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WONDERFUL RADIO!

Super-Eight—1007/, Electric
8 TUBES—SINGLE DIAL

Coast-to-Coast
‘Shipped Direct from our Factory on

30 Days Free Trial

{ Battery or Electric}

Now comes Metro’s latest achievement—the
world’s greatest electric radio set—a powerful long
distance eight tube receiver—clearness of tone that is astound-
ing—ultra-selective—a set that expert radio engineers have
pronounced as the ultimate for all around perfection. And to
prove our claims, we will send this marvelous set to you direct
from our factory on 30 days’ free trial. Test it to your heart’s
content. Compare its quality, beauty and price with any other
radio on the market, and decide to keep it only after you are
satisfied that the new 1929 Metrodyne super-eight is the peer
of them all.

Save One-Half—Low Price a Big Feature!

You will be amazed at the low price of these wonder- cous consale : 3 l

ful sets, in the console or table cabinet, Our low cost of distribution R‘“‘,t‘;],’”,)(‘L"lfT"'.}‘,,j“&:ff,,‘k'l“*‘i)l{\‘“ bt R NS
direct from our factory enables us to save you about half their reg- 30 DAYS’ FREE TRIAL!

ular value. Never before in radio history have you been offered
such sets at such low prices. And we are so sure of their quality,

beauty and performance pleasing you (hat we do not hesitate to let AG ENTS and D EALE Rs

vou try one for 30 days beiore deciding to keep or return it.

The 1929 Super-Eight line offers great money making opportunities, Nothing
SUPER QUAL]TY THROUGHOUT ! like them for Eri;;hlquali]ty—nolt?lin;: lnezl‘r them illl gzic:. Lell. uslpr(;\'e this by

Georgeous console with newest type, buil

n Tmmrn 15 Joud speaker

&

Eight powerful tubes. Highest quality low loss parts. Illuminated shipping you a

single dial, Positive switch control—simply turn a knob and it’s on. » -
Select your stations with accuracy at any desired volume. Beauty of ﬂemnnsfraﬂon se‘ on 30 days free tr'a'
tone that cannot be surpassed. Console and table cabinets are hand- Test it—compare it—demonstrate it to prospective radio huvers. Get our lib-
somely grained genuine walnut, hand rubbed, in two-tone effect— eral discounts—exclusive territory—newspaper and billboard advertising
artistically carved trimmings. All metal parts finished in two-tone offer that will help you sell Metrodyne radios quickly.

gold. Seeing is believing. You will be the judge.

TR .|l We are one of tlie pioneers of radio. The
METRODYNE suceess of Merradyue sets 15 due to our lib-
era! 30 days’ free trial offer, which gives

RADIO SETS yuu the opportunity of trying before buying,
Are Equipped For Thousands of Metrodynes ]mvc bcen bought

on owr hberal free (rin is. We will send

BATTERY or \uu] lnmrhul\t,[ of ]U!us Iruu (x ers who

weclaiin the Metrodyne as the greatest radio

ELECTRIC sel in the world. A postal, letter or the cou-
OPERATION pan beii

EGS x]mplele information, testimon-

fals. i ale prices and our liberal 30
e ——'| days’ free trial offer—WRITE TODAY!

§ METRO ELETRIC COMPANY
B 2161-71 N. California Ave., Dept. (I
Chicago, Illinois
Gentlemen:

E
I Send me full particulars about Metrodyne
| ]
]

send coupo" Today for aur Super-Eight sets and your 30days’ free trial offer
30 Days’ Free Trial Offer s

METRO ELECTRIC COMPANY; "

2161.71 N' cﬂifornia Ave' - Dept. 11 - Chicazo’ lllinois i 1) vou are interested in AFF\’T’S prop-

ositioir, place an “X” in the squarc “=iw

Nae o k.
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EARNED $300
SPARE TIME
WITH RADIO

Coplay, Pa., June ¢—(RA)—During the
few months that Yrank J. Deutsch has
been a member of the Radio Association
of America, he has made over $500 ont of
Radio in his spare tine.

“Tour super-hetrodyne sets of my own
construction brought me a profit of $60.00
each, and the other profit was from sales
of supplies purchased through the Whole-
sale Department of the Association,” he
sajid. “The Association certainly has a
great plan for ambitious men.”

In a neighboring state, Werner Eichler,
Rochester, N. Y., another member of the
Association, has been making $30 a wecek
during his spare time.

They arc only two of the hundreds of
Radio Association members who are making
money out of Radio in their spare tine.

BECOMES RADIO
ENGINEER IN
ONE YEAR

Toronto, Canada, May 20—(RA)—One
of the newly admitted associate members
of the Institute of Radio Engineers is
Claude DeGrave, a member of the engi-
necring staff of the DelForest Company of
this . city. “I knew nothing about Radio
and started from the ground up,” M.
DeGrave stated, “when I cnrolled a year
ago in the Radio Association. Its casy
lessons and superb training made it possible
for me to become a Radio Expert in less
than a year’s time. My income is now
about 2259, more than at the timc I joined
the Association.”

The Institute of Radio Engineers is a very

" exclusive ‘organization, and its membership

requirements are very rigid, so that AIr.
DeGrave has reason to be proud of his
election.

Clerk Doubles Income In
Six Months Through Radio

Chicago, 1ll, May 9—Even though his
membership in the Radio Association has
resulted in W. E. Thon securing the manager-
ship of a Radio Department in a large
Chicago store, his ambition was not satisfied.
Six months later, ke started his own store.
" “The Radio Association has an excellent

plan for the man who wants to get out of

the rut and suceeed,” says this man who
quickly rose from clerkdom to the pro-
prietorship of a profitable radio store. I
attribute my success entirely to the Radio
Association of America. Six months after
I had enrolled, T had doubled my income
through its help.”

Jlease

EasyWays

Io make 3% an hour

in YourSpare Jime

E;\(,IH of these plans, developed by the Radio
Association of America, is a big money-maker.
Set owners everywhere want to get rid of static, to
have their sets operate from the clectric light socket,
the tone improved, and the volume incrcased, and
transformed into single-dial controls.  Phonograph
owners want their machines electrified and radiofied.
If vou Jlearn to render thesc services, you can casily
make %#3.00 an hour for your spare time, to say nothing
of the money vou can make installing, servicing,
tepairing. and building radio sets, and selling supplies.

Over %600,000,000 is being spent yearly for scts,
supplies, service.  Yon can get your share of this
business and, at the same time, it yourself for the
big-pay opportuuitiecs in  Radio by joining the
Association.

Join the

Radio Association
of America

A membership in the Association offers you the
eastest way into Radio. Tt will enable you to earn
$3.00 an lhour upwards in your spare time—train
vou to install, repair, and build all kinds of sets- -
start you in Dusiness without eapital or finance an
invention—train you for the %3,000 to $12.000 big-
pay radio positions—help secure a better position at
bigger pay for you. . membership need not cost you
w cent!

The Association will give you a comprchensives
practical, and theoretical training and the benefit
of our Employment Service. You earn while you
learn.  Qur cooperative plan will inake it possible for
vou to establish a radio store. You have the privilege
of buying radio supplies at wholesale from the very
first.

ACT NOW—If you wish
No-Cost Membership Plan

To a limited number of ambitious men, we will give
special Memberships that may not—need not—-cost
vou a cent. To -sccure one, write today. We will
send you details and also our book, “Your Opportunity

. in the Radio Industry.” It will open your eyes to

the money-making possibilities of Radio.

"COUPON

RADIO ASSOCIATION OF AMERICA I
Dept. RN-10, 4513 Ruvenswood Ave.,

Chicago, ML i
Gentlemen: . I
Please send me hy return mail full details of your

Special Membership Plan, and also copy of your I
book, “Your Opportunity in the Radio 1ndustry.’

DT 11T |
AAOESS. v et [ |
[0 N State........ ... I

say you swio it in Rapro NEws
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8 jor this PAC KARD
SUPER 8—%$250 A.C.
| ELECTRIC RADIO SET

Direct From Our Factory

Today’s greatest radio! A

Lru]y §ensational offer! %15\31?2633
The Eight-tube PACKARD to Back Our
A, C. Electric Radio — a GUARANTEE

regular $250 set—shlpped
to any home in the U. S. at direct from factory
price of only $99. And to prove our claims we
will ship this set to your home on

The PACKARD Engineers

have invented this most unusual, powerful SUPER-
Eight Tube Radio. Astonishing volume and tone quali-
ty. Remarkable sclectivity and long-distance recep-
tion. Leading radio engincers unanimously agree that
there is no better radio made — regardless of price.

Let us prove this by shipping a set to your home on 30
days’ trial. Examine the set from A to Z. Let the most
exacting critics pass on its merits. And if, after the 30
day trial period, you are convinced that the Packard
Eight-tube El.ctric is fully the equal of any console
radio set selling up to $250—then, and only then, necd
vou decide to keep it at our factary price of only $99
—otherwise, return it. .

WORLD'S GREATEST RADIO
Genuine Walnut Conscle Cabinet

Light powerful A. C. tubes and one genuine full-
wave rectifying tube—nine tubes in all. Supreme
quality throughout. Simple to operate. Conneéct the
plug to electric socket and turn switch. Only one
dial to tune. One hundred per cent electric. Hand-
some walnut cabinet—two-tone genuine DUCO fin-
ish. Metal trimming finished in old gold. Marvel-
ous built-in, powerful speaker. Size of cabiret is 54
inches high, 27 inches wide.

This marvelous set combines every new scientific de-
velopment in receiving sets—possessing beauty, refine-
ment, durability. Gets everything on the air from coast
to coast—from Mexico into Canada, loudly, clearly,
and distinctly. Only one dial to tune in all stations.

You Save the Jobbers’, Dealers’
and Salesmen’s Profits

The PACKARD Radio is shipped direct from our factory.
All the in-between profits are deducted from the price of the
set and instead of paying $230 you pay only $99. Quantity
production, economy in selling, and only a small profit
jor the manufacturer makes this astounding offer possihle..

MAIL COUPON NOW FOR

Packard Radios are also
made for BATTERY OPERATION
PRICED AS LOW AS $53

’ - =l-II.III--IIIIIIIIIIIIII.IIIIIIIIIII
30 days’ free trial offerME "} Packara Radio Company

B 2323 Milwaukee Ave., Dept. 320, Chicago, Il N
Don’t miss this opportunity. Mail coupon at once for complete inform- = I am interested in Packard Radios and your $5,000.00 .
ation about the PACKARD A. C.— 8 TUBE ELECTRIC RADIO and B Bonded 30 days’ free trial offer and guarantee. Send ’
our liberal 30 days’ free trial offer. No obligation on your part. Qur R {ull details. :
$5,000.00 cash bond backs up our guarantee. =

B Name et
PACKARD RADIO CO. !

° = Address......

2323 Milwaukee Ave. Dept. 320 Chlcago, 41 = City. " e StabO i

Please say you swro it in Rapio NEwS
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If ali the Radio sels I've **fooled”
with in my time were piled on lop
of cach other, they'd reach about
ialfway to Mars. The trouble with
me was that I thought I knew so
swnch obout Radio that I really
dudn’l know the first thing. I
hought Kadie was o plaything—
that was all I could see in it for me.

I Thought Radio Was a Plaything

But Now My Eyes Are Opened, And
I'm Making Over $100 a Week!

8§30 a week! Man alive, just onc vear
ago a salary that big would bave been the
height of my ambition,

Twelve months ago I was scrimping
along on starvation wages, just barely mak-
ing both ends meet. It was the same old
story—a little job, a salarv just as small as
the job—while I myself had been dragging
along in the rut so long I couldn’t see over
the sides.

If you'd told me a year ago that in twelve
months' time I would be making S100 and
more every week in the Radio business—
whew! 1 konow I'd have thought you were
crazy. But that’s the sort of money I'm
pulling down right now—and in the future
I expect even more. Why only today—

But I'm getting ahead of my story. I
was hard up a year ago because I was kid-
ding myself, that's all—not because 1 had
to he. I could have been holding then the
same sort of job I'm holding now, if 1'd
only been wise to myself. If you've foolud
around with Radio, but never thought of it
as a serious business, maybe you're in just
the same boat | was. If so, you'll want to
read how my eycs were opened for me,

When broadcasting first became the rage,
several years ago, I first began my dabbling
with the new art of Radio. I was "‘nuts”
about the subject, like many thousands of
other fellows all over the country. And no
wonder! There’s a fascination—something
that grabs hold of a fellow—about twirling
a little knob and suddenly listening to a
voice speaking a thousand miles away!
Twirling it a little more and listening to
the mysterious dots and dashes of steamers
far at sea. Even today I get a thrill from
this strange force. In those days, many
times [ stayed up almost the whole night
trying for DX, Many times I missed sup-
per because I couldn’t be dragged away
{from the latest circuit I was trying out.

I never seemed to get very far with it,
though. I used to read the Radio maga-
zines and occasionally a Radio book, but I
never understood the subject very clearly,
and lots of things I didn’t sce through at all.

So, up to a year ago, I was just a dabbler
—1I thought Radio was a plaything. I never
realized what an enormous, fast-growing
industry Radio had come to be—employing
thousands and thousands of trained men. [

usually stayed home in the evenings after
work, because I didn’'t make enough money
to go out very much. And generally during
the evening ['d tinker a little with Radio—
a set of my own or some friend’s. 1 even
madc a little spare change this way, which
helped a lot, but 1 didn't know enough to
go very far with such work.

And as for the idea that a splendid Radio
job might be mine, if 1 made a little effort
to prepare for it—such an icdea never en-
tered my mind. When a friend suggested
it to me one year ago, I laughed at him.

“You're kidding me,” I said.

“I'm not,” he replied. “Take a look at
this ad.”

He pointed to a page ad in a magazine,
an advertisement 1'd seen many times but
just passed up without thinking, never
dreaming it applied to me. This time I read
the ad carefully. It told of many big op-
portunities for trained men to succeed in
the great new Radio field. With the adver-
tisement was a coupon offering a big free
hook full of information. 1 sent the coupon
in, and in a few days received a handsome
64-page book, printed in two colors, telling
all about the opportunities in the Radio
ficld, and how a man can prepare quickly
and easily at home to take advantage of
these opportunities. Well, it was a revela-
tion to me. I read the bhook carefully, and
when I finished it 1 made my decision.

What's happened in the twelve months
since that day, as I've already told vyou,
seems almost like a dream to me now. For
ten of those twelve months, I've had a
Radio business of my own, At first, of
course, I started it as a little proposition on
the side, under the guidance of the National
Radio Institute, the outfit that gave me my
Radio training. It wasn’t long bhefore I
was getting so much to do in the Radio line
that I quit my measly little clerical job, and
devoted my full time to my Radio business.

Since that time I've gone right on up,
always under the watchful guidance of my
friends at the National Radio Institute.
They would have given me just as much
help, too, if T had wanted to follow some
other line of Radio besides building my own
retail business—such as hroadcasting, man-
ufacturing, experimenting, sea operating,
or any one of the score of lines they pre-
pare you for. And to think that until that

Please say yow suw {8 in Ranio News

day I sent for their eye-opening book, I'd
been wailing “l never had a chance!”

Now I'2 making, as*I told you before,
over 3100 a week, And I know the future

holds even more, for Radio is one of the
most  progressive, fastest-growing  busi-
nesses in the world today. And it's work

that I like—work a man can get interested
in.

Here's a real tip. You may not be as bad
offl as I was. But think it over—are you
satisfied? Are you making enough money,
at work that you like? Would you sign a
contract to stay where you are now for the
next ten yecars—making the same money?
If not, you'd better be doing something
about it instead of drifting.

This new Radio game is a live-wire field
of golden rewards. The work, in any of
the 20 diffcrent lines of Radio, 1s fascinat-
ing, absorbing, well paid. The National
Radio Institute—oldest and largest Radio
home-study school in the world—will train
you incxpensively in your own home to
know Radio from A to Z and to increase
your earnings in the Radio field.

Take another tip—No matter what your
plans are, no matter how much or how little
you know about Radio—clip the coupon be-
low and look their free book over. It is
filled with interesting facts, figures, and
photos, and the information it will give you
15 worth a few minutes of anybody’s time.
You will place yourself under no obligation
—the book is free, and is gladly sent to any-
one who wants to know about Radio. Just
address J. E. Smith, President National Ra-
dio Institute, Dept 228, Washington, D. C

l"-"-"""‘—_"_"""I

1 J. E. SMITH, President,
Narcional Radio Insctiture,
Dept. 228, Washington, D. C. I
Dear Mr. Smith: '
Please send me your 64-page free book,
printed in two colors, giving all information
about the opportunitics in Radio and how Il
can learn quickly and easily at home to take
advantage of them. I understand thisrequest I.
places me under no obligation, and_that no
salesman will call on me. ‘

NaGMe. .. oo e e e |
AdQPESS. oo e e e e }
Fown. ..o State... .. ..., §

]

Oceupalion ... ... .
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FOREMOST
77 PERFORMANCE

with one of our cooperating distrib- d
utors, a summary of the most interesting
information about kits and parts available to

the setbuilder for the 1929 season under the

ON this page we present, in conjunction
. Radiobyilder

the famous S-M Reservoir Power Units

and Unipac Power Amplifiers. High ua-
distorted output, and unifor reliable opera-
tion are insured by the S-M srandards of de-
sign and workmanship. All of the models here
mentioned use standard tubes (not included
in the kit price) and are supplied either in kit
form, at prices given, or completely wired at
slightly higher prices, Complete information
is given in the big new S-M catalog.

For sets requiring 180 volis B, type 670B
Reservoir Power Unit ($40.50) will deliver
up to 60 m.a. of curreant, with 22, 90, and 135
volts also available, besides 22.90 variable.
The 670ABC ($43.00) is similar but supplies
also 114,214 and 5 vole A.C. filamentcurrenc.
Type 675ABC ($54.00) gives 450 maximum
voltage instead of 180, and has an adapter
which allows a 210 or 250 type super-power
tube to be used in the last stage of any receiver
at all.

Type 676 ($49.00) is a Dynamic Speaker
Amplifier; it amplifies output of any receiver
through a 250 type tube, as well as supplying
power to the speaker field. Adding an S-M
676 to any set having a_dynamic speaker
requiring 90 to 120 volis D.C. will improve
marvelously both tone and volume.

FOREN(OST among all power devices are

Known always as a guarantee of reliability
and sure results, the *“S-M” mark carries this
year an especial message of reduced cost, and of
exceptional eye-value.

Power Suppliesand Power Amplifiers

H

|

most popular of all kit trade-marks. ’
i

L

S-M Unipac Power Amplifiers provide
power amplification with super-power tubes
(210 or 250 type), either singlc or in push-pull
circuit, and all (except the 685) fﬁr sh B
power also (45, 90, 135 voles) to the receiver.
Where A.C. filament power is desired, an
S-M 247 or 325 transformer is readily built
into the amplifier. The 681-210 (push-pull,
$87.00) is the most powerful single-stage
amplifier made. The 681-250 at $81.50 uses
only one power tube instead of two. Type
682-210 (2-stage push-pull, $102.00) uses a
226 tube in a stage preceding its push-pull
super-power stage. Lype 682-250 at $96.50 is
similar, but with one super-power tube only
in the last stage. Type 685 ($125.00) is the
popular Public Address Unipac, using three
stages for the amplification of microphone,
radio, or record pick-ups to cover crowds up
to 10,000 people. The 685 is the only such
light-socket unit available, and presents a
marvelous opportunity.

All &M Unipacs give to the output not
only tremendous volume 1vhen wanied, but
at all times that idelity in tone quality which
is not to be had without super-power tubes.
The new $-M catalog gives futl information
about power amplification, and is sent free
on receipt of the coupon below.

!
i
e -

Are you receiving “The
Radiobuilder” regularly?
Published every wmonth;
this linle magazine pro-
vides you with the earliest
information on forthcom-
ing S-M developments and
with operating hints and
kinks that will help you to
get the most out of radio.
To S§-M Aughorized Service
Stations, “The Radio-
builder” is mailed each
month; free of charge, to-
gether aith all new Data
Sheets and Service Bulle-
tins as they come from
press. To all others a
nominal charge is made;
see coupon.

Audio Transformers Radically New and Different

types—are available in two sizes, The 225 first-stage and 226

LWAYS foremost in audio amplification, Sitver-
A Marshall brought a surprise to the thousands who have
regarded the older M audios as the summit of pee-
fection, by introducing an cnticely new principle in trans-
former manulacmre——%milcd at the 1928 R.M.A. Trade Shoe
as the greatest advance in quality of reproduction brought
forth in vears.

These new S-M audios—the first transformers to give

second-stage ($9.00 each) show a curve absolunery without
parallel. (Sce E, below). The 235 first-stage and 256 second-
stage (smaller transformers at $6.00 eachj see curve D) are
still far in advance of any audios hitherto available at eight
and een dollacs—such as seen a¢ B, C, and D (actual curves of
threc well-known high-priced transformers).

Remember it—vou can have this finer performance in

freedom from the hysteredic distortion found in all other every set you build!

[l e eet——
Silvér‘M'arshall, Inc.
848 W. Jackson Blvd., Chicago, U. S, A.

..... Please send me, free of charge, the

If you don’t wish to build, vet want
your radio to be custonanade, awith
all the advantages that this implies,
S-M will gladly refer your inguiry to

..... éa an Authorized Silver-Marshall Serv-
complete S-M Catalog. ice Stati h
For enclosed. ............. in stamps, send me the ice Station near you. If, on the other
following: hand, build set i g
.7-.(50¢) Next 12 issues of THE RADIOBUILDER ndy you build sets professionally,
111{81.00) Next 25 issues of THE RADIOBUILDER and are interested in learning awhether
I SM DATA SHEETS as follows, at 2¢ each: i there are wvaluable Service Station
....No. 1. 670B, 670ABC Reservair Power Units hises yet n i ‘ritory,
©.1INo! 2. 685 Public Address Unipac > tranchises ek opgn in your cerritors,
....No. 3, 730, 731, 732 * Round-the-World” Short blease write .
Wave Sets ™
..No. 4. 223, 225, 226, 255, 256, 251 Aundio Trans- Ioentr i Crves
N fogmgzso S Grid Six R
..No. 3. 7 creen Grid Six Receiver
...No. 6. 740 ** Coast- st Screen Grid Four SI I \; ER‘ MARSHAI I In 848 W' ]aCkson Blvd.,
..No. 7. 675ABC Power Supply and 676 Dynumic b ] CQ’ Chlcago. U S. A,
Speaker Amplifier !

....(50¢) Sargent-Rayment [nstruction Booklet

Name
Addrcss

Forove vy v vaso i1 0o Rapio Npwas
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SUREST SUCCESS

/Zfz%z SETBUILDER.

IT is with unusual enthusiasm th

superior performance will find
tunities such as they have never h

The 720 Screen Grid Six

A plance at the illustration will prove that here is a set
which, in appcarance alone, is worthy to stand with fac-
tory products selling at several times the price. But look
further into the Screen Grid Six—begin with the antique
brass control escutcheon—examine the four tuned circuits
—the new high-sclectivity S-M 140 antenna coil—the rigid
diecast gang condensecr—the screcn grid r.f. stages indi-
vidually shielded in neat copper cans—and finally the
marvelous new audio transformers, dcscribed on the
opposite page. Then you will have some idea of the 720’s
overwhelming superiority in actual reception.

Try it. Sce these thrce screcnyrid r.f. stages cut past a
powerful local and reach out after a feeble signal a thousand
miles away on the next channel (only 10 kilocycles dif-
ference!) and deliver it with loud speaker volume. And
tone quality—well, it takes a vivid imagination indeed to
get from the mere amplitication curye on the preceding
page, remarkable as it is, any idea of the glorious beauty
which transformers like these impart to radio music.

So—when we get hold of a set carrying the S-M guar-
antee, and are able to offer it at a list price of only $72.50
for the complete kit (the 700 cabiner is $9.25 extra)—or
the entire set custom-built in this cabinet and tested in the
S-M laboratories at $102.00—then we say it's a barguin.
And while we hope to keep 720's always in stock, scarcity
is coming—so we urge you to order yours now!

The 710 Sargent-Rayment Seven

A station tuned in for every ten kilocycles—a hundred
stations heard in one summer evening, in the heart of
Chicago interference—that is the performance record of
the 710 Sargent-Rayment Seven—latest masterpiece of
the inventors of the “Infradyne.”” The 710 is a precision
laboratory instrument for the veteran fan. The thick
aluminum shielding and chassis, finished in satin silver,
give beauty of a strikingly appropriate type. Other fearures
responsible for this unusual performance include five
sharply tuned circuits in a four-stage screen grid r.f. ampli-
fier, all tuned by a single illuminated drum, and provided
with individual verniers. One knob controls volume from
zero to maximum. There are no other controls. Each circuit
is individually shielded, bypassed, and isolated from all
others. New S-M transformers insure unbeatable tone
quality. The set is a joy to build, so workmanlike is its
design and layout.

The approved 710 Sargent-Rayment kit, manufactured
exclusively by S-M, is priced at $120.00 with cabinet.

A Station Every 10 Kilocycles:
The Sargent-Rayment Six

Manufacturing Company presents such sure-fire
winners as the new S-M kits. Setbuilders looking for

at Western Radio

in them opport-

ad before.

~ 720 Screen Grid
The 740 Coast-to-Coast Four Six: The " Year's

The new S-M Coast-to-Coast Four offers the finest per- Biggest Value!
formance yet attained with this remarkable circuit. A
screen grid r.f. amplifier stage, regenerative detector, far
finer coils than ever before, the new Clough high-pain
audio system, and an alf-metal assembly make a receiver
which curs through local interference only 10 or 20 kc.
away. Unequalled tone quality, and an appearance (in
the cabinet) identical with the 720 Six,—yet the price is
only $51.00 for the complete approved kit, with the 700
cabinet $9.25 extra. The 740 gocs together casily and
simply, and will out-demonstrate ready-made scts selling
at twice it price.

The 730 “Round-the-World”

<Have you had your taste of the *thrill band”—the short
wave band from 17 to 200 meters? Down there you can
hear European broadcasting stations; chain programs . .
through heavy static; television—the low-wave band is its 740 Coust-to-Coast
busy nursery. You can hear amateurs in almost every Four: Best Monev's
country, all in one evening—if you have this neat, trim, Worth in the Fifty.-
snappy little receiver—four-tube regencrative (non-radi- ollar Class
ating)—with one screen grid r.f. stage and two of the S-M
high-gain audio stages. Four plug-in coils fit instantly into
a 5-prong sockcet on top of the aluminum cabinet. The com-
plete 730 kit, including cabinet, is $51.00; the 731 (same
kit without the two audio stages, at $36.00) converts any
set to long-distance short-wave reception. The 732 Esseatial
Kit, at only $16.50, contains the two tuning and tickler
condensers, the four plug-in coils, coil socket, and three
w.f. chokes, with full instructions.

Choose whichever of the three kits you prefer, and step
out into the “thrill band’!

The 1929 Laboratory Receiver

Three stages of screen grid radio frequency amplification,
a screen grid first detector, two stages of 65 kc. screen grid
intermediate frequency stages, and a super-powered second
Jdetector—all coppershielded—working into an audio

stage using the new S-M audio system—selectivity that Five Continents in

makes stations literally snap in and snap out—and all One Euvening: 730

under the control of two vernier drum dials, and a “vol- Short-Wave Set

ume’” and a “sensitivity” knob. Just imagine a 65 ke. i.f. | =
super, with all the tremendous amplification that this

frequency (plus screen-grid tubes) gives! With the ,

ultra-fine tone that can be gotten only with_the

new S-:M audio transformers and a stage of ex-

ternal lighe-socker, push-pull 210 or 250 Unipac

amplification—the ﬁighest-powered, finest-toned £

amplification money can buy! —=: = T
The parts for this super, mostly of S-M manu- 1

facture, cost but $95.20 complete, less cabinet at .

$9.25 list. Outstandingly the finest superhetro- i

dyne money can buy.

SEND FOR OUR FREEDEALER
CATALOG AND DISCOUNTS! Nine Tubes i Grid

We are offering, this scason as always, America’s e S uves awith Screen Gri

biggest radio values. Mail the coupon at (hel;ligh( Efficiency: The 1929 Labora-

—it will bring you our big new catalog—FREE.

Maximum discounts to dealers. Immediate ship-
ments from stock. — —

tory Super

128 West Lake Street

“The Big Friendly Radio House”

Western Radio Mfg. Co. (Dept. SN-10)
128 West Lake St., Chicago

Earts and kits as well as many
est-quality radio products.

other higl

Chicago.

WESTERN RADIO MANUFACTURING CO. | Regimdmjer e e i

I
l
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PILOT PRESENTS NEWEST

Engineered,Built and Merchandised

Test-and-check is the
motto of Pilot en-
gineers who con-
trol production.

Pilot provides this handsome
drum dial with fast and slow-
motion wheels to make tun-
ing quick and sure,

Illuminated knob-type
vernier drum—built
g to Pilot precision

Introducing a new R s standards.

family of moisture- Wt v ‘

proof bakelite case

transformers—audio,

push-pull and out-

put transformers,

output filter, B choke.

Universal A and B
pack transformers,
apptroved type for
latest A, C. tubesand
circuits,

01- euzcmac MFG O
IP“' 4 ;‘, BROOKLYN, ch'g

: REGISTERED
“WORLD'S LARGEST RADIO PARTS PLANT

Where Pilot Radtio 3 o 4 ’
Prirts Are Made, n i

Please say you saw 4t in Rapio News
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‘PRECISION RADIO PARTS

By Radio's Master Craftsmen
.

This socket is made for
UX and UY tubes.
Pilot builds many
other types for special

purposes. :
LR '_____._—-—4'-_')
= por

Engineers specify the Pilot
- ] & & shock-proof socket for A, C.
Skilled designers {70 A 8 : and shield-grid tubes.
specify Pilot midg- S ¢ .
ets for short wave
as well as broadcast
sets, Made in four
2\ capacities.

Pilot has made millions of
condensers, That experience
is built into the new Cen-
traline and S, L. F. types.

Again Pilot scores with new

features in the single, double

and triple condensers, with

compensators for balanced

Other new : g
_ circuits.

Pilot parts

shown in

complete

catalog,

IHluminated vernier
—Pilot gives beauly
and precision at

lowest cost.
s

ECTRIC MFG, h

m
N

=5 5] BROOKLYN,NY. 'Ng*

Y e,

y
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Pilot’s Television Transmitter

designed, engineered and built by world’s largest
radio parts plant. Now successfully transmitting
nightly at Radio News station WRNY (326 meters). -
Illustration shows subject being televised. Inset
illustrates amplification apparatus.

Pilot Television znd Broadcast receiver used
during first public television demonstration
at New York University., Bailt entirely of
standard Pilot radio parts plus Neon tube,
Scanning Disc and Synchoronous motor. You
can assemble a Pilot television outfit for less
than the cost of the average broadcast re-
ceiver! Write for information,

Television is Here!

In those three words, Pilot proclaims to a waiting University before a brilliant group of distin-
world the miracle of practical, workable tele- guished scientists and engineers provided a fit-
ting climax to the months of unremitting research.

vision.

Not laboratory television with expensive equip- Now each night unseen light travels the ether
ment, but home television, with no special ap- waves from the Pilot-built television transmitter
paratus except Neon tube, disc and motor. All permanently installed at radio station WRNY.
other parts are standard Pilot radio parts—the To make sure of results, use only genuine Pilot
kind you have always used. parts! ‘

To develop television on a practical basis, Pilot’s Up to time of going to press, Pilot has released
engineering staff designed and built its own tele- no specifications—therefore, dealers and fans are
vision transmitter. Hundreds of tests were made. warned against unauthorized scanning discs and
Finally the official demonstration at New York parts.

1)‘ LOT ELECTRIC MF(
323 BERRY ST. Q‘é}‘—] BROOKLYN,NY. nge

TRADE MARK &27 REGISTERED
‘WORLD'S LARGEST RADIO PARTS PLANT.

Send 4c in stamps for complete catalog
e e e e e containing complete data on all Pilot
Radio Parts and Newest Apparatus.

r ]

' This Coupon BringsYou
| up

I four big issues of Radio Design—the live-wire quarterly

1 edited by M. B. Sleeper, Chief Research Engineer of
|

|

|

|

i

|

l

3 6 E3]
Pflot and Affiliated Companies. Radieo Design is filled Be first with the Latest Dope on Short Wave,

cover to cover with advance information especially inter- P i 1 ; fel .
esting to radio engineers, custom-set builders and the ower Ampllﬁcatlon, Televmon, A.C. and all Radlo
man who builds his own. Enclose 25¢ Coin or Stamps. Developments!

L L
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FPlease sav vou s it Ranto News
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What is Coming in Television

By HUGO GERNSBACK

OW that television has actually arrived, and a number of

radio stations are already broadeasting television as a

regular thing, it behooves us to look inte the future and

see what is likely o happen during the next few months
and the next few vears. It is a foregone conclusion that history
will repeat itself, and that we shall have a beom in television,
just as there wus a boom in radio in 1921 and 1922. 'There are,
however, certain differences that should not be overloaked and,
it these differences are carefully studied, we will avoid the pitfalls
and the disappointments which the radio industry had to contend
with in the broadcast boom period.

To begin with, I cannot repeat too strongly my previous admoni-
tion that television at the present time, and for some months to
come, is not for the public ut large. Tt is doubtful whether, for
some vears to come, television sets will be sold as radio sets are
now sold, direct to the public. The problem of
synchronization has not, as vet, been solved com- [=———=—=

Particularly with television, a great deal of caution is necessary
before any material is put out at all. Manufucturers should not
rush into the market with half-baked production and with material
that is not scientifically and covrectly designed. Radio during
the broadcast boom came in for a good deal of adverse criticism;
beecause, seemingly, every shoemaker became a radio manufacturer
over night and turned out the most impossible and incredible con-
traptions, which did not last for more than two months. It will
prohably be the same with televisjon.

Already, in New York and other cities, small temporary hooms
have been created artificially by irresponsible retail establishments
who sold “television” (?) matevial which is, in the first place,
unfitted for use, and secondly, even though it had been all right,
could not have been used beeause no one was broadeasting tele-
vision impulses at that time. These practices only react against

the merchants themselves, becanse, when a legitimate

1 o } ; s F g iy [ = demand comes along, those who have heen previpusly
pletely, although much valuable work along these | deceived and  disappointed will probably e ost
lines has already been accomplished.  The idea of || TELEVISION cautious in ‘investing their money in newydeviccs.
“You push the button, we have done the rest)” is .‘ MEANS ‘The public at large should know that telcvision
“’Cl’tl."“.li_true_ 1nth-le\'1>1{m.. " ST ; ii is purely an experimental art at the present time

‘elevision just nmow i3 in its eavlicst stages of | and only those handy with tools and proficient
infancy, and may be compared to radio at its coherer | INSTANTANEOUS radio and general science shonld attcn?pt to buwild
and spark-coil stage in 1903. It took almost twenty . Ssion receiver obby ; s
}':-\zx;'slfl'01'11 thut T)crit)d for broudcz‘lsting to come SIGHT liittsd\?"i]‘[b“l))ne (11:;(1'19(§1;'01'I;l;101£t;} ]):1(;?2’\'er:d;gchte]i?;sl,slgg
about. Of course, the cvele at this time \\.'ill l?e AT A matter how well made, afe only for the expericnced
shortened considerably; hut even t.he most‘ optvlmistlc radio constructor aud those mechanically and elec-
today doubt whether television will be ripe for the DISTANCE trically inclined and handy with tools, and not for
general public within two yvears, at Ieast. the general public.

In the meanwhile, it will be paradise for the ex- e ] The television fan should know, without being

perimenter and the amateur who will “build their
own"; who will experimient, who will improve and do a thousand
and one things to make television practical from the public’s stand-
point. For some time we will have the rotating disc and the neon
larmp with ws. As I have said before, cditorially, this is only a
transitory stage during the developwent and, in the end, the disc
with its motor will not prevail. But at the present time we have
nothing better; and the dise really does give results and is making,
at least for the present, television practicable for ws. What
instrurnentality we will be using for television one or two yvears
hence, no one knows; but that does not matter. Every art has to
go through its stages ot development, during which a great deal
of information must be gathered, and the lkecoest minds in the
art concentrated on the problems; but from such beginnings the
art will slowly evolve into greater and broader accomplishments.
As in the early davs of broadeasting, hundreds and thousands
of concerns will rush into the production of all sorts of television
material, and a good start has already been made while this is
written. A great deal of good waterial and probably mueh more
poor material will be turned out by these concerns in the scramble
for supremacy; but, just as in all other endeavors of this kind,
it mayv be freely predicted that those with the best technical talent,
and those who serve the public best, in an cconomic sense, will
probably remain in evidence after all the others have heen left
by the wayside.

told, that results to start with will not be any too
zood.  Unless vou are within twenty miles of a transmitter, con-
ditions are not apt to be favorable. Such a thing as receiving
DX television, for the time being, seemts doubtful; unless vou can
be satisfied to receive only occasional snatches of an image, or
when it is Impossible to distinguish a mau's hand from a woman’s
face. In television today, we require a strong impulse and, even
then, reproductions are apt to be not too good.

In the veception of radio hroadcasting, the car is not as sensilive
to slight disturbances and variations as the eve. Static disturb-
ances, battery trouble, loose cormections, faulty syvnchronization of
the dise, all tend to make for a poor picture and, for some time,
it will be the general rule that the received images arve, and must
be, rather poor, except when von are very close to the transmitter.
For that reason, television, wonderful as it is, even at present,
should not Dbe glibly talked to the public; and the public should
not be led to believe that, next month, they will be ahle to purchase
perfect television sets throungh which they can witness a hall game
a thousand miles away, down to its most perfect details. That
accomplishment, as vet, is in the indefinite future.

Let us go slowly, methodically, and the television art will grow
into a tremendous thing. ~Let us keep ouv heads and not expect
the impossible. FEvolution in any art is a slow and orderly process.
Tet us bear with the necessary delays in perfecting television.

Mr. Hugo Gernsback speaks every Tuesday at 9.30 P. M. from Stations WRNY (326 meters) and 2XAL (30.91 meters) on various radio and scientific subjects.
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Above: How a fived aerial is
stretched across the winys of a
monoeplane.  The wire is sup-
ported by short steel tubes sct
i special  sockets Tn the wing
tips.  This tyvpe of aerial is in-
teaded to replace the trailing
wire wsually used for aivplune
radio twork, which haugs be-
neath the body of the plane dur-
g flight and is a real sowrce
of danger; in that it may tangle
i the contiol wcires of the plane
or calch on a trec or other ob-
struction If the vadio operator or
observer should fail to reel it in
before a landing is made. This
fixed aerial has the further ad-
cantege that it allotwes w ¥e
rupted  commuaication  if  the
flane should make a forced land-
ing i oa deserted spot,

Radio News for October, 1928
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“bove: The crate at the feet of
the three men holds an “cxperi-
mental recetver Intng on spriugs,
the obicct of which 1s fo pro-
teet the  apparatus  frem  the
strong wibvation of the plane's
cagine.  The elimiation of mi-
croplionic noises in the reeciver
is onc of the main problems twith
which aivplane radio  enginecers
ure  faced. Left: Milton B.
Sleeper, yesearch engineer of the
Iilot Llectric ifg. Co., of New
York, testing the aforementioned
scceiver in the cabiu of a sir-
fassenger Stinson-Detraiter wmono-
flaie wscd by this company ex-
clusivcly for experimental radio
wark.,  The plane is [icensed wn-
der the call Ietters 2XBQ, aud
may frequently be leard trans-
saitting  on 40 amneters, 1 code.

The Radio Laboratory Takes Wings

HYE floating radio lahoratory found

on ships and other occan-going ves-

sels; the field radio laboratory which

is carrvied from point to point on a
motor truck; and cven the portable radio
cquipment transported on a man's hack, are
no longer novelties because of their wide-
spread usage. But the Air Corps of the
War Department, in keeping with the spirit
of this age of aviation, has introduced the
“fiving radio Jaboratory,” a new contribu-
tion to the facilitics of radio rescarch;
withal, complete transmitting, receiving and
testing equipment on “wings.”

An airplane, a Fokker C-2, has heen con-
verted into a workshop for radio researchs
the cabin of this plane being specially out-
fitted for the accommodation of sending and
receiving cquipment and for the carrying
on of experiments during the course of
flight. We lcarn hest hy doing, is an adage
applicable to both fiving and radio training,
and a modification of this truisiy gives
virtue to-the contention that knowledge of
aireraft radio is best obtained under actual
service conditions, with the radio sending
and  rveceiving  outfits  studied  while the

By §. R. Winters

aivplane iy in flight.  Conunercial  radio
companies, imbuced with a like belief after
secing Unele Sam's “fiving radio Jabora-
tory,” arce planning  duplications of the
facilitics whereby new radio apparatus wmay
e subjected to complete tests in the air.
The Air Corps flving radio laboratory in-
cludes at Jeast two complete transmitting
stations and five different designs of re-
ceiving scts. One of the transmitters, iden-
tified as type SCR-123, derives its power
supply from a  double-voltage gencrator,
(1,000 volts—0.5 ampere, 15 volts—20 am-

peresy, connected to the right outhoard en-

gine; also from the standard power installa-
tion consisting of a “50-ampere generator

on the left outhoard engine, battery and-

dynamotor Type BD-41. . 'The other trans-
mitting set incliided in this laboratory on
wings is a short-wave outfit, opcrating on

a band of wavelengths from’ 75-to 100 -

meters. The sonrce of cnergy for this short-
wave transmitter is a 2,000-volt, 0.4-ampere
French wind-driver generator, mounted on
the Jeft side of the fusclage. B
The radio receiving equipment in  this

fiving Jahoratory includes a variety of de-

How the United States Army and Commercial Radio Companies Do
Their Experimenting with New Airplane Radio Apparatus in the Sky.

am——

signs:  those approved for aireraft com-
imunication as well as new designs, now in
the stage of development and awaiting
future approval or disapproval, as flight
tests may determine.  Among the approved
outfits are types BC-115 and 116, developed
by the Signal Corps of the War Depart-
ment, which were used in ear]v radio-tele-
phone broadeast reception between a broad-
cast station in Chicago and an airplane, as
well as in communication tests between air-
craft and ground radio stations. Of the
experimental receivers, this laboratory on
wings carries one nodel each of two air-
plane receivers now in the process of devel-
opment by the General Electric Company
and the . Westinghouse. Electric and Manu-
fucturing Conipany. In addition, the equip-
ment includes a type of receiver known as
BC-137, and « short-wave super-regenera-

“ive receiving set, "also a new design of the

General Tilectrie Company.

The maiden journey of this radio labora-
tory on wings—from Dayton, Ohio, to But-
falo, New York, and return to Dayton by
way of Schenectady, New York, Mitchel
Field, New York, and Bolling Field, Wash-
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ington, D. C.,, is described interestingly by
Captain Paul S. Edwards, a radio cngincer
of the Signal Corps, in a letter to the Chief
Signal Officer of the U. 5. Ary, Major-
General Willinau 8. Gibbs.

STORY OF THE FLIGIIT

“The radio heacon at Davton was laid
on the course for Buffalo,” reports Captain
Tdwards. “Ihe keying system ot the beacon
utilized the new interlocking systent where
dots are sent on one loop and dashes on
the other loop with continvous full-power
1,000-¢yele note.  The beacon heard
throughout the entire trip to Buftado, o dis-
tance of 349 juiles.  Two-way telephone
connmunication wus maintained between the
aivplane and the ground station at Wright
Field for a distance of over 262 miles.

“Just before reaching Dunkirk, New
York, both stations switched to interrupted-
continuous-wave telegraph transmission and
exchanged messages until landing at Buffalo.
Upon departing one hour later from Buffalo,
hoth  stations worked for about twenty
minutes, but the noise level was so increased
that, while the signals weve audible, they
were not readable. We arvived at Schen-
cetady 5:30 .M. same date. The weather
throughout the flight was clear, with the
exeeption of Buffalo, which was slightly
overeast with light fog.

“During our stav-at Schenectady several
flights were made with engincers of the
General Tilectric Company as passengers,
who observed the operation of the cquip-
ment in the airplane and tested a new type

-of super-regenerative receiver between Al
bany and Schencetady, where the ground
station utilized an output as low as one
watt. This rceciver, in operaling condition,
worked very well, but at the present stage
of development is not consudered suitable
for military use; as there is no stanchy ad-
justment and the critieal tuning necessary
to obtain signals renders it unfit for aiv-
craft use, The G. 1. engineers also demon-
strated a new type of short-wave receiver,
using one stage of (IX-222 radio-frequency
;unpﬁlicution, detector and two stages of
audio-frequeney amplification.  The results
were s0 remarkuble on this reeciver that one
was purchascd for the Signal Corps Aiv-
craft Radio Laboratory, with a view of
nsing it as a standard of performance for
aireraft short-wave receiver development.

wis

FROM NEW YORK 70O WaSIUNGTON
“Departing from Mitchel Ficld, en route

to Bolling Field, a schedule with WY,

L

The huge tri-motored monoplane which the U. S. drmy has out-
fitted as a flying radiv laboratory. DMuch valuable information on

cabin of ihe -lrmy aivplane, shosw
ader actial flving conditivns,

(i1 part

queckiy diverg

Bolling  1ield, on intercupted-continuous-
wave wis Joaintained throughout the flight.
Due to delay in delivering the message of
take-off, copmmunication did not conmence

wmtil we bad reached Lrenton, NW. J., but
signals  at  that  distance were of such

strength that it conld have heen easily pos-
sihle to have secured two-way connnunica-
tion from both fields. Due to the fact that
the Dolling Licld transmitter was not in
commission for telephone transmission, all
mesaages were sent and received by inter-
rupted-continuons-wave.

“A flight was made from Bolling 17icld to
Daltimore, and return, using veice and in-
terrapted-continuens-wave  throughont the
entire trip between the airplanc and Bolling
Field. "Lhe airplane took off from Bolling
tield, en rvoute to Langlev Field, tov the
maneuvers, carrving Iieutenant Wolte as
pilot, Captain Edwards, Mr. Rnott, and
Congressien James and Hoffman.  Mes-
sages were exchanged throughout the tvip
until just hefore landing at Lamgley IMield.
On the return trip from Langley Llicld, av-

af
Fleetrical and me!
/ ered o

> vadio cquipment twhich is tested
St wny pivce of apparatns are

rangeinents weve made to work the Bom-
hardment Squadron SCR-132 (DO 1), and
Bolling Field was also advised of our de-
parture.  Throughout the trip, communica-
tion was maintained with both g-found sta-
tions and the airplane. Congressmen James
and Chapplin and Judge Clay weve passen-
gers on the return trip.

“Avrangements were made for a flight
over Washington, carrving seven people:
Assistant Secretary of War Davison, Mr.
Adwmson, Major Blair, Signal Corps, Major
Davison, Air Corps, Mr. Knott, Captain
Pdwards and Iientenant Wolfe. The As-
sistant Secretary of War was given a dem-
onstration of hroadcast telephone veception
while in the air. He also transwmitted tele-
phone messages to Mrs. Davison who lis-
tened in at their howe. Radio-telephone
conmmunication was established with Bolling
Tield, and messages were exchanged be-
tween the Assistant Secretary and the oper-
ator at the ground station.

“The nirplane departed from Bolling Field

(Conlinued on page 370)

the behavior of radio appuratus under flying conditions has been
obluied by army engineers during flights in this big ship.
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HAT a title! And yet some of

the old-timers who “pounded the

brass” back in the days of the

spark-gaps will be able to appre-
ciate it. For radio was then “wireless”’
From that time to the present we have al-
ways understood the word to mean wire-less,
and have extended this self-same idea of
late vears to the term “radio”” But where
is the sense of such a title?

Well, the whole fact of the matter is that
“wireless” is becoming less wircless nowa-
davs. TFor quite some time we have been
transmitting messages and concerts through
“space”  without intervening wires—hence

wire-less. But it now happens thit we arc
doing likewisc through wires, and  not

through vacuous space,

Some of vou know what is in the wind;
others are guessing; and still others haven’t
the slightest inkling of what this article is
abont. But to drag the dusky gentleman
frorn behind the foliage, let it he known
that at the present time great developments
ave going on in connection with the trans-
migsion of intelligence over metallic cirenits
of wire *at radio frequencies. Therein Jics
the secret; we are all well acquainted with
the transmission of speech in the ordinary
manner over the telephone.  Such specch is
transmitted at its own frequencics, namely,
tones varving from about 200 eveles per sec-
ond to about 2,000 cveles, in commereial
practice. It has been found very practica,
for veasons which shall he unfolded as we
proceed, to transmit speech over wires at
radio frequencies, in much the same manner
that today we are transmitting through
crupty  space, progroms from the broad
cast studios.

USING WIRES TO THE LIMIT

This matter of utilizing a carrier wave
for the transmission of specch is not new.
The beginning of the work dates way back
in the nineties, and is due to such wmen as
Pupin, Lcblane, Hutin, Squier, Stone and

“Wired Wireless”--What It Is and Why

How Radio Principles are Applied to the Transmission of FourTelephone
™ Conversations or Ten Telegraph Messages Over a Single-Wire Circuit

By J. E. Smith*

others.  Then, later on, we may include
DeForest for his wonderful contribution,
the vacuum tube, G. A. Campbell for his
clectrical filters, and many more.
Telcphone systems in use at the present
time furnish simultaneously as many «as
four two-way telephone conversutions over
cach line in addition to the telephone and
telegraph  facilities normally afforded by
the circuit.  QOther systems are arranged

to furnish as wmany as ten duplex-carrier
telegraph civeuits over each line, in
Think

addi-

tion to the usual facilities. what

The cotl at the right
is a tnning inductor
cannceted 1n the escil-
lator circuit,

itter emploved
telephony or
practically ident
¢ construction with a broadcust trans-
miltev; anly the valves the circuit
componcnts beiny diferent

A wacnwm titbe
for cither duple
reless”” It

TRANZALTTER
'

RADIO ~
FREQUENCY 4
OSCILLATCR
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T MODULATOR
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SPLECH
Q; AMPLIFIER
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MICRO- FIG.1
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] T
. RECENVER
JCMODULATOR  SPEAKER
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1
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This diagram shoiwes the fundamental units employed in « radio-broadeast transmil-

ter and a receiver, respectively. A sound made before the microphone, oun the left,
is reproduced by ihe lond spedker, at the vight.

= President, Naflowd Rudiv Tustitute
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this means! Without stringing up morve
wires on poles, or taying them in conduits
under the street, it is possible to multiply
the mumber of channels of commuunication
by five, ten, twenty—who knows how niuch.

The general principles involved in carrier-
current communication are fairly well un-
derstood by many of our radio readers.
We encounter it every day, in operating
our radio reccivers or, if we are *hams,”
our transmitters. Suppose we start at the
transmitting station.  First, we have an
oscillator, which generates the radio-fre-
quency currents. Next, we have a miere-
phone into which the performer sings or
speaks.  The speech  (audio) frequencics
arc wnplified by the speech amplifier aud
pass on into the modulator tube, into which
at the same time is passing the radio-
frequency currvent from the oscillator; so
that the modulator is rcally a “mixing”
tube. Next, fram the modulator, the nixed
currents may pass on through an amplifer
and thence to the transmitting antenna and
off into space.  (See Fig. 1.)

MODULATION AND SIDEBANDS

The most interesiing point of the system
is the frequency.  The oscillator tnay be
generating power at a frequency of a mil-
lion cyeles o seeond; the speech frequencices
range  from perhaps 30 cycles to 10,000
eveles.  After hieing mixed in the modulator
these frequencies are considerably changed,
and instead of two  frequencies we have
The most important of these are
known as the “carrier”™ frequency and the
two “sideband™ frequencies.

In order to make this clear, let us suppuose
that instcad of singing or talking we play
on a flute in front of the microphone a
single sustained note with a frequency of
1,000 cycles (per second). Also, suppose
that the “carricr” frequency is 1,000,004
cycles. Lhe two side frequencies are then
L00L,000 and 999,000 cycles, representing
the sum and the difference, respectively, of
the carrvier and the modulating frequencies.
The sime rule” holds when there ave a
nuber of  frequencies coming  from  the
microphone, and in general, we will have a
situntion somewhat as represented in Fig. 2.
We have the carrier at 1,000,000 cvcles;
the upper sideband, ranging from 1,000,030
to 1,010,000 cveles, and the lower sideband,
ranging from 999,970 to 990,000 cyvcles.

This mixture of frequencies passes out
through space to the radio recciver. Here
they are first mplified in the R.F. ampli-
ficr; next they pass into a “demodulator,”
move generally known as a detector. In the
detector or demodulator the complex radio-
frequency curvents again suffer a change
of frequency, and we finally have left only
the original audio frequencies, amplified by
the AL, amplifier and changed into sound
waves by the loud speaker.

All of these phenoniena can be very read-
ily adapted to the transmission at vadio

nHrany.,
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frequencies over wires, instead of through
space. It would be a very simple muatter to
simply string up a pair of long wives where
the dotted lines arc shown in Fig. 1, and
thus connect the transmitting and recciving
stations by a complete metallic civeuit.

MULTIPLE TRANSMISSION

The main advantage attacked to such
a system would be privacy; but unfortun-
ately, it would be a very expensive propo-
sition, and certainly not a profitable onc
for the telephone company, if they wished
to supply service in a manner similar to
the service they now supply us, and at the
present rates. Tt is extromiely expensive
to construct telephone lines, so that the
main advantage of such a system lies in
the ability to adapt it to the existing lines,
and by means of the selective circuits, car-
rier-currents modulated hy speech can e
tnned to resonance in exactly the same way
as we tune in one station or another on our
receiving sets.

Tfor example, it is easy to ivagine that
@t numher of oscillators, each one oscillating
at a differeot radio frequency, heing modn-
lated sippultaneously by a different micro-
phone, are connected to the samwe paiv of
wires. Then, at the othcr end of the line,
we can imagine a number of radio receivers,
each one tuned to a differcnt frequency.
It is cleav that each current wave coulkd
be tuned in without cxperiencing interfer-
ence from the other, in cxactly the same
wayv as we tune in WJ7Z and tune out WOR,
or vice versa. Not only tbat, hut it is not
necessitry for all of them to be modulated
by speech; some of the “channels”™ wmay
carry speech, some may cavey music, others
may carry telegraph code, another ay
control tickers, and what vot.

The number of such “channels”™ which are
possible in a single circuit of wire is vory
great, and depends mainly on the width
of the sidebands. Tor exwmple, in the case
illustrated Ly Fig. 2, in which we are
suppesing music to be transmitted, the
sidebands are 10,000 cycles wide, making
it necessary to have a channel 20,000 cyeles
wide. ‘This is a very wide channel.  Gen-
erally, intelligible speech requires a band
only about 4,000 cycles wide, and music a
band-width of about 10,000 c¢ycles.

LOW CARRIER FREQUENCIRES

However, before going much farther, it
may be well to state that sueh frequencies
as w willion per second arc not used in
cavvier telephony or telegraphy; for the
losses in the wires and in thie associated
apparatus at these frequencices would be too
great.  Therefore, connnercial carvier fre-
quencies gencrally lie between 10,000 cycles
and 50,000 cycles.  This then permits only
five bands 10,000 cvcles wide, theoretically;
practically, it is possible to squceze in five
sucih bands only by employing special means
for doing so. Thie Campbell filter malkes
it possible to cut these bands off sharply,
so that they do not interfere with adjacent
hands.  Such a filter consists of a sevies
of sections, as shown in Fig. 3, consisting
of coils and condensers, and so tuned that
the” “cut-oft” is very sharp; it can be so
designed as to pass any desired band of
frequencies. The filtcrs are connected be-
tween the line and the receiver, so that the
receiver can receive energy only at the fre-
gquencies determined by the filter.

Of course, there are many difficulties to
be overcome in such systems; there are the
same problems that are found in ordinary
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This instrument, which  greaily  ve-
sembics a rvadio set, is a portable fele-
plone box by means of wchich wwork-
men onoa long potwecr line cap com-
mpnicate with a central of¥ice.  They
simply tup to the line awd talk by
ed wwireless.”

Therve is
the usual trouble of intevference, the trouble

telephony, and otliers Desides.

of cross-talk, that of “singing,” and so on.

SINGLE-SIDEBAND TRANSMISSION

As another aueans of  conserving  the
chamnels, it has found possible to
climinate not only one of the sidebands, hut
the carricr frequeney as well, in certain
specint cases. For instunce, in TFignre 2,
wone vf the speech frequencies are dneluded
in the carvier: they are incuded only in
the sidebands, Purthermore, since the side-

been

— ~ — — =\
05 |
il CYCLES {l
f’ 1,010,000 .|
a( _UPPLR SIDCBAND i
| 1,000030 - Tzl
il 1oo0on CARRIER FREQUENCY
~ 999870 3 : |
‘Fv LOWER SIDEBAND Ll
} 990,000 : ‘
{PER )
‘l SECOND) FIG.2 I

i ¢ ods transmitted
system, the sidebai

as showen ubot

fegit

crrresif

bands ave identical in range, why not elimi-
nate one of thew?  This has actually been
done, hy upplving the Camphell filters at
the transmitter, so that thev eliminate one
band and the carvier, and permit the other
band to pass through.  When this is dore,
it ig necessavy fo Msupply” a carvier fre-
quency at the receiver, sa that amplification
and detection can be carried ont in the
ustal manner. This is admirably aceom-
plished by the superhetevodyne type ot
veceiver, in which the oscillator of the
“super”™  furnishes  the  carrier frequency.
It is clear that cutting off o single side-

hand cuts down to one-half the necessary
width of channel and, by eliminating the
cavriev also, it is cut down still uwore. This
makes it possible to obtain move channels
in a sinzgle civeuit of wire or, for the same
munber of channels, spreads them farther
apart, and thereby reduces interfercnce and
other troubles.

And now we can go another step favther;
we have a system whereby several telephone
conversations, and a few telegraph messages
can be transmitted on the same circuit
shnultaneously.  Why not transmit power
over the same lines at the same time?

To tell the truth, this is exactly what is
heing done todays but we should pat it the
other way avound. 'Lhe telephone or tele-
graph wires are not heing used for power
transmission, fov they are teo small; but
the power lines are being used for the trans-
mission of speech and code.  QQuite a lot
ot work is heing done along this line for,
in addition to its affording a wmeans of
communication for the public at large, it
is exceedingly important that the different
power plants of the same company, or the
central power plant and the sub-stations,
keep in very close touch with each other.

POWER-LINE PROBLEMS

Tt is clear how this may be done in the
case of alternating-current power; for this
can be Lranswitted at a certain particular
frequency, say 60 cyeles, and oecupy its
own channel  (with no sidebands in this
siniple case) just as each band of speech
frequencies ov telegraph code occupies its
own channel.  And, going still a step far-
ther, it is clear that constant ov direct cur-
rent cun be just as casily transmitted along
with the conmunication channels; for di-

rect current has a frequency—zero—and oc-

An arrangement of corls
and condensers sucl as
that shown at the
constitutes a
which can be adjusted
to pass only a defint
band of frequencies
the exel 1 oof
others.

Ly

—_

Y
)

1
1

.3
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cupies its own channcl of zevo freguency.

Howcever, when we come to the matter
of transmitting intelligence over power lines
operating at high voltages other problems
arise, the most important of these being the
manner in which the transmitter and the
reccivers of the carrier currents arc con-
nected to the power lincs. There arc two
mcthods of doing this; onc of these is shown
in Fig. 4, where the transmitter or veceiver
is coupled to the power lines by high-voltage
condensers of small capacity, these two
being connected to a protective ground con-
nection.  Fig. 5 shows the other method,
which consists merely of stringing a pair
of wires parallel with the power lines for
a distance of a thousand feet or more. These
wires act cxactly like antennas. In addition
to the difficultics of properly insulating the
svstem in these high-voltage power lines,
others are cncountered. For instance, where
“sectionalizing” switches in the lincs are
opened, it is nceessary to erect what might
he termed “by-pass antennas” in ovder that
the ecarrier currents may pass over the gap.
This incurs losses, to he sure, hut at least
the gap is bridged, and it is necussary only
to incrcasc the power of the transmitter
sufficiently to overcame the Joss.

Another  difficulty  encountered  oceurs
when great loads are thrown on the power
lincs, as when large mills are rumning, or
at night when the lighting load beconmes
great. The short-circuiting effeet produced
by the turning-on of so many feeder lines
causcs changes, in the charaeteristics of
the Jines, which malke it necessary to employx
more power in the transmitter at such times.

And, finally the carrier-currvent system is
heing used successfully as a means of con-
municaling from moving trains. In this
case, the antenna wires are strang along

The frout panel of a receiver

nsed for duplex telephony over

wire lines.  This apparatus is

wirtually a scrics of vadio re-

ceivers, each tuned to a differ-
ent waveleagth.

R LINES

21X

Hezses

Two methods of coupling a ‘‘carricr-current”
commusiication system to a hioh-voltage power line.
Above, candensers are uscd, with @ grownded pro-
tective device.  Below, an inductive conncction is
made by autcinas string wcar the power wires.

, :
Lo

POWER

LNES

the tops of the cars, parallel with the tele-
phone wires along the road. (See page
1936, Ranio Nrws for June, 1926.)

BROADCASTING OVER WIRES

The principles of “carrier-current” trans-
mission have heen suceessfully applied also
to the “broadcasting” of voice and music
over electric pawer lines and the reception
of the programs in the home via the lamp
socket. A large power company. has heen
experimenting in this divection for the past
five vears, and has furnished regular coter-
taimment, on a limited scale, to a number of
commnnities. ‘I'hc scenes of these experi-
ments have heen Staten Island (part of the
city of New York), a section of Washing-
ton, . C, and a small town in Illinois.

The entertainers appear in a regular
liroadeast studio and perform in front of
the usual mierophone.  The program is then
put on the power wires instead of being
broadcast through the air. ‘Three or four
programs of different nature can be trans-
mitted simultaneously, on different fre-
quencies.

The receiver is a very simple affair, con-
taining only a few tubes and a switch to
select any one of the several available pro-
grams. 1t is plugged into any lamp socket,
from which it derives, not only the music,
but also the pawer to opcrate the tubes.

FIXED-TUNE RECEIVERS

Flectrieally, the vecciver consists merely
of three or four civcuits permanently tuned
to the frequencies on which the separate
programs arce transmitted. A switeh is pro-
vided to cnable the user to select whichever
program he wants. There is no extensive
tuning to be donc, as the reception is en-
tircly limited to what the powcr lines carry.
A loud speaker of standard construction is
emploved for reproducing the programs as
actual sound.

From time to time, during the past few
vears, newspapers have carried announce-
ments that this systan is “about to he in-
Augurated on a national scale™; but in spite
of the size and wealth of the companies in
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back of the scheme, nothing has yet come
ot it. The reasons are not diffieult to under-
stand.

In the first place, the number of available
programs is limited; so that if a person
should not like any of the three or four be-
ing transmitted, he would simply have to
turn the vecciver oft. “Fhis shortcoming is
cmiphasized by comparison with the great
freedom of choice which the owner of a
regular radio rceciver has. Then again, a
special recciving instrument is necessary. It
has been evidently the plan of the power
companies to rent the instruments on a
monthly basis, and to make the system so
complicated that it wonld be difficult, if not
impossible, for the home constructor or cus-
tom radio builder to make a receiver of his
own. The incomec derived from the rental
of the machines was to be used for the pay-
ment of the entertainers.

WHY IT FAILED

Possibly the whole plan would have been
very successful if radio broaceasting, as we
know it today, had not flourished so well.
With so many good broadcasl stations on
the air, at all hours of the day and night,
and with good radio reccivers available at
Jow prices, it is doubtful if many people
would care to buy or rent an apparatus
that would furnish only limited entertain-
ment daring limited periods. However, since
the power companjes have not dcfinitely
stated that they have dropped the scheme,
it may be vealized some day.

Similay in principle is an application of
“wired wireless” reported from  Austria.
Programs frem a studio in Vienna are car-
ried by telephone wires part of the way to
the transmitter; but for over a hundred
miles high-voltage lines arve used far the
circuit.

The back of the recciver.
round instruments near the top are
regular variable condesnsers, which
tune separate circnits. (Photographs
for this article courtesy Westing-
house Electric Mfg. Co.)

The six °
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A close-up of a ld-inch photoelectric cell of the type used in telecision transmitiers.

(Photograph courtesy Bell Telcphone Laboratories)

The Photoelectric Cell—Radio’s “Eye”

An Elementary Description of the Device That Translates Light into
Electrical Current and Makes Television and

HOTOELECTRICITY treats of the

relationship between light and elee-

tricity. The photoelectric cell is a

vacuum-tube device by
which light can be made to control an clec-
tric current. It has a great wmany uses in
purely scientific work; and its applica-
tions include television, talking moving pic-
tures, photometry, sorting, control
of paper quality, control of sipn and street
lighting, and many more.

The modern photoelectric cell is a com-
parvatively recent development.  Its fore-
runner was the sclenium cell. 'The element
selenium  was  discovered by the Swedish
chemist, Berzelius, in 1817. In 1873 an
Englishman, Willoughby Smith, attcmpted
to use selenium in making high resistors
for use in transatlantic telegraph work. He
found that these resistances were very
erratic and changeable, and eventually dis-

cigar

#* From a paper presented before the Radio Di-
Vision, National Llectrical Manufacturers Asso-
ciation Convention, at Chicago, June 7, 1928.

means of.

By Dr. Lewis R. Koller *

Rescareh  Laboratery, General Electric Co.

“Talkies”

About This Article—

S the heart of practically all presents

day television systems is the photo-
electric cell, every radio fan who ex-
pects shortly to build a television ma-
chine should know something about the
cell’s charactervistics and about photo-
electricity in general. Here is a good
non-technical article whick explains in
understandable language the fundamen-
tal principles of the device; read it and
keep abreast of the times.—EDITOR.

covered that this was due to lhe fact that
the clectrical resistance of selenium  de-
pends$ upon the amount of light falling upon
its surface; the hrighter the light, the lower
the resistance of the metal. He was able
to get around his difficultics by enclosing
his vesistors in a light-tight box. Tollow-
ing this discovery, cells were constructed
of many different forms to make use of this

ZINC

ELECTROSCOPE DISC
/ s

GOLD’ LEAVES

INSULATING
STAND

ZINC SCREEN

7 1> WINDOW

FIG. 1

How the German sclentist Hallwachs studied the effect of light on the electrical

properties of a zine plate.

With the aid of this simple apparatus he made clear the

fundamental principles of photoelectricity.

Possible

interesting property. The seclenium cell is
still in use for scme purposes, although it
has many undesirable properties.

DISCOVERY OF THE EFFECT

The action of the tvpe of photoeleetric
cell that I am going to describe, however,
is radically different. The underlying prin-
ciple was first made clear by the German
physicist, Hallwachs, in 1888. The first
observations of photoelectric phenomena
were made by the pioneer in the field of
rvadio, Heinrich Herz. He was condueting
Lis famous experiments on electromagnetic
waves, and did not pause to investigate
the subject further. Ile merely mentioned
it in one of his papers, and it remained
for Hallwachs to study the phenomena in
detail. Hallwachs found that if he charged
a zinc plate to a negative potential (by con-
necting it to the negative terminat of a
hattery) and then exposed it to ultra-violet
light, it gradually lost its charge. When
he exposed the plate in the same way, after
first raising it to a positive potential, it
did not lose its charge. This phenomenon
Lias heen thoroughly investigated and it has
been found that practically all substnces
exhibit it to a greater or lesser degree. This
is the fundamental phenomenon of photo-
electricity. :

IHallwachs used a polished dise of zinc,
324 inches in diumeter. In front of this
was a large shiclding plate of zinc (24 x
28 inches) with an opening in which could
he placed windows of vavious materials.
The zinc disc was illuminated by the light
of the arc lamp in front of the windows.
The gold-leaf electroscope connected to the
disc told what was happening to the charge
on the plate (Fig. 1.) When it was charged
with electricity, the leaves stood out away
from each other and, as the charge leaked
off, the leaves gradually collapsed. Halt-
wachs found that, when the plate was
negatively charged, the electroscope’s leaves
remained stationary until light from the
arc fell npon the plate. They then began to
droop, showing that the charge was leaking
off the plate. No such change was observed
when the plate was positively charged.
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The explanation in terms of present-day
physics is simple: The light which is ab-
sorbed by the photo- (light-) sensitive sur-
face causes the emission of electvons or
negative charges. 1f the plate is nega-
tively charged to begin with, these elec-
trons ave able to escape and so the plate
loses its charge; while, if it is positively
charged, they are unable to escape hecause
of the positive potential of the plate and
the plate remains charged.

WHAT ARE ELECTRONS?

Perhaps before going further into the
subject it would be well to say a little about
the electron and modern views of the con-
stitution of matter. The earliest concep-
tion of the atom was simply the smallest
particle of matter that could exist. If
one took a small piece of watter and cut
it in two; took one of the halves and cut
that in two, and so on, eventually one
would reach a very tiny piecc of matter
that could not be any further subdivided.
This was the atom. Now, through the work
ot Thomson, Rutherford, DBohr and many
others, we have a picture of a vastly-differ-
ent structure which has much evidence to
confirm it.

Atoms are now Dbelieved to be small
planetary systems with a massive nucleus
in the center like our sun, and rotating
about this center a number of clectrons
like the planets. The nncleus, which car-
ries the positive charge, is made up of
atoms of hydrogen, or “protons” packed
closely together. The electrons arc nothing
other than nepgative charges of electricity.

i 5 e
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Diagrammatic representation of a photoelectric

ceil,  The cathode, which emits electrons, is

{7: the other clectrode, shown by the small
circle, is the anode,

The force of attraction between the positive
and negatlive charges holds the syvstem to-
gether, just as the gravitational forces hold
cur solar system together. Thus the atoms
of all substances are wade up of the same
ultimate units, protons and electrons. The
differences between dificrent kinds of mat-
ter are due to the diffevent arrangements
of these two kinds of building material.
This theory has met with great success
in predicting the spectra produced by the
different elements. All matter then is made
up of aloms like thesc.  Some kinds of
matter, notably the metals, have the power
of rveadily conducting a current of elec-
tricity.  We Dbelieve that in material of
this type, that is in conductors, there are
a large number of free electrons; that is,
electrons (in addition to the rotating elec-
trons which are attached to each individual

SINET
-

TR L

44

Dr. Herbert Tves (left), television expert of the Bell Telephone Laboratories, exam~
ining one of the large photoelectric cells used for lelevision transmission. A
close-up of this cell is shown at the top of the preceding page.
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atom) which ave free to wander through
the metal in accordance with the impressed
electric forces. It is the actual motion of
these electrons that constitutes an electric
current.  An electric current is nothing
other than a flow of electrons.

To return to the photoelectric cell, it can
be represented diagrammatically as shown
in Tig. 2. Light falls upon the surface
of the metal plate p and causes “photo
electrons” to be emitted from it. The plate
is connected to the negative terminal of a
battery and the wire a is connected to the
positive terminal. The positive charge on
a draws the clectrons across the space and
so a current flows thrvough the circuit.
'The electrode (P) which emits the electrons
must always be connected to the negative
battery terminal and is called the eathode,
The positive electrode (corresponding in
this to the plate of a wvacuum tube) is
called the anode.

This is purely a diagrammatical repre-
sentation of a photoelectric cell. A more
usual form is shown in the illustrations
in this articte. The inside of the glass
bulb is silvered and contact is made with
the silver surface by means of a platinum
flush seal. This silver surface is coated
with a thin layer of some material such
as one of the alkali metals (lithium, sodium,
potassium, rubidium, caesium) which are
particularly photo-sensitive. This takes the
place of the zinc plate of Hallwach's experi-
ments. ‘The other electrode is in the cen-
ter. A circular opening serves for the ad-
mission of the light. Details of construction
niay vary, but the essentials remain the
same.

ACTION OF THE CELL

The photoelectric cell, as we bhave said
before, allows a current to flow through it
when light falls upen it. Its particular
value lies in the fact that the current pass-
ing through it is directly proportional to
the quantity of light falling upon it. Dou-
bling the light doubles the current, ete. For
this reason the cell can casily be used for
measuring light intensitv or changes in
intensily.

Of course, these photo-currents are small,
50 in order to avoid the necessity for using
high-sensitivity instruments, amplification is
resorted to. This is done by means of
vacuum tubes as in radio work; but there is
also a method of amplification within the
photo cell itself which is of great value. This
nethod makes use of the ionization of gascs.
For this purpose, after the cell has been ex-
hansted a very low pressure of gas is intro-
duced. This pressure ranges from 1/37,500th
of an atmosphere in some of the larger types
of cells to fifty times as much in the very
smallest cells. "The gas used must not react
with the sensitive cell surface and it must
also not “clean up” during the life of the
tube. The gases which satisfy these require-
ments are the rare gases of the atmosphere
and, of these, argon, neon and helium are
the most frequently used.

The wmechanism of the process is as fol-
lows. When light falls upon the sensitive
surface of the cell, ‘electrons are emitted and
are drawn toward the anode by its positive
potential. Some of these electrons, naturally,
will chance to collide with gas molecules. As
a matter of fact, at the lowest pressure
mentioned there are forty-two thousand mil-
lion million gas molecules in each cubic inch,
Calculations show that an electron travel-
ing through a gas at this pressure will make
two collisions in each ftwo-fifths of an inch
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of its path on the average. It is the con-
sequence of these collisions that is of inter-
est. The collision may be of the same type
us when two rubber balls come together;
they will fly apart again, perhaps moving in
different directions and at different speeds
than before, but otherwise unchanged. Such
a collision is of no use in producing ampli-
fication.

IONIZATION

On the other hand, a collision may take
Mace with disastrous consequences to the
gas molecule. When a collision of this kind
takes place the photo clectron actually
knocks one of the electrons in the ontermost
orbit completely cut of the gas nolecule, or
ionizes it. The result is that now, instead
of tlie original electron and a neutral mole-
cule we have two electrons moving over to
the positive electrode; and the remainder of
the gas molecule, which is now positively
charged and is called a positive ion, moves
toward the cathode. We have thus multi-
plied the original charge thveefold. There
is still the possibility of the two electrons
making even more collisions before they
reach their destination. This is no violation
of the law of the “conservation of energs,”
liecause the energy vequired is drawn from
the battery across the cell terminals. -

The result of this process is that, for cach
clectron which the action of the light liber-
utes at the surface of the cathode, we mav
have several arviving at the anode. Since
the flow of elcctrons constitutes the curvent,
the pas may be said to amplify the photo
currvent internally. The amount of amplifi-
eation obtainable in this fashion depends on
the nature of the gas, the intensity of the
light source, the construction of the tube,
and the voltage applied across the tube.

CHARACTERISTICS OF A CELL

I'he relation between the voltage applied
to the tube and the current through it is
called  “the volt-ampere characteristie,”
curves of which can be obtained for difier-
ent conditions of illumination hy moving the
light neaver to, ov farther awayv from the
cell.

At low voltages the curvent rises rapidly
with the voltage. The current, of course, is
simply a measure of the number of elec-
trons which reach the anode. At first sight,
this variable current would seem to be in-
consistent with the fact that the number of
clectrons set free from the cathode depends
anly upon the jntensity of the incident light.
The apparent inconsistency is due to the
fact that, at low voltages, all of the emitted
electrons do not reach the anode. As the
voltage is increased, a larger proportion of
them reach theiv goal, and at onc point the
voltage is high erough to draw over all the
emitted eleetrons. That is why fuvther in-
creases in voltage do not produce any fur-
ther change in current and the curve con-
tinues as a straight horizontal line. The
voltage which is necessary to draw over all
the electrons is called the saturation voltage.

In order that the curvrent may be a real
measure of the light inteusity, the voltage
must always be above the saturation voltage.
Tf the light intensitv is now increased, a
curve is obtained of the same shape as be-
fore, but the saturation value is higher to
correspond to the new value ot light in-
tensity.

In the case of gas-filled cells the charac-
teristics are radically different in form. As
soon as a definite voltage, called the joniza-

W. K. Zworykin, physicist of the Westing-

house Company, comparing a phataclectric cell

of his design with a radio tube of the 199-type.
tion voltage, is exceeded some gas molecules
becowe ionized.  As the voltuge is increased,
still more ions are produced so that, instead
of being flut, as in the case of the vacuum
cell, the curve of current against voltage
continues to rise. Eventually this curve be-
conies (uite steep and the cell breaks inta a
elow.

HOW IT “SEES’ COLORS

I have stated that the current through a

photoelectric cell is directly proportional to

i/
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the intensity of the light falling upon it,
However, this statement requires a little
modification. It is true, provided the color
of the light is not changed; but it is not true
that equal intensities of blue and red light, for
exatiple, will produce the same response in
the cell.  In this respect the cell resembles
the human cye, in that it is not equally
sensitive Lo all colors. The maximum sensi-
tivity of the average person’s eves occurs in
the vellow-green portion of the spectrum.
The maximum scnsitivity for potassium cells
occurs neav the ultra-violet part of the
spectrum.

This means that a potassium cell does not
see colors the same way that we do; it is
far niore sensitive to blue and less sensi-
tive to red light. Caesium photoelectric
cells are the most red-sensitive of all, and
consequently are the most desirable for any
work involving color.

NOVEL USES

New applications of the photoelectric cell
are arising every day. Two of the most
specetacular ones @re television and the talk-
ing movies. There are a number of systems
of television, all of them fairly complicated;
but the essential feature in all of them is
the photedlectric cell. A beam of light trav-
cls across the object to be viewed and is
then reflected back into a photoelectric cell.
The amount of light falling upon the cell will
depend upon the object; the white parts, let
us sav, sending a strong heam of light into
the cell and the durk parts a weakerv beam.
These will produce, respectively, large and

(Continued on paye 372)

Dr. Koller is shown here with an automatic daylight recorder later installed on the

tll-fated arctic dirigible “Italia.”
nism is on the top of the cabinet.

The photoelectric cell which operates the mecha-

(Photo courtesy of Gemneral Electric Co.)
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More on Lightning
Editor, Ravio News:

I note in your interesting editorial in the
June issue that instances of lightning strik-
ing a radio aerjal are very rurc. I agree
with you in this, but also say that every-
thing happens once.

Two years ago, lightning struck the aerial
of a broadcast fan directly across the street
from my home. At the time I had an
amateur’s antenna, 45 feet high, erected in
my yard not more than 200 feet from where
the bolt struck. In this altitude, destruc-
tive bolts of lightning may leap to earth
from clouds so small as to be hardly notice-
able; this bolt came from such a cloud while
the sun was shining. The bolt struck the
aerial directly and melted the aerial wire
and lead-in completely out of existence,
down to the arrestor; and from the arrestor
to earth the wire waus not damaged. The ar-
restor had done its work, but died doing
the job of grounding the bolt. The aerial
was supported on two one-inch pipe poles
at each end of the ridge of the house, and
about five feet above the ridge. At the base
of each pole a hole was torn through the
roof, but ctherwise no damage resulted.

My idea is that when a bolt of lightning
is going to strike at a certain place, the
sinall aerial will not dissipate the earth
charge and “scare” the bolt to other places
—or it would have struck my larger and
higher aerial across the street. DBut I will
also say that, bad it not been for the aerial
on that housetop, which received the shock,
the honse would have been seriously dam-
aged. 1 have had aerials erected all over
my place of abode since the beginning of
amateur days more than fifteen years ago;
and this was my first sight of lightning
actually striking one. 1 always feel safe
under a properly-grounded aerial in any
kind of electrical storm.

A picture of the house, taken at the time,
shows a black strealkk down the side, where
tiny bits of the melted lead-in wire were
shot into the weather-boarding of the house.
The radio set that was connected to it was
only slightly damaged and was easily re-
paired. T thought this instance might be of
interest to you.

Nonrxran R. Hoop,
1022 So. Ash Street, Casper, Wyoming.

(Two other letters, not dissimilar in na-
ture, have been vrecelved from. our twide-
spread army of readers on the subject; so
it ix guident that the number of cases of any
dumage by lightning to « house with a radio
receiver in it have been few. In each case,
the lightning arrestor functioned as it
should. Lightning falls, seemingly, where it
will, and plays queer pranks; but a prop-
erly-installed radio aeriul reduces, rather
than increases, the probability of a stroke,
and conducts away practicolly the whole of
its force if it does fall.—1imror.)

Conditions in Australia

Editor, Ramo News:

In the rural centers in the eastern part
of Australia, the average listener demands
that his five-tube neutrodyne, T.R.¥,, etc.,
shall not only cover 250 miles in daylight,
but do so at satisfactory speaker strength.
This town is situated about 250 miles from
3L0O, Melbourne (5 kilowatts) and 350 miles
from 2FC, Sydney (also 5 kw.) and if you
were foolhardy enough to offer the radio-
buying public a five-tube outfit which
would not give satisfactory volume from
these stations without fuss, and miles
above noise level, vou would find it impos-
sible to make a sale.

(Quite a large number of Amecrican re-
ceivers are in use here and, if 1 may be
permitted to name a high-grade one—the

7 HIS page belongs to the readers
of Ramo News. It is theirs for
the purpose of discussing fairly and
frankly the needs of broadcasting from
the standpoint of the great public who
listen in. The letlers represent, not
necessarily the editoriul opinion, but
that of the wrilers; who are, in the edi-
torial belief, fairly typical of groups of
opinion among the radio public. Make
your letters concise and offer construc-
tive criticism when youw can; remem-
bering always that there is something
to be said for the other fellow’s side.

Address The Editor, Rapmo Ngws,
230 Fifth Avenue, New York City.

Stromberg-Carlson Model 501—1 would like
to give some idea of how it performs under
our conditions. Also, if any owner of
such a set in the United States would like
to write ine about its perforimance, I would
be grateful. (I do not own one.) Here
its performance is equal to almost any dis-
tance under 2,000 miles with a good an-
tenna system. 'These sets have frequently
picked up stations in Japan and the Phil-
ippines under favorable conditions. Other
high-grade Aummerican sets show a similar
performance.

Mr. Woodruff and Mr. Staves have some-
thing to say about supers. I cannot help
thinking that some supers are not all they
might be; cspecially Mr. Staves’ set, which
uses the same (Victoreen) L.F. system as
my own. 1 hold that the air-core super,
with high-grade A.F. systems, takcs some
beating for qualily reproduction. With my
set, which has high-mu tubes in the LF., a
regenerative first detector, power and super-
power audio stages, and « two-foot loop,
I have logged such American stations as
WEAF, WJZ, WGY, KDKA and KGO in
the winter months. The Japanese and Phil-,
ippine stations can be logged at any time

of the year, with all Australian and New
Zealand stations.

With regard to daylight work, 1 have
repeatedly logged 4QG, Brisbane, at mid-
day in summer timne, at 950 miles airline,
also on the loop, as well as all other eastern

Australian stations above 1,500 watts. The
New Zealand stations make their appear-
ance at from 5:30 p. m. onwards, summer
or winter, Oddly enough, a 500-watt New
Zealand station has more punch here than
its 5,000-watt brother.

In conclusion, I wish to thank you for
an excellent journal. X wish it was pub-
lished weekly. If I were American, 1
would say “you sure have got the goods.”
As an Australian, I say your publication
is “Good, oh!”

E. Marty~- JoNEs,
. DBox 93, Wagga Wagga,
New South Wales, Australia.

(Australia, comparable in size with the
United States, and isolated by thousands of
miles from any other country except New
Zealand, hos about thirty broadcast sta-
tions, several quite small. This perhaps has
something to do with the excellent DX re-
ception in the antipodal continent.—EpiTor.)

Five-Kilocycle Separation
Editor, Raoro NEws:

Previous to December 1, 1927, we here
in Los Angeles and vicinity were able to
play clearly three stations within a ten-
kilocycle band, namely: XSB, WLIB and
KOMO. As nearly as we could tell, there
were no niore than ten kc. between KOMO
and KSL for WLIB to get through, and
we checlsed this point very thoroughly from
here.  WLIB was not coming through ex-
actly in the center—they were about four
ke. below KOMO and still we (and hun-
dreds of others) played WLIB easily and
clearly. This would indicate that it is pos-
sible to split up the allocated channels into
channels of say six or seven kilocycles with-
out interference from heterodyning car-
riers; possibly even five kec. if the stations
were separated sufficiently geographically.
Then, the listeners situated equal distances
from all stations on the same channel would
be able to play any of themi; while those
located near one of them would be no worse
off than before. We have an example of
that, with XFSD at San Diego, and WJR at
Detroit, supposed to be on the same channel
and vet actually separated sufficient for
listeners here with a very selective reeciver
to scparate these two stations enough to
identily them, and with very little or no
heterodyning.

Now that WLIB has been replaced with
WIBO-WHT, we find that these stations
have moved so close to KOMO that we can-
not play either Chicago or Seattle clear
enongh to identify them, to say nothing of
enjoying the program! When it comes to

(Continued on page 375)
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A (RADIO) CRIME WAVE

VrerxierE: “Did vou
hear about the daring
robbery  down  below
last night#”

CoyrLe: “No, what
was it?”
Veaxire: “Why,

the two Drackets held
up the DPanel!”
—fty Kyprie.

A HOOSIER BARGAINER

Dearer (to thrifty
customer): “‘Now,
these are the accessor-
ies of the set. These
are the batteries,
these are the tubes—"

Cusronen (o thor-
oughgoing “shopper):
“Are they the kind
you can voll up when
they get empty and squeeze it all out of
them?”

(Dealer faints.)—R. L. Wilson.

A FUTURE M. 1. R, E.

Harry, aged four,
turned up the regen-
eration on our radio
until the usual vesults

\u7 occurred.

e / After working on it
. ' = a while, he said:
R ' “Daddy, vou better
mh,ﬁ == oil the rvadio. It

squeaks.”
—Mirs. Dave Nilsen,

,-\' 4
.’«"‘. %
AT THE STUDIO DOOR

Stuoro Maxacer: “What's the matter?
You look all in”

Bepriaie Swvory Trrieer: “I had to hurry
down without anything to eat; I slept in
today.” :

Srubto Mawacer: “Well, make it snappy,
and get on the aiv with your bedtime story.”

RADIORHYMES ..

AN INGENIOUS WRINKLE

An oft-asked ques- -
tion is: “Is there any = &
use for used “B” bat-
teriess”

They ave always
handy  when your
neighbor wants to hor-
row one.— Popular
Radio Weekly (Aus-
tralia. i

Ty~

" A SCENE IN EVERY FAN’S LIFE
TarL Max: “Congratulate me, Bill, the
happiest event since I mivrried I
Suorr Max: “Boy or girl?”
Tarr Max: “No. PCIJT on one tube!”
—Popular Wireless.

HIS page is devoted to humor of pun;ly

radio interest; and our readers are in-
vited to contribute pointed ‘a'nd sSnappy
jokes—no long-winded composmons—'of an
original nature. For each one of th!s na-
ture accepted and printed, $1.00 will be
paid. Each must deal with radio in some
of its phases. Actual humorous occur-
rences, preferably in broadcasting, will be
preferred. Address Broadcastatics, care
RADIO NEWS, 230 Fifth Avenue, New
York City.
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IT SOUNDED PROMISING
Faritrr (to old-maid daughter): “We've
tunied in almost every city of importance
tonight, so where will we go next?”
Davcurer (enthusiastically): “Oh, dad,
lets try to get the Isle of Man?”
-, H. Foley.

R. L. P.

D.: “Jones looks
rathev sad.”

X.: “Yes, T heard
bim say he buried his
Fnna

Aunt vester-

day!”

A TUNED-IN ALIBI
Wire (hearing
hubby fiddling with \
door-knoh at 3 A.M.): ‘\\";\\“'“\c‘. ‘\‘“
“You old owl, what in ’ | ,ﬂg
the world are you do-
ing down there at this
time of night:”
Husny: “Pshh,
(hic) I'm trying (hic)
to tune out (hic)
WOW for WOO."—James Gibson.

A TRAGEDY OF 1929

First Orrice Bov:
“How'd you lose your
job, Jimmny?”

Secoxp Orrice Boy:
“Aw, T told the boss I
wanted the aflernoon
off to go to me grand-
mother’s funeral and
he saw me at the ball
game over the tele-
vision.”—1Vm. G. Mortimer.

OR A SHORT-WAVE FAN
“Is he an optimist?”
“Is he? Why say,
he took a coursc in
foreign Janguages be-
fore he bought his
one-tube radio set, so
that he would he able
to understand the for-
eign announcers!”

A SPORT FAN

Moruer: “What's vour brother Jimmy
doing with the soldering iron and screw-
driver?”

Boemie: “He's going to put another stage
of ossified frequency in ihe radio set, so he
can get the six-day race on 500 kilocycles.”

‘ —George Licberman.
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A New Screen-Grid Receiver
Using the Roberts Circuit

FROM the laboratory of a well-known
Chicago manufacturer has come an inter-
esting development of the popular Roberts
four-tube circuit; namely, a screen-grid ver-
sion comprising one stage of tuned radio-
frequency amplification, a_ regenerative de-
tector and two stages of audio-frequency
amplification. The new set, which is avail-
able in complete kit form, possesses interest-
ing new features. It was tested in the
Rapro News Laboratories, and vielded nn-
usually good results for a simple four-tube
affair. It is pictured and described on this
page.

From the pictures presented herewith it
may be seen that the recciver resecmbles in
“mechanical construction the modern factory-
built receiver. All of the parts inside the set
are mounted on a pierced steel chassis,
which is Loused within an attractive metal
cabinet, finished in two-tone brown moiré,
with gold high lighfing. ‘The tuning of the
receiver is accomplished by means of two
knob-operated drum controls, which are
mounted on a bronze escutcheon plate to-
gether with the sensitivity lnob, volume
knob and battery switch. 7The chassis is
mounted on a highly-polished mahogany
base.

The all-metal design of this rcceiver not
only provides the sct with a finished com-
mercial appearance, but also with other
mechanical and electrical advantages. The
all-metal cabinet, which is of onc-picee con-
struction, fits tightly aver the chassis, thus
providing a low-resistance shield for the set.
When the cabinet is removed all the parts
and wiring are readily available for adjust-
went or repair. The usc of the pierced sleel
chassis makes it possible to locate a large
part of the wiring under the base; this gives
the appearance of neat workmanship.

hat's New in R i £

The person who builds this set has the
option of two different systems of wiring.
The diagram which accompanies this article
shows the circuit used when the set is in-
tended for battery operation. IHowever, the
instructions supplied with the kit show the
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for providing the desired values
biag, and by-pass condensers.
From the schematic diagram it may be
seen that the R.F. circuit of the set is much
the same as the standard, except for the
fact that a screen-grid tube is used in the

of grid
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This dicyram shows the complete circuit of the screen-grid Roberts receiver; the
symbols employed to identify the various parts correspond to those used in the text

and pictures.

This diagram shows the set wired for D.C. operation, but an A.C.

circuit nxing practically the same parts has been developed.

method for wiring the set when it is de-
sired to use A.C. tubes and a “B” socket-
power unit. I'he essential circuit of the set
is the sanie in each case, but theve are sev-
eral slight changes in the parts and in the
filament wiring. In the electric set the extra
parts include fixed and variable resistors,

This picture is a front view of the new four-tube, screen-grid Roberts receiver.
The tuning controls are mounted on a handsome bronze escutcheon plate. and the
metal cabinet is supported on a highly-polished mahogany base.

R.IF. stage. This tube provides a voltage
amplification hetween 20 and 35 throughout
the entire broadcast waveband, thus making
it possible for this recciver to equal in sen-
sitivity the usual five- or six-tube receiver
using standard tubes.  Also, the amplifica-
tion of the circuit is not very great when
compared with the nu of the tube and, as a
result, good selectivity is obtained.

The input circuit of the set employs a
standard coupler, the sccondary wind-
ing of which is tuned by a .00035-mf. double-
spaced variable condenser of modified SLI-
SLW design. The primary of the coupler is
in two scctions; half the winding is con-
nected when great selectivity with a long
aerial is desired, and the entire winding is
employed with a short aerial. Volume is
controlled in the veceiver by means of a
rheostat connected in series with the fila-
ment wire from the “A 4" battery post
this systemn prevents the distortion which
would he caused by overloading of the de-
tector if the volume control were located in
the A.F. circuit. A choke coil is also con-
nected in the supply wire to the screen grid,
and this ovevcomes coupling through the
plate hatteries.

An R.F. transformer with a fixed ticlder
winding is used to couple the plate civcuit of
the sereen-grid tube with the grid circuit of
the detector; the secondary winding of this
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In this chassis vigw of the mew Roberts veceiver all parts are shown mounted in

their proper positions.

1t will be noted that practically ell wiving is located

under the metal chassis,

transformer is tuned by a variable con-
denser similar to the one used in the R.F.
stage. In this circuit vegeneration is con-
trolled by a .000075-mf. variable condenser
(C3), connected so that the tickler coil is in
series with the condenser between the plate
of the detector tube and the “B—" or
ground.

Probably the most unusual feature of the
new receiver is the A.F. amplifier, which
employs a new type of coupling device.
The amplifier coupling nnits were designed
especially to eliminate the distortion due to
hysteresis; they do this by isolating the di-
rect plate current and preventing it from
flowing through the winding of the auto-
transformer coils. A resistor and a con-
denser connected to each winding, as shown,
accomplish this purpose.

Very uniform amplification is obtained
over the entire band of audio frequencies.
According to actual tests made in the manu-
facturer’s laboratory, these units provide
practically equal amplification at 65 and at
1,000 cycles. The amplifying units in the
two stages are of different design; T1 has
an effective transformation ratio of 4.3 to 1,
and T2 has a ratio of 3.5 to 1. The over-
all audio amplification of the receiver, when
using a 112-type tube in the position V3
and a 171-type tube in the output stage,
is approximately 500; or more than twice
the amplification obtained from a two-stage
amplifier using the same tubes and 3 to 1
ratio A.F. transformers.

With the exception of the audio units and
the metal chassis, cabinet and escutcheon
plate, the parts employed in the construc-
tion of the rccciver are of standard design.
The R.F. transformers (L1 and L2) are of
tdentical construction and are wound on
threaded bakelite tubes 214 inches in di-
ameter. The secondary windings consist
of 72 turns of No. 24 enameled wire spaced
to a length of 214 inches. In addition, each
coil has two other windings, consisting of
20 and 35 turns, the latter space-wound,
of No. 34 D.CC. wire. These coils are
wound on 214-inch diameter tubes, which are
placed just beneath the filament ends of the

secondaries; in 1.2 the 20-turn winding is
used as the tickler.

The operation of the receiver is very sim-
ple. The two drum controls (C1 and C2)
are the enly tuning adjustments of the set.
The only additional adjustments ave the
volume knob and the regeneration contvol.
In operating the set it will be found that
the two tuning dials have approsimately the
same seitings for any given wavelength.

Manufacturer: Silver-Marshall, Inc., Chi-
cayo, 1l

New Special Components
for Set Construction

I1X radio parts intended for use in the
season’s new kit receivers have recently

been introduced. They
include: ballast shields
for vacuum tubes, shield -

compartments, tube-base,
type plug-in coils, inter-
mediate-frequency trans-
formers and balancing
condensers. :

311

The ballast shield, which is illustrated in
the drawing, acconplishes two very impor-
tunt functions in a radio receiver. When
installed it prevents electrostatic pick-up by
the tube elements and consequently improves
the selectivity and stability of the circuit.
Secondly, it increases the mechanical inertia
of the tube to such an extent that the ele-
ments will no longer respond to audio-fre-
quency impulses and vibrations, and the
familiar howling cansed by such response
is, therefore, prevented.

The ballast shields are available in two
standard sizes: one for the screen-grid and
other standard-size tubes, and the other for
the small 199-type tubes. The large-size
ballast shield is made in two sections and
consists of a heavy die-cast base into which
the bakelite base of the tube fits, and a
formed copper shell which fits over the tube
proper and screws onto the base. The tube
is protected by felt pads, which are placed
around it before the ballast shield is fast-
ened in place. The small size ballast shield
is a die-cast case finished in copper and
lined with felt. It is designed to slip over
the 199 type of tube, but it is not supplied
with a base.

Seven different interchangeable inductors,
of the type shown at A in the picture, have
also been announced. This series of coils
includes radio-frequency transformers for
use in circuits functioning at broadcast fre-
quencies; a transformer and a tuned im-
pediance unit for use with screen-grid tubes
in an intermediate-freguency amplifier op-
erating at a frequency in the neighborhood
of 115 ke.; and an oscillator coupler cover-
ing a waveband of 180 to 460 meters and
suitable for nse in superheterodyne receivers
employving a 115-ke. intermediate-frequency
awplifier.  Also, in the near future, trans-
formers will he available for the reception
of short-wave signals.

The mechanical construction of the inter-
changeable inductors is shown clearly in a
drawing which accompanies this article. The
base of each coil form is equipped with four
prongs which have been designed to fit into
a standard UX-type tube socket. Also, each
coil is provided with an easily removable
primary coil, and vari-
ous sizes of primaries
are available separately,
so that the type of
primary winding best
suited to the require-

A e
. fﬁﬁ,"’

Four new parts which have ap-
peared on the market recently

are shown here. A _is a new

tube-base phig-in R.F. coil; B

25 a plug-in wntermediate trans-

former; C is a stage shield;

and D is a wnewtralizing con-
denser.
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ments of the individual circuit can be in-
stalled. To remove the primary it is only
necessary to lift out the top of the bukelite
secondary coil form and to unscrew the two
small terminal prongs in the base. ‘These

proungs project through the base of the sec--

ondary form and screw into inserts in the
form on which the primary is wound.

Another type of plug-in inductor is shown
at B in the picture. 'These units also use a
standard UX-type socket as a terminal hase
and they are designed especially for use in
the intecrmediate-frequency amplifier of a
superheterodyne. Their most intercsting fea-
ture is that they may be tuned to exactly the
desired frequency by adjusting the small
screw at the top of the case. This screw
changes the capacity of a small condenser
which is cantinuously variable over a limited
range. Inductors of this model are avail-
able in two different types; the first is a
transformer for use with standard tubes,
and the second is an impedance unit for use
with sereen-grid tubes. Both types are tuned
to a frequency of 115 kilocycles.

The shield compartment illustrated at C
in the picture is of copper, sufficiently heavy
to be rigid. It is 3 inches wide hy 515
inches deep by 514 inches high. The top
and bottom of the shield are removable, so
that mounting of the parts and wiring may
he accomplished easily. The shield is in-
tended primarily to accommodate two
standard UX-type tube sockets (in one of
which a tube is mounted and in the other
a plug-in coil), and the necessary by-pass
condensers, but it is not limited to this ap-
plication. The base of the shield is dvilled
for the parts mentioned ahove, and a
bracket is supplied for supporting the
soclket for the coil away from the bottom of
the compariment.

A small balancing condenser is shown at
D in the picture. 'T'his instrument has a
capacity vange of 5 to 70 mmf., and may be
adjusted with a serew-driver by turning the
small adjustment screw. It is ideal for bal-
ancing two or more condensers for one-
control operation; when used for this pur-
pose, one balancing condenser should be
connected in shunt with each section of the
nuultiple condensers. The balancing con-
denser is also useful for increasing the maxi-
mum capacity of a variable condenser.

Manufacturer: Gray and Danielson Mfg.
Co. (Remler), San Francisco, Cal.

Below, combination ballast
and shield for 199-tvpe tube;
Center, similay shicld for the
screen-arid 222-type and other
standard tubes. Right, plug-
i1 tube-base jnductance  cotl
th interchangeable primarx.

QUTER
CASE

Efficiency of Television In-

creased by New Disc

METAL television disc of improved de-

sign, with square scanning holes, has
been placed on the market recently by a
New FEngland manufacturer. The disc is
suitable either for transmission or reception
and is of very rugged construction. It is
twenty-four inches in diameter, has forty-
eight holes, and is equipped with a large
pushing for attaching the disc to a motor
with a 14-inch shaft. When it is used for
receiving the image is 114 by 134 inches.

In previous. issues

CONTROL GRID—>|
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Removable Cap

/

&’

est problem in transmitting television is sup-
plying the photoelectric cell with sufficient
light for its operation, and the solution to
the problem is greatly simplified by the use
of square holes in the disc.

Manufacturer: The National Company,
Malden, Mass.

Special Television Motor
"Very Accurate

An alternating-current motor which has
been designed especially for television

of this magazine the
use of scanning discs
for the transmission
and reception of tele-
vision has been de-
scribed so frequently
that little need e said
in this arlicle. How-
ever, the construction
of the disc has never
received much consid-
erution.  In most of
the discs on the marv-
ket the scanning holes
are civcular, as this
construction is much
simpler from the me-

chanicat viewpoint.
The sqgquarve holes
which are used in this disc are much more
difficult to cut, but they arc highly to be
desired. A square
hole will allow 279%
more light to pass
through the disc than
a round hole of equal
width, and this greatly
improves vesnits.

The additional light
which is provided by
square scanning holes
in a television disc
is very valuable at a
transmitting  station
and is helpful also in
receiving. The great-

a " et PRy

The square holes throwgh this disc
are in the center of the white dots
and are, of course, too small to show
in reduction. The workmanship on
the disc is ercellent throughout,

This television motor is very respansive to regu-
lation, while steady in its speed. The large con-
denser in the case at the left acts on the
motor's rotation like the atrchamber of a pump.

veception and transmission is illustrated
herewith. It is’ a condenser-type, single-
phase, bhall-bearing motor and the speed
may be varied very easily with a series
rheostat. It is quiet in opcration and does
not cause radio interference.

In a television receiver or transmitter the
motor which turns the scanning disc is
probably the most important picce of ap-
paratus. At the receiving end the speed
of the motor must be synchronized exactly
with the speed of the motor at the trans-
mitter, and if the motor is not easily ad-
justable or if it does not hold a constant
speed, successful television rveception is im-
possible.  Also,. the motor should not be
of the usual cormmutator type, as the tiny

(Continued on page 382)
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Interesting New European Screen-Grid Tubes

NE of the most interesting recent
European productions is a scrcen-
erid tube adapted to the last stage
of audio-frequency amplification.

The internal arrangement will be seen
from the picture, Fig. A, and the drawing,
Fig. 1. It will be noted that there are three
grids, an auxiliary grid being placed be-
tween the plate and the screen grid, and
connected to the center of the filament. The
function of this grid is to neutralize the
effeets of secondary emission from the.plate,
as will be explained Iater. The four prongs
in the base connect to the control grid, the
plate, and the filament; the screen grid be-
ing connected to the extra terminal mounted
on the side of the base, and the third grid
having no external connection whatever.

The constants given by the makers are
as follows: filament voltage, 4 volts; fila-
ment current, 0.15 ampere; plate voltage, 50
to 150 volts, with the screen grid at the
same voltage as the plate; amplification fac-
tor, 100; mutual conductance, 1.8 millimhos;
and internal resistance, 55,500 ohms.

Fig. 2 Shows the circuit arrangement,
which is quite normal. It will be observed
that this tube can be substiluted for an or-
dinavy (three-element tube) triode with very
little change, by merely connecting the ter-
minal on the base to plus “B.”

Qwing to the high internal resistance, the
dynamic characteristic tends to approxi-
mate closely the static curves (as in the case
of all screen-grid tubes); and thus a high
dynamic amplification factor and mutual
conductance are retained. Further, as the
static curves ave rectilinear between their
working limits, the dynamic characteristic
is substantially straight, even with an ex-
ternal impedance (loud speaker, etc.) very
much lower than the internal resistance. In
fact, instead of the condition aimed at with
a normal three-element tube for a straight
dynamic characteristic—that the external
impedance shall be at least twice the in-
ternal resistance-—the condition here is that
the external resistance shall not exceed one-
half the internal vesistance. Otherwise, the
plate may becowe negative with regard to
the filament, the alternating voltage de-
veloped across the loud speaker exceeding
that of the plate battery under these cir-
cumstances.
exceedingly easy to realize.

FREQUENCY DISTORTION REDUCED

Thanks to the high internal vesistance of
the tube, frequency distortion (suppression
of the high notes) is greatly reduced. » Witk
an ordinary tube, the impedance of the loud
speaker is by far the preater proportion ot
the total impedance of the circuit, hut here
the internal resistance predominates. Flence
the increase in the impedance of the loud
speaker for the higher andio frequencies
does not so greatly affect the total im-
pedance, and there is less tendency for these
notes to be weakened.

Fortunately, this condition is

One Model Designed for A. F. Use Has Three Grids; the Auxiliary
Electrode Neutralizes the Effect of Electron Emission from the Plate

By R. Raven-Hart

(PARIS, FRANCE)
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Above: Cross-section wiew of the Fve-electrode

screen-grid tube.  Note that the extra grid,

EG, has no external terminal, being connected
merely ta the center of the filament.

Below: Hosw the tube is connected in an A.F.
cireuit.

THIRD GRID

Fig. A: The five-electrode
screen-grid tube. Fig. B:
the new four-clement tube,
The glass has been broken
away in

show the elements.,

This is perhaps the first tube in which it
has been necessary to take steps against the
effects of secondary emission—the emission
of electrons by the plate under the bom-
bardment. to which it is subjected by the
filament. In a normal three-element tube
such electrons are at once re-attracted by
the plate and their charges reabsorbed.
Here, however, the plate is frequently at a
potential less than that of the screen grid
(since an alternaling voltage is developed
across the loud speaker); and this, being
alternately added to and subtracted from
the voltage of the plate battery, makes the
plate negative with regard to the screen
every half oscillation. Under these circum-
stances the electrons of the secondary emis-
sion would be attracted to the screen and
give rise to undesirable effects. The pres-
ence of the third grid, held at the potential
of the center of the filament, causes them
to be repelled towards the plate, and they
are there reabsorbed during the next (posi-
tive) half oscillation.

A DIFFERENT R.F. TUBE

It may be added that the same makers
produce a screen-grid tube for radio-fre-
quency amplification, which is in general
very similar to the American tube. How-
ever, it possesses the interesting variation
that the terminal mounted on top of the
tube is not that of the screen-grid, but that
of the plate; the screen being connected to
the pin in the base which would normally go
to the plate. The internal arrangement can

(Continued on page 360)

each case to
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Under this heading, RADIO NEWS publishes
each month deseriptions of the latest developments
in the extremely interesting field of television.

“Seeing” Music with a Television Receiver

ELIEVISION has arrived, but as vet
only a few scattered stations are
transmitting television images. While
preparing for vegular television pro-
grams, however, the radio fan can perform
some  highly interesting experiments with
a simple television apparatus that he can
construct himself at little cost. This ma-
chine has all the parts of what is now gen-
erallv considered the standard telcvision
receiver: namely, a scanning dise pierced by
a spiral of holes, a motor to drive it, a
neon glow tube, and a means of controlling
the speed of the motor. Dy assembling
it, the experimenter will obtain a goed in-
troduction to the theory and practice of
television without baving to spend a great
deal of money on complex apparatus. After
acquainting himself with some of the fun-
damental theorvetical principles and practi-
cal operating diffienlties, he will be better
able to make and use a real television ve-
ceiver when vegular television service is
uvailable.
The parts composing the crude machine
illustrated in these pages were picked up

Fig. A. 1 e
meiat {5 the knob regulating the motor’s speed.
through the squarc hole cut iu the cloth, opposite the neon lamp,

The experimental television receiver in the Ravio News Laboratories.

at random in the Rapto News Laboratories.
An electric fan, which was about to be
packed nway, was instead dusted off and the
hlades and wire guard removed from it
As the fan was of the “oscillating” type,
the worm mechanism which makes it swing
back and forth was unhooked, so that the
motor would remain “stationary while in
operation.  (‘These operations did not ruin
the fan, as the Dblades, guard and wormn
mechanism can be reattached in a few min-
utes.) It was decided to use a fan instead
of a special tclevision mwotor hecause fans
are very widely used, und hecause the swm-
wier will be well over hy the time the con-
structor builds this machine.  TFew people
wonld eare to spend $25 or §30 for a special

motor jusl for an cxperiment, buat they can

vasily make use of an idle electric fan.
The general appearance of the complete
nuichine, as assembled in the Rapie News
laboratories in about twe hours, is shown
in the pictures on this and the facing page,
and in uncompleted form on the front
cover. It was built, net for the purpose
of receiving television images, but merely

The only adjust-

The patterns created by the music are observed

voice and music
“looks” in a television receiver. The geo-
metric patterns and formalions built up
by the apparatus are extremely interesting
to bchold.  More will be said about the
operation Jater.

to show how ordinary

A CHEAP, USABLE DISC

After tuking the fan apart, lay it aside
for a while and make the scanning disc.
All the discs which are now being sold
commercially for television purposes are
made of ahmminun and are accurately
drilled with round or square holes, not
more than one sixteenth of an inch across.
Tor this.heme-made contraption, an ordi-
navy flat picce of cardboard is perfectly
satisfactory. It should be not less than a
sixtecnth of an inch thick, and cut into
a dise 12 inches in diameter.

With the aid of a pencil, a ruler and a
compass (which vou can horrow from vour
son’s or little brother’s school bag), now
mark off 24 redii (lines running from the
center of the dise out to the edge). These
should be 15 degrees apart.  As a circle has
360 degrers, the lines will radiate outward
evenly. If vou have forgotten how to sub-
divide angles with a compass, simply draw
one diameter first through the center of
the disc. Then draw another one exactly
at right angles to it. These gives vou four
lives. Now spot the middle of each of
the four sections as closely as vou can, and
dvaw four more lines from the center. If
von now subdivide each of the resulting
sections into thvee cqual parts, vou will
have the twentyv-four lines.

Take the ruler and measure a distance of
514 inches along the vertical center line.
Make a mark at this point. Proceeding on
the next line to the left, measure a distance
of 5 3/16 inches. Proceed along, measuring

off the distances as indicated in Fig, 1
on page 315; vou will have a total of 24
points.  Throngh each one, drill a hole

slightly less than 14-inch in diameter; then,
with a piece of stiff wire or a narvow strip
of brass, ream out the holes so that they
will he square in shape. Their edges are
bound to be a little fuzzy, but do not worry
about this.

For those who want to save themselves

“the trouble of mavking out the individual

lines, Rapio NEws has prepaved full-size
blueprints which can be wused as drilling
templates. 1o use one of these blueprints,
vou simply lay it over the piece of card-
hoard and punch through the.center points
marked on it.  (These templates ave free;
simply write to Ranro News, 230 Tifth
Avenue; New York, N. Y., and ask for the
Television Disc Blueprint.)

If vou haven’t a piece of cardboard of
the right size at home, go to the nearest
stationery or draftsmen’s supplies store
and ask for a piece of heavy hristol board.
This will cost only a few cents.
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NOTE: 15° BETWEEN CENTER LINES
ALL HOLES £™~SQUARE.
DIMENSIONS GIVEN ARE
FROM CENTER OF DisC

After drilling the scanning dise, the next
problem is to mount it to the shaft of
the fan motor. Obtain from a hardware
store a pulley that will fit the shaft of
your particular motor. This will have a
set serew which allows it to be tightcned
against the shaft. To fasten the cardhoard
disc to the face of the pulley, first drill
and tap the latter for four 8-32 screws,
then clamp the dise between two 5-cent
phonograph records and pass the “screws
through into the pulley, as shown in Ifig. 2
(page 883). This was the arrvangcment
used in the orviginal model of the machine;
but any other that suggests itself may he
emploved. The important thing is to make
the disc run as smoothly and as evenly
as possible.  After mounting it, give it a
coat of black paint. Liquid shoe polish
will serve just as well; the idea is merely
to darken the cardboard.

THE FLASH LAMP

The main item of expense involved in
this “television” veceiver is the neon glow
tube. This costs about 12, but is a good
investment beeause you will be able to use
it later in any real television instrument vou
build.  This tube is ahout six inches long
and two and a half inches in diamcter, and
is fitted with a standard UX-type base,
which fits in a standard tube socket. Tt
contains two fat metal platex, pliced about
a sixteenth of an inch apart and parallel
to each other. When an clectric current
of the proper value is passed through it,
the entire surface of one of the plates lights
up with a pinkish-red glow, characteristic
of the gas ncon. The eye-catching red signs
now being used so extensivelv for adver-
tising purposes contain this same gas.

The neon glow tube responds to changes
in electrical current just as a loud speaker
does but, instead of producing sound, it

Details of the scanning dise nsed in
The holes overlap; but very inter-
esting tmages are obtatined.
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reproduces the changes as variations of
light.  When a regular television receiver
is being operated with television impulses,
a picture is built up on the plates of the
tube with the aid of the scanning dise.

On the other hand, if voice or music im-
pulses are led to the tube while the disc
is ratating, endless varieties of patterns will
be observed. After watching themn for a
while you will be able to distinguish a low
note from a high one by merely watching
the picture it makes; and you will be able
to tell the difference between voice and
music,

‘The neon tube js suspended just behind
the scanning dise. It mayv be either fastened
to the underside of the bread heard that
holds the radio receiver as shown in the
pictures (Figs. B and C) or supported on an
arm such as that shown on the front cover.
In the laboratory machine, four corner
pieces (old broom sticks) were used to
allow a cloth cover to be tacked around the
fan. A hole was cut in the front of the
cloth, so that the upper section of the disc
between the farthermost and innermost
holes could be observed. The ncon tubc
should be so placed that the hole which is
51/, inches from the center of the disc
passes just across the top of the plate, and
the hole which is 3 13/16 inches from the
center just across the bottom edge.

THE CIRCUIT
A double-impedance unit, such as are used
in audio amplificrs, is mounted anywhere
along the breadboard on which the motor
rests. A 60-ohm rheostat for controlling
the spced of the motor is mounted on the
front edge, so that it can be adjusted easily.
(Continued on page 385)

Fige. B and C. The apparatus with the cloth cover removed; N, neon lamp; D,
scanning dise; P, phonograph records used for clamp (see Fig. 2): F, fan base;
L, motor rheastat; L, doulble-impedunce unit (see Fig. 3).
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Radio-Picture Equipment for Police

German System Transmits [llustrated Circulars to All
Large Cities Simultaneously Within Three Minutes

HE pioneer of radio-picture trans-

mission, Professor Xorn, who has

devoted over twenty vears to the

task, has latcly developed a new
system, with the cooperation of the Prussian
ministry of the interior and of the police.
The equipment designed for use in the
transmission of pictures and facsimile mes-
sages between police headguarters in vavious
cities, and illustrated here, has bcen con-
structed by the C. Lorenz Company of
Berlin.

The transmitting apparatus employed is
somewhat similar to that of the Telefunken-
Karolus system, now in extcnsive use in
Germany and Austria (sec Rapio News for
November, 1926, page 466), but there are
numerous differences in the receivers. In
the latter, the light impulses are converted
into electrical variations by the ring-shuaped
Karolus photoelectric cell, which is very
costly. In the Lovrenz-Korn system a small
tube-shaped photoelectric cell of the ordi-
nary type is used; with 120 volts across
it, its response to light is in the order of
Ol-microampere to each lua (slightly less
than a foot-candle.)

NOT TOO SENSITIVE

The Korn systemn transmits impulses only
as hluck or white, heing therefore much less
sensitive to interference, static and other
disturbances than the Karolus method, which
is designed to transmit and reproduce half-
tone shadings.

The Korn reeeiver is of the usual vacnum-
tube type; the detected signals, which cor-
respond to the impulses iinpressed by the
image on the photoelectric cell at the trans-
mitter, arve passed after amplilication to
the windings of a highly- sensitive mirror
galvanometer (shown as 1 in Fig. B and
20 in Fig. 2). This reflects the beam, cast
upon it from a suitable source of light,
through a small slit in the covering of the
veceiving cylinder, which is covered with
sensitized paper. The thickness of the fila-

By Dr. F. Noack

(BERLIN, GERMANY)

ment suspending the galvanomcter mirror,
and the width of the slit are so propor-
tioned that a very slight deviation of the
mivror will not cut oftf the light beam;
but that resulting from a strong signal
will do so. Thus slight disturbances, at-
mospherics, etc., are not sufiicient to pro-
duce a visible spot on the picture. 'I'his
freedom from interference, essential for
the important purposes of the police and

effect this in systems opcrating at high
spred.  Professor Korn’s apparatus func-
tions at a moderate speed; although in
early experiments it wus operated at a
very high onc, transmitting about 10,000
dots per second (e practical television
speed), this was found to require the use
of a galvanomcter which was too sensitive
to electrical interference. The transmitter
now in actunl use sends at the rate of 2,400

The radio-picture receiver: 1, galvanometer; 2, casing of picture cylinder; 3, motor; 4, synchroniz-

ing discs; 6, switches; 8, hole for adjustment;

11, synchronizing-note filtev; 17, motor rheostat,

Other parts are shown in the diagrams opposite, Figs, 2 and 3

other government agencies, is obtained only
by abandoning the attempt to transmit in-
termediate depths of shading.

SYNCHRONIZING MODULATION

One of the requisites of successful picture
transmission is the synchronization of the
revolving mechanism at the transmitter and
at the receivers; it is extremely difficult to

Transmitter of the Lorenz-Koran vadio-picture system:
3, photoelectric cell, and 4, dts lens; 5, sowrce of lyht, and 2, its condensing lens.
apparatus 1s indicated n Iig. 1

1, picture cylinder in its mounting;
Other

dots, each 1/100-inch square, per second;
and veception at this speed is found to be
practically free fromn interference.

In order to synchronize the transmitter
and receivers, the following ingenious
method is used; a commutator-dise (10 in
Fig. 1) is mounted on the shaft of the driv-
ing motor of the transmitter. DBy this
nieans  an  1,100-cvele  alternation is im-
pressed on the grid cirenit of the amplifier,
and modulates the signals which arve broad-
cast. At the receiver, this doubly-modulated
signal is detected and amplified, as we have
said; the 1,100-cvcle modulating note is
passed through a spccial amplifier and ftilter,
and passed to the synchronizing motor
which drives the mechanism. At the same
time, an 1,100-cvcle current is carried to
a glow lamp which illuminates a disc
mounted on the motor’s driving shaft. By
means of the “stroboscopic” effect (ex-
plained in Ramo News for August, 1927)
it is easily possible to determine when the
synchronizing impulses have brought the
motor at the receiver .into step with that
at the transmitter. A steady illumination
will then be seen on looking at the disc.
Any needed correction is made by simply
adjusting the resistor regulating the motor’s
speed. The synchronizing signal, however,
is not of sufficient strength to disturb the
comparatively insensitive galvanometer and
affect the picture.
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second necessitates only two and a half
minutes to receive a picture abowt 5 x 7
inches. T'he adaptability of radio-picture
service to many purposes is apparent; such
as the transmission of news events, fac-
similes of public and commercial documents,
manuscript, etc.

The appearance of the "transmitter is
shown in l%ig. A, and its schematic circuit
is dingrammed in 1%ig. 1. The receiver is
pictured in Fig. B; its schematic circuit is
shown as Fig. 2, and a pictorial diagram is
Fig. 3. The parts can be identified readily
from the eaptions of thesc illustrations.

While this system differs only in details
from other radio-picture methods, it marks
a distanct advance in the practical applica-
tion of the system to broadcast, rather than
point-to-point transmission.

S -+ "

Fig. C. Typical German police broadcast of

the picture and fingerprints of a man who is

wanted. Though in black and-white, the pic-
ture reccived has a photographic effect.

The right moment for the commencement
of rotation of the picture-cylinder is sig-
nalled by an impulse from the transmitter,
which is received by a polarized relay at
the transmitter. This closes a circuit which
magnctically operates a coupling clutch,
connecting the worm-gear of the motor to
the shaft of the cylinder.

ADVANTAGES OF THE SYSTEM

The nature of the modulation is so even
that the transmitted wave is very sharp;
the carrier-wave, at this low speed of trans-
mission, is modulated by only 1,200 cycles
and the side bands are very unarrow, 5o
that theve is po jamming of the channels
of comununication.

Transmission at the rate of 2,400 dots a

Wi e T T

Fig. 1. the transmitter:
6, umplifier; 7, traismit-
ter; 8, driving motor,
9, gearing; 10,
nizing disc. J
3, wveceiver: 5, gear; 7,
slot for  galvancme
fght-beam: 9, magne
coupler; 10, synchroniz-
ing-note  amplifier; 12,
radio receiver; 14, relay;
15, case for film; 16, 19,
20, lamp, leas and gal-
vanometer; 21, “strobo-
scopic” synchronizing
lamp. See Figs. A and B,

(R

The “Fultograph” Radio Picture-Broadcast System

demonstrated, and will be, in increas-

ing numbers, it is believed, a feature

of European programs. The system of Capt.
Otho Fulton has been designed for the pur-
pose ot home reception with a minimum of
apparatus. The photoelectric cell is not em-
ployed; the receiver, in particular, looks
back to the principle of Morse’s original
telegraph  apparatus — discoloration  of
chemically-prepared paper by curvent flow.
To prepare a picture for broadcasting, it
is transferred photegraphically to a thin
sheet of copper, by a process somewhat simi-
far to that of making halftone “cuts” for
printing. This copper plate has been cov-
ered with a fihm of glue treated with bi-

BROADCASTS of pictures have been

" causes a brown

chromate of potash; when a negative print
is taken upon it, the glue exposed to light
becomes insoluble. That representing the
white areas (black in a negative) is dis-
solved.  The black surfaces in the original
picture appear as bare metal.

When the preparved foil is wrapped
around a metal cvlinder and a metal con-
tact caused to move over it, each spot of
bare metal passes an electric impulse which
is amplified and broadeast in the wsual man-
ner. When it is reccived and detected (a
two-tube amplifier is said to be sufficient)
each flow of signal current passes through
a contact into a sheet of paper which has
been wrapped around a similar cylinder, and
discoloration varyving in

depth of color with the value of the current,
The transnitted, and consequently the re-
ceived picture, is divided by a screen into
dots like a halftone illustration.

The Fulton apparatus is driven by clock-
work instead of motors; for purposes of
synchronization, a metallic conducting strip
is left on the transmitling cylinder. When-
ever the contact reaches this, an impulse is
sent which operates a magnetic rclay at the
receiver and lifts the printing contact, thus
synchronizing the two cylinders at each
revolution. ) :

It requires some time—about 45 minntes
—to make up the copper foil picture for
transmission. A picture 314 x 4145 inches is
sent in 314 minutes, says dmateur Wireless,
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The Radio Bean Sorter—A Novelty

70
\

¥

HE applications of ‘the photoelectric

cell to many operations, industrial

and commercial, are scarcely limited.

This cell can not only take the place
of the human eye in many ways, but in
others it can perform functions that the
human eve cannot. DBecause of its wide
field of application, and because of its new-
ness, the photoclectric cell should be very
interesting to the experimenter; new appli-
cations for experimental purposes suggest
themselves all the time.

The machine with which this article is
concerned was built for the purpose of
separating colored heans of all colors from
white ones. As an automatic seeming in-
telligence, it not only makes a striking ex-
hibit, but also a very intercsting machine
for the average experimenter to work up.

CONSTRUCTION

The construction of the machine is sim-
ple, for anvone who bas done the Jeast hit
of work in radio. It is well known that a
photoelectric cell passes more curvent when
light falls on it, than when in the dark.
This principle is used in this machine by
causing the beans to pass under a light that
is reflected on a photoelectric cell. The
colored heans reflect less light than the
white ones; hence, the current through the
cell changes. This change in current is am-
plified and caused to actuate a relay which
removes the colored hean from the belt.

Since direct current is used in this ma-
chine, the amplifiey must be built to amplify
direct current. The frequency of the vavi-
ations is so low that it would be impossible
to use an amplifier of any other kind than a
resistance-coupled one.  The diagram of
such an amplifier hook-up is shown in Fig. 1.

The variations jn current are very small;
for the passing of a single bean under the
focus of the cell does not cause a great
variation in the light and, hence a large
amount of amplification is necessary. 'l'o

Unique Machine Which Automatically Separates Colored Beans
Uses Photoelectric Cell and Radio Amplifier; Can Be Built Easily

By Herbert W. Augustadt ™

accomplish this purpose, onc should use,
for the first three stages, “high mu” tubes,
whose distinguishing feature is their high
amplification factor. ‘I'he last tube should
pass a large amount of current to actuate
the relay; and hence a power tube should
be used.

The bias for the tubes mav be obtained
fromn old “B” battery cells, that were long
ago unfit to supply plate corrent, but still
have voltage. A high bias is necessary to
keep the plate current low in the first tubes.
T'he potentiometer around the bias battery
will make it easy to adjust this voltage for
different conditions, and hence is suggested.
The bias can be obtained direct from the
hattery without the potentiometers; but in
that case the adjustments arve hard to make
without a battery that has taps every 114
volts.

The first relay, A, in TFig. 1, is the more
sensitive of the two. 'U'he experimenter can
use telegraph relays, if he has nothing else;
they were tricd and worked very satisfac-
torily.  The relay is sct 'to act on the least
current possible and still have positive ac-
tion. Its contacts close on the second relay,
in series with a 174-volt cell. These contacts
then close on the buzzer, which is used as the
“kicker” to throw the colored beans off the
belt. It was found better to use two re-
luys, to prevent burning of contacts and
inductive kicks passing through the machine.

MECHANICAL DESIGN

The construction of the machine proper is
shown in Fig. 2. The belt was made of
white canvas about an inch wide, and passed
around two spools. A small motor, M, was
used as the driver. The hopper, H, fed the
beans to the belt and was built to drop only
one bean at a time on the belt.

The hopper was constructed from an old
funnel, the bottom of which was removed
to make an opening about the size of a
solder hox. Then an ordinary solder box

was punched, making a hole the size of the
beans it was desired to sort; a balelite
dise, wilh the same size of hole, was fitted
into the solder box. Ihe dise was attached
to a crank, which brought the hole in the
solder box and the hole in the disc in line
with each other every revolution, allowing a
bean to pass through. A small arm was
fastened to the crank in the bottom of the
hopper, to scrape and stir the beans and
make them fall into the hole. The beans
were then led to the belt by means of a
spout, and guided into the middle of the
belt.

The kicker, which threw the colorved beans
from the helt, is the contrivance shown at
B, in Fig. 2, and is made from an ordinary
buzzer; soldering a brass strip to the arma-
ture of the buzzer and increasing the length
of travel by bending back the armature.
The kicker was controlled by relay C.

Since the ‘maxiinum vaviation of light is
desived at the time of the passage of the
dark hean under the focus of the photo-
electric cell, a lamp, L (Fig. 2), was used to
obtain a bright spot of light on the belt
over wluch the beans mnst travel. The lamp
used was obtained from an old automobile

.and adjusted to have its focus abont a foot

from the lamp. Inside the lens a card-
board was then inserted, with only a small
hole in its center. Over this hole, and on the
outside of the lens, a watchmalker's eyepiece
was placed. By this means, it was possible
to obtain a bright spot of light not much
farger than the beans to be sorted.

The photoelectric cell was then placed so
that it would face the small spot of light,
and fitted with a hood that allowed light to
come in only from a small opening directed
on the spot of light. TUnless a hood of this
kind is used, variations in the light of the
room, or shadows from observers, will af-
fect the working of the cell and may cause
the relays to chatter.

The time-lag, of the effect of the varia-

22.5V.

Rl Yo MEG.

=7 ™

225V, pp

|
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R2 JoMEG.

RIE

135 V.

Fig. 1. The electrical circuit of the sorter. P, photoelectric cell; A
and O, relays; B. “Kicker,” made from buzzer. The first three tubes
should be of the high “mu” type, like the 240 and 340 tubes; the last

a 1714 or @ 210. Old “B” batteries may be used to bias the grids
of the amplifiers. If the parts of the amplifiers are shielded, the
circuwits will be more stable than if left unshielded.
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tion of the light, on the cell and the action
of the relays is very small, in fact it is al-
most zero; and so the light-spot should be
focused directly ahead of the arm that kicks
off the colored heans, It will be found easier
to focus the light and cell, if thcy are
mounted so that they can be moved in two
planes,
ADJUSTMENT

The values of bias given are approximate,
and so it is desirable to adjust the machine
to the best working conditions. ‘This is ac-
complished in the following manner:

All the tubes are removed except the first
and second. A milliammeter is then in-
serted ir the plate circuit of the second
tube, and on this tube is placed a bias that
will keep the normal value of the plate
current under 4 milliamperes. After this
is accomplished, a colored bean is placed
on the belt and run back and forth through
the lighl-spot. The grid bias is adjusted
until the variation in plate current is the
greatest.

If no variation is recorded, it is more
than likely that the cell is not directed
toward the light spot. 'This can be dcter-
mined by shutting off all of the light. Such
action should produce a difference in plate
current. If it does not, the cell should
be moved around until the plate current
does vary and should he fixed in the spot
where the plate current is at minimum.
The plate current will drop to a minimum
at the time that the maximum light is fall-
ing on the eell; because the two tubes in
the amplifier are connected so that plate
current through the first causes an in-
crease in negative bias on the second. The
opposite effect takes place when no light
falls on the photoclectric cell.

The adjustwents for the third tube are
made in a similar manner. A plate-current
variation of 5 milliamperes is to be ex-
pected in this tube, when the black bean
passes through the light-spot. This varia-
tion in plate cuvrent of the third tube will
cause a change in grid bias on the fourth
tube, large enough to give an incveuse of
at least 30 wmilliamperes plate current.
Hence the tube can bhe biased te pass no
current when a white bean is under the
light spot; and yet, when a black bean goes
under the focus of the cell, it will pass
enough current to cause the relays to act.
The machine is now adjusted and ready to
work.

POSSIBLE TROUBLES

The only serious trouble that may be ex-

perienced is chattering of the relays; this

will cause the kicker to kick all the time.
‘This trouble can be remedied by adjust-
ing the plafe current to a lower value, and
by placing a 1-mf. condenser across the
contacts of the first relay. It is not well
to draw current from the “A” battery of
the amplifier for the relays, as this may
cause trouble.

A second trouble that will cause the relays
to chatter is difference in the color or
light-reflecting qualities of the belt. Hence
it is necessary to color the belt with some
finish that has about the same reflecting
qualities as the surface of the white bean.
In many cases, white ink will be found
very satisfactory for the work.

A lhird possible source of trvouble is the
kicker. 7This part of the appavatus should
be colored the same as the belt and the
white hean. One can determine whether
it is the source of the chattering of the
relays or not, by inserting the millianuueter
in the plate circnit of the last tube, and
pushing the kicker across the surface of
the belt. If the travel of this kicker across
the belt causes an increase in plate current,
the trouble lies in it. This may be remedied
by sloping the kicker so that, on closing,
it will throw light into the cell and hence

31y

A general view of the bean sortey.

M, motor which turns the belt; H,

hopper; P, photoclectric  cell; )

source of light; B, “kicker.” With

the aid of this sketch an ingenions

constructor can readily assemblc o
working machine.,

cause a decrease in plate current, rather
than an increase, in the second tube.

It is well to place the machine in a room
which has an even distribution of light; so
that the passing of a person in front of
the machine will not cause a shadow to
fall on the belt or affect the amount of
light on the belt. These changes in the
amount of light may be so small that they
are not noticeable with the naked eye, and
hence one must guess at this source of
trouble. Of eourse this effect can again be
noticed in the change of the plate current
of the last tube when someone steps near
the instrument. If the change is not great
enough to cause an appreciable difference
in plate current, the machine will work
satisfactorily.

The cxperimenter will no doubt think
of other wethods of making up a photo-
electric nachine. These can easily be
worked up once one has the idea and a
method of approach. The construction of
the machine is not as complicated as it
may sound and it makes a very interesting
exhibit, when it is built. That deseribed
here was shown on Engineer’s Day at the
University of North Dakota, Grand Forks,
North Dakota.

Radio News Free Blueprints Available for the Asking

URING the past six months Rapro
Nrws has preparved a numher of
blueprints showing the construction
of several different types of broad-
cast receivers, short-wave receivers, audio-
[requency amplifiers and power packs.
These hlueprints include full-size pancl and
sub-panel drilling layouts, pictorial and
schematic wiving diagrams, details of coils
and special components, and complete lists
of the parts actually wsed in the outfits.
They are absolutely free to the veadevs of
Raoto News; to obtain anv of them all you
need do is write in and ask tor them.
The following blueprints are available.
Simply order them by number.
No. 53, “4 Simple Two-Tube Recciver,”

WRITE PLAINLY

HEN writing for the Rapio

News  free blueprints, please
typewrite or print your full name and
address clearly. Many requests which
we receive cannot be filled because
the handwriting is illegible or the
address incomplete or missing alto-
gether.

SEND NO MONEY. Just give the
number or numbers of the blueprints
you want and they will be sent to you
free of cost.—EpiToR,

May, 1928 number: This set was designed
specifically for the beginner in radio—the
man or boy who is intevested in making
his own radio receiver and who wants to
start with something that is cheap and easy
to build. It is a “sure-fire” outfit that will
work without trouble the first time it is
hooked up. If you know some youngster
who likes to make things with tools, send
us his name and address and we will mail
him a set of these blueprints.

No. 55, “An dmplifier for the Simple
Two-Tube Receiver,! June, 1928 number:
The two-tube sct mentioned in the previous
paragraph is designed to work with head-
phones. After you get it operating satis-

(Continued on page 367)
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Television in Natural Colors Demonstrated

Application of Three-Color Separation Process Used in
Photography and Printing Makes Possible Transmission
and Reproduction of Brightly-Colored Daylight Scenes

HE last few months have witnessed

two spectacular strides in the art of

television.

mission of images, using ordinary
daylight, and this has removed television
from the laboratory to the open air. .Any
light now sufficient for an ordinary photo-
graph to be taken is sufficient for television
purposes.

This step was demonstrated by Mr. J.
I.. Baird in London on Junc 11th before
representatives of the press, and subse-
quently before several eminent scientists,
including  Dr. J. A. Fleming, F¥.R.5,
world-famous as the inventor of the ther-
mionic valve, who described it as “a very
striking advance” and “a great step for-
ward.”  (See also description of American
experiments, page 238, Scptember Rapro
News—Iiditor.)  Writing in a technical
paper after his visit to the Baird Labora-
tories, Dr. Fleming referred to television
as *“a quite genuine and veritable scientific
inveition” and covcluded with the words:
“the writer left the laboratory with the
strong conviction thut it was the birthplace
of ncw, interesting, and very important
inventions.”

TELEVISION IN COLOR
This demonstration was almost tmmedi-
ately afterwards followed by a demonstra-
tion of even more striking character. 'F'he
problem of color television has ut least been
solved, and it was demonstrated on July

The first was the trans-

By Ronald F. Tiltman *
(LONDON, ENGLAND)

. 3rd for the hirst time to the press and to

a party of scientists.

By kind permission of the Dritish In-
ventor, T am allowed to publish full details
of this most remarkable achievement.

At the transmitter, in place of a single
exploring spiral, three spirals are uscd,
arranged consecutively round one dise, cach
spiral being covered with a daylight filter.
'T'he first spirval is covered with a green filter,
which allows only the green rays to puass
through. The second spiral is covered swith
a red filter which passes only the ved light.
The third spiral is covered with a blue
filter which allows only the .blue light to
pass through. (See diagram.)

As the disc revolves, the face is scanned
first by the red spot of light, then by the
blue spot of light, and then by the green
spot of light, and the cells react to thesc
lights, sending out first an image composed
of the red parts of the picture, then an im-
age composcd only of the blue parts of the
picture, then an image composed of the
green parts of the picture.

At the receiving station a similar disc re-
volves in step with the disc at the transmit-
ting station, aud this disc has behind it, in
place of the ordinary neon tube, two sepa-
rate glow discharge lamps.

SUPPLYING THE COLORS
It was at the recciver that a problem im-
mediutely arose. It is obvious that the re-
ceiving dise must give a red image, a blue

My, Baird (right) showing his television camera to an old schoolmate, Jack Buchanan, musical
comedy star. Observe the light-gathering capacity of the lens, contained in the tube, behind which
1s the covered scanwmng mechanism,

* Author of “Television for the Home.”

~ the green,

image and a green image, and if the source
of red consists only of red, as docs the
ordinary neon tube, it will be impossible for
the receiving apparatus to produce. blues
and greens.  The problem was to find a
lamp which would give red, bluc, and green,

RED SPIRAL

s

GREEN BLUE
SPIRAL SPIRAL

Arrangement of the spirals on the Baird
multiple-coloved felevision disc.

for, as it is well known, all colors which
we sce are made up from red, blue and
green; purple for example, is only a mix-
ture of red and blue, vellow only a mix-
ture of green and blue. In similar fashion,
any other color can be made up by com-
Lining three primarics, or two of them, in
the requisite proportions.

Thus it will be secn that it was essential
to have three primary colors, and the neon
tube contains only red.

The problem was solved by using two
different lamps: the neon to give red, and
a Jamp containing a combination of helium
and vercuvy vapor to give the blue and
‘Ihese lfamps are brought into
operation by means of commutation. ‘I'he
neon tube operates while: the spiral holes
with the red flter are in use, and ihe
helium and mercury vapor lamp operates
while the spirals of green and blue are in
use. Helium, it may be known to many,
gives a vivid blue distil, and mercury gives
a distil in green and also in blue, so that
the lamp containing the mercury vapor and
the helinm gives a remarkable supply of
these two primary colors.

At first sight one might remark: why not
put mercury and neon into one tube? 'I'his
is an unsatisfactory working arrangement,
the neon tending to give an undue pre-
ponderance of red at one time and not
enough red at another.

SUCCESSFUL TRANSMISSION

With his system Baird has becn able to
give demonstrations of television in natural
colors. T was present at one of the demon-~
slrations recently, and the vivid reality of
the coforings was most remarkable, and
adds very greatly indeed to the effect. A
bunch of flowers, blue delphiniums, was

(Continued on page 374)
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How to Build from the Schematic—Part II

Some Advice to the Set Constructor who is Getting
Beyond the Beginner Stage and Wishes to Experiment

N the first installment of this article,
which appeared in last month’s issue
of Ravio News, the principle of the
schematic diagram was explained and

threce important parts of a radio receiver
were analyzed, viz: the anlenna civeuit,
inter-stage R.F. coupling circuits and the
detector ecireuit. ‘This concluding install-
ment of the article will analyze other im-
portant parts of a radio circuit, and it will
also show how it is possible to build a re-
ceiver entirely from the information con-
tained in a schematic diagram.

Following the detector in a radio receiver
comes the audio-frequency amplificr and,
therefore, this is the next logical part of the
circuit to consider. Often the A.F. ampli-
fier is the most expensive part of the set
but, fortunately, it is one of the simplest to
understand.  Usually there ave no adjust-
able controls in this part of the set. The
signal is passed from onc tube to the next
and amplified by them, additional amplifi-
cation being furnished hy the step-up ratio
of the coupling device in the case of u
transformer-coupled amplifier.  The inter-
esting thing in ail amplitiers is the coupling
device, which allows the signal to pass from
cne stage to the next, and which insulates
the grid circuit of each tube from the plate
circuit of the preceding tube.

A large majority of receivers now have
standard  transformer-coupled  amplifiers
(see A in Pig. 1), and the others use either
resistance-coupled, impedance coupled ov
double-impedance-coupled cireuits (see dia-
orams 13, C and D, respectively). ‘These
circuits require practically no explanation.
In the cage of the transformer-coupled cir-
cuit, the primave winding of cach trans-
former is conneccted in the plate circuit of
a detector, or AF. tube, and the sceondary
winding in the grid circuit of the following
tube. A 201A-type tube is generally nsed
in the fivst stage and a power fube in the
last stage.

In the case of resistance, impedance, and
douhle-tnpedance-coupled wuplifiers  three
stages are usually required in order to ob-
tain sufficient amplification; and 2in-type
(“hi-mu” tubes) mayv be used in the first
two stoges aund a power tube in the last
stage. The resistance-coupled amplificr has
an .0l-mf. condenser coupling the plate and
grid of the tubes aud resistors connected, in
the plate circuit of the first tube and in the
grid circuit of the sccond tube, respectively.
When 240-type tubes are used, these two
resistors each have a valne of 230,000 ohms.
The impedance-coupled circuil is the same
as the resistance-coupled cireuit, except that
a plate impedance (choke coil) is substi-
tuted for the resistor in the plate cireuit.
This impedance is not critical in value and
may be 30 henrics or lareer. The double-
impedance circuit is also similar, except
that an inipedance is used in hoth the plate
and gric circuils.  Double-inmipedance units
are manufactured for this purpose and the
builder does not have to worry about the

By Fred H. Canfield

sizes of the various parts which he is to use.

When a power tube is employed the plate
currenl is often so hieavy that it would dam-
age the winding of the loud speaker and,
thevefore, a protective device should be
ciployed in the plate circuit of the last
tube.  Two different types of units are
used for this purpose; the first is known
o5 an output transformer and the second
as an output filter. The output transformer
is @« L:l-ratio audin tvansformer, connected
as shown at E in Fig. 1. The output filter
consists of a 80-henry AT, choke coil and
aob-mfs AT by-pass condenser, conneeted
as shown at F.

CHOKES AND CONDENSERS

In all modern radio circuits it will be
noticed that choke coils and by-pass con-
densers ave connected in various positions.
Frequently, these parts are not esseutial to
the cperation of the receiver, and many ex-
perinenters make the mistake of omitting
theny from the circuit.  However, hoth hy-
pass condensers and choke coils ave very
important considerations, and when they
are used intelligently greatly improve the
performance of a receiver.

Cheke coils and hy-pass condensers are
used frequently together, hut they perform

two very different functions in a radio re-
ceiver. -A choke coil is connected in a cir-

_ cuit where it is desired to arrest the flow ot

a current of a given frequency and at the
same time allow direet current and current
of a different frequency to pass. On the
other hand, a by-pass condenser is employcd
to arrest the flow of direct current and
pevmit alternating current to pass.

Both choke coils and by-pass condensers
are made in different sizes for use in
various parts of a circuit. For example,
in a rvadio-frequeney circuit, small R.F.
choke coils having an inductance in the
ovder of 60 to 85 millilenrics and low-ca-
pacity by-pass condensers of approximately
001- to .01-mf. are used, whereas in power
and audio-frequency circuits the choke coil
will have an inductance from 1 henry up,
aud the hy-pass condensers a capacity of
0.5-mt. or more.

The diagrams in Fig. 2 show several wayvs
in which choke coils and by-pass condensers
may be used to advantage in a radio re-
ceiver. Diagram A shows how a choke coil
(I.) may be employed as an antenna coup-
ling inductor where it is not desired to
tune the grid circuit of the first tube. In
this circuit the R.T. voltage drop across the
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These diagrams show four methods of wiring the rectifier circuit of « “B”

socket-power unit.  Dingram A shows the circuit wsed with a full-wave gaseous-

type rectl

fer; B iz the civenit for use with a half-wave filament-type rectifier; C

shows the wwiring for a fullwwave filoment-type rectifier. and D shows how two
half-wave filoment-type vectifiers may be used in a full-warve circuit.
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Fig. 4. This schematic diagram of a modern siz-tube tuned R.F. receiver provides sufficient information to enoble a well-informed

experimenter lo build

choke coil produces a potential in the input
circuit of the tube (\') and permits the re-
ception of signals. Of course, the efficiency
of a circuit of this tvpe is not as high as
that of a tuned circuit, but it has the ad-
vantage of eliminating one tuning control.
This circuit is used frequently in multi-
stage, one-control tuned-R.I. receivers
where it is not desired to use a separate
condenser for tuning the antenna circuit.

USES OF CHOKES

Diagram B of Fig. 2 shows how an R.F.
choke coil (L) and by-pass condenser (C)
ave conneeted in the plate circuit of a de-
tector tube. ‘The choke coil is connected in
scries with the plate wire to the AT, trans-
former (1) and prevents R.F. currents
from entering the audio amplificr, and the
by-pass condenser is connceted between the
plate of the detector tube (V") and the fila-
ment, to provide a low-impedance path for
the R.F. encrgy to return to the filament.  In
this case, the by-pass condenser (C) shonld
have a comparatively low capacity so that
the A.F. current will be forced to pass
through the primary winding of the trans-
farmer vather than go through the con-
denser. A condenser having a capacity of
.002-mf. usually is nsed for this purpose.

In diagram C of I'ig. 2 a method is shown
for utilizing by-pass condensers and R.F.
choke coils for preventing inter-stage coup-

a receiver employing the circuil.

ling through the batteries in R.F. circuits.
In this circuit a radio-frequency choke coil
(L) is connected in series with the plate-
supply wire to prevent the R.F. energy
from entering the battery or power circuits,
and two by-pass condensers (C) ave em-
ploved to provide a low-resislance return
to the filament for the R.F. current. One
by-pass condenser is connceted between the
filament end of the grid inductor and the
filament, thus by-passing the current
around the “C” battery, and the other by-
pass condenser is connected in the same
relative position in the plate circuit. Both
hy-pass condensers should have capacities
of 1-mf. In diagram D the same arrange-
ment is shown for use in audio and detector
circuits.  The only difference is that an
A.F. choke coil is nsed in place of the R.¥.
choke coil. The A.T. choke coil which is
used for this purpose need not be very
Jurge, as any choke having inductance of
3 henries or more will be found satisfactory.

THE FILTER CIRCUIT

Diagram E of Fig. 2 shows another way
in which choke coils and condensers ave
used, but in this civcuit they ave called filter
choke coils and filter condensers. This dia-

gram shows a filter circuit such as is nsed
in a “B” power unit for eliminating the
A.C. hum in the pulsating direct current
The choke

supplied by the rectifier tube.

Ezperience would supply suitable walues for each of the parts used.

and condensers perform the function in
this circuit as in other parts of the set with
the result that the A.C. component is re-
tarded and bv-passed until practically pure
D.C. is available at the output. The choke
coils (I.1 and L2) should have an induct-
ance of at least 30 henries each and the filter
condensers (C1 and €2 and €3) should have
a capacity of approximately 4-mf. each.

A voltage-divider circuit is also shown in
diagram ¥ of Fig. 2. This consists of the
three fixed resistors (R1, R2 and R3) con-
nected in series across the output of the
filter. The resistors of the voltage divider
cause drops in voltage and make it possible
to obtain any desired potentinl rfor the
operation of the various tubes of the re-
ceiver., The exact resistance for ecach sec-
tion of the voltage divider cannot be stated
without knowing the output veltage of the
power unit and the number of tubes to be
operated in the receiver. However, an ar-
ticle entitled “Applving Obm’s Law to
Radio Apparatus” which appeared on page
1348 of Ramo News for June, 1928, gives
complete details for designing various types
of voltage dividers, and readers are re-
ferred to this for further information on
the subject. It should also be noted that
each section of the voltage divider is
by-passed by a condenser to the “B—"" wirc.
These condensers (C4 and C5) are needed
to prevent coupling in the resistor circuit;

( LJ AERIAL
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RECH l
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gmres

RIC2
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k
BeAF ¢-PwR BAPWIR.

Fig. 3.
circwit shown schematically in Iig. 4.

The above is a pictorial diagram of a receiver using the
This divgram shows the
method of conngeting wires to the parts specified for the receiver,

but it does not indicate the electivical cireuit of the set.
a description of the apparatus pictured il would be difficult to buil.;
from this diagram, untess the builder were uble to use a schematic also.

Withow:

Lous
SPLARCR!
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they should have a capacity of I-mf. each.

THE RECTIFIER

The rectifier circuit of a plate (“B”)
socket-power unit is practically the only
part of a radio installation which has not
been considered in this article. In this
circuit a step-up power transformer and a
rectifier tube are used to raise the house
current to the proper potential and to
change it to divect current. There are four
different circuits of this type which are
commonly used and these are shown in Fig.
3. Here we have at A the method used in
connecting a full-wave gaseous-tyne rectifier
tube to a power transformer. T is the
power transformer with a primary winding
(P) and a secondary winding (S). The
secondary winding of the transformer is
center-tupped and the two outside termi-
nals arve connected to the cathode terminals
of the tube. The center-tap of the second-
ary is the negative high-voltage wire and
the anode of the tube is the positive high-
voltage wire. The condensers Cl and C2
ave 0.1-mf. buffer condensers, which pro-
tect the tube from line-voltage surges.

Diagrams B, C and D show the method
of connecting filament-type rectifier tubes
to a power transformer. In each of these
diagrams it will be noticed that the trans-
former is provided with two secondary
windings: S1, the high-voltage winding for
the plate supply, and S2, a low-voltage
winding for heating the fAlament of the rec-
tifier tuhe. Diagram B shows the conuce-
tions for a cireuit using a two-element
(half-wave) rectifier tube of the 281 type,
diagram C gives the connections for a cir-
cuit using a three-element (full-wave) vecti-
fier tube of the 280 type, and diagram D
shows the connections for a full-wave recti-
fier circuit using two two-element (half-
wave) rectifier tubes of the 281 type.

HOW TO WORK

In the preceding paragraphs the essential
parts of a radio circuit have been explained
and the rcader should now be ready to
study a vadio diagram. A two-stage tuned-
R.TF. receiver with all modern improvements
is shown in Fig. 4. 'This is a six-tube sct
comprising two stages of tuncd R.F., a re-
gencrative detector, and two stages of trans-
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By-pass condensers and choke coils may be wsed in numerous ways in a

radio receiver, and the above diagrams show a few of the places where they may be
used Lo adeantage in a circuit.

former-coupled amplification, with *“push-
pull” in the last stage. All tubes are oper-
ated with a grid bias, and A.F. and R.I".
chokes as well as hy-pass condensers are
emploved to prevent coupling.

A glance at the diagram will show that
the R.T. and detector circuits ave standard:
except that the R.I. tubes are biased and
therefore extra hy-pass condensers arc
needed. The coils L1, L2 and 1.3 are similav
R.F. transformers, and the condensers Cl,
C2 and C3 are variable condensevs of iden-
tical design. Oscillation is prevented by the
resistors K1 and R2 in the grid circuits
of the R.F. tubes. The condensers C1 and
C2 are linked for onc-control operation, and
the small adjustable condenser (Cx) is em-
ploved to compensate for any difference
hetween the capacity of the two tuning con-
densers. Another refinement is an R.F. choke
coil (RI'C3) in the plate circuit of the

=
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Fig. 1. Four populer A.F. amplifier systems are shown schematically above: A,

transformer-coupled; B, resistance-coupled; C, impedance-coupled, and D, dual-

impedance-coupled. Diagrams I and F show two types of output circuils used in
with AF. amplifiers.

detector, with an R.F. by-pass condenser
(C14) which should have a capacity of
002-mf.  Cl10 and R3 are the standard
detector gricd concenser and leak.

The audio circnit is also more or less
standard.  The first stage is a standard
transtormer-coupled circuit and the second
stage cmploys a push-pull transformer (T2)
and also a push-pull output transformer
(T13.)

The by-pass condensers C4, C5, C6, C7,
C8, C9, C11, C12 and C13 are A.F. by-pass
condensers to prevent coupling through the
batteries or power unit. These condensers
are not absolutely necessary, but they are
vefinements which greatly improve the gen-
eral operation of the receiver. ‘T'he con-
densers should have a capacity of 1 mf. each.
The two R.F. choke coils (RFCL and RIFC2)
and the A.T. choke coils (AFCI and AFC2)
also lelp to prevent coupling through the
batteries, The R.I. choke coils arc of the
standard 85-millihenry type, and the A.F.
choke coils have an inductance of 3 henries.
The resistors R4, R5, R6, R7, R8 and R
are automatic filament ballasts regulating
the supply of current to the vacumun tubes,
and are of the proper size for the tubes used.
R10 is a volume-control rheostat having a
resistance of 75 ohms.

By comparing the schematic diagram in
TFig. 4 with the picture diagramn in TMig. 5
it niay be seen how much more informative
the former type of diagram is to the builder
of a receiver, after the principle has once

. been explained to him.

The experienced constructor, with a
schematic diagram in his hand, is ready to
substitute freely any part to suit the ma-
terial at hand, when trying a new hook-up.
If his tuning condensers are larger or
smaller than the size specified, he uses with
them coils which he knows will cover the
waveband. If he wishes o use a special
tube in any position, he wires his sct with
the proper resistors and battery voltages;
freely modifyving the circuit in this regard.
He preserves the published information

(Continued on page 373)
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The “Milk-Shaker Special” Receiver*

ETTING started in any new field

of endeavor is a most difficult prob-

lem, and this observation applies to

radio as much as to any other
activity. After the beginner has built his
first receiver he does not hesitate to add to
it, as a rule, nor is he slow to provide him-
self with a new set when the old onc be-
comes antiguated. Iowever, more often
than not, the newcomer in radio who con-
templates the purchase or construection of
a receiver considers the matter seriously
for several months before he is able to de-
cide to take the initial step. This state of
mind may be likened to a man learning to
swim; he is afraid of the water until he be-
comes accustomed to it, and then he thor-
oughly enjovs diving in head-first.

The “Milk-Shaker Special” receiver, de-
scribed in this article, has been designed
especially to answer the veguirement of
the average vadio beginner. It was built
in the Rapio Nrws Laboratories, and these
three aims were constantly in the mind of
the engineer in charge of its development:

Tirst, the construction of the receiver
must be as simple as possible.

Second, the cost of building the set must
be reduced to a minimum.

And, third, the set must be highly cfficient
and of modern design.

‘When the complcted veceiver was tested,
it was found that it satisfies the given con-
ditions very satisfactorily. Therefore, its

HE fact that this receiver is called

the “Milk-Shaker Special” does not
indicate that it is a new-model radio
cold-drink dispensary, or anything of
that nature. Own the contrary, it is an
inexpensive, two-tube set using a screen-
grid R.F. amplifier, thus equalling the
ordinary two stages of R.F.; but it is
easy to construct, being designed espe-
cially for the beginner. lIts title is de-
rived from the unusual character of the
shields which are used in the R.F. cir-
cuits; they are simply converted bev-
erage shakers of the variety sold in 5-
and-10-cent stores. The use of these
common household items in the con-
struction of the set is one of the factors
responsible for the low cost of the re-
ceiver. It may be used with any good
AF. amplifier; the “Extension” ampli-
fier (described in the June issue of
Rabto News—Free Blueprint No. 55)
with a 1714-type tube will be found
especially well suited for this purpose.
—EDbiToR.)

description is being presented in “The Ra-
dio Beginner” department, as it is con-
sidercd an ideal sct for the man just start-
ing in radio.

Fig. 4. ’leu's rear view of the veceiver shows the milk-shaler shields in place. S1
and S3 shield the antenna and R.F. coils, respectively, and S2 ghields the screen-
grid tube V1.

* Rap1o News Free Blucprint Article No. 64,

By the Staff of Ravio News Laboratories

THE CIRCUI

A glance at the pictures, which accom-
pany this article, will show that the “Milk-
Shaker Special” receiver is of very compact
design; but this does not indicate that
efficiency has been sacrificed. The set com-
prises one stage of twuned radio-frequency
amplification followed by a tuncd detector
cireuit; the R.F. stage employs one of the
new 222-type, screen-grid tubes and the
detector circuit is vegenerative. This com-
bination is very simple, but it is also very
sensitive and sclective. With a pair of
headphones connected in the detector cir-
cuit of this set it is possible to receive just
as many distant stations 4s with the average
five-tuhe veceiver, and the set will also
have the ability to separate powerful loeal
stations.

At this point it should be explained that
this receiver is not intended to operate a
loud spcaker. It employs only two tubes
and at least two extra (audio-frequeney
amplifier) tubes would be requirved in order
to provide snflicient power to operate a
speaker. However, it requires but an in-
stant to connect any standard AF. am-
plifier unit externally to this recciver and
under these conditions the volume and qual-
ity of reproduction obtainable from the set
will equal that of any other using a similar
amiplificr. It should also be explained that,
though this vecciver was designed for op-
eration from batteries, it may be operated
from a socket-power unit if it is so pre-
ferred.

From the date presented in the above
paragraphs, it may be seen that the “Milk-
Shaker Special” js not a complete receiver,
but merely the tuner unit. DBy following
this plan, the designer was able to sim-
plify the construction and reduce the cost
to a very low figure. It should not, there-
fore be considered an undesirable featurve.
The tuner unit will do everything the aver-
age rcceiver will do, except provide volume
for the operation of a loud speaker; while
it may be added to at any time. It pro-
vides a4 modest start for the beginner and
provides a futwre way for him to enlarge
his rvadio installationt at any time without
discurding anyv of its parts.

SIMPLICITY OF DESIGN

Proof tht the set is a heginner's receiver
is found in the construction; it mav he
built by any individual of average intelli-
gence, regardless of his wechanical skill or
previous experience.  Also, only tools of
the simplest type are required. Less than
a dozen small holes in the front pancl ave
needed; and these mav be drilled cither
with the usual hand drill or with a standard
brace and machine arill.  Practically all
of the parts are mounted on a wooden base-

re



P2

Radio News for October, 1928

board, and fastened in place with wood-
screws.  There is no need for great mechani-
cal precision in assembling the set, for
slight deviations from the specifications will
not affect the efficiency of the rcceiver. In
wiring the set, flexible. insulated connection
wire is used; so that the builder does aot
bave to worry about short circuvits if the
wires are not separated properly. Of
course, all connections should he soldered;
but this is really a very simple job if di-
rections arve followed carefully.

A sccond indication that a set is suitable
for a beginner is found in its adjustment
and operation, Many rcceivers, after their
construction has been completed, require
numerous adjustiuents before they may be
uscd and, oftentimes, these adjustments are
very delicate. In the case of the “Milk-
Shaker Special,” however, as soon as the
wiring has been completed and found to
be correct, the receiver is rendy for opera-
tion, The only parts of the set which may
be adjusted are the panel controls, and
even these are very easy to operate. The
two large dials C1 and C2, on the front
panel, are the wavelength tuning controls,
and these both have approximately the same
setting for any wavelength to which they
are tuned. The knob R2, at the left of the

pancl is a vheostat, connected in scrvies
with the filument of the screen-prid R.T.
tube, and serves as a volume contvol for
the receiver. The knob R5 at the right
of the panel controls a variable high re-
sistor which is the regeneration adjustment
for the receiver. The small knob S, in the
center, is the battery switeh which turns the
sct on and off.

In constructing the sct, provision is also
made for connecting it easily in any de-
sired way.  The phones way be pligged
into the jack J in the lower right corncv
of the front panel or, if « separate ampli-
fiecr is used, it may be connected to the
hinding posts marked “output” on the ter-
minal strip at the rcar of the baseboard.
The circuit is so arranged that, when the
phone plug is inserted in the jack, the ex-
ternal amplifier is disconnected automatic-
allv.  ‘To connect the set with the hutteries
hinding posts on the terminal strip have
been provided in place of the usual hattery
cable.  This plan was considered advisable
in the design of this receiver, us it tends
to make the set morve flexible.

COMPONENTS NEEDED

Before continuing further with the de-
scription of the receiver the parts required
for its construction will be listed. The
symbols printed in connection with the vari-
ous pieces of apparatus correspond to the
svimbols used in the fext and illustrations
when referring to the parts. The list
follows:
Two varinhle condensers, .00035-mf. (ClI

and C2);

Two by-pass condensers, paper-lype, l-mf,
C3 and C4);

One grid condenser, mica-type, .00025-inf.
(C3)

One miea fixed condenser, .001-mf. (C6);

One antenna coupler, home-made (L1);

One R.F. transformer, home-made (1.2);

Three RUTF. choke ¢oils, hame-made (L3, L4
and L5);

One fixed rvesistor, 10-ohm (R1);

One filament rheostat, 30-ohim (R2);

One grid leak, 2-megohin (R4);
One tilament-hallast  resistor, 5-volt, 0.25
ampere (R3);
One vaviable  high
(R5);

Three shields—Dbeverage shakers, hought at
“5 and 10”7 store (S1, 82 and S3);

One screen-grid tube, 222-type (V1);

One standard vacuum tube, 20LA-tvpe (V2)

One hattery switeh, (SW);

One telephone  jack, single-circuit, closed-
type (J):

One grid-leak mounting, vertical type;

Two tube sockets, UN-type;

Two tuning dials, 374-inch;

Nine hinding posts;

One terminal strip, 3/16 x 34 x 10-inch;

One front panel, bakelite, 3/16 x 7 x 18-
inch:

resistor,  0-2,000-ohm

IRV st

Fig. B. The two dials
on the front panel of the
“Milk-Shaker Special” re-
e - are the wavelength
tuning  controls. The
kunob R2 at the left is
the wvolume control, and
the kueb R3 al the right
1§ @ regeneration control,

TG0

One basebeard, wooden, 14 x 8 x 17-inch;

Connection  wire, flexible, with push-back
insulation;

Copperv sheet (for hase of shields).

By looking over the above list it may be
seen that five parts wsed in the receiver
must be home-constructed; these are the
antenna coupler, I.1; the R transformer,

Q@ W @ W
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L2; and the three R.F. choke coils, L3, L4
and 1.5. Also, the shields, 81, §2 and 83,
st be made from three beverage shakers
which may be veadily purchased for a few
cents cach. Al of these parts are easy
to make, and the builder is able to save
considerable expense by employing his en-
ergy in this direction.

MAKING THE COILS

Winding the antenna coupler, L1, and
the R.F. transformer, L2, is a very simple
task. DBoth coils are of very similar con-
struction and on forms of identieal size;
each has two windings, which are wound in
the samc dircction with No. 28 D.S.C. wire.
'The coil forms are bakelite tubes, 174 inches
in diameter and 3 inches in length. The
antenna coupler censists of a primary coil
(p) of 20 turns of wire and a secondary
coil (s) of 98 turns of wire, with a space
of 14 inch between the windings, The R.F.
transtormer has a grid coil (y) of 98 turns
and a tickler coil (¢) of 40 turns, also with
a space of 14 inch hetween the windings.
Further data on winding the coils will be
found in the drawing, Lig. 2.

After winding the coils, 1.1 and 12, it
is wise to protect their windings with »a
coat of insulating varnish.  Collodion, which
may be purchased at any drug store, is
ideal for this purpose; as not only does it
hold the windings in place, but it is water-
proof and prevents the absorption of mois-
ture. A small brush of the type used for
water-color work may De used, and one
coat shonld be sufficient.

Before the coil is completed it is neces-
sary to provide terminals for the windings.
ACsimple way to accomplish this is to drill
a hole at the cnd of each winding and four
other lhioles at the base of the coil form
about 14-inch from the edge. When winding
the coil three or four inches of wire should
be left over at the ends of cach winding, and
this wire should be tbreaded through the
nearest hole in the tube and hrought to
the base of the form. Then, it should be
looped geveral times around the edge of
the coil forni and through one of the holes
provided for the puorpose. When vou con-
neet the coils in the receiver, the hook-up
wire may Dbe soldered dirvectly to the wire

Fig. C. The exact arrangement of all apparatus on the baseboard of this receiver
is shown in the top view of the sel; the parts ave fastened on the wooden base with
wood-zerews, and aoll wiring 13 i plain view. Compare with Fig. 4.
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of the coil at the point where it is looped
at the base of the coil form.
The winding of the R.F. choke coils, 1.3, J s3
CcAP
L‘ S TERMINAL ~ §2

)
)
)
]
J

L4 and L5, is even simpler than the coils
just described but the job is more tedious;
for there are several times as many turns

(O00)
~ A w
s D
(4

p—mm e e ey
~

of wire. Each R.TF. choke coil is a single ; " V2

winding on a bobbin of the dimensions AER '

given in Fig. 2. No. 36 D.S.C. wire is usced " J

and the number of turns required on the &) 7"-02 $Ra g L5
coils is as follows: L3, 1,000; L4, 1,100, and GND

L5, 900. No attempt should he made to !

wind the wire in lavers, because the choke J
coil will have a higher efficiency if it is “‘::\"]

“jumble” wound. It should also be ex-
plained that the number of turns on the
choke coils need not be exactly the number
specified, nor is it necessary to use a hobhin
of exactly the size shown; however, the
specifications should be followed as clusely
as possible.

=ca Cé PHONES
L4 ]_ R3
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THE SHIELDS

. H S e O ers i o A= B+ + B+
Converting the beverage shalkers into ra B- 45V 135v. oEr QUTPUT

dio shields is not at all difficult, and the only
tools needed are a hammer and a heavy pair
of scissors. The cover of the shuker is Fig. 1. Schematic diagram of “Milk-Shaker Special” Receiver.
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B~ DET {35V 45V
Fig. 4. All connections.in the sel ave clearly shown in this pictorial  wiring may be reduced greatly. The diagram shows all parts on
wiring diagram. When wmaking connections, coch wire should be  the front panel and baseboard in theiv proper position, but slightly
crossed out on lhe dingram with « coloved pencil after it has been reduced in size in ovder to make the drawing more legible. The
installed in the vecelver and fu this way lhe possibility of error in flexible lead from LU to V1 prsses throngh holes in 81 and S2.
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used as a hase for the shickd.  First the  position of these is best determined when
cover is cut as indicated in the drvawing,  wiring the set, after the shields have Deen

Fig. 2, and then it is hammered flat. Next,
a piece of sheet copper is cut to the inside
diameter of the cover. To mount the
shields in place on the baseboard, the base
is placed in the desired position, the copper
disc is placed inside the base, and nails are
driven through the copper to hold the en-
tire shield base in place. The top of the
shield fits into the base and is held in
position by friction.

After the shields have been made, it will
he necessary to drill a number of holes for
the wiring to pass through. our holes are
needed in tire base of cach shicld, but the

No. 64

4 set of large blue-
prints and a list of the
prrts used in Jhe rcon-
struction of the “Milk-
Shaker Special” receiver
shoten here will be sent postpaid to
any applicant.  See that your wome
and address are written ov printed
Tegilly.  Ask for blweprint No. 64
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mounted. Also, a hole 14-inch in diameter
in the top of the shield 52 is required for
making contact to the control-grid terminal
of the screen-grid tube; and a lhole in the
side of the shield cover of S1 is required
for the wire which connects the coil L1 with
the grid of V2.

When the construction of all the home-
made parts has been completed the various
pieces of apparatus may be mounted on
the baseboard. IFirst, the shield bases are
fastened in place as described. SI is lo-
caded at the extreme left of the baseboard
and 114 inches from the rear edge. The
shields $2 and S8 are located 114 inches
from the rear edge of the baseboard, and
there is a distance of 1 inch between S1
and S2 and between S2 and S3.  After the
shield bases have been fastened in place, the
coil L1 is mounted in the base of S1, the
tube socket for V1 in the base of S2, and
the coil L2 in the base of §3. The two coils
ave held in position by angle brackets, as
shown in TFig. 2.

LAYOUT OF THE OTHER PARTS

The next step in assembling the set is to
mount the binding posts on the terminal
strip and then fasten the terminal strip in
the center of the baseboard on the rear
edge. The two by-pass condensers, C3 and
C+, are mounted hetween the shield bases
with wood screws in the position shown in
the pictorial dingram and pictures. The
rear edges of these condensers are on a line
with the center of the three shield bases.
The two cholse coils, L3 and 1.4, are mounted
in the rear of condensers C3 and C4, re-
spectively.

(Continued on page 386)
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CAN BE PURCHASED

!
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- 7

’

COVER //)\\ ,'f )
I

Fig. 2. The above drawcing gives complete directions for construct-
ing the homemade parts used in the “IMik-Shaker Special” receiver,

The two coils and the R.E. choke coils are of

very simple construc-

tion; and a pair of scissors may be used to convert the aluminum
beverage shakers into shields.
should be determined by the constructor.

The locations of the holes in these
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ROM the viewpoint of circuit de-

sign the “Combine” receiver is highly

cflicient, but not in the least unusual;

that is, the electrical system is more
or less conventional and freak combinations
have not been ¢mployed. However, the set
possesses one outstanding feature which is
both practical and novel—it may be oper-
ated at maximum efficiency on all wave-
lengths between 15 and 550 meters with only
one wacelength tuning control.

There is nothing mysterious regarding the
great wavelength range of this recciver, for,
in veality, it consists of two sets—one long-
wave and one short-wave—Dbuilt into one
ciabinet. It is, nevertheless, interesting to
note the compactness and simplicity of the
design. The front pancl measures only 7 hy
18 inches, and all the parts are mounted on
a baseboard 10 inches deep. Thesc dimen-
sions are less than those of the average
broadeast receiver using an equal number
of tubes, and the number of controls on the
front panel does not exceed that of muost
sets.

Most combination sets are very compli-
cated to operate, and have an elaborate
switching system for changing from short
to long waves. In this set, however, both
the tuning and the change-over have been
made as simple as possible. A large double
drum dia} is the only wavelength tuning
control; one section is nsed for tuning the
long-wave set and the other for the short-
wave set.  Thus, it will be seen, the receiver
is single-control whether it is operatcd on
the long or the short wavelengths. The
change from long to short waves is accom-
plished by turning off one rheostat, turning
L& e
‘\~ s

A Double Set Which Makes Both Standard and Short-
Wave Broadcasting Available on the Loud Speaker at Will

By W. H., Scheppele

HE “Combine” receiver described

here has the following features
which will at once attract the enterpris-
ing radio constructor:

(I) Wavelength range from 15 to 550
melers.

(2) Quick and easy to change from
long to short waves—operates on both
at once, if desired.

(3) Broadcast circuit employs three
stages of tuned R.F. with nou-regenera-
tive detector.

(4) Short-wave circuit employs tickler
regeneration and tube-base plug-in coils.

(5) Set is very compact and employs
only six tubes altogether.

(6) Single-control tuning on both long
and short waves.

& ©

on another rlicostat and throwing a switch
which conuects the acvial with the proper
scction of the set.

In addition to compactness, other advan-
tages are obtained hy combining two sets in
the manner followed in the “Combine” re-
cciver, and chicf among these is cconomy.
If the two sets were housed in separate
cabinets, five tubes would be vequived for
the broadcast receiver and three tubes for
the short-wave set, making a total of cight
tubes.  However, since the two sets are
mounted in one cabinet, it is entirely prac-
tical to employ the same audio amplifier
for the two receivers, and in this way the
same efficiency is obtained with six tubes.
Not only does this result in a saving in

1

)

N, = £
P ~ oy
L/ VLR =)}
N/ CONN ()

Fig. C

This rear view of the “Combine” veceiver shows the set veady for use, with the

tubes and coil in their res

pective sockets.

Cl, C2 und C3 is the triple condenser

used for tuning the broadcast civeuit of the set, and C the tuning condenser for

the short-cave -section.

L4 is the plug-in short-wave coil.

* Rapto News Free Blucprint Article No. 65, (See page 383 for rules of prize entries.)

tubes, but the expense of building a second
audio amplifier is also avoided.

SIMULTANEOUS RECEPTION BETTER

Many interesting experiments are pos-
sible with the “Combine” receiver, as it is
possible to wuse the short-wave and long-
wave sets at the same time. In this connec-
tion the writer has tricd tuning in the pro-
gram of WGY with the long-wave set and,
at the same time, having the short-wave set
tuned to 2X ALY, one of the short-wave sta-
tions which transmit WGY’s regular pro-
gram.  With the receiver adjusted in this
manner, the signals mayv be received with
excellent volume and without added distor-
tion or interference of any kind,  Also, it
may be noted, oftentimes a station will fude
on the long waves and not on the short
waves; but with the double receiving system
Just described interruption to reception ve-
sulting fromn this cause is reduced greatly.
In addition to WGY and 2XAVF, there ave
many other stations with which the same
stunt may be tricd. The National Broad-
custing Company programs are {ransmitted
hy the short-wave transmitter of KDICA,
and these may be received and combined
with any one of a dozen stations through-
out the country which are transmitting the
same progrant. WRNY, WLW and WABC
are also among thosc sending the same pro-
gram on both short and long waves, on regu-
lar schedules.

LAYQUT OF SETS

The accompanyving pictures clearly show
the appearance of the receiver. Tig. A is
a view of the front panel of the set. In the
center of the panel is the drum-dial control;
the left side (Cl1, C2 and C3) is used for
tuning when broadceast stations are being
received, and the right scetion (C4) is em-
ploved for short-wave reception. The knob
(131) at the extreme left of the panel is the
rheostat used to turn on the broadcast set,
and this serves also as a volume control,
The knoh, SW, to the right of this vheostat,
controls the switch turning on the receiver.

On the right side of the set, the knob R7 is

used to adjust a universal-range variable
resistor, which is an oscillation control for
the short-wave section of the set; and the
knob R3 operates the rheostat turning on
and controlling the volume of the short-
wave set.

Apparatus on the baseboard of the set is
shown in Fig. B. The four tuming con-
denscrs are monnted direetly to the sub-hase
panel, near the front, with their shafts run-
ning parallel to the front edge. The con-
densers, C1, C2 and C3, on the front edge,
are a triple unit, emploved for tuning the
cirenits of the broadeast set. Tach seetion
of this condenser has a maximum capacity
of .00035-mf., and three compensators are
provided for adjusting the various sections
to exactly the same capacity at any given
setting. The condenser, C4, at the right of
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the drum dial, is for tuning the short-wave
cireunit; it has a maximum capacity of
000 14-mf,

Directly behind the variable candensers
ave the coils and tube sockets of the RIS
circuits. 'This arrangeimsent of the parts has
heen found most satisfactory, as it makes
possible very direct wiring and high efli-
ciency.  The small eoils L1, L2 and L3, and
the three tube sockets V1, V2 and V3, at the
left of the sub-basc, are in the R.F. cir-
cuit of the broadeast set. 'Lhe tube socket
Vi, at the right of the panel, is the detector
tube of the short-wave set, and the five
prong, UY-tvpe tube socket, L4, is a ve-
ceptacle for the plug-in coils of the short-
wave cireuit; 1.5 is a R, choke coil which
is common to the plate circuils of the de-
tector tubes of the two sels, and is em-
ploved to prevent the R.I% encvgy from
entering the A amplifier.  ‘Ihe units P1
and P2 are oscillation-suppressing devices,
connected in the plate circnits of the R.F.
tubes of the broadcast recciver. 'The ap-
paratus in the A.F. amplifier is mounted
at the rear of the sub-base pancl. Il and
T2 are the two AL, transformers, and V3

the twa tubes; VG
outpuat

and V6§ the sockets for

is for the power tube. 1. is the

choke coil, and C7 the output condenser.
TFig. C shows the appearanee of the re-

ceiver when seen from the rear. In this
pictuve the tubes are shown in the sockets
and also one of the set of short-wave coils
is in its socket.  An intervesting feature of
the receiver, which is illustrated in lis pie-
ture, as well as in Tig. B, is that very little
of the wiring of the sct is visible above the
sub-base panel.  In construcling the set,
holes are drilled adjacent to the hinding
posts on the varvious parts, and the wiving
is passed through these and completed under

the base. In this way the appearance of the
set s improved greatly.  Another thing
which will be noticed is that the wusual

hinding-post strip has heen omitted and in
its stead a battery cable is employed for
making connection to the hattevies.  Tlow-
ever, four binding posts ave provided ftor
conuecting the wives from the Toud speaker,
aerfal and ground.

THE TWO CIRCULTS

Lhe eomplete schematic wiring dingram
of the veceiver is given in Fig. 1. Here it
will he noticed that the receiver is divided
into two distinet parts; the upper haif of
the dingram is the short-wave civenit fol-
Jowed by the audio amplifier, and the lower
half gives the wiring in the hroadceast ve-
ceiving cirenit. The aevial connects di-
rectly  with  a single-pole  double-throw
switch, SW1, making it possible to connect
it cosily with either of the two civcuits.
The output circnits of the hroadeast and
shevt-wave scts are connected with the in-
put cireuit of the andio amplifice «t all
timies, thus avoiding the necessity of switeh-

ing in this part of the circuil. To control
the set a filament switch, SW, is connecied
in the negative “A™ battery wire and when
turned on this lights the tubes in the AT
amplifier.  ITowever, in order to turn on
the tubes jn the R.F. circuits it is neces-
sary to turn the rheostat R1 for the hroad-
cast set or the rheostat R3 for the shorvt-
wave detector tube.  ‘The battery switeh,
SW, may he used for turning off all tubes
of the receiver.

The Lroadcast receiver comprises a wore
or less standard two-stage RUF. amplifier,
followed by a non-regencrative detector.
L1, the antenna coupler, and 1.2 and L3, the
R.1. transformers, are home-made  coils,
having the same number of turns on their
sccondary windings, so that thev may he
tuned  simultancausly by the triple con-
denser, C1, C2 and C3. 1.2 and L3 have
the same number of turns on the primary
windings, but 1.1 has fewer in order to im-
prove the selectivity of the circuit. Oscil-
Jation in the civeuit is prevented by “Phasa-
trols,” PP1 and P2, which are shown en-
closed within dotted lines.

In connecting the oulput cireuit of the

Fig. A

The aal(mr/ﬂneﬂ.‘ of con-
trals on the frout pancl of
the " oveeeiver
shown 4n this front
of the sct. 1
tiow of the drum
tunes the broadca
aud the 7141/1

the short-
are  the
tunf
an
hroadeast set to the audio amplifier, it will

he uoticed, the R, choke coil L5 is con-
nected inoseries with the wire from the
plate of the detector tube, V3, and the first
AL transformer, T This choke coil keeps
the R energy out of the amplifier, and
the fixed condenser, C8, serves to by-pass
this eurrent to the filament. It will be no-

Cl

ings:

88
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ticed that the grid leak, RS, is connccted,
not in shunt with the grid condensey, C3, in
the usual manner, but between the grid of
the tube and the “A£" battery wire. This
plan is followed hecause the detector tube
works best with a positive bias, and the
{ilament cide of the RUF. transformer, 1.3,
teads to the “—AY wire bhecause the triple
condenser is connected in this way. It will
wlso be noticed that a filament-ballast re-
sistor, R2, is connected in series with the
{ubes in addition to the rhcostat, R1. Con-
necting the resistor in this manner pre-
vents overloading the tubes by turning the
rheostat too far.

SHORT-WAVE COlLS§

In the short-wave circuit the most inter-
csting feature is the plug-in coil, L4, The
wavelength range of this receciver is from
15 to 200 meters and it is impractical to
cover this with a single coil.  Therefore,
the simplest solution to the problem is to
use coils of the plug-in type, which may be
changed easily when it is desired to operate
on another waveband.  The coils in this set
have three windings—primary, secondary
and  tickler—and arve wound on bakelite
forms fitted with prongs similar to those on
a vacuum tube.  As one wire from the pri-
mary winding is conneeted to one end of
the secondary winding, only five prongs ave
required, even theugh the coil has three
windings: and these prongs are arranged
in the same manner as those of the base of
A UN-type tube.  Thercfore, a standavd
UY-tvpe tube socket is nsed as a receptacle
for the coils.

The cireuit in the short-wave
the receiver is regenerative and of the
tickler feed-back type. Tuning is accom-
plished by a variable condenser, C#, con-
nected in shunt with the secondary wind-
and regeneration is controlled by a
variable rvesistor, R7, in shunt with the
ticklew winding I." The circuit has the usual
evid condenser, C6, with a grid leak R6 in
shunt, in the grid cireuit; and the filament-
ballast resistor Rt is connected in series
with the rheostqt R3 in ovder to prevent

section of

Fig. B/

The exact location of all pavts on i
receiver,
aud the

drim dial; the

condensers, are fastened to the base panel, nuder

litse
The only perts mounted on the front panel wre tle fonr kncb
remeadning pieces of appurains,

penel is shown in this top view of the
controls
including the cariable
which awost connections are made.
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The schematic diagram elearly shows the electrical civewit of in the pictorial diagrams, below ond on the opposite puge. The
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Fig. 6
Pictorial diagram of the wiving under the base panel. This  drowings may be marked off with a colored pencil. These

diogram, together with Fig. 5, opposite, should be used by the
beginner as u guide when wiring the “Combine” receiver and,
as each connection is completed, the corresponding line in these

diagrams show all of the parts in their correct relation to
each other and indicate how the wirves are connected to the
various terminals of the apparatus and battery cable.
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overloading the filament of the detector tube
V4. ‘The oulput circuit is connected to the
audio amplifier in the same tanner as the
broadcast circuit; that is with the R.F.
choke coil L3 in series with the plate wire,
and the by-pass condenser C8 connccted be-
tween the plate and the fikuanent.

The aadio amplifier of the receiver is a
standard transformer-coupled circuit having
two stages. Il and T2 are standard 2:1-
ratio A.F. transformers, and 1.6 and C7
are the output choke and condenser, re-
spectively.  Both tubes of the.amplifier are
biased properly, and a power tube may be
used in the last stage if desired. R8 is a
filament-hallast resistor to regulate the cur-
rent for the two tubes.

LIST OF PARTS

The following is a complete list of the
apparatus required for the construction of
the “Combine” receiver:

One triple condenser with compensators,
.00035-mf. per section (Cl, C2 and C3);

One variable condenser, .00014-mf. (C4);

One mica grid condenser, fixed, .00025-mf.
C5);

One mica grid condenser, fixed, .0001-mf.
with ¢lips (C6) 3

Onc hyv-pass condenser, paper type, l-mf.
(C7)s

One mica fixed condenser, .001-mf. (C8);

One antenna coupler, home-made (L1);

Two R.F. transformers, home-made (L2 and
1.3);

One st of short-wave coils, tube-hase plug-
in type for five-prong UY-type socket,
four coils in set (I.4);

One R.T. choke coil, 60-millihenry (L5);

One output choke (30-henry) 1.65

Two A.F. transformers, 2-to-1 ratio (Tl
and T2);

One rheostat, 10-ohim (R1);

One filament-ballast unit, 5-volt, 0.75-am-
pere (R2);

One rheostat, 20-ohm (R3);

One filament-ballast unit, 5-volt, .25-ampere

(R4);
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Two grid leaks, 2-megobm (RS and R6);

One variable resistor, universal range (R7);

One filament-ballast unit, 5-volt, 0.5-ampere
(R8);

One battery switeh (SW);

One aerial switch, single-pole,
throw (SW1);

Five vacuwm tubes, 201A-type (V1, V2, V3,
Vi and V5);

One vacuum tube, 171A-tvpe (V6);

Two Phasatrols (P1 and P2);

One battery cable, 7-wire type;

One front panel, balkelite, 18 x 7 x 3/16-
inch;

One sub-base panel, balelite, 17 x 10x3/16-
inch;

Four binding posts, pusbh-type;

One drum dial, double type;

One dial light, five-volt (DL);

Six tube sockets, UX type;

One tube socket, UY type (for Ld);

One grid-leak mounting for R5.

Three pieces of angle brass, 1x7/16-inch
(to support front panel);

double-

® >

Pictorial diagram of wiring above the base panel.

receiver.

Axanueh as possible of tlie wiring is concealed under the
base, und most of the wires make conlact with the terminals of the

Fig. 5
This shows the
exact method followed in the originel model of the “*Combine”

carious parts by passing through holes drilled in the base panel,
Fack hole through which o wire passes
bers correspoud in both diagrams. KEach picce of apparatus is marked
with the same symbol in the text, list of parts and all illustrations,

i numbered and the num-
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Three brass brackets, 15 x 115-inch (to sup-
port R.F. coils);

Three brass legs, 7 /16-inch (base-panel sup-
ports);

Connecting wire, screws, solder, etc.

WINDING THE COILS

In constructing the “Combine” receiver
the rirst problem which confronts the con-
structov is securing the necessary coils. The
coils for the short-wave circuits may he
purchased already wound; ov they may be
homemade, if desired. However, the coils
for the broadcast circuits must he con-
structed by the set builder; as manufac-
tured coils answering the exact specifica-
tions are not available.

Data on the construction -of the threc ceils
for the broadcast set is given in Fig. 2.
The drawing shows the mechanical construc-
tion, and the chart gives data on the num-
ber of turns of wire regnived. 'Lhe coils are
wound on hakelite or other composition forms
11/ inches in diameter and 134 inches long,
and each coil has two windings. 'The antenna
coupler I.1 has a pritmary of 15 turns and a
winding of 80 turns. DBoth windings are
wound in the same direction with No. 32
D.S.C. wire. A space of 34-inch is left be-
tween the windings.

If it is decided to malke the coils for the
short-wave circuit at home, their construc-
tion will be found slightly more difficult.
The drawing in Fig. 2 illustrates the exact
mechanical construction of the fuctorv-made
coils, and the experimenter who is gifted with
a little mechanical ingenuity should be able
to build duplicates from this data.  Coil
forms fitted with a five-prong tube hase are
availahle on the market; but if these are
not at hand the base of a UY-type tube,
with a hakelite tube fitted over it, may be
used for the purpose. The coil form should
be 114 inches in diameter and 214 inches in
length. The coil form of the manufactured
coils is riblied to reduce the area of con-
tact between the wire and the diclectric,
but this is not an essential feature, although
it does increase slightly the efficiency of the
coil. .

For tuning betwecen 15 and 200 meters a
sct of four coils is required. FEach coil has
three  windings --primary, secondary and
tickler—and No. 24 D.S.C. wire is used
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This drawing shows the eruct locations and sizes of all required holes in the front

panel of the “Combine” receiver.

Dirertions for cutting the large hole required

for the drum dial are given in the text.

throughout. The primary coil is located
near the base of the form, the secondary: is
wound at the top and the tickler is placed
in the center.  All are wound in the same
divection, and a distance of 1/- to i,-inch
is left between cach pair of windings. After
the coils have heen completed, they may be
identificd ecasily by painting cach coil form
a different color. The chart gives the num-
ber of turns required on each winding and
also the wavelength range of each coil.

The next step in the construction of the
receiver is drilling the front and sub-base
panels. In preparing the front panel the
most difficult thing is to cut the hole for
the drum dial, but it may be done accurately
with the template supplied with the dial.
Small holes ave drilled close together aroand
the edge of the large hole, then the large
hole is knocked out with a bammer. The
cdges of the Jarge hole may he made smooth
with a small file.  All of the other small
holes vequired in the panel may be drilled
with standard drills; the exact locations, as
well as the sizes of these holes, are indi-
cated in the drilling layout (Fig. 3).

MOUNTING AND WIRING
Prepaving the baseboard for mounting
the parts is next in ordev. Fig. 4 indicates
the exact location of all parts on the sub-
hase panel ond this arrangement of parts
shoald be followed, if possible. Measure-
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Fig. 2

The drawings ond table in the above illustration give complete directions for constiucting

the various coils vequired in fhe “Combine” receiver.

The phug-in coils may be made by

using a UY-type tube base willi a bakelite tube fitted over it for each coil form.

ments for drilling holes in this panel are
not piven here, as the builder might wish to
make substitutions in the parts; but a com-
plete sub-base drilling layout will be sup-
plied with the free set of blueprints for this
set. The latter shows the exact location of
every hole required for mounting the ap-
paratus specified in the list of parts; it may
he used us a template, as it is printed fall
size. Also, the size of each hole is specified
on the blueprint.

When the drilling of the sub-base panel is
complete, all of the parts, including the
variable condensers, mayv be mounted in
place.  When screwing parts to the sub-
base, it is important to make sure that they
ive fustened in the proper positions, and
this is true particularly of the tube sockets
and transformers. However, a careful ex-
amination of the baschoard lavout (Fig. 4)
will show that all identifving features of
2ach piece of apparatus have been indi-
rated, so lhat the builder should have no
difficulty in this particular.

The method of mounting one or two of
the parts may seem somewhat puzzling. For
example, the three coils of the broadeast set,
L1, L2 and L3, are supported 114 inches
above the sub-hasc panel with brass angle
brackets, and the grid lealk R5 (for the
broadcast set) is mounted under the coil
L3, as indicated by the dotted lines in Fig. 4.
The three mica fixed condensers C5, C6 and
C8 ave not mounted to the sub-base with
serews, but held in place by the wiring.

The wiring may be started as soon as the
mounting of parts has been completed.
Flexible insidated wire should be used and,
whevever possible, it should be run under
the sub-buse panel. Therefore, a number
of extra holes must be drilled in the sub-
panel for the wiring; the positions of these
holes are shown in the set of blueprints as
well as in the two pictorial wiving diagrams,
Iigs. 5 and 6. In wiring the sct the builder
may follow either the schematic diagram,
Fig. 1, or the pictorial wiring diagrams, of
which Fig. 5 shows the wiring above the
baseboard and Yig. 6 shows the wiring under
the base.  Wherever the wiring passes
through the sub-base in the diagrams it is
indicated by the wire terminating at a cir-
cle, and the number placed next to this cir-
cle is empleved to designate the continua-
tion of the wire in the other diagram. It
is unneccessary to give complete data for
connecting each wire, as all details may be
found in the diagrams.

The front and sub-base panels are not
fastened together until after the wiring has
heen completed.  The drilling of the front
panel has been arranged so that the drum
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dial will meet the shafts of the variahle con-
densers when the sub-basc panel is sup-
ported 7/16-inch above the bottow of the
front pancl, and this provides ample space
under the sub-base for the wiring. The two
panels are held in this position with brass
angle bruckets, and the rear of the sub-base
panel is supported by three small brass feet
located at each side and in the middle of
the base on the rear edgc.

As soon as the sel has been wired and as-
sembled it should be checked earefully against
the diagrams and tested. In testing the set,
connect the “A” battery to the “A™ leads
of the battery cable and insert a tube in
cach of the six tube sockets. Firsi turn on
the battery switch, SW, and make sure that
the two amplifier tubes V5 and V6 light.
Next, with the switch turned on, advance the
rheostat R1 and see that it controls the
filaments of the three tubes VI, V2 and V3
in the R.F. circuits of the bhroadeast set,
and then advance the rhcostat 8 and make
sure that it controls the filament of V4.
After this has been done, all tubes of the
set are lighted and, to complete the test of
the filament circuit, turn off the battery
switch and make sure that it turns off all of
the tube filaments.

To test the “B"circuits before connecting
the plate batteries, the “A—" binding post
should be connceted with the “A—" wire
of the cable. Now, with the hattery switeh
and rheostats of the set turned on and the
tubes in their sockets, touch each wire of
the cable to the 4" terminal of the “A”
hattery.  The tubes of the set will light
when the “A-.” wire touches the binding
post of the battery but, if the set is cor-
rectly wirved, the tubes will not light when
the “C” or “B” wires of the cable are
touched to the hattery. If a tube should
light when a “B” or “C" wirc is touched

i s R3

No. 65

A wvel of large blue-
prints and « list of the
parts wsed in (he con-
struction of the “Com-
bine” receiver shown here
will be sent postpaid to any applicant.
See that youwr name and address are
wrilten legibly.  Adsk for Blueprint
No. 63.

to the battery, the set must not be con-
nected to the battevies before locating and
correcting the cause of the trouble.

ACCESSORIES AND OPERATION

Operating the receiver requives very little
instruction, but there are several points
whicly should be remembered. In the first
place, inasmuch as the set is a combination
long-wave and short-wave tuner it is ad-
visahle to use “A” and “B” batteries for its
operation. “A” and “B” socket-power units
could be used when operating on broadeast
wavelengths, but on short waves consider-
able intefcrence results from their use. For
the "B cirvceuits three 45-volt heavy-duty
dry hatteries will give best results, and a
six-volt storage battery should be used for
the “A” supply.

The selection of an aerial fov this receiver
is anather important consideration. With
the average aevial of 100 to 150 feet excel-
lent results will be secured from the broad-
cast circuit; but such an aerial may prove
to be too long for the short-wave set. If it
is found that the aerial is too lavge when
operating on short waves first try 'opcnin;:
the aerial switch (8W1) so that there is a
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space of a fraction of an inch between the
arm B and terminal C. With the switch
arranged in this janner, a small capacity
is placed in series with the aerial, the cffec-
tive length of which is reduced greatly.
Opening the aerial switch may cause too
much reduction in signal strength on the
short-wave set and if this is the case, a
small fixed condenser should be connceted
in scries with the acrial wire. This con-
denser should have a capacity of approxi-
mately .0001-mf., and may be short-circuited
when receiving on hroadcast wavelengths.
The ground for the receiver may Dbe the
standard water-pipe eonnection.

It has been explained that the receiver is
equipped with a two-stage audio amplifier
and, therefore, is capable of providing suf-
ficient signal strength for the operation of
1 loud speaker in connection with either
the short-wave or long-wave circuits. How-
cver, on short wavelengths, the signals from’
some distant stations are wealk, and it is
often advisable to wuse hcadphones for
tuning-in.  ‘When it is desired to usc phones
the Dbuilder may do so hy connecting the
cords to the two primary terminals, “B.”
and “P,” of the second A.¥. transformer 12,
but the phones should never be connected
to the speaker binding posts; as accidentally
tuning in a strong signal might cause injury

to the ear of the listener as well as the
phones.
After the vcceiver has been connccted

properly, the Jong-wave set may be adjusted
for best efficiency. TFirst, tune in a station
operating on a wavclength of approximately
300 rueters; {.e., in the middle of the broad-
cast waveband, and set the dial at the point
where maximum signal strength is obtained.
Now adjust the three compensator knobs

(Continued on page 382)

R1
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This drawing shows (he location of all parts on the Dase
The apparatus is shown full
When mounting the parts the

panel of the “Combine” sel.
size, in proportion to the hase.

Fig. 4

constructor should remember that they must be in the correct
positions. as well as in the proper locations.
particularly to the tube sockets and transformers.

This applies
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A Completely Shielded Short-Wave Receiver

Features of Set Are a Stage of Tuned R.F. Amplification
and Wavelength Range of 10-230 Meters; Attractive
Brass Cabinet Acts as Effective Shield

WO features of interest in the

short-wave receiver described in this

article are the use of a stage of

radio-frequency amplification, with
a screen-grid tube, and the plug-in coils,
which permit the reception of extremely
short wavelengths. The set was orviginally
designed by Charles Atwater, owner of
amateur statlon 2JN, Montclair, N, J., for
the purpose of conducting tests on the ten-
meter band, which was recently assigned
for amateur use by the Department of Com-
merce.

A duplicate of Mr. Atwater’s set con-
structed in the Rapto News laboratory was
found to give excellent resuits. A few
slight changes have been made in this model
to simplify the construction as mach as
possible for the home sct-builder. How-
ever, these changes have not altercd the op-
eration of the set in any way.

In order to get the greatest possible am-
plification from the screen-grid tube on the
shovt wavelengths, the designer found it
desirable to completely shicld the entive
set. This is an important point, and the
builder should  fellow  very closelv  the
method of construction and assembly out-
lined in this article.

A glance at the front of the set shows
that there are three adjustments or tuning
controls. The large dial at the left is for
the variable condenser used to tune the
stage of screen-grid R.F. amplification; the
one at the right tunes the grid circuit of
the detector tube. The small center knob
is the regeneration control. With present-

Looking into the top of the set.
detector and A.F. stages the right.

By Herndon Green

day equipment it is not practical to at-
tempt to use single-dial control on a set
designed to operate much below 50 meters,
due to the extremely accurate tuning re-
quired to bring in short-wave stations. It
is, of course, possible to usc an untuned
stage of radio-frequency amplification; how-
ever, this results in broad tuning and lack
of signal strength, and the lower the wave-

. FREE
Blueprints
| No. 66

T

blueprints
showing the
coustruction of this fine
receiver will be sent free
to any reader writing in
for it. A list of the ac-
tual parts used in the
original model is included.

Write your name and
address clearly. Send no
money. Be sure to ask
for Blueprints No. 66.

"mmo uzws|-
m:: PEI:NT! A com- :
ARTICLE® ] plete set of

TR
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Right: A «wicw of the dctector-A.F.
section with the right end of the
brass cabinet removed.

VN
@ ©

The R.F. stage occupies the left compartment, the

Note how the two sections are separated by a

brass partition: they are completely shielded from each other.

I

length, the greater is the loss in efficiency.

The regeneration control found best
adapted for use in this set is a variable
resistor in the plate circuit of the detector
tube. This (R5) with the by-pass con-
denser C6, shown in the ciagram, gives

smooth and cven control of the regenera-
tion which makes it possible to receive
both code and short-wave phone stations

(i

without the annoying squeals and howls
which are usually found in regenerative sets.

CABINET ENTIRELY OF BRASS

The cahinct is constructed entirely of
sheet brass one-sixteenth of an inch thick
and measures 15 inches long, 8 inches wide
and 8 inches high. 'The coustructional de-
tails are shown in Fig. 1. DBrass angle strips
one-nalf inch wide are used to hold the
corners of the cabinet together and a hinged
cover is provided to allow easy access {o the
inside.

The cabinet is divided into two compart-
ments by a brass partition. The left-hand
‘section of the cabinet contains the stage
of screen’grid amplification, which is com-
pletely shiclded from the detector and audio-
frequency amplifier. In the screen-grid
compartment are mounted the socket for
the sereen-grid tube and another for the
plug-in coil, I.1, together with the variable
condenser Cl, vadio-trequency choke coil L3,
by-pass condensers, and the fixed filament
resistor for the screen-grid tube.

The compartment at the right-hand side
of the partition contains the detector tube,
the mounting for the plug-in coil L2, the
detector tuning condenser C9, the regenera-
tion control resistor, grid condenser and
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F1G.1

USE FOUR BINDING
POSTS, CENTERED 34"
FROM EACH EDGE,FOR
LEGS.

1"BRASS HINGE
gIVETTF_D TO LID AND

-

\A;

CUT 3 PIECES OF SHEET(%¢)
BRASS ~8"X 8", AND FOUR
8'X15. ASSEMBLE BY
DRILLING AND TAPPING
FOR SCREWS. JOIN WITH %"ANGLE STRIP

The detuwils of the brass cabinet. The best thing to do is te have the o« few cents and will save youw much time and trouble. A brass
sheets cul to Lhe proper size by a tinsmith or machinist, who can do  cabinet is something wnuswal and not only has decided electrical

the work in a few minules with a culting press.

grid leak; audio-frequency transformer and
audio-amplifier  tube, together with  the
radio-frequency choke coils and by-pass
condensers.

Another intercsting feature of this re-
ceiver is that by wmcans of the five sets of
phug-in coils (ten coils in all) a wavelength
range of 10 to 230 meters may be covered.
If desired, an additional set of coils may
be constructed to cover the broadeast band
from 230 to 500 meters.

The tuning coils, two to a set for each
wavelength range, arc used in positions 1.1
and L2 shown in Fig. 2A and 2B, cach con-
sists of two windings. The windings of
L1 are used as the antenna coil and the
grid tuning coil of the scrcen-grid tube;
while the windings of 1.2 serve as the grid
coil and the tickler coil for the detector.
The number of turns in the grid coil of 1.1
corresponds to the number of turns in the
evid eoil of L2, but the tickler coil on L2
has a little more than twice the numher of
turns used on the antenna coil on L1

THE PARTS REQUIRED

A complete list of the appavatus required
for the construction of the receiver is as
follows:

Two variable condensers, double-spaced,

.000123-mf. (C1 and C9);
Scven by-pass condensers, 0.5-mf. (C2, C3,
C6, €8, C10, C11 and C12y;
One fixed mica condenser, .001-mf. (CT)
One fived mica  condenser, .00025-mf.
(C5);5
One fixed mica condenser, .006-mf. (C4);

This will cost only  advantayes, bul presents a rather spectacular appearance.

Two rudio-frequency choke coils, (L3 und One variable vesistor, 0 to 200,000 ohms,
L4); (R5);

One tapped resistance unit for filament of One audio-frequency transformer, (T1);
222-type tube, 25 ohms, (R1); Three UX-type tube sockets;

Two fixed filament resistors for use with Two UX-type sockets, for the plug-in
199 tubes on six volts, (R2 and R3); coilsy

One grid leak, I-megohin, (R#); Two vernier cials;

O
AERIAL GROUND A-B- A+ B+45V. B+30V.

The complete schematic diagram of the recciver, The dpited lines indicote the
Lrasg cabinet, to which the tuwing condensers C1 and €9 are “grounded.” V1 is
: the sereen-grid tube.
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Fl6.2

DETAILS FOR
LIANDL2
ABOVE 20 METERS

DETAIL OF \

¥ F+d

LIANDL2 FIBRE TUBE FITTED F- 6P
BELOW 20 OVER OLD TUBE BASE

METERS AND FASTENED.
METERS |[coiL| PI[ S1 [lcoiL| P2.| S2JISIZEOFWIRE
{0-20 L1 4 4 L2 | 4. z 16.
20 -35 L1 7 4 L2 | 7 | &6 20.
32 -65 L1 |14 4 | L2 |14 | 9 RG.
6o0-130 L1 28 6 L2 | 28 | 19 2G.
1R0-2%0 | L1 55| 10 || L2 | 55 |28 30.

T'wo phug-in coils are used for each wavelength runge of the set: Ll for the antenna

und sereen-grid input civeuit, and L2 for the delector circuit.

Their dimenzions

are given above.

One grid-leak mounting;

One vacuum tube, 222 type, (V1);

Two vacuum tubes, 199 type, (V2 and
V3):

One battery switch, SW;

Four binding posts;

One four-wire battery cable;

Two tip-jacks;

Iive sets of plug-in coils, home-made,
(for L1 and L2);

Twenty-five inches of bakelite tubing,
134 inches in diameter, for the home-
made coils L1 and 1.2;

Ten UX-type tube bases;

Four brass panels, 15 x 8 x 1/16 inches,
(for top and bottom and front and back
of cabinet);

Three brass panels 8 x 8 x 1/16 inches,
(for ends of cabinet and partition);

Nine feet of 14 inch brass angle strip, to
hold edges of cabinet together.

All of the parts mentioned in this list
are standard, with the exception of the
plug-in coils.
used for these, if desired, but the winding
should be done at home.

CONSTRUCTING THE COILS

The ten short-wave coils are constructed
as shown in Fig. 2. The base for each of
the coils may be uobtained from a burned-
out or defective UX-type tube. All of the
glass should be removed from the base by
heating the sealing compound, while the
wires may he removed from the four prongs
by means of a hot soldering iron. The tuh-

ing on which the wire itselt is wound shonld -

have an inside diameter of one and three-
eighths inches, which will just fit over the
outside of the tube base. The tubing should
be cut up into 3-inch lenglhs and fastened

Factory-made forms may be’

over the tube bases with small machine
screws and nuts.  The winding is started
about one-cighth of an inch from the top
of the tube. Iach of the eight coils has
two separate windings.

The two largest coils have a wavelength
range of 120 to 230 meters. In order to get
the desired nunber of turns on these coils it
will be necessary to use No. 30 D.C.C. wire.
The winding is started at the top of the
forin and 55 turns are used for coils I’1
on I.1 and P2 on L2, for the first set of
coils. A space of one-eighth of an inch
is then left and ten turns ave wound on 1.1
for the coil 81. This serves as the antenna
coil.  The sccond coil, §2 on .2, is wound
in the same manner bhut in this case the
winding consists of 28 turns, and is used
for the tickler coil.

ww;:ﬂ:,:
L e
i
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The start of the winding, 1’1, is connected
to the prong in the tube base which was
originally connected to the grid of the tube.
The end of this winding is connected to the
corresponding filament prong, F—. The
upper end of SI is connected to the plate
prong, while the other end of this winding
goes to the remaining filament prong, F4-.
All eight coils are wound in exactly the
satne manner and all are connected alike,
the only difference between them being in
the number of turns of wire on them.

The two coils comprising set No. 2, have
a wavelength range of 60 to 130 meters.
Due to the fewer number of turns required,
a slightly larger size of wire may be used
to advantage for these windings. The coils
in the set shown here were wound with No.
26 D.C.C. The coil P1 on L1 consists of
28 turns, with six turns in S1. On L2,
28 turns are used for P2 with 19 turns in
the tickler coil.

No. 3 is wound with No. 26 D.C.C. wire
and No. 4 with No. 20 D.C.C. wire. P1 on
L1 in set No. 3 consists of 14 turns, with 4
turns in 81, while the P2 on 1.2 consists of
14 turns with nine turns for $2. T'his set
covers the wave band from approximately
32 to 65 meters. The upper winding P1 on
L1 in coil sel No. 4 consists of 7 turns with
4 turns in the antenna coil: while the two
windings on [.2 consist of 7 and 6 turns, ve-
spectively. These two coils are used for
stations operating in the band between 20
and 35 meters.

THE 10-METER.COILS

The coils I.1 and 1.2 used in set No. 5
are designed to cover the band between 10
and 20 meters. ‘They are self-supporting,
being wound with No. 16 bare copper wire.
Details of the construction of coil L1 are
shown at Fig. 2A. It is first wound on a
form one inch in diameter, with the turns
spaced about one-sixteenth of an inch apart.
Seven turns are used and a tap is taken
from the mid-point on the winding and con-
nected to the two filament prongs on the
tube base. The start of the winding is con-
neeted to the G prong, while the last turn
connects with P. Coil 1.2 consists of two
separate windings, space-wound and self-
supporting, following the same method of
construction used for 1.1. Coil P1 has four
turns, while S2 has 3 turns.

Two radio-frequency choke coils are re-
quired, L3 and 1.4, shown in the diagram,
Iig. 3. The ones used in the veceiver shown
in the illustration were factory-made. How-
ever, home-made ones will give just as good

This picture cannot do justice to the fine appearance which the hrass cabinet pre-

senls.

The construetor will be proud to show this receiver to his friends.
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This drawing shows every wive in the sef.

results.  If home-made, they should consist
of approximately 50 spaced turns of No. 30
wire on a form one inch in diameter.

WIRING THE SET

The lavout of the parts and wiring of
the set is shown in Fig. 4. The only parts
mounted on the panel are the two variable
condensers, C1 and C9, the regeneration con-
trol resistor, R5, and the battery switeh,
SW. Their arrangement and the position
of the mounting holes is shown in TFig. 5A.

The arrangement of the parts within the

éabinet is shown in Figo 4. While it js not

In order (o keep them
clear, the drauwghtsman has separated the leads consideralily and
made them turn and cross irregularly.  Aclually, the wives should

— -~
A+ TR BH45 V.
B+90V B-A-

necessary to follow this Javout exactly, it
is buportant that all Jeads be kept as short
and direct as possible if good results arve to
he obtained on the very short wavelengths,
for which this receiving set was designed.
Machine serews are used to hold the parts
in position,

A four-wire hattery cable in place of the
usual array of binding posts is nsed to con-
nect the hatterics with the sct. T'wo bind-
ings are mounted on an insulating strip at
the back (drilled as in INig. 58), for aerial
and ground connections.  The aerial hinding
post ix connected to post I oon the tube

he as short as possible; particwlarly the grid leads.

q
[e) [0
GROUND AERIAL
The scive
nurrked X connects to the Lrass cop on the sereen-grid tube. Ntudy

this carefully before you start soldering and yow will have no trouble.

socket nsed for the coil mounting L1, The
ground binding post is connected directly
to the brass cabinet. The mid-tap of the
filument resistor R1 is also grounded to
the cabinet, as shown in Fig. 1. A second
insulating strip mounted at the opposite end
of the cabinet holds two pin-jacks for the
phone tips.

Fixed filament resistors are used to re-
duce the number of adjustments on the set
to a minimum.  The model illustrated was
designed to operate direct from the usual
six-volt storage battery. The resistor con-

(Continued on page 354)
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The Search for the Perfect Amplifier

Encouraging Results Obtained by British Experimenter in

the Development of Unusual Circuits with Inputs on the
Filaments and Outputs on the Grids

N the January issue of Ramo Nuws,

under the heading, “The Scarch for

the Perfect Detector,” the writer

described a novel method of rectifica-
tion differing very considerably from the
usnal circuits; the vadio-frequency input
was applied to the filament, the A.T. out-
put being taken from the grid and the whole
tube was rczulated by the plate, suitably
hiased.

In the present article the writer will give
practical details of « new amplifier circuit
which the above system has made possible.

Fivstly, it will be neeessary to rciterate
hricfly the advantages and utility (or other-
wise) of the various conventional forms of
audjo-frequency inter-tube coupling, ex-
aminc where each one fails. and finally en-
deavor to define the requivements of the
ideal amnpiifier.

TYPES OF COUPLING

First and foremost in popularity among
ull A.F. coupling devices ranks the simple
and efficient transformer. This much-used
and abused component has veceived much
attention from manufacturers and now there
are many fivst-class articles on the market
capable, if properly used, of giving prac-
tically perfect reproduction from about 100
to 5,000 cycles with a wseful amplification
of about 30 to 40 per stage.

The success of this type
depends  alinost entrely upon the quality
of the transformer, a cheap instrument be-
ing practically useless for quality veprodue-
tion.

Resistanec-capacity coupling next claims
our attention.

of coupling

The popularity of this method has in-
creased by leaps and bounds during the
past several years, due to the introduction
of efficient metallized rvesistance units and
special “high-mu™ tubes. This type of coup-
Jing is highly favored for true-purity am-
plification; a straight-line amplification
curve from about 50 to 5,000 cveles and
an over-all voltage amplification of 20 to
30 per stage are obtainable it values are
properly chosen.

By Sydney P. O’Rourke

Lastly, choke coupling in its modern
form, usually called double-impedance coup-
ling, is vapidly gaining in popularity. It
may give o fregquency curve equal to any
resistance-capacity  coupling, with less of
the lutter’s bugbear of voltuge drop across
the plate rcsistor.

Tor further information on these various
forms of ccupling the interested veader is
referved to other articles which have ap-
peared in Rapio News from time to time,
and particularly to that on page 1140 of
the April, 1928 number. Suflice it to say
that, in nine cascs ont of ten, it s (he
coupling itself which introduces any wun-
controllable distortion, slight though it may
be.

HOW ELIMINATE DISTORTION ?

AWhat, therefore, will eonstitute our ideal
amplitier, it snch s at all possible with

R:II)I() fans can spend an inter-
esting evening  ewperimenling
wilie the novel audio-amplifier circuit
described tn this article. The hook-
up is totally wnlike any of the stand-
ard arrangements: the tubes being
actually connected hackwards and
coupled directly to each olher.

Ravio Nrws wonld like to hear from
veaders who try this cirewil or any
stmitar hook-wps it might sugyest.

existing apparatus? It shonld bhe able to
amplify reasonably well and equally every
cvele from 25 to 10,0005 these figures cover
all the fundwmental notes and harmonics
audible to the average ear.

Hence, until some new form of coupling
is discovered, we must rule out all the
usual civenits and take our detector out-
put direct to the input of the first AL
tube.

This cannot be accomplished easily in
conventional cireuits, since the positive
“B" potential would be applied not only to
the ontpnt plate, but also to the following

NES OR AUDIO AMPLIFIER)

INPUT

POTENTIOMETER

QUTPUT

00mf, 3
RHEOSTAT 3

YWY

oo

|
o——o0
(T0 PHO

FIg2 At Ad
=

The anthoi’s Rlament-input detector circuit, de-
S seribed in his preceding article.

input grid; which would of course render
that tube completely inoperative, except
under special conditions of operation.

Having scen that, at present, direct coup-
ling is the only cure for coupling distortion,
let us go back for a few moments to the
filament input cireuit of Fig. 2.

Considering the greater efficiency of this
circuit compared with standard grid-input
detectors, the writer has recently been fol-
lowing a very interesting line of experiment
in endeavoring to employ this “input to
the filanent” principle to work a tube as
an audio-frequency amplifier.

That this should be possible is quite evi-
dent if one examines the “straight™ portion
of a curve obtained from a Fig. 2 circuit.
A moment's consideration would suggest
chokes to icolate the filament, as in the de-
tector cirenit; these would have to be ALF.
chokes, however, and would obviously be
out of the question for carrying the “A”
battery current to and from the filament.

THE FIRST EXPERIMENT

These, then, were definitely excluded from
the start and the cirenit of Fig. 3 devel-
oped as a “possibility.”

AUDIO
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Eoch of the three well-known methods of AF. coupling, in order  device which favors certain audio frequencies al the expense of

Zo isolate the yrid frow the preceding plate collage, introduces a

others,

The problem of vemedying this is a grave one.
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Transformer coupling was  sclected o
start with. Notice that the end of the
secondary opposite to that connected to
the filament as input is connected, not to
the “A” battery, but to “B—" only. 1f
“B—" were connected ta the “A™ hattery,
the impracticability of the circuit would

THE CONCLUSION

Fortunately, this is not so by any means.
The theoretical diagram of the final circuit
is shown in Iig. 4. 1T will say nothing fur-
ther of what the cirenit will do except to
state that, quite nnusual thongh it appears,
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_ ; 2o
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A+ A- + B- B+ B+
Q@AMABLE)

6-25V. 120 V.

This iz the authoc's first application of the jilament-input idea 1o an audio ampli-

Jievr.

1t includes, however, the transformer with which he is endéavoring Lo do

iy, thowgl good cesulls were oblained.

ab onee be apparents since the transformer
sceondary would then he directly shorted.

Tortunately however, the circuit of Fig.
3 functions very well indeed; far hetter than
had heen even rcnotely expected.

We are no nearer vet, however, to our
conception of the perfeet muplifier; since
our new circuit still retains a coupling
medinm, in the shape, in this instance, of
the A.F. transformner.

Though a good transformer may intro-
duce so little distortion that it would ve-
main unnoticcable to even a critical ear,
vet it seems a case of “’tis folly to he
wise;” for we may not rest content until
real direct coupling is achieved.

Now it is the peculiarity of a filament-
input detector circuit that output impulses
are present, not only in the prid cirenit,
but also in the plate circuit.  This fact
may easily be verified by inserting a pair
of headphenes in the plate circuit, when it
will be found that signals are but a little
weaker than those obtainable in the grid
output circuit. That the signals are slightly
weaker may easily be explained by the ad-
ditional resistance lowering the efficiency
of the. vectification hend; and curves may
he drawn to prove this.

Henee we are provided with a second
output electrode which has no high posi-
tive “B” potential. 1t must, however, have
a small biasing potential with respect to
the filament of the tnbe of which it forms
part; and here it would seem that we are
in a *blind alley” once ugain,
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it will give any fan who cares to hook it up
an agrecable surprise.

Finally, a few words upon the operation
amd working details of the circuit. Cor-
vect values and voltages piust he adhered to
throughout for hest results, although no
adjustinent is super-critical in any wayv.

Jet us run hrieflv through the details of
Tig. 4. :
Fach of the two parallel coils LI and
1.2 shonld he slightiy Jarger than a single
coil in the usual civeuits,  Thus, if at pres-
ent, to cover a certain band of wavclengths, !
you ave using a single coil of say 350 to
60 turns, then in this circuit you should
use two cojls of 70 to 80 turns each, not
coupled, to cover the same wavelength band;
13 nay consist of a coil of 45 to 75 turns
conpled to L2,

Regeneration is controlled simply by the
potentiometer P wired across the “A” hat-
tery. If 1.3 is adjusted correctly with ve-
spect to I.2, the feed-back action will he
found delightfully smooth and easy.

Now we come to the amplifier tube.
Feaving the plate disconnected for the mo-
ment from the “B” hattery, turn the rlico-
stat full “on”; signals should be fairly good
now if cvervthing is all right. Now con-
ncet the plite to about 10 volts positive on
the “B™ battery; then lower the filament
rheostat until a peint is reached when the
volume of signals will increase enormousiy.

Lowering the rheostat any further will
result in horrible  distortion but, at the
correct paint as above, volume ané quality
seem perfeet. Finally, for maximum re-
sults, the “B™ voltage should be increascd
or decreased in sympathy with the rheo-
stat until the tube is taking its correct
filamient voltage and current.

The voltage is not critical and may vary
aceording to the tube and the ALF. choke
scparating the “A” apd “B” batteries; it
this chake were omitted, the input and out-

(Continued on page 356)
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This is the circuit which the author has wrrived at, and which he sugqests as a start-
ing point for other experimenters who are not afraid (o try the unconventional.
Only approvimate data are given.
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An Amusing *‘Talking Doll”
For the Children

N amusing “talking doll” can be made
for the childven by concealing a small
telephone receiver or loud-speuker unit in
the body of an old doll
The body fabrie in the back of the doll
is slit open just enough to admit the phone
unit. Enough excelsior or other body filling
is vemoved to allow the unit to fit snugly
inside. The cord is pushed through the
hack of the doll and the slit for the unit
and cord is then sewed up again.
~ A loud-speaker unit of the adjustable

If the cord runuing to the speaker wnit is con-
cealed and the doll placed on a chair, the citect
on the children is very amusing.

type may bLe used, but in this case it should
be properly adjusted before it is placed
in the doll. A phone plug is placed at the
end of the speaker cord and the plug is
pushed into the loud-speaker jack of the
receiving set.

This “talking doll” will afford amusement
for the children, as it can be made to talk
or sing at will by merely tuning in the de-
sired station on the receiver. 'I'he speaker
unit can also be placed inside of a toy dog,
cat or other toy animal instead of a doll.—
Contributed by H. R. Wallin.

Luminous Dials Make Tuning
In the Dark Easier

ADI1O listeners who use their receiving

sets during the early evening or late

at night, and who like to listen to the pro-
grams in a darkened voom, wiil find that

apto News has received from read-
R ers so many letters and ballols
requesting more “Wrinkles” (that it
has been decided to re-eslablish the
department. A year’s subscription to
Rapio News will be given in compen-
sation for each accepted item. If the
author of the wrinkle is already «
subseriber, his subscviption will be ex-
tended one year or he may aceept a
one year's subscription o Science and
Invention or Amazing Stovies, both
published by the Fxperimenter Pub-
lishing Co.

a panel equipped with luminous dials pre-
sents a strikingly novel appearunce and at
the same time provides a means of tuning
the set in the darlk.

A good grade of radinm Juminous com-
pound should be procured und applied to
the dials and markings on the panel of the
set with a wooden or glass styvlus. 1t should
be forced into all graduations on the dials
and other controls; with special care to
wipe off all surplus compoury, so that the
markings will present a neat, clean-cut ap-
pearance in the light as well as in the dark.

It should be remembered that there are
two classes of luminous (~o|npounds; one
grade containing no radium sults is effect-
ive only for short periods after which it

has to be venewed, while the other does
contain radium salts and will vetain its
brightness for vears. The latter is the

arade that should he used.—Contribuled by
Dorvuthy Dietz.

Some Useful Hints On Winding
Your Own Coils

O doubt, muny home set builders have
at sonie time had difficulty in procur-
ing a primary tube form of the proper di-
anieter for use inside a secondary tube. Fig.1
illustrates a simple method of overcoming
this problem, A short piece of tubing of
the same diameter as that of the secondary
tube is cul; and the edges are lapped until
it is of the right diameter to slip inside the
secondary. Then eut off the overlapping
portion, which will run in the neighborhood
of three-quarters of an inch. The edges are
held together until the primary wire is
wound in place, and then the wire will hold
the tube firmnly to the correct diameter.
There are times when, in ovder to bhe
econowical, it is necessary to make a splice
in the wire while winding a coil.  The usual
splice always leaves an unsightly lump. To
avoid this, drill two small holes at the point
where the splice is to be made, as in Fig. 2.
Run the ends of the wire through these

holes, twist them together inside the tube,
and solder them. When made in this man-
ner, the splice will be hardly noticeable.
Figs. 3 and 4 present two views of a sim-
ple device for bolding the wire taut while
winding a coil.  Run a rod through the reel
on which the wire is wound and support this
on two Xs formed by driving four nails in a
board. Empty thread spools are then fast-
ened with wood-screws jn staggered posi-
tions on the board, as shown in Fig. 3. Now
run the wire past the spools as illustrated.
Different degrees of tension may he oh-

FIG. 4

Fig. 1: Fitting a primary inside a secondary.
Fig. 2. Making a joint that won’t show. Fips.
3 and 41 Keeping wive taut while winding.

tained by placing the opposing spools at
different distances from each other.

In winding coils with spaced windings,
when a thread is used to space the turns, a
siniilar tension may be placed on the thread.
However, as there is no insulation to mar
on the thread, as there is on the wire, staples
may be used instead of spools.—Arthur L.
Kaser,

Protecting the Work Table
with a Window Shade

Y radio work table is in the corner of
the kitchen, because of lack of space
elsewhere, so my tools are too convenient
tor other members of the familv. DBesides, 1
have frequently heen annoved Ly Anding



Radio News for October, 1928

O]

\ |/

A scindore shade fived in the position shown

not only protects the table from dust l.we dis-

conrayes the other members of the family from
plaxing <with your tools

chat my tahle was a catch-all for every kind
of household article. To remedy this situa-
tion 1 fastened an old window shade to the
wall above my work bench, and when 1 am
through working I puil down the shade
and attach it to a hook on the front of the
table.  Aeross the front of the shade 1
have printed in big letters “KFELP OFF.”

The result js thut the family has taken
the hint. Now I can pull the shade over
the table and know that when T let it up
again my tools and the things on the table
will e just as I left them ~Contributed by
Maleolm D. Jones, Jr.

Making Your Own Distilled
Water For the Battery

I'J‘ is smuetimes difficult to obtain distilled
waler with which to refill stornge “A”
and “B” batteries. At such times the fol-
lowing plan may be used to produce the
small quantity of water required to ve-
(il the batleries of any receiving sct.

A large thin-walled vessel, a hettle, and
a large dinner (or soup) plate comprise the
parts required. ‘Lhe cooling vessel should
have a very thin wall, preferahly of alumi-
num, and should he fitled with ecold water
(ice water if possible) and suspended close
to the spout of the kettle, the dinner plate
heing placed directly Dhencath the cooler.

The keitle should be filled with water
and this brought up to the hoiling point;
then the jet of steam from the spout should
he adjusted to strike the outer wall of the
cooling vessel.  As the steam strikes the
vessel it will be condensed and the distilled
water will drip oft into the plate. Despite
its crudeness the device will be found to
produce plenty of distilled water for re-
filling the batteries.—Contributed by C. A.
Oldroyd

»

This simple “condenser”
ply pure distilled water at little cost.

arrangement will sup-

A Cheap and Handy ‘“‘Trouble
Shooter’ for the Experimenter

HANDY trouble-shooter that will op-
erate cither on the house lighting ¢ir-
cuit or on batteries is a uscful addition to
any radio waork shop. .\ tester of this kind

for use in tracing hreoken wires, short cir--

cuils, ele, can casily be made at home at
“ very reasonable cost,

The mounting hoard should he 5 inches
wide, 8 inches long and at least one-half
inch thick.  Seven hinding posts are re-
quired, and should be mounted as shown in
the  accompanying  dinpram.  The lap
socket should be wired in series with posts
No. 2 and No. 5. Use a 110-volt Jamp of
not over 25 watts rating in this socket.
Next, make up two five-foot portable cords
and solder two 5-inch picees of No, & cop-
per wire to one end of them.  Wooden
handles may be slipped over the soldered
splices for convenience in hundling, and the

@.\:
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T his simple fra 1
she ar sl -

cudts tnoa radic
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time and troi- Suppliy wmt,

bie when hie s

ends of the wire filed down to a sharp peint.
These cords are then connected to binding
posts No. 6 and 7. A cord and attachment
plug should next be made up of sutlicient
fength to feed the tester from the light
socket. These feeders comnect to posts No. 2
and 3. When using battery euvrent attach
the feeders to No. 1 and 3 and connect a
pair of headphones to posts No. 4 and 5.
The hattery and  lhicadphones will he
found hest for testing high-resistanee coils,
audio transformers and similar units in
the set; while 110 volts and the 25-watt lamp
may be used for tracing wiring, short-
cireuits, ete. Conlributed Ly S, Saundeis.

Low-Capacity Condenser Made
From Large One

HE radio experimenter frequently has
riced of a low-capacity variable con-
denser.  As there are often any number of
large-size condensers layving around the ra-
dio work shop, a method was found of cut-

BEND THE
NECESSARY PLATE
BACK | THEN DRIVE
THEM OUT WITH &
SMALL S(REW- DRIVER

A aood lete-capacity eondenser can be made by
driving out cvery other plate of a large-size
mstrument,

ting down the capacity value of these con-
densers to meet the requirements for a
small-size condenser. If none of these large
condensers is on hand, thev can usually be
ohtained for a small sum. By purchasing
these large condensers and removing some
of the plates or douhle-spacing them far the
proper values, a good low-capacity con-
denser can be obtained at small cost.

In some condensers the extra plates may
he removed by bending them back so that
they can he driven out with a small screw
driver, as shown in the illustration. In other
types, the plates can be removed by using
a pair of long-nose pliers and bending the
plates until they hreak off at the supports.
The rough cdees may be smoothed off with
A small file.

After removing part of the plates in the
condenser, it is usually necessary to re-
adjust the lock-nuts on the end plates so
that the rotor plates pass in the center of
the stator plates.

If desired, the condenser can also be triple
spaced by removing two plates at a tine
instead of one.  In this case the eapacity
ix deeveascd considerably.  Such condensers
can he used to advantage in amateur trans-
mitting  scts.—Contributed by Clyde A,
Randen.

A Handy Connector Plug For
the Dynamic Speaker

HE new  electrodypamic speakers ve-

quire fonr wires for conncctions.  ‘The
six-volt type seems to he the favorite
and as 1 anm engaged in radio service

work T am frequently required to wire the
receiving set so that the speaker can he
(Continued on page 358)
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ram shows how an old tube base may
ted into a convenient connector pliy
for a dynamic speakei,
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HOW SH

Technical description in
tru Detroit News of July
. “Merle Lanphere, a
\\'cna!cheu radio engiueer,
wrote to Mr. Redfern that
the apparatus  steps up
220 A.C. to 25,600 volts.
He deseribed it as simply
a large spark transmitter
using an OSCULATING
circutt.” How would you
like to be kissed by 23,000
volts?
—m G, Mortimer.

APPETITE!

Testimonial letter in
Neswe Zealand Radio: “We
now have 2LO — 55W
(England) ON THIE
LOUD SPEARKER TFOR
BREAKFAST,” With
honeydew melon, bacon
and eggs, dry toast, a
sikle  order of hashedl
brown potatoes and some
black  coffee to wash
down the taste of the

insulation, we presume,
—Ldwisud Hazethorne.

OCKING!

WHAT AN OUTFIT!

Bargain =sale advertised
in the {i'orcester (Mass.)
Gazette  of  July  24:
“Clearanee  sale  radios,
36-TUBLE  table models,
$14.50."" [ they'd throw
in the lacal power house
and "a few spare tubes,
thts would make a nice
set to have around the
house at Christmas time.
—Dazid G. Rabinowitsz.

SERVE IT ON THE PLATE

Tempting off in the
Springfield (NMass. ) Nz' oS

of July 17: *“For sale,
matoreyele and radio
CUHOP at 335 Orange
Street.” As 2 honse-

keeper [ am always look-
ing for something new 1
the cating line, This radio
chap wun({s appeti izing:
should 1 fry it on the
Sreid ¥

D*.l‘l}'.s\ S. E. Lofgsen.

IN HOT WE

HOT §

Classified advcrtxsur-un
in the u/(/\ushm{ (Pn
News of Iuly ¥
sale, TEN 'JL'LI

fire reliable gas range.
white kitchen cabinet.”
What a hoon this woull
be to the young bui
who follows the rac
covking  lessans e ve

Mike Plutho.

morning!

ATHER, YES

Practical wri
lished Ly the ¢
Enguirer of July £
\d“bfacl\)l\' yet n\e\pens
ive low-range voltmeter
may be made with a Jow-
reading milliammeter and
a \,arn’)le RESIDENCE

It would be rather iucon-
venient o carry such a
meter around though,
woulidn't it?

—R. Bucher,

TUFF!

EVERYTHING
More |1~Ll\\| advice, this
Umc from the St Loiwis

/nw Dispatch of July 1:
“When the elements of a

tube are not firmly held
in place it lLecomes mi-
cronhomc This condition

is due to vibration. The
noises can he prevented
by sponge rubber MOUN-
TAINS, anti-howler caps
and other precautions.”
How about a hammer?
—J1. ML Hittle.

BUT PUMP.'EM UP FIRST

Our  esteemed coutem- S
porary, Popular  Radio
Hoeekly (Australia)y  fas

the f\)llu\\'ng caption he-

neat ure ‘Using
222 tubes in an
audio amplifer.” We sup.
mm that, if the tubes

blow out, tHe\ can De re-

paired with those gummed

patches and a match.
—~Herndon Gicen,

prints in the press we shall be glad to

have you clip them out and send to us.
No RADIOTIC will be accepted unless the
printed original giving tbe name of the
newspaper or magazine is submitted, with
date and page on which it appeared. We
will pay $1.00 for each RADIOTIC ac-
cepted and printed here. A few humorous
lines from each correspondent should ac-
company each RADIOTIC. The most hu-
morous ones will be printed. Address all
RADIOTICS to

Editor, RADIOTIC DEPARTMENT,

IF you happen to see any humorous mis-

¢/o Radio News.

HORSES, HORSES, HORSES!

New use for colts re-
vealed by the N Yorl
Sin of July 15: “Tt is
preferable 1o make this

with the

L COLUMES
connected across H ©
heater terminals of the
tuhe,” With their place

in radio established, its
trend will undouhted [\' be
toward letter accommada. = .
tions  for our hurnvard 2 Ltwg
irtends. —Charles Christman.

OH DEARIE!

Periumed advertisement
in June Q5T “For use
o amateur  transmitters
and medium POW
DERED  commercial  jn-
stallations,  the  regular
Iime of Cardwell con(ltn
has no peer.” What
with television (‘oming, the
hiroadeast stations will he
hiring cosmeticians to see
that the makeup of the
studios is OK before the
warking.—ZLcon B, Stroik.

start

cameras

AN HONEST MAN AT LAST!
Startling headline in the
Grand Rapids Press of
June 29: “He Resides in
a TUBE, Just as Did
I)iogmmS.” To unseram-
Lle this piece of bhistory,
we might say that the
Greek cynic lived in a
tuh and wsed an oil lan-
tern in his search, hut
that was Defore the days
of radio
—Jeohn

Kanalayskas,

GOOD MANUAL CONTROL, WOT?

Advertisement in the
raslio section of the New
York Sun of July I4:
vRets  Duilt to  Orvder.
HANDPASS FILTERS,
M a tched Intermediates.
\Iu”(‘r, 117 19th

Street.” This must be
one of those “music from
the air” outfits that are
tuned by waving  the

hands in front of them.
Mountagne.

—R.

RIDE 'EM, COWBOY!
The wild and  wouly
West is doing its darndest S o
even in  these advanced lj\nﬁow g L
days of hroadcasting. The

Siowr City  Jour al  of "\
July 24 says: *“One hun- \y
dred and fifty head of "is’
cattle stampeded through

the streets here to-day

following the wreck of a
frmghl train,  The police
and motorists staged many
'm[.mmpm R: \1)[0\ in
the downtown district.”
—F. D, Carpenter,

A NEW ONE ON ARMSTRONG

All radio fans who nave
had dead batteries on thu\
hands should answer
advertisement in the A
York Sun of June
o §nle three-tube Rl

IVE BAT
3 .RY (,omplde, $15."
The only danger is that,
if you advance the regen-
eration knob too far, the
hattery is likely to spoil
the carpets.

—Hyman Hermun,

b

A SELF-CLEANING SET
Allen - Rogers’  catalog
Tists “plug-in short wave
use
tuning
a house

INDUSTORS"  for
with

00014-mf,
ensers. Many
wife would appreciate a
set of these cotls, because
they would save her some
work every morning, Or
perbaps they dust off the
static and make the re-
ception nice and clean.
—Pcter Smith,

"NOT WITH PLUG-IN COILS!
Under the headline *“Ra-

’ '[J\ID?\F\JF' E? dio Amateurs Hear Dis-
tress  Call From Ship,”
the Crawfords J[I/(' (Ind )
Leview says “the ama-
teurs received the mes-.

sages on wavelengths vary-
ing from 800 TO 1,000
MILES,” Looks as if the
old days ol the stovepipe
tutiing coils were with us
again, We hope the
wuveler\gth: didn't wvary
too mue A] lmd"l”t‘ i@ poor
operator climbing up a 1,000-mile inductor and ad-
justing {ts wrns!—J, C, Markin.

NOT ALL OF IT
Explanation ot these
-cracking lectures that
an occasional ear-
ful of. in the Newe York
Herald Tribune of July
22: *The Quantum theory

w
we get

PRV
“'(O‘?’Eo‘\(
AND EARLY 5

** % is that energy s
radiated 11 DISCREET
particles.” [Let’s tune old

Quantum out and see if
we can catch Paul While-
man on the air.

—S. H. Woods.
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2XAL’S Schedule

LL programs of the RADIO NEWS
A station WRNY are transmitted also

simultaneously through station 2XAL
on 30.91 meters (9,700 kilocycles). This
will apply also to the television broad-
casts, the schedule of which will be defi-
nitely given later,

Outside a radius of about 200 miles, this
station has been heard very clearly by
short-wave listeners in most states and in
Canada. Regular reports are received also
from Europe, the northern part of South
America, Hawaii, Australia, India and
South Africa.

We shall welcome and verify reports of
reception from all quarters. The hours
of operation are as follows:

7 to 9 am., Eastern Daylight Time, or
1100 to 1300 G. M. T., every day.

11 a.m. to 1 p.m., E. D. T., or 1500 to 1700
G. M. T. daily except Sunday, when
the program ends 30 minutes earlier.

2 to 7 pm., E. T., or 1800 to 2300
G. M. T. Mondays, Wednesdays and
Fridays. On Sundays, 1:30 to 6 36 p.m.,
E. D. T., or 1730 to 2230 G.

After 7pm E.D. T, or 2300 G M. T,
on Tuesdnys until midnight (0400 G. M
T., Wednesday); on Wednesdays till 9

(0160 G. M. T., Thursday); on Fri-
days until 11 p.m. (0300 G. M. T., Satur-

day); on Saturdays until 10 p.m. (0200

G. M. T., Sunday).

On September 30th next, New York local
time reverts to Eastern Standard Time,
five hours slower than G. M. T., justead
of four as shown.

COMMERCIAL USE OF SHORT WAVES
Lditor,

1 coungratulate you «n your decision o
set aside a special section in Rapto News f{or com-

Ravio News:

wise

ments on short waves, ‘[he future of radio is
<kilifully enciesed hy Naturc within the high-
frequency waves and it remains for men of sci-

ence devoted to this study to epen up the way by
continued experimentation and study ot the bigh
frequencies,  When this is done international
Lrotherhood \\’l” I)L a rea] ti: 1g||»lL fact.

In s Chambers of
Commerce in thc numera of lhe United

States realize the tremend power behind short
waves to open up the markets for American prod-
ucts in Central and South N\nerica? Dlease no-
tice what Holland, through PCJJ, is doing in

sending direct and indirect advertisements to Cuba,
Argentine, Brazil, Venezuela and Mexico, to sell
what they make on the other side of the Atlantic
Ocean.  Short-wave transmissions could do mare
for the good will of North and South America
than all of the Pan-American. Conventions, and be
just as effective as the great flight of the young

American  aviator to Mexico as goad-will am-
hassador.

I do not make any f{urther comments on this
matter, but simply would like to open the cyes
of stations other than KDKA, WGY, WLW,
\WVRNY and WABC, which arc trausmitting regu-
Jarly on the short waves, to go chead and aid m

the building of this great international brotherheod.
R." DeEL VaALLE SARRAGA,

Vice-President, Radio Club of Porto Rico,
Box 935, San Juan, P. R.

AN OPERATING HINT
Iditor, Rabpio Nrws:

Anyone wishing to impreve the aoperation of his
short-wave receiv set  should install another
cerial. I now have two a s and connect one to
ike plate coil and the other to the grid coil of my
short-wave set. T never use headphones any more
and 1 receive KDKA en 66 meters loud enough
ta heé understoad atl over o seven-roam house, in ad-
dition to hearing amateur stations from all parts
cf the United States and Canada.

CarL W, Drabro,
Gays, 1,

Edilor,

The 7re
JOAKR,
follows:
Date
Wavelength

I hear
quite easily
the fall,

sible to
hie

vy clon

nfler a rain,

1 exceptio
when fa

wlar

winter
pheric conditions are clear.
of specializing in Jong dis

(meters)
this stution
received
and

ar

JAPANESE
Rapio NEws:
broadeasting
Japan, on shert waves,

and

15 16 17
30 60

35

18

PROGRAMS

schedule
each

of station

mouth, i1s as

19 20 21
70 30 60 33
TOMNK s

others often,

on the Pacific
months,
find,

spring

I

f 3

22
70

Coast during
when
after

atmos-
several

that the most

ext 1eme (Incmnce (lurmg a
{og,

befare,

the stars

haze or
the ocea-

during or
reccptmn is possible,

The above information is correct and the station

schedule

authentic,

. I. Wriaur,

3068 Cazador btuel Los Angeles, Calif.

The short-wave transmitter
and simple, but cavries farther than high-power

stativgs v louy

ATes.

of 2XAL is small

TELEVISION ON 625 METERS

Editor, Ravto News:
'Ycu will he interested to know that station
WLEX has been granted a temporary three-

months license to hroadeast experimental television
signals on a wavelength of 62.5 meters and to
make use of a frequency band 200 kilocycles wide.

This is going to permit this station a large lati-
tude in experimental work and we are expecting

sume excellent results {rom these tests, The signals
of this stotion have been received by amateurs in
and around this vicinity with very good success.
Just at present the station is handicapped by a
weak power transmitter, but work is being done
to increase the power

Statien WCFIL, n
soon to bhe on the

ng a for

-five hole dise, is
in Chicago. Their wave-
length, the last I heard, was to he 195 meters.
Tairly successful reception of pictures bhas been
possible frem this station hy airplane.
D. F. ReprLoGrLE,
Raytheon Manufacturing Co.,
Cambridge, Mass.

air

EUROPEAN TRANSMISSION
Cditor, Rauto 2 3

,]uut a few short-wave notes
short-wave enthusiast which
{0 you.

The Eifiel Tower,
short-wave tests on
No fixed schedule,  Yery

from an English
may he of some use

Paris,
about

is conducting various
32 meters, Call FL.
strong signal here. Your
carrespendent Alvin Carlson, of Gladstone, Mich.,
says 3SW  (London) cluoses with twelve strokes
of gong, of course, this is the Big Den clock,
3SW does not transmit on Satur-

London.  Alse,
days,

1 can clear the point about PCIT. G. \V. Rob-
inson of Lutfalo says PC)J is at Eindhoven (Hol-
land) and you say it is at Hilversum. 7The actual
transmitter iz at Iliiversum but the control studin

is at Eindhoven, so it is always aunnounced as
Findboven.  Announcements from PCJJ are geu-
en}lv made in Dutch, English, German and French,

glish wireless magazine “‘Radio World’
is a Spanish station at Madrid on 30.7
Call EAXM.,  DPerhaps this will help your
Robert M. Sprague, of Ianover.

Bandoeng seemns 1o he pronounce:!
“Bondung™; perhaps this will help

New H:‘mp\)*ne
Ly the Dutch as

oW, Fitay nnn‘l( of St. Johns, Mich. As to his
word ctol LCJJ is sometimes heard calling
up Java as .\Ilo, radio Dienst-Bandoeng.™

I hepe that the above information may he of
some use to you, even if it is a bit late (Rapio
News daes not arrive here until ahout the tenth
of each month). 1 think Rapio Nrws is a fine

(Contined on page 392)

The transmilter honse of WRNY and 7X/1L at Filla Richard.
aerial is above the picturcd scene:

St., New York City,

doublet,

and

in

line

The
serth

larger

i

i

the

connterpoise,

Covtesville, N.
that of 2X4

I, n[’po:u‘e 1815t
L, a Hertzian

aneticcr L, and the R Ieads scparated by

ius'/.[nlur.c, ey be scen.
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List of Broadcast Stations in the United States

¢ W . T P w7 —
Radio 5 ow Radi ¢e Radlo ok 54 Radlo ol
can BROADCAST STA. S% 3% Call BROADCAST STA. 3¢ call BROADCAST STA, 55 £3 Call BROADCAST STA. 8%+
Lotter Location g a3 | Lelter Location e Letter Locatian Es £3 | Lotter Locatlon ) 35
KDKA [East Plttsburgh, Pa..*+316 50000 | KGO Oakland, Calif .. ..., '~.;31 WBAK Hurrlsburg, Pa. (day)y. 300 500 wc.N wL g
KDLR  Devils Lake, XD 0. 231 © 13 | KGRC  san antonio, Tesay. . 220 WBAL FPatimers na 0300 4300 Huttato, Aoy Bleln. 1118
KDYL Salt LakeC KGRS  Amarillo, Texas. . 241 WBAO Decatur, 1ll....... . 26! Atlanta, AG'
KEJK Los Aungeles, Ca KGTT San Francisco, Calif . by ort, Worth L 5 5 Milwaukee
KELW Burbank, (/llll KGU Hooolulu, Hawait. ille Schenectady
KE X Portland, Ore. KGW Portland, Oregon. gL TE
KFAB  Lincoin, Neb.. KGY Lacey, Wash, an}\l\ n, # Milwaukee, “ iee 70
KFAD  Phoenix, Arlz. KHJ Los Angeles, WBBL Richmond, Va Rocbester, N. Y. +250
KFAU  Boise, Idaho. KHMC Harllagen, Te WBBM tGlenview, 1., .. WHAP  1Curlstadt, N. J. ‘é
KFBa3 Havre, Mont, g KHQ Spokane, Wash BR Rossﬂlle N Y....... 256 1000} WHAS ]ouls\ llle I\y 2
KFBK Sacramento, Calil KICK Red Oak, lowa ( BW Norfolk, Va.......... 236 100
KFBL  Iverett, Wash ; KJBS  San Irancisco, Cal BY e OB 75| WHB s C
KFBU Laramie, Wy . KJR Seattle, Wash, CN »500 | WHBC Canton, Ohl
KFCB  Phoenly, Ari S - KKP Seattle, Wash, . ES 100 [ WHBD Belleroﬁminu [}
KFCR Santa Barbara, Calit. . 211 100 | KLEN  Blythevilie, Ark. (da ') ET 500 | WHBF TRock 1sland, 111 |
KFDM Beaumont, Texas..... 454 500 KLDS Independcuce Mo. Is WHBL JLEnE 3
KFDX Shreveport, La....... 236 250 | KLRA  Little Roeck, Atk.... MH  Detroit, Mich. alie 31 100 | WHBP
KFDY Brooklngs. S. D. . 545 500 | KLS Oakland, Calif. MS  Union City, N 7 200 100 | wHBQ Memphls. Tcnn'
KFEC Portland, Ore........ & KLX Oakland, Calif. NY New York, N.Y . 500 | wHBYU Anderson, ind. ..
KFEL Denver, Colo, KLZ tDupont, Colo 0Q Richmond Hill, N. Y., 3(” 500 | WHBW Philadelphia. P z
KFE St. Joseph, Mo KMA qhennmlo.xh Towa. OW Terre Haute, Ind.. 208 100 | WHBY West De Pere, %Vis
KFE Kellogg, 1dabo. KMBC s RC Birmlngham, Ala..,.. 303 250 | wHDI M,nnmpohq Minn
KFGQ Boone lowa... KMED MNHOrd Oregon .. ... RE \\'llkes Burre b T 250 100 | WHEC-WABO Rop,,e‘ o N
KEH  Wichila, Kan. KMIC Inglewood, Calif. . . RL  Tilto 232 500 | WHFG  Chieago, 1l o
KFHA  Gunnison, Colo.. .. I'resno, Calit. . .. . so Wellasley l{llls, \4‘1..3 388 100 | wHK  Cleveland, On ¥
KF1 Los Angeles, Callf J  Clay Center, eb. Charlotte, No. Car 258 1000 | wHMN Now York, N
KFIF Portland, Ore Tacoma. Wash... . fSprh]gﬂem Mass - 333 15,000 WHO Des Molnes, 1
KFJ0  Spokane, Wash, X $8t. Louls, Mo.. . .... 3 oston, : 500 Engl X OW“
KFIu Juneau. Alns}\a R Los Angeles, Calif. ... Mansfield C":'g ewW 00! lN JF
KFiZ  Fond du Lac, W C Santa Monlea, Calif... 3 WCAD nton, ;,mlgﬁoh“
KFJB  Marsballtown, Iov Los Angeles, I Plusburg o EVI: l].n Pa, - 28 00
KFIF  Oklahoma Clty, Okla.l. Denver, Colo. . 5000 | WCAH Columbu M E{n“‘ “"Wa 0a3)" 322 100
KE Astoria, Ore. € Corvallis Orego! Lincoln, Neb. (d: 1|=)l<l ‘,OIEL Pl ......... 240 100
KFIM  Grand Forks, N. State Collége, New Me c "\nrthncld Minn. 286 500 thns (o (Sund” yS)Ml 50
KF)R  Portland, Ore. . H Omaha, Neb.. ..... 5 WCAM Camden, N, J.. 524 500 é ‘l;ggom ...... 5000
KFJY Tort Dodge, lowa W  Chickasha, Okla.. . . Baltimore, Md. . 244 250 Steubenville, Ohilo . 250 50
KF)Z Fort Worth, Texas. Counell Blufts, lowa. T 240 *500 Elizabeth, N. J.. 250
KFKA  Greeley, Colo, tPortland, Oregon ; 243 100 Poynette, Wig. 20
KFKB  Milford, Kanss O Seattle, Wash. Byberry, Pa 61 1000 Topeka, Kan 250
KFKU Lawreucc HKansas. E  Eugene, Ore., WCAX Burlington, Vermont.. 254 Utlea, N. Y., : #150
KFKX Chbleago, IL........ Denver, Colo WCAZ Carthage, IlI,........ Montgomery, Ala. 231 15
KFKZ Klrksxﬂle, \nssourl T . . Easton, Conn 500
KFLV  Rockford, 1iL.. . R LU . Louis, Mo 250
KFLX Galveston. Tn.\' %?y spsrc, N‘Fl 500

Miami Beach, 1000

KFMX Northfield, Minn.,
KFNF  Shepandoah, Towa(d

HIE list of stations here corresponds to the latest list of Philadelphla, Pa. ..

ki%ﬁ 'Iicenses issu_ed by .the Radio Commission at the time of
KFON going to press: and 1s subject to changes ordered by the

regulating authority afrer August 6, 1928, Kokomo, In
Cedar Rapi
Providence,
Pittsburgh, Pa.

KFPMm Creenville, Toxas.
KFPW Sulphur springs, Ar
KFPY  Spokane, Wusl
KFQA St. Louls, Ma

Seattle, Wash........ 100 | WCBA acksonvi g
KF QR s v Allonlown Pa. Jacksonville, Fi. 100
Kan Anchorage, Alas| KPJMm %’r(‘f*f:mtv Arz........ 214 15| WCBD Zion 1ll..... .. ; Cleveland, Ohlo. . 227 502
KFQU Holy (/u\l Calir. 408 ?ugelc:, 400 | WCBM BAlllmure Md. ... fML. Pro‘iput m 263 5000
KFQW Seattle, Wash. San Franclsco, 1000 [ WCBS  Springfeid, IHl.. ... Joliet, 111, A0
KFQZ Hnlly\vood Calit. QPnVer Colo. 500 | wcco tMinneapolls, Sarasota, F 250
KFRC San Franclsco, Calif.. Pasadena, Callf. 50 [ WCDA  Cliffside, 100
KFRU  Columbin, Missourl.. . 2 b Seattle, Wash. 100 | WCFL  Chicago. 11 250
KFSD San Diego, Calif.. . KPRC ﬁ'OS}Séom Texas. 1000 | WEGU Trookly WIBK \' 15
KFSG  Loa Angeles, Calif P‘I"’-‘ ben?v"l) Cél" 1980 WCLB I.nnz]sl.md(‘ . N, WIJBL DL‘(':IUlr, 111 250
KFUL  Golveston, Texas. .. .. Eon gl K- 5001 WCLO Kenoshs, Wlsc WJBO New Orleans 100
KFUM Colorado Spes. Colo B “L_ '1’5(.- C"'IH{ b WCLS  Jollet, II1. WIBT Chicago, 11l 500
KFUO +Clayton, Mo.. 5 KRLD cr”.e ey, Calif. . WCMA Culver, 1nd.. .. WIBU Lewisburg, I 100
KFUP Denver, Colo.. b KRMD Sk? 3, TE\-‘S WCOA Pensacola, Fl: WIBW New Orleans 30
KFUR Ogden, Utah. .. .... 2 KRSC & llb‘lel)g“' S WCOC Columbus, Mis: WIBY Gadsden, Ala. y 50
KFVD  Cuiver Clty, Calif.. 2 Yo Mo Lle. “"’]‘< WCOH  Greenville. N. ¥ WJJD Mooseheart, L **366 1000
KFVG Independence, Kan. .. 2 KSBA  1Shr atiany Loan WCOT Providence, R. I JKS  Gary, Ind..... ...... 232 500
KFVSs  Cape (_.Irlrdmu Mo.ve2 Rad) qo"{“é;"',"v] -8 WCRW Chicago, 1li.. WJR-WCX 1Pom|ar, Mich . 1441 5000
KFWB Los Angeles c . 3 KSD Al S ‘UM"“ WCSH  Portland, Malne WJ tNew York, N. Y....**434 30,000
KFwC Onmrla Callt, . 2 KeEI Pocit ‘}ls' ““l WCSD  Springfield. Ohlo. . WKAQ San Junn Porto Rico.. 322 500
KEWF Louis. Mo: .2 Kol SIiLoke City G WCWK Fort Wavne, Tnd.. .. WKAR  Eost Lansiog, Mich.... 278 +500
KFWI Sullr.mn!Sm Cal . 268 KeMR ﬁnmd\fmh ; WCX  Sec WIR WKAV  Laconia. N. H .. 204 50
KFWM Oakland, Callf.. .2 KSUMR aduehn O WDAE Tampa. Fla.......... 208 500 | WKBB  Jallet, 11).. 16 150
KFWO  Avalon, Callf.. . 3 K300  Sioux A TH M 3 WKBE  Webster, Mi 29 100
KFXD Jerome, Idaho. 20 KTR Ly [’(‘ 5\["“’“ & WKBF Indianapolis, Ind 252 250
KFXF Denver, Colo KTAB O 1kh;1)d Salif WKBG Chlcago, 1!, (uormble) 201 100
KEXJ mdaowato ol KTAP ey WDAY T"lrg,o No, Dakota. WKBH Wis.. 231 500
KF I: {_‘)[M t'\ﬂ o KTBI WDE{) go]mu\\e Va.. \xagk . 21(2 50
g8 i D rlando, Fla. a. .21 50
0 Breckenridge KIos {’{‘{,"L”ggr“m‘,,{“;‘;‘ﬁ WDEL  Whmington, Del. | . WKBO 19 500
R Bismarck, ! KINT  Museatine, lowa WDGY Minneapolls, Mina ., [, & WKBP B: 13 50
Spokane, W KTSA WDOD Chuttanooga, Tenn WKBQ New York, N. Y. 19 500
San Dtego, C.xllf KTUE on WDRC New Iaven, Conn. WKBS Galesburg, Ill........ 217 100
Tueson, Ariz...... . 234 KTW SP “Up W wDsSU pr Orle: 29 WKBT New Orlcans, La. .. 232 50
Ketchikan, Alagka.... 400 S00 KUl Langview, Wash. wpwp- I Crans 2¢ WKBV
St. Joseph, Mo.. 288 100 | oA Favetteviite Ark. wDZ Tuqmu 1. @ \nme) 978 WKBW
Columbus, \obmsk 222 50 | puom  Misso la, Mont, tBellmore. N. *#492 WKBZ
York, Nebraska.. ... 218 100 | RyI8' vermiilion. so. Dak Providanes, B I.. wise 5
Decorah, [owa, Lo.. 248 10} KuT Austin, Te'\:lé)' e Columbus, Ohlo. .. ... WEKJC  Lancaster, Pa. . 50
Oklahoma City 0 | Ky, Tacoma. Wash Cleveland, Ohio. .. .. WKRC Cincinnat, Ohlo. 300
wayne, Nebraska..... 2 KVL - Scattle, wWash Superlor, Wis. ....... p WKY  Oklahoma City, O 150
San Antonlo, Texas 220 KVOO Tulss. OKla . Cambrldge, Ohlo Nashville, Tenn .
Concordia, Kaps. 208 KVOs Bellﬁn:'h' L ol Chicago, Ill. Louifsville, Ky...
Brookings, So. Dak. .. 208 ST, Y
e KWBS Portland, Oregon. .

Harrisburg, Xll
N.Y

q 2K
Mandan, No. D. KWCR Cedar Raplds, low?
KWEA Shreveport, La. ..
KWG Stockton, Calif. ..
KwJ)  Portland, Ore.. .
KWK St. Louls, Mo.
KWKC XKansas City, N

I‘qrmlutzd ale,
WLBL  tStevens Polot,
WLBO Galesburg, I11..
WLBR  Rockford, Il1.
WwLBvV Mausﬂeld Ohlo.
WLBW Ol City, Pa.. ... 2

WLBX Long Island City, N. Y. 204 250
WLBY Iron Mountain, Mich.. 210 50
WLBZ Dover-Foxcroft, Me.. ‘_;08 2.?0

WEMC Berrien Spgs., Mich
WENR  se¢c WBCN. .

WEPS  Gloucester, Mass.
WEVD  Woodhaven, N. Y.
WEW 8t. Louls, Mo. (day)
WFAA  Dallas, Tex

KWKH Iennonwon
KWLC Decorah, To
KWSC Pullman, Was
KWTC Santa Ana, Cal
KWUC TLeMauars, lown (day). .
KWWG Brownsvllle, Texas

San Antonio, Te
Humboldt. Neb.
Oldham. So. Da
1.08 Angeles, Callf
Yuma, Colo. (day)

MMMOoDO0OU DOOOONOOORIRI»@P << XX

OZXT¢gAVZM PXCIZ-IRPN<XCI

El Centro, Calif 225 patt, 2 WFAN  Philadelphia, Pa. . | 22 WLC) Tthaca, N. . 248 50
E Grand Island, Neb.... 205 ﬁ%f ;%ﬁﬂ;n“o’?—? WFBC  Inoxvilie. Tenn.. .. .. £ WLEX Lexington, Mass. ..., 216 50
KGER Long Beach, Callf...., 218 KXRO Aberdeen, Wus i WFBE Cincinnatl, Oblo. ., 24 5 WLIB Sec WGN
KGES ~ Central Clty."Neb.... 204 KYA  San Francisco, Cailf WFBG  Altoona, Pa Wi Philadelpnia, Pa. 405 500
"KGEW Fort Morgan. Colo.... 219 .00 | kYW Chicago, 111. . . | WFBJ  Collegevllle, WLOE Chelsea, Mass. . 211 100
KGEZ Kalispell, Montan, . 204 100 | Kzm Oakland, Calif . WFBL Syracuse, N. Y.. wLS $Chicago Iil.... J3%345 5000
KGFF  Alva, Oklahom . 205 25 | NAA Arlington, Virginla WFB#™ Indlanapolis, Ind " WLS! - Sce WDWF
KGFG Oklaboma City, Okla. 216 50 | WAAD Cincinnatl, O.. WFBR Baltimore, Md. WLTH Brooklyn N Y 256 250
KGFH Glendale, Callf. .. 3 250 | wAAF  Chicago, Iil.. C1 Pawtuckel, R. 1.. . w e oeinat ohle., .. 123 5000
KGFI San Angelo, Texas. 0 15 | wAAM Newark. N. WFDF Flint, Mlch .. LWL ’vh Lr natl Oblo..... 428 5009
3 100 | WAAT Jersey City, N, J. WEI Philadelphia, Pa .. wL 1Kearny, 3 all B

WMAC (‘.ucnovh,\ - y
WMAF So, Dartmouth, Mass. 428 500

: KGEJ Los An"t‘lesl Calll,

: KGFK - Haltock, M 50 | WAAW Omaha, Neb. (davtlme)Ml 9;33 WFIW  Hopklngville, Xen

CHKGFL . Raton, 50 4 e 25 WFJC  Akron, Ohlo. 2
_KGFW TRavenna, Neb. o1 30 | wasc Richmond yill N. V.. 300 *2300 | WEKD  Phlludeiphix, Pa WMAK *Martinsville, N, ¥... 546 750
KGFX Plerre, 8. D..(day) 254 200 | wABt BanZor. Me. (Sundays) 389 100 | WFLA  Clearwater, Fla.. . WMAL Washington, D. c..l 2

KGGF  Pleher, Okla ... 207 100 | WABO Sec WHEC WGAL Lancaster, Pa. .. .. WMAN Sulumbus Ohlo. .

KGGH  Cedar Grove, L : 50 | wABY Philadelphia. Pa . 249 50| WGBB TFreeport. N, V... WMAQ *Chicago, Il 199
:KGHA  Pueblo, Colo. 500 New Orleans, La 938 20| WGBC Memphls, Tenn. .. WMAY St. Louis, Mo 500
HKGHB  Honolulu, Hawail 250 o i © 233 1000 | WGBF  Livansv e, Ind. WMAZ Macon, Ga.. a
KGHF Pueblo; Colo. 250 ITUUTU31 100 | WGBIL o Scranton, Pa.... .. WMBA - Newport, R. I. 204 100
%g:e ]\lc(l‘-(‘l};r* }j‘”‘ ‘-‘Im 2oty 225 50| WGBS tNew York, N. Y WMEB })Chlo:l;{;o“mh. gﬁ 5?00

' Little Roe 3 Colirmb ,omo .. 283 5000 3 WMBC Detrolt, Mic 4 0
KGHL - Billings. Mont 250 | waiz Ixmle‘x’fm“sw 5% 5000 weem SHlporh. S WMEBD Peorla Helghts, 1010 205
KGHX Richmond, Te ; 30 | WALK Willow Grove, Pa. ... 201 50 A o WMBF Miami Beach, Fla 384 500
KGJIF  Little Rock, Ark ... 250 | WAPI  Auburn. Ala. 341 1000 | WGES tChleago. III,. WMBG Richmond, Va. ) A
KGKB  Goldthwaite, Te 280 WASH Grand }Lu)ltls. Mich.. 236 250 | WGHP tFraser, Mich WMBH Joplin, Mo. . 201 100
HGKO Wichita Falls, Tex T 9250 | WBAA  West Lafavette, Ind.. ¥*273 500 | WGMS Minneapolls, Mlan, .. WMBI tAddison, IIl... L4263 5000

*Allowed higher daylight power **Standard or ronst wy teansmissfen.  § Remote Contral.

tefreni
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Radio ;E 52 Radio aE 5 Radio of 5§33 Radio o8 L@

Call  BROADCAST STA. g2 2% Call BROADCAST STA. a8 2% Cail  BROADCAST STA. as %% Call BROADCAST STA. 28 %

Letter Location 35 £ Letter Locztion Bg a2 Letter Location 35 I Letters Location Eg ;g
WMBJ N cKeesport, Penna.,. TIBRILR NI J 5., .. oy 2 500 227
WMBL Lakeland, Fla, . . Unlen City. Te Loo205 is 950
WMBM Memphis, Tenn Charleston W, V . 250 2?';
WMBO Auburn, N.Y.. Dmonpum, xowa .. 375 5000 337
wmgg Brooklyn, N. ¥ 23 25 ¢ 267

1000 Dayton, Ohio g

WMBS = 1000 Toledo, Ohlo. ., 2
WMBW Youngstown, Ohin. Middletown, Ohic
WMC Memphis, Tenn.. Boston, Mags. .. .. =
WMCA tNew York, N, Y lo\va Clty, 1 (d'w .. 476
WMES Boston, M Pefersburg. z

WMPC Lapeer,
WMRJ  Jamales

M

WMSG New Yor

N.
WNAC-WBIS Beston, 1
WNAD Norman, Oklx
WNAL  Omaha, Neb.
WNAT Phliadelphia, Pa.

WNAX Yanki
WNBA Forcat

WNBF Endicott, N. Y

WNBH XNew B
WNBJ XKnoxv

WNBO Wuashington Pa
WNBQ Ruch(‘ilf‘l N Y
WNBR Memphis, Tenn
WNBW Curbondale, Pa.
WNBX \prm"nehl Vi.

m, 8. D,
Park, 111,

(day)

edford,
ille, Tenn

WPRC Harrisburg,
WPSC  StateCollege,
WPSW  Philudelphia, Pa..
WPTF  Raleigh, N. C

woam Mla.ml Fll

WAQAN
WQAO- WPAP 1‘( ‘tfrsi

Washingtop, C.
tMemphts, Tenn.

Tawrence, Kan,
Washington,D.C.(
t Minneapolis,
Racine, Wls.
Urbana, 11l
Hamilton, O

Atlantle

Scra Pa

¥la.... 517
Bulmlx) N. Y. . L
Kyracuse, N X,

Clevel .mll
Lan Clajre, Wis
WTAR-WPOR \'nrroll\
500 | WTAS FElgin, 10
100 | WTAW College §
500 | WTYAX  Streator, [l... .
00 | WTAZ  Richmond, Va
5000 | WYFF Mt Vernon Rills,
1000 | WTFI Toecon, Ga.... ...
5000 | WTHS  Atlanta, Ga.
2501 WTIC  THartford, Co " 5
1001 wWTMJ Milwankee, Wi . 294
230 | WTRL Midland Park, N. J... 207 13

WNRBZ .S:\rn Lake, 10 10
WNJ New \ Js 250 | WQBC Utica. Miss. nta ,mg WWAE  Chleago, TH. . 227 50D
WNO X I\n()\\llle. Tenn | 1000 w BJ Clarksburg, Chxum, i 500 | WwJ Detroft, Mich. 353 1000
WNRC Greensboro, N. 500 BZ We:rLon W S1. Louls. Mo. . .25¢ 250 | WWL New Qrleans, Ln . 246 500
WNYC Now York, N. Y 500 QJ See WMA Smn.h Bend, Ind... .., 4 500 | WWNC Asheville, 207 1000
WOAI  San Antonlo, Tes. .. 280 5000 WRAF Laporte, Ind. See WSGH WWRE  $Wondside & X000 200 100
WOAN Lawrenceburg, Teni. . 240 aO()I WRAK Erle, Pa.. 5 Portsmouth, Va, . 263 500 | WWVA Whecling, W, Va. ... 517 250
*Allowed lilgher daylight Dowcr. *+Standsrd or constant-frequency lmn“m!sslon tRemote Control .
LIST OF CANADIAN BROADCAST CALLS
CFAC  Calzary, Alta.. CHGS Summerside, P. . 3 Fleming, Toronto, Ont... .. .. 35
CFBO St Joho, N. B CHLS  Vancouver, B. C.. 1 Toronto, Px(-](l-.q%r?' o:( YA “jg 5008
CFCA  Toronto, Ont.. CHMA Edmonton it s . 7 Sagkatoon, ¢ Mildland, Ont.. . . 268 50
CFCF Montreal, Qut‘ N CHML Mt. Hamilton, Ont 1 Mont"c" Que St. Fl\"mlnthe Que I 297 50
CFCH Iroquols IPalls, Ont. CHNC Toronwn. Ont....... 7 VJ)\(‘OH\ v B, sdmonton, Altg . 817 500
CFCL  Toronto.Ont (\un CHNS  Halltax, N. 5, 2 hee i ) D41 109
CFCN  Calgary, Atta CHRC  Quebec, QU 1 Winnipeg, 34 5
CFCT Victoria, B. C CHWC Rezina, 2 M(mctou 476 500
CFCY  Charlottetown, P. CHWK  Chilliwhack, C 8 Ogtawg, Ont,.. .. Calgary, 435 501
CFJC Kamloops, B CHYC Montreal, Quc 1 Brantford, Ont Edmonton, Alt 517 500
CFLC Preseott, Ont. ., cJBC Toronto, ‘ont, 57 Quebec, Que. .. .. Montreal, Qu(‘ 411 1650
CFMC XKlngston, Ont.. . CJBR  Regina, 2 Vaneouver, B. C Ottawa, Ont...... 500
CFNB  [rederleton, N. B. gjg} ! )!lr;r,\oumn 7 Bowmanvlle, Ont Quebec, Que. . .. . £0
CFQC  Saskatoon, Ss salgary, 435 - ' Sagst 5
crgs Trlaroﬁ(?). rbm CJGC London, Ont. ... 30 Red Deer, Alta. é?&':klxllta %sqx rsg(o)
CFRC  Iingston, Ont. €JGX  Yorkton, Sask.. (] Sobalt, Ont. Saskatoon, Sus 5
CHCA Cuazary, Alla. cloc T.ethbrldze Al AS Vaneonver, B. C oronto, Ont.. . 500
CHCS  Hamil{on, CJOR  Sea [slapd, B, C. 1 Toronto, Oot.. Vancouver, B. C. 201 500
CHCT Red Deer, CJRM  Moose Jaw, Sask. 7 Hamilton, Ont. Winnipeg, Man., 38+ 500
LIST OF SHORT-WAVE STATIONS OF THE WORLD
[ ; F oo5 | T 3
Radi s Radio ¢y o Radio oL 2z
Call’ BROADCAST STA. e 3= Calt BROADCAST STA. ad 3% Call BROADCAST STA. - 3
Letters Location ;; £z Letters Lacation ;E 2z Letters Locatien Bg o
= ~ = ~ | = =
AFRICA HOLLAND U.S.S.R. (RUSSXA)
JB Johnnnesburg, 1. =, Afrea 32.00 Pg:(] Lindhoven.. ... .. coeo. 3140 30,000 RDW Moscaw .. ... ... 83.00
fafrobl, enya....... ... 70.00 4,000 P K Kootwiik.. . Lo 500
e e Ly | BELL Roowis 00T 1800 32,000 U.S.S.R. FAR EAST (SIBERIA)
PCMM Thr H .50
AUSTRALIA PCPP et i g;llv; Ahabarovsk .. ... 70 f’o 12,000
2BL Sydney.................. PCRR Kootwijk 7.00 Koo
2FC Sydney . PCTT Koalwiik .00
2ME Sydney . ... PCUU 1\‘\.u H. 37.00 - SWEDEN
3AR Melbourn SAJS Karlshorg
3AR Melbourne. S s SMHA Stockholm ..
3LO Melbourne. H
6AG Perth, West Australia.. i . SWITZERLAND
HIS list of the short-wave broadcast EHS0C Berna . 32.00
CANADA stations throughout the world is not EHIXD Zuvich ) 3200
complete, although we have endeavored to
SRy w,'l‘,gl,m‘,’:nd\‘[s.np Quebe 2,000 list every station of whom we have heard UNITED STATES
reports; since in many cases reliable in- KDKA Esxm Toast Plv'shur"h Pa....... 62.50 40.000
DENMARK formation about the programs, wavelength XS, 8XP-portable) . BRI ‘3,‘17-35
TMK COpenhagen.. . ........... 32 90 and power of the stations cannot even be KEJK (6XAN) Lok Angcies. Cal 10590 250
iRL Copenhagen. ... .. 0000 8121 250 obtained from the stations themselves. otinas, Calit 410
However, with the cooperation of our 100
ENGLAND short-wave enthusiasts, we hope that we 50
5SW Chelmsford.. .. ... L2430 15,000 will soon be able to make this list com-
2NM Caterham . 0 E plete in every detail and keep it in an - |
GBS Rugby . up-to-date condition. Letters giving defi- - KFQZ (6XAL) Hollywood, Calif........ 1073.20 50
nite information about the short-wave KFVD (6XBX) Culver (‘ity, ¢ - 105.00 30
broadcast stations will be very much KFWB (5XBR, auto) Los A""Cl“s Callf.... 105.00 50
FS8AV appreciated.
Radio Vitus 3700 1500 T SR R
YN 1().(!3 3, f—;li:: | kG Bn)r(n a\[Inn
0 500 K
Fw ITALY ) K Caist. 5
1A ¥ r 4 on K Searile, Washington. 250
GERMANY | mi 4300 K Louis, Mo. r)‘l_.':
I Angeles, 250
AEL {ég{:{gi‘x‘:ﬁ‘,zm ot JAPAN KNRC (6XAR) Einth Momiea, 100
AFU I(onsrn\\l sterhaus 00 JFAV Tidpel, Formos: ale “;;‘:} }"m “\"l"g{u ‘178(0)
Berl 50 | JHEBRB Ibir: sIken . 2000 OIL ¢ ) QUG DL v
HEA Nauen . ] J1PP P, KWE-KEWE = Bolit
Nauen . | IKze o KWJiJ (TXAQ) Port 100
AGC Berlin 1AA Lwatsaxi WAAM (2XBA) Newnrk, N. 50
AGJ Nauen WABC (2XE) ~Richmond ¥itl 500
AGK Nauen, ...... RN AVA (\ acht MU-1
LA Langenberg ... ...... J 270
POF Nauen a I L. Malaha 33.00 i
..... ANE DBandoer 15.90 %gﬂ
POz R ANF Atlabur, 56.00 ?(5’
Konlgswisterhausen . .. . ANH 17.00 L3 ‘ -
Stuttgart. R 11.00 i Batavia 46,50 (Cvu/lwrrr on f‘{'lJL’ 391)
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The Radio Constructor’s Own Pages

Wherein Custom and Home Set Builders and Experimenters
All Over the World Swap Experiences and Suggestions About

IN DEFENCE OF THE 4-TUBER

Edtor, Ranio NEws:

1 have just run over the magazine for this
month; I can bhardly wait til] they come out. I
have played with radio for five years, and hnlve
Iwilt many good scts from your articles, for in-
st'mce the Interflex and the Regenerative I']tClﬁC\,
also the Veridyne. Though I do not favor one
sets, this cames pearest to the mark of any 1 have
had experience with.

On account of illness, in the last three years
1 have done nothing hut huild sets for my friends;
and there are several of them I have rebuilt to
later madels, to include the nice big audie trans-
formers now on the market, power tubes, S.L.F
and ALL.T, condensers and smaller coils.  In this
length of time 1 have huilt not less than 75 scts;
all with good parts or I do not build theni.

In regard to your newer policy, which I think
is a good one, the Neutroheteradyne deseribed in
the AMay and June issues will hit many a fan
just right. 1 am especially interested in this hook-
up, 1 wound the intermediate coils for the L2
Ultradyne deseribed in your May and June 1926
jssues and, although the transformers were not
matched, 1 could pnll any station in the United
States with this hook-up, which I still think is hard
to beat. I also huilt the Strabodync; some kick
in this set! 1 listened to Jupanese stations such
2s JOAK and JOCK, also Cuban stations. (No,
1 did not get Australia.)

In this June issue, I ran
Ilamilton’s little speech; now
lamilton, residing over 100 miles from a s
station; says he ticd the can on his Browning-Drake
ind is using a S-tnlie Neutvodyne.  In defence of
the 4-tube variety, nothing short of a 7- or 8tube
chielded neutrodyne or superheterodyne could be
considered in my location, threec miles frem KI1
nd ten miles from about fifteen or twenty other
ser stations. The 4-tule set, cli as that men-
tioned, and many others of similar power come
nearer separating the high-frequency stations than
any sets 1 have bad experience with, and, as for
quality: T have one of these four-tubers for local
two good audio transformers and a
1 350 to 425 wvolts on the plate, a
well-known cone sp and an overstiffed chair
with an amher light; and I am listening at 10:00
jv. mi. 1o the dance orchestra at the Cocoanut Grove,
Ambassador ITotel. It does not sound bad, either;
1 bhave heard worse,

Back to Mr. Hamilton:

acress Mr. Maxwell
2t me add mine. Mr.

oy

210 tul e us

I have rebuilt these so-

catled five-tuhers (not aneient ones either) into
four-tubers. With these five-tubers, when vou get
H 1 Lelow 275 meters, you would think they were

 a convention.
Traxx E. FExstrom,

636 'est 79th St., Los dAungeles, California.

ALL FOR THE BETTER
iiditar, Ranio News:

Let me congratulate you on the improvement
in Rapto NEws since the change of poliey! Now
one really enjuys sitting down 1e’\d1ng the maga-
ine. "Lvery article has a story to tell and adver-
tising _has been forced into the background. No

Hookups and Accessories

wander  yeur readers like the change. 1 don’t
think the other radic magazines will have the cour-
age to follow your example. Eut then, you have
always struck out along original lines, and that
is the feature which makes your pullications so
attractive.

The manufacturers will perhaps object to a
“‘clean’ magazine devoted entirely to the interest
of the cuthusiastic experimenter, and devoid of
Al « publicity: Dut the time will come when
they will admit your change was all for the hetter.
After all, a radic magazine must first of all stimu-
late the interest in If this is skillfully done,
the producers will saon feel the effect. More power
to your elliow!

(=)

C. A. OLpbroOYD,
we-in-Furness, England.

Bar

SUGGESTED NEW TUBE
lidtor, Raplo Ngws:

I wish to eall yeur attention to an idea for
new tube, though 1 have no v of making one
at present. It would Le Luiit to displace the space-
charge by repulsion, rather than ction; as is
the case with the screen-grid tule when used this
way. It would have one grid, one filament and
wwo plates; the center element heing a small, narrow
plate with the filament extending up one side and
down the other, as clese ta it as possille without
danger of a short circuit.  The rest of the tube
is arranged as 'n a 301N, The all plate in the
center s negatively, say 45 “volts, and
will repulse (hz‘ o!(r(rm.s of the space charge from
the center of the tule. Being out of the path of
the clectronic fiow, it wou do away with any
ion or feeding back frem through the bat-

While not as good as the screen grid at

radio frequency, T think this would e much better
as a spacecharge displacer in audin and  other
places w a tube of this kind can lLe used to

advantage.  1{ you think this a
should make a rube like this,
what results you have with it,
Wirnmaar J. Howarn,

703 C/rambc»lmu St., Corpus Christi, Texas.

(The idea is cuivns: but the mechanical dif-
ficulty of constructing a filament Iioa plate in-
side of it is rather teo great, as the filamcnt teonld
screen the plaie physically aud electrically. Many
of onr readers igest the coustruction of new ap
paretus en a purcly theoreticel buasis: we are wnable
to nudevtake development work of this kind, but we
aud our readers are always wlad to learn zwhat has
heen done.  The inventor who has conceiced a new
idea and [‘1111/[:hm it is protected for a period of
two xycars in aciting out a United States putent;
15 Nee ary, of course, that he shall thercafter use
due diligenee in perfecting its details~ _LITOR.)

good idea and
please Jet me know

USE AND ORNAMENT
fiditor, Ranio Ngws:

The spenker illustrated here is of the bhalanced
diaphragm type on a frame 36 inches square, cov-
ered with tracing cloth treated with collodion. The
vear diaphragm is 9 inches square. It is covered
with a d-painted sunset scene in colors which,
(\[ ceurse, ('.U not 51]0\\'.
This serves as a screen
for the fireplace as well
as an  excellent  repro-
ducer.  The frame, legs,
and carrying hundle are
finished in walnut with
an edging of tinsel fringe
arcund the painting.
W, I Van Arwum,

Youngstown, Obie,

AT T

Ay, Van Avnum’s  solu-
tion of the three-foot
speaker problem is shown
at the left.  Of conrse,
some artistic ability is re-
quired for this.

s U P ST 4

BLUEPRINTS ARE POPULAR

Editor, Rapto N §

Please mail se¢t of Dlueprints for the *Neutro-
heterodyne, pullished in the June issue of Ranio
NEews.

1 Jike ycur home construction articles very much,
on acconnt of the fact that I enjoy making the
coils, etc.; also hecause of the fact that many of
us have quite a number of old parts on hand
which can be used in connection with a circuit
of this kind, whercas, there have heen so mauy
articles of late regarding A.C. tubes, circuits, etc.,
which require the purchase of entirely new parts,
that it leaves us with some very good old parts
on hand for which we can find no use

W, B. Huxkixs,
Rox 655, Hollywood,

Calif.

liditor, Rapio News:

Please cend me your Blueprint No,
scribed in the June issue.

I have Leen a reader of Rapro News for almut
two d a half years and bhave derived much
pleasure and real knowledge from its pages. 1
think your recent policy has much to commend it,
since 1 believe most of the readers look for in-
formation which will he of value to them in
ursuing the elusive radio “bugs.”

Thanking you for the blucprint articles and wish-
ing you every

56 as de-

N,

1118 Janc Street, W IIMHHH . Penna
(Over ten and free blicprints I ve been
mailed to in to date, and the requests are
increasing. iese caitiiet be seitt with the maga-
ziies, as mmerons subscribers request, because of
U. S. postal regulati

FAR FROM THE FACTORY

Lidtor, Rapto Nrws:

I fecd T must write to let you know
of one of your overscas subscribers,
to the old policy means the reintroduction of giving
data of coilage. then 1 think it is more than justi-
fied. We in A Jia are not in a position to pur-
chase kits until at least twelve months after the
circuit appears in fRanmio News, and In some cases
not at all. =o yeu can see that in R.] ireuits
we cannot try out the various coils owing to the
lack of iunformation. The same trouble exists in
lation to cscillator conplers; having an  inter-
medinte and transfeormer kit, hut no coupler, I can-
not try cm! the various circuits unless the number
of tun e of wire, ete,, are given. 1 have
made several oscillator mnplﬂ.x for various circuits,
hut carnat just strike the right thing.

When vou first published the Infradyne cireuit,
1 imported the Remler amplifier and condenser, etc.;
hut it was over twelve months hefere the amplifier
was on sale here and then, unless you possessed
a cupy of Ramto News or the Infradyne manual,
the thing was uscless; as no special oscillator was
brought out with it.  And the price asked for the
amplifier alone!  Sixty dollars.

The kit system is O, K. for the man who wants
to make a set andd leave it; but for one who is con-
tinually experimenting with each new circuit it is
useless, unless of course he has money laid on.
One firm out herc is making up the Peridyne coils;
they retail at alwout $13,

Tul..( prices have dropped this last week, the
following giving you some idea of the now pre-
\‘ailivg retail prices: UNX-199, $2.40; UX-2014,

§1.92; UN:171, $5.04. The first shipment of screen-

ynd lvhe:. h.x< been put on the market, being the
English Osram 6-volt 625, retailing at $7.23. The
prices are mentioned only for comparative pur-
poses and to show the difficulties wuder which we
suffer in regard to kits.

The local “B” class station 2GB announced re-
cently that they will be on the air on the short
waveband soon, prolially on dual wavelengths.

The Commonwealth Goverment collects our listen-
er's license fee, $4.97 per annum, and as the en-
closed clippi shows, is at last doing something
to co-ordinate the programs. :
Assuring you of my continued support to Rapro
'S,

ALBERT JTaRRIS.
14 Ranger Road, Croydon, New Sowth Hales, Aus.
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FILAMENT BALLAST
¥
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> gram would be
B0 cven more clearly
y LOUD 7= : '
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¥RFT

187

TUNING COND.

PRINCIPLES OF SET LAYOUT
Rapto Nzws:

This is a plea for simpl In presenting it,
T have o mind my own 1 attempt to follaw
& pictorial wiring diagram—and the howls and
“echoing silence” which ensued until T doped out
the schematic. That set v of the "super-blooper-
dyne’’ variety and unguestionably was a “how
success,”

CGione are the old-time regenerators and the un-
grounded rotor and the lead-pencil vernier. Gone,
too. are the two-pound condensers and the variom-
cters which reached half way across mother’s bis-
cuit board, Lvery Tom haz made his “Wurse-
Wurld”™ circuit out of the old on every Dick
has juggled the parts for it; Ttank has
put its old gadgets in new ses, But still we
build IT and all the other “its” from left ta
right, leave the most tmporta leads as
convenient amd place by-pass  conden:
audio stages to quiet them down,

Now that A.C. filament supply h come into
vogue, we add ifusults to our injur ta “Dame
¥leetra,” iunsert a “twisted pair” and heap epi-
thets of opprobrium upon the more or reput-
able tub r who promised little or na 60-cycle
hum!

Instead of hav another parts jy @ spasm
like that which accompanied the first wave of
enthusias or T.R.F. receivers, why not look
for a d route from “[Tamtown” to “Musi-
cale,” and, while we are about it, try to And one
hoth shorter 1 more substantial than the old.

My own receiver layout is shown in the accom-
panying diagram. It roughly illustrates an aver-
age layout for an average set, ca of runiing
circles around similar average left-to-right layeouts,
all-around performance considered.  Only sufficient
detail is shown to illustrate the principle colver
and none but essential parts are included; but it
will be noted that ample room is allowed for the
latter,

Bricfly, the following features will |

(a)  Short Jewls in all eire

Cditor,

as

noted:
yving R.

curre especially oscilluting portions theveof:
(h) Short A.F. grid and plate leads (yes, it
helps):

(e)  Wide separation of successive
portions thereof; R.I%. entirely removed
grid and plate leads:

(1)  Filament leads well
tive portions of circuit;

(e} Well-adapted for cable wiring
ich has bheen much o\mwm}\(’(] in

stages

removed

One truism wh
the past “Grid leads sbould Dhe ultra-short,
plate leads as short as convenient, and the two

well-separated, but batiery leads are immaterial.”
The net result has lbeen that the uninitiated con-
sider a connection a battery lcad from the point it
leaves the inductor and frequently place it parallel
to another similar lewdl or even a grid or plate
conneetion.  Then. without looking the “'job” over,
we call it “hattery coupling” and advise better hy-
passing, which may help and may not. Would it
not be simpler to adv aration of such leads
and by-passing direct from inductor to tube? ‘The
right-ta-left ut allows plenty of room.

This letter is in no way a criticism of Rapro
News circuits, (barring the now defunet manu-
facturers’ outfits which have alveady received enough
lambasting). Neither is it something new—although
it is far mere up-to-dute thau many much-touted
“dud-dynes™ of recent vears—und the writer cer-
tainly has uothing to sell o the way of advice or
circuits. ., . ITe always has too little time for
experimentation and still able to learn, which
ceems true of the entive radio fraternity with the
exception of those who design the latest hits jn
setdom,

The layout as illustrated is hut
necessarily typical of a four-tube outft.
i1 you wish, either before or after

average and
Add stages
the detector;

chy  bringing
grid  Jeads  close
m the panel) you
Tleaven's sake either

introduce hody capacity {ov
reduce or huy seme shiclds,
AWLOIL P Puroix,
rgeant, . Army,
_ertl (,orfv Area, Chicago.

NEW POLICY A WOW

Ldifar, Rapto Ngws:

A n\v times I have Leen on the verge of writing
and have even gone so far a few times as to start
and once inished one but never sent it.  And now
here it is along with a request for a Dblueprint.
1 have been reading Ranto Nuws {or a stack about
three feet high. Iave at times been in sympathy
and other times in a state of “Dempsey Admirers”
argumentative,

Think the new opolicy will be a wow (Not
Omaha)., Tor instance; the apnhcnlon for the
blueprint, accompanying. 1 have many,

same
type at times and all have acted dilferently, Tn" <
a bluepriut with the results of scientific calculation,
ete., should be of hHig as nce; though of conrse
we all will, like the musician who improvises, try
and improve on the composer.

I have found that most of the time, under the
old policy. we started a set and naturally being
short of jack had to substitute in Jots of cases
and a good lot of the time it took a lot of trying,
guessing and cussing belore we made the h]oomm
contraption eitler oscillite or quit osciilating, which-
ever we did not want it to do.  Under this new
ment we ought to substitute with a working
as to what to do when the thing acts
up and our correspondence with other bugs will
1p considerably, 1fave had lots of letters from
nt men on different hook-ups and the troublc
usually comes from insufficient directions, mainly
in constructional data, and usually my queries to
them were of the same sort, when the trouble
had simmered down to bhedrock.

Would like to hear from some guy who has
had some experience with doulile-grid tubes, par-
ticularly Dbeing used as an R.F. tube with a
regenerative detector.  Can’t help but think the
above (two stages with one audio of about a 171

power tube) ought to work right nicely. Seme-
body please try it aund let me know, as the kids
need shoes and I am airaid the Mrs. won't let

me cut if I invest and it don't work.
E. L. Rogoy,
Waco, Nebr.

Ir. Stephens
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A STROBODYNE CONVERT

liditor, Rav1o News

When Lacault came out with the translation of
Tucien Ciy n's Strohodyne methol of reception,
I read aud vevead the articles; but under no cir-
cumstance could I get the desired kick from the
claims as made for the cirenit or muthod used in
detection, I wane to say that I went so far as
to Lbuidd the oscillator unit, but never could raise
courage enough to rig it up and try the schienwe;
having tried so many antedyne methods i my
experience and  finding  them  wanting  in seme
respect.

coo T odidn’t bave

e

Two or three dag anything to
o and was rammag through the junk box amd
found the coil as 1 left it six months ago. A happy
thouszht came to me that T might find out something
iE L would try the circuit out. 1 rigoed it up
from memory and hooked it onto the bLig super
and I wint you to knew that I have ncver found
g to give me the sur ¢ of miy life, cduring
xpericnce in radio, that this one tube did
(excepting of course to the Armstroug super-re-
gencrator.)  This tube, acting as it did, gave me
the impression that it was really some kind of
a super-regenerative combination rigged up to het-

my

crodyne throngh the intermediate branch of the
circuit,
Well, further to hack up the statement, I have

five intcrmediates in the set, 1 was using the
old standard snper as it was found to be bLetter than
the autodyne methods which 1 have tried, and on

w of the stations I could get them, bLut not
siatisiactorily Now, since the change, I get all
tho fons with plenty of power and plenty of

margin; and stations I could not scparate at all,
T now get with very good decency in selectivity.
I am using a center-tapped loop at first trial and
am figur: on nwsing the tuned radio stage; but
can't out from further doping on the cir-
cuit just what the winding ratio is for the three

as this is a Letter methed
a tappad input eoil.

For those wanting 2
they try it out and tt
prised with results, pre
care in pa used,

than using

Lick I would suggest that
will he more than sur-
dded  they use a hit of

Yours truly,

S, W, Neweaw,
Chief Testhoard Maw, A. T. & T. Co.,
Leng Lines Dept., Key Hest, Florida.

DUAL AERIAL WIRES
Ranto News:

Lditor,

Some months ago I wrote concerning distance re-
coption and the
logged.

number of stations that I had
May T say that, to date, I have logged and
ications from no less than 469 stations.
L distance received on this continent hy
3.030 wmiles, station KFQU, 100 watts, at
City, Calit, 1 bave picked up about forty
stations, and 31.0, Meclbourne, Australia,

me s
Haly
amateur
32 meters, on a Sunday evening, about 5 p. m,, on

which 1 am awaiting nrlm.mnn The reccivers I
have used are a C.G.IZ, Radiola 193 and a three-
tule set built by my son, a lad eof 17, He has
built a numler of sets which are giving good satis-
faction in the district.

T think that one of the reasons for this success
is the antenna that 1 have: my aevial. or aerials, is
160 feet long, with twin wires 30 inches apart; one
cut at 60 feet has a separate lead-in; the longer
can be (Continued on page 388)

and his DX-getting “portable” at Hobart, Tasmania,

The loud speaker in his hand

is expecially portable.
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ADIO manufacturcrs are invited to send to Rapio News LanoraTories

samples of thetr products for test.

It does wnot matter whether or sot

they adverlise in Rapio News, the Rapto News LasoraTorizs being an inde-

fe,zdcn! organization,
1f, after being tested, the
to modern radio enginecring practice,
of merit;
features in design and 0!’6mt!nu
the “What New tn Radio” department,
for our readers shall deserve.
tests,

with the imprevement of radio apparatus as its aim.
tustruments swbmitted prow to be built according
they zwill cach be awarded a certificate
and that apparatus whiclh embodies novel,
il be derfnl'é'd in this department, or in
as its sews value and geweral nterest
If the apparatus does not pass the Laboratc
it will be returned to the mawufacturer with suagestions for improve-

as well as meritorions

¥y

SHORT-WAVE COIL XIT

‘I'lie short-wave coil kit shaown,
submitted by the Air-King Products
Company, 222-226 Grand Street,

Brooklyn, N. Y. enables the ama-
reur and shortwave bands of from
15 to 133 meters to he received hy
the use of three intcrehangeable coils

(No, 1, 15 to 33 meters; No. 2,
31 to 68 meters; Ne. 3, 57 to 133
meters approximately) when tuned

Ly a variable condenser of .00014-mi.
(7-plate) capacity. Each coil has the
wavelength range engraved on its
frame. The coil forms, of skeleton
Jow-loss construction, are very sturdy
and rugged.  The primary coil is
variable and mounted hy a hinged
joint to the plug-in base mounting.

AWARDED THE RADIO NEWS
LAROR. ©S CERTIFICAYLE
OF MLERIT NO. 23\7.3.

ELECTRODYNAMIC SPEAKER
‘The speaker  (type  1D-44- \(,
shown) submitted by the Je
Radio Manufac g Comp
land, Calii., is of the electrady
moving-coil type. lts Held winding
is of the low-volt type, and has
a resistance af 13 olhms; the n
sary direct ent is ohtained from
the A.C. line through a step-down
transformer and a rectifier of the
dry metallic type. ‘The cone, ap-
proximately & inches in diameter, is
anchored to the speaker frame hy
thin kid-skin strips, approximately
34-inch in width, cemented around
the edge of the paper cone. The
complcte speaker is housed in a

which

design,
serves also as a haffle for the low-

cabinet of pleasing

frequency cut-off.  Dimensions of
cahinet are 14 inches in length, 13%4

inches high and 11 inches wide.
This speaker handles tremendous
power with excellent reproduction

of music and speech,

AWARDED THE RADIQ NEWS
TABORATORIES CERTIFICATE
OF MERIT NO. 2394,
TWISTED A.C.FILAMENT WIRE

The “Twisted A.C.-filament Cclat-
site” hook-up wire showu, submit-
ted by the Aceme \Wire Company,

Conn., is

New  Haven, two-color
(red and black) stranded Celatsite
with  nen-hurning  insulation,  The

two colors eliminate difficulty in ob-
taining the correct polarity when wir-
ing A.C. filament cire lach
lead consists of 16 strands of tinmed
No. 30 wire. The wirc is availahle

in coils 25 feet in length,
AWARDED TITE RADIO NEWS
LABORATORIES CERTIFICATE

O A[ERIT NO,

WIRING CABLE

The “R 112 Universal
shown, sulmitted hy the same
pany, 18 of the 12.wi
composed of stramded ¢
site.  There are four

com
ire type. and

orcd Celat-
5 of twisted

wire: red and black (41 strands
No. 30 wire), red and maroon, red
and yellow, and red and Llue (16
strands No. 30 wire), provided for
AC, nlaments.  Four single wires

(white, slate, lrown and green) are
available for “IRY and "C” voltage
supply.  The wires are formed

a cable encased hy a weat braided
cavering of streng material, and may
lic ohtained in any desired Jength.

AWARDED THE RADIO NE
LABORATORIES CERTIFIC.AY
OF MERIT NO. 239.

HOOKX-UP WIRE

The “Pushhak” hook-up wire, sub-
mitted by the same company, has
a single strand of No. 20 tinned
wire. There are two insulating lay-
ers; the inner one, siugle cotton, over
which is braided covering: they are
impregnated  with  paraffin to pre-
vent loosening of the bLraided cover-
ing. This wire is convenient for
connections, as it may he cut to
length and the insulation pushed
hack for soldering; after which the
insulation may be pushed back to
the joint. This produces a neat and
cfficient wiring jeh. The wire is
available in red or black in 23-foot
rolls.
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LABORATORIES CERTITFICATE
O MERIT NO. 2397,

SUB-PANEL BRACKET

The sub-panel bracket shown, sub-
mitted Dy the DPilot Electric Mig.
Co., 323 Berry Street, Brooklyn,
N. Y., is molded of bakelite, and is
814 inches long, 1 inch high, and
34-inch thick. Two holes are pro-
vided at the end for fastening it
to the pancl, while five hales in vari-
mis positions are arvanged along the
top for any width of sub-panel. The
Liracket, Deing of insulating material,

Exx—a

will not introduce capacity
¢Heets or alisorh energy. Its height
and length will meet the needs of
the radio sct huilder who requires
a wide and low subepanel,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
O MERIT NO, 2393

VARIABLE GRID RESISTOR
The “Adjustograd,” a wvariable
grid  stahilizer, submitted by the
same company, is of the wire-wound
typie.  Variation of the resistance is
abtained by adjustment of the screw,
an top of the housing, which applies
pressure to a curved strip of spring
Iirass which is made to flatten out
against the resistance strip. The
Adjustograd occupies a space on the
sub-hase or sub-panel 2 13/16 inches
long by 9/16 inches wide; the over-
all height at minimum resistance is
1 inch. The samples submitted for
test were found to have a maximum
rvesistance within 1007, of their rated
values, and a minimum resistance
of approximately 20 ohms. They
will safely dissipate 5 watts of en-
ergy, althongh designed for use as
grid  stahilizers The lhousing of
molded Dblack lite has a pleasing
appearance.

AWARDED THE RADIO NEWS
1.LARORATORIES CERTIFICATE
OF MERIT XNO. 2399.

MIDGET CONDENSER
The *“Neutrogr: Midget” con-
denser shown, submitted hy the same
company, is of the air-dielectric type,

with a hakelite end plate into which
is molded a lushing for single-hole

mounting; the plates are of hard-
rolled Trass. The capacity range of
the 5-plate midget submitted for test
was from 3 to 20 mmtf., although
other capacities are available, The
condenser is provided also with a
llack bakelite knob.

AWARDED THE RADIO NEWS
LATBORATORILES CERTIFICATE
OF MERIT NO. 2400,

ARNTENNA TUNING UNIT
The antenna tuning unit (type
ED-1E  shown), submittcd by the
National  Company, Inc.,, Malden,
Mass,, is of the Browning-Drake
auto-transformer type. It consists
of a 60-turn, center-tapped space-
wotind coil of medesrn design, shunted
hy a2 .0005-mf. (25plate) tuning
condenser of the girder-frame type
made by this manufacturer. The coil
is mounted in a vertical position, cn
the rear supporting post of the con-
denser frame, by a-special Lracket,

A “type B” dial (flush-panel tyye)
is provided for turning the variahle
condenser.  The unit is arranged for
sub-pane] mounting and, when assem-
Tled on the sub-panel with its dial
cet into the panel, has a very near
aud pleasing appearance. It accu-
pies @ space 7 inches long, 4 inches
wide, and 6 inches high. With the
recommended aerial and series tun-
ing condenser, the wavelength range
was found to be from 200 to 330
meters.

AWARDED THE RADIO NEWS
ILABORATORIES (l]{UlIQ TE
QF MERIT NO. 2401.

DETECTOR TUNING UNIT

The detector tuning unit . (type
BD-2E), submitted by the e come-
n is of the three-circuit-coupler
type; 1t consists of a I10-turn sec-
ondary winding tapped for neutrali-
zation 20 turns from the filament end.
‘Lhe primary winding is wound in
a slot on a smaller tube which is
placed inside at the filament end of
the secondary; this winding has suff-
cient inductance to give maximum
energy transfer when used in the
plate cirenit of the R.I°. tube rec-
ommended. The movable tickler, at
the grid end of the secondary, is
provided with a long extension shaft
for panel control. The coil is
mounted in a horizontal position,
with its flament end attached to the
rear post of the tuning condenser by
2 epecial bracket; the secondary wind-
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ing is shunted by a condenser of
approximately .0003-mi. capacity (13-
plate) of the girder-frame type, This
unit also is provided with a
B dial for pancl control; the
required is 7 inclies 5 inches

wide and 6 inches high. It is are
ranged alse for sub-panel mounting
and, when used with the antenna
toning unit described above, enables
the construction of a simple and
efficient radio receiver, of attractive
modern design.  The tuning range is
from 200 to S$30 meters.
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATI
O MERIT NO. 2402.
VERNIER DIAL
The “‘Labaratory Type” v
dial shown, submitted by the
company, is of the friction-movement
type. Tt was designed for use an
precision instruments, although it

may be used on radio receivers or
wherever a smooth amd po % ey~
nier adjustment is desired.  The
dial has accurate graduations from

0 to 100 over half a civcle: on the
top portion of the frame is a gradu-
ated scale for vernier readings. In
mounting, the dial’s collar (which
is 7/16-inch in diameter and extends

approximately Y-inch from the back

of the dial) is passed through the
anel: the coliar has a set screw
for tightening it upon the shaft of

The dial is 4 inches

frame is 5

the instrument.
in dinmeter and the

inches long over all: the knob of
black malded bakelite is 2 inches
in diameter.  The dial and frame
are of nickeled metal with satin

finish and weat in appearance,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2403,

INSTRUMENT FUSES

The “Littelfuses” shown, subniit-
ted by the Littelfuse Laboratories,
1772 Wilson Avenue, Chicago, Jlli-
nois. are quick-acting fuses of Jlow
current ratings; the sizes submit
ted for test were 1/32, 1/16, I§,
%, 1 and 2 amperes, They were
found on test to fuse at a current
value very close to the Ngure given
by the manufacturer. ‘Lo protect
the tubes of a radio receiver, ane of
suitable current rating should he

selected; the fuse is inserted in the
negative “B’ voltage supply: when
it is used with instruments the fuse
is placed in series with one lead of

1

o & e

the instrument, The fuse is 1 inch
in length and bas an overall diam-
eter of 4-inch: mounting lLlocks a:
obtainable, the dimensions of which
are 13 incles leng, Vi-ineh wide,

and  3/16-inch  thick. Cap ¢
(“Uryp-connectors’”) are also obtain-
able; these may be shipped over the
cinds of the fuses, connected into the
ircuit by inserting the wires i
¢ holes provid and fasten
¢ g the thumb

These

be recommended to the
cperimenter as instiument

nuats.

rance,

AWARDLED TILE RADIO NE
LABORATORLIES
OfF MERET N,

ERTIFICATE
2404,

A.C. TUBE PROTECTOR

The ""Protector™ (Model & shown)
submitted by the Protecto Mig., Com-
pany, Brooklyn, N, Y., is desigved
for the protection of the A.C. tubes
of an clectric receive Tt is essen-
ually a fixed resistor, which is
placed in series in one leg of the
line bhetween the light socket
and the radio set; the resistance of
the unit submittedd for test was 7
chms at % ampere. It is arranged

in such monner that the user has
only to plug it into a lighting re-
ceptacle, and then insert the line
cord of the receiver in the receptacle
side of the device; this

places the resistance series with
the line. The device is 1ig inches
in diameter and lhas an over-all

length, to end of receptacle prongs,
of 3:% inches,

AWARDED TIHE RADIO NEWS
LABORATORIES CERUIFICATE
Or MERIT NO.

2406,

MICA BALANCING CONDENSER

The

small
shown,

adjustable  lalancing
submitted hy the
ivision of Gray and Daniel-
g. Co., 260 lirst Street, San
sco. Calif, is of the mica-
ctric type and desigued for bal-
ancing  or  compenss radio-tre-
quency  cirenits; it b a eapacity
range hetween approximately 5 and

83 mmf.  The condenser proper is

in Meineh in di-
amecter by h o thick, over all
It is provided with a mounting
bracket, connected to the stationary
condenser plate, approximately 1V

inches in length and 7/16-inch wide,

which may be bent at auy e for
convenient mounti the adjustable
plate has a pigtail connection pro-
vided for soldering to the stator of
the coudenser to he compensated,
The adjustment is obtained by turn-
ing the screw neur the edge: which
applies pressure to the movable plate,
causing it to flatten against the mica
and thereby in 1z the capacity.
AWARDED 111 RADIO NEWS
JLABORATORIES CERTIFICATE
OF MERTT NO. 2407,
REMOTE-CONTROL RECEIVER
RELAY

The “Lotus’ remote-conirol relay
showii, submitted by Garnetr, White-
ley and Company, Ltd.,, Lotus
Works, Broadgreen Rd., Liverpool,
England, provides remote coutral for
any reeeiver operating from either a
D.C. or an A.C, lLine; it is so ar-
ranged that the receiver can be oper-
ated from any number of points by
the use of additional wall jacks. The
relay is designed to apervate from a
3-volt battery. and the I10-volt con-
tact points are sufficiently heavy to
carry the load that might imposed
by any receiver. A socket is pro-
vided {or connection to the receiver,
and an extension cord with plug for

the line socket or receptacle. Special
four-strand wire cable is used for
leads to the remote jacks. The relay,

should be mounted in close
mity Lo the radio receiver, re-
a spuce 914 iuches long by
3y inches wide. The overall height
is 3 inches. The parts
(hase and  housing) are of black
moided Lakelite,

AWARDED THE RADIO NEWS
LABORATORIES CERTIVICATLE
OF MERLT NO. 2408,

insulating

SPECIAL WALL JACK AND

The “Lotus’ special wall jack
shown, submitted by the same manu-
facturer, is of speciual design and is
used in connection with the “Lotus”
relay, for control as well us to allow
the speuaker to be connected to a dis-
tant  vadio iver. It is of the
open-circuit  fikument-control  type;
although the filament control is used

in this case to aperate the relay
field winding, by opening or clos-
ing the circuit in which is a 3-volt
Luttery.  ‘lhe jack is mounted in a
black molded hakelite housing, whose

overall  dimer s are 234 uiches
long, 234 inches wide and 2 inches
high.

AWARDED TITE RADTO NEWS
LABORATORIES CERTIFICATE
O MERIT NO. 2409,

The special plug shown, submitted
as an accessory for the special jack

described above, is longer than the
usual plug but haz the same gen-
erul construetion. The plug grip is
approsimately 1-3/16 inches in dia-
meter and of black molded bakelite;
it is provided with two screws, Ly
which the speaker-cord tips may he
locked into position. The over-all
length of the plug is approximately
3,4 inches,

AWARDED TITE RADIO NTEWS
LABORANTORIES CERTIFICATLE
OF MERIT NO, 24]0.

DRY BATTERY
The “No. 663, 3-volt dry battery
shawn, submitted by Simuns
Brothers and Compuny, Ltd., Wool-

wich Works, T.ondon, gland, has
Leen found to have a life curve of
approximately 10 ampere  hours
when used with a small current
drain, This hattery is approximately
the same size as the standard No.
6 dry cell; it is 634 inches long

approximately 234
inches in diameter. Such a battery
wonld prove useful in a portahle
radio receiver or for other purposes
where a greater voltage supply is
desired in  the same that

over all  and

spuce

would be normally occupied by a
No. 6 dry cell.
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AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATL
OF MERIT NO. 2411,

R.F. CHOKE COILS

The *‘Magnum Standard” R.P.
choke coil shown, submitted by
Burns-Jones and Co., Ltd., Magnum
House, 288 Barough Iligh Street,

Londen, England, has an inductance
rated

within 0% of the value of
160 millihenries at
1,600 cycles) and a buted ca-
pacity less than 8§ mmi.; its D.C. re-
sistance is samewhat less than 400
ohms. It is wound in six grooves
approximately Li-inch in width; the
diumeter of the grooves and the
number of turns in each slot decrease

from the base to the tep. The di-
amcter of the Dbase is 1% inches
and that of the top 4 inch. The

base 1s provided with two screw
terminals; that for connection to the

plate of the vacuum tube is marked
“A”  (anode). A black molded
bakelite housing fits over the cone-
shaped form and is secured in-place
by a Hat-head screw at the top. The
mounting  space required is 1%
inches by 2 inches.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2412,

The “Magnum Short-Wave” R.T.
choke coils subniitted by the same
maker, has the general appearance
as the “Standard H.F.” choke coil,
but has been especially designed
for use in short-wave receivers, It
has less than 0.5-0hm (D.C.) re-
sistance, and is wound with the
equivalent of No, 34 D.S.C. wire,
in six slots; each slot with a dif-
ferent numbher of turns, to eliminate
self-resonant points. The distributed
capacity was found of negligible
valve; the measured inductance is
approximately 0.3 millihenry.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
O MERIT NO. 24i3.

CUSHION SOCKET

Tbhe  “Magnum Vibro  Valve
Holder” or tube socket shown, sub-
mitted by the same company, is of
the spring-cushion “X” type, and

designed for the European type of
“yalve”” or tube base. It is made
in two parts; the base is fastened
to the socket by spring-brass strips,
which in turn serve as the socket
terminals for the tube electrodes. It
is approximately 154 inches in di-
ameter and molded of black Dakelitc.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MIERIT NO. 2414,

FIXED CONDENSER

The “Magnum” fixed condenser
shown, submitted by the same com-
pany, is of the compressed-mica type;

the sample was found within 5%
of its rated capacity of .0003-mf.
The condenser is sealed with insu-
lating composition 1 a molded red
bakelite housing which measures
(Countinned on page 397)
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Raplo NEws readers send in every month an average of 5000 letters
asking information on every phase of wadio theory,
We can only print the five or siz veplics which are of Ve camiot auswer for

operation.

widest general interest.

Other letters will be answered by mail, if inguirers observe these rules:
TYPEWRITE OR WRITE LEGIBLY IN INK ON OKE SIDE OF THE
STAMPED FENVELOPE ADDRESSED TO YOURSKLF,
Simple questions will be answered free;

PE BRIEF:
SHEET ONLY: ENCLOSE A
Masiy letters are not readable.

Conducted by C. W. Palmer

constriction and FIVE CENTS FOR EACH
futricate calcwlation,

wliose makers
THREE QUESTIUNS i

those asking for sketches,
QUESTION
this sim
or patcit

moerits of trademarked apperatus, or give constructional data on apparatis
it. e cannot wndcrtake to answer more thau
cach letter. If xcu inguire conceriing a civciit
wlich is nod a standurd, published cne,

withhold

should send TWENTY-
failure te cnclose this will canse dela
icius requiving original resear
tnvesticalion, we cannot compare the

diagrams, dala, etc.,

enclose a diagram to save delay.

PERIDYNE DATA

(2304) Mr. Chas. Louis, Mo.
writes:

©Q.)  “Will you kindly help me with my Peri-
dyne Five, which T constructed according to the
design and instructions in your December issue?
] used the specified parts except for the audio
transformers, sockets and oscillation control. 1
have been reading the letters of Peridyne huilders
and the results they have obtained with their sets,
and 1 am sure that my receiver is not working
correctly. My desire is to correct it as follow
Iirst, when the local stations are on the air, I
cannat separate them. Fach station requires 10
to 15 degrees on the dial. Secondly, there arc a
number of whistles indicating «istant stations, but
it is impossible to clear them up so that the
ctations can he heard. I am using a storage ‘B
Lattery for the plate supply and an outside aerial
ahout 75 feet in length. I con:tluuul the coils
and shields exactly to your s1 cations and 1
am sure that they are satisfactory.

(A.)  DBecause some Peridyne constructors are
having trouble with their sects, we giving 2
list of suggestions to overcome all of the diffi-
culties which might be encountered with this popu-
lar receiver., We are sure that you will Le alle to
clear your own trouble with the aid of these
suggestions.

Krayner, St.

3

Broad Tuning

This may he causced hy the use of too long an
acrizl or ene which is not iusulated very care-
fullv. Use an acrial between 75 and 100 fecet
in length. This will give the correct amount of
selectivity and sufficient signal pick-up so that you
can receive Loth local and distant stations. Also,
make sure that the ground connection is a good
onc; the use of a poar ground will greatly reduce
the volume and selcctivity of any set.

The main cause of broad tuning in the Peridyne
recciver is lack of eiveuit resonance.  You must
match the radio-frequency stages within five per-
cent, so that the DPeridync plates can then bring
the set inta exact resonance, To do this you must
have the coils matched very closely—within ahout
three percent— hefore they are placed inside the
shields. You can match the coils hy using them
with a crystal detector as a small crystal receiver.
Connceet the small winding or primary of the first
coil to the acrial and ground. If your lncal sta-
tions are very close by, place a sinall fixed con-
denser of zhout .G0025-mf. in series with the aevial
wire., This will reduce the volume slightly and
increase the sharpness of tuning considerably. Then
connect the carlborundum detector or other crystal
detector to cne of the wires from the larger or
cecomlary coil. The other terminal on the crystal is
connected to a pair of phanes and the phones are
in turn connected to the other side of the second-
ary.  Yau may have to comnect a .001-mf, fixed
or across the two wires to the head phones
i order to hear the radio signals.  One section of
the gang condenser should e connected across the
secondary coil, to tune it.

Tune in a local station to the maximum volume,
If the tuning is not very sharp, use the smull
fixed condenser in the aerial wire, as explained
above; or, if one is being uscd already, try a
smaller one. After you tune in a station sharply,
disconnect the first coil and try the other twe in
turn. T they are matched ecrrectly you will not
have to readjust the variable condenser. Jf yon

find that the signals with one coil are siranger

when the variable condenser is turned higher (with
the plates further in mesh), remove a small amount
of wire from secondary until the signal comes
in strongest with the condenser set at the cxact
position required for the other coils. Add wire
to the secondary if the condenser setting is Jower
than that req ed for the other cails.

After the set is assembled, you should
the tuned circuits aga This time, remove the
first  radio-frequer from its socket and
bridge the crysta across the secondary
winding of the first R transformer. The shields
should be in place with the adjustable plates at
the highest point, when lalancing in this case. Note
the exact position of the gaung condenser for a
local station. Then remove the aerial and ground
wires from their hinding posts and connect them
(temporarily, by means of clips) te the primary
of the secand radio- fxeannC\ transformer, and re-
peat the foregoing test with the erystal across the
second  transformer, of cours with the
third transformer.  If the conde: readings do
not match enctly, add or. remove wire from the
secondary  wit in the previous
parag ol

se a triple condenser in which cach section

bas exactly the same capacity as the r sections
on cach part of the scale. The specified denser
was equipped with =mall condensers to adju each
section of the conde mdividoually,  If one of
the tuned circuils higher reading than 1he
others for a Joeal ion, separate the wiring
further or reduce the numher of turns on the sec-
ondary coil slightly until the signal is loudest
when the condenser is tuned to exactly the same
point  required for the other cnils.  When the
circuits are all in resonance, a very slight fraction
of a tarn on the Peridyne piates will change the
operation of the cirenit.  You will notice this 1o
same  extent by bro: ing of the tuning. ‘Lhe
radig-freauency cireuits will oscillate violently when
perfect resonunce is reached, although this actien
s under perfect control by varving resister R3
i the set.  This r tor must have the correct
value, 0-100,600 chms.

mateh
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fhc centering of the coils in the shields is very

important. The change in the capaci ity between

the coil and the shicid schen the former is off

ceuter is shown by C2. Cl is the normal
capacity.

Rroadness of tuning might also be caused hy
too close coupling between the primary and the
secondary coils.  When coustructing the coils for
this set. keep the spacing hetween the turns, of
wire on the sccondary coil very accurate, If the
spacing between the turns of wire on the different
cails is not exactly the same, the capacity hetween
the turns of wire will he different, and this
be sufficient to change the tuning characteristics
of the ceils. When building them, follow the in-
structicns given in the December issune of Ranpio
News, both for winding the sccondary coils and
for placing the primaries in the correct position in
reference to the secondaries.

Improper wiring might also cause broad tuning,
since it might introduce interactions hetween the
circuits, which should be kept entirely separate.
IFollow the exact layout specihed and wire the
apparatus rding to the instructions given in
the constructional article and in the picture dia-
gvams.  The final cause of broad tuning is im-
proper adjustment of the shield plates. If the
plates are too close to the coils, losses will he in-
troduced which will be sufficient to “damp’ the
circuits.

If the dial recading for one of the coils is Jower
than the cother two, this coil can he brought to
vesonance by moving it a little to one side of the
center of the eld. This will increase the capacity
hetween the wire in the coil and the wall of the
shield and will increase the tuning range of the
coil.  Fig, Q2304A indicates this effect. Notice
that a capacity exists between the side of the coil
and the shicld, and when the coil is moved closer
to the wall of the shield, this capacity is increasei.
This also shows why the coils must be centered
very carefully in the shields after they have Deen
matched previously.

Volume and Sensitivity

If the set does not have the “pep” that is cx-
pected frem it. the trouble is due to poor tubes,
too high a “I3" veoltage on the platcs of some or
all of the fules, incerrect “C” bias, lack of cir-
cuit rescmance, defective parts or the ineorrect
placement ef the erystal detector.  If the tubes
ore suspected, the only thing to do is to try new
(nes.  Hewcever, first check the plate and grid
voltages on the 1ubes in order to be sure that these
vitlues are correct.  The lack of circuit resonance
can le cvercome as explained previously.

Distortion

This is usually due to the first (detector coupled)
audio-frequency tube Leing overloaded. If a 201A
tube is used in this socket, the plate voltage should
never exceed 2214 volts.  The results can often he
improved by reducing this value.

A 112A tube can be used in this position with
slightly better results and the “B” voltage may be
increased.  In this case. however, it may be ncces-
sary to irsert a “'C” battery between the negative
filament side of the last radio-frequency trans-
former and the negative A" Dhattery terminal.
The value of this “C” Dattery depends upon the
plate veltage, hut a value of 1Y to 3 volts will
usually ULe sufficient.  The negative terminal of
the hattery should he connected to the secondary
terminal of thc coil and the positive terminal of the
hattery sheuld he eonnected to the negative filament
terninal, Cennect a by-pass condenser of ahout
J05-mf. capacity across the “C” hattery.

You must also adjust the filament rheostats very
carcfully.  This peint was explained thoroughly
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To get the

greatest cficiene
relation to the «

the constructional article.  Distortion arise
from cverloaded audio-frequency tubes in the other
stuges, or from poorly igned  audio-frequency
nsformers. The choke coil and the hy-pass con-
denser in the plate circuit of the f{irst audio-fre-
guency tube, if they are of the wreng value, will
also cause distortion. Use the specified parts in
these positions.

may

Interflex Detector

The Carborundum erystals nsed for detection do
not all work equally well. and most of them will
only work in one way. Dy rveve 2 the position
can often 1

of the crystal, the volume and ¢ v
inereased considerably.  [n order to dbtam clear
rceeption, in s vou max have to place

a small by pa Letween the crystal and
the negative “A" Dhattery terminal on  the tube
socket.  This condenser should he connected to tl

side of the crystal which is connected o the grid
terminal on the tube socket. .\ small semi-variable
condenser, between 20-mmf. and S00-mmr., can |

employed for this purpose. DBy adiusting this ein-
Genser the required capacity can easily he obtaied.

Wiring

The wiring in the Peridyne =t is extremely im-
portant and you must do it very carefully. Con-
siderable interaction can he prevented by separating
the grid and plate leads as far as possible.  The
plate and “B" plus leads can be hunched together
it desired. At the points where the grid and plate
leads cross, an angle as close to 90 degrees as
ible should be used. All of the gritl m

passi! vl plate
leads should be as short as possible.
Coils and Condensers
The distance between the hottom of the R.I%
transformers and the bottoms af the shields can

vary between 1 inch and 1% es with no great
change in the efficiency, providing all of the coils
are exactly the same distance f{rom the bottoms.
You must place the coils in the exact center of
the shields (when locking from the tep), so that
the capacity between the coils and shields will be
the same in each case. This position can be changed
slightly if necessary, as explained under ““Broad
Tuning.”

If the circuits do not mateh within five
vou will not be able to get the carrect
and the Peridyne plates will apparently have no
effect on the operation of the set, This is due to
the fact that the capacity the Peridyne
plate and thc top of the coil has a small
value. It was found on test in the Rapro Ngws
laboratories that the maximum capacity was ap-
proximately .000013-mf. when 1 Peridyne plate
was touching the top of the coil, and the minimom
capacity .00000775-mf. when the shield plate was
as far away from the coil as possilile.

percent,
halance,

between

very

Peridyne Shield Plate

‘fhe constructional article on the Teridyne ve-
ceiver explained that when the Teridyne shields
werce used in other circuits, the ield plate should
never be closer than one inch. The article also
explained that because of the method of stabiliz-
ing used in the DPeridyne. thiz value can he de-
creased to within one-half or three-quarters of
an inch, (See Ilig. Q, 23040 aud C.)  Less than
one-half of an inel will result in a ecounsiderable
absorption of the current from coil, and as the dis-
tance is decreased, the eflficiency of the cireuit
will fall off greatly. The ncrmal position for the

OUTER CAN -~

T coIL— ]

fram the Peridyne S,
{§ thex are closer than Y%-in

.

INCORRECT
C
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! z
ik A o

351

() “Can | take an eight-tube Ultradyne re-
ceiver, remove the antenna coil and oscillator coil,
and replace them with plug-in coils for short waves?

Will the oscillator work correctly with these few
tarns and could the tickler coil in the modulator
circuit be wound to cover all of the short-wave
bands? 16 the Ultradyne ecircuit will not worlk
correctly in this matter, will you give me the
constructional  details  for a  suitable  short-w

superheteradyne, specifying the correct intermed
frequency amplifier and giving the values of
the parts uvsed?”

{(AN) We do not
Ultradyne would be satisfactory for receiving sh
waves, since the values of the tuning comdensers,
hoth in the aerial and oscillator circuits, would
have to he changed; and we doubt if the oscillator
would operate correctly on the very short wave-
lengths.  The .0005-mf. tuning condensers employed
i this set have too great a minimum capacity to
he used fully with a short-wave set, and
this wauld necessitate removing them and replacing
them with .00015- or .00025-mf. condensers. On
the hroadcast hand, the set would not operate satis-
factorily with these smaller condensers.

helieve that the model

L.2
§

st

—_—— —— — ) We are printing the diagram and specifications
the adinstable plates winst be in the correct for a short-wave superheterodyne which will work
% i, the vesults teill be poor. very iently on wavelengths up to about 130
meters.  The set was constructed by the writer
with a second oscillator coupled as shown to the
shicll plate in the can is very close to the top. “‘5‘4['[' ll'(!n,\lorme(;'. TIHS‘ “’“S..M('d §o! (FEVEIVE
usually not more than 4 complete revolutions of Com'"‘”""_ Wana, cout Ragmals The set emplays
the adjusting kuob when the No. 32 screw is used. four ftuhes in the rndlo-'(requonr_v. section, which
When the set is completely balanced, a quarter of “'0“!([ mnl:’;[ b lotalf of six mhc? L3y the c_omplete
. . . A 3 e g " S res termediy .
a turn of the adjusting knob will be sufficient to el igse or [ous Stoges o1 Ihtermeding fre
(it thereoll Ui wrd TouE of resanames quency amplification may be used instead of the
) two speeified, therchy increasing the radio-frequency
———— = amplification and also the sensitivity,
This short-wave superheterodyne consists of a
VOLUME CONTROL IN A.C. SETS short-wave regenerative detector circuit of the usual
(2305) Mr., W, O, Pearce, Bayonne, N. ] type, coupled to an intermecdiate-frequency ampii-
irileea ’ ’ fier operating on a rather low frequency. When
(D) “In constructivg an A.C. set, T am en- dealing with waves below [25 or 150 meters, the
countering difficulty in knowing just how to control det'unn:j.: o an incoming s|'g1'.nl offered by an oscil-
the volume. The usual filament control method is lating cetector is not sufficiently great to cause any
of course, out of the question hecause of the sluz- appreciable loss in 51_gnal strength. I‘f»r this reason,
gish operation of the Alaments in N.C. receivers. bl e m::ke' the first detector SC“ih”e””ly.““‘g'
Can veu belp pve out io-this matter® In this way, it can be made to furnish the inter-
(.\.)  The tube manufacturers suggest a system mediate i‘l’(:qucncy, by l)r:{tn‘l_ o the incoming
WHleE M. a Vers eonysl satisiaciors oné E . This arrangement is similar to that used
Tt congises of ‘a potentiometer  connected A the in the usual superheterodyne, except that with the
acrial circuit, according to Fig. Q. 2305\ or I latter a_separate oseillator is used.
In the first case, a potentiometer of about 3,001 lnrl_wg. Q. 23064, the CO']&..' L, 11 nn(l.'LZ a6
or 4,000 obms resistance, with the slider connecteil the primary, se_conclnry and tickler respectively of
to the grid cireuit and the two outer erminals H}e WAL Sirciiz) they can be almost any form
to the aerial and ground. is employed. This methel of ecoil designed for shert-wave work. (The coils
is usually used when a new set is being constructeid. speeified for the '._'"e'“}bc' short-wave nnrl' broad-
Tt eliminates one of the tuning controls. The other cast receiver described in the April, 1928 issue of
method mekes use of a potentiometer with a re- Rapio News will lie jdeal for tl”f mirpose.)  The
sistance of alwut 25000 ghms, The slider in this taning condenser CI has a capacity of .00015-mf.,
case is eonnected to the primary of the antenna and the regeneration control C2 a value of .00025-
coupling coil, while the two Suter - (erminals five mf. The radio-frequency choke eoil in the detector
cmitaented wouhs saeil apd pronnd- TBE swethod plate lead is extremely important, and a very good
. 5 4 g, B T L i shonld s
i5 more :uitalle far cquipping an existing receiver. one shonld I?e u‘cd' v
Theve several other methods which are satia- As you '\‘\’lll‘IIO(lCC. the g’?d r?turyn of the de-
factors for comtralling the volume of sets of this tector s placed on the negative “A” battery ter-
Trge, tusduding the wee of @ 50.000-hm minal. It was found that this method gave more
"-r'\i\’*or connecte:dd  across the secondary of one stable operation than the wusual positive return,
of the radio-frequency transformers antl \the [les although hoth methods should be tried and the better
a1 o ieh . by smeles ik b 1m<i(iu~r R one used.  If you desire to make the radio-fre-
battery tevr ipplying current to the radia- guency choke coil, it can be wound on a one-halt
quency tubes.  The last mentioned method, how- ”)Ch,th with approximately l_SL] turns of Ne. 30
vl euuss Feaulls oEN i to 36 double cotton eovered wire,
— Intermediate-Frequency Amplifier
The intermediate-frequency amplifier in this re-
A SHORT-WAVE SUPERHETERODYNE ceiver is of the usual type, with two broadly tuned
(2206)  Mr. C. O, forenz, San Antouin, Texas, transformers anmd a rather sharply tuned filter. A
potentiometer is used for controlling oscillation.
AERIAL
ANTENNA
226 TUBE COUPLER
<
b
P:
b:
R13 RI
2
p:
3
2
R2
B-
A.C. L [T .
FILAMENT SUPPLY ; A.C
GROUND
B

M. 2305 A

T-:v_n methods of coupling the acvial of an A.C. receiver to the first tube are shawn here.
vesistor, R1, has a value of 3.000 ohms: fu B, the resistor, RI.
! tapped filament resizior,

cases i the cewded

fa A, the
R2 in both

is about 25,000 olims.
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SHORT - WAVE UNIT
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The filaments are controlled either hy a rleostat
or by automatic filament ballasts. The potentivmeter
should have a resistance of abont 400 ¢hms: an
ordinary 10-ohm rheostat will he satisfactory for
controlling the filament current. detector is
coupled to the last I.F. transiormer through a grid
condenser and grid leak, €6, R2. The comlenser
C6 bas a value of about .00025-mf.; the value of
the grid leak depends upon the characteristics of
the detector tube. A resistance of about 2 mey-
ohms will be suitable for most tules.

The primary and sccondary of the Slter coupler
are shunted by .0005-mf. fixed condensers, ‘These
condensers must be matched closely in fer to
produce satisfactary results; it may be advisable
to use scmi-variable condensers so that the two
circuits can Le adjusted correctly, The filter coupler
is wound on two separate spools, as shown in Ifig.
Q. 2306B. Wooden dises two inches i diameter
and three-quarters of an inch wide are used for the
cores; the sides are fibve dises four inches in
diameter. The two spouls are fastened togethe
with a long brass screw and several nuts, as shown,
Ry adjusting the distance hetween the two coils,
the tuning can hbe made sharper or broader, as
desired. Botl the primary and secondary are wi
with No. 32 D.C.C. wire and each contains 930
turns. The wire should he wound jumile fashion
and not in layers.

The Lreadly tuned intermediate-frequency trans-
formers are con cted with iron ceres. -\ picee
of three-quarter inch fiher tubing about 7§ inch
long is used to hold the core. Soft iron wire of
about 24 gauge is packed o this tube u na
more can L forced in. It is advisable to use enam-
eled wire or to insulate the wires with shellac
before placing them in the tube. The spools are
made by forcing fibre discs 2 inches in diameter
over the 34 inch tube, as shown in diagram Uig,
Q. 2306C. The primary is wound with 2,501 turns
of No. 36 enameled wire and the secondary with
2,600 turns of the same wire.

The intermediate-frequency transformers should
be spaced about 2 inches apart and the cores shonlid
be at right angles. In the original receiver, an
external oscillator was coupled inductively to the

950 TURNS OF NO. 32 D.C. C. WIRE
ON EACH COiL

.------lh:-_____

_t
i DE
: TAILS
e - el
| Q. 23068+

The tuned filter for an dintermediate amplifier
of ahout 30 kilocxcles can be made as shoton
aboze,

regencralive receiver cut
intermediate-Jroquency amy

he made dnte a shertsvave

Iast intermicdiate-frequency  transformer.  This os-
ciliator was used for the purpose of receiving con-
tinuous-wave code signals.  The audilile lLeat note
s proeduced by the b in the intermediate-
trequency amplifier, x with the current of
the oscillator. In the usual regeneralive receiver,
of ccurse, the oscillation produced Ly the feed-
back coil 1s used to preduce this andible freguency,

The oseillator was of the standard lartley type,
with two G02-turn honevcomh cuils for the in-
duotors, A funing condenser of L00Lmf, maximum
capacity was used to oltain the exact frequency
desired.  This {requency should be berween 600 and
1,000 cycles higher or lower than the intermediate
frequency used in the amplifier; the best adjust-
ment is found by tr

The audio-frequency amy has been omitted,
since any good type of amplifier may Le employed.
It is Ivicalle (o use eeparate batteries for the
seeilater and  the  intermediate-frequency
lifier. 17 desired, the * Lattery can be
common, Imt much hetter results are noticed when
wate CB7 fattery is used for the first tube.
hattery should have a value letween 22 aml
43 vaolts, the correct voltage, of course, depending
upon the tube used in this cirenit, The condenser
C3in the g cir of the short-wave it should
have a ¢ of L0001 mf.; the gridleak value
will linve to die found by experiment,

PIEZO-ELECTRIC CRYSTALS

(0 2)  What is the piezo-clectric eftect and
how is it used in oradie” 1 have often heard of
quartz  erystals and  piczo-electric crystals  being
used in smitters but 1 am at a loss te know
where to nfermation on this subject.

(A. 2) When a piece of quartz of corrcct shape is
placed hetween two metal plates, a eondenser is
furmed with the quartz as the dielectric and the
metal pieces as the plates.  When the plates are
cunnected to a scurce of alternating current, the
quartz is found to expand and contract; as the
charges on the plates incrcase and decrease, due
to the chanyes of polarity, It is also foumd that
an alternating petential is gencrated by the crystal
itself: this can bLe detected if a sensitive galvanom-
crer is connected to it.  From this explanation it
will be scen that the action is reversible: alternating
electric currents cause the crystal to expand and
contract, and lengthening and shortening of the
cryvstal cause it to produce alternating electric im-
ylees in the plates,

Although this acticn takes place to some extent
on any frequency, the action is much greater ou
one frequency, depending on the size and thick-
ress of the crystal. The thinner and shorter the
crystal, the higher the ratural or resonant fre-
queney.  When a crystal is placed in the grid cir-
cuit of a vactum tube and an exeiting voltage is
impressed on it, it immediately starts to expand
anil contraet, which causes the plates to hecome
charged.  1f the vacuum-tube cireuit is tuned to
a frequency close to that of the vatural frequency
of the crystal, the crystal will feed currents of
this frequency to the grid of the tule, whose plate
circuit will deliver more powerful impulses at the
same  frequency. These currents are then ampli-
fierl and impressed on the antenna, in the case of
W transmitter,

Another exstmation of the action of the erveral

si perheterod vine
cro A separate BV battery ds wsed for the frst tube.

by coupling it

is as follows: the actuating voltage from a “C”
battery causes the crystal to get thinmer and to
Lhecume longer hetween the metal plates, Jecause
of the strained positien of the crystal, it srarts o
case or get thicker and this starts a pendulum-
e action which is maintained by the exciting
e and the alternating current in the grid
of the tule. The expansion and contrac-
tiom of the crystal produces an alternating cur-
rent, as explained ahove,

{tn makn the crystuis, they are cut very care-
fully on planes determined by measurements with
optical instramuents 1 they are then ground down
with the opposite sides perfectly smooth and paral-
lel. The thickness of the crystal is geunerally used
to  determir the frequency, and manufactured
crystals are finished either round, square or oblong.
The crystal mounting cousists of two plates of a
cting metal, such copper or Drass.
es of the metal Detween which the
crystal is held are ground smooth, and the crystal
is usually held in place by the pressure of a spring
uin one of the plates.

In testing the crystals, a vacuum-tube circuit
with a receiving tube is used. The grid circuit
of the tule contains the I shunted hy the
SO battery,  whic has a frequency choke
coil in series with it. The plate circ contains
an inductance coil of suitable size, shunted by a
iable condenser in series with a hot + milliam-
meter.  As the condenser and coil ave tuned ap-
proximately to the fundamental frequency of the
crystal, the hot-wire milllammeter starts to reg-
ister.,  When the two cirenits are exactly in res-
onance, the tube stops oscillating hecause the
tuned choke circuit in the plate has an extremely
high impedance at the working frequeney., TFor
this reasan, a transmitter, this circuit is alw
tined to a slightly ditferent wavelength than t
crystal,

Quartz crystals are being used more and more,
Practically all of the larze hroadcast stations em-
ploy them now to keep their waves constant.

1]
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AUDIO TRANSFO RMER A very et and compact form of

er

Type R-171 for Raytheon rectifier and

UPREME in musical performance, the 171 type power tube, $15.00; Type
. 1 - R-210 for UX-281 rectifier and 210

new Thor.darson R-300 Al:ldlo Tran§ Sower tube, §20.00; Type R.280 for
former brings a greater realism to radio UX-280 rectifier and 171 power tube,

reproduction. Introducing a new core mate- $17.00.

rial, “DX-Metal” (a product of the Thordar-
son Laboratory), the amplification range has

been extended still further into the lower reg- A complete line of transformers to
. couple either single or push-pull 171,
ister, so that even the deepest tones now may 210 or 250 power tubes into either

be reproduced with amazing fidelity. *I;iﬁi‘e;r}‘f’;iaggeogrt Jynamic speakers.

The amplification curve of this transformer
is practically a straight line from 30 cycles to

R . The Thordarson Z-Coupler T-2909 is
8,.000 CycleS. A hlgh fl‘equency Cut-Oﬁ 18 pl‘O- a special impedance unit designed to
vided at 8,000 cycles to confine the amplifica- couple a screen grid tube in the audio

tion to useful frequencies only, and to elimi-

audio transformer.

either 210 or 250 types power ampli-

single 250 power tube, $20.00; T-2950

Consist of two 30 henry chokes in one

ply transformer T-2098, $14; T-3099

amplifier into a power tube. Produces
[ excellent base note reproduction and
nate undesirable scratch that may reach the amplification vastly in excess of ordi-
nary systems. Price, $12.00.

Power Supply Transformers

These transformers supply full
wave rectifiers using two UX-281
tubes, for power amplifiers using

ing tubes as follows: T-2098 for two §
0 power tubes, $20.00; T-2900 for

r two 250 tubes, $29.50.

Double Choke Units

se. T-2099 for use with power sup-
r use with transformer T-2900, $16;

2950, $18

Power Compacts

very efficient and compact form of

and filter chokes all in one case.

Speaker Coupling Trans-

formers

Screen Grid Audio Coupler

353

When you hear the R-300 you will appre-
ciate the popularity of Thordarson trans.
formers among the leading receiving set mans-

ufacturers. The R-300 retails for $8.00.

THORDARS%N ELECIRIC MANUFACTURING Co.

sformer Specialists Since 18
‘WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS

CHuron and Kingsbury Streets — Chicago.lll. USA,

THORDARSON ELECTRIC MFG. CO.
500 W. Huron St., Chicago, 1Il. 3s83-L

Gentlemen: Please send me your constructional
booklets on your power amplifiers. I am especially
interested in amplifiers using.................... tubes.

Nante___.

Street and No.....__..

Town State.__.._.__._.._. =

Ploace can wow enr it in Ranio NEws



TUBE
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sets

The unqualified endorsement of
CeCo Radio Tubes by the leading
radio engineers, including Cocka-
day, Lynch, Hurd, Bernard, and
many others, is conclusive evidence
of their proven performance.

Their uniformity, extreme clear-
ness of reception, and absence of
A. C. hum, are largely due to the
exclusive CeCo process of evacua-
tion.

You owe it to your radio to try a
set of CeCo tubes to gain the
utmost in radio reception. A
CeCo dealer will gladly advise you
which types to use.

MEMBEn

RYM_ A

CeCo MANUFACTURING Co.,Inc.

PROVIDENCE, R. I.
|
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A Completely Shielded Short-Wave Receiver

“(Continued from page 337)

nected in the filament circuit of the 222 tubce
has a total resistance of 25 ohms, with a 10-
ohm tap; the 10-ohm portion heing con-
nected between the filament and the ground
connection. By selecting the proper ve-
sistors, this set may also be operated from
three volts of dry cells, due to the low cur-
rent drawn by the 222 and 199 tubes.

The sockets used for the interchangeable
coils are mounted on small wooden hlocks
one inci in height to reduce the capacity be-
tween the tcrminals on the base of the
sockets and the metal cabinet.

OPERATING HINTS

The first step after the set has been as-
sembled and connected with the necessary
hatteries is to make sure that the detector
oscillates over the entire range of each set
of coils. Ninety volts was found to be
about right for the plate voltage on all
three tubes; therefore, a single lead is used
to supply the plate voltage for all tubes.
A 45-volt tap is taken from the “B” bLat-
tery for the screen grid of the 222-type tube.

The opérator will find that a little experi-
ence is required to obtain the best results
from this set, and he should not become dis-
couraged if he fails to hear any short-wave
signals the first time the set is used. Per-
haps the simplest way of learning to tune
the set is to plug-in the long-wave coils,
set No. 1, and tune in some of the low-
wave broadcast stations or the harmonics of
some of the higher wave stations. This

should not prove difficult, provided the
listener js located within 100 1niles of one
of the larger cities, and it provides an ex-
cellent check on the operation of the set.

The set, opened at the R.I. end,

When the extremely low-wave coils are
used the operator will find that very care-
ful tuning is required, especially for phone
or braoadeast stations. However, thecre are
a number of high-power stations which are
re-broadceasting on the lower wavelengths on

regular schedules, and these will zerve as a’
check on the operation of the receiver on

the small coils.

~inN
. , . | I R g .
52‘ o 4:’_ 44 32
© - &
it . -,
- 5* L 40— |

D— I'%" z

ALLHOLES THIS SIZE

Ly I 1%*.. J 916" IN DIAMETER,
’
!

b |

FI6.5A | |
15"
MAKE ALL SCREWS HOLES F16.58 7
WITH ¥32" DRILL AND
COUNTERSINK.
)

Y.

Above, drilitag layont for pancl.

Belozw, drilling layout for back of cabiict, on which fusulating

strips are mointed,

Pleasc say yon sase it irx Rapio Nuws
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Enjoy Any Miraco 30 Days

—then decide. Return EVERYTHING, our expense, unless thoroughly delighted.

V4

Leautifally
9

s model for 4
“'AC-8"" only.)

ingly priced.

A splendid value.

er,

net  moedel,  hand-
mely designed. Genu-
walnut  electro-dy-

e,
g

A most popular walnut
Hi-Boy Console, with
drop-leaf desk. Ior zll
Aliraco  Sets. Cholce
ol speakers,  Astonish-

gem  and
Walnut

Aira
speal

A new typo avim-chair con-
g sole  (for AC sels o
" that is very much admired.

Genuine walaut.  Elertro-

dynamle or magnetic cone.

Wonderful Selection of
Beautiful New Cabinets
For AC-9, AC-8 and Battery
7’s and $'s

30 Days’ Tuwtar—Takr Youn Pics

y desighed, gen-
walnut  console
finest type. Istee-
tra - dynamic cone,
¢ cone or loug
al olumn - speaker.
Woniderful value!

(7 1 ~
\"h.‘hrz\‘l"}‘:

The =amo  charming
Spinet model, for bat-
tery or AU sets. Elec-
tro-dynam
netic cong er air col-
un speaker.

or  mag-

ouly)

A popular, incxpenzive com-
bination,
set on han

Talile peaker also s
sold separately.

ble maodet Miraco
svine table speak-

NMiraco table model
sots may be had
in metal or woeod

inets. Wood cab-
in walnul or
ed silver-

Latest All-Electric

Super-Shielded AC Chassis

Speaker, tubes and cabinet exfra

Newest Type

Battery-Operated
Super-Shielded

Equipment extra

Cathedral Tone

Celchrating its uinth successful year, America’s big,
old reliable Radio Corporation springs

sensation in high-grade
i

AC-9, using AC

355

Latest All-Electric
“AC_S”

Super-Shielded AC Chassis

,Y-?'l .50
Speaker, tubes and cabinet extra

Newest Type
7-Tube

Battery-Operated
Super-Shielded
Chassis

54955

Equipment extra

Super-Selective—Powerful Distance Getters

Alany thousands of Mliraco’s —— hought after 30-

1 genuine day home camparisons—are cutting through lacals
With its latest, super- and getting distance with the tone and power of
Miraco's—the wholly self-contained, costly sets—their delighted users report. Miraco’s

are laboratory - built
with finest parts, and

embody nine years’

for hatteries or elimi-
u

apinions. Unless 100%

erything—the complete

actual expcerience in

[ constructing fine sets.
9 olm 0 Approved by radio’s
highest autborities.

] ’@enk Deal Direct with
S . Big Faetory

Everything reaches you

A Miraco will so delight you and thoss who hear it splendidly packed and

that peopla will ask you to get Miraco’s for them. In rigidly tested to in-
wis wlslxly our sales grow by ‘;gaus and bounds reln::’h erar. sure your instant en-

o selling necessary—no radio experience needed. You thusi i it
can easily pay for your set and make as much extra 5 lllg’tasglo dFl]{oy(lll.le
money as you wish, spare or full time, by getting our Buih LGS e
decide. Liberal 3-year

Amazing Special Offer.

Ruarantee on C-:\Ch set.
Play safe, save lats of

Only exceptionally fine .
radios, of the very latest approved type, at mgk- d
hottom prices, could possibly _back up so liberally

)’e , MIDWEST RADIO CORPORATION, THIS COUPON
( Pioneer Builders of Sets—Ninth Successful Year, 1S NOT

0 T

AN

money, and insure sat-

isfaction by dealing
ot with radio’s old reliable Luilders of fine sets
—uinth successful year,

Send coupon now for

Awmazing Special Factory Offer! IMPORTANT NOTICE!
. T - T o “30-Day Free Trial” oifers wsrally ave monev-back
Don't Confuse with Cheap Radios guarantees, frequently only on the “set.” Please
With its rich, clear cathedral tone, hum-tfree opera- understand that wnless yow are thovoughly pleased
distant stations and we pay veturn charges end vefund the FULL pur-
razor-edge selectivity—with its costly, sturdy con- chase price on both the “set’” and ALL equipment
7 heauty, of tuning —tubes, cabinet, speaker, antenna (also on bat-
and economy—a Miraco will make yvou the envy of teries or eliminators with 6- and 7-tube sets).

many whose radios cost 2 to 3 times as much. Could any oficr be fairer?

MIDWEST RADIO CORPN, 404-A0 Miraco Bldg., Cincinnati, Ohio

BEAUTIFULLY ILLUSTRATED CATALOG, AMAZING SPECIAL FACTORY
OFFER, TESTIMONY OF NEARBY USERS—AIl the proof you want—of our hon-
fairness, size, financial integrity, radio experience and the performance of our

sets—including Amazing Factory Offer—sent with catalog.

404.A0 Miraco Building, Cincinnati, Ohio. AN ORDER

WITHOUT OBLIGATION, send free catalog, Awmazing Speelal Factory Offer, testimony
of nearby users, cic,

. User ... Agent .... Dealor

Address. ... iiiiiiia.,

you saw it in Rapro News
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Radio
Sockets

Specially Designed
for

A. C. Detector Tubes

Spring supported, shock absorb-
ing. The tube-holding element
“Hoats” . on perfectly balanced
springs.  Reduces microphonic
disturbances, tends to lengthen
life of tube, and lessens the possi-
bility of short-circuiting closely-
spaced tube elements.

Y-Type, Green Top, for 5 Prong
A. C. Tubes: for mounting on
top of panel, $1.00; for direct
attachment to panel, 75c.

Red Top, for Standard UX
Type Tubes: For mounting on
top of panel, 75¢c.; for direct
attachment to panel, 50c.

Shelf Supporting
Brackets

The Search for the Perfect
Amplifier
(Continued from page 339)

put impulses would, in effect, be shorted
across the “B” battery. Lubes of the 199
or 201A types should be found quite suit-
abte in either position.

Cansidering the circuit functionally; pre-
sumably  the rectified halt-wave proceeds
from the plate to the filament cireuit and
there influences the clectrons emitted from
the amplifier filament, heing reccived in an

" amplified form in the grid output circuit.

We have achieved a preat part of our
amplifier ideal in dispensing with all elec-

tromagnetic and eleetrostatlic couplings and

providing a direct low-resistance path he-
tween deteetov output and amplifier input.
Any distortion that now ocenrs is due solcly
to incorrect operating conditions and the
remedy is within the scope of any radio fan.

SECOND STAGE NOT AVAILABLE

The only snag lics in the fact that, as yvet,
I have not found it possible to add a further
similar audio stage. Nevertheless, the extra
volnme given by one stage is quite as great
as that provided by a well-designed trans-
former coupling.  How this can be so is a
little perplexing: since it would appear that
the total awplification obtainable would
be limited to the “mu” of the tube in use;
which in the casc of 199 or 201A types
could not amount to more than about eight.

Undoubtedly, however, the extra amplifi-
cation is provided by some form of audio
regeneration or reflex action; also, it should
he noted that the unconventional connec-
tions to the tube may alter its amplification
factor and impedance very considerably.

Whatever happens has no adverse effect

~on the quality and purity of veproduction,

as some super-reflex and audio-regencrative
circuits unfortunately have.

Radio-frequency amplifiers may be added
as desired and, to preserve the cfficiency
of the current as a whole, they should be
properly peutralized.  If further amplifi-
cation on the audio side 1is desired, the
writer recommends the addition of a stage
of double-impedance coupling.

The resulting over-all efficiency of the
complete five- or six-tnbe receiver should
nmeet the requirements of the most ardent of
DX fans and the most fastidious of musi-
cal ears.

Radio News for October, 1928

purer tone or clearer

DX, you will get it

with Quality Tele-
vocals. All standard
types. Ask for them
at your dealers.

Televocal Corporation
Televocal Building
Dept. A-3

588 12th Street
West New York, N. J.

Quality Tubes

Lowest Prices

Tremendous stock and sales vol-
ume, with rapid turn-over to the
thousands of radio dealers we
serve enables us to make you
worthwhile savings at lowest
wholesale prices. \Vrite for lat-
est, new illustrated Catalog “B.”

Allied/Radio

CORPORATION

JIl W. LAKE STREET, CRICAGO

LEARN CODE

At Home with the Teleplex Code Sender. f
é?::pmdua:; ctual sending of expert operalors.
Sel adiogr:

RADIO TERM ILLUSTRATED

A decided advantage for the neat
and substantial construction of
the set. Used when panel and
subpanel are assembled to make
one complete removable unit. The
. Adjustable Brackets permit panels
to be mounted vertically or at
any desired angle.

No. 8629—Rigid—70¢. per pair

No. 9029—Adjustable—$1.25 per pr.

At all Radio and Electrical
Dealers and Jobbers

“ANOD } HAVE
IT FROM RELIAB]
SOURCES YHAT

THEWR SIGNALS Wi

trafmy Des
No_experience ne

. 8. Navy and lead ools, €1

set of Imstruction ipes  (Wireless  or
Morse)  furnished. emember only
code brings you the thrill of real DX,
Write for Beoklet NR10.

TELEPLEX COMPANY

76 Cortlandt St., New York, N. Y.

Since thodswn of Radio, Barawik has been known the world
over as headquarters for radio set builders and fane
ceything you need—sets, parts,

ducts—ready toshiptoyouthe
e, Barawli(_pncrnnvexnu
saves you time. Barawil
A an.‘(t‘l’ million uatisticd

y your ord
oney. arawik e 3
merchundiss alwaya pleusns.

customers aay, ‘‘Barawlk is Best.”’ Let us send
you the Big Barawik Book firee and prove it to
yoursclf, CANAL STA.,,

BARAWIK CO. Cricarorv. o &
A-CFILAMENT TRANSFORMER
Supplies stepped down current from ;ONLY $4,8_7
110 volt 50-80 cycle lines for six type

226 tubes. two type 227 tubes, and two type 71
tubes,  Guaranteed. Onlv $4.87. Order_today. Money
back if not satlsfied. . .

23 W. EIm

INinois Transformer Co. 2, ior Chicans

Benjamin Electric Mfg. Co.
120-128 S. Sangamon Street
Chicago

New York
247 W. 17th St.

San Francisco
448 Bryant St.

“A Grid Leak”

Please say you saw it in Rapro Nrws
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Pattern No. 77

A portable instrumeut, moderate
in price, but very effective for nak-
ing the various alternating current
tests required in the adjustiment of
filament and line voltages. Ranges
of 0-3-15-150 volts are ample to
check and adjust all circuits, Cur-
rent draw is very small.

Pattern No. 139

High resistance voltmeter of the
I’Arsonval moving coil type. suit-
able for use by the individual in
checking and adjusting B elimini-
nator voltages. Scale range of
0-300 volts covers all ordinary
vequirements. It is a thoroughly
reliable instrument and can be de-
pended upon.

Pattern No. 190

Flush type panel mounting A.C.
instrument, very valuable for panel
control of A.C. filament voltage
and for line voltage checking. The
numerous ranges in which it is
available enahles a choice to cover
the reguirements of any radio set.

357

Safeguard Your Radio
Investment With
Jewell Instruments

Safeguarding money invested in a Radio Receiver is just as essential as the protection
which you accord your other valuable investments.

In the new alternating current set you have an expensive investment, especially in the
high-priced A.C. tubes. which arc commonly burned out by variations in voltage of house
lighting circuits. <lt is true that most sets carry a compecusating arrangement, hut which
tells nothing of the voltage received by the filaments of the tuhes.

Right there is where you can safeguard your imvestmeent by purchasing a suitable volt-
meter which will enable you to keep vour tube filament voltage in correct adjustment.

Then, too, there is the annoyance that comes with burned out tubes or when the line
voltage drops to a point where reception is impossihlc.

Jewell has portable and panel mounting voltmeters that are exactly right for making
line voltage adjustments.  Ask vour nearest radio dealer about them or write to us direct.
Our Radio Instrument Catalog No. 13-C, togcther with Form No. 1145, covers them in detail.
Write for a copy of cach.

Pattern No. 64

Thermo-Couple Ammeter

A highly efficient instrument for
working the short waves, Losses
are less than '4 of the minimum
required by the Navy.

The JEWELL TRIO

For Amateurs and Experimenters

The Jewell Trio of amatenr broadcasting instrimments, Patterns Nos. 54, 64, and 74 are
still making radio history. Many of the reccent successful pioneering airplane veutures have
been guided by Jewell instruments. Where success and lifc have been trusted to their reliability ;
they have proven theiv worth. Every amateur and experimenter should use them. The Pat-
tern No. 64 above illustrates their general appearance, as they are uniform in size.

Pattern No. 54

Used {or measuring plate
voltage in transmitting sets
as well as for general labora-
tory worl, they are avail-
able in direct current ranges,
running to relatively high
voltages, and also in various
ammeter and milliammeter
ranges.

Pattern No. 64

A thermo couple type
radio frequency ammeter. It
is extremely accurate and
has a guaranteed overfoad
capacity of 50%. The losses
are very low, being less than
one half the Navy minimum.

Pattern No. 74

This A.C. mstrument is
widely used for filament con-
trof of power tubes. The
movement is a rugged mov-
ing vanc type of precven
worth. It perfectly matches
the appearance of both Pat-
terns Nos. 54 and 64.

The Jewell Trio is described in detail in our Radio Instrument Catalog No. 15-C. Write

for a copy.

“28 Years Making Good Instruments”

JewellElectrical Instrument Co.

1650 Walnut St., Chicago, 111,



TWO PIONEER

TELEVISION
ACCESSORIES

The Raytheon Laborator-
ies invite correspondence
from both engineers and
amateursinregardtothese
two accessories now in
successful operation.
Raytheon Kino-Lamp is
the first television-recep-
tion tube developed to
work on all systems.
Raytheon Foto-Cell, an
extra sensitive broadcast-
ing tube, is supplied in
either hard vacuum or
gas-filled types.

RAYTHEON MFG. CO.

Kendall Square Bldg., Cambridge, Mass.

Radio Wrinkles

(Continued from page 311)

moved from room to reom-about the house.

1 have found that by taking the base
from an old or defective UX-tvpe vacuum
tube and fastening it to the speaker tex-
minals and putting UX-tyvpe sockets on the
floor at different points in the house, the
speaker can be easily moved from room to
room. -

The most important thing to watch out
for in making this type of installation is
the voltage drop in the line Jeading to the
field winding. By using No. 1t solid wire, a
25-foot extension can be made without any
noticeable drop in voltage. In my own
home the speaker installation is about 40
feet from the set and “A” Battery, but 1
have a voltage drop of only about one-
eighth of a volt, which does not interfere
with the operation of the speaker. T use
a 210-type tube jn the last stage of the
audio amplificr and, althongh the 450 volts
for the plate of this tube bas to travel
through 80 feet of wive before it reaches
the tube, this does nol seem to atffect it
in the least. Of course, it would be much
better and safer to usc some kind of out-
put coupling device hetween the output of
the 210 tube and the speaker. This would
lkeep the high voltage ont ef the line and
it a short-circuit occurred, no damage would
be done.—Contributed by C. H. Jenkins.

Making a Glow Tube for
Television Experiments

AN essential piece of apparatus for a
television receiver is a neon tubc. Tele-
vision experimenters who do not have access
to a vacuum pump
and who are unable lo
purchase a neon tube
of snitable size may
find the following a
simple expedient for
this purpose.

A vectifier tnbe filled with
gas twoill flash on the ap-
plication of suitable wvolt-
age and may be used in

television experiments.

First secure a QRS
400-milliampere recti-
7 fying tube; these
A tubes can be obtained
very easily and carc
should be taken to
pick out one in which
the glass is quite
clear, especially in the

I l middle. Next, apply a
thin couting of banana oil over the glass
and wrap the tube with a smooth piece of
tinfoil extending from the base of thé tube
to a point about three-quarters of the way
up on the glass. A square window, about
the size of the image it is desired to receive,
should next be cut in the tinfoil with a
razor blade. This square should fall just
helow the horizontal level of the tube ele-
ments.

In order to place the tube in operation,

Please say yow saw it in Rapio News
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Bought Your New
Dynamic Speaker Yet?

WELL, when you do,
look for the Elkon
Rectificr—you’ll find it
on good dynamic spcakers
about in the position
shown above—no matter
whether in sets, cabinets
or separate units. You
can’t fail to recognize it,
by its solid, husky ap-
pearance.

For your own protection '
make thedcalecrshow you
the Elkon name plate on :
the ecnd of the rectificr.

FLKON
RECTIFIERS

Standard equipment on the belter
DyNaMIC SpeaKers, A" ELIMINATORS -
and BaTvERY CHARGERS

A new and beautifully furnished
fire-proof hotel situated on South
NorlE Carolina Ave..in the Board-
walk block near the Steel Pier.
Where personal service homelike
surroundings and superior foqd -~
abound.

Carefully selected clientele and
FrierB:lly prices. Write for Book-
le

t L.
Arthur 0. Franklin, Everett L. Cope,
- Proprietors -

EVERYTHING
IN RADIO

We supply every radio need from
cur mammoth stock of kits,

parts and sets of latest design.
Lowest wholesale prices.

Expert
attention;  immediate  service.
\Write for big, illustrated Cata-
log “B.”

Allied/Radio
. CORPORATION
i TII W I._A_KE_STRF%'I:. ,C!","?AGO

FREE RADIO CATALOG

Sincethedawn of Radlo, Barawik has been known the world
over a8 hendquarters for radio eet buildets and fana.

Here, under one roof, ja everything you need—asete, partes,
d cupplie dgof prod dy toshiptoyoutho
same duy&mur order arrives. Baraw‘l‘kpricea BAVE YOU
§ money. Barawlk service saves you time. Barawik
merchandisoalwsys pleasos. A quarter million eatisfied
customers gay, ‘*Barawik Is Best."’ t us send
you the Big Barawlhh Book fre~ and prove it to
210EE CANAL STA,,

BARAWIK COZtmeros s

[+]

]
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In the studio of sta- |
tion WEAF, New
York, from which
some of the most
delightful programs
are broadcast.

r:""'\..__ :,‘:.‘*.M FEE

I i
[ | B Clearer reception,
3 et : L ‘ finer tuning, re-
) £ duced interference
- : g ] with aluminum
| equipped receiving
Y sets.

——— ]

Receptlon as Fine as the Broadcast

EVERY DAY millions of families throughout
the world are listening to delightful
broadcast programs with a keener enjoyment
because their radio sets are “Aluminum
equipped.”

Reception is made ciearer, tuning made finer,
interference reduced to the minimum by de-
signers who have found that this wonderful
metal meets the varied needs of radio so
admirably.

Aluminum is the ideal radio metal because
it combines high electrical conductivity, per-
manence, beauty and extreme lightness.

Leading radio manufacturers recognize its
superiority. So, in many receiving sets you find

alummum shielding, alumlnum condenser
blades and frames, aluminum foil fixed con-
densers, chasses, sub-panels and cabinets.

When you see an aluminum equipped set
you will know that its manufacturer has done
everything he can to bring the true enjoyment
of radio to you—to give you reception as finc
as the broadecast.

Look for aluminum in the set you buy—if
you build a set, by all means, use aluminum.
We will be glad to send on request a copy of
the booklet, “Aluminum For Radio,” which
explains in detail the many and varied
radio uses to which this modern metal is
adapted.

ALUMINUM COMPANY OF AMERICA

ALUMINUM IN EVERY COMMERCIAL FORM

2467 Oliver Building @?Q

ALUMINUM

Piusburgh, Pa,

O

Offices in 19 Principal
American Cities

ALUMINUM

The mark of Quality in Radio

Please sey you saw it in Ravio NEws
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Increase
your radio
enjoyment

Y replacing each
i Jtube in your set
with a new Cunning-
ham Radio Tube you
are sure of clear, reso~
nant tone. You are
virtually giving new
life and energy to your
radio, and you thereby
increase your radio en-
joyment.

Don’t use old or in-
ferior tubes with new
ones—use new tubes
throughout.

I Look for the name
i CUNNINGHAM

on the Orange and
Blue carton

E.T.CUNNINGHAM, Inc.

New York Chicago San Francisco

onc lead from the output of the amplificr
should be connected to the tinfoil and the
other to the plate of the tube. The char-
acteristic neon glow will appear when ap-
proximately 180 volts is applied across the
elements of the tube, increasing in intensity
as the applied voltage is increased. DBest
results will he obtained when a vesistance-
coupled amplificy is nsed with a 210- or
250-tvpe power tube in the last stage, and
a high-ratio output transformer.—Contrib-
uted by Gilbert Schmidling, Chicago, 11l

A Compact Aerial

HOSE who live in congested citics and

are unable to erect an outdooy antenna
will find the following type of indoor aerial
convenient for use in small apartiments, due
to its small size and flexibility. )

The material needed consists of a window
screen with an adjustable frame, four small
insulators and sixty or seventy feet of in-
sulated wire such as bell wire. The net-
ting of the sercen is ramoved and the in-
sulators are mounted in the corners of the
frame. The aerial wire is then passed
through the eyes in the insnlators in a loop-
like manner until {welve turns are com-
pleted; this will he found sufticient for most
sets. The end of the wire is, of course,
connected to the aerial hinding post on the
receiving set.  When completed the frame
may be placed in any convenient window,
out of the wav—Contributed by Irving
Schwartz, Brooklyn, N, Y.

New European Tubes

(Continued from page 313)

be seen from Tig. 3 and Fig. B. The dead
wire running out from the screen is con-
nected to the inagnesium deposit on the
walls of the hulb, thus making this form
part of the screening.

SG FFG

D—

The four-element tube; PC, plate connection;
MP, metal plate covering screen-grid; /. insula-
tion; MC, metal cap conneeted by wive W to
metallic deposit on bulb, completing shielding.

Although this arrangement of the contacts
mékes it move difiicult to use the tube in a

Please say vou sawo it in Ranio NEws

Radio News for October, 1928

Outstanding
Reception

Equip your Power Am-
plifier with a POTTER
CONDENSER BLOCK
and enjoy the pleas-
ure of natural, life-
like reception. New
tone brilliancy over
the entire receiving

range. Bass tones be-
come full
in quality.

and rich

No. T2900
where one 250
type Power
Tube is used
$20.00

No. T2950
where two 250
type Power
Tubes are used

§22.50

POTTER BY-PASS CONDENSERS
Withstand High Voltages—
Highest Quality
DC Working

No. Cap. Test Voltage Price
A-1 1 200V 160 $0.60

A-2 25 200V 160 70
A-3 5 200V 160 a5
A-101 .1 400V 200 270
A-102 25 400V 200 W75

A-301 .1 750V 400 .85

POTTER CONDENSERS
Have Higlest Efficiency —
Longest Life

The Choice of Leading
Radio Engineers

Askyour dealer for full information

POTTER MFG. CO.
North Chicago, Illinois

ory and woman
reeds radio this year to follow elcciions, markets,
big nattonal events, football, sports, music, ete,
Barawik’s Big Radio Guide tells_you the best sets,
methods and supplles 1o uie and how to use them
for best results al Jowest cost, Thousands of cleax
jllustsations and lalest valuable information, fur-
nished free, Just send for Barawik’s Big Radio
Guide, the guide to radio and real radio enjoy-
mcut. You can get what you want here at
biegest savings. “’rllﬁrg&é !orlfgeke copy. #
BARAWIK CO. gyicAGo, uss
Malil this Coupon for Free Radio Guide.

Ev farm, every homo, every man

Insure your copy reaching you each month. Sub.
scribe to RADIO NEWS—$2.50 a year. Experi-
menter Publishing Co., Inc, 230 Fifth Avenue,
New York City.
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If you are really looking for a future
—if you are really out for SUCCESS

Learn RADIO

—the most fascinating of all professions

Well-paying positions in this live
industry need trained men

You Can Learn At Home!

ADIO offers you good pay
from the start—rapid ad-
vancement—glorious adventure. It
is a respected profession of fasci-
nating brain-work where your sin-
cere efforts can win you Success.

Our graduates are earning big

money as radio designers, as execu-

tives with large radio organizations,
in broadcasting work, as skilled
mechanics, assemblers, service men,
and radio dealers.

We have traired thousands of men
to become successful radio opera-
tors on ships traveling to far cor-
ners of the globe—to become radio
operators in shore stations, send-
ing and receiving radio traffic with
countries across the two oceans.
And now Opportunity is knocking
at your door. Are you going to
plod along at an ordinary salary
when REAL MONEY is waiting
for you in radio?

New Course Offered by the
World’s Oldest Radio School

After years of experience the Radio
Institute of America has evolved a

new and revolutionary course in
radio—right up to the minute and
abreast of the most recent devel-
opments in the radio industry. It
starts with the very fundamentals
and takes you through every phase
of radio—right through television
——photoradiograms and airplane
radio equipment.

The instruction is the work of radio
experts and its clearness and sim-
plicity are such that you can
master every point with ease. You
take examinations and your papers
are corrected by men with years
of radio experience. All your
questions are answered and you
are in contact with the Institute at
all times.

Complete Kit of First-Quality
Equipment at No Extra Cost

Qur students must have the finest
in equipment, so we furnish, at no
extra cost, all the parts—first
quality—to make many different
radio circuits. We also furnish the
Peerless Signagraph and other in-
struments for code instruction—at
no extra cost.

RADIO INSTITUTE OF AMERICA

326 Broadway

Dept. A-10

New York City

Radio Institute of America
Sponsored by RCA, G-E
and Westinghouse

Conducted by the Radio Corpora-

tion of America and enjoying the

advantages of RCA’s associates,

General Electric and Westinghouse,
the Radio Institute of America is

equipped to give—and does give—

the finest radio instruction obtain-

able anywhere in the world.

Home Study Course

Moreover, you need not sacrifice
your present employment, for you
can study at home, when you
please, and as long as you please.
Thousands have successfully com-
pleted our Courses and advanced
to important radio positions. Qur
new catalog, describing the course,
is now ready. If
you want to learn
more about the
profitable and
fascinating pro-
fession of radio,
send the coupon
now for your copy.

RADIO INSTITUTE ||
OF AMERICA, ||

y

. eer 31 eyt fag
#yarc <3 Oident

Radio Institute of America,
Dept. A-10,
326 Broadway, New York City

Gentlemen:

I want to know more about your
new radio course.

r
|
|
|
|
|
|
i
| Please send me your new catalog.
|
|
|
|
|
|
|
|
|
l
|
1

S |

Please say von sawo 1t {n Rapio News
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socket designed for ordinary tubes, it pre-

sents the advantage that the physical sepa- o
vation of the plate circuit from those of the Centra l a b R a dlo

s.creen_and' (fefpem:.nll_v) of ‘thc lcon‘trol. grid is Control BOX Protects

rendeved very much easicr than in the casc « ” A

of the American tube. AC TUbes from ngh
One of the most intercsting of the recent Line Voltages

developments in French tube production
LECTRIC Radlo Sets uslng “AC" tubes are

is the so-called “plateless” tube. Ncedless ‘designed to operate on a line pressure of 110

av ) . T Y34 p H volts. Any high volmge overloads the tubes and
to say, the plate exists electrically, heing Srentiy shiorthits tholr I

In many cities LhP normal line pressure runs

3 from 120 to 135 volts. In nearly all citles the

r Te= voltage fluctuates with tho lighting load, and at

: some period during the day Is high enoup,h 10

O P E R ; O N : : damage the delicate tube Glaments. That is why

tubes lose their pep after short service and why the

new Centralab Radio Control Box is an essential

and economical accessory for most “‘AC™ set owners.
The Centralab Control Box Is a manua! line
volt,u'e' coanl for “AC" gets. It capn be adjusted
NO “TUBES”’-NO “B” BAT-
TERIES - NO COSTLY
«ELIMINATORS”

t and for any local condition. 1t will pro-
WITH THE

io tubes from high line voltage tbat would
0”](‘\'\\'!5@ soon paralyze or burn them out. It

SKINDERVIKEN A
TRANSMITTER UNIT | . . .. e o e

insures longer tube life and better radlo reception.

‘The Centrs Coutrol Box is casily mounted
within the cabinet. Adjustment is made by means
of a knob, and when orice set to obtain the average
workable voltage need not be adjusted again.
Connected as easlly as placing a lamp into a wall
socket. Furnished complete with receptacle and
cord. No other wiring neccoessary.

Price $3.00
At your dealet’s, ot write us.

CENTRAL RADIO LABORATORIES

19 Keefe Avenue  Milwaukee, Wisconsin

new "“plate-
tnbe now available to French experi-
tive and inexpensive way to satisfactory speaker menters.

operation. Easy to build and operate circuit.

Simple microphone unit provides a most effec- less’

Everybody can do this now with | foymed by a metallic deposit (chiefy mer-
a g]\nulclvﬂ\cn Transmitter Unit. . A .
is fastened to the dia- | <ury) on the inside of the glass wall of the

phragmn l)f the speaker llmt It will tube, to which contact is made.
actasa’ mlfmpnr)m(- rela very Y ,
N time an_incoming signal actuates The filament takes 0.06-ainpere at 3.5 volts
the diaphragm, the electrical resist- s oty = s p L walts
e P s, it a1} b (the standm (,1 French filament voltage),
varied correspondingly and the cur- | and works with plate voltages about half
rent from the batterv, in series 0 .- 2 - : .
with it and the loud speaker, will fluctuate m-c«*u-dingly. tl _Se of the o dmm} tubes.  An internal
Thus the problem of securing sufficient power resistance of from 25,000 to 40,000 ohms
;gl\:g:‘{\ute the loud speaker is si ml} and adequately (ﬂccording to t_\'pe, the tube being pro-
The results from this very novel and simple unit duced in three types, for use as radio-fre-
will astound you. . H " T ; o fron
The expense of this hook-up is trifling compared quency Flmpl.lﬁ(:), (]etL(tr_”’ and audio-fre
to the (‘laboli:tc, tube eircuits that give no greater quency amplificr, respectively) and an am-
actuation of the speaker. : : o e o .
Besides this there are many other valuable uses in p.llﬁ(‘atAon consfant of 12 to I5 are “:Il}les
Radio Circuits for this marvelous little unit. Every | given by the muakers. The most striking

builder of Radio sets should have a few on hand. feature is the practically completc absence
LIETENIII\VG "l;thIQOUGH “{ALLSh of microphonic effects.
Tk zhly sensitive detect , i
the :-l:alofgl:mg\—ad\eos:l?hct;n )thrmr:vsvl*?w\nl(lg \:lﬁ? g\rli T Less Statlc
Plenty un and real detective work too Shar er unin Bring Your Set to
CONDUCTING _SOUND THROUGH SToRER In Our P S Maximum Sharpness

IN EVERY HIGH GRADE CIRCUIT TODAY

MODEL “N’’ VARIO-DENSER —M!icrometer ag-

The Mcnace of Mars, by Clare
Winger Harris, Most of our em,yxl}(ul;mde assures exact osciliation control.

readers will note with pleasure {ng, nore volume,
this announcement of a new clearness aud sta-
story by Mrs. Harris. 1ln this bility.  Capaclty
tale, the structure of the atom range 1.8 to 20

October Issue:

WATER
Make yourseli a miniature submarine signaling
npparatus like those used during the war, S)mple
¢ircuit with this microphone unit gives splendid results.

12-PAGE INSTRUCTION BOOKLET

containing sugzgestions and diagrams for innumerable dtl miero-micro=
uses, furnished with each unit. and ‘the analogy of the planetary systems 00.
- O'f the wuniverse thereto, and cosmic farpie: Lrtto 51,00
changes affecting the earth disastrously, Model
P. G. MICROPHONE TRANSFORMER are all treated in a most instructive Made tn 3 vartable capacity ranges: price, each, $1.50.
manner. FREE BLI: new up-to-date book of wiring dingrams

A Modulation Trans- of all leading circults. Write today for copy.

1?r:;§lr fgpm-mll_\_ d:,l— The Voyage to Kemptonia, by K. \I Seott.
1.};:(‘Skmde:\vl!usyf’rl\;” } Certain irregularities of our moon’s motion
mitter Uit i_({' o bave led some of our astronomers to be-

! AR any lieve that there is another body—small, to

other wuses. Primary vy 0
robtatating. be sure—Dbetween the earth and the mtnnnl
stria

15 ohm ; sec- sz i Around the idea of this extra-ter

ondarv. 55 body is woven an absorbing tale of un-
o usual interest.

_—— The Skylark of Space. In the concluding
FOR SALE AT LEADING DEALERS f}}:ap‘ter\ ?t thlqlxmsrl\\. lour author confines
) A e travels of the ylark to their ne\-']y
s EOFNOFdB Dll‘ﬁt. asmgﬁupon Below dl]SCO}Vtr(d planet, the inhabitants of
which  scein to havc made marvelous N O
) ¢ k- *
\ 0 N EY strides in mechanical science, bLut fall chuueswho“o?n ‘xjrfaske S'll‘gist \33?72
When the postman delivers your order you pay him for short of the advances in atomic theories Recelvers, and  Sharl - Wave
whatever you have ordered, plus a few cents postage. and chemistry made by the Earth people. Adapters.
e e —— _I(IlU\\ ILo use the new screen-
)
PRESS GUILD. INC. R-10-28 To the Moon by Proxy, by J. Schlossel. g\r:f‘-mts“)e in D.C.and AC"
16-18-R—East 30th St., New York. N. Y. The mechanical man, to most of us, seemed How to build Iower Ampli-
Please mall me at once 23 many of the following ltems nothing more than' a far-fetched dream flers. and ABE Eliminators. Up-
as I have indicated. only a short time ago. Yet today we have l(lal-(hc-mlnuif_v Ilnfcinnauon on
Skindev\vlken Transmitter Unlts at 95¢. tor 1: $1.75 not only “the lecm salesman” and “auto- S iy derelapments,
. for 2: 82.50 for 3: 83 20 for 4. matic change maker,” but we actually sg:é‘tfor:"il(]dﬁ,rjéyF“‘s' Dedtezs,
W]'E;elf}d\ficrophone Transformers at $2. . have a mechanical man—a product of the ———————— e ——— —
ltond Bpecle&e\aerpe{luslpgila&ay the postman the cost of the Westinghouse LElectric Company—who will KARAS ELECTR!C COMPANY
start yotln' lvzu:uu'n c;rp(dt cleaner, answer 4038-K N. Rockwell St., Chicago, Illinois
your telephone, an o wvarious other + Freo Book!
Namo.......ovviviinvnnnnnnan e e things, in response to the proper stimulus. Hease send me your Fr o
The author cgncexves a creature of vastly NAME. o vvirinnnnnnns e
QAECSS. + e v e e more extraordinary abilities, and so gives
A ey us a most absorbing story. Address.......... A
Gty . it iinsiniissannassoannanass Stale.............
L8511 - 117 NP 4033-K

Please say vou saw it in Rapro News

o

¥
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THE NEW LEUTZ
UNIVERSAL TRANSOCEANIC

S TUBES

o

it 1
. @ 8 ) i

WITH FOUR UX222’s
AND 2—UX210’s OR 2—UX250’s
NEW IMPROVEMENTS

HE UNIVERSAL TRANSOCEANIC
has now been completely redesigned
to use the new 222 Screened Grid Tubes
in the four stages of radio frequency

amplification. The total radio fre-
quency amplification is now approx-

push - pull system. The push - pull
power amplifier will take either two 210
or two 250 power tubes, the most power-
ful audio amplifier one could desire.
The undistorted output available for
the loud speaker is approximately five
times greater than a receiver using

imately 810,000 compared with only
10,000 obtained with the 201A tubes.
This allows increased receiving range,
greater volume on distant signals, and
without .any loss in selectivity. The
detector circuit has been altered to
use the new 200A type detector.

only one 210 or 250 power tube.

The 400,500 Volt BC Current Supply
has been changed to the full wave
type, using two 281 rectifier tubes for
increased output. Provision has been
made to use a Dynamic speaker if
desired. The addition of the Leutz
*“A” Current Supply having a capacity
of 3 amperes at 6 volts makes the set
available for all electric operation.

The audio amplifier has been further
improved, a total of four stages being
employed, two of these stages in a
PRICE — COMPLETELY CONSTRUCTED AND LABORATORY TESTED — $250

{NO ACCESSORIES)

Complete Constructional Blueprints—3 Large Sheets—$2.00 Postpaid

A NEW RADIO BOOK for Custom Set Builders, Broadcast Listeners, Experimenters
and Radio Engineers: “MODERN RADIO RECEPTION"—by Charles R. Leutz

PRICE — $3.00 — POSTPAID

384 PAGES—OVER 250 ILLUSTRATIONS—FULLY BOUND—6 x 9 INCHES
Subject to refund if returned as unsatisfactory within 7 days

C. R. LEUTZ, INC.

195 PARK PLACE, LONG ISLAND CITY, NEW YORK

Please say you saw 1t in Rad1o News
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RADIO-
LITE-
TENNA

Write for details

AERIAL INS. CO.
GREEN BAY, WIS,

Sub-Panel Brackets

Sub-panel brackets in various
sizes ranging from 1 to 21*/
in height and from 777 to 117
in length. Cut illustrates No.
11, Wrlte for literature.

Ameﬂcan Radio Hardware Co.
108, 135
New York, N. Y

BAKELITE PANELS

MAHOGANY or /BBLACK

7x .51.00 s{un

7 x 2 1.20 1.7

7 x 24. 149 2.00

7 x %6... 150 215

All Odd Sizcs Cut to Order,
12¢ per Sq. In.

Mail Ordors Flllcd Same Day
send Money Order, Plus 15¢
for Postage

CENTURY RADIO PANEL
Now located at

G7P _Cortlandt St., New Yark
Telenhene Rector 7468

BUILD THE NEW
Screen-Grid Hi-Q 29

MHammarlund
Roberts
CUSTOM~BUILT
Radio
A.C. and D.C. Models
Send 25¢ for
Construction Book
Hammarlund-Roberts,

Inc. ’
1182 B’way, Dept. C, N. Y.

Cardwell
Balancet ‘st

An cfficlent
condenser
for neutra-
lizing. bal-
aneing. ver-
nler, ~ ete. =
1t is also manufactured in dual mo-
del having two sets of stator plates
which in operation give an lncrease
on one side and corresponding de
crease on other. Write for catalog.

Allen D. Cardwell Mfy. Corp.
81 Prospect St., Brookiyn, N.Y.

USE YOUR RADIO MORE!
Thousands of homes met more
use of their radio because of
the exceptional economy :md
dopomhlnll(\ of our I3** an
AB’" equipment. “lll’l‘Ll
KIMLEY ELECTRIC CO.
441 East Ferry St.
Buffalo. N. Y.

The Standard Resistances
of Radio
El Menco radio products have be-
come standards of gnality and
{wrfomlunve by sheer merit alone.
Resistances of accurate and un-
changing values. Write for ltera-
ture on these and other products.
Electro-Motive Eng Corp.,
127 Wost 17th St ew York

VALLEY POWER UNITS

Dependable,
Silent B’
Power Supply

ODerﬁtes from
to 12 tubes.
De\n..n('rl
operation  with
all radio re-
ceivers. Toggle
switch on
panel controls
lighting  cir-
cuit. Ampli-
fier and de-
tcclnr controlled by variable re-
sistances, Silent. dependable and
tharoughly efficient. Write.

VALLEY ELECTRIC CO.,
St. Louis. Mo.

KLOBER SOCKETS, type 125, 60c.
Genuine bakelite throughout, Abso-
lutely shock-proof. Designed to give
maximum efticiency permanently.
Write for literature
KLOBER RADIO CO.
1022 E. 178th St., New York, N.Y.

CABINETS

For Those Who
Buy the Best
Distinctive, to
say the least,

are these ex-
quisitely
workod
radio cabinets,
ach one of
the many
styles, a mas-
terniece of the
LR
man‘s 'a rI ’

53— Wn!e or lit-

& erature

NEDMEL FURNITURE co..
241 W, 36th St.. New York City

O’NEIL Dynamics

The
Speaker
Hit of
the Season

Two types—
one for A.C.
operation, the
other for D.C. Equipped with our
dynamle units. Beautiful two-tone
wialnut finish to inateh the popular
sets. Write for literalure,

O'NEIL MFG. CORP.
West New York

B. M. S,
The New ldea for a Radio Party

Lots of fun: fool your frlends. Be
your own broadeaster. Just plug the
Home Broadcaster Into detector
socket of vour radio and you can
broadesist your voice just lke the
announcer. Write today for dala.
Brooklyn Metal Stamping Corp,

Radlo Hardware

Every type of terminal used in
radlo work, angles, lu qmuml

clamps, bus bar stri in fact
€ thing to make sct con-
struction  better and  easier

Write for {tterature
F. R. Zierick Machin¢ Works

Supmlm quality <otkcls designed
for m

Mlcnur Sacket,
Na-ald  Delu se  is
sure to meet your requirements,
Write for literature en this and
ather Na-ald achievements.

WIRE-WOUND

RESISTORS )

FOR EVERY PURPOSE

There I8 a Harfield Resistor for
every place that resistances are
called for in radio. Write us
and let us tell you about them.

HARDWICK-FIELD, INC,

We cater (0
as manufacturing trade.

Cortlandt Panel Engravlnq Co.
165 Greenwich St., N. Y. C.

deuler to show this line to you.

E. MOUNTFORD
30 Sulhvan St., New York

catalog or pick them owt at your

nearest dealers.

FAHNESTOCK ELECTRIC CO.
Long Island City, New York

NOPHONIC
TUBE
CAPS
Stop That
Howl}

‘To get the
best  from
your set.be
sure
ﬂll

m P
Nophonic Tube Caps. Stops
au wbmuon of the filament.
LASt PR o o voe o5 aii oy - 25¢
Ask your dealer ar wrile direct
MERTZ SPECIALTY CO.
1306 Stockton Street

WESTON INSTRUMENTS
WESTON INSTRUMENTS
precislon instruments,

WESTON ELECTRICAL
RUME CORP..

aro

Wilmintton, Del.

589 Freln‘\ghuilseﬂJ Ave Newark,

VITALITONE
Lifeliktone
SPEAKER

Ask for!
Ieerature

TReceptlon so perfect that you will
believe you are in the studie with

the artists. ‘Take no substitute.
INSIST on Viualitone

VITALITONE RADIO CORP.
88 University Pl., New York, N. Y.

Linecaln No. 105 first. and Lincoln
No. 106 second Audio Transformers.
LINCOLN RADIO CORP.
329 S. Wood St., Chicago, 111

New Jersey | 718 Atlantic Ave., Brooklyn, N.Y. 6 Howard St., Now York, N. Y. ALDEN MANUFACTURING 00 122 Greenwich St., New York
Springfield, Mass.
| — | LINCOLN REVOLUTIONARY
A F. 7 Sandar
Transfermers
I FAMOUS Designed by Speakers
3 FAHNESTOCK | K e n dall Leaders by
Claugh. Give Popular
CONNECTION | 509, more Choice
undistorted Sandar low-
| KROBLA K LIPS amplifi- tone  quality
> 2 i GDI i
BAKELITE and RESISTORS D nestock | e bass feproduntion
HARD RUBBER For A, B, and C Eliminators clips meet every | ¢ 5145 ling of speak-
DRILLING — ENGRAVING KROBLAK resistors never i o¢ | Marvelous ular demand.
PUNCHING — STAMPING change their values, regacdless @ Then 0 appal pu tll' tone quality, . Mellow recep-
Latest Circuit Panols in Stock of operating conditions, * Write || (05 L1600 d{]l??l)’nﬂl']ce POSItVe | Qpocified in’ famous Lincoln 8-80 |4 cer th
~ 4 abilivy Write for -, on_over the E
retail as well Jor literature, or ask your recelver.  Write tor information on | entire musical scale. Write to us.

SANDAR CORPORATION
Long Island City - New York
Division of Farrand M{g. Co., Inc.

Pacent

PHONOVOX

THE ELECTRIC
PICK-UP

Pacent Electric Co.

Inc.

91 Tth Ave.  New York |

ROLLER - SMITH_ PRECISION
INSTRUMENTS FOR RAD1O

We manufacture an instrument for
every need In radlo. Send for bulletin.

ROLLER-SMITH COMPANY
2134 Woolworth Bidg., New York

Carborundum

THE LOGICAL DETECTOR

Bell-clear, Noissless, - Sensitive
The Detectar alone ts suited for
use In any sct wired for a per-
manent erystal detector, *

Write for literature.

CARBORUNDUM COMPANY
Niagara Falls, N. Y.

SAVE YOURSELF MON

SET BUILDERS
DEALERS!
Save money, time
and  bother by
purchasing  kits
and parts from
us. Maxlmum dis-
counts to dealers,
Latest kits and
parts always in
stock. Send NOW

for catalog.

Wholesale Radio
Service Co.

6R Church St.
New York

<

PYREX
Radio’s
STANDARD

Insulating
Material

It it's Insulallon—be
sure it's PYRE

Write for dcxertpuoe
o

Cornling Glass Works
Corning, New ank

‘RED LION
» Cabinets

Authorized
furniture for
all Atwater
Kents. Each
design a work
of art. Walnut
fintshed: twg—

tailsand prices
Model _illus-
trated, $45.00

RED LION CABINET COMPANY
ed Lion - - Pennsylvania

BRAIDITE
Hook-Up Wire .
“The Braid Slides Back”

solder
slides

Make your connection.
it and the insulation
right back into pluce,
SOLD 1Y ALL DEBALERS
If yours can’t supply you,
order direct

25 Ft...35¢ 25 Ft...30¢e
CORNISH WIRE CO.

32 Church St., New York

The Rapio DIReCTORY is your buying guide.
only one product at a time. Write advertisers for complete catalogue.

Space permits display of

o

g;;
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DIRECT

ONE
Natural
Tone

A Designed
tor use

List
Prica
$12.50

with or ,
YOUR . without e . A
$P2Rl2053 oy Moisture-Proof Extension Cords
s Birnbach Tstenslon Cords permit
Postpaid Speaker ta be moved Lo

Attaches
AMPLIFLEX LOOPS ach Cord
Collapsible, Tolding — B
Compass. _Lisl prlce, $:
price, $2.79. postpaid.
Rpecial Bargzains now,
SPIEGEL RADIO COMPANY
135 Liberty St., New York City

aften due o L
Your neig
sizes in stk
feot Iengths.

BIRNBACH RADIO CO.
254 W. 3lst St., New York

If you want
more hours of
service per tube,
insist upon

RADIO TUBES
“‘The tubes with
the patented shock-
proof bridge.””
A tube for every radlo pur-
pose. All the A.C. types.
Write for literature.
Perryman Electric Co.,
33 West 60th Strect
New York City

Inc.

Beautiful cabin-
eis mude

by

one, Madel illus-

trated [Is known

as our Type 1. American walnut

imported overiays. Price $36.50.
Write for literature

RADIO ALLIED MFRS. CORP.

1340 S. Michigan Av., Chicago, IIi.

ORY —

WEBSTER

AU TO-POTENT!ALATOR
ds " ALY A Webster product that instantly and
Eddy currents reduced to minimum. | aygomatieally reguiates local A.C.
Permanent adjustment assures the | yoltage, producing even supply of
highest quality tone reproduction. | eyrry JOST ted for operaticn of

Write for detatls AC. sets,  Send for our caf dog.
BEST MANUFACTURING CoO. THE WEBSTER COMPANY
1200 Grove St. irvington, N. J. | 854 Blackhawk St.. Chicago. HI.

operation. Power without ¢

The Ultlmate in Precision
Short-Wave, Plug-In Coils
Write for complete details
and free Instructions for build-
ing an short-wave

B r.
AIR-KING PRODUCTS CO.

222-226 Grand Streot
Brooklyn, N. Y. ‘

GAVITT

EXTENSION CORDS

A fine, durable cord. Rubber in-
sylated, twisted, and covered over
all with high-grade mercerized braid,

Write for Ulerature

GAVITT MFG. CO.
Brookfield Massachusetts

RADIO PARTS OF

"VICTOREEN RADIO PRODUCTS T DI0 PARTS

200,000
RADIO NEWS  readers
carcfully sean the RADIO
DIRECTORY every month,
YOI’R product  here, at

the lowest cost in the
workl's  lary and  most
widely  read to maga-

71n¢
RATE CARD:

Per lssus
Three time rate... . $25.
Six time rate ...
Twelve time rate .
No order for Je
three insertions accer

Write for information.

230 S5th Ave,

i

Radio News.

BODINE

ELECTRIC TURNTABLE
Designed by experts {or radio-phono-
graph combinations.  Positively no
interference in  the loudspeaker.
Write today for full information on
this blg wew developmuut.

BODINE ELECTRIC CO.
2242 West Ohio St., Chicago, .

RECTIFIERS
. Bone-dry
Noiscless, Durabje
Compac!
B-L Rectifiers em-
body a new prin-
ciple. They are
adaptable o all |
types of elec
equipment requir-
ing low voltage
rectifiers. Write
for further infor-
mation.
THE_ BENWOOD-LINZE CO.
1832 Washington Avenue
Louis, Meo.

BACO VOLTAGE REDUCER

Equalizes A.C. voltages on the re-
cetver. Saves the tubes from over-
strain.  Prolengs life. Tnstall them

for absolute protection.
Wrue for ticrature

BACO ENGINEERING COC.
1341 Flatbush Av.. Brooklyn, N.Y.

H. A. STILES
Beautiful Cabinets

Be sure and see our line of cab-
inets before you buy. Beautifully
designed utifully made and
beautifully finished. All standard
sizes.  Write for literature.

TILES &

H. A § Co..
174 Portland St.. Beston. Mass.

A complete llne of quality radio
DA and tools, Sockets to aceom-
| ate  all  tubes. Reautitully
- gned dials and knobs. Bind-
p AssUres  MAYIMUM  re- | ing  posts, exlension  GGBNECLOTS;
;:ms-da(Send ";';, 0”\‘;."‘["““0“ and | many other radio waris.
cuit, o 00 fhe Viloreen el | hopsicK FALLS RADIO AND
ELECTRICAL PARTS MFG.
THE GEO. W. WALKER CO.. CO0.. INC.,
2825 Chester Ave.. Cleveland. 0. Hocsick Falls. N, ¥,
l SMITHCRAFT WROUGHT
IRON RADIO TABLES

UTAH Exponential Horn

Hlustration  shows Serlis  1000—A
very popular munber for Phonograph
Cabinets. Send for commplete calalog of
the varlous horns of this type that
we manulacture,

UTAH RAD!O PRODUCTS CO.
1615 S.Michigan Ave.,Chicago, Ili.

FERLA N

SI\TITH SALES CO..
Mass.

B, H.
755 Boylston St.. Boston.

DE JUR
VITREOUS ENAMELED
POWER RESISTANCES

Yor "B climinstors, pawer ampli-

Roagw
A.CI. operated. Extremely sen-

silive. - Terriie_amplification. | | fiers and Dot b i ¥ Ticon pesist:
Only two eontrols: abe for tun- § | G0 b etory ice 0 U
ing, the other for volume. Ynuous, Satisibotory ssrvich W tae

radio publle.  Wrlte for caltalog.

DE JUR PRODUCTS CO.
199 Lafayette St., New York, N.Y

Write for information and prices
Electrical Research S,
Chicaqo s

Arcturus
Leads
Again

The ARCTURUS|
type 22 was the
st shielded-grid
tihe on the market
ARCTURUS  pot

opment, it leads in qua'ity, also
Send for our catalog of Arcturus tubes
—leaders, first, Jast, and always.

ARCTURUS RADIO COMPANY
Newark New Jersey

only Jeads in devel-f|

Ferranti

Transformers
and Chokes
for
Every
Purpose

The unlform
high quality
of the FER-
RANTI line of radio products has
made them the standard for compari-
son throughout the radio world,
: Write for complete fterature

FERRANTI, INC.

I-l 130 w.

42nd St., New York,N.Y.

HERALD
Gothic
Mantel

Speaker

For Electric

an
Battery
Sets

Handsome, campact, wonderfu) pur-
ity of tone. Equipped with new tone
flter. Never rattles, regardless of the
power behind V. Send for particulars

HERALD ELECTRIC CO.
29 East End Ave_, New York, N.Y.

RO OV S
COMPLETE
AERIAL KITS

AND

EQUIPMENT

Ask your dealer or write dircct 10

CONSOLIDATED CORPS.

Green and Congress Sts.
Chicago, Il

OGUE

NONPAREIL
RADIO TUBES

Just the right tube for
every radio use. Power
tubes, A.C. tubes, the
regular Jine—each one
must come up o our
rigid tests, Instituted to
insure their being of the
highest qualiby. Kead
our literature  before
buying your next Lihes,

ALLEN MFG. CO.
,102 North Fifth St.
Harrison, N. J.

\%

SONORA
ELECTRIC

Stevens
Spea.kgrs

PHONO- The

GRAPH Golden

MOTOR Volce
For Radio- | of Radio

phonograph

- combinations Stevens
Absolutely no interference with Speakers
programs.  Made by speeialists in reprodyee  tones
phonograph equipment. just as thevw
come from the entertainers. Clear

Send jor full tnformation

SONORA PHONOGRAPH CO. Write.
50 West 57th St., New York, N.Y. STEVENS MFG. GORP.,
I 46 East Houston St.. New York

and accurate of the entire seale.

NAME
PLATES

WE SPECIALIZE
IN NAME PLATES OF
ALL VARIETIES:
ETCHED PLATES,
EMBOSSED PLATES

RADIO ESCUTCHEON PLATES
Write for Samples and Prices.

EtcHep PRODUCTS Corp.
Queens Boulevard.
LONG ISLAND CITY -~ N.Y.

REMLER

Interchange-

able Induc-
tances

ed to be plug-

changeable primaries
Various primaries are

availahle. Write for
literature. ¢
Gray &  Daniclson
Mfg. Co.. 260 First
St.. San Francisco.
Califernia.

1 142 tinerty st.,

into the standard -l
] soziicl. F‘.quip J k!“ MERIT
e e e || |G Masimum satisfactio
moveable and inter- ¥ 204 longer e th

Silver-Marshall
660-17tA UNIPAC
Supplies complete “°A-B-C"" Pow-
er.  Contains built-in push-pul)
amplificazion stage requiring two

| 1714 type power tubes.
List Price Wired $76.00 szs_so
YOUR COST
In Kit Form—Your Cost $26.50
ALL NEW SEALED CARTONS.
RAUNER RADIO CO.
New York City

TUBES OF
EXTRAORDINARY

are’ the high-lights of)
vlvania Tube success. A tube fo
y use tn radlo.  Write us today forj
iteratureon our superior radtotube !

SYLVANJA PRODUCTS CO.
Emporium Pennsylvan

The Rapio DIReCTORY is your buying guide. Space permits display of
onlv one product at a time. Write advertisers for complete catalogue.
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WHOLESALE PRICES

StorDealers,(ommunily Set Builders, General Repairmen »
| and Agents!

Be sure to get this great 144-page book
with net prices to the radio trade.

Radio Specialty Company is radio’s
oldest radio parts mail order house in the
country, and the new confidential prices
on standard radio merchandise are the
lowest of any radio house.

We are ready now to appoint additional
agents in all parts of the country. If you
are centemplating making big money
in radio merchandise, be sure to get in
touch with us at onca.

ishere!

Radio Specialty, as usual, is first with
all new things. Send at once for free
booklet for lowest prices on all tele-
vision parts which have been put on
the market so far. (If you have
Catalog No. 18, just ask for the
Television Supplement.)

THIS
1494 PAGE

RADIO
CATALOGUE

3T ‘REF

=

Bl”] from Radios Oldest Mail Order House!

-We are the oldest established, exclusive radio mail order house in the country.  teous service. We carry a larger variety of radio parts, radio instruments,
All orders are positively shipped within twenty-four hours; quick, prompt, cour-  accessories and radio findings than any other radio housc in the country.

You will find ini{Catalog No. 18 the largest assortment of radio merchandise in this country. Radio Specialty

y carries more radio parts and radio material than any other house in the country. You will find in this c atalog

‘ [/ 4 ositively the largest varicty of radio merchandise.
] | * P If ouyarc in need of certain small radio parts that other radio and mail order houses do not bother to carry
. as l get t%e Rasco Catalog and you will find the small parts there, anything from a acrew to copper ribbon, tele.
phone diaphragms. as well as thousands of other small radio findings. Just to mention a few: .

j Lugs, nuts, jacks, plugs, all kinds of knobs, cords, panels, screws, shiders, washers, selenium, tinfoil, switches,

crystals, cap nuts, Litz wire, cord tips, brass rods. resistances, binding posts, switch parts, carbon balls,

switch points, lock washers, carbon grains, ground clamps. metal pointers,

insulate d tubing, low melting metal. antcnna conncctors, as well as thousands
ANYTHING / ofsot?:ei articlesg. We carry the Largest Variety of Small Radio _Part. in
IN RADIO the World, BUT We also carry All Standard Radio Merchandise.

”
i

il

Please say yor saw it i Raoio News
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Radio Free Blueprints Available

(Coulinued from page 319)

fuctorily in this manner, yvou can make it
work a loud speaker by adding this simple
two-tube auplificr to it. This amplificr will
also work perfectly with any tining system
if it is counected after the first deteetor
tube.

No. 56, “The Neutvoheterodyne! June,

1928 number: This is a seven-tube super-
hetcrodyne of advanced censtruction and
design.  Although we do not recommend jt
to the beginner, the man who huas made one
or two smull seis and who is ready for
something more ambitious will find this out-
fit very interesting. It is considerably
cheaper and easier to make than most super-
heterodynes, as the intermediate transform-
crs can be wound at home and matched
without trouble. Unlike most “supers,” this
receiver tunes with only single sets of dial
reacings, aud not with double readings.
No. 59, “4 Sturdy «ud Dependable ‘B’
Power Unit,” July, 1928, wwucher: This is u
husky “B” socket-power unit, designed es-
pecially for the Neutroheterodyne, but which

Al work equally welt with practically any . .
ol work uaty well it pectios o\ A C - Set without changes (n

350 volts tor the operation of a 2I0-type

lt):::i:‘,lhzu:):&lll:g]haa enough capacity for a w[-r[ng or eVen the Gojl‘ Ofngw Z‘ub&f

Na. 37, “d Crystal Set” July, 1928 iwn-
Ler: This is the vevy simplest possible racdio
receiver that can be made for the actual
reeeption of signals from broadceast stations.
The whole thing is only six inches square
and three inches decp and can be assem-
hled at a cost of less than $2.00. 1t uses
neither tubes nov batteries, but will bring
in stations up to 25 ovr 30 miles away. [t
can be assembled in an evening by any in- Kuprox A.C. Power Pack.
telligent 12-year-old hoy. : Makes any battery set an

No. 58, “d Junk Box’ Short-Wacve Re- elecmg;;:s%. :ﬁf_c"er'
cetver,” July, 1928 number: This is onc of

’ (GHERE'S no necessity for discarding a good

battery operated receiver to get the conven-

ience of A.C, operation. The Kuprox A. C. Power

Pack converts any good set into an electric A. C.

set, without changes of any kind in wiring, with-
out the use of harnesses or adapters.

Kuprox equipped, your present set, using your
present tubes will give you super-fine A. C. op-
eration. Everything your radio did before, it will

the most popular receivers Rapio News has
cver described. It is a simple two-tube
affair assemhbled on a small board, and uscs
parts that practically every experimenter
can lind in his junk box. With four plug-in
coils wound on tube bases, it covers the
short-wave channels from 20 to 100 meters.
Hundreds of people who have huilt this

do even better. And there’s nothing to bother
about . . . the entire set turns on and off at your
light socket. The Kuprox A. C. Power Pack is
a permanent addition to your set that will double
your radio enjoyment.

Several models are offered. One that supplies all

set have heard short-wave broaceast sta- Kuprox Multi-rate Recti- radio power for any size get. Or separate fila-

tens M imang parts. of the watld. fier, for trickle charging,  ment and plate models for those who desire this
No. 60, “A4 Two-Tube Reflex Sel of Sim- dypamic speaker opera-

ple Design”” Awgust, 1928 number: Another
good set for the beginner. It uses two
tubes, hut gives the results that about 31,
tubes would give in an ordinary cireuit.
No. 61, “A Booster Unit for the Brown-
ing Dirake” August, 1928 number: The
original Browning Drake uses only one stage
of tuned radio-trequency amplification. 1f
vou own one of these receivers and want to

tion, etc.  $11.50 form. And an efficient “A” model that supplies

filament current and will operate in conjunction
with any good “B” eliminator. Priced from $32.50
up. See the various models at your radio dealer's.
Or, if you first desire more information, we'll be
glad to send it if you will write.

THE KODEL ELECTRIC & MFG. CO.

increase its sensitivity and selectivity, make Kuprox Replacement Unit Formerly The Kodel Radio Corp.
- > eliminates acids, liquids,

ir

up this sitnple booster and hearv more DX. bulbs from trickle char- 501 E. Pearl] St.
00

No. 62, “d Screen-Grid Short-Wave Re-
cetver,” Augusi, 1928 number: Most short-
wave receivers use a simple regeneralive
circuit. This one has an additional radio-
frequency amplifying stage which makes the
reception of distant short-wave broadcast
stations more reliable. It has only one tun-
ing control and does not requive compli-
cated shiclding. It is an inexpensive, casily-
constructed set that will work without
trouble,

No. 63, “The Screen-Grid Strobodyne,”
September, 1928 number: This fine set has

. . Cincinnati, Ohio

Please say yon saw it in Rapio News
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AGood
Antenna System

will improve

Your RadioSet!

Few set owners realize
how importantitistohave ¥
a good antenna system, An
old,corroded antenna picks
up very little energy from
broadcasting stations, and
the receiver cannot work
properly. A Beldenamel
Aerial Kit assures an an-
tenna system of high effi-
ciency. Furthermore, it is
permanent, because a Bel-
denamel " Aerial cannot

7
m.

/ff:

corrode.

. Beldenamel Aerial
Bare Copper Wireis protected
Aerial Wire dagainst

Corrodes
Rapidly

Other Belden Radio Products

Indoor Aerial Kits, Colorubber
Hookup Wire, Aerial Accessor-
ies, Battery Cords, Extension
Cords and many other items ars
included in the Belden Line.

B

]
Fo

w

Ask your dealer to show you
the New Belden Loudspeaker
Extension Cord that is flat and
lies under the rug. No unsightly
wiring around the room. Does
not wear the rug.

Belden Manufacturing Co.
2314-A S. Western Ave. - Chicago

been acclaimed the most scnsitive one of
the year. It is an jmprovement over the
original Strobodyne, which was described in
Ravto News last summer and which has
achieved world-wide fame. 'The large blue-
prints show cvery detail of the intcvesting
construction.

The three latest blucprints are listed else-
where in this number of Ranto News. They
show the construction of a completely
shielded short-wave receiver, a simple
screen-grid set for the heginner, and a com-
bination broadcast and short-wave outfit.

Please remember to write your name and
address clearly, and to state specifically
what blueprints vou want.

Reception in a Draped Room
is More Pleasant

ROOM which is generously furnished

with rvugs, stuffed furniture and cur-
tains or other draperies usually has better
acoustical properties than one which is
comparatively bare; and it, thcrefore, can
be expected to make the radio reproduction
sound better to the listener's ears. In a
bare room the sound produced by the loud
speaker tends to develop echoes, which
sometimes completely spoil the performance
of the set.

Treatment of a Baseboard

IF you plan to use a wooden baseboard .

as a permanent part of a vadio receiver,
it is a good idea to give it two or three
coats of shellac or varnish before mount-
ing any instruments on it. It will then be
less susceptible to warping than if it werve
left uncoated.
PENETRATING RADIATION
When Dr. Brown’s X-ray machine
Made static in our block
The neighbors Tost their patience and
The patients lost thetr Doc.
—Helmers Huebner

Radio News for October, 1928

MASTER
VOLTAGE
CONTROL

This voltage regulator (patent pending) is a
necessity on all A \
tubes from burninog out by reducing excessive
line voltage to the proper value.
install it.
for the proper voltagea Has no moving parts,
thercfore nothing to wear out or get out of
adjustment.

Simply call up the
power company in your
district and ascertain
the maximum line vol-
tage.
set into the marked out-
let of the MASTER
VOLTAGE CONTROL
to correspond to that
line voltage. These var-
ious line voltages are
clearly indicated so that
the proper setting may
be had. No voltmeters,
no tools or a service
man's time is required
for installation. ;
installed it requires no [
further attention. To
get proper life out
of A~C tubes and keep
them from burniong out

use o MASTER VOLTAGE CONTROL.

124 South Michigan Ave., Chicago, U. S. A,

92

sets. It protects A-C

Anyone can
Requires no guesswork in setting

NO TOOLS
NECESSARY

Plug your A-C

Once

PRICE $2.50

At your dealers or write us.

MASTER ENGINEERING CO.

Dept. 827-N

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE AND INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radio magazine
in existence.

Plenty of “How to Make It” radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE AND INVENTION
is so good that many RADIO NEWS
readers buy it solely for this feature,

Radio Articles Appearing
in October Science and
Invention Magazine

AUTOMATIC TUNING FOR THE RE-
CEIVER

BUILDING A PARROT LOUD SPEAKER

NEW RADIO DEVICES

RADIO WRINKLES

RADIO ORACLE

LATEST PATENTS

MEMEPE

RIP, A

ARTER

A New Principle in
RESISTORS

Steel Tube—Vitreous
Enamel

New steel construction makes
them unbreakable. Dissipate
more heat. Lighter in weight.
Terminals will not become
loose. Carter again leads
with this new product.

T
y Car(er Radio Co
i CHICAGO |/

Please say you saw it in Rapro News

Newest Informating

TO SET BUILDERS

Electiona, football g

ames, big / o

Nationa) events will boost radio Sy
business this year. Set builders will™
reaparich harvest. Barawikservice wil

make youmoney. Everythingin A-Ceets,

2

arts, supplies.
and. Orggxs shipped same day. Lowest rock-bottom

orld’s largest radio stocks ort

wholesale prices. -

Mail coupon for free Radio Catalog now B

BARAWIK CO. ciicSan' S,

Mail this coupon for Free Radio Guide
e S e S T e e e P i T O

1Y
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) : ional] g’llal‘alltee

LOFTIN-WHITE
JEWELL «‘MIESSNER

"R-P-L’
Recelver

PROVISION
IS MADE

FOR
ELECTRIC
PHONO-

GRAPH
PICKUP

to be the

" World's Greatest

Jewell and Miessner Licenses

i RADIO BROADCAST
RECEIVER

REGARDLESS OF PRICE

Sold Only Through Authorized Representatives.
Complete or in Unit Form

corre ronen SPECIFICATIONS

THESE SPECIFICATIONS MEAN SOMETHING TO ANYONE
WHO KNOWS ANYTHING ABOUT RADIO

Three stages of Loftin-White constant coupled tuned radio frequency amplification, giving
practically a straight-line amplification factor over the entire broadcast wave band. Giving
10,000 cycle separation,and due to new design of coupling in each stage it has an unusual sensie
tivity factor. True single dial operation with tuned antenna input and fu!l range volume control.
Automatically adjusted below the point of oscillation. Non-regenerative detector feeding the
audio amplifier that has an amplification factor of over 750, which is from three to five times
greater than any commercial types that are now on the market. Two stages of Jewell Dual
Impedance audio amplification, assuring straight line amplification over the entire band of
audible frequencies, feeding into a 250-power tube that has an undistorted output of over 500
milli watts. This amount of power is capable of overloading any of the commercial loud speakers
now on the market. In other words, nothing has been left out in the engineering of the receiver
that could be desired by the most discriminating radio critic, and also due to the fact that the

JEWELL DUAL IMPEDANCE Miessner system of A.C. operation is employed the A.C. hum is reduced to an absolute minimum,
POWER AMPLIFIER
Mr. Radio F d Professional Set Builder!
r. hadio I'an an roressional det builder!
Distributors for Loftin-White i X o . .
Tuner R. F. Amplifier, Jewell Audio Why not capitalize the prestige and distinction that goes with being our local representative in

your territory by selling the most remarkable radio receiver that has ever been offered to the
American public? This receiver was designed and engineered by the most prominent radio en-

gineers in the world today. Write us NOW for our EXCLUSIVE REPRESENTATIVE PLAN,

Amplifier, CeCo Tubes, Airchrome,
and Jensen Loud Speakers

FIELD REPRESENTATIVES WANTED Y 0 »
- o o Unconditional Guarantee---You Being the Judge

RADIO PRODUCTS LABORATORY ’ We unconditionally guarantee this receiver to be the best radio broadcast receiver that can be
1931 Broadway, New York, N. Y. built under the present known theories of the science and if, for any reason, it does not come
up to your every expectation, it may be returned to us, in good condition, any time within
thirty days and your money will be refunded in full.

RADIO PRODUCTS LABORATORY

Gentlemen: Kindly send me, without olligaticnr
your Field Representative Plan.

NAML. oo
AALESE. . o oo e F. A, JEWELL—GENERAL MANAGER
CHT v eee e State....... § 1931 BROADWAY - - NEW YORK, N. Y.

Please say von sav it in Rapte News
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Emoymg |
Fan Confndence k«»

TONATROL

Exclusively I
nidyne Co
Pagent Nos.

Trade mark

A Complete Line of Volume Controls

Concerts, sporting events, speeches, Jan—ho\v much

beiter they come in if your volume is just right!
Tonatrol enables vou to control volume smoothly and
adapt it to each occasion. There are types designed
expressly for your circuit, whether it's battery or A.C.
Can be had witn filament switeh or power switch
attached—3$1.50 to $3.00.

TRUVOLT

Reg. U. 3. Pat. O,

ALL-WIRE RESISTANCES

The idea) variable, fixed, and tapped voltage controls.
Truvolt Variables simplify B-Eliminator construction

by climinating difficult caleulatior

and making all

adjustments casy. 22 Stock Types —;J 50 cach.

Truvolt Fixed Re
set values by the u
Truvolt featurc!
values and current ratings.

. S. Patent 1,676.860
and Putents Pending

ances are adjustable (o different
of &hdmp clip taps—an exclusive
Made in all desirable resistance

Elecirad specializes In a full line of
Controls for all Radio Purposes

—_——————— - — “CUTHERE —m — — . — .

ELECTRAD, INC., Depr N-10, 175 Varick St., New York, N. Y.

Please send me d
on your mailing list e

Control Man

K d
Shall 1 Build?" (zml»( I\)c J_u‘ maiiing).

I am particular]

rs on the following products and put e

nilar “tA, ature.

troi Volume Control
E .Truvolt Divid
lu/ Linailing(:

DEPENDABLE “B-"BATTERY POWER

100 Volt Edison Element.
Non Destructive, Recnargeable B

Battery with
charger, 'xmr)nerl dry with whmon 312, 140 Volt with

charger, §17. 180 Volt Power Unit with Trickle h
(Jhargm, $24.00. l"r(‘e sample cell.  See how it ]
opera

S \’ NO MONEY—PAY EXPRISSMAN

Write for our Free Illustrated 24-page Booklet
SEEJAYBATTERY CO., 915Brook Ave., New York |

HOOK-UP BOOK FREE
§ Improve your reception with

CARBORUNDUM
Stabilizing Detector Units,
Grid Leaks and Resistors

One good radio idea may be worth -
millions. Barawik has thousands of idess
for radio set builders to make more money.
Barawik's Big Radlo Book will heip you
while elections are on and big national
events stir the world.

Send for your copy today — NOW,

BARAWIK COC. 29 cua Stnlon,

CHICAGO, U. 5. A

Ploncr sayv you soww it in Rapio News
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Laboratory Takes Wings

(Continued from page 301)

at 2:00 P.M., en route for Dayton. Com-
munication was maintained between Bolling
Iield and the aivplanc until Burgess Ficld
was reached, where we landed.  The last
one-half hour schedule was interrupted due
to a “short” in the keving circait in the
airplime transmitter,” but signals from the
Bolling Iield station were as audible at
Uniontown as throughout the trip. Upon
taking off at Burgess Field a short sched-
wle was worked with WYL at that station
by telephone.  As the beacon from Dayton
was Jaidd on the Uniontown-Dayton course,
WYL was asked to stand by while the air-
plane worked Dayton by phone. Telephone
communicalion was established betore reach-
ing Wheeling and maintained until landing
at G:45.
ARMY SETS SUCCESSFUL

“This trip has amply denwnstrated that
the SCR-134 can work far in execess of its
conservative © rating.  The experimental
double-voltage engine-driven generator func-
tioned perfectly throughout the 22-honr
flight.  This type of generator used sowme-

what in excess of the power requirement for.

the SCR-134, and will be used for the long-
range bomber sets now under development.
The adoption of this gencrator will lighten
the power load on the bomber, over the
SCR-135 power installation, approximately
190 pounds and will displace power equip-
ment and other apparatus at a saving ot
approximately $600.00 per bomber. A sim-
ilav type generator for observation planes
will reduce the observation load approxi-
mately 50 pounds, and displace equipment
costing approximately $£100.00. A similar
zenerator will eliminate the need for bat-
teries on pursuit planes and will lighten the
pursuit load considerably by the displace-
nment of dynamotor and battery.

“With the facilities for directly compar-
ing vavious types of apparatus in the air-
plane during flight, and for making vepairs
and changes on apparatus during flight, the
C-2 airplane has more than paid for itself,
even in the limited time that it has been
in commission as a fAving radio labovatory.
Considerable data have bcen obtained on
short-wave propagation during the day, and
this type of airplane, due to its navigation
and power equipment, will make it possible
to safely and economically conduct lonk-
range night vadio and navigation experi-
ments.”

PRIVATE EXPERIMENT

Radio airplanc experiments of extensive
nature are now also being conducted hy the
Pilot Tlectric Mfg. Company, of Brooklyn,
New York, under the supervision of its re-
scarch enginecr, Milton B. Sleeper. Tar
this work a specially-constructed six-puassen-
ger Stinson-Detroiter monoplane is being
used, the various expervimental transmitters
of the plane operating under the call letters
2XBQ. A portable ground station with the
call lelters 2XBYP, evected at Curtiss Field,
Long Island, is also on the air frequently.
Pictures of this plane appear on page 301

The metal “fusclage” of the planc is
bonded together to form a low-resistance
electrical path, to be used as a “counter-
poise,” ov artificial ground. The ignition
svstem is thovoughly grounded to prevent
spark interfevence. Details of the intcrest-
ing work being done with this plane will he
]31]1)1l:~h((1 in a forthcoming number of
Ranio Nrws.
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Mozart-Radioceive

Speakers and Speaker Units
FOR SEASON 1928-9
ERIT, and merit alone. will
sell and keep sold a loud
speaker unit in a discriminating
1

market where the continual craze
is for better and better perform-
ance, Hence the only reason for
the Radioceive Twin Armature
(double motor) speaker unit
again far outselling all others in its
class during the past summer
season to New York City fans.

Here indeed is still the last word
in a Super-Sensitive unit for oper-
ating almost any type of dia-
phragm with minimum current
consumption and at voltages all
the way from 90 to 400.

Or where a complete Speaker is
required our Mozart Wall-Cones
or Drum type fitted with this unit
are still guaranteed on a money-
back basis, to excel in appearance
and performance all others in the
market at anything approaching
their prices.

Twin Armature (double motor)

Speaker Unit complete with

Cord ..o oo $ 6.00
26" Wall Cone Speaker complete

with Twin Unit. ... ... .. 3.00
36" Wall Cone Speaker complete

with TwinUnit . ... ... .. 10.00
Drum Type Speaker complete

with Twin Unit 12.00

THE FERGUS CO.

239 ELIZABETH AVENUE
NEWARK, N. J.

This Catalog Will
Save You Time
and Money

Write today for our large illus-
trated new Catalog “B,” showing
low this organization of men
with vears of g\pu"fmu' m Radio
can give vou personal service.

Allied"Radio
) CORPORATION
71l W. LAKE STREET, CHICAGO

6 TUBE SUPERPHONIC RADIO—S$16.95
FREE—SIr tubes, tested and matched

Latest G-tube tuned
hielded. Extremely
selective. Lol T 0 r"wmiun send for Cnmnlo e de-
seriptive cireuls ue 360, our price $16.95. Write today.
Radlo Equipment Co., D 12K, 549 5. Wells St., Chicago, Jil.

An amazing v
io frequen

A'I"( al cha

The Photoelectric Cell—
Radio’s «“Eye”

(Continued from page 307)

small currents in the cell. Thus the shading
of the object is translated into an electric
current of varving magnitude.

The application to the talking movies is
extremely simple in principle.  Sound, as
vou know, consists of vibrations of the aiv.
Liach pitch has a debnite frequency that is
a definite number of vibrations per second.
Sounds are recorded on a strip of filw, along
one side of which little wavy lines represent
individual sound vibrations. When this film
is run at the customary speed, a certain
nuuber of these lines pass a given point in
cach second. Where they ave closcely spaced,
of course, more pass than where the spacing
is greater. A narrow beam of light is passed
through this film into a small photoele(tlu
cell in back of it. Wherve there are no wavy
lines, the intensity of the light beam remains
constant and, consequently, the current
through the cell stayvs constant. When the
little lines move across the light heam, how-
ever, they cut off the light a definite num-
ber of times per second. This means that
the photoelectric-cell current decreases and
increases again the same number of times
per second. If this current is passed
through a telephone veceiver a note will re-
sult, having its pitch corresponding to that
number of vibrations per second, and in this
way musical sounds or speech can be re-
produced.

AULOMATIC INSPECTORS

Another application of the photoelectric
cell has been to the sorting of cigavs.  After
manufacture, cigars must be sorted into
various grades, depending upon their rela-
live degree of lightness or darkness. For-
merly this was done by cve. Now the cigars
pass on a convevor before a pliotoelectric
call, and a beam of light divected on the
cigur is reflected into the cell. The lighter
the cigar, the more light is reflected into the
cell, and the larger will he the current in
the cell circuit. Cigars ave separvated into a
number of different according to
their shades, by the action of selective ve-
Jays opcrated by the photoclectric currents
which cause the cigars to be dropped into
the proper bin.  (See the article. “A Photo-
electric Bean Sorter, on page 318 of this is-
sie.—EDprror.)

A rather similar principle is made use of
in a photoelcetric cell device for testing
breakfast foods. The corn flakes come out
of the oven on a convevor and pass beneath
a photo cell.  If they are overdone, they are
dark in color and little light is reflected into
the cell; while if they are underdone, more
light passes into the cell. In the first ciase
the cell curvent is comparatively small and
i the second large. The cell cnrrent is used
to operale relays which control the furnace
lemperature.

Lroups,

Another interesting application is the au-
tomatic recording of dayvlight.  The cell i3
exposed to diffused davlight and the cell
current is passed through o recording meter.
The meter recovds on a strip of paper the
variations in current which are, of couvse,
proportional to the variations in davlight in-
tensify.

Another application is to the control of
street or sign lighting. When the light in-
tensity drops below o definite value, the

Please say von saw it in Ravio News

]
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LYINCH

TELEVISION
Amplifier Kit

ITH this precision-built kit you can assemble

at minimum trouble and expense an efficient
amplifier for securing quality reproduction in
vour television reception apparatus.

The audio amplifier is an extremely important
part of television neceivers, Where the signal to
be received contains frequencies of from 18 to
20,000 cycles, the audio amplifier must be able to
amplify all frequencies within these limits. Such
an amplifier is available at your dealer in the
Lynch resistance coupled amplifier kit.

Your dealer has a Lynch precisiorn~
built resistor for every resis-
tance need. Send for free book.

ARTHUR H. LYNCH, INC.
General Motors Building
1775 Broadway, at 57th Street
New York, N. Y.

Your Set Can
Now Get
Short Waves

Sent anywhere in the U. s,
post paid upon receipt of
price. Canada and Foreign,
60c additional, Money or- 4
der only. Also sont |
€. 0. D. plus postage in #
U. 5. if $1.00 accompanies
order to Insure carrying
charges. In ordering be
:ure to name set and tubes

such as
U5ise, WonL, 201
or UY227.
$17.50 for A.

Sets.
The SUB\/IARINER

will convert your regular set 1nto a short-wave recelver by simply
inserting a plug in nl.ucofononr the tubes. This takes but a few
seconds, Wit “Submariner” it will enable you w tune between
26 and 68 meters,

This device operates with all sets, such as T R.F., Neutrcdyne,
Super-Heterodyne and others A Cor D C operated. No addl-
tional tubes, batteries, or coils reguired. 1f set operites a
speaker it will do so wlth “Submuriner” atiached. Operates
as o wave changer with Super-Heterodyne and as  detector
unit with othera.

SHORT-WAVE RECEPTION

is practical, end especlally in ';nmmcn as they penetrare better
and there 13 less statie.  The “Submariner” waveband includes
practically Al Powerful Stations Which Broadcast Pro-
grams. You may ulso listen to amateurs from all parts of the
world who tr i . You will ‘e cne of the

e when the “Submuriner” 18
bmariner” so you may have
command of the short-w activities as well ag the broadcast
band. If your Dealer does not carry

ORDER TODAY DIRECT

Thts dertce has been nationally adrvertised, and sold tn all parts of
the world for the past tiro yeaers
J-M-P MANUFACTURING CO., INC.

Department §3

$4 SAVES YOUR
SPEAKER

Dollar

Miwaukee, Wls, U.s.A

The CRATTSMAN
Spea
to relieve <wkukcx
D.C. (13 to 25
plete mectxon.
Postpaid.

CRAFTSMAN RADIO

PRODUCTS
9 Orchard St., Newark, N. J.

er Tilter is guaranteed
of plate
9 voltsy, Com-
One Dz:l.!zn'
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current through the cell also drops propor-
tionately; and it can be made to operate a
relay which will switeh on the lights.

These are a few of the applications of
the photoclectric cell. It has great possi-
hilities for any work in which light plays
a part, and 1 believe that, once ils charac-
teristics are understood by engincers, it will
find as wmany uses as has that other mem-
ber ot the vacuum tobe famnily, the radio
tube.

How to Build from the

Schematic
(Continued from page 323)

available to him in the pages of Ranio NEws,
to be consulted when nccessary. He knows
the precantions to be taken in running his
leads and in the use of shiclding, when he
introduces it into his censtruction. He reads
the schematic circuit as a plan which allows
him considerable Jatitude in his sclection of
naterial, so long as its clectrical effects
are properly proportioned. In other words,
the schematic diagram is his sevvant; while
for the neophyte the pictorial dingrawm is a
wiaster who must be obeved literally.

Lengths of Flexible Wire Useful
in Experimenting

RDINARY flexible lamp cord, which

is the cquivalent of No. 18 wire, is
very convenient for temporary connections
D experintental work., 1t is a good idea
to cut up a dozen or so picces of different
lengths (one foot to three feet) and equip
their ends with elips.  Quick connections
can then be made with these wires without
the necessity for soldering or for the use
of pliers,

The Humorists Begin Worryving for Us

“UThen the latest television invention is attached
to ory tefcpliones, see shall be ulle to sce the
person we are speaking to—

but no invention has yet been discovcred thet
citirely eliminates the possivility of being sud-

denly switclied on te a wrong number !’
-=“London Opinion.””
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FREE RADIO BOOK~

describes many opportunities

HUNDREDS OF MEN HAVE &

WON SUCCESS THIS WAY E

The National Radio Institute is g

the oldest and largest Radlo

home-study school in the world,

1t has prepared hundreds of men

for the Radio profession~—somo B

of them now holding leading po- §

sitions in this Industry, You'll ¥

find N R.1.-trafned men in prac- @

tically every Radio organization

of any importance throughout §

the world. The same practical

tested training that enabled these 1S

men to get aheas now open to K

‘ou. And chls training has been

improved, enlarged greatly to BB

keep up with the constanl ex- BN

pansion of Radlo opportunilies.
Executive with Big

Corporation

“Am now Secre-

tary and Treasurer

of big Hammar-

lund-Roberts  or=

ganization. My

sueress here and in

my formerposition !

as Editor of Radio Y}

Home due to the

splendid training 1

got. from you.”"— Leslie G. Blles,

1182 Broadway, New York City,

Earns Sloﬂﬂwby Spare Time

ori
“In spare time in
the evening 1 have

TIS
work hard,
diosure isa field of
unlimited oppor-
tunity."—Deloss Brown, South
St., Foxboro, Mass.

From Mincr (ol Over $5000

enrolled for your
training—a  coal
miper by trade.
Now 1'm manager
for the entire state
of Michigan forthe
National LeadBat~
terv. Co., salary
$3480, bouus $360,
and commission on_sales that
boosts it over $5000. Your train~
ing gets all the credit.”—Wm. £
H. Wilson, 1429 8. Nichigan
ago, I

to make big noney
in the Radio field.

Here’s a book that’s shown man after man the way to
‘‘cash in” on the big opportunities in Radio. Pm not
asking 5 or %6 for this book—it's FREE. If you're
earning a penny less than $530 a week clip the coupon
below and get a copy of this free Radio book for yourself.

Salaries of $50 All the Way Up to $250 Weekly
Not Unusual
Radio—the NEW, gspeedy, growing, live-nire profession—needs trained
aen for its gaod jobs. Television, trans-Atlantic Radio telephony, n any
other wonderful inventions and developments are being n.ade ecnetantly
in this field! Each one means more hig-money opportunities for a fracd
Radio man. My book gives the facts about these Radio opportunities.
And more—it tells how you can get zll the training in Radio you need,
quickly and easily in your spare hours at home, by my new and gracticnl
methods, In a short time you, too, as have hundreds of others, can be
prepared to take advantage of these hig-money Radio opporfunities—
salaries of all the way up to 8230 a week not unusual. My Free
Book will give you all the Facts and Proof.

Extra Dollars for You Almost At Once
Think of making 815, 820, 830 extra each week “on the side,” witkcut
interfering with your regular job! I'll show you how to do that, too, by
using spare time that you're wasting now. I'll show you how to turn
what I'm teaching you into cash almost at once, when you snd I get
started together. My Free Book tells you all about it. If you send for
the book today, and if you have the average man’s ability, it’s possible
for you to be making extra money thirty days from now. And you'll be
ready for a good full-time Radio position after eight to twelve months’

of spare-time tralning.
g I’ll Send You this Big 64-Page
Book FREE

My book is filled with photos and facts—the pay-
raising facts vou want to read, If you're interested in
Radio, or if vou're interested in making more money,
you owe it to yourself to read this book. The book
absolutely won’t cost vou a cent, and you place
yourseli under no”obligation by sending for it.
) No previous' Radio experience needed to toke
advantage of this offer. No special sehooling re-
J. E. Smith quired. Send’coupon today.

Address J. E. SMITH, President
National Radio Institute, Dept. 2255, Washington, D. C.

———— . T i o — —— — —— ——— ———— ]

J. E. SMITH, President,
National Radio Institute,
Dept. 22SS, Washington, D. C.

Dear Mr. Smith: Kindly send me your free 64-page Radio
book, with all information about learning Radio for bigger
pay. T understand this places me under no obligation.

N e e e e e
Address. ..o e e

100 ¢ N State.........

I'lease say yon sew it in Rapio Nxws
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Now-—

TELEVISION

- gnd the

accepted motor jor it!

N JUNE POURTH through Station

WLEX, Lexington, Mass., before
agathering of businessand engineer-
ing leaders of the radio industry, a
very successful demonstration of
Television was held. The images
were sent over the airand accu-
rately received without the noise that
had previouslyaccompanied earlier
experiments. The Baldor Motor il-
Justrated above wasresponsiblefor the
success of the Television demonstra-
tion. Many motors were tested but
the Baldor Single Phase Motor with
constant oradjustable varying speed
gave, by far, the best results, Itis the
only approved motor.

Television requires at the receiving end a
motor which can be varied to suit.
The Baldor Motorisdesigned and
built expressly for variable speed work.
It is possible to vary the speed from
80 t0 1100 r. p. m. in the 6 pole motor
and 100 to 1700 r. p. m. in the 4 pole
motor in gradual steps.

Televisionrequires a motor which witl not
spark ; sparking distorts thereceived picture.
The Baldor Vuriable Speed Moror has
110 brushes, commutatoror automat-
ic switch, or any device that can
spark,
Television requires a motor with litrle fric-
tion, S0 as to be able to follow the moving
picture accurately. )
The Baldor Motor is ball bearing,
which means minimum friction, and
is easy to keep accurate. )
‘Television requires a very quiet receiver, $0
as not totransmitnojsestothereceiving set.

TheBaldor Motorisquietandhumless,
Get the factson thisimproved motor.
Send for Bulletin No. 11.

INTERSTATE ELECTRIC CO.

4335 Duncan Avenue, St. Louis, Mo,
Distributors for the Baldor Variable 5peed Motor

Send.for WESTERN RADIO

DEALERS AND SETBUILDERS

Largest stock of Radio Parts.
delivery.

128 WEST LAKE ST. Dept. RN-10

HE NEW 1929 Catalog is crammed

full of the FINEST, NEWEST, na-
tionally-known A.C. sets, consoles, cabin-
ets, dynamic speakers, kits, eliminators,
and accessories at LOWEST PRICES.
Prompt
Write for our FREE catalog.
WESTERN RADIO MFG. CO.

CHICAGO, ILL.

QheBig Friendly RadioHouse:

; 500

Barawik, the first and oldest radio
specialty house, offers vou 1
service this year.

it shipments,
with an old estab:

service,

makes yoo
Send now for big new Catalogshow=
ing towest wholesale prices.

BARAWIK CO, gt sta,

Mail This Coupon Now for I'ree RadhLGm'de
ot s o o o o o 8 o o

Na -

A
Addr

WHOLESALE
PRICES

Here you will find a new up-to-
date stock of kits, parts, avces-
sories and scts-——everything you
want in radio. \Write for Catalog
“B" quoting  special  dealer’s
wholesale prices.

Allied/Radio
:  CORPORATION _
7!l W. LAKE STREET, CHICAGO ]

Please say you saw it in Rapro Nrws
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Television in Colors
(Continued from page 320)

placed in front of the transmitter, and ap-
peaved on the receiving screen in a most
vivid blue. This was replaced by red cary-
nations, and the red blossoms appeared
very clearly.

A buman face was then transmitted, and
when the tongue was put out, the pink

! color showed clearly, the face appearing in

a different shade of pink. A policeman’s
lielmet was then placed before the trans-
mitber, and the blue shone up most strik-
ingly. By far the most impressive part of
the demonstration was a basket of ripe
strawberries, the red fruit showing in an
amazingly vivid fashion against the white
basket. T also clearly saw the living mov-
ing images of a muan tving a red and blue
handkerchief alternately around his head.

At present there is great activity in pre-
paring for the commencement of a broadeast
television service in Great Britain. Lele-
vision will be publicly demonstrated hy Mr.
Baird at the Radio Iixhibition, to be held
in London between September 22nd and
29th, and it is hoped to have the first re-
ceiving sets available at that time.

A popular type of “Televisor” will be
marketed, this being a self-contained com-
bined radio and television receiver, with a
screen about nine inches square on the right
and a dynamic type loud speaker mounted
behind a grill on the left. It can he used
as a normal radio set, and when television
is being broadeast, it will merely be neces-
sary to tune to the special station and then
tnrn a switch to wake the television screen
to life. There will probably be but two
controls, and the current needed for opera-
tion ot the tetevision apparatus will be taken
from a twelve-volt storage battery.

At the commencement the programs will
be transmitted for one or two hours cach
evening and will consist of sole items such
as entertainers, lecturers, cartoonists, com-
edians, ete.

One of the first stations to be put into
operation will be 2I'V, London, Baird’s sta-
tion, which uses a wavelength of 200 meters
and a power of 4 kkilowatts.  Other stations
will be opened in the leading provincial
centres later.

Although the fivst programs will naturally
he of a rather restricted nature, the experi-
ence in the operalion of public television
services in Britain and the U. S, A. must
quickly lead to improvements,

FROM DOWN BELOW
Radex, our radio authority, savs that he
winds his own cigarettes.—Popular Radio
Weekly (Anstralia.)

OUR BRITISH COUSINS HAVE ’EM, TOO

— Wirdless Constructor (Loudon).
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The Listener Speaks

(Continued from page 308)

i choice of heterodynes, the writer would
rather hear a peanut-whistle than a fog-
lorn grunt- -wouldn't you?

Another heautiful

mess in KOIN  and

KOIL—neither of whom c¢an be  heard
clearly  enough  for identification  when

Still, we can
separate WMAQ and WQJ Irom KIOA
cnough to gt the announcements  and
music from either with only a faint whistle;
simiply because it appears that the Chicago
stations are up a few kilocyceles to fet us in.
On the other hand, KQW and WEAL, as
well as KFRC and Wd7 are absolutely
“the bunk”—the two Pacific Coast stations
invariably have a bad grunt mixed up with
their transmissions. 1t these fellows were
ahout five ke apart, we can sec no real
reason why the reception would not be clear
for all except those actually situated under
their aerials, who would be unaflected by
the change; inasinuch as they were unable
to tune that close in the first place, and
the local would be so powertul -that any
overlap would be drowned out. [t is a
cinch that the thousands of listeners he-
tween the stations in question would have
more of a chance of getting either one or
the other of two stations on the same chan-
nel; and they should be able to get both
of them, and clearly enough to identify
and enjoy the program.

The re-allocation would give at least
half again as many available channels, and
perhaps twice as many; thus solving the
problem to the last decimzl.  Very few, if
any, stations would he requived to cease
operations, while those who wanted could
make arrangements for splitting tinie so
that no two stations would be using the
satne channel at the saue time.

Of course, it all vrests upon the possi-
bility of close adherence to assigned fre-
quencies, as a deviation of a kiloevele would
raisc Cain in some instances; but it Mr.
Doolittle can regulate to 100 cyveles, that is
surely close enough.

Now, the theory that a channel must he
wide enough to pass 8,000 cycles at lcast
sounds O.KX. on paper; but can any one
explain to us why we ave ahle to play halt
a dozen three-station groups with ten-kc.
bands—and we know they are pretty close
to being ten ke say within a half-ke. of
the assigned frequencies? Isn’t it possible
that the factor of interference does not
hold true for stations widely scparated geo-
graphically?

Therefore, we would like to see some-
thing done in bringing pressuve to bear on
the Federal Radio Commission, toward the
end of adopting this plan or something
similar, assuming there are no serious flaws
in the plan or that something can come of
it in which there are no flaws. We ave
sure of one thing—anything would he better
than the present condition, with hetero-
dyning carriers on nine out of ten channels.

Onc authority recently stated that cven
though two 300-watters were separated by
the entire width of the continent, and even
though their normal voice range was only
a few hundred miles, if they be transwitting
o or near the same frequency channel,
their carrier waves would heterodyne and
cause such interference that neither of them
could be understood. It is helieved that

Deadly as a
Serpent’s
Fangs!

Play Safe With

PARVOLTS!

OLTAGE Surges in elec-

tric-powered radio strike at
filter condensers with the light-
ning speed and deadly power of
a venomous snake.

Imperfect condensers, improp-
erly - rated condensers, non-
uniform condensers—all break
down sooner or later under the
destructive action of voltage
overloads. Blown condensers
usually mean Dblown tubes,
burned out transformers and
chokes, and even the destruction
of speaker units.

ACME PARVOLT FILTER CONDENSERS—
Supplied tn all standard mfd. capactties for 200, 400,
A(K), 1000, and 1500 Volt D. C. requirements. Uni-
farm hetght and width for easy stacking. Supplled
stngly or in complete housed blocks for the important
power supply units such as Thordarson, Samson
and athers.

ACME PARVOLT BY-PASS CONDENSERS are
supplied in all standard myd. capacittes and for all
requlred worktng voltages.

Why take chances with
ordinary condensers when
ACME PARVOLTS give you
positive protection?

These condensers are made
only from highest grade insula-
tion papers and special foils.
Every detail of manufacture is
under the constant supervision
of experts who have devoted
many years to the manufacture
of condensers for heavy and
continuous industrial duty.

Every PARVOLT is tested to
R.M.A. and N.E.M.A. stand-
ards and can be relied upon for
accuracy and CONTINUOUS
DUTY. Sold by leading jobbers
and dealers.

Made by THE ACME WIRE
CO., New Haven, Conn., manu-
facturers of magnet and enam-
eled wire, varnished insulations,
coll windings, insulated tubing
and radio cables.

ACME PARVOLT CONDENSERS

Made by the Manufacturers of

ACME CELATSITE

ENAMELED 0
AFRIAL WIRE CELATSITE WIRE,

FLEXIBLE and SOLID
Enameled copper swire in both

siranded  and  solid types. For all types of radio

Also Acme Lead-ins, Battery wirtng.  1lgh  dnsulation

Cables, Indoor and Loop  value. Nen - inflammable.
Aerial [Vire. 19 colors.

WIRE

ACME COILS,
MAGNET WIRE,
& VARNISHED
INSULATION

PRODUCTS

ACME
SPAGHETTI
A superior cambric tubing for
all practical radio and cthes
clectrical requirements. Sup
plied 1 10 colors.

Flease say you saw it in Raplo NEws
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2 MAGAZINES

(/

THE ]

A year’s subscription to these
two popular magazines for the
price of Radio News—alone. If
you were to buy Radio News and
Radio Listeners’ Guide and Call
Book individually for one year
they would cost you $5.00. By our
special combination yearly sub-
scription rate you can get both of
these foremost radio periodicals
at the tremendous bargain price of
$3.00. In order to keep up with
the latest developments of Radio,
to know the newest sets and how to build
them, to find every radio broadcasting
station you must read these leading peri-
odicals of radio.

The RADIO LISTENERS' GUIDE AND
CALL BOOK is the foremost quarterly
magazine in the field. A special feature of
this remrakable magazine is the up-to-the-
minute log of every station in this country,

Special Cembination Yearly Subscription Rate

$3.060

For the Radio Listeners’ Guide and Call Book and Radio News

EXPERIMENTER PUBLISHING

230 5th AVE,, NEW YORK CITY,N. Y.

»

| 3

5 o ._' ..' .i
' COM PANY ‘ 'O' QQ)ﬁQ‘O& Oﬁi\(oief’};p‘q & ’ & Rl ' ‘p'..

7
RICE

Canada and in Europe. This list
of call letters is carefully checked
and corrected in each quarterly
edition.

RADIO NEWS is read each
month by more radio enthusiasts
than any other publication in the
field. It contains the latest devel-
opments and the most modern cir-
cuits of the radio world. Honest,
unbiased opinions on every sub- ’
ject of interest—this is what
RADIO NEWS gives you. e

Write today—insure your re- ’
ceiving each issue of RADIO R4
LISTENERS’ GUIDE and
CALL BOOK and RADIO  * &
NEWS. Take advan- o = &
tage of this special ’ &,
subscription offer— Ry t«."k ,,a“gqu
Two magazines ,* !
for the price of ¢
one. e

Please suy you saw

it in Rapro News
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the carrier wave interfevence is elieclive at
about four thmes the nortal voice range.

Something onght to be donc and mighty
quick; ov there won't be any biore DN
This, for thousands of radio funs, mcans no
more vadio for them? Lel’s sce what can
be done-—we ave open for suggestions. Why
not move one-halt the country’s stilions up
or down 5 ke as an experimentr

N.oVL Ruor,
South Guate, Calif.

(4 problem in radio s caused by the
haermonics of broodeast stations, many of
which can be leurd b severol frequencies
which are multiples of their corriers. The
Radio Commission was led on this account
to discard proposals to pul several slulions
holfwny  between the even 10-ke. bonds
originally adopted.  One of the {roubles
attending the broadeast veappurtiowment
is the strength of ollier considerations be-
side those of sond radio enginecering and
practical business melhods.—lrron.)

Likes the Ukulele

Editor, Rapio Nuws:

Having repaired sets for some time, 1
liive come into contact with many radio
fans, and they all wonder why the sweetest
mnsic is slighted.  In shorg, they would
all appreciate more, ov at least some, Ha-
wailan music.

Many of my friends have written to
studios, and their efforts were not even
recognized.  The hope of getting more
Hawaiian music through the medium of
Ravto Nrws gives me the incentive to write
this, as T believe the first stations to wake
up to its drawing power will become the
most popular of all,

War. H. Perez,
1514 Last 94th St., Brooklvn, New York.

The Modulation Problem

Fditor, Ranio Nrws:

Tn his article, “Vacaum Cameras to Speed
Up Television,” in the July issuc of Ranto
News, Mr. Clarkson asks why it is neccs-
sary to employ a band ot frequencies for
television transmission, rather than a single
frequency.

Surely, it is a well-known fact that elec-
trical communication ot auy kind, whether
it be by telegraph, voice ov television, cannot
he maintained by means of a single fre-
quency. It is necessary in every case to
employ a band of frequencies. Mr. R. V. L.
Hartley, the neled reseavch engincer, has
shown in a fundamental study of the fre-
quencey relations in cleetrvical communica-
tion, that the width of the frequency band
ur spectrum used is w direct meusire of the
speed with which intelligence of any kind
may be transmitted. Tor 20-cvele telegraph
transiission, the frequeney-band widlh nee-
cssary for good signal guality is from 60 to
80 cveles. Tor voice transmission, a fye-
quency hand §000 to 10,000 cycles wide
should be used. A well-known Taboratory
for conmiunication research  demonstrated
recentlv that o frequeney-hand width of at
least 20,000 cveles iy necessary Lo obtain
reasonably-gond  resolving power in o tele-
vision apparntus. This wide frequeney band
is, of course, readered necessary by the
enornious specd at whicn “intelligence nnits”
must be trinsmitted in felevision,

Awplitnde modulation of a carvier wave
without introducing additiona frequencies

<

SCAN THE
ETHER
WITH
The New
“222’9

377

SHIELD
GRID

Combining the proven, hyper-sensitive
STROBODYNE system with the tre-

mendous amplification ohtained through the
use of the new shield grid tubes, in a speclal
circuit making full use of their extra high
amplification factor.

The “222” STROBODYNE
Latest Design by

R. E. LACAULT, E.E.

leaves far behind all other types of sets. It

b h . s performance
bas amazed experienced engineers and it ha
hard tests with flying colors. s come through

SPECIFICATIONS

1—QUALITY OF REPRODUCTION
T.hrough.the use of high grade audio transformers com-
bined with o push-pull amplifier and the best method of
detectlon,_the most remarkable fidelity is obtained, The
results will amaze the most critical musicians.
2~-VOLUME )
The tremendous amplification of the shield grid tubes
produce unusual volume which may, however, be regn-
lated to any desired value through a special control.
3—SELECTIVITY
The very high impedance of the shield grid tub -
bined with the special circuit used, maies the efu?l(;lr?g
very sharp without affecting the quality,
4—SENSITIVENESS .
The sensitiveness of this receiver is so much greater
than that of any existing set that it is beyond com-
parison. There is NO LIMIT to the range. The nolse
level is the oxnly factor affecting it.
5—SHIELDING
Entire R.F. system completely shielded.
6—~EASE OF CONTROL
Only two dials, a volume control and sensitiveness con-
trol are used--making the set easy to operate.
7—STROBODYNE SYSTEM :
The STROBODYNE method of reception—a time-tested
and proven circuit—is incorporated in the set, causing
very weak signals to produce a tremendous response.
8—MATERIAL
Only the very best of tested parts are used in the entire
set, (nsuring permanent high efficlency.
9—DESIGN
The new 222”7 STROBODYNE is designed by R. E.
Lacanlt, E.E., well known creator of several famous
circuits, whose reputation is a guarantee of the high
grade radio engineering incorporated in this set.

Read how to build it in the September issue of Radio News
and Blue Print No. 63 '

We are equipped to give you

PROMPT MAIL ORDER SERVICE

All genuine parts carried in stock

ORDER DIRELCT from

Special
EXPORT
Department

R. E. LACAULT, INc.

116 West 65th Street, Dept. 405, New York City

Cable Address
LACRAD NEW YORK

Long Distance Phone
SUSQUEHANNA 2095

Plcase say you saw it in Rap1o NEws
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Now Receive
Broadcast
on Short Waves

These are the pew
Aero L.W. T, coils

. used in

The

Aero International

Broadcast reception on short waves is
remarkably clear and free from static.
Programs are brought in from greater
distances with the utmost simplicity
of control.

You can easily assemble the Aero International.

This remarkable set is built around the new .
Aero L.W.T. Coils—the scknowledged leaders
in the short-wave field. The foundation unit
for this recerver comes with holes already
drilled, assuiing ease of construction and

proper placement of all parts. As an aid
home builders, Aero Kits include both lar
‘ schematics and actual size pictorial wiring

diagrom.

Ask your dealer for 2 complete Kie of all parts
‘ for the Acro International. If he can’t supply

you, write us, giving kis name,

‘ Uses Aero Coil'
L.W.T. 10 Kit

If you wish to purchase only the Aero Coils

short-wave receiver, order the LW.T.
The price is £10.50. These coils are
designed to he used with our foundation unit.
If vou prefer to furnish your own foundation
unir, order the L.W.T. 11 Kit, price $11.50.
This Kit includes mounting base.

The New Aero
I L.W.T. 12 Coils

,I/MWM(/A.{] .
w\\m\‘m\m

Aero Coils—the \

// Here are the

L.W.T. 12 Kit.

newest

These coils are small in
diameter, providing a much smaller exter-
nal field, and improved efficiency. Order
this Kit if you want the very maximum

results from your short-wave receiver.
Consists of three Aero Interchangeable
Cails and base mounting with Primary

Coil.  Price, $12.50

Convert Your Present
Receiver Build the Aero Short- Wave

Converter  and  receive
short-wave programs on your present set. No
extra tubes needed.  Just plup into detector
socket of your set. Ask your dealer for com-

plete Kit of pares or write us. We have com-
plete Kits for shiclded grid, A. C. or D. C.

(AERD TEDRUCTS |

Dept. 105 4611 Ravenswood Ave.  Chicago, III' |

in the process, as suggested by Mr. Clark-
son, is manifestly an impossibility; for a
change in amplitude 1s invariably accom-
panied by a change in frequency (ie., a
band of frequencies is immediately pro-
duced).  This fundamental concept is al-
nost as old as the art of electrical com-
munication itself.

A dcar idea of the nature of complex
waves can be obtained, by anyone having
an elerientary wrasp of the infinitesiual
caleulus, through reference to DByerly's
“Fourier’s Analysis and Spherical Har-
monics,” a book which has been in print, 1
helieve, for twenty or thirty years.

Yours very truly,

T. A. Joxes,
463 West Strect, New York City

(In addition to Mr. Jones' letter, the ad-
dress of which alone would indicate that he
has some famiiarity with his subject, an-
olher making similar representations has
been received from Arnold Lesti, of Los
Angeles, Calif.)

Good Reception ‘“‘Down
Under”’

I'ditfor, Ranio News

I am situated northwest of and about
400 air wmiles from Adelaide, about 800 air
miles from Melbourne, 1,000 from Sydney
and about 1,100 from Brisbane; and yvet I
can log all the Class “A” stations in these
cities on an 8-tube set at very great
speaker volume at any time of the day,
and at anv time of the vear; and I have
them at good speaker strength on a five-
tube neutrodyne.

Curiously enough, the amateurs, and par-
ticularly those who work on wavelengths
under 250 meters (Faperimental work on
the broadeast band is more freely allowed
in Australia, where there are comparatively
few broadcast stations.—Iliditor.) come in
with very much greater strength than the
“B” stations; although they use only from
15 to 30 watts, whereas most of the “13”
stations use from 100 to 500 watts.

On Sunday last, February 19, I logged
WOWO at good speaker shength at 6:30
p- m. (3:00 a. m. Central Standard Time—
evidently an experimental transmission) or
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A REMARKABLE

AN

&

SUPER
TRANSFORMER

After long and partleuls
the new Victoreen Super T
announced as g Tadically n
product—cene that will be as
jts superiority during the 1920 scasen as the
previcus type has been in years past.

Write for FREE Blueprint
of the new and perfected Victoreen A C (‘1r-
u*-l usg mg this marveleus new Tra
The set is easy to bulld—of uns
torie quallty and rellability.

The George W. Walker Company
Merchandlsers of Victoreen Radio Products
2825 Chester Ave., Cleveland, O.

sformer is now
and better
anding in

Matchless bargains in radios 2nd accessories. Tull line of Sleeper

Browning Driake, Carter, Grah, TowerSpeakers, Temple, Majestic,

ewell, Belden, Cunningham tubes,
atteries, chargers, cte. Big

opporinity for live 0 un sell radio. Double ~ale:~ quick.

Use your Jetterhead. lusive territorles open.  Act— W!

NEW ENGLAND MILLS COMPANY

Distributors of Nationally Advertised Radto Lines

Dept. R200 851-55 Washington Blvd. Chicago, ).

Elections have broughtback Custom
Set building. Business is booming.
Thousands of old-timers are clean-
ing up. Let Barawlk show you the:
way to bigger profits, more gales.
Send today for Barawik’'s BuF Bar-
gain Book — the radio man's bible,

BARAWIK CO. ™™ Skt s,

((——1 A REAL SPECIAL OFFER!

LIST PRICE

$39.50 za.

Model AC-6- I(
Unit bullt, Fu
for the Jargest 1(1\\(

of the cost.

several storage Dbatteries.

st $13°

Brand new, in eriginal
factory cases, complete
with extra fuse.

ave furnished oy Gould

charzing rates
charge.

The New Gould
Kathanode

Automatic Radio “4” Power From Light Socket

(6 mll) Ka

as shmple and coavenient to
Xo rewlring neces

Its Kathanode construction Insures lenger !i.e and freedom frem service expense
and when scld §t will take eare of i1s 4

feature now belng uwtl b) the U.

Equipped with a new nciseless
and in addition
Onerates on 110-120 V,,

AMERICAN SALES CO., 19-21 Warren St.,, New York City

Unipmy

WITH BUILT-IN RELAY

ancde Unipower js the highest quality A" Power
at ilig A" current without any trace of bum
1 in less than three lutes, makes any set

as an expensive AC ouifit at only a fraction
ln your set.

nd will cutlast
slve patented
Batterles which

€
Itz Kathan 10!
S, Gu\En”n(xL in lh<lr &u‘rmarlr

Balkite Charging Unit which has four graduated
cne hooster rate (13 amperes) for an emergency
50-G0 A.C. cycle current,

Please say you sew it {n Rapio News
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about three-quarters of an hour before sun-
set, while the light was still very strong;
and at the sumie time last night (the 21st)
KFKB came in so loud that it could be
heard distinctly 60 yards from the speaker,
with a good wind blowing at the time.

Awmong other things, it would seem that
focality plays a very important part in
daylight reception; as in Adelaide, for in-
stance, which is 400 niles ncarer to Mel-
bourne than we ave, it is said to be quite
impossible to get 3LO, or any of the other
stations in Victoria or New South Wales
in the daytime.

With best wishes for the future of Ranto
News, which is quite on its own as a radio
publication, and which is widely vead in
Australia.

K. L. WiLLrants,
Arcoona Station, via Pimba,
South Australia.

P.S.—Can you publish a list of the broad-
cast stations in DManila, as 1 have heard
four besides KZRM, but have not been able
to get the call signs on account of static?
I think, however, they are KZRO, K7KZ,
K713 and KPM.

(While this reception is remarkabie, it
will be remembered that, though the re~
ceiver wwas in daylight at the height of an
Australian summer, the tronsmission wos
in the dead of night in an cnerican win-
ter, and about mine-ftenths of the puath of
the radio wave was in darkness.

The latest official list of stations from
Washington shows only three broadcast
stotions at Manila: KZIB, 260 meters, 20
watts; KZKZ, 270 meters, 100 wults, and
KARQ (succeeding NZRM) 413 wmeters,
1,000 watts., KPAM is o commerelal station.
An American short-wave lislener rveports
whet seems to be a short-wave broodcast
station giving ils location as Manila. Has
it been heard by otlers?—IipiTOR.)

TIME TO RETUNE

“How do you like the program sponsored
Iy the Goodstone Rubher Co.”
“Aw, they tire me to death ”"—W. G. M,

RADIO TERMS ILLUSTRATED

“Input”—“Qutput’”’
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The New Knapp “A”Power Kit

Greater
Efficiency—

Improved Design

This is the A ™ power a{ler you have as-
sembled it. A professional job! Operates on
105 to 120 volis, 50 10 60 cycles AC. Supplies
rippleless DC current for operating any set
us:,ng Standard 5 or 6 volt tubes and piwer
tubes.

and Appearance—Lower

Price—Money-making Plan for Set-Builders

Youradiofanswhonmademy “A”power thelargestselling“A” power
lastspring havemadeitpossible formetooffer thefinest A”Power
ever developed—in Kit form—even more complete than before.
Study the illustrations—read the improvemenis—and you will
wonder how I was able to reduce the price. You are the answer. 1
sold 5 times as many “A”Powers as I expected to—and this season
I am counting on you 1o help me again by buying even more.

The 8 Improvements

1. Larger Filter System —3 Elkon
Condensers instcad of 2. Idecal
for Supcr Hets and Short Wave
Sets.

2. Improved Choke Coils

3. Pendant Switch Controlling “A”,
“B” Eliminator & Set

4. Dial for regulating voltage
5. Ccleron Front Pancl

6. Baked finish

7. Hcavier gauge metal cover

8. DicCastBasePlatecinstead of wood

COMPLETE KIT—EASILY
ASSEMBLED

Likemy Kitlast year, the New Knapp
1sil is a tooled job—the parts scent to
fall into place. Every hole is drilicd—
all that it is necessary for you to dois
to put the screws and nuts in place
and connect a few wires. Everything
is supplied. Nothing for you to buy
extra, The fool-proof instruction
shect 1nakes it easy for anyone to
assemble.

THE SET-BUILDER TAKEN
CARE OF

You set-builders played with me (as
the saying goes) and I am going to
continue to play with you. My engi-
neers have designed an “A” Power
which is well-nigh perfect—my pro-
duction men, based on tremendously
large quantitics have cut their cost,
sothatl cankeepfaith "
with you by reducing
the cost. And regard-
less of what the estab-
lished trade may think
-aboutit—I amgoingto
continuetogiveyouthe
maximum discounts.
The coupon will bring
you the full details of
Lotk the ew“A”Power %
aud the special dis- V.
counts to set-builders, David

— .
W. Knapp, Pres,

KNAPP ELECIRIC, Inc., PortChester,N. Y.
—Div. P\ R. Mallory & Co., Inc.—

 Mr. David W. Koapp, President, )
1 KNAPP ELECTRIC, Inc., H
336 FoxIsland Roud, Port Chester, N. Y.

: Kindly seud me complete information on the

' Koapp “A” Power and your special di-counts for
) Sct-Builders, .
]
]
!
]
1
!

Please say you saw i tn Rapro News
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{the Ranger apparatus.

:#methods have been applied for analyz-.
ling the picture in the process of trans-

{the systems of Belin (q.v.), Baird, and

Using the system developed by Capt.
Ar

{ transmitted by radio from Honolulu

ransmission of Photo's by Radio

ANSMISSION OF PHOTOGRAPHS
BY RADIO — Various methods have
béen devised and are now in use for
the transmission of photographs: by
radio. Among these may be mentioned

Jenkins. The principles underlying
the .Jenkins system are explained
under the heading of Television.
Ranger,

photographs were

to. New York, a distance of 5,136 miles.
Recently commercial picture trans-
mission service has been inaugurated
between New York and London using
Two distinct

the electron flow .constitutes a dis-
charged circuit, so that the grid be-
comes less negative. The first ampli-
fying tube is a direct current potential
amplifier, and is resistance céapled.
The grid and plate connections of the
amplifier are connected across a con-
denser which becomes discharged with
the fall in the grid to plate resistance
of the valve brought about by the grid
potential fluctuations. A charging cir-
cuit-is connected to the condenser and
is controlled by a valve, the grid cir-
cuit ‘of which operates by variations
of the potential across the condenser.
The charging current is fed through.
the plate circuit of this valve, in which
a relay is connected, which working
through other mechanical relays in

ot e
‘{h' i N

7=

3 mission.

MUt

f— <« (8N

4l

1. One arrangement consists of
roducing an-image as a non-conduct-
deposit upon a metal foil which is

osited upon a transparent film -

iich is traversed by 'a beam of light,

e light interruptions being recorded

'y a light sensitive cell. The Ranger

1 rstem makes use of this latter method. -
i i rded

S.Gernsback’s
Radio
Encyclopedia

A facsimile of a portion of a page from S.
Gernsback’s Radio Encyclopedia is reproduced
herewith. A glance at the thorough manner in
which each item is lreated cannot Fai] to instill &
true appreciation of the value of the remarkable
book. S. Gernsback's Radio Encyclopedia is
the first ever published, It is not a dictionary.
It covers every possible phase of radio. Every
circuit, each 'Piece of apparatus, all the leading
characters of lhe industry, broadcasting, re-
ceiving, television, telephoto, everylhing caon-
nected even in the slightest way with the growth
of radio or its kindred sciences, is most authen-
tically explained. There are over 1930 separate
dehnitions,- 549 illustrations, a complete cross
index, and many other special features.
S. Gernsback’s Radio Encyclopedia comes in
* two beautiful bindings, large 9 x 12 in. size.
COUPON

Cut here Cut here

{1 Beautiful Limp Suede Edition (de luxe) $5.00
[ Keratol-Leather Stiff Binding........ $2.00
Write your name and address in the margin
below, mark which binding yon prefer, and
the book will be sent to you C. O. D. plus

pustage.

S. GERNSBACK

230 FIFTH AVE. NEW YORK, N. Y.

A pencil of light traverses the picture which is attached to the glass drums and is anslyzed by a
slow rotating aection as well as a backwards and forwards movement of the carrier.

cascades,” controls . the radio transe
mitter. . Wave trains from the trans--
mitting " station after detection and
amplification, .are applied to -the pic-:
ture re¢order, The recording mechan-
ism, i order that it may be sensitive
to exceedingly small currents, com--
prises,’a small moving coil, in a mag-
netic, fleld created by.three electromag-
nets. .The coil .of wire, in moving Fn
the field, as the received fluctuations

sy

v b
Hi:l:!!i'ﬁ"nlkl

recording mechanism of the receiver. . Th
. which a moving co

applied through its windings,
Yates a. stylus while travelling
hss the surface of the paper. The
us traverses the-paper in perfect
fchrony with the carriage of the
gnsmitter, the paper being I[ifted

Piease say you sqw it in Rapio Nrws
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Adjusting and Operating the
Screen-Grid Strobodyne
By R. E. LACAULT

VEI{Y thorough instructions were given
in the September issue of Rapio News
for the construction ¢f the ncw Screen-Grid
sStrobodyne receiver (Free Blueprint Article
No. 63). Some further suggestions, how-
cver, may be welcomed by the constructor
as to the operation of this wonderfully sen-
sitive receiver in order to take fullest ad-
vantage of its possibilities.

It will be found that the voltages shown
in the diagrams (lig. 1, page 286) are
about correct, as stated previously; but in
many cases the signal intensity may be
increased by raising the voltage on the
screen-grids of the tubes to some value
between +5 and 67. It is also recommended
that a separate battery be used to supply
the voltage for the screen-grids of the tubes;
because this avoids the chance of a feed-
back between this grid circuit and the “B”
hattery circuit; that is, the supply which
is connected to the plates of the various
tubes. If the “B” batteries used are new
and do not have much internal resistance, it
is satisfactory to use the same set of bat-
teries; but, when thc batteries are begin-
ning to weaken and their internal resistance
increases, it is preferable to have a separate
battery for the screen-grid ecircuits. On an
efficient “3"” power unit, where all the taps
are by-passed by the neccessary condensers,
it is satisfactory to connect the screen-grids
to the 45-volt tap, or a slightly higher poten-
tial if reguired.

OPLERATING THE SET

The tuning of the receiver is not dithi-
cult and, although the dials do not run ex-
actly alike over the entire scale, they are
sufticiently close in rcading to find easily
stations between 200 and 550 metevs; that
is, over the entire broadcast band. In
normal operation the rheostat (R2) should
not be turned on quite ful{; that is, its
slider should be placed about a quarter of
an inch away from the end. When receiv-
ing wealk signals, the sensitiveness of the set
is somnewhat increased by reducing the fila-
ment current of the Strobodyne tube (V2)
and you will notice that on most weak sta-
tions the signal will increase in intensity
when the tube almost stops operating; that
is, when the rheostat is turned just a little
too low. If the tubes stop opcrating, turn
the rheostat on again and reduce it slowly
until the most sensitive point is found,
where the signals are the loudest. ‘Lhis
amplification is obtained on most stations,
but it seems that the percentage of the
raodulation of the carrier wave has some-
thing to do with the amplification obtain-
able by this method.

On most stations, however, somne increase
is obtained by burning the tube as low as
possible without stopping it from operating.
The volume-control resistor (I19) is used
merely to reduce the volume when signals
are too strong, as happens on local stations
and even on some of the distant statious
which are received like locals.

ADJUSTMENTS

After the receiver has leen placed in
operation, it is necessary to adjust care-
fullv the small adjustable condenser C21
in order to obtain maximum efficiency from

)
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the R.I%. cirvcuits, This condenser is cm-
ployed to balance the civcuits in shiclds
S1 and 82, so that the simultancous one-
dial tuning is as efficient as it two dials
were used.  The first step in making this
adjustment is to tune in a low-wave station
and discounect the ground wire from the
set.  With only the acrial connected, it
probubly will be found that stations oper-
ating on waves below 300 meters may he
reccived at two points on the left tuning
diat (C1 and €2), and this is indicative of
the tact that the cireuits ave not properly
balanced.

To correct the condition described above,
the adjustment serew ot the condepser (21
is turned in one direction, and then in the
other, until a point is found where there is
only one setting on the diul for receiving
any given statioi. IFor example, it may be
found that the two points at which a low-
wave station may be reccived on the left
dial ave 5 and 9 degrees.  Also, it will be
found that turning the adjustment screw
one turn to the rig auses the dial set-
tings to change to 5 and 11

degrees, and
that turning the screw to the left causes
the settings to be 5 and 7 degrees. Under

these conditions, theretore, it will be neccs-
sary to turn the screw further to the left
until the highest setting is reduced to 5;
or until onl) one point on the dial vemains
at which the low-wave station may  be
tuned in. 0

Because of the simplicity of its contyols,
the set is tuned and operated very easily
by anyone; and this makes it more practical
than the former wodel, deseribed in Ranto
Nrews for August, 1927, T'he original Stro-
bodyne had more controls to manipulate
and it was somewhat move critical than the
new design; in which many things have been
improved and corvected in order to make
this circuit move efficient all avound and het-
ter in every particular.

The Screen-Grid Strobodyne is designed
tor operation only with an acrial; but any
aerial will operate it, und this means any-
thing from a few feet of wire to a regular
100-foot installation, such as arve used for
the majority of sets. 1t one cannot put
up an outdoov aerial, the set will operate
very satisfactovily with any sort of indoor
energy coflector; such as a picce of wire
fustened arvound the picture molding, orv
even Jaid under the carpet in the room.
The ground may be anvthing from a water
pipe to a radiator, or any large surface of
metal which is in electrical contact with the
around,

It should be pointed out also that theve
ire on the coil L1 three termivals to which
the aerial may be counected. These posis
ave marked 2, 3 and 1, and the aerial
should be connected to the one which pro-
vides the best results.

Because of ils design, this set is unsuited
to the reception of short-wave broadeasting
below 100 meters. We do not advise the
huilder to try to adapt it to the reception
of short waves, becanse it tunes too sharp
for this purpose and there would be re-
quired several changes in the cirenit which
ave not considered advisable.

In conclusion, the writer wishes to repeat
the fact that he considers the Sereen-Grid
Strobodyne the most sensitive receiver he
has ever handled and the most satistactory
all-avound veceiver for hroadeast veception.
If carefully built, in exact accordance with
the instructions given in this article, the
most blasé experimenter will find new thrills
in operating this marvelous receiver.
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Shield-Grid Coils

Fxceptionally cficient low-resistance, space-
wound, self-supporting inductance, 2 lnuu‘\
in diameter, for real resules with shield-grid
tubes.

A high-impedance primary with three taps
for desired pick-up and selectivity,

Ancenna coupler and R, F. Transformers for
use with cicher 0005 mfd. or 00035 mfd.
condensers,

Vertical mounting bracket.
ing terminals,

Convenieot soldes-

“Battleship” Multiple

Leader of the gangs. Built for strength as
well as beauty. ie-cast frame, [free-
moving rator. Sections accurately nutched
to wir fone per cent (plus or minus.)
Made in 330 mmfd. and 500 mmfd. sizes,

with two, chree, and four gangs.
Recesses in the frame permit direct attach-
ment of new type Hamnarlund Equalizing
Condensers for utmost precision,

Wirite for literature on these and
viker new Hammarlund deoclopiments.

HAMMARLUND MFG. CO.
424-438 W, 33rd St. New York

p—=

HAMMARLUND’S

New Contributions
to Better Radio

Knob—Contro Drum Dial

Unmatched beauty and a
would delight a watchmaker.

mechanism chac

)

The control knob is mw‘w{y planned to be pla
in any posttion on the panel desirable tor
attractize balance.

Numbers and degrees on a translucent drum
iluminated from the back.

For the Short-Wave Fan

Plug-in Coils, covering the short-wave bands
from 8 to 215 meters.

Extremely low resistauce; widely-spaced plug-
in terminals. Adjustable primury, held in any
posinon by friction.

ammariund

PREC/IS/ION

PRODUCTS

ERESH MAN

OUR ULTIMATE RADIO
AT ALL
AUTHORIZED
DEALERS

FREE Whol

Set Builders-Dealers! Save Money' 454
Send for the most complete book of nnuom\uy known §

Parts, Kits, Cabinets, Consoles, Speakers, Power Units, §
g Sets, otc. Allncluwe‘:t“holv‘mloprl(‘Ps Quickserv.ce
onali yourneeds, Writenow, it is FREE—

SETBUILDERS SUPPLY CO. J
Dept. 13-4 Romberg Bldg. Madison and Market Sts. CRICAGO, [LL

Pleave sav vou satw # in Rapio Nrws

BUILD YOUR OWN
DYNAMIC SPEAKER

Complete set of blueprints and instructions for
buiiding vour own Dynamic cone speaker. Easy
and inexpeusive to build at home with few tools.
Guaranteed to  work; thousands now enjoying
D\mmw reproduction.  Muail $1.00 today and you
will receive complere set, postpaid.
FANSPEAKER RAD!O COMPANY

74 Dey Street - - New York, N. Y,

Elecnons have broughcbackCustom
Set building. Business is booming.
Thousands of old-timers are clean-
ing up. Let Barawik show you the:
way to bigper profita, more sales.

Send today for Barawik’s Big Bar-
galn Book — the radio man's bible.

BARAWIK CO. msg:.:ez.
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POPULAR
MODERN

NOVELS

MOVIE

i 14

GREATEST OFFER EVER MADE

Take Advantage of
This Amazing
Bargain

Eight full size books
for one dollar. Never
before has an offer of
this kind been made.
Only quantity produc-
tion permits us to make
this astounding offer
now. Take advantage
of it while you have
the opportunity. Need-
less to say these mod-
ern up-to-date movie
hits cannot last long
at this tremendous bar-
gain price. Each book
contains at least two
color ‘‘stills” of an
actual scene from the
photoplay. Don’t hesi-
tate. Mail this coupon
now. Every story
based on an actual
movmg plcture tri-
umph. The greatest
bock bargain of the
age.

Write Now! Dorn’t Wait!

230 FIFTH AVENUE

?5 Titles of This ci

Tremendous Bargain Offer

1. New York ~
2. The Campus Flirt
3. Almost a Lady
10. Sensation Seekers
11. The Rambling Rangers
12. Don’t Tell the Wife
14. Tracked by the Police
15. Tell It to the Marines
19. Irresistible Lovers
20. The Cohens and Kellys
In Paris
21. The Divine Woman
22. Jazz Mad
23. The Crimson City
24, You Can’t Beat the Law
25. Tillie’s Punctured
Romance

26. Forbidden Hours

8 BOOKS FOR $1.00
5; Your Choice Gg

CONSRAD COMPANY,

CONSRAD COMPANY, INC., 230 Fifth Avenue, New York, N. Y.

Gentlemen: Enclosed find 8$1.00.

Numbers. ....................... .

An Addition To
Your Library

These books will
be a worthwhile
addition to your
library, You will
find many hours
of truly en]oyable
reading in each
beautiful volume.
Printed on fine pa-
per with large clear

type. Beautiful
colored covers of
flexible durable ma-

terial. These books
are  undoubtedly
one of the greatest
values ever offered
at this amazingly
low price.

This bargain cannot last long at this price

INC.
NEW YORK, N. Y.

Kindly send me the books listed by number herewith:.

A REAL SPECIAL OFFER!

UNI-RECTRON POWER AMPLIFIER

(Ideal for use with Dynamic Speakers)

Model AP-935

As the Uni-Rectron stands
it is a super power ampli-
fler, which can be used in
connection with any radio
set and loud speaker. Bind-
ing posts arc provided for
input to the Uni-Reetron
and output to the speaker.

Requires no batteries for its
operation. It obtains its
power {rom the 110 volt,
60 cycle alternating
current lighting cir-
cuit of your house.

List Price $88 50

(without tubes)

Special $19.75

Every one new and ‘packed in original factory carton

AMERICAN SALES CO., 19-21 WARREN ST., NEW YORK CITY

SEND FOR OUR LISTS OF RADIO BARGAINS

The UX-210 super power
amplifying tube and the
UX-216B or 281 rectifyving
tube are used wilh this am-
plifier, which cannot over-
Joad. TFrom the faintest
whisper to the loudest crash
of sound—R. C. A. Uni-
Rectron amplifies each note
at its true value. High and
low notes are all trcated

alike. The volume

and quantity deliv-

ered will be a revela-

eao tion.

Please soy you sato+it in Ranro Nrws
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What’s New in Radio

(Continued from page 312)

sparks produced by the brushes sliding over
the surface are the cause of serious inter-
ference. At the transmitting end the motor
is just as important an item, for the speed
must he absolutely constant in order to al-
low motors at the receiving stations to
operate at the same speed.

A feature of the motor which is shown
in the picture is that it is of the induction
type and, therefore, does not rely upon a
commutator ejther for starting or rumning.
This insuves the faet that the motor will
nol cause interference. Secondly, the motor
may be adjusted casily to any speed he-
tween 750 and 1,750 revolutions per min-
ute, and it will hold its speed very constant
after it has heen adjusted. The motor has
a high efficiency, the starting current is
very low and it is cool running, quiet and
clean. Tt is available in three types, one
of which is intended especially for trans-
mitting stations. A machined flange for
the scanning disc and rubber cushioned bases
for the motors are also available.

Manufacturer:  Interstate Electric Co.,
St. Louis, Mo.

The

“Combine” Receiver—
$100 Prize Winner

(Continued from page 333)

at the rear of the triple condenser for still
greater volume. This operation may require
considerable experimenting before the civ-
cuits are properly adjusted, and it would
be well to tune in a comparatively weak sta-
tion for the purpose of making the adjust-
ments.

The next problem for the set builder is
to suppress oscillations in the long-wave set,
and this is accomplished by adjusting the
devices P1 and P2. In making these adjust-
ments, best results are obtained when re-
ceiving a station operating near the lower
end of the broadcast waveband. 'This sta-
tion should be tuned in as Joud as possible
with the dial, and the rheostat should then
be turmed up until a whistle or squeal is
heard in the lond speaker. While the set is
whistling the units P1 and 12 should be
adjusted with a screw-driver until the
whistle disappears. If these units are ad-
justed properly on the low wavelengths the
receiver will be stable in performance over
the entire broadcast waveband; but it may
be necessary to repeat this adjustment sev-
eral times before best results ave secured.

After the broadcast set has been adjusted
properly it is very ecasy to operate. It is
necessary only to turn the drum dial until
the desired station is received, and then
adjust the rheostat, R1, for the degree of
volume needed.

In operating the short-wave section of
the receiver the only important thing to re-
member is to use the correct coil for the
wavelength which it is desired to receive,
The wavelength range of the various coils is
approximately as follows: ved, 17 to 30
meters; orange, 30 to 52 meters; yellow, 48
to 105 meters, end green, 93 to 203 meters.
With the proper coil in the socket, the oscil-
lation-control knob R7 should be advanced,
and the condenser dial C4 should be ad-
justed until the station is located. Then
the knoly R7 should be readjusted until a
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clear signal is received. The knob R3 may
he used to regulate volume, if desired.

Terms of Prize Awards
A AR, SCHEPPELL, the winner

! of the
L 100 prize for his ingenious “Combhine”
set, is a custom radio buitder of Watcrloo,
Towas and his design of this vecciver is the
result of experiments which he bas carried
on over a period of several nienths.

1t is the desire of Ravro News to award
such a prize every month; hut it can be
given only when o radiv veceiver or oller
apparatus embodylng some novelty suitable
for general conxtruction is submitted by
home or community vadio constructer. It
cannot be awarded for an eld design, how-
cver well built; nor for apparatus, however
ingenious, which is too complicated for the
average sct constructor to put together with
the aid of the Ranro Nwws blueprints. It
cannot be given to a manufacturer or his
engineer, as it is intenderl solely to encour-
age independent experiments and invention.

Applications to enter this contest should
he addressed to “Editor Montlly Construc-
tion Peature, Rapio  News, 230 Iifth
Avenue, New Yorl, N, Y. and be acconi-
panied by photographs showing that arfual
work has been done and a schenatic wiring
diagram, showing the circuit uscd, in order
that its practicability and its novelty may
he determined. Al papers must he of good
quality, with legible writing in ink ov type-
writing, and cach sheet must hear the send-
cr's name,

On receipt of these, the constructor will
be advised whether or not he is to send in
anv apparatus. Rapio NEws reserves the
right to construct another receiver ov other
devies using the prizewinning circuit, but
substituting other compounents, fov its illus-
trations and published blueprint diagrams.
TFor the best entry from a home or custom
radio builder each month whicl s suitable
for and published as o Iree Blueprint
article, One Hundved Dollars will be paid,
as we have stated.

In addition to this, if the idea is patent-
able, Rapzo News will pay the entire cost
of taking out the patent in the name of the
inventor and for the inventor’s sole benefit.
The publication of the article will protect
the inventor for a period of two years. We
helieve that the combined experience of
our army of reaclers should produce many
ingenious and valuable designs for home and
custom builders.

Statio

326 METERS — 920 KILOCYCLES
and 2XAL, 30.9¢t METERS

is owned and operated by the
, 1, l ]] .
}u]ms ters of this magaine
Our Editors will talk toyou
several times every week-
See your Mcwspaper
or_detai

| more than six years i their

The Mershon Con-
denser gives a very
large capacily in a
very small space.
Is self-healing in
case of puncture,
and is unaffected
by changes in tem-
perature, or by
moisture.

Expert radio amateurs used
the Mershon Condenser for

transmitting equipment. To-
day the Mershon Condenser
is being widely used over
the whole country in con-
nection with electrical radio
sets, whether new AC tubes
are used, or battery sets are
attached to house current
thru the use of Eliminators,

/end for
Your Free Copy
of
Thir Book....
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The AMRAD Corporation
Medford Hillside, Mass.
book
d a copy of your new
Please s & So03 CONDENSER,
showing hook-ups and designs.

Name

Address. .

RADIO SCHOOL

SEND FOR CATALOG

MASSACHUSETTS RADIC and
TELEGRAPH SCHOOL
18 Boylston St. Boston, Mass.

Radio has been changing sofast
lately that it’s hard to keep up
with it. Barawik’s Big Radio Guide
will keep you posted on the newest
wrinkles. Thousandsof illustrations
of sets, parts, new ideas. Big chance to
save big money. Send for free copy now.

BARAWIK CQ.,

BOD

H‘-\?‘J
210G canal Sta.
CHICAGO, U.S. A,

Insure your c¢opy reaching you each month. Sub-
scribe to RADIO NEWS—$2.50 a year. Experi-
menter Publishing Co., 230 Fifth Ave., N. Y. C.

Pleaze say you sww i in Ranlo News

put 214 amps ;
ators, 150 V.,

st pesker
outpt, TInderground aerials
£3.00  Denjers wanied.  Catalog, ELECTRO-CHEMICAL
COMPANY OF AMERICA, Indianapeiis, !nd.
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SECOND ISSUE JUST OuUT

CAFERIMENTER PUBLIEHING TOMPAMY, 138 FIFTH AViRUL Witw YoRE

In This New Issue =

Complete Instructions For
Building a Television Receiver

There can Le no question but that Television is here to stay. T.ike radio, its sudden
popularity came practically overnight. [t has taken a decided grip on public opinion and
bids fair to sweep the entire country in a never-before-witnessed blaze of enthusiasm.

So, fans! Dig out the old \oldcrlng iroi, the bus bar and the rest of your paraphernalia
and get to work on the latest hubby.- Build vourself a Television Receiver.

of course, Television is far from perfected. It is _still in a most elementary stage.
There is leL]e use in trying to gloss over the truth. th a start has been made and it
remains for the ‘‘fans” to_do their share, as in radio, in developing the ncw art.,

In the latest issue of TELEVISION there are full instructions &from which you, ambi-
tious enthusiasts, can construct an efficient experimental set. With this set you will be able
tn receive some of the Television programs now being broadcast. prenmentmg will con-
tinually jmprove reception. Get your copy of TELEVISION today! Start to work on your
Televisor tonight! Be the first in vour reighliothood to have a Television set. The old
“fan days” are here again. Don’t miss the funl

Partial List of Contents
HOW TO BUILD A TELEVISION RECEIVER

New Jenkins Radio Movies Practical Demonstrations Scheduled for Sta-
New Berlin Photo Transmitter tion W;RNY, T sion S
Vacuum Cameras to Speed Up Television Campbell Swinton Television System

Quartz Crystals Synchronize Television Sets

Infra-Red “Eye” Sees at Night Baird Optical Lever Increases Speed
Valensi Television . Recording Pictures with Air Jet
Connection of Photo-Electric Cell How to Build a Radin Photo Recorder

and many cther articles of equal interest

THE zsc COPY

At all newsstands, or write direct

EXPERIMENTER PUBLISHING CO., Inc.
230 Fifth Avenue, New York, N. Y.

: EXPERIMENTER PUBLISHING COMPANY, Inc. :
i 230 Fifth Avenue, New York, N. Y. I
i Gentlemen: Pleese forward te e a copy of TELEVISION. Encloseld find 25 cents. |
1 I
b NG e j
| l
VoAddress. i Cityooon State..ooviiiii i |
e — e ot e S o it e et e e i e et e e e e —_———— e . !

Please say you saw it in Ravio News
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Television —““Seeing” Music
(Continued from page 315)

This rheostat js connected simply in series
with the motor. Try any rheostat you
happen to have on hand, and sce how much
control it gives.

Of course, the radio receiver need not
be mounted on the top of the frameworl,
as shown. One of the new Stewart-Warner

MOTOR

PULLEY
SHAFT

r'—l

DRILL AND TAP
FACE OF

PULLEY FOR
8-32 SCREWS

Fig. 2. The method of clamping the scanning
disc to the fan shaft, It must be ceatercd
eractly.

A.C. receivers, which had been submitted
to the Rapio News l.aboratories for test,
happened to fit nicely in this position, so
it was used. .

The method of connecting the neon tube
is shown in Fig. 3. A “B” batlery of 180
volts is required for the neon tube itself:
although fairly good results will be obtained
if the high-voltage side of a “B” socket-
power unit is used. 'The resistor marked
R in this diagram is not the motor rheostat
marked R in the picture on page 315, but
a universal-range rheostat for adjusting
the local current through the neon tube;
it should have a resistance of from 200 to

| 1
) ! NEON TUBE
| |
e | i
2 | !
=t= !
o ! | .
2 | l 8
|

IMPEDANCE -
UNIT 2R

Fig. 3. Schematic diagram of the lamp cir-

cutt. This resistor R 1s not the one pictured

wit Figs, A, B and C (which s in the motor

©eircuit) and it does not require continual
adjustment,

500,000 ohms. The procedure is to adjust
this rheostat until the neon tube just lights
up; then the signal fluctuations will cause
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r.c.A. AMPLIPACK

Makes Your Set an Ultra- Modern
A. C. Power Receiver

A Complete A.C. Power Supply—“A"
and “B” and “C"—Makes any D.C, Set
into an Ultra-Modern A.C. Receiver.
Uses 1wo 210 type tubes in Push-pull;
or one of the new 250 type tubes. Power
Amplification gives perfect reproduction
over the entire musical scale range.

Lets You Enjoy Real_

Musical Reception
Clear, Lell-like tone. Powerful volume. Am-
plipaCk gives vou an advanced radio instrument
at less cost than ever before offered. Consumes
no more current than an ordinary 30-watt light.
Cool, quiet, dependable.

Quickly Assembled

You can assemble an AmplipaCk easily in one
evening. A screw driver, a pair of pliers and a
soldering iron are all the tools neceded. We supply
complete layout diagrams.  Simple to install.

Attached to set in 3 minutes.

171 Push-Pull and Straight
210 Power Packs

Complete power supply
structed amplifiers,  Compact,
together with silent, absolutely
eration make these our most popular
for home construction,.

At All Leading Dealers

Ask your dealer for AmplipuCk.
you full details and cur
grams.  Don't lLe sat
ception—ULuild an

home con-
destgn
dependable op-
Power Packs

ts for
scient

He can give

simple assembly dia-
d with eut-of-date re-
aCk tonight!

TRANSFORMER CORPORATION
OF AMERICA

1428-32 Orleans St.
CHICAGO, ILL.

Ampliy

P e

(elog]

The

T. C. A.
High Quality Line

also includes

AUDIO TRANSFORMERS
AUDIO OUTPUT CHOKES
POWER PACKS and CHOKES

and other Transformers

in our
with a

Every coil Transformers is vacuum
impregnated compound. This
prevents noisture disintegration and short cir-
Ciean cut Jaminations make them hum
proof and ish noise interference.

Send Coupon for Free Booklet

special

cuiting.

ITransiormer Corporation of America,
1428-32 Orleans St.,
l Chicago, Ill.

-—l‘

[}

Please send me Booklet on your c_om-l
I[\_lete Jine of radio products. No obliga-
l tion or cost. I

I Name .iiiiiiniriiiei i e ey I

BCity........... ... State ....oee. .ol 1

All the New Kits

Everything in radio—kits, parts,
accessories, sets. Improved de-
signs and styles. Big selection at
worthwhile saving. Immediate
Send
illustrated Cata-

service; personal attention,

for complete,
log “B.

Allied/Radio
 CORPORATION
TIE W. LAKE STREET, CHICAGO

Please say you sase it in Ranto News

is famous
cablnet / The Ireyiine

Sizes range frora 7x18x10 to 7x30x12, Mahotz._n\' finish, £5.50 1O
£8.75. Salid Walnut, $6.50 to 319 F.O0.B chkor)’

T\wl\o hour service. Write for Catalc

SOUTHERN TOY COMPANY, MANF’R. HICKORY,N.C,

Radio hasbeen changing sofast
lately that it's hard to keep up {42
with it. Barawik’s Big Radio Guide
will keep you posted on the newest
wrinkles. Thousands of illustrations
of sets, parts, new ideas. Big chance to
save big money. Send for free copy now.

BARAWIK CO.,*sense, |
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Easy to build. . unequalled
.. at a price you will be gla

Marvelously Realistic Reproduction . . . ..
Remler Audio System . ... Perfect Control of
Volume from Maximum to a Whisper.
Simple to Operate . .. . Expert Results for
Every Member of the Family.

All the Selectiviry that Could be Desired .
Clean-Cut Separation of Stations on Adjacent

lzfarmzznce
to pay

Chaanels.

Superheterodyne Sensitivity .. . . Shield-Grid
Amplification.

Stable Operation . . . . Complerely Shielded
Throughout.

Easy to build , Can be Assembled, Wired
and Put into Operauon in One Evening. No
Special Kaowledge or Experience Necessary.
Most of the Wiring Completed and the Cir-
cuits Balanced at the Factory ... Only a Few
Wires to be Installed by the Builder in Ac-
cordance with Color Code.

Eliminator or Battery Operated.

Combined Power Amplifier and Plate Supply
. LCX 350 (UX 250) Powchubc ... Full
Wave Rectification . . . . B Volrage Regula-
tion Provided For.

Steel Chassis Amphﬁer Construction . . ...
Compact and Rigid.

Power Transformer Primary Tapped for Dif.
ferent Line Volrages.

REMLER POV/ER AMPLIFIER
The story of the ©29,” what it is and what it
does, is complete in Bulletin No. 17. Sign the
coupon for your ftee copy.

Remler Division, Gray & Danielson Mfg. Co.
260 First Street, San Erancisco, California.
Gentlemen: Please send me:
1 All the “'dope’ on the "29™.

[ Bulletin service for professional set builders.

Name
Addreis
Cit; _State

TODAY

Send for large, new illus-

trated Catalog “B,” showing
the latest of everything in
radio at wholesale prices.

‘Allied/Radio
i CORPORATION
71l W. LAKE STREET, CHICAGO

’ As one cf the oldest patent
firms in America we give in-
ventors at lowest consistent

charge, a service nated fot

results, evidenced by many well known Patents af extrar
ordin value. Book, Patent-Sense. fres.
Lacey & Lacay. 631 £ St., Washington, D. C. Estab. 1869

the light to
appear.
To “see’

vary and the patterns will

* music with this television re-
ceiver, tune in a broadcast-station in the
usual manner, and then connect the left
side of the output impedance unit to where
the loud speaker normally attaches to vour
set. - Start up the motor and look through
the disc into the neon tube, and you will
observe the music “pictures” immediately.
By varving the speed of the motor, you
can make the patterns move back and forth,
and up and down, and perform many other
interesting antics. By connecting the loud
speaker in series with the double impedance
unit, both it and the neon tube can bhe made
to operate together; and the difterent effects
produced by different notes can readily he
compared.

Although this entirc machine is a crude
affair, there is ne reason why jt cannot
be made to reproduce actual televisian
images; provided, of conrse, the listener is
within vange of one of the stations now
transmitting  television impulses.  Station
WGY is on the air every Tuesday, Friday
and Thursday afternoon between 1:30 and
2:00 p. m.. Fastern Standard Thne, trans-
nitting on its regulav 380-meter wave. By
the time this article appears, other stations
will also probably be on the aiv with tele-

vision. If you can pick up a television
program, try it on this crude televisor;
yvou may have good Juck und actually sce

- pictures

The Radio Beginner—The
“Milk-Shaker Special”A

(Continued from puge 327)

The socket for V2 is located 1 inch from
the right edge of the baseboard and about
214 inches from the rear edge. The fila-
ment-ballast resistor R3 is located directly
in front of the socket, and the vertical
mounting for the grid leak Rt is fixed at
the rear of the socket. Next, eomplete the
assembly of parts on the baseboard by
mounting the R.F. choke coil 1.5 neav the
front edge of the baschoard slightly to the
left of the {ilament-ballast resistor.

Arvanging the parts on the front panel is
a very simple matter after the panel has
been drilled.  The Javout in Tig. 3 shows
the location of all holes required and alse
the size drill needed for drilling the holes.
The hole on the left side of the panel is for
the rheostat R2, and the hole in the same
corresponding position on the right of the
panel is for the variable high resistor R35.
The battery switch SW is mounted near the
bottom of the panel in the center, and the
jack J is located in the hole in the lower
right corner of the panel. The remaining
loles are for mounting the two variable
condensers, C1 and C2.

WIRING SUGGESTIONS

Befare starting the wiring of the receiver,
it is wise to fasten the front panel to the
baseboard with three wood-screws.  This is
necessary because there are a muuber of
wives which connecet parts on the panel with
those on the baseboard.

When wiring the set it is best to use
the pictorial wiring diagram (Iig. 4) as a
guide for making connections.  In this dia-
gram each piece of apparatus is shown in
its corvect position; but the scale of the
parts in relation to that of the haseboard
has been reduced somewhat, in order to al-
low ample space for showing the wiring.

Please cav you saw it in Rapto News

Radio News for October, 192¢_

R.ADIO Sf.}'cri

THE BARAWIK CO. has, all these. years,
been famous for its variety of radio supplies,
whichitoffers at money - snvmg prices, New-
est dynamic speakers,’ B" eliminators, socket
power equipment, A-C harness, fine cabinets
and furniture, amplifiers, latest amateur
equipment, tubes, batteries; in fact, anything
you can ask for is here, ready to ship, at a
saving in price. Quality merchandise, selected
goods by reliable makers = just what you
want — at big discounts,

YourSavingsareTremendous

Ask any of the gvarter million Barawik customers
why they trade here, and they’)i tell you that,
% ality considered, our prices can’t be beat.
hat’s something to think about! Quality comes
first—new, fresh, good reliable merchan-
dige, but the price always means a
tremendous saving, nevertheless,
j Get our catalog and prove this
to yourself, on’t apend a
nickel unti} you see our offer-
ings first,
Yout need this great radio
bargain book as never be-
Jfore — Mail the coupon
now — TODAY.
s o s oS
] BARAWIK co- cmc@ﬁ‘o'
l

Mait This Couson for FREE Bargein Book.

Address

ey gy

DRESNFE.R

SHORT-WAVE CONVERTER

WAVE-
LENGTH COMPLETE
RANGE

15 to 550 $2250
Meters (SPECIAL)

May be used with any type of broadcast receiver.
Lds\ly connected in just A few mowments’ tume. No
complicated wiring. ';mmly plugged into the
detector socket in the set. - Covers the entire range
of wave lengths from 15 to 550 meters. Maxi-
mum satisfaetion from top to bottom. Don’t miss
the excellent programs now being broadcast on
the short waves. Get a Dresner Converter. Five
interchangeable coils furnished with each unit.
If your dealer can’t supply you, call on us direct.
Write for booklet

DRESNER RADIO MANUFACTURING CORP.
640 Southern Boulovard New York, N. Y.

MOVIES fteackYOU
ELECTRICITY

A\NAZX\YG new film method prepares you at
home, easily, quickly, for bigget pay jobs in
all branches of electricity: Radio, Aummouve.
Aviation, Switchboard Work, etc. Actual motion
pictures ‘make everything simple.and clear, and
train you for a bettec job and more pay.

DeVry Motion Picture Projector and thousands of
feet ot tilm supplicd at no extra cost. Easy to op-
erate in home. No dry text books, but
live, fascinating instruction. Prac~
ticing enygineers endorse training ag
sure, quick, practical.

We promise in writing to help get
you a better job and more pay, or
you need not pay a cent.

}
FREE Tluen Lessong and New
““The F|Im Way to
Bipgrer Pay i m Fleccrimly " Send
coupon for your copy now.

National School of Visual Fducation
§27S. Dearborn St. Dept 10D Chicago

Please send free lessons and book, ‘' The
Film Way to Bigger Pay in Elec(rlcixy."
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