to a high resistanee, doees
not serve well to determine the approxi-
mate resistance in the cirenit.  In many
instances, the difference between 50,000 and
100,000 ohms is appreciable, and manifests
an effeet upon the operation of the receiver.
When it is checked for resistance, the vari-
ation is immediately  evident; when it s
checked only for continvity, the presence of
a fairly high resistance is indieated, but
it means very little,

The proper application of short-cireniting

links across various parts of a system
enibles  determination of the condition of
the wunit which has beeu  short-civenited.

Naturally snueh short-civeuiting links should
not  be  applied voltage-reducing
resistanees, where this would tend to greatly
increase the voltage applied to the tube.
The sule exeeption to this statement is the
grid-bias resistance in the radio-frequency
cnd of the recciver, or the bins resistance
in the detector cirenit. A momentary in-
crease in plate enrrent, in order to find
ont whether or not the grid-bias resistance
is open, will not injure the tube, Based
upen  the conventional  tube  cirenit, such
short-circuiting links may consist of a re-
sistance of about 500 to 1,000 oluns, eon-
nected between the eathode and ground or
(Contivned on page 555)

ACTOSS
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Orperating Notes for Service Men

Much of the knack of servicing comes from familiarity with
certain receiver models. An old-timer communicates his pro-
fessional experiences for the benefit of the craft.

ECENTLY, an Farl “Model 21" D.C.

receiver was checked hy o Serviee

Mang the complaint being, no recep-

tion.  Use af a set analyzer diselosed
hut one defeet : namely, reversed plate read-
ing on the first audio and RS stages; others
received proper plate voltages, This faet
alme vetoed the sugpestion of 4 punctured
filter  condenser. when  the set
was taken apart, it was discovered that the
condenser connected to the set side of the
“B” choke shorted, “Ihe condenser
hlock in this modet has colored wires energ-
ing from the Dlock.
tion has a blue lead, which was clipped at
the blocks and & veplacement wnit of 2 mf.
capacity was inserted (Fig, 1), The return
or common lead is colored hlack.

While neutralizing this model, somne Serv-
ice. Men make o practice of utilizing a
Stevens No.o 4 CSpintite” This procedure
will work, although allowance nust be made
for the capacity of this metal tool.  Tlow-
ever, care should he taken not to short the
wrench against the anetal chassis; as this
may blow one of the "ol\ Inci-
dentally, the 7L\ tubes are in a separate
filanrent  cirenit, and removal of an ‘0t
will not ent off or hreak the series cirenit
of the power tubes.

Many Kolster “K20™ sets on the market
today are slightly different from their prede-
cessors.  As nimy know, this nodel emiplovs
gridd condensers  shunted the grid
snippressors. On the later model, a small
aperture will be noticed at the left of the

However,

WS

The comdenser in Ques-

tubes.

HEWIEL]

—
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Fig. 2
On replacing a "2 b= u 2% in the Freshman
“Q-16" and similar models (sce also Rapro
Crarr for Mareh, 1930) the fncrcascd drain of
filament ciurrent will cut dowen the voltage to the
proper calue,

By BERTRAM M. FREED

first R tube socket (facing rear of set).
This opening is to allow insertion of a noa-
metallic serewdriver to adjust a varmable
which is connected
grid suppressor, instead of the forme, fixed
condenser, Adjustiment of this condenser
is not eritical, but the DX ability of the
set depends npon the eorreet setting,  The
shonld be varied, for maximum
response  at 630 weters, by omeans of a
local oscillator or sotie powerful hroad-
caster at a frequeney or wave near this
figrirre,

Atwater Kent has made it @ simple task
to line up the condenser gang in the new
“Model 70" series XC.oand DC, receivers.
While heretofore, it necessary to re-
lease the rotors of the condensers to line
up the gang, it is now sufficient to adjust
the serews of the compensating condensers
to accomplish the same job. These serews

condenser, acrees  the

condenser

wis
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SWITCH  CONTACTS
Fig. 3

Details of the antomatic siiteh controlling the

phonograpl motor in Rodiola and 1ictor com.

binations. It is discwssed fv the text on page
554 and necesswry adinstments  described,

are located at the top of each section in
the bathtnb gang,  The ean
he identified by the sealing wax over it

It seems that neanufactorers are now tak-
ing into considervation the fact that their
must  eventually  be  serviced. The
Jrunswick No, 22 A C, “Unicontrol™ shows
this,  Removal of the bottom plate reveals
all eirenits and connections.  THowever, wn-
less the Service Man knows how, locating
the line fuses is another matter. The shield
ean of  the transformer st be
foosened, iy the removal of the four serews
holding ity and the fuses will be  found
cleverly coneealed hehind insulating
paper. There are two cartridge-type fuses,
one in cither side of the line.

Intermittent  reprodunction in Majestic
combination reecivers cured, in nine
instances ot of ten, by replacing  the
“phone™ input transformer.  The Majestie
“LOOB™ incorporates this unit in the receiver
chissis,

proper serew

sets

power

somne

wias
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Fig. 1
The shorting of the condenser at the right, in a
“Model 217 DU, Jlovt filter block, reversed
plate wultage polaritics.  External replacement
i casy.

However,  replacelient  has  since  been
found unneeessarvy, The phono-pickup feeds
into an input transformer whieh couples the
pickup to the detector grid cirenit by means
of the peculine throw-over  switel.  One
side, of hoth primary and secondary wind-
ings of this  transformer, is grounded al-
ready. Inan effort to determine the cause
of grounding, of the other side of the sec-
ondary  winding, one of these units was
taken apavt. The metal housing of the
transformer  folds over at the bottom and
hobeds the cardboard temminal strip.  FLeads
from the traustormer come through small
holes in the eavdboard and are soldered to
higss which are fastened to the cardhoard
by nweans of two flanges which pass through
andk are hent over to hold the ugs in place.
Too many times s the Service Man found
that one of these flanges had not been hent
over, and was shorting to the core of the
tramsformer. This has heen remedied, by
cither Tending over the flange or clipping
it.  Some dispense entirely with the lugs,
by lengthening the transformer leads and
bringing these up through the holes in the
cardboard.  "The latter shonld be replaced,
and the ends of the ean shonld be bent over
into place,

Early Screen-Grid Models

It seems that the only way to remedy the
complaints of hum on vesonanee and short-
lived *22 sereen-grid tulws, is to rewire the
Freshiman “Q-16" set to nse an AL 28
tube. The first step, of course, is to tear
ent the UN socket and replace it with a
UY types the procedure will vary with the
type of socket employved. The same filament
leads may be nsed, though this is 2 3.1 valt
winding (the 22 sereen-grid tube is rated
at 33 volts at I32-ampere), for the *24
will get approximately 2 volts in most in-
stances (See Figo 2). In cases where the
filiment voltage under load is lower than
2 volts, the *24 filament may be placed in
paralel with the *27 tube. This will deliver
about L9 volts in most cases to the 24

(Cantinved on poge 551)
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Leaves from Service Men’s Note Books

The “Meat” of what our professionals have learned by their own
practical experiences of many years

By RADIO-CRAFT READERS

HANDY CONNECTIONS
By John D. Hayden, Jr.

Tlll‘) usual run of test plugs, furnished
with test sets and other equipment, e
soldered to the wires and there must always
be four or five wires always attached to
it. If an old four-, and another old fHive-
prong tube base, arve cleaned out and then
four or five stiff wires (about No. 16) are
soldered to four or five phone-tip jacks, and
then soldered into the tube hase, we have
a changeable plug.  After the jacks are
soldered the bhase should be filled with hot
sealing wax.  Yaxley jocks should be used
as they are practically all enelosed, exeept
for two small holes at the battom which
should he plugged with a little solders he
careful not to et the jack full of solder.
With this plug, two wires with phone tips
soldered to their ends can he used, to con-
pect to the plate, prid or filment leads at
will.

Valhume and tone of the Silver Marshall
“750™ chassis can be preatly improved by
the addition of a 1-mf. bypass coadenser
across the detector “B" lead: there s
room on the top of the chassis for this
extra condenser.  This also lowers the hum
level of the set, especially when using a
dynamie speaker,

A Lo-volt DO dynaniie speaker is some-
times hard to conneet to o set: the Serviee
Man nmy want to use it with a battery set
wheve there is 110-volt ACo but no elimi-
nator to supply the fickd of the speaker.
The hook-up shown in Fig, 1 will often solve
the probtemn: sone speakers require a hig
filter, and others one of Jfesser capacity.
Fither an 80, with the plates wired together
or an ‘81 rectifier way be used,

Since the ALC. line gives 110 volts, the
rectificd voltage will bhe somewhere within
the Himits of suitability: the average speaker
takes about 0 mills, the rectilier will de-
liver it easilv.  1f this arrangement can be
used, no other transformer is necessary.,

There are many radio sets of the faniiliar
neutralized tvpe on the warket today: |
recently worked on a Silver-Marshall of this
type and experimented o little to find the
hest setting.

The st was neutralized at

the factory

FL. /
TRANS

- @ ——

Fig. 1
4 comtenicut means uf oprrating a 110-20lt D.C.
dynamic speaker from the A.C, dine.

amd, ~o tar as oscillation was concerned, it
was perfeet: but the volmne was very low
in the daytime.  The nentralizing serews
were so set that each could be turned about
half-way around before it wonld oscillate.
This caused the set to oseillate very easily
at the lower ed of the broadeast band: it
would not whistle at the upper end at all.
I dinally adjusted the serews so that it
oscillated at the middle of the band before
it did at the lower end. When this was
done, one of the serews could be turned
about o quarter round in cither direction
hefore it would oscillate: hat the  other
conld be turned only the fraction of an
inch cither After this, the stations
all over the dial came in with very good
volume and tone,

wayv,

A PILOT-LAMP ADAPTER
By Audie Robertson

OR the Service Man, the device shown

in Fig. 2 is very convenient when work-
ing in the dark corners of the set. .\ mini-
ature socket, to fit a dial-light bulb, and a
burnt-out bulb, the base of which forms
the plug, with two flexible insulated wires
are the only requisites,

TWISTED LEADS

SOCKET
s

Fig. 2
Tive digl-linht is coucerted fnto a trouble-shooting
fump by the use of this simple adapter,

Take the pilot lamp out of the set, pnt
it in the socket of the extension lead; and
serew the plug of the latter into the pilot
Jamp's socket. The Llimp continnes to oper-
from the current. Two-foot
leads are usnally enough.

ate set’s

VICTOR SERVICE NOTES
By John D). Hayden, Jr.

NI of the wmost constunt sources of
trouble, that I have found in the old-
nodel Vietors, is the breaking of leads to
the voice coil on the dyvnmuic. The din-
phragm of this speaker is held around the
cderes with very thin rubher, and the lia-
phragm moves further than in other speak-
ers of this tvpe. This trouble can be lo-
cated very easilys there is no souned what-
ever from the speaker, althongh the tubes
light. 1f these leads are lengthened with
some flexible wire, the trouble will not oc-

eur again for some while,
One of my eustoniers, who owned a Vie-
tor, complained that, while in the daytine
e could not get the stations he used to,

at night he could hear hardly at all. Upon
examination I found a weak 80, In ihe
daytime the light-line voltage was high and,
though the tube was weak, it gave some

Fig. 3
In  reeent  ictor
maodels, o temde colls
trol is mounted in

the puck, so thoet the

Nervice Man can ad-

Just the set to his
cHstomer’s rars,

current; but at night, when the load on the
line inercased, there was not enough volt-
age to work the set properly, cansing the
trouble mentioned.

On this model, there is a tone control
on the power pack, 1 find that many of
my cnstoniers do not know this, and T in-
struet thew in the miethod of using it; this
helps to pet their service call,

The Vietors that are equipped with phono-
graph often need servicing, 1 the repro-
duetion sounds low and faint, the trouble
may be located in the pickup. The arma-
ture, which is supposed to move freely,
sometines pets ont of line, and sticks to
the side of the magnet or touches it fre-
gquently. By resetting the serews, found in
the heed of the pickup, this trouble can be
cured.  In one other case, where there wa:
no sound at all, the trouble was loeated in
the volwme control: the operator had turned
the control too fur, and it had Jodged be-
tween the two stops and remained  there

RECEIVER COMPARISON PANEL
By Fred Lichtgarn
Dl-'..\l().\'b"l'l(‘\'l'l.\'(': various
on the dealer’s floor is more
convenient by the very simple idea iHus-
trated in Fig. t, which T have found prac
tical and  wseful. Any receiver amay he
played at wilty se that a guick switeh from
(Continued on page 562)

vadio sets
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Fig. 4
A Tucxpensive arrangement for the display
room, permitting the demonstrator to turn from
ene set to another to show quelity diffcrences.
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The Service Man’s Open Forum

His Opinions on Conditions and Practices in the Radio Business

SIMPLE WHEN YOU KNOW HOW
diter, Ramo-Cnare:

Iam extremely sorry to see that so many
people, including the editor of the Serviee
Department,  doubt  the veracity of 1y
article which appeared in the November
issue of Ranro-Crarr, under the heading
“The Flyving Service Man.™”

Not so many vears ago, a very ciinent
man prosed nathematically that it wonld
be a physical impossibility to creet a strue-
ture exceeding a height of 200 feet, He
did not, however, foresee the use of strue-
tural steel, which now carrvies the foll load
of such a strocture, towering to any times
this height.

The methods that 1 use in servicing a
radio are radicatly different from any thiat
most Service Men use; this, conpled  with
what T consider the thorongh knowledge of
most circuits and—1 hope—plain connnon
sense, enables me to test a set in an almost
inconeeivably short time,

My portable broadeaster, which vouy ldi-
tor obligingly called an oscillator, is a hat-
tery-operated, single-tube, shiclded  oseilla-
tor modulated from a record by oan elee-
trical pickup, feeding the set through a
dummy antenna, This, together with an
output meter, gives a very thorough final
test. This cirenit is quite standard, cover-
ing the full broadeast hand with no measur-
able lurrmonies (27— -Service Editor),

The tester, for tube and civeuit tests, is
simplicity itself, onee its peenliar featnres
are mnderstood. 1t is unnecessary to place
an adapter plug in each socket and to place
cacli tnbe in the tester in turn; this is a
time-waster. The tester is coupled  only
ouce to the cireuit: and, in this one loeation,
Ersts even a Vietor “RE-5" or o Majestie
“02" T oa matter of seconda only,

These three picces of apparatns were de-
signed and Inilt by myself, and any eoter-
prising Service Man conld do likewise, if
he is worthy of the mme,

You will please note that very few repairs
were nuade; these were ordered into shop to
have the work done.

During the six months between Sept. 1,
1928 and Feh, 28, 1920, T servieed 1,964
radios by using the  above-mentioned ap-
paratus, and alwavs guit work before 7:00
p-—usually at 6.00—covering 2324 iiles,
or L16 miles per eall,

. Doveras Creng,
Westmount, . )., Canada,

(The Editor of the Serviee Departinent
conments only that he would Tike to sce
the outfit mentioned; and  that e stifl
doubts that a single test could he complete
as deseribed—fditor),

ANOTHER “BRONX CHEER”
ditor, Rapro-Crarr:

I am certainly sorry that Ramo-Crary is
heing relegated into the realins of “Liberty™
The article on page 267 of the November
issue, hy “The Flying Serviee Man™ surely
remiinds me of the “Vox Pop” nusterpicees
(?) T was almost tempted to call him the

“Flying  Dontehman™;  hut, my  respect for
the Duteh forbids its though it is pepularky
said that “they don't amount to mueh.”
May God forbid that this *Speed Marvel™
shall ever pen his experiences of one of
“his Diggrer days”

The only consolation which we  “Slow
Dunlieits™ can get from the pernsal of his
Jlight-of-hand analyses is that, in one in-
stanee, it required him o full twenty-five
minutes to discover that one party was not
at home.  In oanother instance, he wasted
fifteen valnable minutes in learning  that
he had o wrong addreess: and, in the last
consolatory incident, he “hmened up” twen-
ty mintes in making lis “visual analysis™ of
the fact that one party had not called for
service,  In these incidents, at least, he is
not superior to the rest of us.

Some folks say that certain things im-
prove with age. Say, Bov!t! Won't this fel-
low D o wonder when he prows npt!t

Yours for faster service, Master Clerk.

Awxo Co Avmeeen,
3021 Fourth Ave., N, Billings, Mont.

SOAKING UP BUSINESS WITH
BLOTTERS
Kditor, Rapro-Crarr:

Wishing  vou, as the publisher of the
Radio  Service  Man's hest magazine, a
Happy New Year, T am seading one of my
hlotters to show the wayv in which 1 have
stimulated my business, and made several
new eustomers, during the past two months.

Say Price,
DPrice’s Radio Service,
Dallng, Teras,

(The blotter, which Mr. Price uses to
attract attention to his serviee, is repro-
diueed on about lalf-seale here. It is a
good quality Dlotter, of fair and serviceable
size after the coupon is detached.—Editor).

ON BEHALF OF THE ENGINEERS
foditar, Ramo-Craree:

With all dne regard for the men who earn
a livelihood by repairving radio recvivers and
kindred apparatns, it would seem as though
the mumufacturers of the equipment and

apparatns involved should be interested in
obtaining an improved class of service, when
serviee is necessary, on their produets, by
encouraging techuieatly-trained engineers to
enter service work  for themselves in the
various communities over the country, in-
stead of depending on any person who signs
far the ageney of such-and-sueh a make of
receiver to provide serviee on same when,
as o matter of fact the agent has not the
slightest idea of what is meant hy serviee
and who Iabors under the mistaken impres-
sion that a twenty-dollar-per-week  utility
tman can give real serviee: as it is in this eity
there are numerons concerns who ave sell-
ing radio receivers, and all of them, in some
form or other, claim to provide serviee facil-
ities on the sets they sell at least, if not on
other makes as well; as it is, while there are
some splendid radio men in this community,
they are not found around the service shops
as a rule and it is a fact that there is hardly
an ageney or oa service shop in this city,
which has a popnlation in the neigliborhood
of ninety thonsand people, into which a per-
son can go and receive an intelligent answer
to a question involving technical radio knowl-
edge. (Our ecarrespondent here cones to o
period.—Editor.)

The University of Nebraska has  been
tnrning out student engineers for miany years
whe are in demiand by the Westinghouse and
General Bleetric and other arge coneerns;
it is a fact that many of these fellows have
received o considerable anwnmt of practieal
experience in the ficld of endeavor which
they have followed wp in sehool, ere they
have received their diplomas and it may not
he amiss fo snggest that sneh men designed,
built and operated the rdio station at the
University of Nebraska during the time it
wis under governmental supervision while
the Waorld War was in progress, snd which
was one of the important radio training
schools of the day: morcover these same
Young men have planned, construeted and
operate nmmerons  Iroadeast stations
thronghout the U, 8. A,

Perliaps it is pertinent to inquire as to
why suclr men are not possessed of the quili-

(Continned vt page 556)
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PHILCO “SCREEN-GRID PLUS” RECEIVERS MODELS 92,
95, 95E, 96, 96A, 96E, 296, 296A, 296E.

Perhaps the best known type of radio receiver
made Ly the I'hiladelphia Storage Dattery Com-
pany, Philadelphia, Pa., is found in the linc of
vsereen-Grid Plus™ chasses.  The cirenits used
in the various models differ as folluws: " Mudel
92" is a 25-cycle mudel; the Model 95,7 the
standard 60-cycle, 110-volt chassis, which is ilhs-
trated below; the 951" is a 210-270-volt muidel,
of the "95"; “Muodel 96 adds a tonc control:
the “96 A" is designed {for 25-cycle operation:
#9906 K™ is the 96" for 210-270-volt line supply.
“Madel 296 is the 967 in combination with a
phonograph: 296\, the same for 23-eycle
sapply; and “290E"" is equipped to use a 210-
270- volt power snpply.

Antomatic volume control awul the *Multiplex”
lincar power detector V4, which has two clement
or “diede’ conncction of the type 27 tube
giving exceptionally fine aundio quality characters
ize these “Screen-Grid Phus™ Dhileo nwdels,

Since the 95" is the fuundation eirenit, and
is itustrated in the figure, data direetly applica-
ble to it will be first considered,

The parts indicated in the diagram have the
following values: Condensers  are the aligning
condensers: CI, C2, (3. C4, the tuning capaci-
ties; ¢'5, C6, €7, C8, C9. Cl0, C11, C17, €22,
29, 0.15-mf.: C12. .00053-mf.; C13, C19, 0.5-
mi.; Cl4, CI8, 03 mf U113, €20, €27, L)-mi.;
16, (28, .0025-mf.; C21, .0l-mi. (each): C23,
0.25-mf.; (24, C20, 2-mf.; (25, 0.15.mf.

The resistors measure as follows: RI, 5000
ohms; R2, 20 ohms; R3I, Rle, RIX 70,000
ohms; R4, RS, R7, R12, 230 ohms; R6G. RIL,
K13, Ri4, Vemeg.: R&, RI19. 13000 ohms; R9,
Rio, R21, 1/1t-meg.; RIS, R25, 'j-meg: R17,
25.000 ohms:; R20, 8,300 ohms; R22, R23, 70
ohms each side; R24, 800 c¢hms, Choke Ch
measnres 200 ohms.

Early models of the “95™ did not have re-
sistors R7 aned R12; these wmits baving been
salded shortly after production started.  Their
inclusion in the circuit prevents oscillation when
using the *Laoe.” terminal.

Folluwing are the readings indicated for the
average set analyzer: filament potentials; V1,
V20 Va3 Ve, Vs, Ve, 2.15 volts; V7, VE, 2.2
volts; V'O, 4.5 volts. 1'late potentials: V1, V2,
V1, 155 wvolts: \'4, zero: V5, 27 volts; Vo, 85

volts; V7, V8, 230 volts,  Control-grid poten.
tials, V1, V2, V'3, zero; V4, V5, 0.5volt; Voj
0.2-volt to 2.0 voltsy V7, VR, 41 valts, Sereen-
Grid potentials, \'1, V2, V3, 95 wolts. CUathode
potentials, V1, V2, V3,33 volts; V4, D.7-voltg
V'3, V0, 5.3 volts. Plate corrent, V1, V2, V3,
4 ma.: V4, V3, zero; V6, 2.5 ma; V7,0 V28
ma.: V9, 43 ma, per plate. The current drain
of the sereen-grids of V1, V2, Vi is 0.8-ma.

The color code, or vther identitication, of the
resistors is as follows: RI, golden yellow: R2,
flat wirc.wound; R3, K16, RI18, jade green; R4,
combined with ¢7: R3, combined with C8; Ko,
R11, R13, battleship gray: R7, combined with
Cl1; R, R19 Belgian blues 19, R10, K21, sil-
ver pray; RI13. R25, white; RI7, anto Lutf;
)20, wireewonnd tube. o in, long; R22, R23,
flat wire-wound, center-tapped; R4, wire-wouml
tube, 2 m, long.

‘The power transformer’s connections may he
determined by referring to the diagram; ohserve
the lngs of this unit with the chassis inverted
and the power transiormer at the right.  Count-
ing from left to right, the top two are. 1, 23
second row, 3. 4. 3, 6: third row, 7, ®, 9, 10
Two lemds are primary connections; instead in
the 90, two lugs at the left of 1 and 2 arc
provided.

In the 25-eycle models, condensers €24 and
26 rate 3 mf.; and condenser 25, 0.3-mf.

In the Models 96" aml 296, resistor R2
and switeh Sw. 1 are wot used; sce the smaller
diagram (detail ) at the lower left. Mso, the
dynamic reproducer  plugs  into the  cirenit at
N1, N2, N3, X4 The tone control C21-Swé¢
is fomul in the ©96™ and 29677 Condensers
23 are not nsed in the “Maodel 967 bhut they
are retained in the 296" Condenser C22 is
not found in the 96" and 296" chasscs.

In these last, the pilot light V10 may e re-
placed withont removing the chassis from the
cabinet; merely remove the screw fastening the
lamp  bracket to the comdenser housing, and
bring the bracket out over the condenser,

When taking voltage readings, keep the R.T.
shields on; and tane to eliminate cirenit oscilla-
tion.  The two comdensers C23 are provided to

reduce the tendency toward cirenit oscillation.
pick-up

the the standard

In

dingram, con-

neetion is shown, nsing a high-impedance pick-
up. I oa few early maodels of the 290" there
will e found a low-impedance pick-np aml a
speeial matching transformer; the latter is part
“No. 41457 The Inbricamt of its turntable
motor's worm-gear is clear petrolenm jelly: and
of the motor, a few drops of clear. thin oil.

The “Sereen-Grid Plus™ receivers are to be
abigned at some  frequency between 1200 and
1400 kilocyeles; first adjusting the aligning eon-
denser of C4, 1f it is desired to use the meter
method of aligning, a convenient manner of make
ing the test is to conneet the negative side of a
230-volt  (1000-olins-per-volt)  meter  to the
chassis; and its positive side, by mvans of an
adapter plug, to the cathade of V3. Align for
maximum deflection.

In detail 1! (lower left) is shown the arrange-
ment of the comlensers in the filter block *“No,
37547 at O, the tube layout,

Reception may he improved if the position of
the line plng is reversed: this change will be
particularly noticeable when the receiver is he-
ing operated with the connection " LOC™ (to
which may le attached any short wire, or a
lead to metallic wall lathing). Do not operate
the receiver without a good groumd connection,

The light-line connection for the turntable
motor and its switch is in shunt with the pri-
mary of the power transformer; amd is shown
dotted,

In some receivers of the “296” model. the
motor’s speed control will be found helmw the
motor-hoard; it is to e reached from the Dhack
by a screw-driver,

“Fuzzy.” distortel, or noisy repraduction in
this mudel may be duce to the motor-board’s hold-
ing screws leing too tight to permit the motor
to “float” in the gum-rubber washers provided.
l.ack of lubrication may cause the same c¢ffcet.

Chemically-pure  vaseline may e used to
climinate nwise Jdue to the contact arm’s rubbing
on the wire of the volume control. RI14.

In locations where it is impossible to get a
Jow-resistance ground connection, it is advisable
to detune slightly the first aligning condenser
shunted across Cli about one-cighth of a turn
is usually sufficient.  This will reduce the ten-
dency toward eirenit oscillation.

* TONE
27 CoNTROL

W1 | S| - B L L
Y -
B ——
GND [ Il T [ C?ASSIS
C
Citoc I TOV.AC
@ 7 v
® @ 2 &
 DETECTOR - |43 SE
aMpUFIER"] =] 2
i 25 @
Z-ELEMENTP i)
DETECTOR | += R
RECTIFIER,
~ "-P'E'_:;;I DYN =
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-C- A=

Schematic cirewit of the Philco **Model 95"
Jlus" sevies,
nections of filter coudenser block “No. 37547

It the leweer Icft, additivnal details of the sets arci oA,

receiver,

3 C, tube layout,

including the wvariations sohich distivguish several other models of the “SereenGrid
the input councctions of the “96™ and the 29675 B, terminal con-
Since P4 docs not amplify, it is supplemented by 15,
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BRUNSWICK MODEL B-15 “UNI-SELECTOR” RECEIVER

receiver, a produet of the
New York City, incer:

This screen-grid
Brunswick Radio Corp.,
porates four of the 2wolt type-'32 screen-grid
tnbes (three RO stages awl a sereen-grind de-
tector, to abtain high amplification); a type "30
AEDampliter; amd two type "31 power tubes in
push-pull,  The completed reeeiver is designed to
operate three 137 latteries, a “C7" battery, aml
Zovoit AT Dattery, particularly  the  Evercady
type NG00 *Nir-Cell”

The wvalues of the various construction
are itemized in the following list:

Resistor 1, 750,000 oluns; K2, 250,000 ohms;
R3, 500,000 ohms; R4 (tone-control  vanable
resistor}y, 030,000 ohms; RS, 2 megs.; R6, fila
ment current limiting resistor, 0-6.0hm,
the "B-137

utits

The condensers in have the fol-

BRUNSWICK  MODEL-13 BATTERY RECUIVER

‘C"BATTERY
EimiEsATRERT

“A-

1. ma,; V4, 0.03ma.; V3 2.4 v,

0.2 ma.

ma,;

\

7.

From consideration of these figures it will he

noted that the total plate current consumption
only slightly over 18 ma.

The of the resistors
N RI, purple;
black;

The  reproducer special;
dynamie’™ wnit reprduces Jow
efliciency than the ordinary
ers,

color colde need in
is as follows:
3, green.
this
notes

1<

with

13

the
R2, blue; R,

“inductor
mure
magnetie reprodue-
while it dovs not require the fickl-current

supply used by the regular dynamic reproducers.,

The moving voice-coils of the indnetor dynamic

reproducer, like the cotls in an oevdinary

miagg.

netic reprwducer, are of the high-impedanee type,
The small tone-control knob is located direetly

¢ |

H e

|

‘T BATTEARY

Ry

i

~-B-

AIR CELL BATTERY —

At left, top view of the Brunsicick "Model B-18," designed to twork zeith 2-volt tubes,
an “inductor dynamic’” reproducer, and an air-cell o1 battery: the last unit, approxi-
mately the size of a storage battery, will be noted in the sketch at the right.
lowing designations and  respective capacities: telow the “Uni.Xelecter’” control, which is, really,
C, 10 mmf.: C1, taninge condensers, (02, C3, U4, a combination of two hnobs; one of these gov-
N00425amf.; U3 (volume control) variable dual erns the tmning condensers; the others is a mul-
condenser, 10 mmf.; Co, C7, 10 mmf.; C8,  tiple contrel.  PPushed in, it operates switch
A002-mi.; €9 (. 47 yepass ’ Awl for “local™ station receptiom: pushed ount,
aml C12 Yiemf.; C11, 0.14-mf.; €13, .0002-mf.; for distant reeception.  When turned to the ex-
Cl4, 02mf.; C15, 03-mi; Cle and C17, 1 nf. treme left, switch Sw2 is placed in its “off”
The AF. transformer ‘1" has a ratio of 2:1. position; turning it to the right puts it "on,”
I conneetion with the voltage readings oh-  and continning to turn this knob to the right
tained, during analysis at the tube sockets, it increases the volume.

must be remembered that, hecanse of the large
resistances in the plate and screen-grid cirenits
of the detector tuhe, V4, the reading on most set
analyzers will e in the neighhorhowd of § volts:
where, the values indieated, in the list below,
are the effective operating potentials,

The arrangement of the tuhes in their sockets,

amd the location of the ("
in the detail sketch. It will
AT hattery's terminal reading is 2.5 volts:
the set this is redaced to the required
the drop through resistar Ro.

battery, are shown
be noted that the

in

2 volts by

The accessorics are specially recommended for

for this is, that if the current
eutput of the aircell "\ hattery exceeds the
valne of 0L.75-amp., the carbon cleetrodes of the
battery will hecome filled with the cleetrolyte in
the cells, and cannot again he made to function.
Service Men accustomed to shorting the =\
circuit (as when a storage battery is uvsed for
the "\ supply) canuot use the same test pro
gedore in connection  with the air-cell battery
without permanently damaging the latter.

Another point 1o be observed is that this char-
acteristic of the air-cell requires that no nwre
tubes than are shown here be employed in the
circnit; consequently, a pilat light must noet he
placed in the set as an additional convenience,
since these lamps usnally consume at least |y
amp.

The reasomn

At the present moment, there is no convenient
wiay of determining the life remaining 1 an
air-cell battery: except by making a rough esti-
mation on the basis of its normal life.  This
will be about 1,000 eperating huurs, when operat-
ing a receiver of the type exemplified in the
Branswick “Muodel B.15,7 for three hours per
day. .\ voltmeter of the low.resistanee type
will draw too mmuch currvent, and will endanger
the air-cell battery.,  Also, it probably will lack
the accuracy reymived to deternine the ontpnt
voltage of the hattery at a particular peint on
its discharge curve; although, with a high-
resistance voltmeter, a eertain approximation of
the “life-expectation” of the air-cell may be ob-
tained in this manner.

It is a common practice among service men,
in an etfort to speed the testing of receivers, to
suecessively tap the tubes in a receiver. In
the 1315 this is inadvisable. hecanse the dan-
ger of shorting the elements of a tube, and thus
destroying the air-cell ™.\" hattery throngh the
added  current  drain,

Abont six quarts of water will he required to
fill the air-cell battery, It is not necessary to use
distilledl water; ordinary drinking water beiug
satisfactory.

This current-supply unit is of the “primary™
type; that is, it generates its own corrent. Con-
sequently, it cannot he charged like a storage or
ssecondary” hattery.  Also, nmbike other primary
batteries having a liquid eleetrolyte, this is not
designed  to permit  replenishing  the  elements
or the solutivn after the useful life of the
battery has ended,

Care should be taken to use only the correct
tuhes in this set. as any change probably would
cause an overload of the N supply. Vor this

The potential applied to each tube filament is nse in the Malel B15. The color cole for the reason only tested tubes of rated characteristics
the same-—2 volts,  The plate potentials applied  hattery lemds s as follows: " A—"" =D=""and  should he nsed
to these tnbes have varions values, depueneinge S 4 Nlack: U\ 47 whiter B4 6707 Unlike the average modern ralio set, this
npon the tule's position in the cirenit, as fol- vellow: "B + 133" marcon; “C — 3" {(and  receiver was designed for the use of a long out.
lows: V1, V2, V30 V6, V7, 133 volts: V4, 67.5  chassis), brown: “C — 22147 yellow. door aerial, up to a hmudred feet, well elevated:
volts  (note comment above); V'S, 67.5 vults. “There are a few precantions to be observed thuargh its locatiom, and distance from the near:
Control-grid potentials: V1, V2, VI V4, V5 3 when checking this receiver; prohably the most est hreadeast station, mmst he controlling. It is
volts: Vi, V7, 223 volts,  Screen-grid  poten: important is net to use any method of testing i led for o distancesgetter, having a rated
tials, VI, V2, V3 Vi, 69 volts, The plater  whiclk will put a short circuit across the tube : of 5 microvolts per meter, on the
current readings are as follows: V1, V2, V3, filaments, or the "\ supply. stimdard  antenna.

“INDUCTOR DYNAMIC™

._F-f’./t!?.l.-..c.?.“lﬁg‘:.--
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How to Use the Service Oscillator

A Time-Saver for the Service Man, and Means of Better Work
By K. T. VEDDER and E. C. HUGHES, Jr.* ’

HE details of the construction of

this oscillator were deseribed in the

December, 1930, issue of Rano-Crarr

(page 336). To inercase the flexi-
bility of the test equipment, it has been so
designed that it may be aperated from cither
the alternating-current house supply lines
or from hatteries.

When the oscillator is to be operated
from the 110-volt alternating current house
supply, the sclector-switeh on the right-hand
side is turned to the *A.C. on Filament”
position.  Before placing the tube in the
socket, the “A.C. Filiment Voltage™ switeh
is turned to the proper position to give the
correct filament voltage for the type of tube
that is to be used.

To use a direct-current filament supply,
the selector-switeh is turned to the other
position, marked “External Fikonent Sup-
ply.”  Batteries, or other suitable source
of direet current, are then connected to
the binding posts marked “External Fila-
ment Supply.”

Care nwst be taken that the correct
voltage for the tube being used is applied
to the filament. This is very important.

- i e I = PR T ——  ——n =

Either A.C. or D.C. for Plate Supply

Fither alternating or direet enrrent may
be nsed on the plate of the oscillator tube,
hy turning the seleetor switeh on the feft
to the proper position.  In the “N.CO on
Plate™  position, 110-volt  alternating  enr-
rent is applicd to the plate; and in the other
position, “D.C. on Plate,”™ the supply is from
the two siall 220,-volt batteries enelosed
in the earreving case.

Tt is, of course, possible to use alternating
current on the fikinent and direet cnrrent
on the plate, or vice versae; as well as cither
divect or alternating current on both  the
filament and the plate.  Both the fiknnent
and the plate selector-switehes are so oar-
ranged that it is impoessible to put both
alternating and direet eurrent on the same
circiit at the same time,

Coupling to Make Test
In ecoupling the oscillator to a set for
test, o lead is taken from the hinding poest
marked “Coupling” to the antenna binding
post on the receiver. In some cases, it will
be found that the oscillator gives too strong
a signal when directly coupled to the set.

Upper left, adjusting the filament voltage before starting; upper right, the oscillator used as a twate-

maoter,

*R.C.A. Rudiotron Co.

Lower Ieft, adfusting the trimming condenscrs of a set; lower right, calibrating the wavemeter,

Sufficient  signal strength may  then he
olitained by werely placing the oscillator
near the set. The strength of the signal
can be varied hy varving the distanee he-
tween the set and the oscillator,

It will he noted that, on complete atter-
nting current operation, the oscillator gives
# mneh stronger signal than on direct-ene-
rent operation, due to the radio-frequency
coupling through the 10-volt power supply
lines,

By changing the resistance of the grid
leak and the capacity of the grid eondenser,
the pitch of the modulated signal can be
adjnsted,

Increasing the resistance of the grid leak
or the capacity of the condenser will lower
the piteh of the modulated note very readily,

The millinmmeter indicates the plate cur-
rent drawn by the oscillator tube,  Thus the
test set indieates whether the plate and fila-
ment conneetions of a tube are in an oper-
ating condition.  (Funetioning, to o limit :d
extent, us a tube checker—Feditor,)

When the oscillator is coupled to a set, the
milliimmeter will show an increased  read-
ing when the oscillator is brought into reso-
nance with the set under test, This is due
to the faet that the oscillator oscillates Jess
strongly, causing the plate current to rise.

Using Oscillator as Wavemeter

To use the oscillator as g wavemeter, it
will first he necessary to calibrate the con-
denser scale of the oscillator.  This ean be
done by tuning a reeciving set to various
stutions in the broadeast hand whose fre-
quencies are accurately known,  Then tune
the oscillator until maxinonn signat strength
is heavd in the receiver at the same point at
which maxitmum  signal  strength oh-
tained from a broadeast station: eare being
tauken that the receiving set is carefully ad-
justed to the peak of the hrooadeast sta-
tion’s wave.  The dial setting of the oscil-
Iator is then neted, together with the fre-
queney of that particular hroadeast station,

By taking several points in this manner,
a curve of (or  wavelength)
against dial setting on the oscillator can he
plotted, Tt is essential that the sane tube
be used at all times for this purposes: as
different tubes will couse a change in the
calibration,

If so desired, the frequencies ean be let-
tered directly on the dial, or a newly cali-
brated dial substituted for the old one on
the oscillator,

In the absence of hroadeast stations the
oscillator will supply a signal suitable for
testing at  any  desired frequeney in the
broadeast band. This band extends from
500 to 1500 kitoeyeles,

It will be found that the steady signal of
the oscillator, nsed in conjunction with the
service notes of the set manufacturer, is of
great assistanee in adjusting compensating
condensers  to obtain maxitmum  signal
strength.  In addition, the oscillator ecan be

(Contivned vn page 564)
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Favorite Testing Equipment of Service Men

And methods for its use to the best advantage in and out of the shop

A DUPLEX TEST PROD
By Alvin C. Porter

IS device was made hy the writer

while set-testing in a factory, and proved
ilself to be practical, making voltage read-
ings mueh less troublesome. Ordinarily two
prods were used: one for bins voltages, and
one for sercen and |nl.|t( voltages, By in-
corporating o switeh in a suitalile landle,
these voltages may be taken with one prod.

T0 CHASSIS
/

)

Fig. |
Horth this prod, veadings can be taken an either
scale of @ ometes for quick testorg weork

The switeh assenbly  consists ot three
ple sphor-hronze springs mounted to a strip
ot hrass, “5-inch wide and 235 inches long,
with a 6/32 machine-serew; they are insn-
lated from one another and the serew with
fiber washers. .\ hole is divilleed in the hrass
plate to take a push-button as shown in the
drawing,  The button is tarned on o lathe,
or huilt up frone a hakelite rod and o thick
washer, The handle is hollowed out aned the
switelht fastened to it with two simall wowd-
serews, The hollowing may he done by
ronghing ont with a large drill and finish-
ing with a pocket knife. Fhe center con-
tact of the switeh is connected by a shart
length of insulated  wire, to a hrass rod
which is dbviven into the handle,  One wire
abont  fonr feet in
letgeth, is soldered to the upper coutacet:
the other end goes to the high-voltage post
of the meter.  The lower contaet is con-
tected by the other wire to the low-voltage
side of the meter. A knot is tied in the
cable, to prevent it from pulling ot of the
handle,

In practice, the wpper and middle con-
taels arve always in contact giving high volt-
ages, DBy pressing the button, a low voltoge
reading is obtained. The negative terininal
of the meter is conneeted to the clinssis with
a sl elip,

of a two-wire cable,

A SIMPLE TUBE TESTER
By Vincent Campbell

F()ll the Service Man who eannot afford

much for his testing equiptnent —and 1
think there ave quite a few of us——1 think
this simple and very effective tube tester
will e of considerable interest. It con-
bines ideas from many sources with o few
original ones: and with proper use, will
Justify its trifling cost—a very few dollars.
The meters may he incorporated into the
tester or, if the Serviee Man has instronents

of the same type, he may nse open-cirenit
jaeks where the meters are indicated, and
cmploy lis own,

This cirenit will test sereen-grid  tubes,
by wusing the fexible cap lead for grid eon-
nection. The DLPDVT, switeh Sw does away
with any need for two extra sockets: thus
redincing eost and inereasing the simplicity,
The tester may e mounted in any forn
that pleases the bhuilder and, sinee all of
us have onv own ideas in this regard, 1
hesitate to suggest any specitic wounting,

The tube to he tested is inserted in the
proper  socket, the  resistance Rt heing
turned completely into cirenit with the fila-
ment; Swois set in position 2, and Swl s
turned on. IRt Qs then turned untit the
tnbe receives the proper valtage, as read on
the O<15-volt meter Voo The first reading
is then taken on the 0-23-seale milliam-
meter ML

Then press the push-button K, and take
the second reading: compare with the table
reproduced heres (With low-priced, low-
resistance meters, it would he well for the
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Fig. 2
In mm[-u sive home-built tube checker wehich
v scrve amany purpoeses of the Nevvice Man,

builder to prepave his own chart; using

tulies of known rating.—#diter.)

For sereen-grid tubes, switeh Swois set at
pesition i and the cap of the flexible lead
is connected to the cap of the tnbe being
tested.

The ports poechased by me o the tester
were as follows:

One 71 -volt, 2-minp.,
I (%1.25)

Three Fleetrad *Type BT resistors: 81, 400
ohis: B2, 1000 olnns: 13, 2230 oluns
(X1.50) ;

One Centralab 250-0lan power rheostat, R,
fype “PR230™ (75¢):

Two sockets, UX and UY type (5the);

Oue DL switeh 8w (25¢)

One line switeh Swi, on-off type, 1o-volt
(25¢);

One pnsh-bimtton K (15¢) ;

One “Readrite™ o-15-volt N
(S1.30) ¢

One Readrite 0-25-ma. DLC, millianeter .\,
(R3¢).

The prices quoted (fotal 27.00) ave those

tiliinent L ransformer,

voltimeter 'V

for which the parts were picked up around
New York City. 1 am sure that this idea
will come pleasintly to Seeviee Men who
have been ealled upon to test tibes, but
Licked apparatus,

Tube Chart
Volts Milliaruperes

Fype Filnent K Open K Closed
11712 1.1 1-1.5 225
26 : 1.5 4
"5 3 11
'21 1 2.5
2y 1.5-2 3-5.5
09 1.5 3
20 2.5-3 5.5-6
et 2 +-6
‘01.\ 1.7 1.5-3
12\ e .57
‘12 e -
1 7 L7
T )

TIA 3.3 12-13
OO L5 3.5
‘1o 2 G
30 3 10.5

I have not data on the new two-volt
tubes: Tmt those who come in contact with
thems, or other special types, can quickly
determine with the aid of o few good tubes
the proper readings,

AN EXCELLENT OUTPUT METER
By Roy E. Jessup

N ontput ineter which T greatly favor
A over {he vaennm-tube voltmeter is nude
by the use of an outpmt transtormer, a 15-
ohin potentioreter, one donble-pole douhle-
throw switeh, and a Weston “Model 4257
thermomilvanometer. The  device can be
Iuilt into a very small ease: it requires no
hatteries, or power supply.

(Continued on puge 3633)
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Fig. 3
Iustead of a vacuum tube and milliammetey a
thermogalvanometer, which reads very low A.C.
currents, (s here nsed to measure the ontput of
a receirer,



528

RADIO-CRAFT

March, 1931

Location and Reduction of Hum in Electric

Receivers

Some causes of this elusive complaint, and trouble-shooting methods

ITERT. are a great many possible

causes of hnm in every eleetrie re-

ceiver.

signed o assisted in the design of
a set of this type will appreciate this fact:
and it is surprising to the writer that more
information lims vot bheen published on the
subject.

Any engineer who has de-

A certain amount of hum, present in
every eleetrie set, is due to the tubes them-
selves: and the engineer who designs the
set, of course, has no wmeans of reducing
this ham the nse of
heater-type tulws, in all stages exeept the
last, has contributed mueh toward the elim-
ination of this trouble: and it is hoped
that in the future, tube design will be -
proved considerably, in the reduetion of
b and also in the matters of length of
life and efficiency.

voltage.  Flowever,

The hum which is produced by induetion,
in cleetrie reecivers of present  design, s
an important jten, and due mainly to the
fact that standard design requires that the
power supply unit be incorporated in the
same chassis as the set. Yet, suppose we
have a receiver with o separate power unit;
in the instatlation, it is unwiscely mounted
in the top of a console eabinet with the
power unit direetly below it. Fhe chanees
at a strong induetive pick-up from sach an
arrangement are mueh greater than in 2
covrectly-desipned set with the power unit
enclosed.

Induction pick-ups may be divided into
two general elasses—magnetic and electro-
static.  Sinee each reguires a different mode
of climination, we will consider thew sepa-
rately,

By C. W. PALMER

Magnetic Induction

The leakage enrereents built up in the core
of the power teansformer  (particularly if
a single transtorner is nsed for the fila-
went, plate and gvid supply) are widoubt-
cdly the worst offenders in the matter of
induetion pick-up. The filter chokes mnst
not be neglected; especially if an air-gap
is employved to maintain a high inductanee,
('The average air-gap is equivalent to the
thickness of a ealling card.)  Naturally, the
first choke, earrving the greater percentage
of AC, component in the current, must be
watched most carefully.

It is easily understood that the fivst audio
transformer is the most suseeptible target
for magnetic leakage currents,  (See Figs,
2 and 3). Any hima picked np at this poeint
is amplified several hdred  times, in o
good audio amplifier; and a comparatively
small hum voltage may be inereased to tre-
niendous proportions in the speaker,

By the first audio transformer, is meant,
not only the transformer, but the assoeiated
wiring and—Ilast but not  least—the tube
itself.  This point is often neglected, even
in some sets well designed in other respects,
The cleetron stremn in the tulwe is affeeted
as veadily by magnetie fields outside  the
tube envelope as by those within it and a
humy niay be introduced from outside sourees
as well as by a field set up in the filiment
or cathode of the tube.  This lbrings to
wind an expericnee of the writer, some
time ago, in designing o reeciver,  The dics
for stmoping the chassis were all made he-
fore it was discovered that a strong L
was introduced, under certain  conditions,
throngh the faet that the rectifier and de-
lector tubes were onty a few inches apart,

FIG. 1
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Causes of lum and places wehere it s likely to occur, are illustrated in the divgrams above. If

the gap, showe
might reduce hwm amplification: v Fig. 3.

in Fig. 1. has becu shorted. hum ocenrs,

Tu Fig. 2. interchange of T1 and T2

another cavse of feedback is shown; zchile Fig., 4
shaws incfleetive shielding at

oA, remedicd as at B,

although separated by a wall of aluminum
(A, in Figo £) Tt was necessary to en-
close the detector tube completely, as at B,
before the hinn was finally eliminated.
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Above, we see a canse of hum, in the nearncss

of the poecrtabe’s grid to an J1.C. lead, Re-

low, shorting tesis, to determine the location
of feedbacks.

High-quality amplifiers require very great
care in shiclding and isolation, to prevent
magmetic pickups. A poor amplifier, with
little or no amplification at frequencies be-
low 150 or 200 eveles, is not nearly as eriti-
cal in this rvespeet; beeause of the poor am-
plification at the frequencies of the supply
corvent and its first few harmoenies,

Trouble with Dynamic Speakers

Another souree of  considerable  trouble
with induetive pickup is the dynamie type
of speaker, used so universally in modern
sets. The faet that the field winding of
suche a speaker is supplied with poorly fil-
tered or unfiltered current is not serious in
itself.  This will canse a low T, due to
the induction in the voice coil or coupling
transformer. The main tronble s eansed
by induetion hetween the ficld winding and
ather civenits in the set: especially the de-
tector or first andio cirenits. When this
occurs, the hun voltage hecomes very an-
noying. .

Also, the nsnal methods of redueing o
in these speakers are comparatively poor.
The shading rings and hnn-hucking  coils
have an eflicieney seldom more than 509,
and usually nmeh lower: while the 2000-nif.
condenser, so mueh tensted, does not re-
duce the hurn more than 309, These state-
ments are hased on actual tests made by the
wriler, as well as on several reliable authori-
ties.  There is a very definite field for jm-
provement in o the dynamic  speaker when
used with a separate power supply,
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FIG.8 e

The shorting method of hum-shooting™ is carvied back stage by slage, from speaker to acrial:

ct the left

the steps from output transformer to the detector: right, working from detector

throwgh R.F,

Electrostatic Pickups

Becanse the andio-fregueney  impedance
hetween  the  grids plates  and  the
grounded circuits of a radio-frequeney am-
plifier is very low, the clectrostatic pickups
are limited almost entirely to the detector
and audio systems of a receiver,

Unlike magnetie pickups, the celectrostatic
pickup oceurs mostly at the higher andio
frequencices; heeause the degree of coupling
commonly found in an amplifier favors those
higher frequencies. ‘Thus it is the higher
hurnonies of the supply current which are
heard from an cleetrostatic coupling and,
since these havmonies have a much lower
voltage than the fundamental and the first
few  harmonies, the difficulties from  this
source of hum are comparatively small.

Any unshielded conductors carrving a
high alternating potential (such as the leads
from the power transformer to the rectifier
tube, the leads from the rectifier to the
first filter choke, and any 110-volt leads
from the power line) are possible sources
of such tromble (Fig. 5). .As in the case
of magnetic pickups, the detector and first
andio cirenits  are  the most  susceptible;
although  others should not be entirely
neglected,

With a set employing  prid-current  de-
teetion, the detector grid is an extremely
susceptible point. However, with the gen-
eral aeceptance of plate-current  detection,
this trouble is not so prevalent in the later
electvie sets. One souree of trouhle in this
respeet  is between  the  various  fikunent
windings of a power transformier, particu-
larly if the detector grid is at a potential
far removed frome ground.  Although  the
writer bas not tried the following schenwe it
is believed that an eclectrostatic shield of
brass or copper placed between cach pair
of the filiment windings and between the
high-voltage winding and the primary and
filiment windings, wonld be a solution of
this problen,

arnd

Types of Hum Tones

While the audible characteristics of the
three general classes of i (ie., magnetic
induction, electrostatie induction and insofli-
cient or incorrect filtering) cannot be de-
seribed exactly, they are sufficiently indi-
vidual so that, with a little experience, al-
most anyone ean tell the differences,

The first (magnetic induction pickup) has
i low tone, smuetimes accompanied hy a
peculiar singing sound,  In poorty-designed
sets, which have little amplification on the
very low tones, the singing noise may he
all that is heard. This singing is the note
of the higher harmonics of the 60-cvele fre-
quency.  As already explained, this tvpe of

hun is usnally caused by magnetie coupling,
between the power transformer or filter
chokes and a cirenit in the set. A very sim-
ilar buni is heard when the filament poten-
tiometers are incorrectly adjusted, or when
the center tap of a transformer's filiment
winding is not at the true eleetrical eenter.

The second type (electrostatic induction),
while not as common as the first, is more
casily deseribed. 1t is higher in tone than
the magnetie type, and has heen compared
to the huzzing of o bee close to your ear.
This buzzing hum is caused by clectrostatic
coupling hetween the reetifier or input leads
and the deteetor or audio amplifier in the
set. .\ similar noise is sometimes  cansed
by a noisy detector tube; although  these
ire not as connmnon as they were some time
o,

The third type (poor filtering) is the so-
norous steady 120-cycle b, higher than
the note for magnetic coupling, and without
the singing sound which often accompanies
the latter. This may be cansed by insuffi-
cient filtering in the power umit, or incor-
rect hy-passing in the circuits of the set;
it is nmeh more musieal and resonant than
the other two types.

Some Simple Tests

Many hum problenis ean he solved merely
by listening to deteriine the type of andible
note,  However, some simple tests on the
wiring of the set will disclose the source
of the sound, regardless of its type; these
are made with several picees of wire, amd
no instrunnents are required.  Later, some
nore thorongh tests will he explained,

If the speaker, or the “ontput” trans-
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former which couples it to the set, is short-
circuited (Fig. 6), the hum which remains
is due to the speaker itsclf; this may be
caused hy insuflicient filtering of the cur-
rent supplied to the fickd winding. Next,
if the wire is conneeted across the secondary
of the transformer between the first and
second andio stages, in such a way that the
“(* bias on the last tube or tubes is not
disturbed, (A1, Fig. 7) the hum originating
in the hast stage will be added to that in
the speaker; and comparison by car will
tell how mueh hum is originated in  this
waplifier eirenit. 1 the first andio trans-
former’s secondary is shorted in the same
way (as at .A3), the hum in the first audio
stage will be added.  (Shorts A2 and A4
also are convenient in locating hum.)

1f the hum eomes in class one of the ahove
definition, the detector and its 1L coil
¢ be shorted in the same nmnner (sce
Iig. 8) to show the hum in the detector,
Then, if the hum inereases when this short-
circuit is removed, the difference is due
to the radio-frequency section of the set.
In the latter case, the hum may be heard
only when g station's earrier wave is tuned
in, If prid detection is employed, and the
grid leak is short-circunited, most of the
clectrostatic hum in the detector grid wilt
he removed.  (Tlum voltages due to antenna
pick-up disappear when a jumper is applied
as at K.)

By loealizing the hwm in this way, the
exact cause can he found quite readily. 1In
using this system, it may he found that,
with certain parts shorted out, the humn
increnses rather than decreases, This is
chte to what might he called a hum-feedback,
which reduces the over-all hum voltage.

Complete Hum Analysis
While the abuove simple methods will often
tell quickly just where the source of hum
nay he found, it is advisable, in some eases,
to use measuring  instruments to make a
nore detailed study of the various suscep-
tible points of the set. The following tests
are based on the use of a vacuum-tube volt-
meter connected across the speaker's input
leads.
If a speaker of the magnetic or inductive
(Continued an page 358)
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Upper left, measuring the hum voltage in the dynamic, with en output tacuswm-tube volt meter;
below, a similor test on the set’s ontput. R must cqual the impedance of the primary of T, which

it replaces: C may be necded to kecp the proper D.C. bias on the tube of the meter.

At the

right, batteries substituted for the powcer pack, to obtain hum-free current for testing,
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Radio Programs Guide Planes in Flight

O satisfly an urgent necd. Geoffrev G

K ruesi, research engineer of the Western
Air Lxpress, working in collaboration with
the writer as consulting rescarch engineer
for that corporation, has designed n new
directional veceiver for airpline use. In
its use, a pilot is not limited to the bearings
furnished by the radie beacon svstem which

LUrper left
ey t, the course rtor
au airf

Afr. Rruesi making the first demonstration

By GERHARD FISHER

has been developed by the Burenn of Stand-
ards; bt he is enabled to deternine his po-
sition with reference to any radio station
in operation, whether heacon broad-
caster of progrinns, or a transmitter of any
other type. The syvstem jnav be utilized in
the reception of any coutinuous-wave or
LC.W. (telegraph) signals.

the squarve loop is only cxperimeinial.
trioment b {; lotoe ft. the sup
tire smal small ra

lang’

Upper right, the standard loop. me

The beacon system hitherto used employs
a directional transmitter on the ground,
communicating with an open antenna on
the plane: it is designed to keep the ship
on a straight course in o certain radio lane
(approxinuately two miles wide) regardless
of wind-dvitt. But, with the new svsten,
the pilot way leave his narrew airlane, to

ted on the cabin of a
th a
“orld.

ment, hieh
prang planes., "
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fly round a stormy arvea, for instance: and
then he way safely approach his destination
from any dircetion he chooses,
nation of the two metheds means an cnor-
mons aid to acrial navigation,

We lave developed two types of direction.
finders: one as an attachment to the stand-
ard W, B, aircraft reeeiver; and the other
as a0 osmall it in which the recciver and
the radio eompass are comthined. The latter
uses the new two-volt tubes, operatecd from
the “air-cell™ type of battery recently in-
troduced for that purpose, which delivers a
canstant voltage of 2.1 for several hundred
lwurs.

The combi-

Operation is Automatic
The lighter apparatus, especially designed
for sialler aireraft, is absolutely self-con-

RADIO-CRAFT

tained; a loop, mounted either inside or out-
cide the fusclage, is used in conne_tion with
this, 'T'he the
method of comparing two rather strong sig-
nials (fnstead of sightivg ol righl angles o
mininnon sigual ;as in marive radio-com pass
wark) matehing  then against  each
other; the resutting currents are translated
by the course indieator shown in the illus-
the lower left. The dndicating
device consists of a meter simitar to the
ammeter on the dashboard of an antomo-
biles but, instead of “Charge™ and “Dis-
charge,” it is engraved *Right™ and “Left”
with a zero reading in the center,

In practice the indicator needle reains
on zero, if the plane’s nose is pointed toward
the racio transmitter. 1t the ship is turned

new  systemn incorporates

and

tration at
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to the right, the indicator needle will point
to the left, indieating that the pilot has to
mike a left turn to bring the ship back on
its course; the opposite movewent will re-
verse the indication on the instrument.

By purposely swinging the plane to right
or left, the pilot can determine whether
or not the station is located in front or be-
hind him.  For instance, on turning  the
plime to the right, the indieator needle might
move to the left; this wonld give an in-
fallible indication that the station is abead,
By o movement of the indicator needle to
the right, it wonld positively indieate that
the plane had passed that particular radio
station,

For convenienee, there is provided a small

(Continned an page 571)

The *“Martenot”’--A New Radio Musical {nstrument

The seale of the “Martenot,” corrcsponding to a pianoforte: tie right hawd of the performer is
on the fingerpicee coutrelling the tone, and his feft on the rheostat-switeh, twhich controls the
timbre and the suceession of wotes,

CTATHER MUSICS as it has heen called,

for many vears has offered strong at-
tractions for those who are endeavoring to
reatize the possibilities, evident in moderen
vaeuun-tube cireuits and lond speakers, for
the production of havmwenies beyond  the
mechanieal limitations of wind and string
instruments,

We have had fixed-tone instrunents, snch
as the “Pianorad” which gave forth puve,
fixed musica) notes: and others, such as the
“Iheremin,” in which varving the eapacity
in a tuned circuit enabled the performer to
ran the gamut,  Towever, the purity of
tene which wonld scem theoretieally desir-
able is far from satisfving to the musical
ear.

A French musician, M, Maurice Martenot,
whe is also a radio expert, has devised a
particulavty ingenious apparatus, with which
he is touring the United States: and his
recitals have exhibited a unsical  guality
which exceeds that of previous radio-aconstic
instrinments,  In lis systemn, that tube action
which is commonly called “distortion™ is
converted into an asset: through the pro-
duction of electrical harmonies which give
a rich timbre to the notes which are licking
in eolor when produced by circuits of higher
clectrical fidelity.

As in its predecessor, the Thevemin, the
Martinot apparatus depends upon a change

of capacity in a tuned radio-frequeney oscil-
Lator, which beats against a fixed-tune oscil-
lator and thereby produces audio frequen-
cies.  The findamental cirenit is shown in
the accompanying dingram,

However, a more exaet regulation of the
andible difference-frequency is obtained by
the method shown,  The front of the instru-
ment is built like a standard pianofortes
along the front is o brass steip, iuto which

are turned a mmiber of serews. These are
connected to one terminal of the inductance
1.7; the other lead of which is connected to
the metal spindle of the spool 1. On this,
as shown in the detail at the lower right,
is wound a metallic wire; hy unreeling the
latter, a varving capacity between the wire
and the serew-heads is created across the
ends of the coil, thus changing the frequencey
of the oscillator V2 and, thereby, the ont-
put tone of the apparatus,

Attached to the spool, in a separate slot,
is a rubber cord, which is wound up as the
wire is drawn out, and vice verse; a finger-
piece D joins this to a second cord, which
in tnrn is connected to the free end of the
wire, The result is a composite endless
cable, which runs around the pulleys 1-2-3-%
(lower left); and the position of the finger-
piece D at any moment indicates the tone
to which the “Martenot” is tuned.

It is possible also to release one end of
the eord; the performer then stands at
distance from the instrinent, and plays it
by pulling out and releasing the control
cord.  An additional control, attached to
the fngerpicee, permits him to run trills as
he desires,

The first oseillator V1 is adjisted to a
fixedh frequeney by the use of the numerous
trimming condensers; the spade Sp between
the coils 16 and 1.7 of the sceond oscillator

Continwed on page 564
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The electrical civenit of the “Mlartenot” ; the capacity betweecn the wire and the .crrn('h.*n‘d.r at the
Toreer left governs the heterodyned audie note, the piteh of which is indicated by the position of the

fiugerpicee 1) ou the scale,

Loweer right, arvangement of icire and control cord on the metod pullex (1),
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Automatic Radio Alarm
for Ships

The “Night Watchman” of the Sea Never Sleeps
By J. A. DOWIE, M.LR.E

N DBritish vessels, autonatie appar-

atus is used which responds only to

a single specifie signal, called the

“alara signal,”™ used inoaddition to
the wniversal signal, “S0O8." for
summoning aid in emergencies. This auto
alavmy is a mechanical deviee for attracting
the attention of ships, on hoard of which
no radio wateh is being kept, shoukd some
other vessel in that  ncighborhood be in
distress,

distress

Before this equipment was installed on
British ships, the most elaborate inspection
tests showed that no can be
duced, which is simple enough to stand ap
to sea conditions, and will record with cer-
tainty the “SO08" signal without also re-
sponding a large number of times a day to
accidental  conthinations  of  “longs™  and
“shorts,” which nay happen to resemble the
distress signal. Such an arrangauent is also
liable to failure in recognizing ealls, due to
comparatively light interferences,

deviee pro-

Therefore, it is necessary to use
form of signal which ean e identified by 2
simple andt strong sclector svstem, without
risk of any matevial number of false ealls,
and in spite of considerable interference,
It is also necessary that the form of signal
chosen, and  the design of  the  selector,
should e such that a reasonable nonnt
of inacenracy in the transmission of the
signal is permissibles that is to say, the
selector minst be devised so that it will ac-
cept the chiosen signal, or something reason-
ably like it, without failure and without
answering false calls, even in the presence
i congiderable interference.

some

Both practice and theory have shown that
i signal composed of protonged dashes, with
hrietf periods of silence belween, gives the
best prospeet of satisfying the above re-
quirernent s and  farther tvials have shown
that o signal composet of dashes of four
seconds durvation, svp:urrlh-ll I)_\' spaces of one
second duration, gives the requisite degree
of certainty of operation, coupled with ease
of sending, no more assistanee being re-
quired than that of a wateh with a sceond
hand.  This form of signal has the further
n.d\'.'mtn;_rr of heing fairly rapid in its ac-
tion, T'welve sueh dashes with their spaces
can be sent in one minute, and any longer
dashes or spaces make the sigmal too slow
in operation,

This gronp of twelve four-second dashes,
separated by spaces of one second, has
been adopted  for the alamn signal; and
ships in distress send this signal (on a wave-
length hetween 585 and 615 meters) as a
preliminary to the universal =SOS" signal,
The selector will then set alarm hells ring-
ing in all nearby ships which carry the
apparatus, consisting of the recciver and
sclector,

The receiver, a regenerative detector with
two A stages, the last a double-grid tube
(1Mige. 1) is eonneeted directly to the ship's
avrial, when required, by a switeh: all other
apparatus being disconnected; its filinient
and plate supplies are put on by the same
movenent of the switeh. The  recciving
cireuit is so arranged that it shall be up to
the required standard of sensitivity, on all
waves hetween 385 and 615 meters; between
these limits the sensitivity is practically the
LHIFIIEN
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TO BACK
STOP OF
RELAY

SECON
AF.

Fig. 1

This seceiver designed for the special purpose of working woith the relay of Fig, 2, uses tubes of a

speciad Reitish type,

*Chicf Instrnetor, Notional Radio Tnstituie.

I alucs of parts are not arvailable,

This recciver and automatic sclector is operated

by a radio alarm system, on ships' calling warve;

and only by a specidl signal.  (Illastralions
courtesy The Marconi Compnany.)

Operation of the Receiver

The function of the receiver is as follows:
in the absence of any incoming signal, a
steady current of about O7-ma. flows  in
the cuter grid circuit of V3 and thence, via
the last audio transformer, through the main
relay coils (Fig 2) thus holding the relay's
tongue in contact with the front stop,
against the hias of the relay.

The arrival of an incoming signal makes
the grid of V3 more negative, and thus cuts
down the plate current, permitting the re-
lay tongue to e released: the tongne s
pulled back by its bias.

Any steady reduction in the  relayv-coil
current will set up o nomentary voltage
across the ends of the high-resistanee wind-
ing of the last audio transformer: the con-
nections of the windings are sueh that the
change tends to make the grid still more
negative, and thus sharpens and intensifies
the action of the incoming signal.

It will he noticed that there is no gerid
leak for V3: if there were, the relay wonld
be operated by the beginning of an incorn-
ing signal, and the tube would then remain
paralyzed by the acemnulated charge on the
grid. This trounble is avoided by eonneeting
the grid throngh the "G terminal to the
hack eontact of the relav; so that the grid
is discharged when the tongie of the relay
fulls.  The resulting “C* voltage prevents
a surging enrrent through the last andio-
transformer winding, which miglt cause the
relay to chatter,

The filament potential is 21 volts: con-
neetion is made through the *No-Voht* relay
in the selector, which acts as a tell-tale
should the filament eurrent falt below the
minimum value necessary to ohtain proper
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cliission in each tube, All three tubes are
supplied from the same plate source (36
voits above the negative point; 24 volts be-
ing derived from the “A” battery and 12
volts being provided by an additional stor-
age battery),

Operation of the Selector

The pritiary movement of the selector is
governed by the movement of the relay
tongue. In the state of ryest, the relay
tongue is held against its front stop, as
explained before, and the circuit is com-
pleted through the first magnet, thus hold-
ing down the primary arm against the ac-
tion of its spring.  When a signal of suffi-
cient  strength  arrives, the relay tongue
falls away from the front stop; the current
through the first magnet is broken, and the
selector begins to work,  If the incoming
signal is too fechle, the relay tongue will
fall hack to the front contaet, the current
through the first magnet will recommence,
and the seleetor action will he stopped.

All is now ready for another signal. If
the signal is of proper working strength,
the relay tongue will go right across to
the back stop, and the grid of V3 will be
discharged. The plate (outer grid) cur-
rent will hegin again to go through the
relay coils, and the tongue of the refay will
start its return journey to the front stop.
If the signal continues, the current in the
main relay coil will be again reduced, and
the tongue will be pulled back to the back
stop. Therefore, during the continuance of
an incoming signal of sufficient strength, the
relay tongue chatters against its back stop;
and, all the time, the cirenit through the
first magnet is open and the sclector con-
tinues in operation,

The primary movement of the selector
consists of an arm having a spring at one
end and an air dashpot fitted for quick
recovery at the other. The first magnet
puils this arm down against the action of
the spring; when the current to the first
magnet is stopped, the spring pulls the
arm up against the drag of the dashpot.
If this movement continues long, the arm
will close the first working contact, known
as the “D” contact, If the movement con-
tinues, the arm will also elose the second
working contact, known as the *C” con-
tact. The dashpot adjustments are perma-
nent and the position of the “D” contact
cannot he adjusted: but the time the arm
takes to close the “D™ contact can be varied
hy altering the tension of the spring. This
is set at three seconds, The “C” contact
ean be moved badily, so that the time
elapsing between the closing of the “1” and
“C* contacts can be varied, ‘This should
be two seconds or, in other words, the “C7
contact should be closed five seconds after
the commencement of operation of the
selector,

When the “D” contact is closed, a shinple
p:lwl and puwl-wheol movement is operating,
which rotates by one tooth of the pawl
wheel a shaft carrving the ringing contact.

If the priniary arm eloses the contact
“C,” bhoth the holding and driving pawls
are drawn hack out of engagement with
the pawl wheel hy the re-setting magnet;
and the shaft flies back to its starting po-
sition due to the action of the spring.

RADIO-CRAFT

The circuit through the windings of these
re-setting magnets also closes through a eon-
tact held by the shaft, known as the “Q”
contact, which opens when the shaft is in
the starting position; and it is closed as
soon as the shaft is turned.

Were it not for this arrangement, the civ-
cnit through the re-setting magnet would
be completed through the “G” contact when
the connector was in the ready position, and
the pawls would be unable to start the ro-
tation of the shaft.

Four-Second Timing
Thus, it is clear, if the movement of the
primary arm is governed by the movement
of the tongue of the main relay (which in
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turn is controlled hy the incoming signal)
the shaft will be advanced by one tooth of
the pawl wheel if the signal consists of an
unbroken dash lasting for three seconds;
and if this dash continues through a total
of five scconds, the shaft will be returned
to its starting position. Hence, a five-
second dash will cause the shaft to advance
one tooth of the pawl whecel; while an al-
lowance of practically one second each way
is made to cover bad sending.

As soon as this contact “D” closes, it
also starts the secondary action of the selec-
tor by energizing the magnet of a secondary
armm (which is similar to the primary arm)
and so pulling it down against the action

(Continued on page 560)
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1his ingenions selective relay distinguishes the four-dash “alarm signal,” from all other code recep-
tion, and sets off the alarm system awtomatically,
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New Radio Devices for Shop and Home

In this department are reviewed commercial products of most recent interest.

Manufacturers

are requested to submit descriptions of forthcoming developments.

DIRECT-COUPLED AMPLIFIERS
Al"'l'l".li mimy menths of laboratory re-

seareh there finally has been developed
by Flectrad, Inc, a direct-conpled amnplifier
designed  to deliver an undistorted ontput
of 10 watts,  In addition to this number,
the “C-230," illnstrated in Fig. A, and shown
in schenmatie form in Fig, [, there are now

available “Model A-250" and ~Maodel A-
245"
The “A-230" puts ont 4.6 watts.  Other

characteristios are: inpot voltage for above
power outpnt, 0.28-volt: power consmuaption,
85 wuatts: tnhes, one 24, one 50, and enc
'S1. ML ave assembled on o metal sub-panel,

The “A-245" has an undistorted power
output rating of L6 watts; input potential,
W25-volt: power  constption. 10 watts;
tulies, ome "2, ane 45, one TS This anpili-
fier is available either in kit formn or com-
pletely assetnbled and ready for operation.

Fig. A
The larpest of the Electrad Loftin White direct-
conpled wnpliticrs, desivned for high owtput and
quality,

The =Maodel 250" is the most outstand-
ing of the three: sinee it incorporates tone
acdition to the Imilt-in - powers
a e compensator is part of the cirenit
design. The tube requirenents are one “24,
two T3s, and two C8ls. Tt is an ideal in-
sirmment for many serviees, and the techni-
cion and radie Serviee Man will do well
to consider this instrument for nany pur-
poses reqgiiting exceptionally trine aundio re-
production at high levels of volume, while
good quality is a prime vequisite at lesser
voliimes.

The @ain at 50 eveles is 36 db.; at 1,000
eveles, 60 db.: at 10,000 eveles, 36 db, There
is provision for the field current of twe

contral in

dy nanie veproducersy it this is not utilined,
the circuit may be closed through resistors
of 2500 ohms. The power eonsumption is
160 watts.  ‘The line supply s fused. .\
single or double hutton mierophone, o the
output of o radio set wmay
throngh o transtormer to the inpnt of the
power amplifier, the input cirenit of which
is shimted by a tone control,  Net weight
of the =C-250." 38 Ihs.: dimensions, over all,
21, X T x 8Y inches high.

The same considerations arve true of this
unit as of the older direct-conpled anpli-
liers having lesser power ontput; to wit:
resistors, power transformer, and tixed con-
densers must be aceurate in o rvating and
construction,  The slightest deviation trom
the rated constants would he magnified in
e associated cireuits, and poor pertorm-
ance result. The answer lies in obtaining
cither the specifie parts or the completely-
assembled unit (as the ease may be) earry-
ing the gnarantee of the manufacturer,

Of comrse, these amplifices may be used
wherever andio systems having these char-
acteristics are specified,

he comnected

“BUDDY™ TEST PRODS
OMETIIING a bit “different™ in test
pruds is offered by Blan the Radio Man,

Tnes it is the =Buddy™ prod, illustrated in
Fig. I3,

Fig. B

“Buddy™ test prods come in several combinalions.
The four-foot flexible leads terminate in
little  “clineks,” similar to
type magnetic reprodncers.

those on cone-

These will grip

'2‘4 ‘5? '50 FIELDS
T
Cos- _L 50,000 V4 MEG, /'°f
f MF, % OM.M\S EACH
1 F i
ppr | M \ Y-
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| . [ T
2 8000HMS [ ————————
]OOO-?MS 3 bd 7y
ELS N
‘ (H.B.) / : V5
O 81
7y L
< hv.
. 750V 2 O
HOV.AC EACH SIDE 7 20 HY. 300 OHMS
Fig. 1

The schematic civenlt of the divect-conpled push-pll "530-4xpe audio amplificr iHustrated aboze,
<eliich has a couscrvative rating of 10 watts wundistorted output; it works from micraphone, picknp,
vr rudiv tiner input,

Fig. C
The compact “Companion™ is a real portable,
for use whercver an A.C. light socket is

availuble.

any length or kind of wire or other material
of the right dimuoeter; and  phonograph
needles ave snpplicd with them. These read-
ily picree, without difficulty, the insulation
of heavy “weather-proof™ wires, for the
purposes of taking enrrent readings, test-
ing for continuity, ete.  Becanse of their
small diameter, the insulation is not dam-
aged by their use,

The handles are made of insulating Ehon-
ite andd measure approximately 34 in x 6
in. long; and are distinguished by the col-
ors; four of which are available. 'The leads,
too, are differently eolored, and thus faeili-
tate ready identification,

By having available several diffierent types
of poeints, blades, cte, preat versatility s
obtained with the tool.  For carrving, the
phonegraph  needle is tirned  end-for-end
when not in use, thus eliminating the danger
of seratehes. The eards are furnished with
cither spade or phone tips.

TWO-TUBE ELECTRIC SET
NOVELTY recently put on the market
by the Insuline Corperation is  the

“Companion™  receiver, illustrated in Figs.
Coand D, oand consisting of a regencrative
detector, a current-supply unit, headphones,
and earrving case (tubes extra); with a
cirenit designed for a 110-volt \.C, lighting

mitin. - As its name implies, it is a “com-
panion™ for the traveling man, the hed-

ridden, and the experimenter; and hoyvs take
to it like ducks to water,

That there is a distinet demand for just
sieh a0 receiver: and that this tarket of
exeeptionally  low-priced radio sets is only
now  heing seratehed by the  progressive
dealer, has been evideneed by the influx
of orders shortly after the release of the
first publicity.
of the instriment is the acme of
The first step is to plug the 8-foot
cord into the light-line outlet, with the re-
ceiverts switeh in the “off” position.  Next,
the headphones are to he pligged into the
tip-jucks  provided and indicated by the

Ise

(8] 10N
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Fig. D
The “Companion’s” chassis, re-
moted from ite cose: the trbes,
whew fnaee, gre ingereted Hirongh
tihe farae votond foles at the Ieft

I pancl. The conter Anob
1 the t dial, that ut the
et the regencration control.
it potecs transforme X
maowated at the lovecr rioht,
Iig. 2
(Lelow)
The simple aud Tudenions oir
crat of the recereer allustrated
abote and Aty badltaaw o potecr

supply.

panel engraving, “phones™  Only then, with

the two "27s (heater tubes) in the sockets,
is the switeh to be turned “on™

The connections, those of the SHPEer-sen-
sitive  “three-cirenit  tuner,” shown in
Fig. 2. The regeneration control, €™ in
the sehematie eivenil, is the small knob at
the right in Fig. €. which shows the ex-
terior of the “Cowpanion™  The  center
knob indicates the tuning over the engraved
seate,  Three binding posts are  provided
for adapting the receiver to any convenient
antenna and ground arrangement. Revers-
ing the light-line phyg in the receplacle

are
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often climinates excessive hum, One of the
275 fonetions as a detector, and the other
as a rectifier,  The former, in the cirenit
nsed, is really an RE and an A aapli-
fier, as well detector. The rectifer
changes the 110 AC) to hunefree DO, to
supply  the plate of the detector,

(The experimenter may be interested to
resredl the constroaetional details of the origi-
nal ALCo portable reeciver, which was de-
amd illustrated in the
1930, issne of Feeryday Mechonies, in the
article, .\ One-Tube Portable Fleetrie Set)”

Joditor.)

The  sturdy chassis construetion of  the
“Companion™ is worthy of note (Fig. D),

HE |

Decenther,

serilwed

(Continvned un paye 563)
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Practical Hints to Radio Manufacturers

By Radio Users and Service Men

ADDITIONS OF PHONOGRAPH
EQUIPMENT—SERVICE CALL
RECORDS

HE field for installing phoneograph at-

tachments to the radio, which the cus-
tomer luts already bought, widens every day,
Most of the time the customer wonld rather
have the phonograph installed in the top
of the radio eabinet: but the average radio
(':Illilll't (]ll(',‘i not II;I\'I' ('ll“llgll (']l'ill'?ll](‘(' l)('-
tween the set and the top of the cabinet
for o amotor with a turntable and repro-
ducer.  Why does not the mannfacturer
hinge his 1id and leave roou in the top for
the installation of  phonograph  equipiment
at o later dater  This wonld in no way
hinder the sate of combinations: for the cus-
tomer who wants o when he
first buys his radio will buy one any way:
while the who later decides to
convert his set to a combination  would,

combination

set owner

® maost likely, buy the attaclonents from the

manufacturer of the set, if that manufac-
turer would mavket a motor-board and re-
preducer ready to slip into the top of his
cabinet,

For the set owner, who has already pur-
chased o radio with little room at the top,
why does not some manufacturer make o
motor with an extension shaft and turn-
table mount, which would alow the turn-
tihle to be mounted in the enstomary posi-
tion with the motor at the side ov in the
hottom of the cabinet?

Another article which would find o good
nuvket is oan eleetvie pickup, construeted to
lie flat on the record and but a fraction of
an inch thick.  This would permit installa-
tion in o snwmll space,

HINTS TO RADIO
MANUFACTURERS

Until further notice, each “What the
Public Wants” suggestion published
here will he paid for at the rate of
$1.00; and their practical value, rather
than their ingenuity or curiosity, will
determine the selection, since this

feature is intended to be of educational
| vialue to the radio industry. This |

means that we ask ideas from our

readers, not for new inventions, but

for simple details, often very small
‘_ ones, which they have observed,

!

Then, too, an  article which wonld on-
courage the tabulation of data on a mann-
facturer's machine would be a card tacked
to the inside of the with blank
spaces to be Blled in by the Serviee Man
at cach eall. With these complete data of
the cost of upkeep and times o set pgave
trouble could he obtained by the manuface-
turer by cdling for the eard. A metal slot,
the inside of a cabinet, would
encouriage the Serviee Man to keep an in-
dex of his own ealls.

Marcrs A McCoy,
3213 Blackburn 81, Dallax, Teras,

cabinet,

tacked to

AN INTERFERENCE SET-UP
A ITENT,  for mamifacturer  of
chokes and condensers, is to put ont
aninterfevence clindinator; whereby the in-
duetances and eapacities cauld be hooked
up in series, parallel o sevies-pavallel by
an easy switehing arrangement, for quick

stne

deterination of the best cirenit to use in
cach case,

After the proper vitlues were ascertained,
a suitable it could be construeted in the
Serviee Man's iboratory, ‘This wonld elimni-
nate a pood share of the guesswork and
experimentition now generally necessary on
such jobs: and save the Serviee Man con-
siderable time, trouble and expense,

Reduction of interference would hoost the
sales of radio and inerease the popularity
of Serviee Men whoe are instrumental in ae-
complishing the work.

Sreaxeey I Horven,

Route 7. Npolane, Washingtan.

TROUBLE-LAMP SOCKET
AVE o place in the vear of the set
where the Service Man can phug in
a trouble Limp, to see the hard-to-get-at
places,
Invine Frnenayax,
R528 LB Street, Richmond Hil, N, Y.
(Scvviee Men have shown el ingenuity
in devising attaclinents to light miniature
lnps from the set’s filament cireuit: per-
haps o socket of this kind wonld find adedi-
tional nses.—Editer))
A TWO-VOLT ADAPTER
A.\' adapter socket, containing the proper
resistor in the filament eircuit, would
make it possible to test the "30-°31-7392 tube
series with an analyzer or tube tester which
does not supply 2-volt current.
Rex Cavvanax,
Honea Path, So. Carolina.
(In the meantime, Serviee Men and Kink-
erafters can undonbtedly get bosy.—FEditor,)
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The Dynatron Oscillator for Testing

An explanation of this interesting circuit, and purposes for which

LTHOUGIH such knowledge is not es-
sential to the understanding of the
practical side of radio, most of ns
are familiar with the characteristic

curves of vacunm tubes. A knowledge of
the meaning of the various curves is highly
desirable it the student is seriously  in-
clined; sizee it is anly by a thorough under-
standing of the principles of vaennm-tube
operation that the eirenits involved may he
correctly designed.

-l

FiG.1

5V,

—'|_||l|}+—4

Dynatran action is passible zeith cven a stngle-

arid tube, then the voltage on the arid is

strong  etough to drate back  clecirons from
the plate.

All who have examined the curves of the
sereen-grid tubes nimst have noted the little
fwist which cach takes in its course: and.
perhaps, noted also how, in that “dip,” the
plate current  actnally  deereases with in-
creasing plate voltage,  This e¢ffect amonnts
to “npegative resistanee.” It must not be
thought  that this wode of operation is
peculiar to the comparatively new sereen-
grid tubes; for it was noted and very eare-
fully investigated in conneection with three-
cleetrode deviees many vears ago, The first
mention which came to the writer's atten-
tiom was that in Dr. Alfred N Goldsmith’s
monumental work on radio telephony, pub-
lished in 1916,

Reversed Plate Current

In the normal operation of the screen-
wrid tube, it is quite essential that the tube

it may be employed
By C. H. W. NASON

never be permitted the doubtful liberty of
excarsions  into the negative-resistance or
*clynatron™ region. ‘Uhis region is found to
begin at any puint where the plate’s poten-
tial (purposely or otherwise) becomes less
than that of the sereen-grid by an amount
sufficient to cause a seeondary eniission of
clectrons from the plate, It is casy to un-
derstand this fact, by reference to the opera-
tion of a threc-eleetrode tube as o dyna-
tron,

Fleetrons emitted trom a hot eathode or
filament, as shown in Fig, 1, are aceclerated
toward the grid by virtue of the positive
potential on the latter.  Beeause of the
apen constriction of the grid, some of these
cleetrons pass through the grid and cach
strikes against the plate with enough foree
to knock leose one or more of the eleetrons
lodged on the surface of the plate. Nor-
mally, these “secondary electrons™ wonkd he
permitted only a briet excursion from the
surface of the plates and would then return
thereto, by reason of the positive potential
of that eleetrode,

In the condition of the dynatron, however,
the grid is more highly positive; and these
dislodged “secondary cleetrons”™ are there-
fore aceclerated toward the gride This re-
sults in two enrrents in opposing directions;
if the cleetrons leaving the plate predomi-
nate, the coreent will be negative; and the
tube can he said to be operating on its
¢ natron chavacteristie, and is a negative-
resistance  device,

A typical eurve of the dynatron range
of o 24 tube is shown in Fig. 2. The nega-
tive resistance nnder conditions can
he readily determined by means of Ohm's
law from the data in the figure,

these

Utility of the Dynatron
Tf a tuned civenit is placed in the plate
lead of the dynatron, oscillation will result
when the impedanee of the timed cirenit is
greater than, or eqnal to, the negative re-
sistanee of the tnbeo The impedance is given

_ 22 TUBE

N DYNATRON CHARACTERISTICS

Fig. +

Ik=15ma

By plotting the char-
acterestic curves of a

crecu-grid  tube, in

the  mauncr  showen,
and  ateraging  the
valine of the constant

// IK= Lma.
#1K=.5 ma. K for the particular

tiele, as  cxplained
Lt the text, it is pos

TTT

sible to calenlate the
resistance of a cir-

3
2

cuit, twhose capucity

— ™ ] is  knotwen {
— \/ fiiah frvqu:'u(;rn-h:',d‘;

'1 - T T the dynatron ascil-
- lator is generating.
i nmam e
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Ep. vouTs

by the yuantity [/CRy from which it may
be seen that the R resistanee of the eoil
may readily be determined by a simple equa-
tion when the values of 1., C, and the nega-
tive resistanee of the tahe at the point where
oscillation hegins, are known,

"This is but one of the many ways in which
the dynatron proves itselt a useful device.
both as a measuring instruent and as a
new hit of radio equipment. So great are
the possibilities of the deviee as an ampli-
fier that the writer hesitates to predict its
future, lest he under-estimate the value of
the deviee,

A few yvears ago, J.J. Dowling deseribed
the use of a sereen-grid tube as an audio
amplifier in the dynatron range of operation,
At that the, the writer obtained exeellent
results  with  the tube as an awplifier at
extremely low input levels: the gain ob-
tainable is astounding.  The difficulty erists

—————
f
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A dynatron testing unit wehich will find many
wses in the laboratory of the radio cxperimenter;
as for the measurement of R.F. resistance.

in the fact that tubes desigued for other
purposes are nat uniform in their operation
in the dyuntron range.

There is a partientar advantage in oper-
ating a tube in this manner which seems to
eseape  the notice of most  investigators.
The writer clails no eredit for the idea
which was privately commnmicated to hin
by Mr. Philo T, Farnsworth of the Tele-
vision Laboratories, [ee,

It is well known—or should be  well
known—that the officetive inpot capacity ot
a tube depends npon the grid-filaent ea-
pacity s to which is added o complex quan-
tity involving the grid-plate capacity: to
which is added @ complex quantity fnvoly-
ing the wrid-plate eapacity and the effeetive
gain through the tube.  [n the case of the
dynatron there is no phase reversal of 180°,
such ns the signal enconnters in passing
through a normal tube; and the cotplex
capacity  mentioned  above s subtractive
from the grid-filunent capacity rather than
added to it If by some trick in design the
complex vatlue is greater than the simple
grid-filament capacity, a wegative capacity
obtains in the grid eirenit of the tube,
Now it is fairly plain that a negative ea-
pacity can be visvalized only as o positive
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induetance—strange as the mental image of
a fictitions inductance may secrn. Maore-
over, this inductance will increase with the
frequeney of the signal. ‘This seems to indi-
cate that a resistance-coupled amplifier may
he made, not only to operate over a wide
band of frequencies, but to have a gain-
frequeney characteristic rising toward the
high-frequency  end—where the gain  nor-
mally falls off, becanse of the cirenit and
tube capacities which shunt the resistance
clements.  (For further data on resistance-
coupled amplifiers, the writer refers you to
his own paper on “Amplifying the Tele-
vision Signal.” in the March 1930 issuc of
Ranio-Crarr.)

The above data deal mainly with suppo-
sitions and hopes which may never material-
ize.  There is, however, a little unit which
the writer has huilt which will readily be-
come the most useful instrmuent in the ra-
dio enthusiast’s Inhoratory. It will operate
as a heterodyne oscillator or wavemeter,
or it may be used below the point of oscil-

Improving the Hammarlund-Roberts

AN extremely popular recciver, the Ham-
marlund-Roberts “11i-QQ 29, was the
first of the “band-selector™ ‘T.R.F, kits on
the market for the custom set builder and,
at the time of its introduction, was without
a doubt o leader in the custom-built field.
Subsequent developments in eirenit design
and practice offer many interesting  and
practical improvewents which, if incorpo-
rated in this set, will make it the ¢qual in
many ways of the receivers on the market
today; and that is a tribute to the sound-
ness of the fundamental engineering of the
design.  ‘T'he circnit of the tuner, after al-
teration, is shown schematically herewith.

Problems of Band-Selector Construction

Many constructors of this receiver experi-
enced difficutty in balancing the tuning con-
densers to the proper band width.  If the
adjustinents had heen properly made for
ten-kilocyele band selection (say at the cen-
ter of the broadeast speetrum) the set
would, at the ends of the tuning dial, either
tune so broadly as to give o signal at two

‘Q—\_/ age. 'I';li.c is a ury’a-
IS :‘rlf;ra(‘:r(:'{'.:ﬁr :J fm:r‘cc-
:run'diny to a nega
ot oo oo a by e resistonce.
¢ 10 20 30 40 50 60
PLATE VOLTAGE (Ep) b

lation to neutralize the inherent vesistance
of any wavemeter and thes sharpen  the
sctting and accuracy of the tuned circuit.

Measuring R.F. Resistance

The most unseful purpose, for the serious
experimenter, will be in the measurcment
of the RV, resistance of coils.

The figure of merit “Q" for a coil at
any particular frequency is determined by
the value of 6.2832f I./R, when 1. and R
are taken in oluns and henvies, The pro-
cedure in measuring the resistance of a coil
is as follows:

We know by definition that oscillation
starts when “r” (the negative resistunce of
the tube) is equal to L/CR—the impedance
of the tuned cirenit. A number of 22 tubes
should he tried in the cirenit, and their
curves of Ip against Fp plotted as in Fig.
2, to determine the particular tube of mwost
sharply-defined dynatron range.

The circuit arrangement for the testing
deviee, shown in Fig. 3, is due to Paul D.

By GUS JACOBSON

positions on the tuning dial (as wuech as
four to five divisions apart) or tune so
sharply as to cut the sidebands and cause
attenuation of the high audio frequeney re-
sponse.

The Jatter was very noticeable in its effect
on the andio quality ; causing a marked thin-
ness or even absence of the higher audio
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Zottu, and is chosen for its simplicity as
compared with the method of Tinnma. For
purposes of accuracy, three curves have
been plotted in Fig. 4, for three different
values of the total space current, 1k, as
adjusted by varving the filment voltage.

Data for the curves should be taken with
the grid hias, screen-grid potential and
cathode current held constant.  The slopes
of the straight portions of the curves are
rarely parallel, and it is necessary to sceure
an average value in order to simplify cal-
culations, This is done by cploying the
cquation r = K/lk and calculating K (a
“constant™ for the tube) for each curve as
shown in Fig. 4.

The slope of the curve “r,” is ascertained
by dividing a given change in plate voltage
by the corresponding change in plate cur-
rent. Thus, if a change of ten volts resulted
in a change of 0.8-ma. (L0008-amp.), the
negative resistance or slope of the curve
would be 12,500, and if the cathode cur-
rent (1k) for that particutar curve were
1.5 ma., K would be 18.75. Caleulate K
for all three curves; add the results to-
gpether; and divide hy three to obtain an
average value for the tube.

Now, with a tuned ecircuit connected in
for measnrement, we vary the rheostat un-
til oscillation is indicated by a sudden change
in plate current; read the value of 1k at
the point where oscillation takes place; and
substitute it in the equation r = K/Ik, in
order to obtain the value of r at the oseil-
Iating point.  The R.F. resistance R of the
coil, at that frequeney, is now obtained
readily by substituting the knawn values of
C, L, and », in the equation » IL./RC.

The approximate value of I. is known
by calcnlation.  That of C at different dial
readings may be obtained from the manu-
facturer of any high-quality condenser, in
the calibration curve of his product. The

(Continued on page 560)

‘GHi-Q 29”

frequencies which are so necessary, when
clear voice and music reproduction is de-
sired.

In this design, both the grid and plate
circuits are tuned and, since the ILEF. plate
coif’'s “B4" terminal goes to the “B” sup-
ply unit, and its tuning condenser’s rotor

(Continwed on page 567)
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The thuing circwit of the Hammarhynd-Roberts “Hi-Q 29" battery model altered to improte the
band-pass sclectivity and to use the new 2-volt sercenm-grid tubes fn the R.F. and detector stagtes.
It may also be advantageous to couple the tuncd grid and plate coils by very slipht capacities.
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How to Build a Midget Radio Receiver

Constructional data for an electric set of the mantel type now popular

HE widespread  popularity  of  the

“midget” reeciver is readily explained,

A set of this type takes up little

space, s ceonomical, and gives re-
markably fne perfornice, obtained throngh
the application ot modern design and, par-
tienlarly, by the utilization of certain recent
radio engincering developments. The nse of
fewer tubes reduces the nmmber of  parts
required and, therefore, the cost of the sets
it naterally follows that less space is re-
quired.

This deseription of how to make a nridget
all-eleetrie radio set inceludes in its design
practically all the Jatest radio developments,
The set Dbuilder is often able to apply new
ideas and developments, as in this instance,
months before they become available through
the regular factory-built sets,

Reference to the cirenit  diagram
closes two tuned stages of sereen-grid RUF.
amplification, a4 seveen-grid  detector, and
a type 45 power tube; the latter is resist-
ance-capacity coupled to the detector.

Exact dinensions for the eabinet are in-
eluded, for the benefit of the set builder
in a position to miake his own,

The mechanieal construetion of the chas-
sis is noteworthy: it is of sheet aluminmmn,
and furnishes adequate structural snpport.
as well as added finish of the completed
appeiarance,

The shiclded RUF. ave tuned by
00035-mf. condensers, ganged to an ithami-
nated drnm diale and trinned by small
equalizers in shunt with each,  Volme is
controlled by & potentiometer, regulating
the sereen-grid voltages, which is combined
in the same nnit with the power switeh.

Constant eperating conditions are obtained
by an Amperite of the line-voltage control
types the contral of tube voltages insures
more even vohune and tone (uality, and
lengthens also the life of the tubes.

Provision is made for the wse of a D.C.
dynamie  reproducer, supplicd  with  field-

elis-

coils

By H. G. CISIN, M.E.

excitation enrrent from the power packs;
the instrimnent specified in the parts list
is of a small type, though highty efficient,
which is readily housed in a midget cabinet,

Assembly of the Receiver
To save tiwme, it is suggested that the
abmnimumn ehassis be proenved already ent
and  bent to the desired dimensions. A

deck.  The two fixed midgets are  also
maunted as shown.,

The combination potentiometer and power
switeh should be mounted on the front verti-
cal wall of the chassis, which is then turned
right-side up. The drum dial is mounted

at the front center; the single condenser
(12) at its right, while the dual condenser
(1, 8) goes at the left.

(I the dual type is

—1

Fig. 1
Schematie of the midact's circuit;
the  wambers  designgte the  parts
whieh are listed on the opposite paye,

I'_.§

Il

1inv AC

number of concerns, which  specialize  in
wark of this sort, will also supply the chas-
sis with the sockets riveted in place, pro-
vided speeifie divections are given: in fact,
if so desired, all necessary mounting holes
niy be drilied at the time the chassis is
bent.

After the sockets are mounted, the chas-
sis shonld be turned foace downward,
the pavts shown in  the underside view
should be fastened in place. The heavier
resistors may be mounted ot right angles to
the chassis, using fiber washers to insulate
thent fram the aliminum, For greater fa-
eility in making adjustnrents, the three trim-
ming  condensers may be monnted on the
top of the chassis, instead of below  the
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Fig. A
a simple and readily-constructed cabinet desion. switable for housing the midget
It presents wo difficalty to the builder who has a fewe tools: and its lines are
oAt the right, the dimcusions are detailed.

1t the left
described abote.
distinetly modera.

not available, two single condensers may be
substituted, nusing o small coupling between
them; there is romm enough on the chassis
to permit this.)  The condenser shafts may
be shortened to save space.  Sinee  the
height of the drom-dial shaft is greater
than that of the condenser shaft, it will he
necessary to raise the condensers on snit-
able washers to the correet elevation.

The three shielded eoils (3), (7) and
(11) are momnted as shown: Large holes
should be drilled in the chassis below them,
to prevent short-civeniting coil terminats,

The filament transformer (29) is next
mounted at the vight front corner of the
chassis, and the power compaet (28) di-
reetly behind this, with the condenser block
(b 33, 348 35, 24, 25 26) alongside as
shown.  The antenna and  gvound binding
posts (1, 2} complete the assembly,

Test Wiring Procedure

Tt is desirable to wire in the switeh (32.1)
and the Amperite (10} first. DBreak one
af the connections leading to the power
transformer’s primary, wiring in the switch
and Amperite socket in series. An ordinary
UX-type socket may be nsed at (40) for
the Mmperites althongh a special two-prong
socket is available, if it is desired to im-
prove the appearanee somewhat.

The next step is to remove the plug from
the wires leading to the primary of the
filament  transformer (28); shorten  the
leads, and conneet them to the primary wires
coming ount of the pack. DBe snre to make
the connections at the points nearest the
puck: so that eperation of the switeh will
tirn “on” or “off” both transformers.
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Fig, 2
Left, the undervicwe of the midget chassis; right, the wpper side of the sub-paucl after mownting
the parts wohich may be identificd by the corresponding wumbers in Fig. 1 and € the Nst belowe.

The wiring to the pewer switch and the
Anperite socket, as well as all filinent wir-
ing, should be twisted,  All four tubes and
the pilot light atilize o 29,-volt filament
supply.  The ecenter-tap of  the  filiment
transformer is connected to the 1300-ohm
binsing resistor (30) and thenee to ground.
The resistor is shunted by the $-mf. con-
denser (35, which is part of the block.)

The various prid civenits are wired next;
these conncetions should he  shielded with
armored wire and the armor shielding should
be grounded.  Small bell-shaped  grounded
shields shonld alse he used over the caps
of the tuhes; the "2+ type listea as other-
wise self-shiclded.

The volume control (32) is wired in at
this time; the plate cirenits should be com-
pleted next, and then the eathode circuits,

The almminum chassis itself serves as a
common negative return,  The ground hind-
ing post is gronnded divectly to the chassis,
whereas the antenna post is carefully iusu-
lated fromm the chassis.  The primary of
coil (3) is tapped at 13 turns: and a con-
nection should be made at this poeint, in-
stead of at the end of the winding, if the
set is to be used with a long acviol.  1f
desived, the tap may be connected to an
additional “long™ post, while post (1) may
he used for a shorvt acrial,

The by-pass condensers should he wired
in and alse the filter condensers (24, 25,
26) ; the last desiguated, being nearest the
re tifier tube, must be rated to withstand
the terrific punishment fmposed wpon it by
the putsating D.C. ontput.  (In the con-
denser block specified, the first 2-mf. unit
on the left, facing the label, is made espe-
cially for this purpose.) ‘The rectifier fila-
ment and plates ave connected, and the re-
maining wiring of the power supply is com-
pleted. Nearly all the wiring is i be-
neath the deck of the chassis

A UX socket and tube-base plug are
used for nking rapid eonnections to the
dynmmic  reproducer.  As shown in the
schematie  diagram, the transformer’s pri-
mary lugs (200) and (21\) are soldered
to the leads going to the plate and grid
prongs of the tube base; while the fickd
terminals (22\) and (23A) are soldered
to the leads connected to the filament prongs,
The socket (20, 21, 22, 23) is wired in the
sct as indicated; so that, when the plug is
inserted in the socket, the transformer pri-
mary of the speaker will be in series with

the plate of the power tube and “B4", and
the field coil of the dynamic reproducer
will be connceted in series between 1347
and the plates of the RF. and detector
tubes (13).

It is highly desirable to check up the
completely-wired receiver with a good set
tester. First of atl, read the filunent volt-
ages. These should all be 2.5 volts (no
load), with the exception of socket (27),
where there should be 5 volts across the fila-
ments.  The tubes should then be put in
place and the set fully tested under oper-
ating conditions. The plate voltage at (19)
should he 250, with a drop of 50 across re-
sistor (30). The detector sercen-grid volt-
age shonkd be about 90, with a cathode-
voltage reading of 9; while the eathode volt-
age reading on the sereen-grid tubes (5)
and (9) should be about 21, volts. The
sereen-grid voltage on these tubes should be
75 volts (max.), with a plate voltage of 180,
The detector’s plate corrent will be ap-
proximately one-half to one-quarter of a
milliampere—nmuch less  than that of the
awplifiers, as its plate voltage is lower.

List of Parts

One dual 00035-mf. Cardwell variable con-
denser (4 8), type “217-CL,” and

One single .00035-uf, Cardwell variable con-
denser (12), type “171-CR™;

Three Muaoter or X-Io midget variable eon-
densers, 3- to 50-nnnf, (A, 8.\, 120);
One Silver-Marshall ilhoninated drum dial
(H13), type “B10 R,” and pilot light (1)
Three Silver-Marshall shielded R, coils:
two (7, 11) type “121%; and one (3) type

‘2

Three Silver-Marshall R chokes (1513, 38,
an);

Two 100-ohim Eleetrad wire grid resistors
(6, 10);

One  1500-0hm Flectrad
(30), type “B-15";
Two LFlectrad *Truvolt” resistors (15, 31},

type “B-70";

One Eleetrad “Rovalty™ potentiometer (332),
type “I1” with power switeh (32A);

Two Durham metallized resistors: one V-
meg. (16); one I-meg. (18);

One Fleehtheim condenser block, type *FN-
457 three 2anf. capacities (24, 25, 26);
three 1-mf. (14, 33, 34); one t-mf. (33):

Two lechtheim “Midget” fixed condensers:
one O0I-mf. (15A) type “M-FE"; one 01-
mf. (17), type “M-K”;

“Truvolt™  resistor
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One Thordarson Power Compacet (28), type
“R-180";

One Thordarson filament transformer (29)
type *T-3660";

One Amperite (10} line-voltage control type
“5.\-5";

One Jensen “Midget” electrodynamic repro-
ducer (37) model “D-11%;

One 150, x 17Y,-ineh sheet, 13- or 16-gauge
aluminum, for 1114, x 13Y,-inch  chassis,
two inches highs

Two binding posts (1, 2); three UY S-prong
sockets (3, 9, 13); four UX d-prong sock-
els (19, 27, 40 and 21-21-22-23) 5 and a
roll of Corwico armored hook-up  wire
with stranded core;

Three  “Hyvace™  self - shivlded  “UY-224"
sereen-grid tubes (5, 9, 13) 3 one 45 power
tube (19) and one ‘80 rectifier (27):

Wood  (three-ply)  for cabinet (optional);
base 12 x 334 x vY,-inch: two sides, 12 x
1T, x 3-inchs two top pieces, 5% x 12 x
S5-inchs one front, 141, wide at base by
18 inches high (shaped as illustrated; sides
13734 inches, tops 554 inches).

INCREASING DETECTOR EFFICIENCY
By R. Wm, Tanner

N nearly all receivers which employ the
I grid-leak tiethod of detection, the oper-
ation mav be improved in the following
simple manner; this is especially true in
the case of home-construeted sets, where
iy combination of grid condenser-leak that
was available has been used.

1t is possible to replace the grid leak with
a radio-frequeney choke, having an inducet-
ance of the correct value for the wavelength
range of the reeeiver. This offers a con-
paratively low  resistance to the negative
charge on the grid, but a very high imped-
ance to the R, 1 currents.

The choke should be connected  directly
hetween the grid and Glaent, nof aeross
the grid coudenser. But, if the low side is
connected direct to the positive side of the
filoment  (as generally is the case with a
grid leak), operation will be poor. This is

(Continned on page 565)
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The wse of an R.F. impedavice instcad of a
Tigh-resistunce arid leak, will uswally improve
detector  efficiency; but  the bias  should be
carcfully adfusted by wusing a potentiometer.
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ELIMINATING PLUG.IN.COILS
By M. D). Rubin

OST short-wave radio fans dislike plug-

ging coils i and pulling them out,
cevery time they wish to change to o dif-
ferent waveband.  Several complicated ar-
rangements have already been devised to
obviate this; but, as a rule, they are too
difficult for the average set constructor to
build,  These complieations are usually in
th: switching arrangements; hat here is a
switehing method which is not complicated.

Get two miniature four-pole donble-throw
switches, cither knife or juck.  Mount these
on the pancl near the bottom; then mount
four sockets for the coils directly behind
the panel, and the detector tube socket di-
reetly behind these, When this is done con-
nect as shown in the diagram (Fig. 1} which
is self-explanatory, It would be o good
idea to label cach side of each switeh with
the wavehand of the eoil that side controls,
Also, label the nentral position, as in the
diagram.

To operate, close switch to side wanted,
leaving other switeh at neutral: de,, if the
15-25 meter band is wanted, turn switeh 1
to that side, and leave switeh 2 at nentral,
If a jack switch is used, no condenser ef-
fect should be present; beeause there is al-
ways a disconnected plate between any two
seetions of the jack switeh,  In addition,
the leads should not be lengthened tnuehs
for the switch is quite close to the coil
sockets.

EDISON “B" BATTERIES

By Chester Rector, WIBFW
EBUILDING a storage “B™ battery
of the Fdison type has several advan-
tages: first, the investrent is smalls seceond,
no destructive acid to spills third, the nickel
steel elements are non-sulphating and last
indefinitely; and, fourth, the adison tyvpe
is lighter than most others. These bhatteries
hold the charge for a long time when not

Fig. 2
The storuge B baltery is mueh fovored in
urope still.  Many old ones may be picked np
here.

in use, If one is not at hand, it can be
obtained from a radio store very cheaps
and e be made to give very good service
hy the folloawing method:

Carefully remove all of the elements and
test tubes from the rack, and clean thor-
onghly.  After they are completely cleaned,
Iay them out to dry. From the drug store
purchase two pounds of potassium lhiydrox-
ide, 5 Ihs, distilled water, and 1 oz mineral
oil.

Mix in an carthenware or glass bowl the
distilled water and  potassinm hydroxide
until there is a reading of 1250 in a clean
hydrometer, one that has not been
for testing acid batteries. At this stape
the salution will becomne quite warmg so it
should sit until cool, being tested  again
for correet reading,  If the reading  is
higher or lower than 1,250, distilled water
or petassium hydroxide shonld bhe added as
required. Teeave the solution to settle, and
then filter,

Next assemble the hattery, as in Fig, 2.
Fill cach cell to within one inch of the
top, hy using the hydrometer, The plates
will soak up some of the solution; se the
process should be repeated. With a clean
medicine dvopper, place about Yhree to fonr

used

SWITCH 1 SWITCH 2
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Fig. 1

The switching system shuien makes possible fived R.F, coils for short-ware scork.

The switches may

be arranped on the panel as shown at the right! jocke ax abore, or blades as biluse,

drops of the mineral oil (quuid paratlin)
upon the top of the selution in each cell
The chavging can he done from a 110-volt
AC dine, by the use of a trickle chiarger,
ITowever, if o 32-volt D.C. lighting system
is available, the hattery can be charged this
way, after it is into 25-volt
tions; of course, no rectifier is necessary.
The battery mmst be tested with a volt-
meter sinee the specifie gravity vemains the
same whether it is charged or discharged,
The solution should he ehanged about onee
cvery year when in nses; and the level should
be Lkept up by adding distilled water,
Two of these units make a very good

divided seC-

plate supply  for the beginner's  amatenr
transmitter. Also. this type of  battery
works very well on any radio receiver,
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Copper sereening, of the type used for doors and
windows, is very casy to handle, and  often
serves the purpese of shiclding,

A CONVENIENT SHIELDING
By George H. Haby

\/VHI'ZI(]". T live it is difiecult to get
sheet metal of any kind for shickding
radio sets, So T bought some copper win-
dow sereen, which was the best that could
be done, until 1 could get holidd of some
aluminnm  sheeting, This wincdow
serecn was used in shiclding o sereen-grid
Pilot “Super Wasp™  receiver, and it was
very snecessful,

In comparing it with other sets, identi-
eally the same except for the solid shield-
ingg, it was fonnd that the “seveened” set
was the sharpest-tuning, and had the best
conirol of oscillation, 'T'he principle of that
type of shiekding is that the condenser ea-
pacity hetween the sercen shielding and the
coils, is redueed to o minimum; making it
possible to build the parts elose together,
and saving weight, Any one who can han-
dle a soldering ivon well will find that cop-
per window sereen will he mueh easier to
install than to fit up solid plates.  Fig. 3

(Continued on e 570)
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The Hammariund “Bawk’ Short-Wave Set

A very efficient two-tuber, using the new 2-volt tubes

HI striking tempo of castanets amid

the strains of a swinging tango, the

vibrant musie of a native relfab or-

chestra, the homn of Dig Den, in-
triguing code messages trom the four cor-
uers of the earth, speech in every tongue—
all are at your finger tips, diveet from their
points  of  transmission—thanks  to short
waves,  The realm of 1001 theills, the short-
wave  region, is truly o revelation in its
fascinating features.

With the advent of the '30 type, two-volt
tubes, simplicity and efticieney are merged
with cconomy of eperation. Sincee only 120
milliamperes, total current, is drawn by
two tubes, the “Hawk™ receiver illustrated
here ean be operated from two ordinarey dry
cells,

As will be noted (Fig. 1), the detector
V1 is regenerative, using the condenser
parallel-feed method, the most effective sys-
tenn for real rvesults. The tickler, 1.3, is
a fixed windingz a 100-mmf, midget variable
condenser €2 controlling the plate civenit.
With this system, exeeptionally smooth tun-
ingr, gradual over the entire seale, is af-
forded; thus there are no “dead spots™ or
“tuning clips,”  The andio stage is coupled
in by a special transfarmer T of low ratio.

The Components

A word abont the equipment used in this
cirevit.  “Parmica,” a new insulating ma-
tevial, closely approxunating the eficieney
of dey air, is wsed exclusively in the speci-
fied short-wave components, reducing  di-
cleetric losses to less than 10 per cent. of
that with nsual insulations.

FFor casy and accurate tuning, a special
125-nunf. tuning condenser Cl s used; its
“midline”-shaped brass plates are 1/32-inch
thick and double-spaced, and  soldeved  in
place with special tie bars. With a full-
floating rotor, mounted in adjustable cone
bearings,  there exaet  ca-
pacity valnes at every given setting, Plate
vibration is prevented; amd theve is also
i constant-impedance double-wiping contact
which eliminates the objectionable inductive
reactance of the conventional pigtail. The
brass plates of the midget condenser are
also non-corrosive, well spaced and soldered
in place, to provide acceurate capacity set-
tings.

In the eoils illustrated a thin continuous
filin of rigid diclectrie is fastened to the in-
side edge of the wire, where there is the
iiniinnm field. Heavy wire is also used, to
redhiree the resistancee of  the wive  itselt,
The  space hetween turns s
slightly more than the diameter of the wire
itselfs not only is the distributed eapacity
veduced in this manner, hut also the high-
frequeney resistance of the coil.

The set comprises four plug-in inductors
covering the 14- to 110-meter range, These
coils (described roundly as the 20-, 30-, 40~
and 80-meter coils) are all huilt around the
design just mentioned.  The variable pri-

is assurance of

sHecessive

By LEWIS W. MARTIN

mary is a part of the base, and aceordingly
remaing  unchanged  for  all  wavelengths,
maximnm energy transfer heing maintained
by varying its conpling position.

Fig. A

The “Hawk's” layowt: the coudenser at the

right is shiclded from the paucl, to prevent

hand-capacity.

With the exception of the S0-meter coil,
all are wound on two-ineh forms with No.
16 D.S.Co wire, 11 turns to the inel. On
the Ho-meter coil, Noo I8 DS.C wil% s
wound on the same disimeter form with 17
turns to the ineh.  Between the tickler 1.3
and the secondary L2, there is a space equal
to one turn,

To provide steady prid control, a sspeeial
gridd condenser (C3) with a eapacity vari-
able from 20 to §60 mmf., is used in con-

Junetion with o 3-iegohie grid leak, R1.

The radio-frequeney choke used has an
exceptionally low distributed capacitance—
only 3 nmfi—due to its patented  helieal
winding,  In short-wave work, it is im-
perative that the distribited  capacity be
at a mininmineg sinee the frequeney range
is greal and the choke is nsually operated
helow its resonant freguencey.

The New Tubes

The *30 is o general-purpose tube; excel-
Ient as a detector and as a first-stage audio
amplifier. At its rvated filinuent voltage ot
2, the filament uses only 0.12-watt; the econ-
omy s apparent. I lhas an amplification
factor of 8.8, and a prid-plate capacity of
only 6 mmf.  With its extremely low plate
drain, anc stable and noen-wmicraphonic con-
struction, this tube is ideal for short-wave
work, especially where flexibility and case
of operation are concerned.

When it is used in the detector cireuit,
from 45 to 6714 volts should be applied to
the plate.  As an amplifier, the voltage
should be 90, with a $1,-volt »C™ bias. At
these plate and grid voltages, the *B” con-
sumption is only 2 millizunperes.

If two dry eells, in series (3.0 v.) are
used, the Afilament resistors 2 and Rt
should he 15 ohms each, B a G-volt storage
battery is used, they shonld each have a
value of 50 oluus, with a rheostat to rveduoce
the battery voltage to 5.

Mounting of Parts

The panel should be first laid out, as
showne in Fig. 20 The panel should then be
fastened to a plywood baschoard, and the
other parts are monnted as shown in the
photograph,

Construetors  with binding
abont can use them instead of the clips,
mounting  their on a snitable insulating
strip, o tacilitate connection, the termin-
als should be mavked in this manner (read-
ing from left to right, and looking at the
set from the rear): “Ant™; “Ground™;
“AT UBeT, O AT YR aT
“H90™ and “Phones™  The »C—41," volt
terminal s in the fornr of o flexible lead,
coming from the transformer,

Noo 18 insulated wire should he

(Continved an paye 539)
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oAt the left, the “Hawk's” civewit as a two-tuber, suitable for phones; the addition of a power

stage, as ut the riaht, gives suitable amplification for ¢ speaker.

Dath construction ond eperation

are extremely simple amd, in a suitable location, remarkable cffects are often obtained from a
small set.
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Short-Wave Broadcast Listening Grows

Some characteristics of radio’s most wonderful development

HTORT WAVE broadeasting is not

new; for vears amatenrs in all parts

of the werld have been sending out

nmsic and talking  to  their  triends
over the short-wave chimnels.  However, it
is only recently that the pgencral publie has
taken an interest in this wavelength band,
which comes far below that which the ordi-
nary broadeast receiver tunes.  This delay
has been due, partly to the slow progress
made in the short-wave field, and partly to
aetivity concentrated on the hroadeast hand.
Until recently, most vadio engineers ignored
the short-wave ficld, becimse they  looked
upon it as a playground for the amateur,
and pnt forth all their efforts toward im-
proving  broadeast  receivers  and trans-
niitters.

Slowly, very slowly, the idea began to
eirculate that extreme long-distant reception
is possihle by utilizing the short wave chan-
nels. A few progressive commerciaj engi-
neers decided to investigate, and put short-
wave stations on the air, waiting further
development i this ficld. Reports coming
in from great distances proved their theory
and, almost imnediately, there was a rush
of applications for stations on both code
and  voice.  Large, powerful transmitters
were  supplanted by nediv-powered  and
less expensive ones, and found to be wore
reliable for the transmission and reception
of messapes over long distances,  Still the
public was not awakened to  short-wave
development.

President, 1. §. ' C.

By ARTHUR J. GREEN"

\s an expeviment, several of the world's
leading manufactirers deeided ta put short-
wave stations on the air. Progrims were
irregulir, the trmnsmitters were of  poor
design, and listeners were few and tar be-

tween,  But the fact that short-wave hroad-
casting was possibility was soon estah-
lished.

\though history is somewhat blank on
the matter, station G2NM  at Caterham,
England was picked up and rebroadeast in
Cevlom in 1924, Later, CFCA at Toronto,
Canada, relayed the English station GASW.
The first United States  rebroadeast was
made by o station in Lockport, New York,
The idea stuek, and soon the difterent chains
were teving to outdo each other in peint
of relayvs of overseas stations.  Then, and
not Gl then, did the public become “short-
wive minded®

“Junk-Box” Sets

In the first rush of short-wave fans, there
was little choice in the wav of receivers,
andd  therefore  shart-wiave  reeciver design
was much in the samne class as that for the
braadeast band in 1921 and 19220 ‘Thon-
sands of listeners tried bnilding their sets
from old discarded odds and ends, that had

been put aside vears before as poor equip-
ment.

Ihe surprising part of this was that many
achieved o certain degree of suceess in
picking np stations all over the world.
Thousamds of others, after weeks and even
months ot etfort, pave up short waves: and
their infavorable rxperience and disappoint-
ment has ever since heen i drawback to
the sale of short-wave receivers,

There were three great drawbacks to
short-wave broadeasting at that time: fivst,
the lack of stations and entertainment: sec-
ondly, the poor quality of receivers; and
thirdly, the lnck of information on all phases
of short-wave reception—including — how,
when and where to tune, what stations to
tune for, and such things as effects of light,
cte, Laeh of these handicaps has been
greatly overcome durving the past vear.

All the broadeasters of the world have
awakened to this new field. Short-wave sta-
tions are becoming more and more muner-
ous cach month,  In the tropical and snb-
tropical repions, where reception on the
hroadeast hand has been confined to o few
months out of the vear, hecause of heavy
statie, the listener has taken to short waves

Right. the smallest SV,
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for its remarkuble distane
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with great interest. To supply these listen-
ers with entertainment, many stations are
going on the air with regular programs, It
is no longer neeessary to depend on one or
twoe foreign stations for entertainment on
a shart-wave reeeviver,  Ships at sea talk-
ingr to shore stations, airplanes and airport
stations, telephone stations in all parts of
the world, police stations, and amateurs on
phone add to the variety of entertaimnent.
Modern Short-Wave Receivers

There are now on the market, six types
ot short-wave receivers, each with its ad-
vantages and disadvantages,  The first, and
perhaps the best in the hands of a skilled
cperator, is the superheterodyne,  Up to
the present, there has been little interest in
this circuit.

The seeond is the tuned radio-frequency
circuit.  This utilizes the sereen-grid type
tubes (the 32s, 225, "21s or a pentode) in
a stage of tuned radio-frequeney preceding
the detector.  This eirenit is perhaps the
ultimate in recciver design for the layinan,

The third type is the untuned radio-fre-

queney  cirenit. Although  practieal  for
most  porposes, it does not compare with

the tuned cireuit.

The  fourth is the regencrative cirenit,
commonly  called  the  three-civenit  tuner.
This is still a favorite with thousands; hut,
as more and ore short-wave tans are horn,
this type of recciver must be eliminated, as
it has been from the broadeast band.  Its
fundamental fault is the oscillation it sets
up and transmits to other receivers nearby,

The fifth, althongh net a distinet cirenit,
is the converter, which is used to pick np
a short-wave signal and transmit it throngh
i regular broadeast receiver, utilizing the
radio-frequeney stages,

The siath is the adapter, which plags into
the detector socket of a bhroadeast recciver,
aned wses only the andio end,

Guides to Distant Reception

The short-wave listener is fast becoming
familine with <hort-wave tuning, and no
longer propes in the dark for entertain-
ment. e no longer “lishes™ for stations,
but tunes his dials to the setting where he
knows a certain station may bhe found,  If
that particular station is not good enough
to give him entertainment, he then tunes
to another.  Many of the older theories have
been exploded, in regards to skip-distanee
and such matters.  Perhaps the hardest Tes-
son to learn was the operation of what was
commonly ealled “skip-distanee,” bhut which
is really the etfect of light on certain waves,
Sone are strewgthened in carrying range by
light, and others by darkness.  The lower
the wave or the higher the freguencey, the
greater is the ranges but, at the same time,
daylight inerecses this value below 20 meters
and decreases it above that wave,

A pood goide to tuning is as follows:
below 200 meters, tune from daybreak nntil
dusk. From 20 to 33 wmeters, stations in
the direction of darkness (east) are best
from noon nntil abent 10 P, M, Stations in
this band to the direction of light {west)
are best from widnight until shortly after
daybreak,  From 33 meters upward, dark-
ness aids the signal and, the greater the
amount of darkness between  the listener
and the station, the greater the volume re-
ceived.  Almost all distant stations are to
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The shortacave listeners who hate heard French conversations radiating to South America, to the
Treuch possessions, and to ships at sea, will be intercsted in this ticw of the shori-cvave trans.

miiting rvom at Nte, . lssise,

Several transmitters, working throwph dircetional aerials, are gronped

at this subnrb of P'aris, and opcrated by the Compagnie Radio-France.

he received below 50 meters. The time di-
rections given ahove apply to standard time
at the receiving end.

THarnenies, once considered a detriment
to short-wave tuning, are now used as giides
to picking up distant stations on certain
points on the dial. It is easy to ealilirate
a short-wave receiver by picking up a har-
nmwmie, dividing the true wave of the station
and tearning the exact wavelength of the
hav rmonie,

sSkip-distance holds no more tereors for
the average short-wave listener.  If o
tener has been enjoying o fair degree of
suceess in the broadeast band, there is no
reison to expecet short waves to be different.

lis-

Listeners Increase in Number

Short-wave hroadeasting is here to stay.
It opens an entively new fielkd of frequen-
cies, fwenty-five times ox cide as the pres-
ent bracdeast baned, and cach of which is
partienlarly adapted to smne purpose. The
writer predicts that, in time Lo come, there
will he  stations  hroadeasting on several
short-wave chaunels sinmltancously to cover
the entire world in one broadeast. Not that
the signal will go around the world (that is
being done today) bt it will reach every
seetion of the world at one time,

For example a station may be on 150
meters for loeal reception, and not be sub-
Jeet to “skip-distanee™ weakening in that
arca. Then on 75 meters for slightly fur-
ther distance; 50 ineters tfor the next aren s
25 meters for the next: and 15 for sections

wheve daylight is still effeetive,  Perhaps
even higher frequencies conld he utilized,

In this manner, the listeners in every part
of the carth would have the program at
their fingrertips. This is net only a pos-
sibility Tt a probability in the near future.

The International Short Wave Clab was
organized to help overeome the third draw-
hiek to short-wave  broadeast reception.
Throngh the interchange of information and
ideas, it has hronght short-wave  station
sehedules and such matters up to the high-
est standard possible at the present time.
Started one vear ago, with three members,
it has grown to the point where its member-
ship covers 3% countries and possessions.

Fifty per cent of its memhers are acting
as reporters in securing information which
is printed and mailed ont to members. The
club s test  programs  fram
transmitters all over the world, at times
hest fitted for receptions among them sta-
tions located in Honduras, Spain, Holland,
England, Colambia, Madeira and others, At
this time it is arranging a chain of short-
wave stations which will broadeast regular
progras dedieated i the mewbers of this
club. Fyery reputable person s weleome
to mewberships a fee of one dollar a vear
being necessary to cover the printing and
mailing out of the chub magazine.  The only
other requirement is an interest in short-
wave broadeasting,

sponsored

SHORT-WAVE BROADCAST
PIONEERING
By I P. Davis
Piee-President, Westinghowse fitee, & Mfa. Co.
OST advances in applied  seience or
art have hind to ereate their own field
of usefulness and  seldom win immediate
public approval. The story of steel exem-
plifies this,  The inteoduetion of the tele-
phone and the electrie light had much diffi-
eulty at the beginning, and the publie was
generally slow to aceept then as universal
facilities,

Radio-telephone  commmication, however,
almost overnight was acclaimed and rapidly
assiined a dominating position in domestic
lite, Tt is an interesting fact that it took
more than forly yeavs for the same nnm-
ber of Amierican homes to he equtipped with
telephones and eleetrie lights as are now
cqnuipped with radio receiving sets,

I the carly part of 1923 Westinghouse
engineers phinged into a line of research
work that was as niel o pioncering effort
as that of establishing the first broadeaster,
and eventwally in the development of broad-
casting and radio communication may have
even greater importance, ,

I refer to the pioneering work that was
done in developing the so-called short racdio
wiaves.  This part of the frequeney spece-
trum had been looked wpon as useless; and

(Continned un paye 563)
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More About the ““Roll-Your-Own”

N the November, 1930, issue of Ramo-
Crarr appeared an article by the writer,
entithed A Roll-Your-Own Super.” Tt

is not my purpese to comment here
further on the merits ot this designg bnt 1
do suggrest that, it you are 2 DX fun, yon
will findd this set's distiee-getting qualities
limited only by the neise level,
In answer to the invitation
of the previous artiele, many readers sent
to me letters with questions about the con-
struction of this snperheterodyne. Some of
them were plainly wpologetic for the Timited
experience of beginners: some asked where
parts eould be purchased ready-made and
others wished more infornuation on points
which were not as fully explained, perlaps,
as they shonld have been in the original
article.  These few words have been writ-
ten, therefore, to supplement the first story,
and answer the principal questions which

at the close

have been brought up.

Fhere seems to have been most perplesity
about the intermmediate-frequeney coils,. T
deseribed Inmeh-wound coils, althongh those
in the illustration appeaved move like the
spider-web variety.  Either will dog but in
this article T lave deseribed another type
which may be even more convenient to wind
thau the original.  The forms can be made
in any wond-turning shop.

Many inquiries were direeted to me by
owners of condensers which they wished to
nse. It shonld seein hardly  necessary to
say that any set of condensers may be nsed
with proper coilsg and that any sizes of coil
forms and wire may be used, by regulating
the number of the turns used, to mateh the
capacity.  The larger the condenser, the
fewer the turnss the larger the coil form,
the fewer turns, If the insulation
changes the actnal spacing of the wire, this
must be taken into acconunt also.

The coils nsed in the original veceiver
were of the Pilot plug-iir type (Noo 176)
filting UN sockets. The three RUF. were
used without change; but it was necessary
to alter the oscillator coily to comply with
the following specifications (Sce Fig, 1),

Diamieter of coils, 114 inehes: R coils,
98-turn secondary of Noo 28 DS.Co owire
(for 00035-mf. condensers)  separvated by
1-inch from a 20-turn primary of No. 30
D.S.Coowire, The escillator coil 1.6 has 50

cte,

By W. E. SMITII

turns of No. 28 enamelled wive on the grid
(tuned) winding, for a 0005-mf, condensery
and 30 tirns of the same wire on the plate
T caeh case, the top of the secondary coil
goes to the grid, its bottom lead to “F—":
the top of the primary to B4 and the
lower end to the plate of the proper tube.
The connections of the tube-base prongs
are shown in Figo 1.

While €6 s not of the same capacity as
the others, it has the sime ent of plates and
fregquencey-variation  characteristic;  other-
wise the dials would not track.  Make all
adjusturents of the cirenit at abont 50 on
hoth dials; tune in o Dbroadeast station at

about 325 meters, and  adjust all taning
condensers until the signal is londest. Take

ofl or add windings te vour tuning and
ascillator coils amtil the dials mateh, A\ fter
this, do not veadjust €5 and Clo, which
time the LI couplers; or the setting of the
oscillator dial will be altered,

These stages may be very casily shiclded,
by the nse of Pilot shiclded condensers aned
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The 1F, coile must be shiclded: the can di-

meustous given are the miniman for those
illustrated belowe.

shivlded coils, instead of using cans. The
condensers shown in parallel with C1, €2
amd CH oare, of course, the trinming con-
densers provided with the gangs these could
be dispensed with, if the coils were suthi-
ciently well matehed.
Intermediate-Frequency Couplers
The L. huneh-

wound, on g l-inch form, and mounted on
To-inclh dowels.

coils  deseribed  were

This perplesed some read-
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The intermediate transformers shown lere are perhaps the ecasiest to make.
turied out of woud: or cvren paper spools might be wsed o give the same relative positions.

These forms may be
The

“B” of L4 actwally lewds to the arid of the ascillator 180 sec the recciver divgram on page 286
of Novcmber, 1930, Ramio-Crarr,
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The R.FE, coilsy must be suited to the condeusers
wsed. Those (o the eriginal setup are as showen.

ersy, whe thonght that the dowels illustrated
were the forms.  More turns, of course,
would be neded on Yy-inch forms than on
the larger ones. The wive used was No, 36
S.5.0.; bunch-wound No. 36 enamelled wire
coils would have served.

The first LEF. ceil 1.4 has two resonatecl
windings; one tuned by a fixed condenser
Ct and one by a Variodenser C5; the illus-
tration showed both components s vari-
ables, which might have been used,  Only
one winding of L5 is tuned in this manner.

I suggest that the constructor may find
the construction shown here easier.  Fig, ©
rives the details of two coil forms, and
Fig. 3 the turns of wire and the conncee-
tioms for the two LEF. couplers. Fig, 4 shows
dimensions for shields, which may be used.
A shicld should not be less than an inch
from the windings, all around, and prefer-
ably separated turther,

The writer has heen asked by ore than
one correspondent it he could supply inter-
mediate-frequeney transformers. T cannot
undertake to do this; but believe that these
direetions  should  enable anvene to make
his own, or have them niade for him by a
local Serviee Man.  Those deseribed  lere
will peak at about 1t00 kiloceyeles.  Some
have snggested solenoid coils for the pur-
pose; this is not impossible, but T do not
reconunend it,

I oconsider it preferable to
chokes, rather than wind them.
miercial parts are just as cheap.

The bypass condensers €7, 8 and Cl1
may be larger than the 05-mf, value speci-
ficed, if the constructor finds it more con-
venient to nse the larger siee. The grid
leak condenser C13 s standard—00025-uf,

The tubes nsed arve 1A, exeept the oseil-
lator V8, which is a '12.7, and the power
tube. For the latter, of course, a construetor
may use any tyvpe he desives, or o push-
pull stagre s if the proper transformers and
"B osnpply, as well as grid bias, are pro-
vided.  The set may also be clectrified, by
using a filkunent transformer with ALC. tuhcs-,
and snitable grid-bhias vesistors in the cath-
veturns,  Follow the directions which
come with the tebes.

Many readers have asked me: “Can I use
the new two-volt tubess™  Yes! Tt is necese

(Continned ou page 570)
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The Radio Craftsman’s Own Page

What our experimental readers have found out for themselves

Letters concerning hookups asking further details, etc.. should be addressed to the writers of these letters, directly

ANNOTHER BOOSTER UNIT
Editor, Ramo-Cuarr:

In the November issue, Mr. Henning de-
scribed his sereen-grid “Better Booster:™ 1
have had such good Inck with one of o sim-
ilar nature that 1 fecl it should he passed
along to the next fan,

I coubd not wse the diagrane as it appeared
originully, because of local stations near hy,
Accordingly, T used a primary connected to
acrial and ground i the regular manner,
replacing  the aerial condenser with o 5-

plate variable.  For wavetrap, I have a

\

l’ (
L m:"é;aﬁ 135

\B

A booster wiil waing a dico-volt serccn grid tube,
ahead of an old regcncrative civciit,

hundred feet of Litz wire in a oo, in series
with the antennas it is annecessary to shicld
this. T bypassed the serecn-grid Jead to
ground with an 0.23-inf. capacity, and placed
one aluminum wing partition between  the
tube and the R Fo transformer and another
hetween the booster and the old set—a Rein-
artz tourv-tuber (detector, single aundie and
a pair of posh-pull "71As).

For the tubw, [ use one of the new sereen-
grid "32s, with Ailament vesistors suitable
for a G-velt battery; R1, 25 ohms, R2, 30
ohms,

With this booster and set, 1 can pull in
WTIC with plenty of volmne at 7 paneg at
noont WEAW and KT are wy most distant

points. 1 believe another stage of untuned
R. F. ahead of this would bring them all

in. 1 want to thank you for this article in
Ranto-Crarr, and hope vou will have some-
thing even better in the near future.

R. J. Brovies,

Awmarille, Teras.

(The sketeh fails to show the Litz eoil.

As the resonance of the aerial is an im-
portant anatter, in getting  distanee, this
point will probably be of interest to puny
readers. We would like to have further
particulars.—Editor.)

SECURES SUDDEN SELECTIVITY
Editor, Ramo-Crarr:

I would like to tell you of my experience
with the “Better Booster;™ 1 built it as
deseribed, and nsed it with a Parmak seven-
tube battery set. When I tried it out, 1
found great volume, but no selectivity,  So
I took a fength of 1Y4-inch tubing, 31/, inches
long, and wound 130 turns of No. 28 D.C.C,
wire on it at one end, and 38 turns of the
sane wire, in the smine direction, and in-

silated frome the first. 1 then hooked the
antenna to one end and grounded the other.
When 1 tried it ont, 1 found super-sclec-
tivitys 1 can separate Vancouver and Mexico
City, supposedly on the sanie wavelength,
and have brought in stations from Mexico
to Alaska, and coast to coast. Without it,
nothing but ordinary Pacific Coast reception.
Foraer Wensten,
Bend, Oregon,

(Mr. Webster does not give the connee-
tions he wseds but it is quite possible that
the sane combination would not work for
anyone else. No two loeations and antennas
are alikes Tt is agquestion of experinenting
until the hest results are obtained in your
own locations which is helped by using vari-
able condensers and coilsc—Fditor.)

A SHORT-WAVE TUNER
FEditor, Ramo-Crarr:

I liave had sueh gpood luek with all AC.-
operated tuners that 1 thought T would pass
one along for what it is worth. I have re-
ceived WGY  every day for anonths, held
W3BXAL for four hours twenty minutes,
straight thromglis and the set has no body
cipacity whatever. 1 use the eirenit shown,
followed by two  stages  of  transformer-
coupled audio: the last a 15 tube with 250
volts on the plate. Tlave had W2X AL,
WINAZ, TIRC, WON AN, WBNAL, Wo-
XAL, WEBNK and VESCT, with vohnue for
dancing, and others with  lesser strength,

C is o Honunarlund midget; €1, o0o012-
mi.o C20 0 Pilot 28-plate midget; €3, 006-
mf CH C5 and CR, 025-mf; C6 is 00]1-mf.
(C7 wot given). R1 is 3 megohms; Rz, H00
ohms: R3, 1-mep: R, 1 meE s R, 2000
dhs, L1 ois a0 National high hopedanee
choke; 120 L3 and L4 are short-wave IRUF.
chokes; and L represents Dresner Plog-in
coils.

I shall be
if any.

glad to have vour conunent

Dax MeNges,
GGG Fulton Strect, San Fraooeizeo, Calif.

(The first ghimpse gives the idea that the
cirenit is standard; but it has special fea-
tures,  Care should be used in the choiee
of condensers; for there is 180 volts across
the plates of Cl.—FEditor,)

UNINTENTIONAL SHORT-WAVE
WORK
Peitor, Ramo-Crarr:

I had an ordinary three-cireuit set unsing
one C-11 tube in o cabinet. Tt wasn't work-
ing so “hot™; so b took it out and set it up
breadhoard, where it worked about
I changed the position of some
of the parts, but (as [ thonght) left the
wiring the same. T was surprised to find
that 1 conldn’t pet WGY any longer, but
could get code. By caretul funing, 1 later
heard W2CO00 ot Irevington, N, ). Sinee
then I have had about forty stations near
here, and have been able to log some of them
quite accurately.

o
the same.

When T changed the parts around, T had
connected  the and  ground to  the
secondary, and the condenser the
primary: this had the effect of lowering the
wavelength to about 80 meters. This had
i good result for e 1 had never been in-
terested in short-wave work, thinking it was
too expensives but when T first heard W2-
COJ as lond as WGY ever came in, I got
the “bug™ 1 now have a short-wave set
made and will try it as soon as 1 pet the
It isn’t much, but 1T will have a
lot of fun trying it

acrial
ACTOSS

batteries.

One morning hefore sehool T heard a sta-
tion in Alabama, It coutdn’t get the call;
a few minutes later 1 beard WIBCR, Provi-
denee, calling the fifth-distriet station which
was CQing a few minntes hetore. 1 have
heard o statinn in lowa.  Fairmount, W.
Vi, one in Detroit, one in Elgin, [, and
many others nearer to me. T have heard

(Continued on page 571)
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Here is a short-wave circait, with a tuned-plate R.F, amplifier which, Iike the detector, is fed fram an

180-volt tap.  Some of the valiees differ stightly from the usual.

C? may be around .01-mf.
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Band Selectors and Their Applications

With data for the construction of a band selector for a screen-grid

INCE the earliest days of broadeast-

ing, the bogey of sideband cutting has

menaced every move toward hetter se-

lectivity,  The term *side-band  cut-
ting” refers to the fact that a wodolated
wave is considered as consisting of three
components of the following nature: the car-
rier frequeney minns the frequeney of modu-
lation (known as the lower sideband); the
carricr frequeney proper: and the carrier
frequeney plos the modulating  frequeney
(termed the upper sideband), I this modu-
lated wave is to pass through a tuned cir-
cuit withont loss of the higher modulation-
frequencies, the tuned eirenit must be eap-
able of  responding simultancously  to all
three of the components noted, at the high-
est frequeney of modulation desired. In the
case of broadeasting, this is 5,000 eyveles:
so that the tuned cirenils nst be eapable
of passing o band 10,000 eveles wide over
the entive tuning range.

As oan illustration of this peint, refer to
the response curve a-a in Fig, 1. lere we
have an indication of how poorly a “low-
loss™ coil, having excellent gain at the car-
vier frequeney, will fulfill the requirements
of o high-quality system Curve b-b in the
same figire is that of a very poor coil; e,
one with a high RWF. resistance,  Iere we
have excellent  resalts, so far as
we are concerned with the transmission of
the side frequencies; but, in order to secure
this result, we have saeriticed all traces of
scleetivity,  "The response for other stations,
close to the frequeney of the desived carrier,
is too high, It is quite obvious that the ideal
The dot-
ted characteristic e-e represents the ideal
and, presumably, unattainable response for
i radio receiver. Ileve the transmission is
one Indred per cente for all desired fre-
quencies and zero for all others,

achieved

lies some where hetween the two,

The Band-Selector Curve

There is nothing new abont band seleetion,
since it carries us back to some of the
carliest cireuits known to the art, The fact
exists that, if two identical eircnits tuned
to the same frequeney are coupled together,
their respanse will no longer be as shown
in curve a- of Fig. 1. They will reaet upon

A.C. receiver

By C. H. W. NASON

cach other in sueh fashion as to produce a
response-characteristic of the type indicated
in Fig. 2. Comparing this curve (the heavy
line) with the ideal (dotted line) superin-
posed upon ity we ay readily see why banel-
selector eirenits are attracting so nmich at-
tention.  The  curve exhibits  two  peaks,
equally removed from the resonant frequency
of the two cirenits,  The distance lretween
these two peaks and, consequently, the widdth
of the hand passed is a function of the coup-
ling between the two cirenits and of their
radio-frequency  resistance, The  steepness
of the slope away from the peaks—in other
words the selectivity of the circuit with re-
gard to adjacent broadeast channels—is de-
termined by the RUF, resistonee of the coils.
It is essential that the esils employed be
of “low-loss™ nature, if the maximune ap-
proximation to the ideal vesponse-curyve s
to be attained. The curve of Fig, 2 is that

RELATIVE
RESPONSE

T

FIG.2

i
FREQUENCY

The double-humped curze of ¢ modern band-
selectar's  signal acccptance comes very close
to the lines of the ideal curve in Fiy. 1.

of a system for which we will later write
accurate  specifications.  Note  again how
closely this conforms to the ideal

There are many methods by which we may
couple two cirenits but, with each method,
we encounter a great many reasons for not
doing it just that way. Radio is a compro-
miise from start to finish: and we will at-
tempt to crowd into this article just as
many of the whys and wherefores as will
fit into a non-technical Three
commmon methods of coupling are shown in

diseussion,

RELATIVE
RESPONSE

| |

1 i

T T T

-m § f+m
FREQUENCY

FIG.1

The sclective curve asa, showving sacrifice of

sidebands, and that of broad tuning, b-b, whcre

stations ou cecl side vide in, are on opposite
sides of the ideal cc.

Fig. 3; in each of the three, the coupling
represents an impedance common o bath
cirenits, ‘This “conmon impedance™ s our
oldd enemy who caused motorboating in re-
sistance-coupled  amplifiers, and  who  has
now returned in a more friendly guise.

Choice of Coupling Methods

If by ealenlations we fix upon eertain eon-
stants for a conpled-cirenit system, to give
a desired tuning range with a desired band
width at somie particular frequeney, we shall

find that our band width is not constant
over the entire tuning range. The reason

tor this is fairly obvious; the impedance of
the conpling varies with the frequeney in
such a fashiom that, with capacitative conp-
ling, the hand will be widest at the low-
frequeney end of the seale while, with in-
ductive coupling, the reverse is true,  Tf
we employ untuned RUFL transformers in
our interstage circuits, and thos isolate the
function of seleetivity from the funetion of
amplifieation (as in several commereial re-
ceivers) we can overcome this by cmploying
four tuned civenits inoa single coupled-cir-
cuit system employing differing methods of
compling, as shown in Figo £\ This cirenit
is admirably suited to the untuned trans-
foriers now on the market, Where we em-
ploy tuned interstage cirenits, an arrange-
ment of o corplex nature, such as that
shown in Fig #B, wonld aceomplish equali-
zation of the band width over the entirve

~—
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by FIG.3
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INDUCTIVE

L= |

~C= CAPACITATIVE

il'c haze three types of band-pass couphing:

oA, where the mutual indwctance governs the band's

swidth; B, swhere the two circuits have series inductance in comman: and C, wherve there is a serics

capacity in common.

The characteristics of the three are explained in the tcxt.

range.
™

il -LI -
[T ]

—~hA- FIG.4

.

bES

T,
-B-

Left, an application of both wmutwal inductauce
and capacity, for cowpling.  Right. an dnter.
stage conpler to maintain wwiform band width,
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The twe band-selectors showen above differ. in the method of conplivg the tuned cfrenita: v A ffor the purposc of wmaiutaining a uniform

the capacity (2 is weed, and the resistance K2 0s ueeessary to furnish a grid bios. {o B, coupling
is inductive; coustants for both designs are given.

The inherent gualities of R.1% cireuits
come to our rescue, however, and it is not
necessary to po to such lengths, The radio-
frequeney resistunce of an ordinary coil in-
ereases rapidly toward the high frequencices,
with a conseguent broadening of tuning at
that end. 1f we employ capacitative coup-
ling—with the desired band-width deter-
mined  at the low-frequeney end of  the
tuning range—the inereasing resistance as
the tuning is changed will serve to equalize
the width of the tuning band.

In order to derive the full henefits acceru-
ing from the nse of conpled-cirenit systems,
it is not essential to employ deuble cireunits
thronghout our receiver.  Normal cirenits
at several points in the recciver, together
with a single coupled- cirenit wnit, will suf-
fice to give the desired effect. The trans-
nission-charactervistics of band-selectors are
such that the voltage at their output is but
half that available at the input; and they,
naturally, entail a considerable loss in gain.
This fact brings ns to another of the many
compromises necessary in engineering prac-
tice. 1f we intend to use a single coupled
cirenit system or band-selector in our ve-
ceiver, shall we place this cirenit in the
antenna stage ahead of the first tnbe, or in
some other portion of the receiver? Nemem-
ber that the over-all response of the receiver
will not be affected by this choice.  This is
rither an anfair guestion; and the writer
will answer it quickly, without asking for
replies from his readers.

The sensitivity of a commercial receiver
of toduy is far pgreater than that of receiv-
ers in general a few years ago.  In their
most  sensitive condition the new receivers
et right down into the incurable tube noise
which is due to the wmotion of electrons in
the first tube, For this reason, any mweas-
ures for enhancing seleetivity which tend to
reduce the tevel of the available signal, at
the grid of the first tube, are undesirable.

Cross-Talk and Beat Notes

It stands to reason that, if we are going
in for a combination of selectivity and high
quality, we nnst make certain coneessions
with regard to other factors in a receiver's
performance; and a bit of sensitivity can
he well sacrificed in the dirterests of finer
reproduction. Although the factors of sen-
sitivity and tube noise point to the inclo-
sion of our band-selector eirenit at some
point following the first tube there ave two
sources of interference which  have been
given slight publicity in the press. These
are  “cross-talk™ or  evoss-modulation, and
“heat-note™ interferenee,

When the sereen-grid tube first appeared
it wus condemned as lacking in “selectivity,”
The truth of the matter is that the screen-
grid tube is inherently anore selective than
its predecessors; but a kick of complete
understanding on the part of designing en-
gincers led us up nmany by-paths and hlind
alleys. Because of its high gain the sereen-
grid tube is prone to the effeets of cross-
modulation; that is to say, the voltage de-
veloped across the antenna by an exceed-
ingly powerful local (though far removed
in frequeney from the desired signal) s
often sufficient to operate the tube on an
unfavorable portion of its  characteristie
curve, and thus allow the modulation of the
interfering signal to become superimposed
upen or to nodulate the desired signal, The
only way in which this type of interference
an be done away with is by the use in the
antenna stage of some sort of tuning cir-
cnit which will attennate all undesired sig-
nals to a harmiess level.  In the bhand se-
leetor we find the answer to this problem.
It is this ecross-taulk effeet which rendered
rapidly  obsolete  those  reeeivers which
achieved single control by means of an un-
timed antennae stage,  In the ease of the
untuned antenna, unsought-for rectification
caused harmonics to appear at most embar-
rassing points on the dial,

About the “beat-note” interference noted
above, there is little to be said other than
to refer the reader to the fact that two
carriers producing an undesirably high volt-
age across the antenna will create two sets
of heats, having frequencies respectively
equal to the suin of the frequencies of the
interfering carriers and to their difference.
Thus, two earriers having frequencies of
900 ke, and of 550 ke, will produce beats at
350 and at 1150 ke. The latter will appear

width of bawd passed through the tnuing reupe,
the method shoien above moy be wsed.

This effeet ocenrs only when the vaoltage
of the undesired signal is sufficient to oper-
ate the tube at a point where rectification
ean oeenry and the tronble can be cured
throngh the use of a band-selector cirenit
before the first tube. The argunent, there-
fore, scenis greatly in favor of the inclusion
of the coupled-cirenit system ahead of the
first R.F. stage, except in Jocations far rve-
moved from broadeast stations and where
sensitivity is the mnjor consideration.

Design of Band Selector

The writer will specify two coupled-cireuit
systems for use in the antenna stage, and
another  for use in  interstage coupling.
Where the maximum quality is desired, and
where a multiplicity of tuned circuits is not
an undesirable feature, a total of five tuned
circuits would enable us to employ both
systems in conjunction with a nonnally-tuned
detector input. This feature is not neces-
sary, however, in locations where the inter-
ferenee is of a normal character,  In writing
specifications for the antenna conpling  the
writer asks vour forbearance as far.as ex-
planations are eoncerned: for the antenna
eirenit is of an unusual nature, and this
leaves an opening for another article de-
voted entirely to antenna-coupling systens.

In Figs. 5\ and 5B there appear antenna
tining circuits, readily distinguished by the
use of capacitative and induetive coupling.
You will remember that we decided upon
apacitative coupling bheeanse of the fact,
that while the band-width decreased with the
frequeney, this decrease was compensated
for by the inereased apparent broadness,
due to increase in the R.F. resistance of the
coils, as we approach the bigh-frequeney
end of the tuning runge.  For educational

in the ontput of the receiver as a strong  purpoeses the specifieations for  inductive
signal  carrying  the modulation of hoth  eoupling also ave included.
original carriers intermingled. (Continued on page 5G1)
24 DET.
7 1
¢ 1
‘
RFC i

A EAE,
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b

Here wee have a diagram of an R.F. tuncr, with band sclectors for the aerial and iuterstage

complers,
Stagcs,

It is possible to substitute this in any receiver diagram schere there are tico R.F.
If preferred, the inductive coupling of Fig. 3B may be substituted in the autenir ceni pler,
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The Bows and Whys of the Push-Pull Circuit

(PART I1I)

The push-pull circuit, it is generally known, gives more power
than tubes in parallel; and it gives better quality. The reasons
will be explained in a series of articles of which this is the third.

() far in this scries, we have stodied
how and why tubes distort, and what

happens  to these  distortions when
tubes are connected in push-pull, Us-
ing siple equivalent diagrams, we fonnd

that the troe signal outputs of these tubes
complete their cirenits by passing through
the output transformer and the comnnon fila-
rient conueetions. Distortion enrrents, cansed
by secomd-harmonic  production,  Tlowever,
Lalanee out in the output transformer and,
in coupleting their cirenits return to the
the grid-hiasing  resistor.
conelusions, it must be pointed out, depend
on the assumptions that the tubes had equal
mutual conductances and that the input and

tubes vin These

By EDGAR MESSING

resnlts; whieh few of the fans
et have ever hothered to

rennarkable
whom we have
trice.

Sinee there is no signal current through
the grid resistor of a push-pull circuit, ne
Iypass condenser across it s required—a
notable saving in commercial  production,
Some very euvious things result when the
bypass condenser is left out.

Effect of Harmonics on Grid Bias
We liave seen that the evep-harmenie dis-
tortion cnrrents, in the course of their ad-
ventures, have goue through the binsing re-
sistor. Lt us recapitulate, Fhe eurves of
Fig. 8 are self explanatory,

output  transformers are correctly  center- For simplest amalysis we may  consider
tapped. that the distortion in the plate currents A
[ ——— W i N
| ~— }—

These  civcuits analyvze the _=l'|'|'r+ | R1 llll
citect  of wamatehed tubes 3
oo push pull stage,  In i co;‘:z,%g%%o :EI
Fig. 11, the stronper tube 1 1 BECAUSE 5:5 '
1’1 sends its overpins of '.__Rg p BYPASSED) i! | Rg
Plate current  compencnd 3 it
throwgh o, buildivg wp a s B- a-b_—'_:
positive voltage which sweak- A R22 ! [}
ens the bivs of V1 und i l;:' :
strengthens  that  of 172 :E‘ .
The effeet in Fig, 12 s + L= e |] ll
that wwhen 1°2 is stronger. R l. ||- -

i -A- FI6.1  ~B- FIG. 12
T " " "

Our path-tracing expedition through the
push-pull circuit (in January Rapo-Crarr)
brought out one very interesting fact: that
the true  signab  current—the  undistorted
component in the plate circuit—completes
its path throngh the ontput transformer and
the ftikument withomt  going
through the “C"-bias resistor. This appar-
enthy insignificant fact leads to some very

[',_i

connections

Fig. 8
In this diagram (redrazen) at Y the grid
fuputs are . and B: in the lower figures, A

and B arc plate outputs, C-Ct the true signual,
and D-D1 harmonic distortion componcnts,

and 13 in the lower panels is not eansed by
tube action, bt that each tube acts as a
perfect muplifier with o distorted input sig-
nal. We analvze these signals A and B oand
findd that tule VI of Fig. 1 has impressed
on it a veltage C representing the funda-
mental or trne signal. This is equal and op-
posite to C, which is impressed on tube V2.
At the same time, each tube has another
voltage, simnltancousty impresseds these Tast,
the distortion voltages DD and D1, are of
cqual magnitude and similar polavity. The
currents produced by these distortion volt-
ages, we findy add up and go through g

Sinee Rg is not hypassed, there is across
it a dvop which acts degeneratively on the

producing grid voltages.  For example, if
both grids are positive (second harmonic
voltages)—the plate currents inerease; which

really means that the alternating component,
introduced by the grid biasing voltages, aids
the eurrents produced by the plate supply.
‘Fhis compement then inereases the biasing
voltage drop across g

The grid is thus made more negative, and
this opposes the positive potential prodoe-
ing the distortion enrrents.  (Such an effect
is calted “degeneration™ as opposed to re-
generation in which the voltage reimpressed
on the grid aids the originall)  Further,
since the current through R consists of the
currents  through  both tuhes, the  degen-
erative action is refatively strong.  The re-

V. N
‘PLT
T2
d
[~ @.‘_ f_ SPKR
[ '8+
n‘B+h
ve
Fig. 1
The stundard pash-pull circuit; we shall see
wwehy it is advisable not to bypass Rg.
sult is  that  distortion  components  have
tended to nullify  themselves,
‘Fhese effeets are highly encournging,. We

have eliminated a large condenser and, while
s0 doing, have automatically converted a
nuisance and a bogey—degeneration—into a
benefit; in this manner exhibiting the true
genius of engineering. But this is not all,
Tliat unbiased grid resistor not only provides

a cure for natural troubles such as tube
distortion, as we have just proven, but it
also goes on to take care of extraneous

fanlts that man in his foolishness may in-

troduce,
Effect of Unmatched Tuhes

The push-pull cireuit seems to he a bal-
anced affair,  Distortion balanees out; hum
caused by ACoooperation of filaments, (a
topic we will dispose of in o few words
later), balanees out; bnt there
seey three places where unbalance may take
place. It amay be cansed by an off-center
tap on the input transformer; by tubes with
different mutual conductanees (which means
tubes  with different amplifieation factors
but with equal plate impedanees, or vice
verya); or by an off-center tap on the ont-
put transforimer or choke.

The most common of these cases is that of

are, as owe

unbalaneed  tnbes; rvarely indeed do they
have the same mutual conductanee.  Bnt
those gentlemen who insist that  the sales-

man test twenty or thirty tubes, in order
to ateh a paiv, are wasting tiie, \s we
shall see,

Let us draw our egnivalent instantancons
condition as in Mg 11, wherein we consider
tube V1 to have a higher muatual conduetance
than tube V23 which is the smne as saving
that V1 places a higher voltage across the
load cirenit than V20 Then V1 tends to pro-
duce the currents shown by the full lines,
and V2 by the dotted lines.
(We are assuming, of course, that the ont-
put andinput transformers are really eenter-
tappeds which means, so far as our dingram
is concerned, that R1 equads R2)

As in the condition discussed in the previ-
ous instalhnent, the currents through R1 and
2, the two halves of the transformer, add.

those shown
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But the currents through Rg do not cancel
out, becanse the current produced by V1 is
larger than that produced by V2, The cur-
rent that does go through Rg is equal to
the difference.  1furthermore, the current
through R1 is greater thun that through
R2; and it is equal to the enrrent through
12 plus the current through kg,

Now, from Fig 1, we see a negative po-
tential on the grid of V1, hy decreasing the
plate current, will have the effect of send-
ing through the outpnt transforiuer a cur-
rent opposed to that produced by the “B”
bhattery,  But V2, having a positive poten-
tial on its grid, bas the opposite effect on
its lond. These are the conditions of Fig.
11; hecanse the batteries indicated represent
the equivalent voltage producing  current
bucking the “B” supply.

And, praises be to this noble circuit, the
direction of the eurrent component through

RADIO-CRAFT

Rg is such that its ground side becomes
more positive with respect to the cathode,
tending to put a positive potential on V2
and a negative potentia) on V2. In other
waords, V1 is degenerated and does not an-
plify as much as it would if a bypass con-
denser were across Ryg; while V2 is regen-
erated and amplifies more than it would
have with Rg bypassed,

On the other hand, if the potential on the
grid of VI had been positive, then the bat-
teries in our equivalent circuit would have
been reversed; and the unbalanced current
through this arm would have been in the
opposite direction.  The end of Kg near the
ground would have been ruade more negative;
and the positive potential on V1 would have
been  lessened, while the negative on V2
would have been hoosted,

If V2 had the higher nntual conductance,
the resulting situation would be as in Fig.

549

12; the dotted arrows, as before, showing
the current produced by V2 and the fult
arrows those produced by V1, under the con-
ditions of a negative potentinl on the grid
of V1 and a positive potential on the grid
of V2. The net current through Rg would
produce a condition the reverse of that in
Fig. 113 with the result that the voltage on
the grid of V2 would be opposed and that en
the grid of V1 would be aided.

So the tube with the greatest mutual eon-
ductance acts regeneratively so far as its
partner is concerned and degeneratively with
regard to itself. In other words, the push-
pull circuit automatically compensates for
its unbalanced tubes. This is a rather revo-
lutionary  statement for some of us, but
absolutely true. The degree of compensa-
tion, unfortunately cannot be 100¢; for
reasons that will appear in the next install-
tnent.

Finding Polarity in Transformer Windings

N audio transformer may be used as
A a conpling impedance with the screen-
grid tube by connecting the primary and
secondary in series so that their respective
fields arce aiding each other.  The resulting
impedance is a pgreat many times higher
than that of the primary alone and, conse-
guently, allows advantage to be taken of
the high amplifving qualities of the tube;
thus saving the cost of a new impedance
desigmed for this purpose, or of a resistor.

The cost of the latter is qnite small if
the grid-leak type is used, but the instability
of resistor compounds in cirenits where ap-
preciable current is flowing is well known,
as is also the cost of high-value wire-wound
resistors; so that using the old andio trans-
formers is a distinet saving, or trouble in-
surance, cither way it is regarded,

It is very fmportant that the primary and
secondary he connected together with the
proper polarity to get the right results; the
method of determining which two of the
four terminals should be connected together
is deseribed below, It requires the use of
either an A.C, or D.C. voltmeter; but one
of the two instruments is usually available
to the set-builder.

Let us consider first the use of the A.C.
meter.  If it be the low-range type, used
for measuring potentials on A.C. tube fila-
ments, then the source of ALC, voltage may
be the filament vollage on the power output
tube. If the meter will read higher voltages,
(up to 120} then the voltage source may be
the 110-volt supply line,

Fig. 1 shows a D.PIVE switeh used in
the polarity determination; but, of course,
this switch is not really necessary, It is
shown merely for the sake of elearness in
explanation,  The experimenter may  con-
nect up the circuit, first one way and then
the other, without the use of any switch
at all

With the switch, meter, transforiner and
voltage supply connected as shown, note the
weter reading,  Then throw the switeh to
the reverse position, and again note the
reading, 'The higher of the two readings
is the one obtained when the two windings
are aiding; and the two transformer ter-
minats that are then  connected together

By VICTOR L. OSGOOD
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The twe mcthods shown abore may be used to
determine the proper conniectivus of transformer
windings so that they will be in “series aid-
ing.” The choice depends on the meter used.

throngh the switch #re to be permanently
connected  together,  Use “B4+" and the
one remaining terminal for the two ime
pedance connections,

Use of a D.C. Meter

The procedure is differeat if the meter be
the D.C. type, A source of D.C. voltage
which may either be a $.5-volt “C” battery
or a l-microfarad condenser, is then re-
quired. The condenser may be charged from
the detector “B4-" supply and must be used
before this charge has had time to leak off,

Connect the several parts as shown in i,
2 (remembering that the switehes are not
indispensable; heeause the leads may merely
be twisted together temporarily for the
test).  Leave the primary circuit open until
ready for the test.  With the D.P.D.1%
switch in one position, close the primary
switeh, keeping vour eve on the needle of
the meter.  1f the deflection of the needle
(which will be only a momentary flick) is in
the positive direction on the scale, the test
is completed; if it be negative, throw the
D..DUT. switch to the opposite position and
again close the primary switeh. Pay no
attention to the needle movements when the

primary switch is opened; as you are likely
to hecome confused in the test.

When the meter reads positive on the
closing of the primary switch, connect the
primary terminal marked “P” to that sec-
ondary terruinal which is connected (through
the D.PD.T, switch) to the negative side
of the meter. The two windings are now
in series and aiding,

As a matter of precaution, it is well to
wurn the reader against leaving the pri-
mary switch closed when a battery is used,
cven though the drain is pretty small. But
there is no need of allowing the eurrent to
flow; and so0, as soon as the direction of
needle deflection is noted, open the pri-
mary switch again.

If a charged condenser is used, this pre-
caution is unnecessary, beeause the con-
denser discharges immediately anyway, A
eondenser larger than one mierofarad may
be used when the battery is not available;
but it is not advisable to go down to smaller
capacities, since oscillatory  conditions be-
come nore troublesome and less energy is
available for operating the needle.

WINDING TUBE-BASE COILS
By Nels Sahli

THIS is just another coil-winding jig;
but it is handy for tube-base coils, and
is 8o cheap and simple that it should help

short-wave experimenters,
First, obtain a cushion socket that will
hold the prongs of the tube hase firmly,

(Continued on puge 368)

J - TUBE. BASE

- SOCKET

Fig. 3
The simple device shown, with o hand-driil,
provides a simple tweinder for tube-base coils,
much in favor for short-wave ecxperiments.
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Mutual Conductance and [ts Associates

An introduction to Mr. and Mrs. Mho and all the little Micro-
mhos, with some comment on the respective merits of tubes

nntamiline word
It would

AT is he ost
in the radio vocabulary?
that  the  prize  should  be
awarded to “Micromho” to judge
from the difficulty which most people find
in getting it straight. The  micvomho, it
will e observed, is found in a list of tube
characteristies, and has no other habitat,
“Well, Mre, Bones, what v a micromho="
“A micromho, Mr. Interlocutor, is a meg-

seem

olun which has changed its name, to keep
from heing cought and chopped into deci-
mal tfractions.”

Cotting  the eomedy at this point, onr
reiaders may be interested in an explanation
of the mho and the micromho, as a preface
to a few remarks abont vacnnm tulws and
their action.

Conductance or Resistance?

In ordinary radio computation, it is nsual
to talk only of the resistonce of an cleetrieal
conductor.  Some of our readers have pro-
tested against “taking the ont
of radio:™ but conduetanee scems to have
no fricnds exeept in the tube tables, Yet
condnetivity is the most essential property
of any eleetrical eirenit,

We suy that a wire has a resistance of
one ohn it one ampere of current flowing
through it causes o potential difference of
one volt between its ends. s the textbooks
EH

resistance

I

R=—

1
But, if we ook at the matter in another
way, a wire nmst have the property of con-
dueting enrreent, as well as that of resisting
it. We use copper, instead of quartz, for

i
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ihile the mutwalccondnctance characteristic is

really a ewrve of varying slope, the lines here

ure drawen straight for the purpose of compar-

ing varions tube types,  The highest is that of
@ Lwropean tube not available here,

By C. P. MASON

leads because  (among other reasons) cop-
per conduets an eleetrical current with the
minimmm of loss.  And the case may be
stated hy saving that o wive has an internal
conductance of one MINO if o potential
difference of a volt across its ends eanses
a current of one ampere to flow throngh it
(The mho, you have probably guessed, is
simply ohm spelled hackward) If we turn
Ohm's law into Mho's Law, it will read:

I

G =—

F
That is, the conductance (G) equals the
current in amperes divided by the voltage.
The value of the conductance is always equal
numericatly to 1 divided by the resistanee,
and wiee versu: so that aultiplying by the
condnetance is the same 1hing as dividing

by the resistance, (GxI5 = 1 = F/Rt)

Eg2-1pxR

FIG.1-A

The tnbe is a device to cause a large currcut

to flote on the applicotion of a small voltape.

The property sehich enables it to do so is the

“mautual  conductance”  created by dits three
clements,

By simple arithmetic, we shali find that
one megohm (1,000,000 ohins)  corresponds
to one micvormho (171,000,000 of a mho.)
One volt of clectrical pressure will foree a
current of one nicroampere (171,000,000 of
an atpere) throngh cither,

Conductance of a Tube

While a vacuum tube device more
complicated clectrically than it secems from
the outside, we may sinplify the discussion
of its nature by considering it for a mo-
ment merely as a resistanee connected be-
tween the filament and the plate leads. This
resistanee is not uniform: it varies with the
applicd voltage on the plates and it varies
also with the voltage applied to the grid;
which is here acting something like the arm
of & rheostat to turn in or ont additional
plate resistance, (Figo 1)

Bint, having set our tube to a certain plate
resistanee by the use of the proper divect
voltages on grid and plate, if we apply an
alternating-current or signal voltage to the
grid, the arm of our cleetrical rheostat
swings up and down; increasing the plate
resistance and  deereasing ity alternately.
Wihen the resistance is decreased, more cur-
rent flows through the tahe's ontput cireuit
from the *B” supply; just as when the re-
sistance is inereased, less current flows, The
result is, that there is ereated in the plate
current a pulsating component which we

is a

[}

can sepavate (say, by a transformer) in the
form of an alternating curvent.  This, if
we have chosen the right values for an am-
plitving circuit, will create an output volt-
age wlhiich corresponds almost exactly in its

T G

The grid voltage may
be considered as
working the arm of
a rivvastat connected
betaeeen the filament
and plate of o tube
and, eccordinaly,
changing  the  plute
current at o every £16 1
swing of the signal. — ]

“shape” to the input voltage applied to the
grid, hut is much greater in value,

Considering the tube, therefore, only as
a resistance inits plate cireuit, we fine that
it has a value in ohis which may be deter-
mined  from the voltage applied and  the
current passed.  But, when we consider the
tubwe as a unity, in which alternating-enrrent
flow in its plate cirenit is prodnced by alter-
nating voltages on its grid, we are coming
aronnd to the idea of eonductivity rather
than rvesistivity,

It an AC. voltage is applicd to the ends
of a metallic resistor, we measnre the con-
ductance of the latter by the enrrent that
flows through it. It an input AC. signal
of the effective value of one volt should
produce an effective \Coontput of one am-
pere from o tube, we wonld he justified in
saving that, from this standpoint, the tube
has a conductance of one mho, If the same
input produoced an effective ALCo ontput of
only one microampere, we would rate the
tube at one micromho instead,

Neither unit, however, gives a very prace-
tieal valne  for ordinary  ridio receiving
tubes,  Practically all sneh tubes have a
conductance 00 and 2000 mi-
cronthosg as will be seen from Figs, 2 and 3,

The higher the conductance  (called mu-
tual because we nst take into consideration
the interaction hetween input and  output
circuits), the steeper the slope of plate eur-
rent against grid voltage (PFig 2). The
nmber of microamperes change in the plate
corrent corresponding to a change of one
volt on the grid gives the rating of the
tube's  mutual conductance  in ieromhos,
(Gur British  cousins make up for  their
extra trouble in spelling sueh words  as
libour  with  additional  letters, by rating
their tubes simply according to the “slope
This, as the dingraom indicates, is simple
and quite as satistactory tor most purposes.)

It is customary to say that a tube’s “Gm,”
or mutual conduetance, is eqnal to its volt-
age-nmplification  factor, or “mn,”  divided
by the A.C. plate resistance (Rp). Towever,
the answer, fonnd in this manner from a
table of tube characteristies, would bhe in
mhos; and it is casier to avoid fractions by
first nultiplving the “wn™ by one million,
The answer is then in micromhos; and a

hetween
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The heavy lives at the right are the ratios be.

trceen the heaty lnes at the left and their

associated shaded lHoncs,  The shaded lines at

the right show plate current, and the mutual

conductances must be  interpreted  with  due
reyurd to thesc.

result of 1750 micromhos is easier to han-
dle, and looks bigger than  .00175-mho,
thongh it is the same thing,  Either means
that an alternating potential of one volt on
the grid produces an pulsation of L75 mil-
Hamperes (alternating) in the plate cnrrent.

(1t is necessary to recall that an alternat-
ing voltage differs from a direet voltage;
in passing through a series of values, the
effeetive value of which is only 707 times
the highest voltage reached.  In other words,
an alternating voltage of LO veaches the
puoints of 1414 volts positive and 1414 volts
negative during each eyele.)

Advantages of High Gm

The leading textbook on vacuum tubes,
written ten years ago, covered their prin-
ciples so thoroughly that it is still a classic.
The anuthor of “Therionic Vacumn 'Tabes,”
1 . 1L J. van der Bijl, abserves hroadly:
*It is alwavs desirable to have the wmutual
conductance as high as possible.”  With the
usual number of reservations, this is trues
hut there are several reasons why the owner
of a set wired for 9% should not dash out
and buy 505 to replace then,

Yet, as hetween two tubes, of emmparable
character, the fact that one has a higher
mutual condnctance than the other means
that it gives a higher current output from
the same signal. The drawback in using
the tube of higher conduetanee may be fi-
nancial (as with the *505 althongh *10s have
heen used liberally for the R reeeiving
amplifiers by communication companies to
whom smwootl, reliable working was a nat-
ter of dollars) or, on the other hand, it may
be eleetrical (as in a eirenit where the tube
of high mutual conductance will oscillate
when it is not intended to do so).

Fig. 3 shows graphically the average char-
acteristics of the prineipal recciving tubes,
and their outstanding characteristies ot dif-
fevent plate voltages (when the grid voltages
are those specified by the nakers for the
corvesponding  plate voltages, oy other
combinations, it will be necessary to con-
sult the cwrves issued by the tube mann-
facturers.) It will be seen that, the higher
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the plate voltage used on a given tube, the
greater the motual conduetanees ond, there-
fure, the greater will he the useful varia-
tien or signal in the plate current.

The less the resistanee of the tube, also,
the greater the plate current for any given
vultage: but it muost be rememnbered that
the vaenum tube is only part of the cirenit.
Unless the tube is in the last stage, so that
its output passes throngh the windings of
a reproducer, it will be necessary to con-
vert the variation of the plate current into
a voltage flnetuation which may be applied
to the grid circuit of another tube as its
input signal.

Thevefore, we must put hetween the tube
and its plate supply an impedance o a
resistance; and this alters the characteris-
ties of the cirenit and, thereby, the effective
nwtual of the tube, This is
especially noticeable in the case of the
sereen-gricdh tubes of Fig. 3A.0 Their internal
resistianee is so enormous (it s necessary to
show this on a different scale) that it is a
good deal of a problem to utilize their volt-
age muplification with any degree of effi-
ciency.

conductance
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* Special A.F. connection,

The screen-arid tubes have characteristics so

ditterent from these of the three-clement tubes

that the scale is altered hereo The lowe mie

tual conductauces require high<impedence plute
circuits.

FIG.3-A

High Amplification

A tube of high mutnal conduetance is a
good amplifier—in its own cass. Now we
have scereen-grid tubes whicl, with low mu-
tual  conductance, give high  amplifieation
in special eirenits, The problem is the con-
version of the output signal current into
the maximinn voltage which can be saved
fur application to the grid of the next tube,
To do this, the output cirenit mnst contain
impedance, or resistance, which is in the
simie order as that of the sereen-grid tobe,

It st be remarked that, after atl, high
mutual conductance does not take the place
of high voltage amplification.  Modern eir-
cuits, in these dayvs of automatie vohnoe con-
trols, tone controls, untuned antennas, and
other sources of loss, must have a consider-
able margin of amplification in reserve,

But, as hetween tubes of similar amplifi-
cation  factor (™), the higher mutual
condnctunee is a sigh of  superiority: as
when the 120 is compared with the "01\,
or the 24 with the "22. The only point s
that the tube of higher nmtual conductance
also draws more plate current: and this is
a peint which wunst stilb be considered in
battery operation. Yet, as the diagrims
shown, the latest tubes are of better char-
acteristics than  the older types, some of
which are alveady practically obsolete,
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Low A.C. Resistance

In conneetion with the facts just remarked
upon, it is neeessary to comment again upon
the faet that a tube is much more compli-
cated than it seems at first sight. Between
the filomnent and the plate, there is not a
simple resistanee, sueh as we find in a grid
leak.  There is a space in which eleetrons
are anoving  at high velocity  through a
“urd™ vacim: and each electron is carry-
ing with it a magnetie field. There are elee-
trons forming a “space charges™ that is to
sy, they e loating along the first-hase
line, getting in the of the runners.
There is not o uniforn potential on the
filiment, in the case of a  diveet-heating
tube,  The rate at which eleetrons boil out
of the cathode or filament affects the “dv-
namic™  eharacteristics of the tube,  For
these and other ressons, tubes have curves—
not straight lines——for “chavacteristies,” as
any avticle on tnbes will show: but the
problem in amplification (as oppesed to de-
tection) is to find the point on the char-
acteristic where  the line is wost nearly
straight.  The c¢urves, in the tubes char-
acteristie, mean distortion in the ontput.

It will be noticed that Fig 4 shows the
D.C. plate resistanee, as well as the ALC.
plate resistance: it is the latter which fig-
ures in tube tables, and in the compntation
of niutual conchuctance, The DC. plate re-
sistanee, for our purpose, is taken as the
resistance  through  which the given plate
voltage will foree a current equal to that
drawn by the tnbe, at the specified plate
and grid voltages.

For instance, it will he seen that the
'0LA tube passes 3 milliimperes when it has
135 volts on the plate and 9 volts negative
hias on the grids a $5,000-0lnn resistor would
do the same

the .\.C.

Wiy

But, at the voltages given,
of the tube is only
(Continned on paye 569)

resistance
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The grid woltages are so adjusted to the plate

voltages thet tabes are very sensitize to signal

varigtions.  The ratio of the solid lines to the
lighter caes is an index or cconomy,
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SPECIAL NOTICE TO CORRESPONDENTS:
please observe these rules:

and draw a carcful diagram when siceded,

List cach question.

Those questions wchich arc found to represent the greatest general

Furnish suficient information,
only one side of the paper.

T crtent that space permits,

At least five weeks must

appearance of ils anstecr here.
Keplies, magacincs, etc., cannot be seat €. 0. D,
Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question,

Other inquiries should be marked “"For Publication,”

AIREX "ABC"” ELIMINATOR

(108) Mr. J. . Veigh, Dobbs Ferry, N. Y.
((1.) T have an ANirex “ALRC eliminator, from
whiclt the leads have leen removed, The power

transformer is not marked, and T find it almost im-
passible to determine the original conmectious in this
unit,  Please show the wiring diagram, and any
additional availahle data on the conuections, in the
Information Dureau.

Ay The schematic circuit of the Nirex “ARC™
eliminator is shown in Fig. (2108 at .\, and the con-
nectious of the Earl power transformer. used in this
unit, in the same figure at i},

It will be uoted that the A" portion of this
eliminator will operate the filaments of the average
all-clectric set.  Of course, the indicated voltages
are alternating and not direct-curreut,

If any further dificulty is encountered in cou-
necting up this eliminator, the trouble shoull readity
be located by testing the circuits with an accurate
voltmeter,

“IMPERFECT CONTACT”

PHONO. PICK-UP

(109} My, Albert A, Dietra, Battle Creek, Mich.

(0.} Is it possible for me to nse my “*Model 1.
phonograph  pick-up  for home recording  as  de-
scribed in the December, 1930, issue of Ravnto-Crarr?
I note in this story that an clectromagnetie pick-up
is used. My unit is a Dristophone, made hy the
Iiristol Recording Co., and operates on the principle
of the carbon microphone.  Wonll there he any
dauger to the pick-np. using it in this manmer?

(A The Dristol “Model 1. phonograph pick-
up cannot he used reversibly, as the standard elee.
tromagnetic  pick-ups can.  That is, it cannot be
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Fig. Q.108
Connections of the “.lircx JABC™ eliminator;
and detaill (below) of the power transfurmer
tsed,

driven hy the awlio output of the associated
power amplifier.

Tlowever this unit is very semsitive, operates like
a regular carhon-hutton microphone, and is capable
of many ionteresting tricks in the hands of the ex-
perimenter.

FFor instance, Fig. 1109\ illustrates the mauner
in which the pick-up may he “worked’ directly into
the voice-coil of a dynamic reproducer. The milli-
ammeter M.\ hulicates the current in the circuit;
which should not exceed 6 or 8 milliamps, in most
instances.

This pick-up, which is wvothing hnt
hutton  micropbone, i~ classed
“imperfect-contact™ deviee,

To obtain more perfeet matching between some
voice coils and this pick-np, it may he desirable to
use a matching transformer; the conuections are
shown in IMig. Q1091}, Reversing the connections
to the 4V4-volt battery may improve the operation of
the unit; also, changing the tap on the hattery may
help,

a carhon-
technieally as an

OPEN BY-PASS CONDENSERS

(110} Mr. I T. Faulkiier. Muskogee, Okla.
(Q.) Most descriptions  of test apparatus  tell
how to determine whether a filter condeuser in sizes
down to Ye-mf., is open. shorted, or leaky; but there

—k
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Fig. Q.110

A handy tester for condensers open internally.

does not seem to he any simple test for determining
whether the smaller Ly-pass condenzers are open; a
short, of course. is obvions, Is there a simple test
which will disclose an open in by -pass comlenscrs of
small size?

(A In Fige Q110 is shown a simple arrange-
ment, of two test prods amd a fixed eondenser,
which is used in many service stations to isolate
the cause of hum. circiit oscillation, broad tuning,
weak reception, noisy operation, amd other fanlts,
If placed in shunt across an open hy-pass con-
denser, it will usually cause the eirenit to function
more nearly normal; and thus indieate that the
fixed conddenser, across which it is shunted, is open.

This condenser should I of high voltage-test rats
ing, to preclnde the possibility of its hreaking down
on high-voltage circuits.

SERVICING VICTOR RADIOS
(111)  Mr. Byren G, Lindguist, Akron, Olio:

(21 What is the explanation for an increase
in signal volunte when the grommd wire is dis-
connected from a Victor T.RF. set?  Nerial and
ground have heen inspected, amnd hoth seem to be
in perfect comdition; all tubes test up to par.

{\) When the ground wire is removed frem
a radiv set, the chassis 1o longer serves as a radio-
frequency shield since it is ungrounded. Regenera.
tion now takes place in the cirenit, thus causing
increased sensitivity: and perhaps the circunit may
become so highly regenerative as to slip easily into

NFORMATION

clapse betieeen the receipt of a question

Ask as many questions as you like, but
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Fig. Q.109
The Bristol pick-up is of the microphone type.
not magnetic. “Imperfect” relates to the prin-
ciple ouly, not the design,

oscillation, .\nother resnlt of this instahility is to
decrease the noise-to-signat ratio, bringing in back-
gronml noises not otherwise heard.  Also, the hum
level is often raised to an ohjectionable degree.

Under normal conditious, the various interfering
noizes pickeil np by the light-lines amd chassis pass
directly to gronnd through a filter hank consisting
of two cemer-tapped 0.1-mi. eapacitics, connected
inside the amplifier nnit. Ilowever, when the ground
cotiniection i3 removed, the effectiveness of the
groumd wire to carry off these static dlischarges is
eliminated.  Also, the signal gain oltained by re-
moving the ground is not as noise-free when ob-
taiped ia this nmnner, as when the volume control
is alvanced to obtain the same sensitivity: for it
is sehlom that a sufficivnt degree of sensitivity is
not  obtainable Ly adjustment of this control—if
the receiver is otherwise properly balnced.

(12.2)  The writer has heen informed that the
size of the spark obtained., when the ground wire
is removed from the chassis of some Victor sets,
when they are counected to the light-line, is an
indication of the cfficiency of the ground.  Is this
true?  And is the groumd best when the spark is
large. or small?

(\N.))  The information is correct; the hetter
the ground, the larger the discharging spark of the
0.1-mf. condenser bank across the power lines,

MICROPHONE — MICROPHONE
TRANSFORMER

(112)  Mr. Calvin Dostwick, Flgin, I1.:

(12.1)  Are there auny convenient corrective meas-
ures that may bLe applicd to packed earbon-button
microphones? “I'he one iu question is noisy and,
though sensitive, it is difficult to keep at the best
operating puoint.

(A1) If buttons become  packed because of
maoisture, or long standing in oune position, it will
often be possible to loosen the carbon grauules by

(Continned on page 572)
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THE BIGGEST RADIO VALUE IN AMERICA TODAY

Official

RADIO SERVICE MANUAL
and Complete Directory of all

Commercial Wz'rz'ng Dz'czgmms
IN LOOSELEAF, FLEXIBLE, LEATHERETTE BINDER

NF.VER in the history of radio has there ever heen

published a manual, so complete as this new HUGO GERNSBACIK, Editor
OFFICIAL R. SERVICIE AL. : : .
OFFICIAL RADIO SERVICE MANUAL. It CLYDE FITCH, Managing Editor

is a veritable encyclopedia of service information — worth
several times its regular price. It is invaluable not only to
the Service Man, but to cveryone interested in radio,

For this Manual there has been collected available wiring

(lt.lgranw and data of nearly every cnmmercml set, of which Over 1,000 Illustrations, Diagrams, etc.

there is any record, manufactured since 1927, and many

earlier ones. 352 Pages — 9 by 12 inches — Weight 3 Ibs.

Additional service data for new receivers, as
they appear on the market, will he supplied at
a trifting cost so that the Manual might he kept
up-to- date at all times. But that is not all.

Service Information
The OFFICIAL RADIO SERVICE MANUAL

cuntains a comprehensive instruction course for the
serviceman, giving practical information from every
angle on how to service the set.  Here are only a
small number of the articles mentioned ;

Antennas Eliminators Radio-Phonograph
Amplifiers Meters Equipment
Automotive Radio Power Supply Resistors
Condensers Systems Short Wave Sets
Detectors Tubes Speakers

You simpl'y cannot realize what a tremendous
work this is until you have held a copy in your
hands and have gome through the 352 pages.

What They Say

NOTHING CAN COMPARE WITH IT
I h: ive recelveld my eopy of the OFFICIAL ll\lil(' SERVICH
1AND It wnulid he  poml

swwants, bt Il uu,cr not  very  many
Lk comparabile o this one. 1 think 3o deserse a lot ..r
eresllt for heing the first to nt v a real sensee  manoad
tiat the amatvir we profession: - ke ol eyerlay use
of.  IU's o good practieal hook ane it esery sersvice man
will bo proud of.—E. D. ILANA, . Mlch,

BEST BOOK IN THE FIELD
T recelved your book OFFICIAL RADIO SERVICE MANUAL
anit 1 fimd it 1s _as yet the hest honk I hase feamb in thls
fleld of radio, Yo are wel] justified in that this (s the
reer of serviee mantals, T wlsh you all the sueeess possible
in the publlshing of future Leoks< on radle which are sure of
great necessity. — WILLIAM . BROWN, Brown Itadle Senleo,
1010 Luckingham  Strect, Toledo. Ohio.
WORTH A GREAT DEAL MORE

Teeelved your eopy of OFFICTIAL TADIO SERVICE MANIAL
amd am greatly pleaser! with same. It 1< worth a sgreat deal
mare than It costs.—HAROLD AIGUIER, 41 Iutland Ave.,
Arllngton, N. J

T recetred the %p‘»’ﬁ";'ﬂf"kfnﬁ?%IK':'#E. VANUAL, 1 MAIL COUPON

am well pleased. It i< a veritable gohl mine for the Nervice
Man.—EUGENE BINFORD, Arkansas Clty, Kansas.

MAGN!FIQUE r
Re(-elred my eopy of the OFFICIAL RADIO SERVICE FODA . !
MANUDAL this ATM. **She 13 what \nll eall him? Mar-

niﬁmn-l Exquigite!” A tlmely ald for the traubled sets.
Thanks,—E. ROICE, 1118 W. Dauphln, DPhlladelpita, Pa.

) LT A

Prepared Especially for the Radio Service Man!

GERNSBACK PUBLICATIONS, Inc. RC-331
96-98 Park Place, New York, N, Y.

As per \our special offer, T enclose herewith $3.50
for which vou are to stnd me, wstpaid, one copy of

the OFFICIAL RADIO SERVICE MANUAL.

D T
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No. 245-A

Set and Tube Tester

Newly designed to meet the servie-
ing needs of all types of radio re-
ceiving sets. Used by experts.
Adaptable for every Xind of socket
test. Also continuity of cirenits,
A.C.-D.C.. and all tubes including
screen-grid and rectifier, Checks
line voltage. Charts for resistance
and capacity with full instructions
furnished, Accurate, Compact.
Simple to use. Durable steel case

finished in beantitul baked enamel.

$ NET to No. 245-A
1 Z Dealer No. 400
$20 List Each

At Your Jobber's — If not at yonr
jobber's we will ship direct

Counter Tube Tester

A new tester that gives dealer and
customer the required tube value
information. JMutual conductance
test all tubes. including the new
2.volt tubes. Simple to use, Ac-
curate. Dependahle, Connects to
A.C. supply. Attractive baked
enamel finish. All parts shielded.
Complete with up-to-tlate tube chart.

Send for Catalog — Order Your
Testers Now

Readrite Meter Works

Established 1904
17 College Ave. Bluffton. Ohie
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Operating Notes for Service Men

(Continved from page 521)

Of the two, the first method is hest: as
this will not ecanse delay of several minutes
in starting because of the lower filament or
heater voltage,

In this set, hias is obtained hy means of
1500 ohms valne,
from the center tap of the "22 winding to
negative or echassis.  This shonld
be nsed to obtain bias for the "2 by con-
necting it from cathode to chassis; the een-
ter tap is then connected too chiassis, 1
the 27 filament winding is used for heater
voltage, the center tap of the winding al-
The 22
filarent leads from the power transformer
are colored blue, the center tap white,

When the voltages ave too low, it is not
detrimental to place the fuse in the 110-
volt position: fory even theugh the line-
voltage is 125, the filament voltages on the
tubes will be only normal. If the 27 fila-
ment winding is used for the "24 also, the

a resistor of conneeted

resistor

ready is connected  to negative,

Dlue filkinent  lemds  intended  for the 22
should e well taped  and iselated  from
ane another. The plate and  sereen-grid

voltage leads are eonneeted in the usual
nunner without any change,
sensitivity and alinost hamless reception re-
sulting from this rewiving will pay for the
time and tronble spent.

The incrensed

Replacements and Changes

Naisy aned unstable operation in the Co-
lonial =320 receiver has often been traced
tr a  defective  earbon (orange-
colored) from terminal  of
the Mershon condenser ta the andio trans-
former,  The only remedy is replacement;
when this is doney it is good poliey to
tighten terminal nuts and resolder the con-
On this
switeh
the phono-radio switeh to “phono™ on radio
reception in order to obtain more vohmne
and clear repraduction, it is a sign of an
open detector-cathode hiasing resistor,

The new Zenith “10AC" makes
a three-point switeh for proper antenna set-
On the first lot shipped out, an in-
ferior component is the eanse of intermit-
tent and noisy reception. A new type of
switeh is now being used; and it s advis-

resistor

connected ohe

nections on the Mershon condenser.

sanne set, when it is necessary to

nse of

ting.

| able to make the change to prevent possible

futnre service calls.,

On the Zenith *#2 ALC an ardinary tog-
le switeh is used for an antenna switch,
shorling or placing into the aerial eirenit
a condenser of approximately .00025-mf, ca-
pacity.  This switeh is often the cause of
noisy and fading reception, when it becomes
defeetive with nse, Remedy is replacement,
The defeet can easily be found by moving
the switeh arm slightly, without  throwing
it over,

Very often, it becomes necessary to ye-
the Radiola *30A" chassis from its
cabinet, When this is done, all eables and
connections niust

mave

he disconnected from the
Many  Serviee Meno when
pacing the chassis hack inta the cabinet,
do not hook up the antenna coupler prop-
erly.  This eoil has three sceeondary leads
which councet to the terminal strip on the

tuner chassis,

catacomb,  The Dlack lead conneets to No. 8
terminal (eounting from right te left, as vou
face the rear of the set).  The two black
and  green leads connected to Nos, 6
and 7, respectively: these two may be inter-
changed.  Lack of sensitivity and off-scale
tuning will result from a mistake in veplac-
ing the coupler wires,

Complaints of fading on this model al-
wavs gave a great deal of trouble, until
all joints and connecetions were re-soldered
and heated. Most frequently, however, the
tronble can be traced directly to the multi-
tapped  voltage divider in the pack,  Re-
heating  and swenting all soldered  connee-
tions  to  this will clear up  the
trouble. Symptoms of this defeet are flne-
tnating voltages,

The avtomatic phonegreaph motor switch
on Radiola and  Vietor cornbinations

are

resistor

are

2000 OHMS
q 1
i

Fig. 4
Abowe, volume control in 13-velt Sonora . 1447
models, which muy be connected across acral;
B and C, 2V%-30lt modcls before and after change.

often the case of mmeh labor and waste-
ful effort,  Usually, the trauble lies in either
prematnre tripping or failure of the switch
to function.  Referring to the illustration
(Fig. 3) it ean he seen that the surfaces at
X" must be squared: or owe will have pre-
mature tripping,. With use, these surfaces
hecome rounded, or the lateh spring loses its
tension: all of whiclh will ¢ause this trouhle,
A small file diligently vsed, and inereasing
the tension of spring “I°," will be the rem-
edy. When the switelr does not function,
it is best to determine whether the contaet
springs within the switeh have not lost their
fension or that the contacts are corroded,
The switeh shonld he adjusted so that there
is at least 1/716-inch elearanee hetween the
switeh-can Tever and the lateh-plate cam
(this clearance point is denoted v ©157),
This is done by loosening the serews ©D7
and “G so that the switeh mechanisi can
be adjusted. The serews should then e
tightened. Failnre of the switeh to trip
is caused usually by weakening of the lateli-
plate spring “07 If the teeth on the lateh
plate becomne worn, the smne tronble may re-
sult. A file that is sharp, and small enough
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Will Teach You at Home!

NYONE WHO AN READ AND WRITE can study
Chemistey through our simuly prepared course. Yoy
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any presious experlenee ar prep

hurder lu understand than eleitr

aion.  Chewlstry is not
aetise ahd ordinary observation puwers.

ty or radio. Just plaln

Laboratery Qutfit Free

THE COMPLETE CHEMICAL OUTFIT and APPARATUS
supplled te you as part of your Course, without extra
charge, makes you the owner of a laboralory, eontalning
all the materials and instruments used by a full-tledged
ciemlst.  ‘This working kit, which is shipped to you at
1he oUt-ct of the course, hecmmes your Dermanent property,
it is a sturdy fitted woodew cablnet contalulng over 100
pieces of laboratory apparatus and chemleal supplles.

We Can Teach You At Home

oOnr faculty knows just how to mold you into a slsl]l’ul
Laboratory worker. TIE HEAD OF OI'R STAFE 18
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ely gel a job paylng $L1L,004 a2 year. But  many
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it lon,  Often enowgh you read or bear about men who
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Get Started Today!?

I YoI© WoOULD LIKE TO RKXNOW
CHEMISTRY. aml If you are slncere In your «eslre lo
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ists,” and fu!ll particulars ahout the Experhinental
Equipnent glien to every siudent, I
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Service Men’s Notes

(Continued from poge 522
one to the other permits a comparison of
tone.  All of the receivers to be compared
must, of course, be *on™ and tuned to the
saine station hefore starting the test.

I find the use of Carter “Imp” or Yaxley
“Pup” Jacks and plugs is more convenient
than that of a standard inductance switch:
hecanse the former permit one to make a
Jump directly to any receiver desired. The
indoor-outdoor taps are also handy.,

WHERE LOCALS ARE WEAKER
By J. J. Brewster

OME, “Model 15" Brunswicks have for a

volume  control, a  coupling  condenser
across the second variable condenser.  Om
lond signats, this control will not cut down
the signal sufticiently: and, when the ve-
ceiver is switched to “local, the volmmne
is insuflicient.

The *local-distance™ switeh shown in 149
3.\ does not emiploy the usual arrangenient:
practically ne signal can be reccived on
the local side, unless within a hundred miles

e 0002MF [ |’Br+ T
Fig. §

Nome scts et oout the aerial for “local’ recep-

tion: where locals are less overpocering, the

conncetion may be altered as shoten at the right,

of a powerful transmitter. T have aceord-
ingly changed the system to that shown in
Fig. B, oand the “local™ switeh makes re-
ception powerful enough to listen to locals
without exeessive volune. It s
that this model was designed for loeations
in cities where there arve several high-power
locals. (See Data Sheet Noo 38, on page
525.—Fditar.)

PHILCO “I58" DETECTORS
By Arch L. Campbelt
SI‘:R VICE MEN would do well to make
aonote that, aecording to the factory's
serviee manual, there is not supposed  to
be any “B™ voltage on the plate of the
first detector in the Philen “Sereen-Grid
Plns, Model 957 chassis.  Sinee this wonld
canse trouble unnecessarily if it were over-

lookecd, T thought it well to e¢all attention |

to this taet.

(The expression “first detector™ is almost
inseparately  associated  with  superhetero-
dynes: but, in the madel mentioned, theve
are two 27 fubes, with the plate and grid
of the first conneeted divectly to the grid
of the secomd. The mannat guoted explains:
“the first s the detector proper, which
simply aets as a rectifier; it is not an
The second s the deteetor am-
plifier: the work is divided so that the first

| tube does the rectifying and the second tnbe

does the amplifying.™  The first of these
tubes, also, serves as an antenatic vobmne
control.  The circuit of the set
is shown in Data Sheet No. 37, on page 524 —
ditar))

deseribed |

|

evident

I
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alarting position.  On the other hand, if
the space is too short to allew the selector
mechanism to operate, the two dashes will
he run into one, and the shaft will iy back
after a total of five seconds dash.  Thus, an
allowance of nearly one second each way
is made in the pennissibie length of  the
spaces which can be anvthing less than twao
seconds and more than about o fifth of «a
second.

Dash No, 3, of the correct length, sep-
arated by the proper space (hoth within
the allowances mentioned ahove), will canse
the shaft to advance one more tooth (mak-
ing three teeth in all) and, at the termina-
tion of this dash, the ringing cirenit will be
completed by the contact known as 2.
If the last dash execeds 5 seconds, the ring-
ing cirenit canmot be completed, heeanse the
pawl will have been drawn hack before the
dash is finished,

The Automatic Alarm
The action of the ringing eirenit is as
follows: when the shaft Las advanced three
teeth, the “Z7 contact is closed: this is in
series with a “hold-on™ relay and the con-

nection made by the tongne of the main
relay when it touches its front stop.  When

hoth the “Z7 contact and the  front-stop
contact e the  hold-on refay s
encrpived and, ance it closes, it will not
open agrain,

closed,

S,

The “Z" contact is closed as soon as the

third dash has lasted three seconds. hat

RADIO-CRAFT

the contact of tongne and front stop is not
nude until dash No. 3 ends: and, therefore,
ihe bells ring only on the
dash No. 3, it this is of the proper length,

When dash Now 3 has Lasted three seconds,
the shaft is woved for the third time, and
the 27 contact is closed. But the tongue
of the velay is away from the front stop,
that ne cwvent will flow  throngh the
ringing civeuit until the tangue of the main
relay returns to its front stopg which will
fake place on the termination of dash No.
3. If this carries on over the linit of five
sceconds, the shaft will have returned to its
starting position beeause the re-setting mag-
net has been energized on the closing of
the =C™ cantact: and there will then be no
continnity throwgh the ringing cirenit he-
cause the shaft has returned to its starting
position, and the *Z% contact is open,

The hold-on relay contact is in parallel
with the cornbination of the “Z™ contact and
the tongue of the relay against the front
Onee it
contacts are short-cirenited, and the bells
will go on ringing.

The arrangement of the hell-ringing cir-
cuit is as follows: three bells are set up;
No. 1 on the ship's bridge, Noo 2 in the
radio office, and No, 3 in the operator’s
cabin,  As it is nndesivable that the beli
on the bridge shall ving when the anto-
alarm is heing tested, there is arranged on
the selector o push button whieh, while it
is held ing switehes off Noo 1 bell; this is
called the “bridge bell kev.”

completion of

R0

stop, has been elosed, these two

Band-Selector Aprplications

(Contivwed from prge 547)

The smtenna conpling eoil L1 is a small
wooden babhin to fit inside 11 -in hakelite
tuhing. M has o 3/16-inch slot wonnd with
200 tirns of Na, 36 donble-silk-covered wire,
1o-inch core,

As o 12 and L3, the tining indnetances
(1.1 is placed inside  low  potential -or
gronmd-—side of 1.2) cach hasx 100 turns No,
28 cnmnelled wire an g 12 -ineh bakelite
forne, The length of the winding is 135
inches and the inductinee is slightly over
200 microhenries: this covers the broadeast
band when nsed with 00035-mf. condensers,

The conpling indonctance 1. has 9 turns
of Na. 22 double-cotton-covered wire on &
I-inch form,

The sensitivity control is a 7000-0him vari-
able resistor, 1.

A SBancgolmn Teak R2 across the capacity-
conpled cirenit provides the greid retorn for
the tuhe,

The tuning condensers €1 are 00035-mf.
Trinmer ¢condensers arve not shown, bt they
are necessary for the correet alignment of
th

aver g

cirenits,

The conpling capacitance (2 is a .01-mf
niieca condenser,

The tuning induetanees 1.2 and 1.3 should
he placed in separate shields; the conpling
device, whether coil or eondenser (C2 or
1.1)y may be placed bencath the snb-panel
hwetween the,

IFig. 6 does not pretend to give complete
design details for o receiver: sinee the eir-
enits shown may be substitnted in any re-
ceiver emploving two sercen-grid RUF. stages
without maaking any other changes in the

receiver steneture. 1t is not desirable to
coploy anutual-induetanee compling between
the cireuits: for the degree of coupling oh-
tained by the builder is not likely to mateh
closely that obtained by the designer.

Capacitative canpling has been shown in
hoth cirenits but, it desired, induetive conp-
ling tay he substituted in the antenna cir-
enit. “This showld give a uniforu band-width
throwghont the tuning range, with the wsual
apparent broadness at the highest frequen-
cies,  The R, chokes, shown feeding the
plates of the tnhes, are Hannarbund =18 15C-
857 with .o00t-mf mica conpling condensers,
Grid-leak deteetion is assnmed in the dia-
grar, becanse of the need for sensitivity
with the two hand-selectors,

The writer will he pleased to answer any
letters comeerning these eivenits.  Remem-
her that the tuning civeuit shown above may
be substituted for that shown in any recciver
dingram calling for two RF. stages, while
SMill vetaining the original specificutions as
to andio amplifiers, power supply, ete. Tt
is amnecessary to call the attention of the
dyed-in-the-wool experimenter to the faet
that nmeh opportnnity  for experiment s
offered along these lines.  Fig, 50 indieates
a method of changing the hand-width, dnr-
ing opevation, by means of a bank of fixed
condensers operating in connection with a
tapped switch. Tlere the values wonld he
s follows: C2\ would Le 01-mf.; C213,
D05-anfl; and C20C 4 0005-mf.  variable,
Where inductive coupling is nsed, a tapped
winding will afford the same opportumity
for varyving the band,
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—building, test-
ing and repairing
radio sets S
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HE three volumes of this Library cover the entire
|

field of building, vepaiving aind “trouble-shooring”
on mmlern vadio receivers,  The Librury is up-lo-
the-minute in cvery respect and is based on the very
latest developments in the design and manutacture
of equipmient.  The rapidly-growing  interest in
short-wave reception is thuroughly eovited in a com-
plete seetion which deals with ‘the cunstruction of
this type of apparatus.

Radio
Construction
Library

By JAMES A. MOYER and
JOHN F. WOSTREL

Faculty, University Extension, Massachusetts Department
of Education

Three Volumes — 993 Pages, 6x9
561 [Hlustrations

VYOLUME |: presenta the fumdamental prineiples of
radio so eclearly and simply that anyone of averape
training will be able to read, understand and apply
them. In one chapter alone, it givea actual waorking
drawings and lists of materials for the cunstruetion
of eight typical sets.

VOLUME 11: fully discusses all of the clementary
principles of rudio construction and repair. An cx-
planation  of the necessary steps for “trouble-
shooting,” repairing, servicing and construeting rudio
tets cuecessfully, Peactical data is also wiven on
intenma 8ystems, battery  eliminators, hond  speakers,
churgers, ete,

VOLUME IH: covers the essential prineiples under-
Iving  the operation of vacuum tubes in as non-
teehnical a manner as is consistent with accuracy,
It lisensses the construction, action, reactivation,
testing and use of vacunm tubes; sl an interestine
section iz devotd to remate control of industrial
processes; and precision measurements,

EXAMINE these books for 10 days FREE

This Library is not only a thorough home-study
course, hut a handy means of referenee for the mare
experienced mdio experimenter, repair man, and rdio
cshop-owner, To these men, as well as to those who
desire to advance in the rwldio profession, this offer
of a 10 days’ Free Examination is mude,

Simply clip, fill in, and mail this coupon

SRR M cGRAW-HILL Em
_EEE EXAMINATION COUPON

MM

McGRAW-HILL BOOK COMPANY, INC.,
370 Seventh Avenut, New York.

Genilemen: —Rend e the new HATHO CONSTHUC-
TION LIRRARY, all charges prepsld. for 19 Alays’
Free Examinatlon. I satisfactory 1 will <erdl $1.%)
in 10 day<, anidt $2.00 a month unill $7.50 ha< heen
paid. It not wanted 1 wlll return them at jaur
expense,

Name

fTome Address
Clty and Seme ..

Posltion

(WRITE PLAINLY AND FILL IN ALL LINES)

|
|
|
Name of Company...oeeeeseesiririiesaina, . RC-3-31 |
|
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The Dynatron

(Cantinued fram puge 537)

—_ eapacity added hy the tube is ahout 185
mmf,
\ For those who desire to experiment with
the dynatron as an amplifier, & cirenit suit-
s able for AF. work is shown in Fig 5. If
l the tremendous gain obtainable vesults in
overloading  the  final  stage, this will be
indicated by the plate-eurrent meter,
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the fiest andio) has a marked effeet on this
ts pe of trouble,

Hum “at resonanee™ often may be elimi-
nated by reversing the position of the line-
pPlug in the receptacle, or hy-passing to
ground, thrangh fixed condensers of 0.1- to
2-mf. eapacity, one or hoth sides of the
light-line,

The Serviee Man and the set constroetor
often may check the grid-bias resistors, their
by-pass  condensers, the him-balancing re-
sistors, and perhaps their hy-pass condens-
ers, for opens, shorts, and gronnds, by eare-
tully and guickly applving o short-cireunit,
as shown in Fig 18,

The only satistactory remedy for poor
filtering is  more  eflicient apparatus,  or
higher values of inductance and caprcity
at the correct points.

Aammarlund “Bawk"

Continued from page 541
g

solder all joints, be sure that the ends of
the leads are clean, and use a hot iron with
as little flux as possible.
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Fig. 2

The standard pancl layont for the “Hazwk.”

Tuning the Set

After conneeting the antenna and ground
leads, and turning on the tubes, the primary
winding, which is attached to a hinge, shonld
he so placed that it is practically vertieal,
Now, insert any coil and tuen ihe midget
condenser knob, so that the plates are in
Tighten up the serew on the prid
cendenser, C3, and plaee the variable pri-
niary so that it dips inside the fixed wind-
ingr. A slight hiss will be heard: this shows
that the detector is just heginning to oscil-
late.  Now turn the timing  condenser’s
knob: the presenee of a station will e de-
tected by o whistle, The regeneration con-
denser should then be turned slowly, nntil
only the signal itself remains. A slight re-
adinstment of the tuning  condenser  will
now hie necessary, beeause regeneration af-
fects the tuning.

To be sure that the set is oscillating,
touch the stator plates of the tuning con-
densers a sharp elick shonld be heard,  1f
no click is heard, inerease the regeneration
condenser selting, and vary the position
of the primary, antil the click is heard,

The results will vary considerably  with
different operators, .\ litle experience is
necessary to tune in distant  stations: to
facilitate tuning, a complete list of short-
wave stations should be at hand.

The shicld plate in front of the variable
tuning condenser is used to reduce body
capacity.  The special placement of the
parts further helps to eliminate this annoy-
ance.

miesh.

Adding an Audio Stage

This set can also he built as a three-
tuber.  To do this, add on another audio-
frequencey transformer I'l, a socket, o 6.3-
olm resistanee (R3) and of course, another
tulie; here we may nse fhe new type "3l
power tube with an extra 45-volt B bat-
tery, and the 22tZ-volt “C™ hattery,  The
ST and B4 terminads of the second andio
transformer  then comnect at terminals A
and B oas indicated in the diagram. When
placing these extra components on the base-
podrd, move np the first-stage transtormer
and socket, to allow yoom for the secoml
transformer and socket. The transformers
should be <o placed that their cores are at
right angles,

FFor this veceiver, an aerinl length  of
abont 75 fect, including the lead-in, should
be nseds the wire should be free and clear
of other antennas or ohstruetions,

A set builder desiring Lo use 5-volt tulwes
(snch as the "01AY) ean do soq it heing neces-
sary only to substitute M-olnn resistors, 1f
the set is to contain three storage-battery
tnbes, o "120 can be nsed advantageously
in the last stape,

This receiver, when built in strict accord-
ance with the instroctions, diagrams, and
speciticd  parts, will afford ample volume
on distant stations. Tt must be remembered
that carcfol toning plays a very important
part in bringing in distant prograns.

List of Parts

One TLaimmarlind 125t short-wave con-
denser, type “MLEAW-125" (1)

One  Hannnarlond - 100-0mf,  midget  con-
denser, type SMO-28" ((2) ¢

One  Hammarhmd  20-100-mmf. condenser,
type “FO-80" (C3)

One lammarlund  LAWT-4 short-wave  coil
set (L1 R20 1a) e consisting of an “LWT-
B hase, with adjostable primary; and
one cach “LAVT-2007" “LWT-30." 1 WT-
1L and SLAWT-807 coils, to cover the 13-
to 1l-meter range.

The turns om the L4=24 mieter enil are: perid
o plate 30 22-10 meters, grid 7, plate 33
A6-65 aneters, prid 15, plate 6; 60-110
meters, grid 28 plate 120 The aerial
winding 1.1 has 6 two ineh turns for all
FINEes,

(e Fliomnarvlund
type “RITC-857;

One TLammarlund audio transformer, type
“HL-15" (1)

One S-megohm grid leak (1t1):

Two I5-ohm filament resistors (R2, Ry

One Toa00t-ohm resistor (R3):

One 00L-mf. fixed condenser (CHy;

One Hammarhind dream dial and knob, type
CSDW-I:

One bakelite panel, 7 x 12 x 3/16-inches:

One plywaood bascehoard, 111 x 10 x ?;-inch;

One aluminum condenser shicld, + x 3 x
1/:2-inch:

Two fonr-prong enshion-type sockets:

One filament switels

One set of cight Fahnestoek elips;

Woad-serews, hookup wire, solder, grid-leak
mounting and clips.

radio-frequeney choke,

Accessories
One pair of 1t4-volt dry cells, or one G-volt
storage hattery:
Two 45-volt “B” batteries, sinall size;
One H-volt “C* hattery
Two 30 type (two-volt) tubes;
One pair of good phones.

IT'S EASY TO
IDENTIFY
1931 TUBES

Positive
Characteristics

TUBES must do more than light, or ride
on testimonials. From faclory to ultimate
socket, they must provide definite elec-
tricol choracteristics precisely matched
to radio set requirements at all times.
And that is the functian of ultra-sturdy
De Forest construction:

. Nickel swupport wires of twice The normal
diameter.

2, Heavy, accurotely punched mica spacer posis
tively pesitioning elements ot top.
Parforated metol plate in ploce of wire maesh.
Heavier side supports providing ample rigid-
ity four woys.

Special tempered glats press produced on
vnique De Farest outomatic units, accurately
mounting suppert wires.*

r W

@

Thess ond other advanced features,
found in fresh De Forest Audions—tubes
produced a month or two ahead of sale
—insure the 1931 performance of the
1931 radio set.

DE FOREST RADIO CO.
PASSAIC, N. J.

“ ey
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MAKE Your Own
Home- Recording Outfit

USE A SKINDERVIKEN |
BUTTON

This Microphone Unit is the Heart
of Home-Recording l

With a SKINDERVIKEN microphone l
button vou can make a powerful HAND-
MICROPHONE — one of the essential |
parts in any home-recording outfht,

The HAND-MICROPHONE will
faithfully pick up your voice and translate
it into electrical current variations,

These variations may be amplified —
simply by connecting the HAND-MICRO-
PPHONE, through a plug-in adapter to the
detector or first audio circuit of a radio set. |

The amplified currents will powerfully
vibrate the recording needle in a phono-
graph pick-up connected to the “loud
speaker” hinding posts of the set, and thus
may be made to register on any pre-
grooved phonograph record.

The “play back” is accomplished by con-
necting the pick-up in place of the HAND-
MICROPHONE, and attaching a loud
speakzr to the proper binding posts,

1f vou wish to dispense with the radio
set  amplifier, you may connect the
SKINDERVIKEN HAND - MICRO-
PHONE direct to the recorder (the “pick-
up” with a recording needle) through a
transformer.

Full details supplied with every SKIN-
DERVIKEN button, including diagrams,
drawings and instructions.

These  wonderful  little SKINDER-
VIKEN microphone buttons may be used
for hundreds of uses, such as:

RADIO AMPLIFIER PHONOGRAPH AMPLIFIER

DETECTAPHONE TELEPHONE AMPLIFIER

STETHDSCOPE LOUD SPEAKER AMPLIFIER
MICROPHONE CRYSTAL SET AMPLIFIER
95¢ EACH Two for $1.75

12.PAGE INSTRUCTION BOOKLET

containing suggestions and dipgrams for innumerable
uses, furnished with each wunit.

EVERY AMATEUR SHOULD HAVE TWO OR THREE
OF THESE AMPLIFIERS IN HIS LABORATORY

WE PAY $500 IN CASH

for every new use developed for this unit
and ‘accepted and published by wus,

SEND NO MONEY

When the postman delivers your order you pay him
for whatever you have ordered, plus a few cents
postage.

(Canada and Foreign: cash with orders)

PRESS GUILD, Ine.,

16 Murray St., New York, N. Y.
Please mall me at once as nany of the following ltems
ad T have indicated
oo..Skinderviken Transmiiter 1°nfte at Suc.
for 2; $2.50 for 2; £3.20 for 1.
When deliveredd 1 will pay the postman the cost of the
ttems speclfied plus postage.

for 1 $1.75
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Location and Reduction of Hum

(Cantinued from page 529)

type, with a permanent magnet, is conploved,
the speaker Inm can be neglected. H, how-
ever, a dynamie speaker with an clectro-
magnetic field is used, the hom due ta the
speaker mst be aceounted for. Sueh hone
is due mainly to conpling hetween the field
coil and the voice eoil (Fig 9) as mentioned
hefore,  Inomeasuving i of this type, the
speaker’s input transformer (1, Fig. 10)
shondd he disconnected from the set, and i
resistance 1, equal to the plate resistance
of the ontput tnhe or tubes, should be sub-
stituted, in shunt with the measuring deviee
(the vacuum-tube voltmeter VTV
The field winding should be supplied with

the normal wmonnt of currents to do so,
in ease the current is obtained from the
“B*Y power unit of the set, o resistimee

B2 (equal to that of the primary of the
speaker’s coupling transformer) should bhe
connected in the lead to the power tube or
tubes.  In this way, the current consmned
by the set will remain normal.

If o power transtormer, inpnt transformer
or any other sonree of a strong field s
close to the speaker, it should he removed
temporarily to o peint far removed from
the speaker; then returned individually to
the former position and o comparison made.

When niaking turther tests, if the speaker
liums, it should be removed frone the eireuit,
and a vesistanee, (R, in Fig, 11) equal to
that of the primary of the transformer
should he placed in the plate cirenit of the
power tube,

Substituting Various Units

In order to measure the hnm produced
by any one of the power supplies, the others
should be replaced by hatteries (IFig. 12).
For example, it we wish to measure the
hum produced by the “B™ power anit, the
'™ binsing resistors and the filiment trans-
former should be replaced by batteries of
the same voltage and with sufficient current
eapacity,  The hum is then measured in the
plate eireuit of the power tuhe,

The same svstemn is used for the fikunent.
The correct filament current
tained by placing a resistor in series with
a G-volt storage battery,

In the case of plate and grid voltages,
the supply for the individual tube should
he tested. As an example, we could meas-
ure the hum introduced by the ©C™ hias
in the pawer tube's cirenit by replacing
the plate and filament supphies by hatteries
for the power tube alone: and then test
cach of the other stages in turn, thus com-
paring the inerease on the lonn for each
addition.  (‘This, however, cannot
for the *C" bias test when the power unit
is tapped for this bins; except as indicated
in the figure.)

In measuring the hum introdueed by in-
dnction, the power supply  for the plate,
grid and filmnent of the power tobe should
be replaced hy  hatteries (Fig. 13): and
the primary of the coupling transformer,
hetween the first and second stages, should
be short-circuited with o wire, A, The grid
bias resistor R is to he shorted by a wire,
B. Fhe hum developed in this inanner is

can be ob-

he  done

Left, the dvnamic reproducer as a seirce of ham,
Kiuht, replacing the voltage divider by butterics,
as a hum proof current supply for testing.

thien due to indnetions and a speaker in the
puwer tube's plate cireuit will reveal to
which type it belongs.

The same svstent may he used for the
first stage: hy replacing the power supply
with hatteries in this stage, shorting the
primary of the fivst andio-frequeney trans-
former, and comparing the hum with that
measured for the power tubes, This system
mayv be applied also to the detector,

To weasure the hum introduced in the
radio-frequeney amplifier by modulation of
the carrier the detector and  aundio
aplificr shonld be operated entirely from
hatteries, and a strong signal should be
tuned in. Becanse of the possibility of the
transmitter’s having a carrier hinn, the sig-
nal should be produced preferably by o
hatterv-operated local oscillator or gener-
ator, and about  “10 micravoelts  per
meter.”

In all the ahove tests, whenever the power
supply for a tube is removed from o power
supply nnit, a Cfdummy” load or resistor
shonld be substituted, in order to keep the
renaining currents at their coreeet values,

When the actual souree of hum has heen
located, measures may bhe taken to remove
or reduee it. In the case of magmetic coup-
ling, tor instance, the usual interaction is
between the wiring in the detector or first
audio cirenit, and either the power trans-
former or the first filter choke,  Shiclding
the grid leads will often help.

Rearrangement of the parts is sometimes
necessary  and, i extreme  eases, special
shiclding of the offending part is essentinl.
Ordinary sheet iron, while a good  shicld
for cleetrostatic action, is not vervy good
agrainst nagnetic fields, “Soft” iron and
specinl transforiner steel (sueh as silicon
steel, Permalloy and Pernminvar) are mucl
more cffeetive,

wave,

be

I..rft_ a test for hum due to a fanlty arid-biasivg
cireiit; vipght, a similar test of the ceuter-tapped
filament eircuit,

Fleetrostatic  coupling may, usually, he
prevented by shickding the offending high-
voltage leads, and carefully grounding the
shields. Rearrangetent of the parts is sone-
times  essentinly  although  the writer has
found that shiclding the tubes  (especially
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mount the “cat” close to the dash with the
tuning condensers direetly on the dash; and
have another satisfied customer and a nice
little profit. T have absolutely no use what-
ever for the gronnd eapacitor aerial. The
first time the customer takes to a muddy
road, there is troubie. 1In cars |
monnt a coil with sixty torns of wire on a
three-ineh  (diameter) tube inside the top
near the center, and get exeellent results
with the aforesaid super.

I designed o ten-tube super, using five
24t three "27's, and two '#3°s, with an
automatic volume control, for my own ear.
One of my helpers is construeting it now
and I will inform vou more abont it later,

1 would not give two whoops for all the
patented  acrials, lightning arrestors  (for
home use), statie eliminators, ete, on the
market,  Certain hookups, which have been
previously published in this megazine, will
greatly reduee local interference, however.

I have a predietion to make.  The four-
place switches in the new R.CAL and Vietor
machines are going to give more trouble
than all the rest of the machine,

Marcrs AL McCoy,
3213 Blackburn Street, Dallas, Terus,

closed

NOT TOO MUCH “PUSH”
Fditor, Ramo-Crarr:

1 like your magazine very meh, and have
received many good ideas on receivers. But
why all this bunk abont getting business?
Good radio Service Men don't have to ad-
vertise and send eirenlars telling how good
they  are.  Give me  recommendations  of
cight or ten satisfied customers, and 1 will
get the business,

Too many people want to sell something
right away to the customer, and destroy
his confidenee first thing. 1 always say:
“Your tubes are bad.  Tlave you an ae-
count at any electrieal storer T ean supply
them, of course, bt bowill get them from
vour own dealer if vou wish.”

Nine times out of ten, they say: “Youn
go ahead and sepply thene”

The days of gypping the public are over.
You can't charge for repaiving a vadio that
vou have just fooled with, and expeet to
be recommaended or called back.

Le Roy i1 Saevrze,
213 N, Washington .lvenne,
Greensbury, Peitna,

IT ISN'T THE 50 CENTS, ITS THE—
Editor, Ramo-Crarr:

I ¢quote from a letter signed only “Shaker
IHeights, Ohio™ (a0 subnrh of this eity) in
vour January issue: “We're no longer men
of a profession, to have to aceept so b
a fee for our services.,”  The referenee is
to  advertisements  of  fifty-cent  service
charges.

I agree with “Shaker Ileights,” if we
aceept sonch o feeo Personally, 1 still bhave
faith in huwman beings, and bostill get my
/L5, You can’t fool all the people, ete.

As to parts  diseoants, why  “Shaker
Heights™ ean’t get his discounts, 1 do not
know: but T da know that T get regular
discounts without any trouble,

A Serviee Man with any backboue does
not have to aceept a fifty-cent service fee.
If I wanted to accept a fifty-cent charvge,

RADIO-CRAFT

I condd do so and still make more money
than T e making: bnt 1 won't do business
that way.

To illustrate: A week ago T was called
to repair a0 Majestic *7L” While T was
niking my tests, the owners told me that
they lad had one of these *50-cent” com-
panies look the set over and give them a
price. They also admitted to me that they
hae dropped the power pack; and T suppose
they told the other fellow the same thing,

Well, to make a long story short, T com-
pleted my tests, and fonnd nething wrong
exeept an open filament lead in the R. ).
cirenit, 1 had heen there exactly  thirty
minutes  (unlike the Flying Service Man)
and a little solder did the trick; iny charge
was BLS0—my minimum,

Then it came out.  The “50-cent™ com-
pany had given them a price of %35.00, and
the set would have to go to the shop, 1
suppose this estinmte came from the knowl-
edge that the pack had been dropped:
thongh, as the reetifier tnbe had not heen
damaged, it could not have been dropped
very hard.

Braixe Marny,

1933 FKast 73rd Street, Clegvelend, Ohio

NEW COMPONENTS ARE SUSPECT
Editor, Rapro-Crarr:

I quite agree with the letter of Mr. Hyde,
in the December issue, entitled “*Protection
Against Lightning”; but 1 have been in the
service for over two vears, and found that
very few sets have a Do P DL switeh
and few have even an arrester. In that
time I have only had one that 1 think had
heen hit by lightning: and all that hap-
pened was that the primary winding of the
antenna coupler was hurnt out, (1t was an
electric set.) 1 have not heard of any other
set that could lave been lightning-struck
and 1 have coneluded that the danger of
lightning is very low, whether one enrries
protection or not. I would just as soon
be withont a lightning arrester as have one

I am also in favor of the *“llints
to Manufacturers™s for, judging by the way
some of thenr put their sets together, they
think these will never need any serviee or
that, if they do, the sets will be returned
to the factory. Generally, the receivers that
need the most those that are
hardest to get at. 1 may add that receivers
which stand up under the conditions found
in the United States do not do so heve as
they shonld.

I do not like the practice of pulling ot
a chassis in the customer's home and fixing
it there; even though the customer may
ahinost forbid it to be taken frow the house,
i dittle bit of explanation will usually over-
conie this.  Most customers watch the Serv-
ice Man, as a cat does a mouse, with the
idea that the radio will never work again,
Then too, manufacturvers clange parts from
time to time; and the customer sees that
the new part is not the same as the one
taken out, and fears that the set will never
he the same. When a chassis has to come
out, exeept for a winor repair, it is my
principle that it should be taken to the
shap,

service are

Iavore B, Acviespac,
91 Ltwgusta St., Hamilton, Ontario, Can.
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trains men in

RADIO

EN who need radio training .. , who
I wish to know all about radio servic-

ing, operating, radio telephony and tele-
graphy and broadecasting can  «uickly
obtain this valuable knowledge through
RCA Institutes and its famous Ilome
Laboratory Training Course.

l’ RCAINSTITUTES

Radio Instruction by
America’s Oldest and Foremost
Radio Training School

You can study at home in vour spare time
or at any of the RCA Institutes resident
schools throughout the country. Thorough
and reliable training given you. As a stu-
dent you also receive the complete RCA
Institutes Laboratory Equipment . . . en-
abling you to easily solve radio problems
at home in your spare time. This ix the
recognized way to speedily acquire the
commercial knowledge and ability de-
manded in Radio today.

Free Book for Ambitious Men

Send for this free book . . . many pages of
pictures and text giving full details abont
the Home Laboratory Training Course . . .
the RCA Institutes Laboratory equipment
... RCA lustitutes and the noted staff of
instructors . . . that have helped thousands
of men to make good in Radio.

RCA

INSTITUTES, Inc.

TITUTES, T,
3

'".\'.l.. New Yark, N, V.

Gentlemsn: Please send me vour hig
FREE Twook which tells abont the many appar-
tunities in Radio aod abimt your famnus laboratory

| method of radio instruetion at lonwe,

Name
Address e

Occupation
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HERE'S THE FIRST
RADIO THAT EVER DID IT!

Broadcast Band Every 10 K.C.

NO NOISE — CLEAR AS CRYSTAL
SNAP A SWITCH
80-METER SHORT-WAVE BAND

The Newest
Development
in Radio

The
LINCOLN
D.C.-8

Lincoln Engineering Again Startles the
Whole Radio Industry

Just read and let your imagination do the rest.
Self-contained D.C. power. No AL, power with its cracks and growls.

No storage Dbatterics. No charging. Just assemhble in console and forget for a year.

CRYSTAL CLEAR LONG DISTANCE RECEPTION

Perfect 10-K.C. separation from local made possilile by Lincoln’s famous original design.

Then hy an amazing new development, by simply snapping a switch, get the interesting
8-meter phone bhand. Tunes over 8 degrees on the dial hke Lroadeast. NO COILE ToO
PLUG IN OR SWITCIL. Iust think what this meuns — Air Mail, Tolice, and private phone
from coasi to cuast,

New 2-volt low drain tubes, New “A" supply operates from oxvgen in the air. New
exqguisitely designed console.

LINCOLN D.C..8§ CHASSIS (Less Tubes) $80.00

AND WIIAT'S MORE — SHORT-WAVE RECLPTION IS NOW STANDARD IN TIIE
' LINCOLN DE LUXE 31, Utilizing six screen-grid tubes in the most powerful selective
receiver known today. Try this on vour recciver place vour dials midway hetween your
Jocal station and a distant stution 20 K.C. away, and open up your volume control. [Lineoln
equipment is doing this daily in the heart of Chicago with four times the power of any
recaiver without a background from a 50,000-wiutt local station.

WRITE FOR FULIL PARTICULARS AND DISTRIBUTORS DISCOUNTS

LINCOLN RADIO CORPORATION
329 S. Wood Street Dept. RC Chicago, Ill.

SHORT-WAVE WAVEMETER

EVERY SERVICE MAN NEEDS ONE"! .
This Fine Shicided In- N Page 518 you will find

strument finds Fuoielgn

Stalfons  on  dials an interesting announce-
f short-wiave  sets, makes

toning  shuple,  call- ment of the RADIO SERV-

brates oselllulors, sels.

it e | JCE MAN'S HANDYBOOK

s of Uses'! WWaorks
ANY zet. el {t t ;

:?'"i]""“'":f B i with addenda data sheets, Tt

- vecelver i it ange: .

15 to 125 meters: gels takes but a few minutes to read

any statlon.  Complete

) {nothing  else required

to operate it} with extra, sturdy nlug-in coils, calibration

charts and Full Instructions, only $6.43  Why pav $12 |

of the full particulars about

and 2?7 BASY to work and ACCURAFE!! S ¢ 1

H 1lilllonsmlun.-x. pa,lv, “:,:_" a?u 1>u;t'u{u‘n‘ wlien \‘I"::'Jvl.:gtli‘, | thlS new bOOk'
DELFT RADIO

524 Fairbanks Ave. QOakland, Calif.
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| between the grid and the ground.  Assum-

ing that the grid circuif contains no units
| other than the secondary of the transformer,
| this test will show whether or not the lack
of grid bias upon the tube is due to an
open secondary,

Exmuine a modern diagram; check the
varions cirenits, and you will find that von
can make a4 very Jarge number of tests by
connecting  a resistanee-measuring - equip-
ment between the “B—" terminal and the
socket contacts, and thus obviate the need
for pulling the chassis.

Service Man’s Forum
(Continwed from payge 523}

fications neecessary to properly service re-
ceivers snch as are distributed in music
stores. drug and hardware stores and the
like and why is it that when such a man
requests information from a wmanufacturer
regarding the latter’s make of set that it
he reccives o reply to his request it may
amount to ne information at allz 1 helieve
this is common practice with a great many
nanufacturers and jobbers.
C. M. Deiaxo,
Box 663, Lincoln, Nebraska.

THE KIDS ARE CLEVER
IPditor, Ramo-Crarr:

Just a line, from one of vour so-often
herated “kid®” service wen, 1 am cighteen
vears old, and have scen only six vears in
the rvadio ficld; but I am frequently called
on by loeal Service Men, much older than
nivself and with as mmueh as ten years' ex-
perience in o™ field, who want advice
on diffevent questions. I have studying
under me several “kids™; and 1 find they
make much move efficient Service Men than
most obder persons. T am service manager
for o local “ehain,” and I attend high
school at the same time.

Recently T have installed several motors
and turntables with electrie pickups in the
tops of Zenith “39 A's”  The reproducer
artn must e sa constructed that it will fold
down near the top of the set when not in
use; sinee, even with the 134-inch motor,
the Hd of the machine will not elear the
reproducer when it is on the record.  The
serateh from the record is very faint, how-
ever, and it permits the Tid to be left up
while the aachine is plaving,  For use in
some  machines  where there is a limited
space in the top, T have designed a needle
extension which allows the reproducer to
Lhe laid down flat near the recard; it is
miade ont of strong steel, and is just Jong
cnongh 1o change the angle at which the
reproducer must rest, This  pgives  mueh
Iwtter quality than T expected when T first
coneeived the idea and, because of the high
amplifieation in the audio stages of the aver-
age set, there is no noticealile decrease in
volmne,

Why does not some manufacturer make
an extension shaft for his phone-motor, so
that the motor can he placed to the side
or hottomr of a cubinet, vet allowing the
turntahle to he placed at the customary
position?

For use in the automwobile, T prefer the
old R.C.A. semi-portable super chassis. 1
change  these  to single-dial  control and
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to ve-construct the teeth, will clear up this
diticulty.  (See Fig. 3).

Sonora made two “A41” models; the first
employed 15-volt Arcturns tubes and the
second, which was a converted job, *27 tubes
in all R.F. stages. The former set used a
volume contral of about 2000 ohms, con-
nected from negative chassis to plate eir-
cuit of the fourth R stage (Fig, t.\).
Hawever, in the converted job, the volume
control was used to control cathode bias
on the R.F. amplifiees (Fig. 4B),  ‘This
method, though a good one, was not effec-
tive in this set beeause of the value of the
control Control of vohume was not
gradual and only abont one-tenth the entire
unit had any use,

Without disturbing the circuit, the cath-
ode connection was removed and shorted to
chassis; so that another method to control
volume coudd he emploved.  After several
experiments, it was determined that  the
viriable resistance placed across the aerial
and ground wonld give as good and smooth
a control of vehune as eould he desired
(Fig. 1C).  Only one lead is necessary to
make this change, One side of the control
resistor is connected to the aerial lead, The
frame of the control is fastened to the chas-
sis by means of a nut thereby obviating any
other connection to ground.

In the new Bosch sets the line, “loeal-
distance™ switches arve not an integral part
of the receiver chassis,  They are controlled
by a single knob on the tuning panel. The
local-distance  switeh is  connected to the
set by three wires going to the three bind-
ing posts on the side of the chassis; the
top being the aerial and the bottom, the
gromnd.  Lack of sensitivity can he traced
to the omissian of connecting the wire be-
longing on the center binding post.

The first R.IF. tube in the Kennedy sereen-
grid receiver will often need replacement;
for, as soon as this tube becomes wenk, the
selectivity of the receiver is impaired. Some
tubes, even though testing perfect, were un-
satisfactory for some unexplainable reason.
Faperiment and trial will quickly determine
the proper tube to use for this stage,

Lack of sensitivity, in the Fada “42™ series
A, chassis, is a0 common complaint and
may be cansed by any of a number of de-
feets; but one that has often been found
is in the 50,000-ohin blue carbon resistor in
the plate circuit of the detector stage. Usu-
atly, a drop in normal plate voltage will
accompany  this defect.  1f a resistor of
25,000-0hm valne is vsed for replaccment,
there will be a slight increase in selectivity,

used,

Inaccessible Units

(Continued from page 520)

between the filament and ground. The
cathode or the filament may be reached
without pulling the chassis, and the sane
is true of the ground; thus, it is possible
to check the grid-bins vesistance without
pulling the chassis.

The same method of measurement is ap-
pliecable to audio-frequency  grid  eircuits,
Suppose that it is necessary to check the
continnity of the secondary of the audio-
frequencey transformer; o resistance unit,
of about 5,000 to 10,000 olms is connected

RADIO-CRAFT
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The MINUETTE
|RADIO43 465
Complete

reem Grid
Super power-
ful set with na-
tion-wide range
and magnifi-
cent tone qual-
Ity, New Utah Full Flux
Spezker and finest combonen
arts. Moresensitive and scleetlve
han most *'blg™ sets! Beautiful
walnut eabinet, 934x1:14x2034 \n.—entirely self con-
tained. For 50-60 eycle 110-120'volt A.C. current. Itegular
$59.50 value. Order direct now At this special introdue~
tory price $34.65 complete with tubes—nothing else to
buy, Bemt $5 with or er—ru. balanece C.0.D, Satise
action Guaranteed. Local Agents Wanted.
SUPERADIO MANUFACTURING CO.

Dept. 563, 2356 Byron Stroet CHICAGO

ic
t
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Up-to-the-minute offerings
at lowes! wholesale prices
Incluites newest ‘Tone Cone
trol, Screen (3rid Superhetera-
dyne. Radio-1*honograph rom-
bhinatlonz. shart wave recelvers.
awtorgobile radlos, publie ad-
dress.  Attractlve walnut con-
soles and latest accessories, parts
and kits. Don't by untll yor
s€0_our big catalog,

Western Radi
12BW. Lake Su,

CHICAGD

Tipensed
Under
Loftin-\White
amd ROV
Latents

High Qualit

ELECTRAD C-250
AMPLIFIER
Push-Pull Ty pe
Provides 10,35 watts
undistorted output
with input volts .3,
Utilizes one 224,
two 250 and two 281
tubes. Completely as-
sembled, List Price
(Less Tubes) $135.00.

L

AMPLIFICATION

At Low Cost!

With the New ELECTRAD-LOFTIN WIIITE
Direct=Coupled AMPLIFIERS

HE radio world has long needed
the advantages of a perfected
amplifier using the revolutionary

Loftin-White direct-coupled system
with high output and wide general
adaptability.

The Electrad Loftin-White Amplifiers
are the answer. The C-250 (illus-
trated above) and its companions, the
A-250 and the A-245 provide the
notably high quality output, gene.rul
stability, low initial cost and operating
economies for which the Loftin-White
system is famed.

These Electrad Amplifiers are thor-
oughly engineered and built of high-

quality components. They offer a
range of power suitable for present-
day needs.

They are readily adaptable to all usual
requirements of sound amplification
from microphones, phonograph pick-
ups, radio tuners, — in fact, for all
types of amplification of audio
frequencies.

Mail Coupon for new, com-

plete  Electrad Catalog—

36 pages of helpful radio
information.

178 Varick 8t., New York,N. ¥,

ELECTRAD

T ™ 1 e ]

ELECTRAD
A-250
AMPLIFIER

Provides 4.6 watts undistorted
output. Utilizes one 224, one
250 and one 281 tube. Com-
pletely assembled. List Price
(less tubes) $87.50.

ELECTRAD
A-245 | | -

AMPLIFIER 3

Provides 1.6 watts undistorted
output with one 224, one 245 and
one 280 tube. Completely as-
sembled $40.00 (less tubes), or
in kit form $35.00 (less tubes).

ELECTRAD, INC., Dept. RC-3,
175 Varick St.. New York, N. Y.

Please send me copy of new, com-
plete Electrad Catalog. Enclosed 10c.
(stamps or coin for mailing cost).




March, 1931

New Radio Devices

(Continned from page 535)

The usual R.F.
form, is followed;

coil design, for a 114-in.
the added tickler winding

has fifteen turns over the eenter of the
seconddary, .\ miniature of the “condenser
bank™ of the big sets may be seen.

A black iniitation-leather-covered carrying
case, 7 x 11 x 8%, in, high, completes the
instrument; which weighs only 8t lbs.

“UNI-DIRECTIONAL"” BOWL SPEAKER
ITERE has been mueh ado about short-
wave beam radio transmitters, but we

have heard little about beam audio trans-

mission.  The *Uni - Directional  Bowl

Speaker,” manufactured by Operadio Mfg.

Co. and illustrated in Fig. F, is just such

an instruments comhining  the stature of

Gargantun and the voice of Stentor.  For

the audio power of this instrument is con-

centrated, and thus affords complete cov-
erage of lavge fields, such as motion-picture

“Jots,” fairs, stadiums, racetracks and air-

ports, At this point attention may be ealted

to the fact that, up to distances of 500 feet,
and even more, there is little diminution of
the sound; it “carries.”

Although a large model is shown in the
illustration, the same principles of design
are incorporated in smaller units, such as
those designed for car radio installations.
The model pictured is the “OT,” weighing
575 Ibhs; and with a hell-opening five feet
in diamcter. The advantage of the “bowl”
dynamic is that penctration may be obtained
without objectionable volume near the re-
producer.  The frequency-response is par-
ticularly satisfactory over the very wide
audio range from 50 to 6,000 cy('les.

The principle of operation is clearly shown
in Fig. 3. Both the front and back of the
dynamie reproducer unit are called into
plays the high frequencies from one side
are ridiated by howl A while the low notes
expand through the gradually-increasing air
column affarded by the facing surfaces of
howls A and 13,

Fig. E

A powerful veproducer for epen-air annovnncements,
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Fig. 3
The burel speaker acts both as baffle and horn,
delivering  the output from both sides of the
dynamic unit.

These reproducers ave equipped with field-
current supply leads, for 110-volt A.C. nins,
and voiec-coil input transformers.

HAND MICROPHONE
OR the home-recorder, as well as for
nse in connection with industrial- and
home-talkie  picture equipment, there is
availahle o new high-grade, although inex-
pensive hand microphone,

. Fig. F
Jdn attractive pattern of hand micrephone with
many uscs.

‘This instrument, the “Maodel 12N two-
button hand microphone, manufactured by
the EBis Vlectrieal Laboratory is illustrated
in Fig. F.

The microphone is of the standard carhon-
button type, and uses the same unit found
in the nakers' regular broadeast-type micro-
phones. A three-conductar cable is avail-
able; although not part of the package,

The dimensions of the “Model 12N” are,
diameter, 2 7/16 in.; thickness, 11, in.; total
length, 614 in.

Testing Equipment

(Continued from page 527

The output of the radio set is connected
to the high-impedance, ar primary winding
of an output transformer.  The low-
impedance secondary winding is connected
to the thermogalvanometer, through the 15-
ohmi  potentiometer, which  regulates  the
current.

Many radio receivers have built-in output
trunsformers, the lond speitker having none.
The D.PIVIL switeh is placed in the eir-
cuit, preceding the potentiometer; so that
the meter and resistance can he switehed
to the output of this type of receiver.

A decided improvement can be made hy
inscrting another double-pole, double-throw
switeh, preceding the output trunsforuer.
so that one can switch from ontput mcter
1o loud speaker, whenever desired,

When the output meter is used on a chas-
sis not incorporating an output transformer
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to Install AMPERITE
InAny Electric Radio

JUST insert AMPERITE. Instantly

controls Auctuating line voltagesup
or down between 100 and 140 volts,
to exact requirements. Installed in
5 minutes. No chassis changes.

Only the bulb type AMPERITE
can give your set delicate voltage
regulation. Saves tubes and upkeep
cost; protects power equipment,
improves tone quality.

Make a profit from every service call.

Address Dept. RC-3

FIMPERITE {grpanstion

561 BROADWAY., NEW YORK

ERITE

Self-Adjusting
NE VOLTAGE CONTROL

F A R e arn g
gl 2 L iy Sy

More
Pleasure
From
Your
Radio

Receiver

At last you can retire and
relax or read while listening
to your radio without the in-
convenlence of getting up to
shut it off or worry of falling
asleep and having it turned
on all night. Just set the—

X-L SENTINEL

for the time you wish the receiver to rum and
—presto—off goes— the music and the light—
for thoughtful designing has provided a socket
in the Sentinel for your reading lamp as well
as one for the receiver.

Used also on window dlspla¥s and signs,
hall tights, night lights, etc. Fully guaranteed.

SEE DEALER—OR SEND DIRECT
LIST PRICE $%6.75

X-L. Radio Laboratories

1224 Belmont Avenue Chicago

Service men and scthuilders—Write for
attractive agency proeposition,

ALUMINUM ) BOX SHI SHIELDS

Teartiful siher dip finfzsh —
5ox 0 x 8 S!ﬂ.:ﬁxlnxT
menltor stze, $3.25: 5 x §
knacked=down coll ﬁhll.'hl $l ll()

we make wany xize to ornder,
Drum Jial eable for Majestle,
Riudinlas, ete.  Sponge  rubber |
phone cushiens, fits all bhanes, |
250, earh,

“BUDDY* Test Prods -

RATL
—_ ﬂ‘——

Al b
sharp pointed, using nhmnnrnnn needles, 4-rt. wires,

e or phone tlps.
T each,
Intermediates for Smith’s or Ratlo News Sunerheteradvne,
We speelalize In radlo parts exeluglvely—parts furnlshed
for anv kit in any magazine.
Please ineludo suﬁmenl postage.

THE RAD!O MAN,
Dept. RC.331

Colored nipples Wientlfy cach lead,

N, INC, i
29 Corﬂandt St. New York, N, Y.
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Positively Last Chance=—
at Pre-publication Price!

S.Gernshack’s Radio Enceyclopedia
Second Edition Completely Revised

<IE first editian of my Radiu Encyclopedia—39.000 copies—is completely sold out,  The first
printing of this famous First Encyclopedia of Radio cver published has Leen totaily consumed.
A new edition is now in preparation. 1t will be issued in February, 1931

This new edition will represent not only a complete revision of all the material in the

first, but much valuable new information has been added, making the new volume about twice the
size of the former.

A vast amount of new material has been collected and arranged, and is incorporated in the

forthcoming edition. This new data covers all the momentous iunovations aml improvements in

radio construction and technigue which have developed since the first edition came off the press.

Some of the new subjects are:
Short wave scts, circuits, coils, etc,
Receiving sets, all types; battery, A.C., D.C.; modern superheterodynes; home recording equipment.

Power supply systems; all types, including “B” climinators and systemns used in all types of A.C.
and D.C. electric sets.

Television. The latest devclopment with coniplete descriptions of all types of apparatus and
circuits,

Sound Pictures and Public Address systems, Complete circuits and deseriptions.
Transmitting systems, Both short wave and broadcast,

Testing Apparatus and Instruments. Invaluable to the radio dealer and serviceman.
Trouble Shooting in modern radio scts, thoroughly covered by text and pictures.

And last but not least there has been added a section of important tables, indispensable to the
radio constructor, serviceman, professional, designer, and amateur; among these tables will Le found:
o Complete vacuum  tube charac-

teristics.

Tables of voltages at different
sockets in modern  sets.
Resistors, and values employed
in voltage dividers and how

they are calculated.

Coil and condenser data, show-
ing the size of coils required
with different condenscrs for
a given wave length Dband.

Voltage regulators—for tluctuat-

ing line voltages,

\Vavuﬁ.nmh and frequency con-
version tables,

Power consumption of standard
radio sets,
Sound absorption
materials,
Condenser replacement table,

Wire tables.

Radio set table, listing all
known reeeivers by makes,
style numbers, types of scts,
tubes used.

Etc., elc.

of different

The new Radio Encyelopedia
will he a hook of the same size

as the first cdition—=9 Dby 12
inches—printed on heavy dur-
able paper.  The number  of

pages 1s doubled. The binding
will DLe in semi-flexible red
moroceo keratol, gold stamped,
with  marbled fly-leaves, and
the text will be printed in large
casily readable type.

SPECIAL OFFER

The price of the second edilion
of 8. Gernshack’s Radie Encyclo-
pedia will be $3.98 upon publiea-
tion; but as an inducement to those
who wish to order the Dbook now,
a_ special _pre-publication price of
8298 is heing offered.

This special offer will positively
be withdrawn as soon as the book
is issued.

The new hook will he one of the biggest
values cver offered.  Thousands of the pur-

Sidney Gernshack,
98 Park Place,
New York City.

I enclose herewith $2.98, for which you are to send
me  postpald  the completely revsed  and  enlarged
seeond  editlon of:

8. Gernsback's Radio Encyclopedia
personally  amtographed by von, and wirth my name
stapedd in gold oh the cover as per your sm'(l.ll pre-
publlearion offer.

1 undersiand 1hat 1his book will be publlshed in
February, 1931, and that 1hls special offer will no
louger De avalloble once the book 1s issued.

NAME vwrvnennns

(To le Guld &(mm)ed—'l‘rlm e:neu) “to avold mistakes
AQUICSS  ovveee-rvoa-asssssassossrsinasorssivessssarsne
CAbV. . covnonnannoarronn.avanss States...iiainiaaa,

Réan

chasers of the tirst edition declared that they
could not see how such a voluminous, elabe-
rately printed book could he prnduccd and
sold at so Tow a price. The second edition will
represent three times as much value. Money
refunded without question if you are not
satisfied!

EVERY SUBSCRIBER TO THIS PRE-
PUBLICATION OFFER WILL HAVE KIS
NAME STAMPED IN GOLD ON THE
COVER OF HIS BOOK, AND HIS COPY
WILL ALSO BE PERSONALLY AUTO-
GRAPHED BY THE AUTHOR.

U'se the coupon at left. Mail it now—not
only tn save money, but also to mmake sure
that vou get your book from the first printing.
which seill be iimited,
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with a low-impedance secondary, (the trans-
former being contained in the reprodacer),
the terminals 3 and 1 are directly connected
to the output of that receiver, If the re-
ceiver under test contains its output trans-
tormer, then the output is connected to ter-
minals 1 and 2. ‘The reason is that the low-
impedance winding of the ontput coil will
not match the high impedance of the pri-
mary of the output transtformer in the ne-
ter box. When the receiver is connected,
a deflection will ocenr on the weter, pro-
portional to the amount of current fowing.
For comparing the output of one receiver
with another, the potentiometer should be
adjnsted so that the meter will read a maxi-
minn enrrent flow at one-hatf scale.

This thermogalvanometer is an AC. meter
and can not be usced on D.C.y costs more
than a V.I. voltmeter, but I like it better,
and believe it more satisfactory,

Service Oscillator

(Continued from page 526)

tuned to any fregueney, giving a check on
the receiver’s adjustment at any point on
the scale.

The selectivity of a set can be checked
comparatively, by making a small change in
the condenser setting on the oscillator and
noting the deercase in signal strength, When
comparing the selectivity of two sets in
this manner, it is essential that the test be
nide at the smue frequency with hoth sets,
as the scleetivity usually varies with the
frequeney.  This also gives a ready method
of checking the selectivity of a set under
different operating conditions,

With the oscillator calibrated as a wave-
meter, dials on receiving sets which have
changed their setting can be reset easily and
acenrately. Al in all, it is a valuable addi-
tion to any service departinent.—Courtesy
of R.C.A-Ruadiviron “tiood News”

The ““Martenot”’

(Continued from page 531
il

further facilitates the adjnstment of these
to the proper inductance and coupling to
give the desired notes.

Volume and Timbre Control

The details of the control Rh, shown in
the illustration at the performer’s lett hand,
are not given in full; it is deseribed as a
rhicostat, hut serves also as a switch, evi-
dently, serving to cut off one note as the
control is shifted to the following position, '
By this means, also, it is possible to produee
a staccato cffects while the rheostat, acting
as o vohmne control in the output circuit,
permits change  from  fortissimo to  pianis-
sl passages,

As said above, the characteristic feature
of the design of the tube cirenits is that it
is cansidered desirable here to ereate har-
monies, rather than prevent them; and the
stlection of these harmonies makes it pos-
sible to imitate instruments already known—
even the voice—and to ereate t'nhrel\' new
timbres.  For this purpose, the inventor sug-
gests use of new types of tubes; varving
the applied voltages; and saturating the A. F
transformer cores,
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Detector Efficiency

(Continned from page 539)

because o positive bias far too high for
maximum cficiency is being applied to the
grid.

By employing in the positive filament lead
a potentiometer with the slider connected to
the choke, the hias may be adjnsted to suoit
the operator.  See Fig. 1 for diagram of
connections,

For this purpose, the filament rheostat
may he modified slightly, ‘The exaet resist-
ance, necessary to Jower the voltage to that
specified v the tube manufacturer, is ob-
tained by dividing the voltage drop hy the
filanient current,

If an 0L\ tube is to be emploved with a
i-volt battery, the vesistunce required is 3
ohms (1 volt drop divided by 1, —=1). Since
4-ohm rheostats are not casy to obtain, a
G-ohm type may bhe used and a jumnper
provided with a ¢lip serves to cut out 2
olns. To adjust this to the correet resist-
ance, shunt a D, C. voltineter across the
filantent  terminals of the socket, and set
the clip at a point which gives a meter
reiding of 5 volts. The slider is varied until
hest operation is seeured: which will mean
a positive grid bias of approximately one-
fifth of a volt.

This mwethod is espeeially suitable for use
in the first detector of a superheteradyne
reeeiver; the sensitivity obtained s some-
what greater than that of the grid-teak
method, and is due to the possibility of
obtaining exactly the proper positive bias,

The operating point on the rheostat is
more  casily  found  when  regeneration  is
vsedds as it becomes much sharper. 1low-
ever, if a resistance control is cmploved, it
should be put across the tickler (not in
weriex) s beeanse the series connection varies
the plate voltage, making it necessary to
change the  rheostat  setting  with  each
change of the regeneration control.  (T'his
last statement is perhaps not quite as im-
portant as it may sound, being a “erank's”
viewpoint. Nevertheless, it is correet theo-
retically, and the shunt connection of the
resistor secws to be preferable,)

The schematic diagram for the use in a
regenerative  cirenit is shown in Fig 2,
The control resistor R2 should have a max-
imum of 50,000 olims. A grid condenser of
00025-mf. wilh do, if the receiver is of the
broadeast type, but .00015-mf, is preferable
for waves under 200 mcters.

Short-Wave Pioneering

(Continued from poge 543)

ne one wanted to have anything to do
with these high frequencies,

Necessity forced us into this.  We then
had four stations but, owing to limitations
that were placed upon us for telephone
wires to econnect our several stations to-
gether, we were foreed to develop other
means to accomplish this and obviously our
first thought was radio linkage,

The radio linkage had to be silent, so
far as the broadeast radio receivers were
concerned; so we were obliged to select fre-
quencies above or below the broadeast hand,
There were no lower frequencies available,
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THE new Electrad catalog covers the complete line
of Electrad Resistors, Voltage Controls and Loftin-
White Amplifiers, including several important new
products.

In addition, it contains a great deal of helpful informa-
tion on resistance problems.

In order that we may be certain it reaches only those
who are interested, please request your copy on the
coupon below and mail it to us with ten cents (stamps
or coin) to cover mailing cost.

-~ @'
' <
R ae®
P
36 Pages of Important ¢
Radio Information
178 Variok 8t., New York, N.Y. &
(9
ELECTRAD /¢ -
P v I g e e e e B o g Q.PQ}‘&\og - ...‘....'5
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° (] Q'0

RADIO MAP
OF NORTH AMERICA

Showing all Countries, States and Provinces and all Cities having a
broadcasting station

Printed on good paper, 22 x 22, with cover
Simple method of measnring distances
Time zones accurately shown
Contains complete list of broadcasting stations arranged gengraphically, with power,
call letters, {requencies and key for instant location on map
Price only 25 cents

Exvery radio listener should have one

RADEX — The Radio Fan’s Own Magazine

Contains the most complete, accurate, up-to-date list of broadcasting stations
published.

Cross-indexed by dial number,
countries, states and cities.

So arranged that merely entering dial numbers calibrates any set, dials even
for stations never before received.

“What's on the Air Tonight?” and “What's Wrong With My Set?” are two
regular and interesting features,

25c. per copy, $1.75 per year
THE RADEX PRESS - . 1313 Sixth Street, Cleveland, Ohio

frequencies, wave-lengths call, letters and

Turn to page 562 of this issue and read the special offer to those who are actively
engaged in radio.
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andt we were therefore forced to the short-
wave channels or higher frequencies.

Our  experiments  very quickly  demon-
strated the great valne of these short wave-
Iengths, and ont of this work were ereated
the  possibilities  of  international  broad-
casting.

As carly as 1923, the Westinghouse ex-
perimental station KDPM (located at Cleve-
land, Ohio) was repeating KDKA's pro-
gram received there on short wavelengths
from  Pittshurgh,  Some months later this
method of station linking was used on a
more elaborate and continnons plan; when
the Westinghonse Company  established at
Hastings, Nebraska, a fifth station, KFKX,
solely for radio repeating purposes.
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Radio broadeasting and radio  communi-
sation entered into & new era with  the
further use and development of these short
waves. [t furnished a method for station
inter-linking and it also has proved to be
a great step in the development of world
cormmunications.
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As the experiients with short waves con-
tinned, we discovered that they were being
heard in most unexpected places throughout
the world.  Particularly impressive was the
efficiecney of reception at long distances. As
a result we decided to try to send a special
progran by this means across the Atlantie
which could be reccived and repeated in
England and Turope,

It happened that it was close to the New
Year:; and we therefore decided that this
first international broadeast should be a
New Year's greeting from the United States
to England and Furope, It was my good
fortune to speak this greeting,

On that night, December 31, 1923, across
the  Atlantic Ocean, covering a distance
equal to onec-cighth the cireumfercnee of
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“Hi-Q29”

(Cuntinued from page 5337)

plates are grounded, it is necessary to couple
the grounded rotor plates and the *B4"
terminal of the plate coil by means of o 0.5-
mf. fixed condenser, to complete the reso-
nant R, circuit. These condensers
shown at *C” in the diagran.

Sinee  this  coupling
into the circoit a reactance which varies
with any change in the frequency to which
the cirenit is bimed, amd becanse the grid
cirenit of the following tube (in the original
design) did not inclnde o similar eapacity,
it can he seen that the shapes of the reso-
nance curves will not be synmetrieal and
proportionate when the ganged condensers
are rotateds; sinee the in hoth ¢ir-
cuits will not he equal over the broadeast
hand.

capacity introduces

losses

Use of New Tubes

A simple way of keeping the same pro-
portion of losses in both the plate and grid
circnits, is to insert a similar 0.5-mf.
pacity Cl, in ecach grid civenit, as shown.
This cises a marked improvement in the
audio antput and enables the operator to
find more readily and acenrately the best
condition of “hand width"-——the maore alike
the twao cirenits look and function electric-
ally,

[ &

Tmprovements in the design of sereen-
grid tubes are shown in the new two-volt,
O6-mmpere filmnent type, classed as <32
This tube, with its improved cleetrical char-
acteristies, including low filiment consamp-
tion, is very satisfactory and can e sub-
stituted in the battery model *11-Q29" I
changing only  the filament resistors;  the
correet new values of which are shown in
the diagriam.

Tt will be noted that a higher bias is
placed on the sereen-grid of the second
R.T. tube V2, to prevent laeal sipnals set-
ting up in it a state of “secondary cmis-
siom™; for this would cause serious distor-
tion in the second R, stage and he passed,
amplifiecd and distorted, to the detector.

In some instances, it has improved the
amplification, at the lower wavelengths, to
couple the plate and grid coils at their high-
potential ends, hy means of small capaci-
ties (€2) of abont 5-niaf, value,

The trend in modern receiver design is
to employ a “C”-bias detector; because of
its ability to handle higher input signal
voltages, and the absence of harmonic gen-
eration which is eommon in the old grid
leak-condenser method of detection (as or-
dinarily nsed—FEditor.)

Tf so desived, a sereen-grid detector may
be etuploved; for this purpose, the first A,
transformer ghould be vemoved, and a re-
sistimee-capacity-conpled stage substitnted.
in ovder to secure sufficient bass frequency
response, It should be reniembered that a
sereen-prid tube used as a detector has a
high A.C. plate resistance.  The “C”-hias
voltige, on the control-grid of a sereen-grid
tuhe nsed as a bias-deteetor; shonld be abont
one-tenth of the  voltage  applicd the
sereen. A voltage of thirty on the sereen-

to
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PRACTICAL
TESTING
SYSTEMS

The most complete compilation of
modern and successful testing systems.
Capacity, inductance, resistance, ampli-
fication constant, plate resistance, mu-
tual conductance, continuity, oscillators,
test bench panel, A.C. and D.C. tube
testers . . . in fact every thing a
service man needs. Radio frequency,
audio frequency, modulated and un-
modulated oscillators,

Schematic  diagrams with electrical
values so that you ean build vour own
units. Complete in every detail.

160 pages. 99 illustrations.

Printed. Bound in stiff
canvas binding. Gold
letters.

Price, $1.00

A text book for a $1.00 and not
a $1.00 text bock. Get your
COpy now.

RADIO TREATISE CO., INC, 1440 Broadway,

Co Nend Mtider's

by
Jou~N F. Rinper

PRACTICAL
RADIO
REPAIRING
HINTS

This book is the result of a great deal
of investigation and research to de-
termine average replacement values in
radio receiver.

It contains replacement values for con-
densers, chokes, resistances, ete. It con.
tains many handy reference tables which
will save vou much work. No theorv,
All facts. hints and kinks. Explanation
of direct current receivers, Evervthing
the most modern,

A complete explanation of peculiarities
in commercial radio receivers, automatic
volume control operation, the most mod-
ern power supply arrangements. Illus-
trations of how radio manufacturers
emplov different units.

Hints and kinks about practical repair-

ing. Simple and effective means of
rapid testing. Worth many times its
cost!

256 pages. 206 illustrations.
Printed. Bound in stiff can-
vas cover. Gold letters.

Price, $2.00

These books are sold with a money back guarantee

New York City.

covvee Enelosed find £2.00 for whieh You will send me Rider's Practheal Itepulring Tints,
nelosed find $1.00 for which sou will send e Rider's Practweal Testing Nyslems,

> Practical Repalring Hints

CAD. Send Rider's Practical Testing Syglems and U will pay postman  all churges.

amd T will pay postman  ail charges.

If I am not satisfied § wiil return e book In good condition whhin 3 duds after reeelving same and
set wy muney back.
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—SERVICE MEN!—

The Two Most Modern Books on Radio Repairing
NOW READY

ELECTRIFY YOUR
RADIO FOR ONL Fﬁﬁi

Why discn_rdvnrpresent =ood eet when yoa EUSIFLETE
«can electrify it for only $6.86, and banish the annovance and
expense of buying new ‘"B*’ batteries?

. Over 150.000 Townsend
“B” Power Unitsin Use
fooked up in a few minutes. 17se
same tuhes—no changes. Works on
N.C (any exele) or D.C. You'll he
anazed at the improsement in ree
ception,  Neml pame aml  address
today for full detalls, proof and Free
Triat Offer.
TOWNSEND LABORATORIES
' 423 w. Superior Street Chicago, 11linois

Stludy RADIO n
CANA DA

CANADA’S PIONEER COLLEGE, endorsed
by leading radio manufacturers, offers DAY,
EVENING, HOME STUDY and SPECIAL
TRADE COURSES with free scholarships
and trip to Toronto (all expenses paid).
Write for booklet to Principal.

RADIO COLLEGE OF CANADA
Limite
310 Yonge Street e e e

Taronto
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Over the Mountains
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Think ofit! FIVE LIUNDRED FIFT NF MILFS over
rough monntaingus country lurning only VIEN GALLONS
VUF GASOULINLE, Imayine more than FI MILI S TOTHE
GALLON. That is what the WILHRLWIND CARBURRTING
NEVICE does for 1D, R. Gilbert, enough of a saving on just
one trip to more than pay the cost of the Whirlwind.

THEWHIRLWIND SAVES MOTORISTS
Mitwions OF Dowtars YEARLY

Whirtwind nsers, reporting the resnlts of their tests. are ainazed at
the resnlts thev are wertimy  .etters keep siream’ny into the otfice
telling of mileages all the wav from 22 to 59 miles on a gallon, re-
sul\mz ln a saviny of Er - 23% to S0% in gas bills alone.
Nark A. IFstes writes, [ was making t7 miles to the gallon on my
e Conpe.  Today, with the Whirlwind, 1 am making 35 5-10
to the gallon.™
I P Gaerzen writes: “33-6:10 mijles with the Whirlwind, or a gain
of 21 miles to the yallon.
K. 1. Tulp; "The Whirlwin? increased the nileage on our FFord
truck from 1210 26 iniles 10 gallon aml 23% in speed.”
Car owners all over the world are saving money evervalay with
the W hirlwind, besides having hetter operating mutors. Think « hat
this means rn your own car. Figure np voursavings—enongh fora
radio—a bank accnunt—added pleasures. Whv let the (il Come
panies pronit by your waster  Find out almut this ammazing little
device that will pay foritself every few weeks,
FITS ALL CARS
In just a few minites the Whirdwind can be installed on any make
of car, truck orteactor, It's actually less work than changinge yonr
¢il, or putting water In your baitery. No drilling. tapping or
changes of any kind necessary. Itis guarantead (o work periectly
on any miahke of car, truck or tractor, large or small, new muwdel of
9ld model. The wyre yyg diive the more you nill save,
SALESMEN AND DISTRIBUTORS WANTED 'I'O
MAKE UP TO $100.00 A WEEK AND MOR
Whirtwind men are maklng big profits supprlying this fasnt
selling device that car owners cannot afford o be wilhow,
Lood teril  Is 1111 open.  Free sninpke ofMer t workets,
Full partlen)ars sent on request. Just chieck the coupon.
GUARANTEE

No mltter what & ¢ & ¢ar you have--no matter how blg a gas eater

irflwind will aave you muncy. ‘fy Husrantes
that ule whlrlwmd will more than save its coat in gasoline alone within
(hmy days, nr the trial will cost you nothing. ¢ inVILs 7 W to Lest it

ur risk and expense, Yuou are to be the sole judge.

II am ..IIFRE! TRIAL COUPON RN EEEREAN

Whirtwind Mg, Co., 499-449-A Third St., Milwaukee, Wis,

Gentlenien:  Yon may send me full partienlars of »our

Whlriwind Cinhotellng deslee uml 1ell me e [ can gt
one (ree, Thlx does nt obligate e In any way whatevel.
WM boonoouoooonosooooooaouanac
ADDRESS ........ 00ooB0auoos
(HMAY cooconooooosoooononoa vesrreaaaes

COUNTY
{3 Cheek here if you are interested in full or part time
salesman position,

Thousands of opportunities for young
men to enter the Newspaper®field.
Fascinating work. \nu will meet 1n-
teresting people; interview celebrities,
A famous New York reporter with
twenty years of praciieal experience
has written a whole course of jour
nalism and reporting in six ciasy les
] sans, He shows you the short-cut to
suceess. ITe tells you what to do and what not to iln,
to become a successful reporter.  Send today for
the “PRACTICAL COURSE IN JOURNAL-
ISM” Ly Henry John Brockmeyer of The New
York Evening Post. Just drop us a Postal Card—
no ncul to send moncy, We will mail you the
ulmlc set of six books and you pay the P'ostman
$3.00 plus a few cents fur postage.  No more tc
ay . Muncy alisolutely refumled if not satisfied,
PRESS GUILD
Dept. D-331

$--ALWAYS HAVE LUCK!--$

Tnlucky in_Money, Games,

Love or Dusiness? You
should carry a palr of gen-
uine MYSTIC BRAFHMA
RED LIVE HIGHLY MAQ.
NETIC LODESTONESH,
Rare, amazing, Compelling,
Attractive, thess LIVE
LODESTONES are carrled
by Occult Orlental people
23 s POWERFUL LUCKY
CHARM, ons to prevent
Bad Luck, Evil and Mis-
foriune, and the other to attract much Good Luck, Love,
Happiness and Presperity. Hpeclal, oniy $1.97 for the
two. With free full Instructions, Pay posiman $1.97
and 15¢ postage on delivery. Satisfaction or money re-
funded. You can be LUCKY] Order yours TODAY!

Dept. 864. P.S.BUREAU, Genesa PO, Box 72, BROODKLYN,N.Y,

NOTICE]l Woe absolutely GUARANTEE these lenulnq

Mystie Br-hm- Lodulo&u B.e" ALIVE! Juat what
£.d s

E“GHLX \[AG\I‘{T!I(?I ¢ Rl POWBB'UL.

16-E Murray Street New Yotk
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grid requirves a control-grid bias of three:
wd, with a type "32 tube, this voltage may
he obitained by the drop across the filiment-
hallast

OF conrse, *C7-hins detection may he ap-
plicd to an ordinary "OLA- or "12A-type
tulies by conmecting the grid reluen lead
to the “—" fenuinal of a “C™ hathery, the
pasitive of which is led to the negative fila-
ment line. The proper hiasing voltage for
an '0LA or "12ZA tube, used as a detectar,
should be about one-tenth of the effective
plate voltage applied to the tube,

resistor,

These changes have heen very satistace-
tory in reeonditioning and modernizing the
“I1-Q29," and the ideas set forth shonld
he not only usetul in this ease, but readily
applicable, without further details, to other
receivers of more or less similar design,

Tube-Base Coil Winder

(Continwed fron page 519)

Loosen the holt that goes through the een-
ter, and diseard the large outside frame-
work that helds the soldering lugs.  Fhen
reassenthle the center part; but replace the
short holt with a longer one that can be
placed in the chuck of a smuadl hand drill,
L.ock the hand drill into a vise, or otherwise
secure ity phiyz the tule base into the socket:
and it ean be wound very handily and
exactly.

(Anothier craftsman, Frank 1. Dodd, has
sent in a similar ideas but he uses, instead
of a socket, another old tube base which
has been filled with wax and drilled to re-
ceive the tulie prongs like o socket.—FEditor.)

SUPER-POWER IN EUROPE
s the

i ORLD'S biggest broadeaster” is

\/Vtvrm applicd by the European press
to the new Palish transinitter at Rasin, near
Warsaw.  Its power, 160 kw., while consid-
crably less than that of KDICA's new trans-
mitter, exeeeds that which any Ameriean
station is authorized ta broadeast  durving
regular evening hours,  ‘The masts ave 600
feel highy and 750 feet apart, the largest in
urope.

Acearding to an Fnglish  correspondent
of Popular Wireless, who viewed the appa-
rotus at the Chelmstord works where it was
miade, the station s the first which has
waler-cooled  filements for its transmitting
tules! - We are led to wonder about the
truth of this, especially by veason of an-
other inbcenraey. “The only other broad-
casting station planned  to provide power
anvwhere near this figure was at Bound
Srook, N. . but the Awericans admit that
this station is a failnre (hi) Poland, how-
cever, 18 going to he a suecess.”

Incidentally, while it is necessary to con-
struct special apparatns—say a Jong-wave
frequeney converter—to adapt an American
set to reeeive this station on 1H1 meters,
the power of Fnropean stations has heen
inereased enormonsly sinee the International
Tests some years ago; and, in a quict, favor-
able location not too near any local trans-
mitter, it might be possible for an experi-
menter to bring in Furopean  broadeasts
during the hite afternoons this winter.
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CLASSIFIED ADVERTISEMENTS
Advertisements in this section are inserted
at the tust of ten eents per word for
cach insertion—nmue, initial and address
cach count as one word.  Cash should
accompany  all  elassined  advertisements
utileas placed by a recogmzed advertising
agency.  No  less than ten words  are
accepted.  Advertising  for the April 1931
ivstie slomld he received not later than
February 7th,

DETECTIVES

DETECTIVES Earn Big Money. Fxcellenl opjior-
tunity. Experience unnecessary.  Particulars
Free. Write, George Wagner, 2190B llroadway.

FORMULAS

your awn praducts,  We will
Write for our litera:
I'arkh  Place, New

MARE AND SELIL
furnish you any formulas.
ture.  Chemical Institute. 2R
York, N. Y

PERSONAL

rQ( Al Valuahle

124-A1,

existenee!
twlay ! Box

from your lonely
information free. Write
Iiftin, Ohto.

PRINTING

LETTERIIEADS,  Envelopes, Business  Cuards.

$LOD hundred; 250, $L.75 500, &L25.  Analysi-
Sheet makes servicing simple, 30 for 78¢,  Suw -
ples for stanp. Any forms  reasonahly  priced,

Perbam 'rinting Co., Maquoketa, Towa,

RADIO
SERVICE MEN, ATTENTION — Speakers rc-
wound, ln.lg,mnzed. repaired, $2.00 to $2.75. Com-
plewe Power Pack Service—Transformers rewound,
condenser blocks tepaired, resistors duplicated.
};u..r.nnccd Clark Brothers Radio Co., Albia,
bwa,

RESISTANCES, Condensers, Transformers, Choke
Cails. cie.  Write for sensational low price list,
Bronx Wholesale Radio Company, 3 West Tre-
mont Avenue, New York.

SONG POEM WRITERS

SONG  POEM  WRITERS—"Real”

5 A - Proposition.
1Libbeler, D133N, 214 Keystone,

Chiecago.

ss 000 WILL BE PAID TO
' ANYONE. WHO
PROVES THAT THIS IS,
not the aetual phote uf wyself
showlng wwy  superh  physique
and how the lnss Systemn |Ill.~
h"l’l’-l‘c\l iy own  height

6 fi. 3 3-4 Inches. !lum]rcdsl
of Testinnmlals,  Clients  upl’
10 15 sears old gain from 1 tn
6 Inches in a tew weeks!!
No Appliances—No Drugs—=No Dieting. ROSS
SYSTEM NEVER FAILS. Fee Ten Dollars (:om-
‘plete. iun\lncim. Testlpony and Partirwlars 5
cents stamps. “Allow time for re1urn malls arross
the Mlantie.” G. MALCOLM ROSS, Height Speeialist,
Scarborough, England, (P. 0. Box 13).

ING WRITERS

dvance Royalty Payments,
ng PICTURES; New Talking-Picture Song eequirements,
etc., fully explained in our Free ibstruce
tive book. Writers of Words or Music
for songs may submit their work for free
examination and advice. Past ex=
perience nonecessary. We revise, compese,
arrange music and secore Copyrights.
Our modern method guaranteea approval
Write Today—Newcomer Associates.
1678B Broadway, New York, N. Y.

First in 1907

First To-day

FIMON SEMA Xoon ot

ATENT “‘rnte for Free Guide Book,
“H TO OBTAIN A
ENT" and Record of

fnvention Blank. Send modcl or sketeh and descrip-
tion of your invention for our Free Opinion whether it
eames within Patent Office Rales. RADIO and ELEC-
TRIC\L ( »m: u Speeialty,  Prompt, Eficient Service.

ENT OF FEES IN INSTALLMENTS
VIC‘I’OF! J EVANS & CO., 923 - 9th, Washington, D. C.

See page 562 of this issue and read
the special offer to those who are
actively engaged in radio.
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Mutual Conductance | Iy

(Continued from page 551)

10,000 ohuns: and a signal input of one volt
(A.C) praduces an allernating component
of 08-millimupere—one-fourth the value of
the plate corrent.

Since the AL, component is the only
uscful part of the plate enrrent, for either
mnplification or loud-speaker reproduetion,
the efticiency of the tube is noueh higher
than if it were no more responsive to alter-
mating than it is to direet voltages. 'The
reason of this ditferential action is the Lal J
ancing of the influences of the grid and
the plate voltages.

The endeavor to utilize mutual conduet-
mee more and maore efliciently has caunsed,
not merely new tube designs, but new cir-
ciit designs. The higher the “slope.” the
more  sensitive is  the tube; a condition
reached  just before oseillation, when  the
signal loses control entirely or partly,  In
the super-regencrative cirenit, we have a

SIX BIG AUTO
Boox ALLFSRHPIJ:IPED

on approval; whether you want to qualify as garageowner,
autorepair expert or merely wish to know how to keep your
awn car 100%, efficient, look at these books—they are sent to you for
{ree examination. This brand new 1930 ecition has been prepared by
n large grouix of America’s greatest automotive engincers. Anybody
who ean read will understand them, for this great aytomobile encyclo-
pedia is a veritable zold mine of valuable facts. Take advantage of
this great opportunity now; send in the

S T i 3 B E St coupon for FREFE exanination. You AVIATION
very interesting attempt to .|1v|nl_\lf critieal T T S S L _MOTORS
prid biases to a0 tube, at snch g freguency yourself to pay anything unless you dee l:on?plzl‘lglcl;‘.c‘m[\c‘«ollnl:;l:l‘:lon-

cide to keep the hooks. Just tell us you mobile engineering theve
want to see them and the full set of 6 bonks eontall over |00
great volumes, just off the press, will be pages on Aviatloh Nlotors,
sent to you. Head them, look them and as they are just off the
over and prove to your own satisfaclion ::m{":r’]'dh'l'm‘i“.ﬁ"‘:":“'-gﬂ
that one fact alone, whieh you will find tion obtainable.  This alone
in them, may save you an expensive niake: these books tnralu-
repair, or help you to a better job, abie 10 anyone.

NEW 1930 EDITION
EVERY PAGE UP TO DATE

Imagine booka which are so new that with the co-operation of the largest automohile
manufacturers we huve been able to bring every page right up to date—wiring dia-
grams, construction details, service problems=—are all right up to the nunute, Now here
else that we know of ean you get as complete and up to date information. Over a
niillion dollara of resources have enabled us to pive you the mwt up to date booka
on the subject ever published. You will ind nearly ¥0 pages on front wheel drives
slone. Everybody interested in sutomobiles in any way will welcome these books,
especially on our

NO MONEY OFFER

Thia plan bringe tnis valuable Irformation within the reach of everyone. Yau don't send
s a single penny; you ilont have to psy us aNYThing: just sendl your nane and nddress il
we will send you the complete set of 6 volumes specially bound in e lLuse Fievo covers
Read them earefully, keep them 10 days, Aind out anything ¥011 want 1o knsw and then It you
wanl to keep them send 32.00) then and $3.00 per month ustil the spectal Iow price of only
$21.80 i3 pajd. There 15 no {further obligation.

that eveles of extreme sensitivity witl re-
sult, without losing control ot the tule as
an amplifier.

I 3530
E

o

ey

Jifty Index

You doa’t have to read
the DOCKS through, the
speelnl 1Ny index enables
3ou to put your finger on
tlhemformation wanted in

FIG.5

¢ )
A+ A-B- B+5G. B+

. R . - 1 American Technical Learn All s E N D No Mo N E

A siupletnbe  civenit  obtaining lond-speaker Society Membership About Autes L
strength, by the use of a peutode with s high 3 FREE Sy Get these £ hi new 3 American Teehnical Socicty. Depe. A-83 :
9 =cogal You setudd now for |his heam books 0 ia liberat = rezel Ave. at SNth St.. 3
ampiification and powerful output. new £ volume elinon of anto- offer and lenta wll ihe 5 Chicago. Tilinois J
nioblle enzmeering we witl in- 1hings you want to @ . 1 wouldlike 1o ae the new 8 voluma 1930 ~iition of your autemobale M
¢lude a ¢ohsultation - LBow=—rrh . & bul without shy abligation to bu Lowilt ew renve dal d
b In Wi el srganteatin, S~ R /o i ¢
T o g = [0 0 = g Our jarfe staff of automohlle i 2 moath e Ns e i e , St A ot H
I'he AF. Pc”“"]"- not AL Uin R neral s and aviation experts will he |,.|..,,.M.:'.|.;’..'.'".'.' E é'i-:'lﬂ-&'.’.":.i’.‘...:',".m‘i ‘.’.:ﬁs:'.;"..'.'.ni’i'nii,'-’»’.ﬁ Tethmen: MT‘; send I
here, has practically becomue  stoulard  in ready to hieln you at ai times- = f2 pesdlocsrTiaoflies. :
. e € ‘ 3 ‘ L You can wrile or wire any rime H ame, R I I T P . -
- . for special information—Aansw ere treet. . xS 3 3
LEuropean recvivers of lide date. It has WU DER SRS Ean Vot O eI 5| Sieo 2= 5 B et SR T B 4y s
esulled  from  the attenmpt t oduce a SEXmoul ChLr. Mhis men:: Employers Name . ’ :
I ¢ rom ¢ a i O produee bersliin Is Rood for one (ULl year. Employees Address. S

esansssn sem messussssvas

These books will be sent free Immediately upon recelptof coupon sith wreiter's nam-
fod address and that of his cmptoyer or othet busincss oo us # fefucedDia

power tube which shall draw as little cur-
rent, yet give as mmeh ontput as possible.
With a large amiplification, it feeds out of

a deteetor: and the popular British “mid- | — - = — e
pet” as a two-tube sct“ Losereen-yrid .'l“‘ Be sure to read the announcement on page 516 of this issue which rells the important
tector and a pentade, l.hc anly: American messuge about the first and second Supplements to the OFFICIAL RADIO
output pentode commereially produeed has SERVICE MANUAL

Conitual conduetanee of aboul 20000 We
note the recent appearance of a Enropuean

pawer tnbe which has a mntnal eonductance PATENTS — TRADE MARKS

of 60005 the slope goes up alnost perpen-

. . o - All eazes ted glven persohat ntl hy
dicularly (live “E1O6™ in Fig 2). - - B Tatnrinatlon: sl Booties feae re e R
It may he of interest o onr readers 1o Patent Office and Federal Court Practice coul  and  vest with  eorrectly

matrhed pants 100,000 patterns.

show o reeent experimental  ¢irenit, from Lancustcr, Allwine & Rommel Every palr hand talloreit to vonr m;rhgrg:r
! 2 B » . . > r . “rendyin: ST} ! ® of
an Lnglish wagazine (Fig. 5) in which a Patent OFrees ;‘:ur rO'r'dl'\{”II:let;ore ;:m‘:lnr. '1'1“-:- Ir:'\n '.'3t ¥it guar-

anteed Send piece of cloth or vest today.
SUPERIOR MATCH PANTS COMPANY
115 Sa. Dearborn Street. Dept. 578 Chicago

475 OURAY BLDG., WASHINGTON, D. C.

pentode is shown in o single-tube receiver
with  loud-speaker  output:  regeneration

adds to the pentnde’s high amplifieation, of No Wind SOMETHING DIFFERENT
sixty to cighty,  Such a cirenit, of course, MICROPHONES Elow ri\ i MysteryCigar Lighter
| 1t

could be used only in a suitable location. MAXE
; UP TO 525 A DAY
Showtng this Selestific Mar-el to Men,

New Prinelple of Iznitton, What Make
It Light No Flint p= Frictinn All

For Transmiitters I Al
Systems  and  Recording,
also eables, sneeessorics und
repairs. Catulog just out.
UNIVERSAL MICRO-
PHONE CO., LTD.
Inglewood, California

(The reader who is interested in the measurement
of mutnal condnetanes in tubes will find the methenl
described, and a suitahle testing cirenit shown, un
Pnge 322 of Ramio-Crarr for [anuary, 19 \ il
tammeter and a calibrated resistor, with -
and “C" hatteries, are the ouly apparatus required
for the set-up.)

ARLNG.  Guaranteer! Sample  with Sabe: T"lan,  25¢.

F 31,
UGHTIRIE Sample  Gold.  Ril'er or Chrominnm  Plated,
| $1.00,  Aeentz: Wrlte for Propacltion,
NEW METHOD MFG. C

0.
Desk SF-3. New Method Bldq., Bradford, Pa.
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Hotel Directory of the Radio Trade

The hotels on this and the opposite page are patronized by the Radio Trade. Make them your headquarters.

Around the corner from the
Little Church around the Corner

HOTEL SEVILLE

MADISON AVENUE
& 29th Street

A hotel of distinction and comfort,
within walking distance of shopping
and amusement centers. Five minutes
from Times Square, Pennsylvania Sta-
tion and Grand Central Terminal.

Room @ 3 .00 b Per

and Bath ay Up

Convenient to all
' points of interest

Your Car

Right into
Hotel

PP
i lmmsm [y mainnas B2
RANDOLPH -CLARK-LAKE-LA SALLE-STREETS

" CHICAES
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“Roll Your Own”

(Continued from page 5it)

sary only to chamge the filament resistors
specificd for those which are made for nse
with the two-volt tubes and whatever bat-
tery yom are using. (A mperitex 630 and
631 are designed for the 30 and 31 tubes,
eperating on 6 volls) Tt will be necessary,
also, to change the grid return of Vi to
provide 3 volts of negative “C” bias on this
tube, when it is a *32 type.

If the filament temperatures of the RIS
tubes are automatically regulated, it will
be neeessary to introduece some control of
oscillation and volume.  The  500,000-0lin
variable resistor, mentioned in the original
article, should be connected in the plate
lead common to the primaries of L2 and
1.3

This sct was designed for use with an
aerial, and will give better results than with
a loop. The writer prefers a hakelite sub-
panel.

The layont given originally should present
few difficulties.  After you have proeurved
the parts, lay them out as they were pic-
tured in the original article.  You may use
components  of different makes and  con-
stants, and find problems; but tackle them
systematically, one at a time, and you will
find it casier,

(We hope to have from Mr. Smith an-
other article on developments which he is
nianking along the lines of a modern home-
built set.  Ile has received, and answered
patiently, a great number of letters from
readers asking questions which were not of
a mnature confined to this particular set.
Set constructors should not write to an
author to ask him for information—say,
about turns on a standard R.F. coil, or types
of tubes—which has appeared often in print
and which they should get from books, mag-
azines, or manufacturer's booklets, packages
and advertising—Rditor,)

Radio-Craft Kinks

(Continued from page 540)
shows the method of construction which,
when finished, is surprisingly stiff,
(In most parts of the world, the ¢xpres-
sion “screening” is used for what, in the
United States, is ealled shiclding.—Editor.)

A NEUTRALIZING TOOL
By Ralph L. Green
AKLRELITE “scerewdrivers,” used in neu-
tralizing and making sinmilar adjust-
ments, becore dull with a few minutes’ use
and must be resharpened.  After becoming

IR BONE. KNITTING NE_EE,
* /: ! 3
;’ -] = iy
i
ke & J]
Fig. 4

Another tool which the Service Man or experi-
meuter may contvert from howschold uscs.

hored with this, T hit upon using an ordi-
nary bone knitting needle of large  size
(abont 1-inch).  After filing this to a
serewdriver edge, T fonnd that it held its
edge fairly well, Tt will not break readily
anct is long enough to reach into compara-
tively inaceessible places.
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Radio Guides Planes

(Continued from page 531)

signal light which will flash up when the
plane reaches the vicinity of the  radio
station,

The reeciver has bren so arvanged that
telephone conununication and weather hroad-
casts can be received at the sie time that
the radio compass is being used.

This new homing system is immune to
errory even though the plane is banking or
in a tailspin.  1ts range is rated as 200
miles; though it has operated suceessfully
at greater distances,

While developed primarily  for aviation
purposes, the course finder may be applied
equally well to the purposes of navigation;
and will furnish the sea captain approach-
ingr a coast with not one, but nany, bearings
with which to correct his course. The ox-
tension of service from radio beneons and
compass stations, therefore, need not he as
costly as hitherto expected; although special
services will be necessary for the guidance
of increasing aerial tratfie,

Tests of the System

With the apparatus  illustrated, recent
tests were made on the airlane hetween
Los Angeles and San Franeisco with one
of the passenger planes of the Transcon-
tinental and Western Air's Pacifie division.

Pilot Harlan Tull tuned in on the govern-
ment radio station at Qakland, umediately
after taking off from Los Angeles. Through-
out the 400-mile fAight, the needle on his
meter pointed to dead eenter when he was
on the proper course, but wavered to one
side whenever he devisted from his course,
When he arrived direetly over the radio

station, the needle vibrated suddenly. (11}

is hoped to extend the operation of the prin-
ciple shortly to give a ecorrect angle for
lawding, even in blind flight.)

For the supplementary  receiver  illus-
trated, (lower right) phig-in coils make pros-
sible tuning over bands below the long-wave
beacon  signals anet the  broadeast rangre
which fulls below it.  The lightness of the
apparatus—some ten pounds—makes it cs-
pecially suitable for airplane service.

Subsequent tests have been made before
representatives of the U. S Army; and
negotiations for the commercial production
of instruments of this tyvpe are announecd,

The Radio Craftsmen

(Continued from page 345)

W8BXY at OId Forge, N, Y., several times
in the daytime, and quite loudly,

The main disadvantage is that T have to
control the regeneration by putting my fin-
ger on the variable grid leak; it is very hard
to regulate, and that is the only reason 1
have not been able to log so nany stations
aecurately,

Hoxacr Enoy,
Sidney, N, Y,

(Sinee the primary of a broadenst coil has
fewer turns than the secondary, it will tune
nuch lower with the sane eapacity across
its and this prodnees the effeet noticed, The
hookup, however, ~an hardly be as efficient
as a regular short-wave circuit.—lditor.)

l
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Hotel Directory of the Radio Trade

GYMNASIUM
SWIMMING POOL
SOCIAL ACTIVITIES
SPACIOUS LOUNGES

SINGLE §
ROOMS '
with BATH 222

SPECIAL
WEEKLY RATES
SINGLE 7822 up
DOUBLET 16°° P

e

GEO. TURKEL~-MGOR.

00 ROOM-

CLUB HOTEL
ﬁ)r Men & Women

b TN

“SOUTH OF THE

, . 5]
5 e ,;_f"*‘,-;;}_ MASON-DIXON LINE"
K 1&5“-[!_' el is but another way of saying
R o W "Hospitality"
HOTEL LUDY

South Carolina Avenue at the Boardwalk
Atlantic City's Newest Centrally Located Fireproof Hotel
IS South of the Mason-Dixon Line
Its RATES are as PLEASING as its hospitality
$5 up Daily — American Plan — $30 up Weekly
$2.50 up Daily — European Plan
Fireproof Garage Attached
R. B. LUDY, M.D.

The HOTEL

SERVICE MEN — DEALERS

A few minutes of your time NOW. spent in reading the inter-
esting announcement of the OFFICIAL RADIO SERVICE I
MANUAL which appears on page 553 of this issue, might
save you hours of time in servicing in the future. Every
dealer, Service Man and custom set builder should have a
copy at his disposal,
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- HOTEL DIRECTORY

of the Radio Trade

The Home Hotel
of New York

Homelike in service,
appointments and lo-
cation . . . away from
noise and congestion,
yet but a few minutes
from Times Square. ..
garage facilities for
tourists.

Room and Bath from
$3 single $4 doutle

500 Rooms

Home folks will
like this hotel

HOTEL

BRETTON HALL.

BROADWAY at 86th ST.
NEW YORK

|

WELCOME 1
NEW YORK and
The HOTEL
@VERNOR
(QINTON

31 ST 7™ AVE,
oppo:ifeiﬁ NNA.R.R.STATION

1200 Rooms each
with Bath, Servi-
dor and Circulat-
ing lce Water,
also Radio
Provisions

BACK ISSUES OF

RADIO-CRAFT can still be had
at the regular price of 25 cents
each. If you are in need of any
copies for reference or servicing
work, mail your order with remit-
tance to RADIO-CRAFT, 98 Park
Place, New York, N, Y,

.
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New Uses of Radio Recording

PERMANENT TELEPHONE RECORDS
Wlll[.l", the telephone is the wedimn
of increasingly lomg-distant and jm-
portant  husiness  deals, that  inter-
national talks have been made possible hy
radio, the law has Jooked with suspicion
for some lwndreds of years on apreements
of any importance, wnless the terms were
written down,
so the scheme of a
Aunstralin, recorded in Wireless  Weekly
(Australin) may find  pmany  imitators in
these davs of electrical recording: though
not included in American

now

firtn in Melbourne,

service is
telephone tariffs.

“An ingenious stratagem was adopted by
a Melbourne firm to obtain a permianent
record of a conversation conducted recently
hetween Melbourne and Birminghanr (Fng-
land). Being advised that a call was com-
ing through from Birmingbam, the Mel-
hourne firm arranged to have an cleetrieal
recording instruntent tapped in their tele-
phone  cireuit during the  whole of  the
conversation.

“Fhe telephone diseussion concerned de-
tailed figures and specitications, which were
recorded, and constituted an accurate state-
nent of the business which eonld be dealt
with when the time factor did not invalve
the chiarge of £2 (F10) o minute.  Verbatim
reports of the conversation have, it is un-
derstood, been sent from Melbourne to Bir-
mingham, and the firm intends to plice this
and future recorded conversations the
office files for reference.

“This is believed to be the first oceasion
on whiel a long-distance call of this nature
has heen eleetrieally recorded. Radio ex-
perts Jook forward to the time in the near
future such a record will prove in
bnsiness dealings as binding as the written
contract.”

such

on

when

RECORDING CONVINCES SKEPTICS
Editor. Rapro-Crarr:

In ¥. L. Smith's ohjections to the Stenade,
I netice that he fears the shattering of
the ervstal from too high a signal strenpth.
1 take it that he is comparing the small
power in the LE. amplifier of the receiver
with  the  inunense handled by a
transmitter, 1T have no data on erystals
innmediately at hand, nor do 1 have the
money ta afford shattering one for such a
test: but 1 do not believe the output of
the strongest LE. amplificr is sufficient te
shatter a ervstal with its natural period as
low as even fifteen hundred kiloeyeles. 1ow-
ever, 1 oreally can not conceive the idea
that cirenit as the Stenode
conld give reproduction with the same fidel-
ity asx an amplifier with a ten ke band.
Here's hoping, however, that the circuit is
a suecess: as it will probahly bring about
the evolution of cheaper and better erystals.

A word or two about home recording: T
think it is the best idea sinee sereen-grid
It makes it possible for the DX
hound to prove to his friends that be pot
that eertain station at that eertain time,
I have made several reproductions of code
stations I have received; 1 lend these to
my  friends who are studying  code, and

Ilil\\'l'r

sueh a uses

tubes,

they find that o phonograpl makes a nice
cade-practice machine.

I have played with short-wave receivers
gnite a hit but 1 have not had sueh preat
anecess. So far T have had onty the follow-
ing toreign hroadeast stationsg Nauen, Ger-
many; Rughy, England; London, England;
Madrid, Spaing  Melbourne, Aunstratia, 1
lave tried nearly o hondred different cir-
cuits, inelnding a superhet simitar to the

new  R.C.A., with  the inductanee  and
capacity reduced.
I had one shortwaver, a TR with

regenerative detector, which 1 could tune
by standing three feet away and moving
my hand,  This was about ten meters. 1
find that as many as five stages of ardio
way he used on a SWset with nmch more
volunte than two or three will produce and
with little howl, if the voltages are properly
balanced. At present, T oam experimenting
with tuned audio systems and their appli-
cation to the shart waves.
Mancrs AL McCov,
3213 Blackburn Street, Dallas, Teras,

PERMANENT PROGRAM RECORDS
HE German listener  misses very  few
worth-while  outside  bhroadeasts, even

if the progranmie is one which cannot be
altered for the inclusion of such o relay.

Both Frankfurt and Stuttgart have their

own recording plants, and if, as it happens,
they eannot see their way to give their
listeners the hroadeast of an  interesting
event at the time it is taking place, they
register the relay on wax and store it for
future use—Wireless Muogazine.

BIGGER AND BIGGER

R('.\I(DRS have it that the Soviet re-

publies, already possessor of more sta-
tions and higher power than other Furopean
countries, will ereet 500-kw. broadeast trans-
mitters in Leningrad and Moscow,  Political,
well as  radio interference, from  these
giant voices of the Fast is feared by neigh-
bhoring countries,

ias

{nformatioh Bureau

(Continucd from page 552)

holding the “mike” with the diaphragm in a hori-
zontal position, in ene hand, and striking it gently
against the other hand.  Also, try gently striking
the edge of the micruphone against one hand.  Note
that damage may result if this procedure is fol-
lowed with the eurrent on; make certain that the
microphone is disconnected from the hattery circuit
while undergaing this manipulation, Do not strike
the diaphragm,

1f the mike’” i~ lucated in an excessively moist
place it may he advisable to plice the unit under
an eleetric light bulb, in front of an electric heater
(at some distance), or in the rays of strong sun-
light, to drive ont the muisture that has cansed the
packing of the carbun,  Most microphones are, after
assembly. tested and balineed with meters; and they
should not he opencd or tampered with,

((1.2)  What are the average impedance vihies,
of the primary and secondary windings of trans-
formers designed to match a carbon-lmtton  micro-
phone to a vacuum-tuhe grid circuit?

(A.2) The average values are: Primary, 200
ohms: secondary, 400,000 ohms,  'These values are
for the usual 1,000.cycle standard,



SATISFACTION!

FACTURER'S COST!

In most

e RADIO’S GREATEST VALUES!

LL merchandise listed is BRAND NEW and is shipped in the original,
factory sealed cartons and carries the same guarantee of ABSOLUTE

Due to the demand for this seasonable merchandise
actually exceeding the available supply, ACT IMMEDIATELY!

instances, our SALE PRICES ARE LOWER THAN THE ACTUAL MANU.

Join the ever swelling ranks of our 100 per cent SATISFIED CUSTOMERS,
ORDER DIRECT FROM THIS PAGE TODAY.

Dry Electrolytic Condensers

Mt In any position! Guaran-
leed never Lo blow oul!  Remark-
ably epmipact and very inexpensive,
neemitting gencrous use of filter-
Ing systens, The grealer the mfd.
caparvity empleyed, the less A.C.
T remains, 500 volt peak rating,
Tdeal fur all 171A - 215 power
nacks—-nse two of each capacity
desieed e 258 pawer packs {1,000
solt peak thereby assured),

No. Mfd. Diameter Length
1801 1 H o, 2% in.
1802 2 1 In. 24 in.
1864 4 1t in. 24 in.
1808 b 1% jn. il i
1818 16 3 in 413 T
1824 21 3 in, 4‘/. in.
1832 32 in. 11 in,

Cavalier Model 159 Console

With Peerless Speaker
This heautifu] and (Hs-
tinetlve eabinet is sold
with the hmilt-In Pecr-
Tess NSreaker. Tt Is de-
elgnesl  to  provide a
maximnm cabinet at a
minlmum prlee, Venwers
of Fitnred Wabwt with
attractive carvings and
unnsital Iurnings,  Set
Campartment, 213% in.
while x 1038 in. deep x
8 In. high. lteight, 38
in. Shipping welght 65

¥ Ibs.  Packed in original
crate. Complete with Speaker. 9.95
No. {50—YOUR SPECIAL PRICE
Thordarson Standard Replace-

ment Power Transformer

70 WATTS

This transformer
may he used in
hulklinge up  nex-
pensive rhassls; op
for teplacetnent in
sucl standard com-
Dinalions  as  thres
‘213, two "27's, hwo
"TIN's or two "437s,
And An ‘80 rectifier,
Syitable  fur  the
home - huilt rack-
nnd-panel pablic address ampllfier, or cab-

fnet-type phonograph  panver wmpdilier.  lust
the foundation uuit for an andio anypliller
tu be usal as a sigidard of comparison,
Well deslened.  Conneetlons  are made  to
solderine Jugs on the twn end plates.  Irimen-
sions: 3% X 3% X I lnehes. For 110-120
volts, 50-60 eycles, Shlpping welght 514 Ibs,
List Price. $12.50. Z 75
No. 1405—YOUR PRICE........ )

Kolster Magnetic

Cone Speaker Chassis

May he comnected directly
in the plate eircuit of type
TE2ZA lubes: or to higher-
power tuhes throngh A ont-
pur devlee. Da push-pall cle-
eaits, speaker may I con-
nected from Hate to plate.
9-ineh cune’’ type,  Paper-
ratth- is  preventsd hy g
Hatinel damber; hass potes
are well uluced (ue to
the "'free-ed rfect.  Itx
small «dimen-iung mnke ft
ellgible for use in home-
constructed midget sets
Conmes with 6 ft. cord.  Dimensions: 10 x
51, x 91 inches. Shipbing weight 615 Ihs,
List Price. $18.00, 2 85

No. 1500—YOUR PRICE

Short-Wave Converter

Build a shart-wave coi-
verter al luwest Drice on
recartl. but with which
excellent  resnlts are
ahtainable nevertheless.
The vultage far the three
227 thibe: nxed may be
ihtained fram Ao eXxter-
nul filament transformer
ar  frin A& secnmilary
winding of 2% volts In
a power mmck,  Wave-
length from 30 1t 110
rhng-ln colls; col)l switeh 1s
Single dial tuning,

n\.ll
useld to cover wive hamd,
no geonting, ho hody capaclty, no squeals,

meters.

Leak-conddeoser mudulatlon.  Converter cun-
sisting of all jarts (less fitament transformer)
inchuding calinet, panel sagsram and §-page
Instructlon shect (less tubes). 4.85
No. 1619—YOUR PRICE..... .

No. 1615—8-Volt Battery Model. umo price.

R.C.A. Double Filter Chokes
(No. 8336)

ing the okl hattery
This heasy-duly. extreme. set. This power transe
Iy strong, double  tilter former used in Earl
chioke can be nsed for all Model n-(-ehu
types  af tlter  cirenlts, supplies s
experlmental work, jawer and “C'* potentlals
aniplifiers, recelvers. elim- for: two ’'27's {or
inalors, power Dacks, coile acreenr - frld *28's),
verted sets, ete.  lKnnwp three "26s, two'T1A’8
as R. (. A replacemeng and une ‘80 rectlfier;
part for all Rulinla mods total current cutput of Ligh-voltage winding
els, mrllrulnrl‘y Nos, 33, at maximum cutput {(ahout
17 and 18, Each clwke ma. 1ligh-voltage secondary,
1D.C. resistance, 500 olims, ing for "27's, aml fur 1.
Canneeled in Larallel. these tapped, May be used In

<oubl
ries a

rits at S0Mil)s,
case with special Insntating compound.

Make money revamp-

e filter clinkes have a rating of 15 Hen-
t 160 Mills; connected in serles, 60 Hen-
Fully shielded in heavy metal

Rize | pack. Size 3% x 3 x 2%

comhinatlions. wultahle reslstors,
4-mf, filter condensers. two 30-henry chokes
and by-pass condensers camblete {ine power

Earl Power Transformer
70 WATTS

Is &0

ament wind-
s uare center-
any numher of
a couple of

inches. 16 long

My x3IK x :", Shipping weight 6 s, |(.,|I‘|, and full wlrlng im,-.;;g;,,_ Shipping
List Price $10.05. welsht 3 1bs. Ljst Price $7.50. 5
YOUR SPECIAL PRICE........ 956 HWo. 1410—YOUR SPECIAL PRIGE 1

“250" A.C. Power Transformer

special 85-volt primary. will maintain even
voltage aver 103 to 125 valts,

tor, such as the Amnerite,
with List Prlce.

1400—~YOUR PRICE..

Welzht 212 1he.

In tcunjunction the
No.

Eutirely shielded

Shielded “A” Transformer

Maolernlze storage bat-

This power transformer ; t
supplles correnta for flve trn"ren-ﬂ!rers h.\“)l‘l"llhll«
15 - voit  Aeelurus  tules ing *D1A’s with *26's and
drawing 5 Ma. and #1773 heatedd Dy thig tlla-
amp.  on filaments; une ment teansformer. Nup-
25 V. tube: two H’s, plies 1 2.5, and 5
aml two "¥l's. Twe 227 volt I;\'Innll;m
or 221 (if suirable n-ﬂht- t e, e'ef ]
anre Is used) and 50 thtee ‘283, fwa ‘s,
volts. Full wave 137" and and two 120" or TTA s
¢ A line ballast resls- {'hl inches. For 110-

- v ovalis. H0-60 cyeles.

34 50.

- §175

in metal. 3 X 1% x 614 Inches Il;ugn
J 5 s, .
e L Priee. 520,00, ‘°“$ 475 | A K. 31:38 Filter Choke and
No. 1412—YOUR PRICE........ Condenser Block
Contalns two filtee
. chokes, a speaker oute
2.5 Volt Filament Transformer | put ciwke, two highe
voltage filter cummiensers,
60 WATTS a detector by-pass con-
{las 2 center-talped wind- denser, and an R.F.-
ings. Iioth  deliver 2.5 A" by-pass comlenser,
volts,  Oue winding glves each conoecting  lead
3 amperes: the otier, 11 Dheing Identitled by col-
ampberes. Pigtall lvads, ors. To make up efcient
Heavy Ieon case. beauti- powet pack for & re-
fully finlshed In  hrown ceiveP using & type '7lA
ceackle. 110 te 120 valis, tutpnt tabe you nest only a rectifier tube
50 to G oyeles. Dimen- socket, a voltaze divider. a power transfor-
sions: 3% x 5 x 41 mer. amd this filter block. 3%4x1%x5 Inches.
inches. Shipting weirht Shipping weixght 6 lbs,
o Ibs. List Price, $6.00. $3_45 List Price. $7.50. 495
No. 1414—YOUR PRICE........ No, 1800-283—YOUR PRICE.... °

2F R EE

We have fust
SERVICE THEATISE 1t
the way thronzh, 52 new
clreult «dingrams. 110 Hin

Partial contentz: Moderulz
sels.
sets,  Relection of tubea.
tube,  The [wver tube,
grid or " blas elroun
ampdifiers.  Replacing
furmers.

ilividers.  \Wattare of
furmers,
renlacement pnrts

Filter comdensers,
eliminatora, AT,

DOPE—XN{FT A REPRINT

full of REAL
all the way throm
eptalor  seetlan
WRITE 10

DAY.  Enc'ose 2 cents

lesnett our  new

Phone. attachments.
choose puwer transfurimers.

Helecting  amd

Renalring

has
hnnkum—nﬁrrr foumd anywhere hefore.

“RADIO
« sl ot gl
hookuns and
stratlens

ing old radlo

How 1o comven Lattery 1o (haver

The detertor
Clanges In
8. Puent pull
auldlo  trans-
How to
Voltage
pwer trang-
Installing
radio  sete,
g
HRAND NEW
lmck

tdio fnformation

h  Fyven the

tlozens  of

for postage.

Treatise sent by return malf.

GUARANTEED 6 MONTHS NECNTRON TUBES

Snll on a 6 MONTHS FHi
BARIN, PROVIDING TI'BE LI NTS!

F REPLACEMENT GUARAMNTER
All tubes are earefully

meter-tested befure shipment, and  carefully packed. ])u not

mmfusu these TG QUALITY tubes with ang ather “‘low

nriced” tnhes—onr low prices are possible hecause we do a

VOLUME business!

Choice of Chaice of Choice of Choice of
226 112A 245 222
227 200-A-109UX 280 210
171A 1900 V-120 151 250
201A 224 251

63c¢ each 70¢ each 86c each $1.60 each

Utah Dynamic A.C. Power
Speaker—Model 33A

110-volt, GU-vyrle
A.C. light socket
supply for fiekd
excitation with
Westinghouse «ry
rectifier.
9 in. high, 03
In. whde, 7% in
deep  Speaker
comes packeld in
woulin crate,
Welzht 10 Ths, It
Is une of the
must powerful as
well as best re-
produeers in the market.
List Price $50.00.

No. 1506—YOUR SPECIAL PRICE

L

Y-inch cone,

7 50

Kolster Jumbo

A.C. Power Transformer
85 WATTS
WHI  supply  sufficlent

R \ current and valtage f(or
-m_ push-pull '10%s, in con-
Junection with type ‘St

f-wave rectitiers. The

2,25 -valt secolulary out-

8 put s just Lbebww dhe

£ rated maximum for type

‘21 nnd 2T tubes: tnbes

will Jaxt much  longer

than when heated from

& hizher-vollage trans-

TFour secondarles are rated ls fol -
Kevotnlary N1, 7.5 1.25 2

former.
lows:

celter-tabpeid, T.J Y. i
425 A NSELO2U5 \ . 725
V.. 40 Ma. l-'rlmllry is lwmml for luw ding
voltake. ilas elght feet drilled for mounting

to base of pack. (enerous iroll Core Assures
ecool performance under heavy Ioad, For
110-120 Yults, 50-60 Cycles, Dimensjuns:
1% x 41, x 414 inches. Shipping welzht,
12 1bs. List Price. $19.50 $6_7°
No. 4336—YOUR PRICE........

The SONOLA 1931 A.C. Model

. N

Midget Receiver

RCA LICENSED

Midget Receiver
outherform MmAnNy
of (ts lancer hrothers.
V'ses 5 tubes: 3 screen
erid, 213 power tube,
280 reciifier. Rala Jdy-
namic. Large capaclty
tilter, Perfectly shield-
ml. Relectlvlty obtained
by use of three tuned
atares.  Hlegh amplifi-
ratlon is assured hy
screen £rid RE. screen
#rid power detector and
‘43 vutput. Rola Dynamle mives wonderful
reproducilon. So small you can put it any-
where yet 1t wlll tit. There may be cheaper
midgets on the market. We are fully aware
of thls, That's exactly why you should
have a SONOLA. Thers is NO GRIEF with
this hioh grade set. For 30 1u 60 cyele,
110 volts. Dimensinos: 14 x 9 X 1% Inches
high.  Shippdng weight 30 ibs.  Ljst Price,
$59.50. Z_zs
No. 2500—Your Price (Ius tubes)

This
will

Genuine Magnavox Microphone
Do Your Own Home Phononraph Recording
Made by the world-
famous Magnavax "o, 3
While arizinally made -

to strap on the head, 3

1t §s ensy tn serew A d

handle onto one of -
the slde hrackers. The shle brackets are
cavered  with  Soft rubleer and  jdace {he
microphoue at the best speakinz  distance

from the mouth. Comes with 6 fecr of cord.
The biogest mike bargain in Ameriea! Com-
nlrie with strapa and bnckle to fit around
head. Brand new. in oricinai factory pack-

ILm:.' .\‘hlmll‘m'il ;;rizht T 1h.
ist Price. $10.75.

No. 1610—YOUR SPECIAL PRICE 3155
“RTC” High-Voltage “Puncture
Proof” Filter Condenser Units
We duarantee these con-

densers unconditionally. They

Are  ideal for Eeneral re-
placement purposes aml can
he installed In any new
mower-pack.  All condensers
are  furnished with 8-inch
lensths of tinned °‘push-
back* wire.

600 VOLTS 800 VOLTS
Cat. Mrd. Your Cat. M(d. Your
No, Capac. Price No. Capac. Price
1202 Va $0.25 1708 | $0.45
1763 ) .30 1707 2 75
1704 2 40 1708 4 1.10
1705 4 .60

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN $3.00.
If C. O. D. shipment is desired, please remit 20%
remittance, which must accompany all orders; bal-

ance on delivery.

If the full cash smount accompanies the order,
Send money order—
J. 8. stampa (any denominations.)

you may deduct 2% dincount.
. certilied chickh—!

Radio Trading Co.
25 West Broadway
New York, N. Y.

ORDER FROM THIS PAGE.
offers from time to time in this magazine.

You will ind special
Get our

bix FREE catalog for the greatest Radio Bargains

in the U. 8.
Should you

wish goods shipped by parcel post, be

sure to include sufficient extra remittance for same.
Any excess will be refunded.
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At the tremendously low prices at which the merchandise below is oftered, every
radio dealer, service man or mechanic should equip himself with stock for future

use. It is probable that such low prices will not prevail for long.

KOLSTER 245 POWER AMPLIFIER WITH | RADIART POWER TRANSFORMER
MATCHED DYNAMIC SPEAKER All Secondaries are Center-tapped

VOLTAGES AS FOLLOWS:
An Qutfit of SUPPLIES

Primary—110 welt, 30 1 60 edeles A.C.
Secondary wlt,  supplies  filament
for tive or nwre Nereen-Grid w227
. type tubes.

Proven Superiority

LIST, $98.00
Less Tubes

QOur Net Price $24.50

Less Tubes

secondary—2.3  volt, subplies filament
for lwa 213 Power tubes,

secotdary—5  wlt, supplies filament for
one 230 Kectlfier.

Rerundary—ITlgh Vollage, 375 volts each

For vadlo. phonegiaph or publlc adidress systems. et ro s peech amd mitsle wltl clous thilelity of tene. side of 1ap, supplles sufficicnt plate eur- »
Fhe amblitier bis 2 otage -, isbne o 297 (o the firsg and teo 235 thbes Ju the L-pull slage with a 280 rectitier, - fent for 1wo 313 Power tubes

For Laoeli. nUeryele alieinatis ren - p

The Kalsler Liynainle sp. i with B heded In the brive of this outtit, is ACCURMTELY O

N T R Our Net Price. ... ............ $3.75

245 POWER TRANSFORMER“ .
or e wlth o oa wsa meetiiler
' : - BARGAINS IN TUBES

tube, 1o deliver It~ Iy

at N dlial Jdightly
Regular SILVER SHIELD or AR Vacimm  Tubes—100 per
cent. replatement within three mumiths provided they still light

|reles.
higher ‘oltize  at lower alraln,
from 105 - - wlt ALcs dine
(marked 110 vy, 5S¢ YT
The prbmary s tapped  at ¥
solts I rast o voliage regulater

i» weed T black wmimad lead XA Looieneiniinan $0.35
=s conen IIf qu hl LAKe  CERU- X226 .. .40
atar EE " the otheer uri
In:alxll i: 1||:|v|m-n u Y227 .. -5¢
Lator i< used, the Y224 . 75
forn the eirouit X245 . . . 50
5 o o X280 ..... .
tor 21 X171A ..., ereeas 30

XH2ZA oiiveiniiianas, &30
NO LESS THAN TEN TUBES SOLD AT ONE TIME

A <
. fur oup tooel
and all lemls a
re bidilen eseept ar hotunn,

280 filament; 2% tolis
Uenter taps
pliste Lawloatlons

ightsim bl deads  enter from the <bles, lmt 11 preterred
may be tuken off through the Lot [t P anner
by pushing thenr through the rehber g ghs Shipplog
welght, 12 Ibs.  Owerall size: &7 evtreme whith x 1

Our Net Price $7.35 COMBINATION “A.B.C.” Isn’t This What Yov've

No. 250 POWER TRANSFORMER POWER PACK Been Wanting?

Our Net Price.............coevivnen- $8.50 WIRED READY FOR USE
No. 171 POWER TRANSFORMER ' higl s sutdies A G .
O Mat e e s Bl it el s ety Sglie S nGE Ve L AT LAST A REAL NOISE AND

<120 Volts — 50.60 Cyele H
245 B SUPPLY CHOKE e e b vower bl 3D LRSS

. The Power Transforner s de-igned to tuKe cate of @ Cut down wuseless serv-
Tou hoke toil tor 18 filtratlon in D.C. DYNAMIC SPEAKER, tuu connectlons betng pire- ice ealls: You uill fiml
2% alrenite; o ouha vhuis 1Lt re- vided on the pack for samc. thils aithle 1 he a
ﬂ: ml:l-le . in : Tunee ;m | lvi,,,;[ |\\.‘1 moned -~arver, as well as
' s wnndlng apped, vt . 3 noney-mker for
place rivlag  thiee cetions und Pr]ce Now $6, 75 you.  The majority of
toir  ontl i winittlng a2 yanr sendee-calls  are

i 1
to Hiier. This method
titier tube life aml fllter
e

. -t filivation is splen-
i bk leni” K 0 o ACME 8.7 Mfd.
::‘llu-lemunvt \‘ri.lu\‘\ I'ul.“ll-”'urr :ﬂe“rem REPLACEMENT
] 1ses Now
BLOCK hl'lllt;plt;mls:slullulh:::‘ -wllh

ofde Capa dries  supgesied:  black,
wnie; aed 1 omtdo; green, & nfd;
CONDENSER the **Maxim Filterad"
wnl your tronbles are over. Works on all enrrents-
Automabic- -Renuires no adjustment~—-Take advantage «f

“chn i

due o lne-noles. Tlaw
letiglhenis

much thie and marevial
hag  been  wastesl  hy
your  Nervice  Deparn
mient  makg  seevial
apburatus ta et (down

1

sellow, S Tl In shielded pollshed
aluminum cure.  Shipping welght, {4 lbs

Our Net Price $3.65 Tapped at 2.3 400 Volts thi- offer now  Special introductory offer for a limited
3 'l':::: . time only., Heavy Duty.
POWERTONE TONE CONTROL i LIST PRICE. $7.50
N ‘;'n High, 17 ‘\\'l—:]l'. 31‘4;1 l;ef‘p, Our Net Prlce $2.65
(= — sl slacrement~ in 1Y
. -\' / \ E;ll‘hll'l:inglrm:ﬂ ";‘Il‘ul\\'::{ 1‘=|E-kﬁ —
or the average Electrle st .
Our Net Price R.C.A. MAGNETIC CHASSIS :
$1.75 e i gy
Model 100N and 10013

1

S[::'dkl'ri. whieh list for as
Iaintiln’ a's _'_835‘ f.\‘ute hulltlillr!
NATHAN]EL BALD vV ]N l‘l:‘nllﬂuf.- ll:l—llemsFe?ﬁ:r m"i;:i
N . coltage
DYNAMIC D.C. SPEAKER el Do e 500 ¥olta,
without anv trace of iz

i L . tortlon, rattllng  or  blast-
'mlfl. I'I]"::"lul‘l";:"l‘("‘l""“"B';“I%_ ing Eauipped  with  pens

PLACE ADAPTERS
UNDER POWER

A selentificully  de-Tgned in<trument for the tegulation and ) 1 N
antral of tonal quality  Classleal nsie. great slukers, fa- win Quality Wil 1o 'al‘rl?:slhmkﬂ “'['IZI::““!"‘:"C.?:
e artlsts vdn be Beand the way sou e always konged to Baklwin Lilkh  ~ta ls, curately R Entered: Tha

hear them. The 1 V1 easily and auickly Installed
withuut the use o . LIST PRICE, §

Our Net Pric'e $2.55

EDISON AUDIO
TRANSFORMER

Ratio 3'5 :1

g?zl;n' o $98-053 Our Net Price .. $4.95 | Our Net Price. . ..........$3.25

MAIL ORDERS GRENPARK COMPANY e e i, el

TO: 245 Greenwich St. Dept. RC New York, N. Y. Srteance "wrth "orderomty.

Wwhich lEve heeli Fespoti=
sible for Baldwin world
wide lewdership ]
tone yuality

& inehes, depnl
Pleld resistin
el Thi

sturdy metal irame is lined
with a special fabrie,
zivath impraving the seouse
tie gmoperties of this sen=
satlona] ~peaker!  Note the
corrufated surface of the
cone, an excfysive feature—
enhances perfect tomal re.
:r:du:':llnn au:ltitiﬂ con.
i N ke iderably. ost eompaetl
ﬂ!:l curpent o speaker made: 9" outside dinmeter{
i 4'2” deep everall.

AT Rereliers
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Carries . l

of Replacement Parts
WRITE FOR NEW CATALOGUE

The Robert Findlay Artistic Radio Consoles

LESIGNED expressly for Crosley Jewelbox, Showbox and
A REAL D Gentbox Receivers, but may be used with others.
BUY! Finished with the f)t.:-‘llll)' of fine, carefully matched veneers,
with attractive speaker grille. Made entirely of metal.

Console vibration and other unpreventable causes oi distortion
Iave been climinated.  The baftle construction is the last word
tur true dynamic reproduction.

Junier Lowbey, Model 3-5 (right)

Hleighn, W inches; widih, & hes; depth, 11
Inche Nhipping  wetgl S pod

LIST PRICE. $30.00

Our Price, $3.95

erless ier :
Highboy, Model 31 (left) Pe Courier or Transformer Corporation

i, 0 s i+ AN of America DYNAMIC

Wl P SO SPEAKER CHASSIS

LIST PRICE, $50.00 2500 Ohm D.C. Field

Lowboy, Medel 3

Height, 40 Juches; width, 26 fnehes;
depth, 14%  inchos, Rhipping wejght
T poyunds

LIST PRICE, $32.00

Our Price, $3.95

Our Price, $5.95

The Iatest and hest PPeerlese  Speaker
Center-tapped ee coll
Eiuipped  with  output  fianer
S-inch Qbaphrag
Cat. No. 175

Our Price, $7.50

VICTOR REPLACEMENT CON-| WESTERN

DENSER BLOCK ELECTRIC CENTRALAB, FROST, CARTER,
10 MFD.. 600 voLTS TYPE CW 58 YAXLEY and CLAROSTAT

o HAND ¥

L "I"’I"“ ! ""“:m . MICROPHONE &4 VOLUME CONTROLS

I\I;:u "5;:‘ in '|. ,<., .:, In. hizh WITH SWITCH and

e cat. Ne. 3602 POTENTIOMETERS
Our Price, $2.25 QOur Price, $8.50 Terfert dide contaet

Standard Y4 -In. shaft

ROTOR Cat. Net

R.CA. VICTOR UNCASED CONDENSER [ . ROTOR o Qo Description o
1000 VOLTS D.C. WORKING VOLTAGE MOTOR 3754 20 Ohm C. T. $ .15

Bl L et : 3760 200 Oohm C. T. .25

are Compact ad - moistur h'rm_f, hnpregnated  in r--.._. ] 2956 400 Ohm C. T. 45

spedad heat vesloring cuminind, S R 37TH 1,000 Ohm Potentiometer .25

100% REPLACEMENT GUARANTEED f‘r L s 3762 2,000 Ol C. T. .35

e 3751 303800 Ohim Twin 40

Cat. Cat. Neo. 121 3778 3000 Ohm Volnme Control .25
No. Size Each COMPLETE WITH TURNTABLE R 5,000 Ol Volume Control .25
e ot ey Cient 3802 6.000 Ohm Volume Control .25

24997 15 Mftd.. 25¢. $2.50 doz. | ! nientable SR and conp RYIES 10000 Ol Volume Control .30
AL OO el LR Wiinker | 3779 25000 Ohm Potentiometer .35

2928 1 Mid. 35¢. 3.60 doz. |  on-tant w et Siorew- |3THY 40,000 Olun Twin 90
e thuctuiting Assures aneven | 3780 50,000 Ol Potentiometer .35

2929 2 Mfd. 50c. 550 doz. | il tonmdnctlen wlient leor | agp 100,000 Ohm Tawin 40
leeny § or. LIST, $22.00. 3764 2000000 Ohm Twin .25

2930 94 Mfd. 85¢. 9.00 doz. Our Price, $3_25 STST O 500000 Ohm Velume Control .35

MAIL baanse 6. 0.0 pxeanr
ORDERS TO count aliowed for full re-

mittance with order only.
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Amazingly Easy
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Way

to Learn RADIO-TELEVISION
TALKING PICTURES

Don’t spend your life slaving away in some dull, hopeless job! Don’t be satisfied to work for a mere
$20 or $30 a week. Let me show you how to make REAL MONEY IN RADIO—THE FASTEST-
GROWING, BIGGEST MONEY-MAKING GAME ON EARTH!

Thousands of Jobs Open Paying $60, $70 to $200 2a Week

Jobs as Designer, Inspector and Tester paying $3,000 to $10,000 a year—as Radio Salesman and in

Service and Installation Work, at $45 to $100 a week—as

Operator or Manager of a Broadcasting

Station, at $1,800 to $5,000 a year—as Wireless Operator on a Ship or Airplane, as a Talking Picture
or Sound Expert—THOUSANDS OF JOBS PAYING $60, $70 AND ON UP TO $200 A WEEK!

Learn Without Lessons in 60 Days
ByActual Work--In the Great Coyne Shops

You learn ALL branches of Radio at Coyne—in 8
short, 1gleasant weeks—NOT BY CORRESPON-
DENCE, but by actual work on actual Radio, Televi-
sion and Sound equipment. We don’t waste time on
useless theory. We give you just the practical train-
ing you’ll need—in 8 weeks’ time.

NoBooks-NoLessons

A1l Practical WorR at Coyne

Coyne is NOT a Correspondence School. We don’t
teach you from books or Jessons. We train you on the
greatest outlay of Radio, Television and Sound equip-
ment in any school—on scores of modern Radio Re-
ceivers, huge Broadcasting equipment, the very latest
Television apparatus, Talking Picture and Sound Re-
production equipment, Code Practice equipment, etc.
You don’t need advanced education or previous experi-
ence. We give you—right here in the Coyne Shops
—all the actual practice and experience you’ll need.

Television is on the way

And now Television is on the way! Soon there’ll be
a demand for THOUSANDS of TELEVISION EX-
PERTS! The man who learns Television NOW can
make a FORTUNE in this great new field. Get in on
the ground-floor of this amazing new Radio develop-

H. C. Lewis, Pres. Radio Division Founded 1899

COYNE ELECTRICAL SCHOOL
500 S. Paulina Stc’ Depto 31'3“ chicago, .
e

ment! Learn Television at COYNE on the very latest,
newest Television equipment.

TalRing Pictures a Great Field

Talking Pictures and Public Address Systems offer
thousands of golden opportunities to the Trained Ra-
dio man. Here is a great new field of Radio that has
just started to grow! Prepare NOW for these mar-
velous opportunities! Learn Radio Sound Work at
Coyne, on actual Talking Picture and Sound Re-
production equipment.

COYNE IS 31 YEARS OLD

Don’t worry about a job! Coyne Training settles the

igb question for life. You get Free Employment
elﬁ as long as you live. And if you need part-time

work while at school to help pay expenses we’ll gladly

help you get it. Coyneis 31 years old! Coyne Train-

ing is tested—proven beyond all doubt. You can find

out everything absolutely free. JUST MAIL COU-

PON FOR MY BIG FREE BOOCK.

r——————————_-———_-
H. C. LEWIS, PRESIDENT

1 Radio Division, Coyne Electrical School

| 500 §. Paulina St., Dept. 31-8H Chicago, I11.

I Send me your Big Free Radio Book and all details of your

Special Introductory Offer. This does not obligate me in any
I way.
I Name

I Address oot e e .

Sf(lfe.--.---. P

B City.ooniiiiiiiiiramaaniin



There are Two Ways to go about
getting yourself A BETTER JOB

Stick to your job., And work. Decide that you are up against a
Know theory as well as practice. stone wall. Consider what you
Study the jobs of the man along- do best; what you like to do;
side you, and the man above, whether it pays well; offers a
Know the how and why. future. Then get ready.

Opportunity will knock at your door when you are ready

With a working knowledge of

vou can find a jub in a field that never will be
overcrowded, For Blectricity does most of the
world’s work today; will do maore tomorrow.,
There will always be good jobs for good men
m Flectriony and at good pav. The
work is tnteresting! You put yovur heart and
soul into it—get sumew here

AUDELS NEW ELECTRIC LIBRARY
muhes Fleetrivity as casv as ABC for begin-
nerspantoresting as fietion: cngieers carrey in
pochet dor spare tune reading and references:
(et answers, digrams, caleulations,
unidarwiter s eode design, constraction, op-
eration and mamtenance of modern eloet Fieal
machin and applipnees, FULLY COV-
ERVED m twelve (125 handsome . flesible cov-
ered volumes. (Nine ready, three in work.)

THESE SUBJECTS—Hundreds of Others

Dynames, D-C Motors, Armature Winding, Malnte-

nance, Tests, Batteries, Transformers, Condensers,

y A-C Moters. Alternating Current, Meters, Power Statien

s 50 f Practice, Wiring, Diagrams, Electric Railways: Elevators,

Auto and Aero lgnition, Radio, Telephone, Telegraph,

L Motion Pictures, Talkies, Refrigeration, X-Ray, Welding,
Domestic and Farm Appliances.

Large t. . Fl -
per volume of el QUESTIONS AND ANSWERS
600 to 800 pages binding, Profusely iltus- '™ Tt il e what von rowd THE AUDEL WAY.

trated  Phatos, diagramg, | *'TY IHraeroph o ttaply and logivally 50 as
' Phoeanswer e oo et at the eml of cach

RIS E R chuptor. This mahes facts stick.

AUDELS EASY BOOK-A-MONTH STUDY PLAN
The newest, casiest wayv to stum!c -I-ﬁnmh-n-ding, are amazed at the

book a month to read. Lvery subject made as | case of it and the spesd with which they learn,
simple and elear as ABC., Even poor students | What you start the dudd Weay you ean finish,

COSTS 6¢ A DAY BUT SEND NO MONEY

The money cost—the price of one mild cigar per
diem—is nothing. The price in time is o few hours
per week, spent as enjoyably as in reading fictwon,

PLUSNOT TOO MUCH SWEAT

THEO. AUDEL & CO., 65 W. 23rd St., N. Y. City

Mail Vol I, Vlectrie Lilirary on 7 days® free trial.
Hos Ko will rewint 1A otherwise return ot |
tha ot yout to el ene book vieh month on
Baluc terius. No obligation unless §oam saristied,

The cost in effort is something, No one ever got Name. ...
anywhere without lifting a finger But—we bave [W=TVTESCIREEIGER| | 7 e
been helping mien to overcomde the handienps of Address

«tduention for FIFTY YEARS. Let us help you!




Famous flladlo Reﬁm\fr

Console Quality

in a Midget Broadcast Receiver

You Can Place Anywhere

PILOT MIDGET

This attractive two-tone walnut miniature
A. C. receiver has proved the equal of high
priced consoles in many locations
Because —it em-
bodies console features; 2-224 Screen
Grid stages, 1-224 Screen Grid Power
detector, 1-227 Audio stage, 1-245

Power Audio output stage and specially

throughout the country.

designed eleetro dynamic speaker. A super
powered 280 voltage supply gives trouble-
free operation from any 110-20 volt house

current line.

Pilotron tubes are standard equipment

beeause Pilot retailers know none are

more relinble.

PRICE
Complete in
Modernistic
Cabinet

LOT.&

__ll
ILOT

Q@ﬂROW

RADIO
TUBES

ENDORSED BY
PROFESSIONALS

592 8

Lic }\\hﬂ {'VDPH
REA PATENTS

el m&%wn or Brite tn
RADI“ & TUBE CORP“HAT[‘)N

2

For World-Wide

Radio Reception
Short and Long Waves, 14 to 500 Meters

PILOT Super-Wasp

Rev. J. W. Niisen, Bolonque, Congo-Belge Africa
says: **Here in the heart of Africa [ have seceived
910, JB, 2BL, 55W, AFK, PCJ, WGY (W2XAF),
WRNY (W2XAL) and more stations on loud speaker
with my Pilot Super -Wasp.**

David W, J. Jones, Brishane, Australia saya: *1
have received on my Super-Wasp all the test trans-
missions between W2XAF (Schenectady, U. S. A.)
and VK2ME (Sydney NSW), PCJ lotland
CS3W England and Sydney — London phoao
service.™”

Austin R. Baldwin, St. Raphael (Var.) France.
says: 1 heard from KDKA 25.4 meters, *We will
now rebroadeast a concert from London.’” Shortly
after the music from london cume in clearly,
huving twice croased the Atlantic.’”

Pilot Super-Wanp Comes in EIT FORM
which can be assembled inm & few hours

A. C. SET KIT

34

KitK-15:The \.C. Sﬂllrr-
Wasp. Lne your own ARG
pack or Pila Kailll. spee
clatly denigned for the
Super-Wasp., Power Puck
und Tubcs extru.

BATTERY -SET KIT

!52950

Kit K-110: The but-
teey-operialed  Supers
Wasp.
Tubes extru.

Batteries and

RA]]IO

AR A

et

. Chicave Qffice:
TH S, Welle Strect

LAWRENCTE,
New York Office:

OFFICES IN

MANS.

323 Broadicay
PRINCIPAL COUNTHRIES OF THE WOKRLD

San Franciseo Offices
1278 Mission $ireer




