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WONDERFUL RADIO!

Super-Eight—100, Electric
8 TUBES—SINGLE DIAL

Coast-to-Coast
LShipped Direct from our Factory on

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-setective—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.

SUPER-EIGHT ELECTRIC
Save One-Half—Low Price a Big Feature!
Georgeous consale with newest type, built-in senorans Joud speaker

You will be amazed at the low price of these wonder- Gearzeous console with newest tyve, built-in sonorms loud spezke
- . . . . R 3 1C€F 21, TANge YOC! (l ‘idy nenta .

ful sets, in the console or table cabinet. Our low cost of distribution Rt (o Rhreet T ot tArtony st

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 vou that we do not hesitate to let AG E NTS and D EA LE R s

VOu try one for 30 days before deciding to keep or return it.

The 1929 Super-Eight line offers great money making opportunities. Nothing
SUPER QUAL!TY THROUGHOUT ! likg them for hrighlquali]ty——northﬁxrg lne;r them ]1?1 ;)r:—ice.pLeIt uslplr(fve thislgy

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. ) 9 .
Select your stations with accuracy at any desired volume. Beauty of nemons".at'o" set on 30 dal’s free t"'a’
tone that cannot be surpassed. Console and table cabinets are hand- Test it—compare it—demonstrate it to prospective radio huyvers. Get our lib-
somely grained genuine walnut, hand rubbed, in two-tone effect— eral discounts—exclusive territorv—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.

"4 e are gne of the pioneers of radio. The

METRODYNE su(-,lce.:s‘]soof1 Metrfodyng se:.e if{due tlu ?ur lib-

ern ays’ free trial offer, which gives

RADIO SETS you the opportunity of trying before buying.

Are Equipped For 'l'lmusn?%s ofI )ertr(id;'er‘s ]\nve‘{)eeu bougvllﬁ.
on onr liberal free trial basis. We will g

BATTERY or )1:\1] l)un&red\s{ ?f (l]e'.tels ftlom owners whe

acclaim the Metrodyne as the greatest radio

ELECTRIC set in the world. A postal, 1er.f‘3r or the cou-

OPERATIO pon brings complete information, testimon-

ials. wholesale prices and our liberal 30

—— s —————| days’ iree trial offer—WRITE TODAY!

3 METRO ELETRIC COMPANY
8 2161.71 N. California Ave,, Dept. ||
B chicago, Ilinois
= Gentlemen:
Send me full particulars about Metrodyne
Super-Eight sets and your 30 days’ free trial offer

<=3 Send Coupon Today for Our
30 Days’ Free Trial Offer sy
Address ... ...

METRO ELECTRIC COMPANY: .

2161-71 N. California Ave. - Dept. 11 -+ Chicago, lllinoisi Ij you are intercsted in AGENT'S prop-

ositioir, place an “X" in the squarc “=u

Nane =
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EARNED $500
SPARE TIME
WITH RADIO

Coplay, Pa., June 4—(RA)—During the
few months that Frank J. Deutlsch has
been a member of the Radio Association
of America, he has made over $500 out of
Radio in his spare time.

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

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

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

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 DeForest Company of
this .city. “I knew nothing about Radio
and started from the ground up,” M.
DeGrave stated, “when I enrolled a vear
ago in the Radio Association. Its easy
lessons and superb training made it possible
for me lo become a Radio Expert in less
than a year’s time. My income is now
about 225% more than at the time I joined
the Association.”

?‘lle Institute of Radio Engineers is a very
exclusive organization, and its membership
requirements are very rigid, so that Mr.
DeGrave has reason to be proud of his
election.

Clerk Doubles Income In
Six Months Through Radio

Chlicago, Ill., 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 net satisfied.
Six months later, Le started his own store.

“The Radio Association has an excellent
plan for the man who wants to get out of
the rut and succeed,” 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 inconie
through its help.”

[~
MODER SETS
WITH ONE DIAL CONTROL

To malke *3%an hour

in YourSpare 7

JACH  of these plans, developed by the Radio
X4 Associalion of America, is a big money-maker.
Set owuers everywhere want to get rid of static, to
have their sets operate from the electric light socket,
the tone improved, and the volume increased, and
transformed into single-dial controls.  Phonograph
owners want their machines electrified and radiofied.
If you learn to render thesc services, you can easily
make $3.00 an hour for your spare time, to say nothing
of the money you can make installing, servicing,
repairing, and building radio sels, and selling supplies.

Over $6G00,000,000 is being spent vearly for sets,
supplies, service. You can get your share of this
husiness and, at the same time, fit yourself for the
big-pay opportunities in Radie by joining the
Association.

Join the

Radio Association
of America

A membership in the Association offers you the
easiest way into Radio. It will enable you to earn
$3.00 an hour upwards in your spare time—train
vou to install, repair, and build all kinds of sets—
start you in business withoul capital or finance an
invention—train you for the $3,000 to $10.000 big-
pay radio positions—help secure a better position at
bigger pay for you. 4 membership need not cost you
a cent!

The Associalion will give you a comprehensiver
practical, and theoretical training and the benefit
of our Employment Service. You earn while you
learn. Qur cooperative plan will make 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 thal may not—need not—cost
you a cent. To secure one, wrile 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 Ravenswood Ave.,

Chicago, Il I
Gentlemen: . . I
Please send me hy relurn mail full details of your

Special Membership Plan, and also copy of your I
book, “Your Opportunity in the Radio Industry.
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$ sor this PACKARD
SUPER 8—-$250 A.C.
ELECTRIC RADIO SET ¢

Direct From Our Factory o

ONLY

Today’s greatest radio! A

truly sensational offer! ifsoﬂogagg
The Eight-tube PACKARD to Back Our
A. C. Electric Radio — a GUARANTEE

regular $250 set—shipped
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 engineers 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 =i WORLD'S GREATEST RADIO

exacting critics pass on its merits. And if, after the 30 Cenuine Walnut Consele Cahinet
day trial period, you are convinced that the Packard . .
Eight-tube El_ctric is fully the equal of any console Eight powerful A. C. tubes and one genuine full-
radio set selling up to $250—then, and only then, need wave rectifying tube—nine tubes in all. Supreme

: . : : quality throughout. Simple to operate. Connect the
vou geUd-e io l\tccp l-tt at our factory price of only 99 plug to electric socket and turn switch. Only one
—otherwise, return it. dial to tune. One hundred per cent electric. Hand-

This marvelous set combines every new scientific de- some walnut cabinet—two-lone genuine DUCO fin-
velopment in receiving sets—possessing beauty, refine- . ish. ‘Mﬁtta.l mm‘,“"}glf:mgf‘l ms_old FOldb']. f‘elta}"’?‘;
ment, durability. Gets everything on the air from coast g:lcshg:lhi;ll?’ ;70}‘:5},:5 \\prii e OIZf QU
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 I’.‘\C%ARD Radio is shié)ped direct from our factory.
All the in-between profits are deducted from the price of the -
et and instead of paying $2350 you pay only $99. Quantity Packard Radios are also

production, economy in selling, and only a small profit made for BATTERY OPERATION
for the manufacturer makes this astounding offer possible.. PRICED AS L
OW AS $53

MAIL COUPON NOW FOR

’ & =lllIIIIlllllllllllllll.llllllllllll.
30 days’ free trial offerME " : rackara Radgio Company
m B 2323 Milwaukee Ave., Dept. 320, Chicago,IiL
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. Our = full details.
$5,000.00 cash bond backs up our guarantee. ]
B Name.. . C——
PACKARD RADIO CO. ¢
; o. B Address..

- ) ) s ]

2323 Milwaukee Ave. Dept. 320 Chicago,11l. B8 City_. . e State e

Please say you swwo i in Rapio NEwWS
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If all the Radio sets I've **fooled”
with in my time were piled on top
«f cach other, they'd reach about
halfway to Mars. The trouble with
me was that I thought I knew so
much about Radio that I really
idn’t know the first thing.

thought Radio was a plaything—
that was all 1 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!

$50 a week! Man alive, just onc year
ago a salary that big would have been the
height of my ambition.

Twelve months ago 1 was scrimping
along on starvation wages, just barely mak-
ing both ends meet. It was the same old
story—a little job, a salary just as small as
the job—while I myself had becen 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 $100 and
more every week in the Radio business—
whew! I know 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 1 was kid-
ding myself, that's all—not because I had
to be. 1 could have been holding then the
same sort of job I'm holding now, if I'd
only been wise to myself. If you've fooled
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. 1 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 I stayed up almost the whole night
trying for DX. Many times I missed sup-

er because I couldn’t be dragged away
rom 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 he—employing
thousands and thousands of trained men. I

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 I'd tinker a little with Radio—
a set of my own or some friend's. 1 even
made a little spare change this way, which
helped a lot, but I 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 I made a little effort
to prepare for it—such an ideca never en-
tered my mind. When a friend suggested
it to me one year ago, I laughed at him.

“You're kidding me,” 1 said.

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

He pointed to a page ad in a magazine,
an advertisement I'd seen many times but
just passed up without thinking, never
drcaming it applied to me. This time I read
the ad carefully. It told of many big op-
portunities for traincd men to succeed 1n
the great new Radio field. With the adver-
tisement was a coupon offering a big free
book full of information. I sent the coupon
in, and in a few days received a handsome
G4-page book, printed in two colors, telling
all about the opportunities in the Radio
field, 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 book carefully, and
when I finished it I made my decision.

What's happened in the twelve months
since that day, as I've already told you,
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 before 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 1 had wanted to follow some
other line of Radio besides building my own
retail business—such as broadcasting, 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 vow saiv it in Ramo NEws
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day I sent for their eye-opening book, I'd
been wailing "I never had a chance!”

Now I'2 making, astl told you before,
over $100 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
off 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 years—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 different lines of Radio, is fascinat-
ing, absorbing, well paid. The National
Radio Institute—oldest and largest Radio
home-study school in the world—will train
you inexpensively 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
1s 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_"'_""—__-__—"l

1 J. E. SMITH, President,
National Radio Institute, l
1 Dept. 228, Washington, D. C.
i Dear Mr. Smith: I
Please send me your 64-page free book,
I printed in two colors, giving all information
about the opportunities in Radio and how I I
I can learn quickly and easily at home to take
advantage of them. 1 understand this® request |
places me under no obligation, and_that no
I salesman will call on me. l

I Namero oo |
| A 0000000 060000 0000006506 86 00GE0a000900 ]
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77 PERFORMANCE

o
o
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Lt omiey 34,

with one of our cooperating distrib- v, ol
utors, a summary of the most interesting

WIS SUFEELER S e

ON this page we present, in conjunction

the famous S-M Reservoir Power Units

and Unipac Power Amplifiers. High un-
storted output, and uniform reliable opera-
tion are insured by the S-M standards of de-
signand workmanship. Allof 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 $M catalog.

For sets requiring 180 volts B, type 670B
Reservoir Power Unit ($40.50) will deliver
up to 60 m.a. of current, 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 volt A.C. filament current.
Type 675ABC ($54.00) gives 450 maximum
voltage instead of 180, and has an adapter
\vhic%\ allows a 210 or 250 type super-power
tube 10 be used in the last stage of any recciver
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 SM
676 to any set having a_dynamic speaker
requiring 90 to 120 volis D.C. will improve
marvelously both tone and volume.

W FOREMOST among all power devices are

F

information about kits and parts available to
the setbuilder for the 1929 season under the
most popular of all kit trade-marks.

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

S-M Unipac Power Amplifiers provide
power amplification with super-power tubes
(210 or 250 type), either single or in push-pull
circuit, and all (except the 685) furnish B
power also (45, 90, 135 volts) to the ceceiver.
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 631-250 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. Type 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 u
to 10,000 people. The 685 is the only sucg
light-socket unit available, and presents a
marvelous opportunity:

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

I -
[ >

|
|

7 R adiobuilder |
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i
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Are vou receiving “The
Radiobuilder” regularly?
Published every month;
this little magazine pro-
vides you with the carliest
information on forthcom-
ing S-M developments and
with operating hints and
kinks that awill help you to
get the most out of radio.
To S-M Authorized Service
Stations, “The Radio-
builder” is mailed ecach
month; free of charge, to-
gether aith all new Data
Sheets and Service Budle-
tins as they come from
press. To all others a
nominal charge is made;
se¢ coupon.

Audio Transformers Radically New and Different

forth in vyears.

fection, by introducin
former manufacture—

Silver-Marshall, Inc.
848 W. Jackson Blvd., Chicago, U. S. A.

.. .(50c) Next 12 issues of THE RADIOBUILDER
...(8$1.00) Next 25 issues of THE RADIOBUILDER

S-M DATA SHEETS as follows, at 2c each:

.No. 1. 670B. 670ABC Reservoir Power Units
_.No. 2. 6385 Public Address Unipac
..No. 3. 730, 731, 732 > Round-the-World" Short

Wave Sets

..No. 4. 223, 225, 226, 255, 256, 251 Audio Trans-
formers

..No. 5. 720 Screen Grid Six Receiver

.No. 6. 740 ** Coast-to Coast”" Screen Grid Four

‘No. 7. 67SABC Power Supply and 676 Dynamniic
Speaker Amplifier

.. (50c) Sargent-Rayment Instruction Booklet

................... Name
Address

in audio amplification, Silver-

LWAYS foremost
Marshall brought a surprise to the thousands who have

regarded the older S-M audios as the summit of pec-
an entirely new principle in trans.
ailed at the 1928 R'.M.A. Trade Shoe
as the greatest advance in quality of reproduction brought

These new S-M audios—the first transformers to give
freedom from the hysteretic distortion found in all other

1f you don’t wish to build, vet want
your radio to be custom-made, aith
all the advantages that this implies,
S-M will gladly refer your inquiry to

s e atl .CPle;lnse send me, free of charge, the an Authorized Silver-Marshall Serv-
complete atalog. . .
Fo‘r,_enclosed ....... g ...... in stamps, send me the ice Station near you. If, on the other
following: hand, you build sets professionally, 1

and are interested in learning whether
there are valuable Service Station
franchises yet open in your territory,
please write us.

SILVER-MARSHALL, Inc.,

types—are available in two sizes. The 225 first-stage and 226
second-stage ($9.00 each) show a curve absolutely without
parallel. (See E, below). The 235 first-stage and 256 second-
stage (smaller transformers at $6.00 each; see curve D) are
still far in advance of any audios hitherto available at eight
and ten dollars—such as seen at B, C, and D (actual curves of
three well-known high.priced transformers:).

Remember it—you can have this fine: performance in
every set you build!

T ERT

1L

s s

Fovout ey nCvanes

Chicago, U S. A.

Fonce v vou sate it in Rapto Nuws

WWW.americanradiohistornvz.com

848 W. Jackson Blvd.,
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The 720 Screen Grid Six

A [i;‘lance at the illustration will prove that here is a set
which, in appearance 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-selectivity S-M 140 antenna coil—the rigid
diecast gang condenser—the screen grid r.f. stages indi-
vidually shielded in neat copper cans—and finally the
marvelous new audio transformers, described on the
opposite page. Then you will have some idea of the 720°s
overwhelming superiority in actual reception.

Try it. See these three screen-grid 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 amplihcation curve 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 SM guar-
antee, and are abfe to offer it at a list price of only $72.50
for the complete kit (the 700 cabinet is $9.25 extra)—or
the entire set custom-built in this cabinet and tested in the

laboratories at $102.00—then we say it’s a bargain.
And while we hope to keep 720's always in stock, scarcity
is coming~—80 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. TEe thick
aluminum shielding and chassis, finished in satin silver,
give beauty of a sttiiingly appropriate type. Other features
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 transformers insure unbeatable tone
quality. The set is a joy to build, so workmanlike is its
design and layout.

e 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

T is with unusual enthusiasm that Western Radio
Manufacturing Company presents such sure-fire
winners as the new S-M kits. Setbuilders looking for
superior performance will find in them oppor-
tunities such as they have never had before.

The 740 Coast-to-Coast Four

The new S-M Coast-to-Coast Four offers the finest per-
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-gain
audio system, and an all-metal assembly make a receiver
which cuts through local interference only 10 or 20 kc.
away. Unequalled tone guality, and an appearance (in
the cabinet) identical with the 720 Six,—vyet the price is
only $51.00 for the complete approved kit, with the 700
cabinet $9.25 extra. The 740 goes together easily and
simply, and will out-demonstrate ready-made sets selling
at twice its 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
bear European broadcasting stations; chain programs
through heavy static; television—the low-wave band is its
busy nursery. You can hear amateurs in almost every
country, all in one evening—if you have this neat, trim,
snappy little receiver—four-tube regenerative (non.radi-
ating)—with one screen grid r.f. stage and two of the SM
high-gain audio stages. Four plug-in coils fit instantly into
a 5-prong socket 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 Essential
Kit, at only $16.50, contains the two tuning and tickler
condensers, the four plug-in coils, coil socket, and three
r.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
detector—all copper-shielded—working into an audio
smie using the new S-M audio system—selectivity that
makes stations literally snap in and snap out—and all
under the control of two vernier drum dials, and a “vol.
ume” and a “sensitivity” knob. Just imagine a 65 kc. 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 audio transformers and a stage of ex-
ternal light-socket, push-pull 210 or 250 Unipac
amplification—the ﬂighcst-powered, finest-toned
amplification money can buy!

e parts for this super, mostly of S-M manu-
facture, cost but $95.20 complete, less cabinet at
$9.25 list. Outstandingly the finest superhetro-
dyne money can buy.

SEND FOR OUR FREE DEALER
CATALOG AND DISCOUNTS!

We are offering, this season as always, America’s
biggest radio values. Mail the coupon at the right
—it will bring you our big new catalog—FREE.
Maximum discounts to dealers. Immediate ship-
ments from stock.

Nine Tubes with Screen Grid
Efficiency: The 1929 Labora-
tory Super

SUREST SUCCESS
JorZ/f¢ SETBUILDER.

720 Screen Gnd
Six: The Year's
Biggest Value!

740 Coast-to-Coast
Four: Best Monex’s
Worth in the Fifty-
Dollar Class

Five Continents in
One Evening: 730
Short-Wave Set

WESTERN RADIO MANUFACTURING CO.
“The Big Friendly Radio House”

128 West Lake Street

Chicago.

SM

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

Please send your new FREE catalog, list-

i arts and kits as well as many
other highest-quality radio products.

Address......... BoaaooDnno0 5600000000

Please say you saw it in Rania News
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'PILOT PRESENTS NE WEST

Engmeered Bmlt and Merchandued

Test-and-check is the

_ motto of Pilot en-
; \ gineers who con-
\‘ trol production.

th \

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

1lluminated knob-type
vernier drum—built
: ol to Pilot precision
Introducing a new B ey SR standards.
family of moisture- S -
proof bakelite case
transformers—audio,
push-pull and out-
put transformers,
output filter, B choke.

Universal A and B
pack transformers,
approved type for
latest A. C. tubes and
circuits.

4P jlotT ELECR!C MFG, '

BROOKLYN NY. 'Nge

TRADE MARK \ .l‘ REGISTERED

“WORLD'S LARGEST RADIO PARTS PLANT

Where Pilot Radio ¥ «,W ‘
Parts Are Made. P .

Please say you saw it 'n Rapio Nrws
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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

"..*?P oL : purposes. .y

o >
’ (‘%‘," g o , -
&

i

///f ] ——
WS = pyor -
“b ' N+ 5% . Engineers specify the Pilot
oY PO shock-proof socket for A. C.
Skilled designers ¢ = T S A and shield-grid tubes.
specify Pilot midg- AR B LY
ets for short wave
as well as broadcast
sets. Made in four
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 circuits.

Pilot parts
shown in
complete
catalog.

INuminated vernier
—Pilotgives beauty
and precision at
lowest cost.

TRIC MFG,

TRADE MARK

‘RADIO MANUFA

25 7
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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).
Tllustration shows subject being televised. Inset
illustrates amplification apparatus.

Pilot Television and Broadcast receiver used
during first public television demonstration
at New York University. Built 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.

Radio News for October, 1928

Television is Here!

In those three words, Pilot proclaims to a waiting
world the miracle of practical, workable tele-
vision.
Not laboratory television with expensive equip-
'] ment, but home television, with no special ap-
paratus except Neon tube, disc and motor. All
other parts are standard Pilot radio parts—the
kind you have always used.

To develop television on a practical basis, Pilot’s
engineering staff designed and built its own tele-
vision transmitter. Hundreds of tests were made.
Finally the official demonstration at New York

University before a brilliant group of distin-
guished scientists and engineers provided a fit-
ting climax to the months of unremitting research.

Now each night unseen light travels the ether
waves from the Pilot-built television transmitter
permanently installed at radio station WRNY.
To make sure of results, use only genuine Pilot
parts!

Up to time of going to press, Pilot has released
no specifications—therefore, dealers and fans are
warned against unauthorized scanning discs and
parts.

TRADE MARK

/PILOT ELECTRIC MFG. ()

323 BERRY ST. |5 ¢l

&

‘WORLD'S LARGEST RADIO PARTS PLANT"!l

BROOKLYN,NY. 'Ng?*

REGISTERED

— e T S o e o o)

This Coupon BringsYou

|
| four big issues of Radio Design—the live-wire quarterly
| edited by M. B. Sleeper, Chief Research Engineer of
] Pilot and Affiliated Companies. Radio Design is filled
cover to cover with advance information especially inter-
| esting to radio engineers, custom-set builders and the
|
|
i
|
1

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

Be first with the Latest “Dope” on Short Wave,
Power Amplification, Television, A.C. and all Radio

man who builds his own. Enclose 25¢ Coin or Stamps. | ngelopments !
i
TN 11 i i e U = W 10 K 4 o] Bl g 1 E s 3 9 ey S PAE E I
I
IO KTV T R —————— AT TP YT PR PR FUE R '
CIRY Camn bie e 00 6 o300 35398 " smeg oS TALE ""'R.N‘0—28
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30 Fifth Avenue, New York

What is Coming in Television

By HUGO GERNSBACK

OW that television has actually arrived, and a number of

radio stations are already broadcasting television as a

regular thing, it hehooves us to look infc the future and

see what is likely to happen during the next few months
and the next few years. Tt is a foregone conclusion that history
will vepeat itself, and that we shall have a boom in telcvision,
just as there was a boow in radio in 1921 and 1922. There are,
however, certain differences that should not be overlooked and,
if these differences are carefully studied, we will avoid the pitfalls
and the disappointments which the radio industry had to contend
with in the broadcast hoom period.

To begin with, T 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 at large. It is doubtful whether, for
some years to come, television sets will be sold as radio sets are
now sold, direct to the public. The problem of

Particularly with television, a great
before any material is put out at all. Manufacturers should not
rush into the market with half-baked production and with material
that is not scientifically and correctly designed. Radio during
the broadcast boom came in for a good deal of adverse criticism;
because, 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
probably be the same with television.

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

the merchants themselves, because, when a legitimate

deal of caution is necessary

all temporary booms

S.Vn(‘l;ronizla]tion hhas n;)t, a].s ,\l'elt, l)eerll sollved (;om- l"_— B ———] demand comes along, those who have been previously
pletely, although much valuable work along these deceived and disappointed will probably be 1nost
lines has alrcady leen accomplish]ed. The idea of | TELEVISION || cautious in ‘investing their money in new devices,
“You push the button, we have done the rest,” is The public at large should know that isi
notl_\'clt true in television, | . , MEANS s purell)y an cxperinglentall art a?othe ;resteerigvggg
Television just now is in its earlicst stages of || and only those handy with tools and roficient n
infancy, and may be compared to radio at its coherer | INSTANTANEOUS | radio and genera! science should atten?pt to build
i ark-coil stage in 1903. It k almost twentyv P )y isi
Sears from fitperi Tor Inowdeasing o cons e Kits Wil be affered for s boa meen . Slevision
about. Of course, the cycle at this time will be AT A matter how well made, ate only for the expericnced
shortened considerably; but cven the most optimistic ' radio constructor and those mechanically and elec-
today doub}_ whether television will1 be ripe for the DISTANCE trically inclined and handy with tools, and not for
general public within two years, at least. H the general public.

In the meanwhile, it will he paradisc for the ex- == . The television fan should know, without being

pevimenter and the amateur who will “build their
own”; who will experiment, 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
lamp with us. As I have said before, cditorially, this is only a
transitory stage during the development and, in the cnd, the dise
with its motor will not prevail. But at the present time we have
nothing better; and the disc really does give results and is making,
at least for the present, television practicabte for us. What
instrumentality we will be using for television one or two years
hence, no one knows; but that does not matter. Every art has to
go through its stages of devclopment, during which a great deal
of information must be gathered, and the keenest winds in thc
art concentrated on the problems; but from such beginnings the
art will slowly evolve into greater and broader accomplishments.
As in the early days of broadcasting, hundreds and thousands
of concerns will vush 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 material and probably wuch 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 may be freely predicted that those with the best technical talent,
and those who serve the public best, in an economic sense, will
probably remain in evidence after all the others have heen left
by the wayside.

told, that vesults to start with w
good,  Unless you are within twenty miles of
ditions are not apt to he favorable.
DX television, for the time being, seems doubtful; unless you can
he satisfied to receive only occasional snatches of an image, or
when it is impossible to distinguish a man'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 reception of radio hroadcasting, the car is not as sensitive
to slight disturbances and variations as the eye. Static disturb-
ances, hattery trouble, loose cornections, faulty synchronization of
the disc, all tend to make for a poor picture and, for some time,
it will be the general rule that the received images are, and must
be, rather poor, except when you are very close to the transmitter.
For that reason, television, wonderful as it is, even at present,
should not be glibly talked to the public; and the public should
not be led to believe that, next month, they will be able to purchase
perfect television sets through which they can witness a ball game
a thousand miles away, down to its most perfect details. That
accomplishment, as yet, is in the indefinite future.

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

ill not be any too
a transmitter, con-
Such a thing as receiving

Mr. Hugo Gernsback speaks every Tuesda_y_aa.}O—P. M. from Stations WRN-Y_(326 meters) and 2XAL (30.91 meters) on various radio and scientific subject;.
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Above: How a fived acrial is
stretched across the iwings of a
monoplane. The iwirc is sup-
ported by short stecl tubes set
in special sockets i the swing
tips. This type of acrial is in-
tended to replace the trailing
wwire wusually used for airplane
radio work, which’ hangs be-
ucath the body of the plane dur-
ing flight and is a rcal source
of danger; in that it may tangle
in the control wires of the plane
or catch on a trec or other ob-
struction if the radio operator or
observer should fail to recl it in
before a landing is made. This
fixed aerial has the further ad-
vantage that it allotes uninter-
rupted communication 1f the
plane should make a forced land-
ing in a deserted spot.

i

e b
B I S T

Radio News for October, 1928

Above: The crate at the feet of
the three men holds an expert-
mental receiver hung on springs,
the object of which is to pro
tcet  the apparatus  from  the
strong vibration of the plane’s
cngine. The climination of mi-
crophonic noises in the receiver
1s one of the main problems with
which airplane radio_ cngineers
are faced. Left: Milton B.
Sleeper, research enginecr of the
Pilot Llectrie Mfg. Co., of New
York, testing the aforemeutioned
reeciver in the cabin of a siv-
tasscnger Stinson-Detroiter mono-
tlanc wsed by this company er-
clusively for cxperimental radio
work. The plane is licensed un-
der the call letters 2XBQ, and
may frequeutly be heard trans-
mifting on 40 meters, in code,

The Radio Laboratory Takes Wings

How the United States Army and Commercial Radio Companies Do

%

HE floating radio lahoratory found

onr ships and other occan-going ves-

sels; the field radio laboratory which

is carried from point to point on a
motor truck; and cven the portable radio
cquipment transported on a man’s back, 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
“flying radio laboratory,” a new contribu-
tion to the facilities of radio rescarch;
withal, complete transmitting, receiving and
testing cquipment on “wings.”

An airplane, a Fokker C-2, has bheen con-
verted into a workshop for radio rescarch;
the cabin of this plane being specially out-
fitted for the accommodation of sending and
receiving equipment and for the carrying
on of experiments during the course of
flight. We learn best by doing, is an adage
applicable to both flying and radio training,
and a modification of this truism gives
virtue to the contention that knowledge of
aircraft radio is best obtained under actual
service conditions, with the radio sending
and receiving outfits studied while the

By S. R. Winters

airplane s in flight.  Commercial radio
companies, imbned with a like belief after
secing Uncle Saw's “flying radio lahora-
tory,” arc planning duplications of the
facilitics wherehy new radio apparatus ay
he subjected to complete tests in the air.
‘The Air Corps fiving radio laboratory in-
cludes at least 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-
peres}, connected to the right outhoard en-
gine; alse from the standard power installa-
tion consisting of a ‘50-amipere generator

on the left outhoard engine, battery and -

dynamotor Type BD-41. - The other trans-
mitting set incliided in this Jaboratory on
wings is a short-wave outfit, operating on
a hand of wavelengths from’ 75~ to 100
meters. The source of encrgy for this short-
wave transmitter is a 2,000-volt, 0.4-ampere
Freneh wind-driver generator, monnted on
the Jeft side of the fusclage. T
The radio recciving equipment in this

fiving laboratory includes a vaviety of de-
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Their Experimenting with New Airplane Radio Apparatus in the Sky.
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signs: those approved for aireraft com-
inunication 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
hy the Signal Corps of the War Depart-
ment, which were uscd in early radio-tele-
phone broadeast reception between a broad-
cast station in Chicago and an airplane, as
well as in communication tests between air-
eraft ard ground radio stations. Of the
experimental reccivers, this laboratory on
wings carries one model each of two air-
plane receivers now in the process of devel-
opment hy the General Electrie Company
and the Westinghouse. Electrie and Manu-
facturing Comipany. In addition, the equip-
ment includes a type of receiver known as
BC-137, and a short-wave super-regenera-

“live receiving set, also a new design of the

General Electric Company.

The maiden journey of this radio labora-
tory on wings—from Dayton, Ohio, to Buf-
falo, New York, and return to Dayton by
way of Schenectady, New York, Mitchel
Field, New York, and Bolling Field, Wash-

[4)
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ington, D. C,, is described interestingly by
Captain Paul S. Fdwards, a radio engincer
of the Signal Corps, in a letter to the Chief
Signal Officer of the U. S. Army, Major-
General Willium S. Gibbs.

STORY OF THE FLIGHT

“The radio beacon at Dayton was laid
on the course for Buffalo,” reports Captain
Edwards. *The keying svstem of the beacon
utilized the new interlocking system where
dots are sent on one loop and dashes on
the other loop with continuous full-power
1,000-cvcle note. ‘The beacon wus heard
throughout the entire trip to Buffalo, a dis-
tance of 349 miles. Two-way telephone
conmmunication was maintained between the
airplane and the ground station at Weight
Field for a distance of over 262 milcs.

“Just before reaching Dunkirk, New
York, both stations switched to interrupted-
continuous-wave telegraph transmission and
cxchanged 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 were andible, they
were not recadable. We arrived at Schen-
cctady 5:30 P.M. same date. The weather
throughout the flight was cleir, with the
cxception of Bnffalo, which was slightly
overcast with light fog.

“During our stay-at Schenectady several
flights were made with engincers of the
General Electric 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 Schencctady, where the ground
station utilized an output as low as one
watt. This receiver, in operaling condition,
worked very well, but at the present stage
of development is not considered suitable
for military use; as there is no standhy ad-
Jjustinent and the critical tuning necessary
to obtain signals renders it unfit for air-
evaft use. The G. F. enginecrs also demon-
strated a new type of short-wave receiver,
using one stage of UX-222 radio-frequency
awmplification, detector and two stages of
audio-frequeney amplification.  The results
were 0 remarkable on this reeeiver that one
was purchased for the Signal Corps Air-
craft Radio Lahoratovy, with a view of
using it as a standard of performance for
aircraft short-wave receiver development.

FROM NEW YORK TO WASIIINGTON

“Departing froin Mitchel Field, en roule
to Bolling Ficld, a schedule with WY,

Paal

T L e AR o S PN T i

The cabin of the .lrmy airplanc, showing part of the ertensive radio equipment sehich is tested

under actual flving conditions, Llcctrical and mechanical deficiencies in any piece of apparatus are
quickly discovered during u flight.

Bolling  Iicld, on interrupted-continuous-
wave was maintained throughout the flight.
Due to delay in delivering the message of
tuke-otf, conmmnnication did not eommence
until we had reached Trenton, N. J., but
signals  at that distance were of such
strength that it could have heen easily pos-
sible to have sceured two-way connnunica-
tion from hoth iiclds. Due to the fuct that
the Bolling Field transmitter was not in
commission for telephone transmission, all
messages were sent and received by intep-
rupted-continuous-wave,

“\ flight was made from Bolling Iicld to
Daltimore, and rcturn, using voice and in-
terrupted-continuons-wave  throughout  the
entire trip between the airplanc and Bolling
Field.  The airplane took off from Bolling
IYield, en route to Langley Field, for the
manenvers, carvrying Licotenant Wolfe as
pilot, Captain Edwards, Mr. Knott, and
Congressien James and Hoffman.,  Mes-
sages were exchanged throughout the trip
until just hefore landing at Langley Fiel.
On the return trip from Langley Ficld, ar-

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

“Avrangements were made for a flight
over Washington, carrying seven people:
Assistant Secretary of War Davison, Mr.
Adamson, Major Blair, Signal Corps, Major
Davison, Air Corps, Mr. Knott, Captain
Jdwards and ILieutenant Wolfe. The As-
sistant Secretary of War was given a dem-
onstration of broadcast telephone reception
while in the air. He also transmitted tele-
phone messages to Mys. Davison who lis-
tened in at their home. Radio-telephone
conmunication was established with Bolling
Field, and wessages were exchanged be-
tween the Assistant Sceretary and the oper-
ator at the ground station,

“The airplane departed from Bolling Field

(Continned on page 370)

The huge tri-motored monoplane which the U. S. Army has out-
fitted as a flying radio laboratory. Much valuable information on
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the behavior of radio apparatus under flying conditions has been
obtained by army engineers during flights in this big ship.
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«“Wired Wireless’--What It Is and Why

T How Radio Principles are Applied to the Transmission of FourTelephone _g=gy

Conversations or T

HAT a title! And yet somc 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 years to the term “radio.” But wheve
is the scnse of such a title?

Well, the whole fact of the matter is that
“yireless” is becoming less wireless nowa-
days. For quite somc time we have been
transmitting messages and concerts through
“space” without intervening wires—hence
wire-less. DBut it now happens that 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 avticle is
ahont.. But to drag the dusky gentleman
frorn behind the foliage, let it be known
that at the present timec great developments
are going on in connection with the trans-
mission of intelligence over metallic circuits
of wire'at radio frequencies. Therein lies
the secret; we are all well acquainted with
the transmission of speech in the ordinary
manner over the telephone. Such speech is
transmitted at its own frequencics, namely,
tones varving from ahout 200 cyveles per sec-
ond to about 2,000 cveles, in commercial
practice. It has been found very practical,
for reasons which shall he unfolded as we
proceed, to transmit speech over wires «t
radio frequencies, in much the same manner
that today we are transmitting through
cmpty space, programs from the broad
cast studios.

USING WIRES TO THE LIMIT

This matter of utilizing a carvier wave
for the transmission of speech is not new.
The beginning of the work dates way hack
in the nineties, and is due to such men as
I'upin, Leblane, Hutin, Sqnier, Stonc and

By J. E. Smith*

others. 'Then, later on, we may include
DeForest for his wonderful contribution,
the vacuvum tube, G. A. Campbell for his
electrical filters, and many more.
Telephone systems in use at the present
time furnish simultaneously as wmany as
four two-way telephone conversations over
each line in addition to the tclephone and
telegraph facilities normally afforded by
the circuit. Other systems are arranged
to furnish as many as ten CQuplex-carrier
telegraph circuits over each line, in addi-
tion to the usual facilities. “Think what

The coil at the right
is a tuning inductor
connected in the oscil-
lator circuit.

{1 wvacmuwm-tube transmitter employed
for either dupler telepliony or “wired
ceireless.” 1t is practically identical
in construction with a broadcast trans.
mitter; only the values of the cireuit
components being diflerent.

TRANSMITTER
|
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OSCILLATOR r‘\
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I vd
L

I

o

T

This diagram shows the fundamental units employed in a radio-broadcast transmit-

ter and a receiver, respectively.

A sound made before the microphone, on the left,

is reproduced by the loud speaker, «l the right.

* President, National Rudio Tustitute
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en Telegraph Messages Over a Single-Wire Circuit

this means! Without stringing np more
wires on poles, or laying them in conduits
under the street, it is possible to multiply
the number of channels of communication
by five, ten, twenty—who knows how much,

The general principles involved in carrier-
current communication are fairly well wn-
derstood hy 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 micro-
phone into which the performer sings or
speaks. The speech (audio) frequencies
are wmplified by the speech amplifier and
pass on into the modulator tube, into which
at the same time is passing the radio-
frequency current from the oscillator; so
that the modulator is rcally a ‘“mixing”
tube. Next, from the modulator, the mixed
currents may pass on through an amplifier
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 oseillator may b
generating power at a frequency of a mil-
lion cvcles a sccond; the speech frequencivs
vange from perhaps 30 cycles to 10,000
cveles.  After heing mixed in the modulator
these frequencies ave considerably changed,
and instead of two frequencies we have
many.  The most important of these are
known as the “carrier” frequency and the
two “sideband” frequencies.

In order to make this clear, let us suppose
that instead of singing or talking we play
on a flute in front of the microphone 2
single sustained note with a frequency of
1,000 cycles (per second). Also, suppose
that the “carricr” frequency is 1,000,000
cveles. ‘The two side frequencies are then
1,001,000 and 999,000 cycles, representing
the sum and the diffcrence, respectively, of
the carrier and the modulating frequencies.
The same rule holds when there ave a
numbher of frequencies coming from  the
microphone, and in general, we will have a
situation somewhat as represented in Fig. 2.
Ve have the carrier at 1,000,000 cycles;
the upper sideband, ranging from 1,000,030
to 1,010,000 cycles, and the lower sideband,
ranging from 999,970 to 990,000 cycles.

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

All of these phenomena can be very reacd-
ily adapted to the transmission at radio
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frequencies over wires, instead of through
space. It would be a very simple matter to
simply string up a pair of long wires where
the dotted lines are shown in Fig. 1, and
thus connect the transmitting and receiving
stations by a complete mectallic circuit.

MULTIPLE TRANSMISSION

The main advantage attached to such
a system would be privacy; but unfortun-
ately, it would be a very expensive propo-
sition, and certainly not a profitable one
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. It is extremely 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 speccli can he
tnned to resonance in exactly the sme way
as we tune in one station or another on our
receiving sets.

For example, it is easy to imagine that
a number of oscillators, each one oscillating
at a different radio frequency, being modu-
lated simultaneously by a diffcrent micro-
phone, are connected to the same paiv of
wires. Then, at the other end of the line,
we can imagine a number of radio receivers,
each one tuned to a different frequency.
It is clear that each cwrrent wave could
be tuned in without experiencing interfer-
ence from the other, in exactly the same
way as we tune in WJZ and tune out WOR,
or vice versa. Not ouly that, lnt it is not
necessary for all of them to le modulated
hy speech; some of the “channels” may
carry speech, some may carry music, others
may  carry telegraph code, another may
control tickers, and what not. :

The number of such “channels” which are
possible in a single circuit of wire is very
great, and depends mainly on the width
of the sidebands. For example, in the case
illustrated by Fig. 2, in which we are
supposing 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 requnires a band
only about 4,000 cycles wide, and music a
band-width of about 10,000 cycles.

LOW CARRIER FREQUENCIES

However, Lefore going niuch farther, it
may be well to state that such frequencies
as a million per second are not used in
cavrier telephony or telegraphy; for the
losses in the wires and in the associated
apparatus at these frequencies would be too
great.  Therefore, conunercial carrier fre-
quencies generally lie between 10,000 cveles
and 50,000 cycles. This then permits only
five bands 10,000 cycles wide, theoretically;
practically, it is possible to squceze in five
sucii hands only by employing special mcans
for doing so. Tlie Campbell filter makes
it possible to cut these bands off sharply,
so that they do not interfere with adjacent
bands. Such a filter consists of a series
of sections, as shown in Fig. 8, consisting
of coils and condensers, and so tuned that
the' “cut-off” is very sharp; it can be so
designed as to pass any desired band of
frequencies. The filters are connected De-
tween the line and the receiver, so that the
receiver can receive energy only at the fre-
quencies determined by the filter.

Of course, there are many difficulties to
be overcome in such systems; theve are the
same problems that are found in ordinary
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This instrument, zehich  greatly  ve-

sembics a radio set, is a portable teles

bhone box by means of which twork.

men on a long power line can com

municate with a central office.  They

simply tap ou to the live and talk by
“wired wireless,”

is
the usual trouble of interference, the trouble
ot cross-talk, that of “singing,” and so on.

telephony, and others besides.  There

SINGLE-SIDEBAND TRANSMISSION

As another wmeans  of conserving  the
channels, it has becu fonnd possible to
climinate not only one of the sidchands, but
the carrvier frequency as well, in certain
special cases.  For instance, in Figure 2,
none of the speech frequencies ure included
in the carrier; they are included only in
the sidebands, IFurthermore, since the side-

= — — pa—— . — ['l
CYCLES
1,610,000 -
UPPER SIDEBAND {
1,000,030 o t
1.000,000 i CARRIER FREQUENCY 1
999.970 . ;
| LOWER SIDEBAND &
990.000 . |
(PER |
SECOND) (ed J
. — —t
hen music is transmitted over a “‘carriers

current” system, the sidebands are quite wwide,
as shown above,

bands are identicul in vange, why not elimi-
nate one of them? This has actually heen
done, by applying the Campbell filters at
the transmitter, so that they eliminate one
hand and the cavrier, and peraiit the other
band to pass through. When this is done,
it is necessavy to “supply™ a carvier fre-
quency at the receiver, so that amplification
and detection can be carvied ont in the
usual manner.  This is admivably accom-
plished by the superheterodyne type of
veceiver, in which the oscillator of the
“super™  furnishes the carrier  frequency.
It is clear that cutting off a single side-

hand cuts down to one-half the necessary
width of channel and, by eliminating the
carrier also, it is cut down still more. This
makes it possible to obtain more channels
in a single circuit of wire or, for the same
number of channels, spreads them farther
apart, and thereby reduces interference and
other troubles.

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

To tell the truth, this is exactly what is
being donce today; but we should put it the
other way around. The telephone or tele-
graph wires are not being used for power
transmission, for they ave too small; but
the power lines are being used for the trans-
mission of speech and code. Quite a lot
of work is heing done along this line for,
in addition to its affording a wmeans of
communication for the public at large, it
is excecdingly important that the different
pewer 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

It is clear how this may be done in the
case of alternating-current power; for this
can be transmitted at a certain particular
frequency, say 60 cycles, and occupy its
own channel (with no sidebands in this
simple case) just as each band of speech
frequencies or telegraph code occupies its
owrs channel.  And, going still a step far-
ther, it is clear that constant or direct cur-
vent can be just as easily transmitted along
with the communication channels; for di-
rect current has a frequency—zero—and oc-

An _arrangement of coils
and condensers such as
that showen at the right
constitutes a  “flter”
which can be adjnsted
to pass only a definite
band of frequencies, to
the exclusion of = il
others.
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cupies its own channel of zcro frequency.

However, 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 are con-
nected to the power lines. There are two
methods of doing this; one of thesc is shown
in Fig. 4, where the transmitter or rceeiver
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 wethod,
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 difficnltics of properly insulating the
system in thesc high-voltage power lines,
others are cncountered. For instance, where
“sectionalizing” switches in the lines arc
opened, it is necessary to erect what might
he termed “hy-pass antennas” in order that
the carrier currents may pass over the gap.
This incurs losses, to be sure, but at least
the gap is bridged, and it is necessary only
to increase the power of the transmitter
sufficiently to overcome the loss.

Another  difficulty  encountered  oceurs
when great loads arc thrown on the power
lines, as when large mills are running, or
at night when the lighting lead hecomes
great. The short-circuiting cffect produced
by the turning-on of so many feeder lincs
causes changes, in the characteristics of
the lines, which make it necessary to employ
mare power in the transmitter at such times.

And, finally the earrier-cnrrent system is
heing used successfully as a means of com-
municating from moving trains. In this
case, the antenna wires are strung along

The front pancl of a recciver
used for duplex telephony over
wire lines. This apparatus s
virtvally a serics of radio re-
ceivers, each tuned to o differ-
ent wavelength.

I
{t  POWER LINES

\ "

e a |'

| TO TRANSMITTER
OR RECEIVER

= ——— —_——— =

Two methods of coupling a ‘“‘carricr-current”
communication system to a high-voltage poicer line.
Above, condensers are used, tith a grounded pro-
tective device. Below, an inductive conncction is
made by antennas strung ncar the power wires.
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l' FIG.S
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£t =
the tops of the cars, parallel with the tele-
phone wires along the road. (See page
1936, Ramo Nrws for June, 1926.)

BROADCASTING OVER WIRES

The principles of “carrier-current” trans-
mission have heen successfully applied also
to the “broadcasting” of voice and music
over electric power lines and the reception
of the programs in the home via the lamp
socket. A large power company. has heen
experimenting in this direfion for the past
five vears, and has furnished regular enter-
tainment, on a limited scale, to a nnmber of
communities. The scenes of these experi-
ments have heen Staten Island (part of the
city of New York), a section of Washing-
ton, D. C, and a small town in Illinois.

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

The rccciver is a very simple affair, con-
taining only a few lubes and a switch to
select any one of the several available pro-
grams. It is plugged into any lamp socket,
from which it derives, not only the music,
but also the power to operate the tubes.

FIXED-TUNE RECEIVERS

Flectrically, the rveceiver consists merely
of three or four civcnits permanently tuned
to the frequencies on which the separate
programs are transmitted. A switceh is pro-
vided to enable the user to sclect whichever
program he wants. There is no cxtensive
tuning to be donc, as the reception is en-
tircly limited to what the power lines carry.
A loud speaker of standard construction is
cmploved for reproducing the programs as
actunal sound.

From time to time, during the past few
years, newspapers have carried announce-
ments that this system is “about to be 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
of it. The reasons are not difficult 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 recciver off. This shortcoming is
cmphasized by comparison with the great
freedom of choice which the owner of a
regular radio recciver 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 would be difficult, if not
impossible, for the home constructor or cus-
tom radio builder to make a receiver of his
own. The incomc 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 broadcasting, as we
know it today, had not flourished so well.
With so many good hroadcast stations on
the air, at all hours of the day and night,
and with good radio receivers available at
low prices, it is doubtful if many people
would care to bhuy or rent an apparatus
that would furnish only limited entertain-
ment during limited periods. However, since
the power companies have not definitely
stated that they have dropped the scheme,
it may be realized some day.

Similar in principle is an application of
“wired wireless” reported from Austria.
Programs from 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 are used for the
circuit.

.:-{'i"'l" - s
=

CErf afam,
LERY & o

The back of the recesver. The six -

round instruments ncar the top are

rcgular wvariable condensers, which

tune separate circuits. (Photographs

for this article courtesy Westing-
house Electric Mfg. Co.)
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A close-up of a 14-inch photoelectric cell of the type used in television transmitters.

(Photograph courtesy Bell Telephone 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 etce-

tricity. The photoelectric cell is a

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

The modern photoelectric cell is a com-
paratively rccent development. Its fore-
runner was the selenium cell. The element
selcnium  was discovered by the Swedish
chemist, Berzelivs, in 1817. In 1873 an
Englishman, Willoughby Swith, attempted
to use seleninm in making high resistors
for use in transatlantic telegraph work. He
found that these rcsistances were very
erratic and changeable, and eventually dis-

* From a paper presented before the Radio Dji-
Cision, National Electrical Manufacturers Asso-
ciation Convention, at Chicago, June 7, 1928,

means of.

By Dr. Lewis R. Koller *

Rescarch Loboratory, General LClectric Co.

About This Article—

‘45’ the heart of practically all present-
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 characteristics and about photo-
electricity in general. Here is a pood
non-technical article which 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 the fact that
the electrical resistance of selenium de-
pends upon the amount of light falling upon
its surface; the brighter the light, the lower
the resistance of the metal. He was able
to get around his difficulties by enclosing
his resistors in a light-tight box. Follow-
ing this discovery, cells were constructed
of many different forms to make use of this
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FIG. 1

How the German scientist Hallwachs studied the effect of light on the electrical
properties of a zinc plate. With the aid of this simple apparatus he made clear the
fundamental principles of photoelectricity.
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‘*Talkies’ Possible

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

DISCOVERY OF THE EFFECT

The action of the type of photoelectric
cell that T 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
ohservations of photoelectric phenomena
were made by the pioneer in the field of
radio, Heinrich Herz. He was conducting
his famous experiments on electromagnetic
waves, and did not pause to investigate
the subject further. He 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 terminal of a
battery) 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
has been 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. .

Hallwachs used a polished disc of zinc,
314 inches in diameter. In front of this
was a large shielding plate of zinc (24 x
28 inches) with an opening in which could
be placed windows of various 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. Hall-
wachs found that, when the plate was
negatively charged, the electroscope’s leaves
remained stationary until light from the
arc fell upon 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 electrons or
negative charges. 1f the plate is nega-
tively charged to begin with, these elec-
trons are able to escape and so the plate
loses its charge; while, if it is positively
charged, they are unable to escape because
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. 1f
one took a small piece of matter 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 piece of matter
that couwld not be any further subdivided.
This was the atom. Now, through the work
of Thomson, Rutherford, Bohr and many
others, we have a picture of a vastly-differ-
ent structure which has much evidence to
confirm it.

Atoms are now believed 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 nucleus, which car-
ries the positive charge, is made up of
atoms of hydrogen, or “protons” packed
closely together. The electrons are nothing
other than megative charges of electricity.
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Diagrammatic representation of a photoelectric

cell.  The cathode, which emits electrons, is

P: the other electrode, shown by the small
circle, is the anode.
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The force of attraction between the positive
and negative charges holds the system to-
gether, just as the gravitational forces hold
cur solar system together. Thus the atoms
of all substances are made up of the same
nltimate units, protons and electrons. The
differences hetween diffcrent kinds of mat-
ter arve due to the different 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 atoms like thesc. Some kinds of
matter, notably the metals, have the power
of readily 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
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Dr. Herbert Tves (left), television expert of the Bell Telephone Laboratories, exam-
ining one of the large photoelectric cells used for television tramsmission. A
close-up of this cell is shown at the top of the preceding page.
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atom) which are 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 Fig. 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 elcctrons across the space and
so a current flows through the circuit.
‘T'he electrode (P) which emits the electrons
must always be connccted to the negative
battery terminal and is called the cathode,
The positive electrode (corresponding in
this to the plate of a vacuum 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 article. 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-scnsitive. 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
may vary, but the essentials remain the
same.

ACTION OF THE CELL

The photoelectric cell, as we have said
before, allows a current to flow through it
when light falls upon it. Its particular
value lies in the fact that the current pass-
ing through it is directly propertional 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 intensity or changes in
intensity.

Of course, these photo-currents are small,
so 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 racdio work; but there is
also a method of amplification within the
photo cell itself which is of great value. This
method makes use of the ionization of gases.
For this purpose, after the cell has been ex-
hausted a very low pressure of gas is intro-
duced. This pressure ranges from 1/387,500th
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, ncon and helium are
the most frequently used.

The mechanism 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 cach two-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
as when two rubber balls come together;
ihey 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, J

IONIZATION

On the other hand, a collision may take
place with disastrous consequences to the
gas molecule. When a collision of this kind
takes place the photo electron actually
knocks one of the electrons in the outermost
orbit completely cut of the gas molecule, or
ionizes it. The result is that now, instcad
of the 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-
plicd the original charge threefold. 'There
is still the possibility of the two electrons
making even more collisions before theyv
veach theiv destination. This is no violation
of the law of the “conservation of energy,”
hecause the energy required is drawn from
the battery across the cell terminals. °

The result of this process is that, for each
clectron which the action of the light liber-
ates at the surface of the cathode, we mayv
have several arriving at the anode. Since
the flow of electrons constitutes the current,
the gas may be said to amplifv the photo
current internally. The amount of amplifi-
cation 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

The relation between the voltage applied
to the tube and the current through it is
called  “the volt-ampere characteristic,”
curves of which can be obtained for differ-
ent conditions of illumination by moving the
light neaver to, or farther away from the
cell.

At low voltages the current rises rapidly
with the voltage. The current, of course, is
simply a measure of the number of elec-
trous which reaclh 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
only upon the intensity of the incident light.
The apparent inconsisteney is due to the
fact that, at low voltages, all of the emitted
clectrons do not reach the anode. As the
voltage is increased, a larger proportion of
them reach their goal, and at one point the
voltage is high enough to draw over all the
emitted electrons. That is why further 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 current may be a real
measure of the light intensity, the voltage
must always be above the saturation voltage.
If the light intensity is now increased, a
curve js obtained of the same shape as be-
fore, but the saturation valne is higher to
correspond to the new value of light in-
tensity.

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

W. K. Zworykin, physicist of the Westing-
howse Company, comparing o photoelectric cell
of lis design with a radiv tube of the 199-type.

lion voltage, is exceeded some gas molecules
become ionized. As the voltage is increascd,
still more ions are produced so that, instead
of being flat, as in the case of the vacuum
cell, the curve of current against voltage
continues to rise. Eventually this curve he-
conies quite steep and the cell breaks intn a
glow.
HOW IT “SEES’ COLORS

I have stated that the current through a

photoelectric cell is directly proportional to
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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
example, will produce the same response in
the cell. Tn this respect the cell resembles
the hwman eye, in that it is not equally
sensitive to all colors. The maximum sensi-
tivity of the average person’s eves oceurs in
the yvellow-green portion of the spectrum.
The maximum sensitivity for potassium cells
occurs near the ultra-violet part of the
spectrum.

This means that a potassium cell does not
see colovs the same way that we do; it is
far more sensitive to bluc 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
spectacular ones :re television and the talk-
ing movies, There ave a nummber of systems
of television, all of them fairly complicated;
but the essential feature in all of them is
the photeelectric cell. A beum 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 ohject; the white parts, let
us say, sending a strong beam of light into
the cell and the dark parts a wealker beam.
These will produce, respectively, large and

(Continued on paye 372)
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Dr. Koller is shown here with an automatic dayiight recorder later installed on the
ill-fated arctic dirigible “Italia.” The photoelectric cell which operates the mecha-

nism is on the top of the cabinet.
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(Photo courtesy of General Electric Co.)


www.americanradiohistory.com

308

Radio News for October, 1928

More on Lightning
Editor, Rapio NEws:

I note in your interesting editorial in the
June issue that instances of lightning strik-
ing a radio aerial are very rure. 1 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 was 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
small 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. But I will
also say that, had it not been for the aerial
on that housetop, which received the shock,
the house 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 stormn.

A picture of the house, taken at the time,
shows a black streak 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.

Norymax R. Hoob,
1022 So. Ash Street, Casper, Wyoming.

(Two other letters, not dissimilar in na-
ture, have been received from. our wide-
spread army of readers on the subject; so
it is evident that the number of cases of any
dumage by lightning to a 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 aerial reduces, rather
than increases, the probability of o stroke,
and conducts away practically the whole of
its force if it does fall.—Eniros.)

Conditions in Australia

Editor, Ranio NEws:

In the rural centers in the eastern part
of Australia, the average listener demands
that his five-tube neutrodyne, T.R.F., etc,
shall not only cover 250 miles in daylight,
but do so at satisfactory speaker strength.
This town is situated about 250 miles from
3L0, 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 American re-
ceivers are in use here and, if I may be
permitted to name a high-grade one—the

7 HIS page belongs to the readers
of Rapio 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 letters represent, not
necessarily the editorial opinion, but
that of the writers; 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 you can; remem-
bering always that there is something
to be said for the other fellow's side.

Address The Editor, Ramo NEgws,
230 Fifth Avenue, New York City.

—

Stromberg-Carlson Model 501—I 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 me about its performance, 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 American 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; especially Mr. Staves’ set, which
uses the same (Victoreen) LF. system as
my own. 1 hold that the air-core super,
with high-grade A.F. systems, takes some
beating for guality reproduction. With my
set, which has high-mu tubes in the LF., a
regenerative first detector, power and super-
power audio stages, and a 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
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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 time, 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. I wish it was pub-
lished weekly. If I were American, I
would say “you sure have got the goods.”
As an Australian, I say your publication
is “Gbod, oh!”

E. MarTY~N- JONES,
. Box 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, has about thirty broadcast sta-
tions, several quite small. This perhaps has
something to do with the excellent DX re-
ception in the antipodal continent.—Eprror.)

Five-Kilocycle Separation
Editor, Ranio 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: KSB, WLIB and
KOMO. As nearly as we could tell, there
were no more than ten kc. between KOMO
and KSL for WLIB to get through, and
we checked 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 ke. 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 them; while those
located near one of them would be no worse
off than before. We have an example of
that, with KFSD at San Diego, and WJR at
Detroit, supposed to be on the same channel
and yet actually separated sufficient for
listeners here with a very selective receiver
to separate these two stations enough to
identify 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
enough 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

Verxnre: “Did you
hear about the daring
robbery down below
last night?”

Covre: “No, what
was it?”

VERNiERE: “Why,
the two Brackets held
up the Panel!”

—Efty Kyprie.

A HOOSIER BARGAINER

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

Cusroaer (a thor-
oughgoing “shopper):
“Arve they the kind
Yyou can ro!! up when
they get empty and squeeze it all out of
them?”

(Dealer faints.)—R. L. Wilson.

A FUTURE M. I. R, E.

Havry, aged four,
turned up the regen-
eration on our radio
until the usunal results
ocenrred.

After working on it

a while, he said:
“Daddy, you better
oil the radio. 1t

squeaks.”
—Mrs. Dave Nilsen.

AT THE STUDIO DOOR

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

Bepriate Srory Triier: *I had to hurry
down without anything to eat; I slept in
today.” .

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

RADIO RHYMES ..

AN INGENIOUS WRINKLE
An oft-asked ques- S

tion is: “Is thecre any L r‘?\
use for used “B” bat- @ !:;‘ﬁh—,:;b

L

teries?” S~
They arve always Pl
handy when your

neighbor wants to bor-
row one.— Popular
Radio Weekly (Aus-
tralia. '

A SCENE IN EVERY FAN’'S LIFE
TaLt Max: “Congratulate me, Bill, the
happiest event since I married!”
Suorr Max: “DBoy or girl?”
TarL Max: “No. PCJJ on one tube!”
—Popular Wireless.

TKIS page is devoted to humor -of purely
radio interest; and our readers are in-
vited to contribute pointed and snappy
jokes—no long-winded compositions—of an
original nature. For each one of this 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.

IT SOUNDED PROMISING
Faturr (to old-maid daughter): “We've
tuned in almost every city of importance
tonight, so where will we go next?”
Davemrer (enthusiastically): “Oh, dad,
let’s try to get the Isle of Man!”
—E. H. Foley.

R. 1. P.

D.: “Jones looks
rather sad.”

X.: “Yes, 1 heard
hint say he buried his
Aunt vester-
day

nna

A TUNED-IN ALIBI
Wire (hearing
hubby fiddling with
door-knob at 3 A.M.):
“You old owl, what in
the world are you do-
ing down theve at this
time of night?”
Huwsny: “Pshh,
(bic) Pm trying (hic)
to tune out (hic)
WOW for WOO.”—James Gibson.

A TRAGEDY OF 1929

Fmsr OrrFice Bov:
“How'd you lose your
Jjob, Jiinmy?”

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

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

A SPORT FAN

Moruer: “What's your brother Jimmy
doing with the soldering iron and screw-
drivers”

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

—George Lieberman,
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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 developinent 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 testcd in the
Ranio News Laboratories, and yielded un-
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 resembles 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 knob, volume
knob and battery switch. The chassis is
mounted on a highly-polished mahogany
base.

The all-metal design of this receiver not
only provides the set with a finished com-
mercial appearance, but also with other
mechanical and electrical advantages. The
all-metal cabinet, which is of one-piece con-
struction, fits tightly over 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-
ment or repair. The use of the pierced stecl
chassis makes it possible to locate a large
part of the wiring under the basc; this gives
the appearance of neat workmanship.

hat's New in

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. However, the
instructions supplied with the kit show the
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for providing the desired values of grid
bias, 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

( C3
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- o . o ] L] o
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N
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This dingram 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 4.C.

circuit uving 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. ‘The essential circuit of the set
is the same in each cuse, but there are sev-
eral slight changes in the parts and in the
filament wiring. 1In the electric set the extra
parts include fixed and variable resistors,

This picture is a front view of the mew four-tube, screen-grid Roberts receiver.
The tuning controls are mounted on a handsome bromze escutcheon plate, and the
metal cabinet is supported on a highly-polished mahogany base.
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R.F. stage. This tube provides a voltage
amplification between 20 and 35 throughout
the entire broadcast waveband, thus making
it possible for this recciver to equal in scn-
sitivity thce usual five- or six-tube receiver
using standard tubes. Also, the amplifica-
tion of the circuit is not very great when
compared with the n of the tube and, as a
result, good sclectivity is obtained.

The input circuit of the set employs a
standard coupler, the secondary wind-
ing of which is tuned by a .00035-mf. double-
spaced variable condenser of modified SLF-
SLW design. The primary of the coupler is
in two sections; half the winding is con-
nccted when great selectivity with a long
aerial is desired, and the entire winding is
employed with a short aerial. Volume is
controlled in the receiver by means of a
rheostat connected in series with the fila-
ment wirc from the “A4” battery post
this systein prevents the distortion which
would be 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 overcomes coupling through the
plate bhatteries.

An R.F. transformer with a fixed tickler
winding is used to couple the plate circuit of
the screen-grid tube with the grid circuit of
the detector; the secondary winding of this
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In this chassis view of the new Roberts receiver all parts are shown mounted in

their proper positions.

It will be noted that practically all wiring is located

under the metal chassis,

transformer is tuned by a variable con-
denser similar to the one used in the R.F.
stage. 1In this circuit regeneration 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 units were designed
especially to eliminate the distortion due to
hysteresis; they do this by isolating the di-
rcet 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 8.5 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
amplificr 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 receiver are of standard design.
The R.F. transformers (L1 and L2) are of
identical construction and are wound on
threaded bakelite tnbes 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.C.C. wire. These coils are
wound on 2}4-inch diameter tubes, which are
placed just beneath the filament ends of the

sccondaries; 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 are the
volume knob and the regeneration control.
In operating the set it will be found that
the two tuning dials have approximately the
same settings for any given wavelength.

Manufacturer: Silver-Marshall, Inc., Chi-
cago, Ill.

New Special Components

for Set Construction

IX radio parts intended for use in the

season’s new kit receivers have recently
been introduced. ‘I'hey
include: ballast shields -
for vacuum tubes, shield T
compartments, tube-base, -
type plug-in coils, inter- )
mediate-frequency trans-
formers and balancing
condensers. .
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The ballast shield, which is illustrated in
the drawing, accomplishes two very impor-
tant 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 impulscs and vibrations, and the
familiar howling caused 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
forined 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 circnits functioning at broadcast fre-
quencies; a transformer and a tuned im-
pedance unit for use with screen-grid tubes
in an intermediate-frequency amplifier op-
crating at a frequency in the neighborhood
of 115 kec.; and an oscillator coupler cover-
ing a waveband of 180 to 460 meters and
suitable for nse in superheterodyne receivers
employing a 115-ke. intermediate-frequency
amiplifier. Also, in the near future, trans-
formers will be 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 ecoil, and vari-
ous sizes of primaries
are available separately,
so that the type of
primary winding best
suited to the require-

# - Four new parts which have ap-
peared on the market recenmtly
are shown here. A is a new
tube-base plug-in R.F. coil; B
ir a plug-in intermediate trans-
former: C is a stage shield;
and D is a neutralizing 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 bakelite
secondary coil form and to unscrew the two
small terminal prongs in the base. These
prongs project through the base of the sec-
ondary form and screw into inserts in the
form on which the primary is wonnd.

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 base
and they are designed especially for nse in
the intcrmediate-frequency awmplifier of a
superheterodyne. Their most interesting 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 continuously 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 screen-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 by 514
inches deep by 514 inches high. The top
and bottom of the shield are removable, so
that mounting of the parts and wiring may
be 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 drilled
for the parts mentioned above, and a
bracket is supplied for supporting the
socket for the coil away from the bottom of
the compartment.

A small balancing condenser is shown at
D in the picture. This instrument has a
capacity range of 5 to 70 mmf,, and may be
adjusted with a screw-driver by turning the
small adjustent 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
multiple 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 shicld for 199-type tube;
Center, similar shield for the
screen-grid 222-type and other
standard tubes, Right, plug-
in tube-base inductance coil
with interchangcable primary.

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 England 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
bushing for attaching the disc to a motor
with a s-inch shaft. When it is used for
receiving the image is 1% by 114 inches.
In previous. issues
of this magazine the
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Removable Cap

Primary
Secondary

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 wmotor which has
been designed especially for television

o T

use of scanning discs
for the transmission
and reception of tele-
vision has been de-
scribed ‘so frequently
that little need be said
in this article. How-
ever, the construction
ot the disc has never
received much consid-
eration. In most of
the discs on the mar-
ket the scanning holes
are circular, as this
construction is much
simpler from the me-

T

chanical ~ viewpoint.
The square holes
which are nsed in this disc are much more
difficult to cut, but they are highly to be
desired. A square
hole will allow 27%
more light to pass
through the disc than
a round hole of equal
width, and this greatly
improves results.

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-

emmiuEii

The square holes through 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 excellent throughout.

WwWww.americanradiohistorv.com

This television motor is very responsive 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 airchamber of a pump.

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

In a television receiver or transmitter the
motor which turns the scanning disc is
probably the most important piece 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 mot hold a constant
speed, successful television reception is im-
possible.  Also,_the motor should not be
of the usual commutator type, as the tiny

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

Al

g,

NE of the most interesting recent
European productions is a screen-
grid 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
effects of secondary emission from the.plate,
as will be explained later. 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 thc 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 milliinhos;
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 substituted for an or-
dinary (three-element tube) triode with very
little change, by merely connecting the ter-
minal on the base to plus “B.”

Owing to the high intcrnal 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 are 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-eleinent tube for a straight
dynamic characteristic—that the external
impedance shall be at least twice the in-
ternal resistance—thc condition here is that
the external resistance shall not exceed one-
half the internal resistance. Otherwise, the
plate may hecome negative with regard to
the filament, the alternating voltage de-
veloped across the loud speaker exceeding
that of the plate battery under thesc cir-
cumstances. Fortunately, this condition is
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 hy far the greater proportion of
the total impedance of the circuit, but lLere
the internal resistance predominates. Hence
the increase in the impedance of the loud
speaker for the higher audio frequencies
does not so greatly affect the total im-
pedance, and there is less tendency for these
notes to be weakened.

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)

P, EGSG F G

GENERAL
ARRANGEMENT

CONNECTION
TO THIRD l
((EXTERIOR) GRID
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Above: Cross-section view of the five-electrode

screen-grid tube. Note that
EG, has no external terminal,

the cxtra grid
being connecte.

merely to the cemter of the filament.

Below: How the tube is connected in gn A.F.

circuit,

ouTPUT

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

&
H

W

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
filument. 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 alternating 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)

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

Radio Ncws for October, 1928

“Seeing’’ Music with a Television Receiver

ELEVISION has arrived, but as yet
only a few scattered stations are
transmitting television images. While
prepaving for regular 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-
erally considered the standard television
receiver: namely, a scanning disc pierced by
a spiral of holes, a mofor to drive it, a
neon glow tube, and a means of controlling
the speed of the motor. By assembling
it, the experimenter will obtain a goed in-
troduction to the theory and practice of
television without having to spend a great
deal of money on complex apparatus. After
acquainting himself with some of the fun-
damental theoretical principles and practi-
cal operating difficulties, he will be better
able to make and use a real television re-
ceiver when regular telcvision service is
available.
The parts composing the crude machine
illustrated in these pages were picked up

Fig. A. The experimental television receiver in the Raplo News Laboratories.

meat is the knob regulating the motor’s speed.

at random in the Rapio News Laboratories.
An electric fan, which was about to be
packed away, 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
hack and forth was unhooked, so that the
motor would remain “stationary while in
operation. (These operations did not ruin
the fan, as the blades, guard and worm
mechanism can be reattached in a few min-
utes.) It was decided to use a fan instead
of a special tclevision motor becausc fans
are very widely used, and hecause the simm-
mer will be well over by the time the con-
stimetor builds this machine. Few people
wonld cave to spend $25 or 30 for a special

motor just for an experiment, but they can

easily make use of an idle electric fan.
‘The general appearance of the complete
machine, as assembled in the Rabio NEws
lahoratorics in about two hours, is shown
in the pictures on this and the facing page,
and in uncompleted form on the front
cover. It was built, not for the purpose
of receiving television images, but merely

The only adjust-
The patterns created by the music are observed

through the square hole cut in the cloth, opposite the neon lamp.
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to show how ordinary voice and music
“looks” in a television receiver. The geo-
metric patterns and formations built up
by the apparatus are extremely interesting
to behold. More will be said about the
operation later.

A CHEAP, USABLE DISC

After taking 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 aluminum and are accurately
drilled with round or square holes, not
more than one sixteenth of an inch across.
Forv this howe-made contraption, an ordi-
nary flat piece of cardboard is perfectly
satisfactory. It should be not less than a
sixteenth of an inch thick, and cut into
a disc 12 inches in diameter.

With the aid of a pencil, a yuler and a
compass (which you can borrow from your
son’s or little brother’s school bag), now
mark off 24 radii (lines running from the
center of the disc out to the edge). These
should be 15 degrees apart. As a circle has
360 degrees, the lines will radiate outward
evenly. If yvou have forgotten how to sub-
divide angles with a compass, simply draw

* onc dianeter first through the center of

the disc. Then draw another one exactly
at right angles to it. These gives you four
lines. Now spot the middle of each of
the four sections as closely as you can, and
draw four more lines from the center. If
vou now subdivide each of the resulting
sections into three equal parts, you will
have the twenty-four lines.

Take the ruler and measure a distance of
51, inches along the vertical center line.
Make a mark at this point. DProceeding 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; you will have a total of 24
points. Through each one, drill a hole
slightly less than l4-inch in diameter; then,
with a piece of stiff wire or a narrow strip
of Drass, rcam ount the holes so that they
will be square in shape. Their edges ave
bound to be a little fuzzy, but do not worry
about this.

For those who want to save themselves
the trouble of marking out the individual
lines, Rapio NEws has prepared full-size
blueprints which can be used as drilling
templates. To use one of these blueprints,
vou simply lay it over the piece of card-
board and punch through the center points
marked on it. (These templates are free;
simply write to Ranio NEews, 230 Fifth
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 bristol board.
This will cost only a few cents.

O
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NOTE: 15" BETWEEN CENTER LINES
ALL HOLES §™-SQUARE.
DIMENSIONS GIVEN ARE
FROM CENTER OF DISC
TO CENTER OF
SQUARES

After drilling the scanning disc, 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 screw which allows it to he tightened
against the shaft. To fasten the cardboard
disc to the face of the pulley, first drill
and tap the latter for four 8-32 screws,
then clamp the disc between two 5-cent
phonograph records and pass the “screws
through into the pulley, as shown in Fig. 2
(page 385). This was the arrangement
used in the original model of the machine;
but any other that suggests itself may he
employed. 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” receiver is the neon glow
tube. This costs about 12, but is a good
investment because you will be able to use
it later in any real television instrnment vou
build. This tube is about six inches long
and two and a half inches in diameter, and
is fitted with a standard UX-type Dbase,
which fits in a standard tube socket. Tt
contains two flat metal plates, placed abont
a sixteenth of an inch apart and parallel
to each other. When an electric 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 neon. The eve-catching red signs
now being used so extensively 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

Fig. 1. Details of the scanning disc used in
the set-up. The holes overlap; but very inter-
esting images are obtained.

Figs. B and C. The apparatus with the
scanning disc; P, phonograph records used for clamp (see Fiq. 2): F, fan base;

R, motor rheostat; L, double-
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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 disc.

On the other hand, if voice or music im-
pulses are led to the tube while the dise
is rotating, endless varieties of patterns will
be observed. After watching themn for a
while you will he 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 is suspended just behind
the scanning disc. It may be either fastened
to the underside of the bread loard that
holds the radio receiver as shown in the
picturces (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 tube
should be so placed that the hole which is
514 inches fromn 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 breadhoard on which the motor
rests. A 60-ohm rheostat for controlling
the speed of the motor is mounted on the
front edge, so that it can be adjusted easily,
(Continued on page 385)

cloth cover removed; N, neon lamp; D,

impedance unit (see Fig. 8).
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Radio-Picture Equipment for Police

German System Transmits Illustrated Circulars to All

Large Cities Simultaneously Within Three Minutes

HE pioneer of radio-picture trans-

mission, Professor Korn, who has

devoted over twenty years to the

task, has lately 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 various
cities, and illustrated here, has been 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 extensive use in
Germany and Austria (see Ranio News for
November, 1926, page 466), but there are
numerous differences in the receivers. In
the latter, the light itnpulses are converted
into electrical variations by the ring-shaped
Karolus photoelectric cell, which is very
costly. In the Lorenz-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 lux (slightly less
than a foot-candle.)

NOT TOO SENSITIVE

The Korn system transmits impulses only
as black or white, being 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 receiver is of the usual vacuum-
tube type; the detected signals, which cor-
respond to the impulses impressed by the
image on the photoelectric cell at the trans-
mitter, are passed after amplification 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
receiving cylinder, which is covered with
sensitized paper. The thickness of the fila-

By Dr. F. Noack
(BERLIN, GERMANY)

ment suspending the galvanometer mirror,
and the width of the slit are so propor-
tioned that a very slight deviation of the
mirror will not cut off the light beams;
but that resulting from a strong signal
will do so. Thus slight disturbances, at-
mospherics, etc.,, are not sufficient to pro-
duce a visible spot on the picture. This
freedomt from interference, essential for
the important purposes of the police and

e

effect this in systems operating at high
speed. Professor Korn’s apparatus func-
tions at a moderate speed; although in
early experiments it was operated at a
very high one, iransmitting about 10,000
dots per second (a practical television
speed), this was found to require the use
of a galvanometer 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 filter; -17, motor rheostat.

Other parts ave 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
vevolving mechanism at the transmitter and
at the receivers; it is extremely difficult to

Transmitter of the Lorenz-Korn radio-picture system:
3, photoelectric cell, and 4, its lens; 5, source of light, and 2, its condensing lens.
apparatus is indicated n Fig, 1.

1, picture cylinder in its mounting;
Other

Wwww.americanradiohistorv.com

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

In order to synchronize the transmitter
and receivers, the following ingenions
method is used; a commutator-disc (10 in
Fig. 1) is mounted on the shaft of the driv-
ing motor of the transinitter. By this
means an 1,100-cvcle alternation is im-
pressed on the grid circuit of the amplifier,
and modulates the signals which are broad-
cast. At the receiver, this doubly-inodulated
signal is detected and amplified, as we have
said; the 1,100-cycle modulating note is
passed through a special amplifier and filter,
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 Rapio 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 siinply
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 about 5 x 7
inches. ‘The adaptability of radio-picture
service to many purposes is apparent; such
as the transmission of news events, fac-
similes of public and comincrcial documents,
manuscript, etc.

The appearance of the transmtter is
shown in Fig. A, and its schematic circuit
is dingrammed in Fig. 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 captions of these 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.

Fig. C. Typical German police broadcast of
the picture and ﬁngergn'nts of a man who is
wanted, Though in black-and-white, the pic-

ture recetved has a photographic effect.

FIG. |

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
magnetically 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 narrow, so
that there is no jamming of the channels
of communication.

Transmission at the rate of 2,400 dots a

Fig. 1, the transmitter:
6, amplifier; 7, transmit.
ter; 8, driving motor, and
9, gearing; 10, synchro-
nizing disc. Figs. 2 and
3, receiver: S, gear; 7,
slot  for galvanometer

light-beam; 9, magnetic
coupler; 10, synchroniz-
ing-note amplifer; 12,
radio receiver; 14, relay;
15, case for Alm; 16, 19,
20, lamp, lens and gal-
vanometer; 21, “strobo-
scopic” synchroniszg
lamp. See Figs. A and B,

The “Fultograph” Radio Picture-Broadcast System

demonstrated, and will be, in increas-

ing numbers, it is belicved, a feature

of European programs. The system of Capt.
Otho Fulton has been designed for the pur-
pose of 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 — discolovation of
chemically-prepared paper by current flow.
To prepare a picture for broadeasting, it
is transferred photographically to a thin
sheet of copper, by a process somewhat sini-
lar to that of inaking halftone “cuts” for
printing. This copper plate has been cov-
ered with a filn of glue treated with bi-

BROADCASTS of pictures have been

chromate of potash; when a negative print
is tuken 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 prepared foil is wrapped
around a metal cylinder and a metal con-
tact caused to move over it, each spot of
bare metal passes an electric impulse which
is amplified and broadcast in the usual man-
ner. When it is received and detected (a
two-tube ainplifier 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

" causes a brown discoloration varying in

www.americanradiohistorv.com

depth of color with the value of the current,
The transmitted, 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 condneting strip
is left on the transmitting cylinder. When-
ever the contact reaches this, an impulse is
sent which operates a magnetic relay at the
receiver and lifts the printing contact, thus
synchronizing the two cylinders at each
revolution. )

It requires some time—about 45 minutes
—to make up the copper foil picture for
transmission. A picture 314 x 414 inches is
sent in 314 minutes, says Amateur Wireless.
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The Radio Bean Sorter—A Novelty

L0)

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 eve in many ways, but in
others it can perform functions that the
human eye cannot. DBecause of its wide
field of application, and because of its new-
ness, the photoelectric 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 beans of all colors from
white ones. As an automatic seeming in-
telligence, it not only makes a striking ex-
hibit, but also a very interesting machine
for the average experimenter to work up.

CONSTRUCTION

The construction of the machine is sim-
ple, for anyone who has done the least bit
of work in radio. It is well known that a
photoelectric cell passes more current 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
coloted beans 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 bean from the belt.

Since direct current is used in this ma-
chine, the amplifier must be built to amplify
direct current. The frequency of the vari-
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 in current are very sinall;
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. To

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. The last tube should
pass a large amount of current to actnate
the relay; and hence a power tube should
be used.

‘I'he bias for the tubes may be obtained
fromn old “B” battery cells, that were long
ago unfit to supply plate current, but still
have voltage. A high bias is necessary to
keep the plate current low in the first tubes.
‘The 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 potentioineters; but in
that case the adjustments are hard to make
without a battery that has taps every 11
volts.

The first relay, A, in Fig. 1, is the more
sensitive of the two. 'I'he experimenter can
use telegraph relays, if he has nothing else;
they were tried and worked very satisfac-
tovily. ‘The relay is set'to act on the least
cmrrent possible and still have positive ac-
tion. Its contacts close on the second relay,
in series with a 114-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-
lays, 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
nsed 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 box. Then an ordinary solder box

“from the lamp.

¥

was punched, making a hole the size of the
beans it was desired to sort; a bakelite
disc, with the same size of hole, was fitted
into the solder box. The disc 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 colored beans
from the belt, 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 maximum variation of light is
desired at the time of the passage of the
dark bean under the focus of the photo-
electric cell, a lamp, L (Fig. 2), was used to
obtain a Dbright spot of light on the belt
over which the beans must travel. The lamp
used was obtained from an old automobile
and adjusted to have its focus about a foot
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 watchmaker's eyepiece
was placed. By this means, it was possible
to obtain a bright spot of light not much
larger 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. Unless 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-
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Fig. 1. The electrical circuit of the sorter. P, photoelectric cell; A

and C, relays; B, “Kicker,” made from buzzer.

should be of the high “mu” type, like the 240 and 340 tubes; the last

The first three tubes  of the amplifiers.

Wwww.americanradiohistorv.com

a 1714 or a 210. Old “B” batteries may be used to bias the grids
If the parts of the amplifiers are shielded, the
circuits 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 beans. It will be found easier
to focus the light and cell, if they 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 in 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 light-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 deter-
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 platc current
does vary and should he fixed in the spot
where the plate current is at minimun.
The plate current will drop to a minimum
at the time that the maximum light is fall-
ing on the cell; 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 photoelectric cell.

The adjustinents 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. ‘T'his varia-
tion in plate current of the third tube will
cause a change in grid bias on the fourth
tube, large enough to give an increase of
at least 50 milliamperes plate current.
Hence the tube can be biased to 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 third possible source of trouble is the
kicker. This part of the apparatus should
be colored the same as the belt and the
white bean. One can determine whether
it is the source of the chattering of the
relays or not, by inserting the milliammeter
in the plate circuit 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

A4 general view of the bean sorter.

M, motor which turns the belt: H,

hopper; P, photoclectric cell; L'

source of light; B, ““kicker.”” With

the aid of this sketch an ingenious

constructor can readily assemble g
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 poticeable with the naked eye, and
hence one must guess at this source of
trouble. Of course 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 methods of making up a photo-
electric machine. 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 described
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
News has prepared a number of
blueprints showing the construction
of several different types of broad-
cast receivers, short-wave receivers, audio-
frequency amplifiers and power packs.
These blueprints include tull-size panel and
sub-panel drilling layouts, pictorial and
schematic wiring diagrans, details of coils
and special components, and complete lists
of the parts actually used in the outfits.
They are absolutely free to the redders of
Rapto NEws; to obtain any of them all you
need do is write in and ask for them.
The following bhlueprints are available.
Simply order them by number.
No. 53, “4 Simple Two-Tube Receiver,”

WRITE PLAINLY

WHEN writing for the Rapio |
News free blueprints, please

typewrite or print your full name and |

address clearly. Many requests which I

S ]

we receive cannot be filled because
| the handwriting is illegible or the
address incomplete or missing alto-
pether.

SEND NO MONEY. Just give the
number or numbers of the blueprints '
you want and they will be sent to you
Lfree of cost.—EDITOR. ]

www.americanradiohistorv.com

May, 1928 number: This set was designed
specifically for the beginner in radio—the
man or boy who is interested in making
his own radio receiver and who wants to
start with something that is cheap and easy
to build. 1t 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 Amplifier for the Simple
Two-Tube Receiver,” June, 1928 number:
The two-tube set 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. The first was the trans-

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.
1. Baird in London on Junc l1th before
representatives of the press, and subse-
quently before several eminent scientists,
including Dr. J. A. Fleming, RS,
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 258, September Rabio
News—Editor.) 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
invention” and concluded with the words:
“the writer left the laboratory with the
strong conviction that it was the birthplace
of new, interesting, and very important
inventions.”

TELEVISION IN COLOR
This demonstration was almost immedi-
ately afterwards followed by a demonstra-
tion of even more striking character. ‘The
problem of color television has at least been
solved, and it was demonstrated on July

By Ronald F. Tiltman ™

(LONDON, ENGLAND)

8rd for the first time to the press and to
a party of scientists.

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

At the transmitter, in place of a single
exploring spiral, three spirals are used,
arranged consecutively round one disc, each
spiral being covered with a daylight filter.
"The first spiral is covered with a green filter,
which allows only the green rays to pass
through. The second spiral is covered with
a red filter which passes only the red 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 hy the green
spot of light, and the cells react to these
lights, sending out first an image composed
of the red parts of the picture, then an im-
age composed only of the blue pavts 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, and 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 receiver that a problem im-
mediately arose. It is obvious that the re-
ceiving disc 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, belind which

is the covered scanning mechanism,

* Author of “Television for the Home.”
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image and a green image, and if the source
of red consists only of red, as does 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, blue, and green,

anw
- "
w L™

RED SPIRAL

Arrangement of the spirals on the Baird
multiple-colored television disc,

for, as it is well known, all colors which
we see are made up from red, blue and
green; purple for example, is only a mix-
ture of red and blue, yellow only a mix-
ture of green and blue. In similar fashion,
any other color can be made up by com-
bining three primaries, 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 lamp containing a combination of helium
and mercury vapor to give the blue and
the green. ~ These lamps are brought into
operation by means of commutation. ‘L'he
neon tube operates while the spiral holes
with the red filter are in use, -and the
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 disti) 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? This
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 been able to
give demonstrations of television in natural
colors. 1 was present at one of the demon-
strations recently, and the vivid reality of
the colorings 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 NEews, the principle of the
schematic diagram was explained and
three important parts of a radio receiver
were analyzed, viz.: the antenna cirenit,
inter-stage R.F. coupling circunits and the
detector circuit. This concluding install-
nment 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 amplifier 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 siniplest to
understand. Usually there ave no adjust-
able controls in this part of the set. The
signal is passed from one tube to the next
and amplified by them, additional amplifi-
cation heing furnished hy the step-up ratio
of the coupling device in the casc of a
transformcer-coupled amplifier.  The inter-
esting thing in all amplifiers 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 Fig. 1), and the others use either
resistance-coupled, impcdance coupled ov
double-impedance-coupled circuits (see dia-
grams B, C and D, respectively). These
circuits require practically no explanation.
In the case of the transformer-coupled cir-
cuit, the primary winding of cach trans-
former is conncected in the plate circuit of
a detector, or A.F. tube, and the secondary
wincing in the grid circuit of the following
tube. A 201A-type tube is generally used
in the first stage and a power tube in the
last stage.

In the casc of resistance, impedance, and
double-impedance-coupled amplifiers three
. stages are usually required in orvder to ob-
tain sufficient amplification; and 240-type
(“hi-mu” tubes) may be used in the first
two stages and a power tube in the last
stage. The resistance-coupled amplifier has
an .01-mf. condenser coupling the plate and
grid of the tubes and resistors connected, in
the plate circuit of the first tube and in the
grid circuit of the second tube, respectively,
When 240-type tubes ave uscd, these two
resistors each have a value of 250,000 oluns.
The impedance-coupled cirenit is the same
as the resistance-coupled circnit, except that
a plate impedance (choke coil) is substi-
ftuted for the resistor in the plate circuit.
This impedance is not critical in value and
may be 30 henries or lavger. The double-
impedance circuit is also similar, except
that an impedance is used in both the plate
and gric cirenits. Double-impedance 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
current is often so heavy that it would dam-
age the winding of the loud speaker and,
thevefore, a protective device should Dbe
cmployed in the plate circuit of the last
tube.  Two different types of units are
used for this purpose; the first is known
«s an output transformer and the second
as an output filter. The output transformer
is n 1l:1-ratio audio transformer, connccted
as shown at E in Fig. 1. The output filter
consists of a 30-henry A.F. choke coil and
a d4-mf. A.F. hy-pass condenser, connected
as shown at F.

CHOKES AND CONDENSERS

In all modern radio circuits it will be
noticed that choke coils and by-pass con-
densers are connccted in various positions.
Frequently, these parts ave not essential to
the cperation of the receiver, and many ex-
perimenters make the mistake of omitting
them from the circuit. However, both by-
pass condensers and choke coils arve very
important considerations, and when they
ave uscd intelligently greatly fmprove the
performance of a receiver.

Cheke coils and Dby-pass condensers are
used frequently together, but 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 direct current and current
of a different frequency to pass. On the
other hand, a by-pass condenser is employed
to arvest the flow of direct current and
permit 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 radio-frequency circuit, small R.F.
choke coils having an inductance in the
order of 60 to 85 millihenries and low-ca-
pacity by-pass condensers of approximately
.001- to .01-mf. are used, whereas in power
and audio-fregquency circuits the choke coil
will have an inductance from 1 henry up,
and the by-pass condensers a capacity of
0.5-mf. or wmore.

The diagramms in Fig. 2 show several ways
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.F. voltage drop across the
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Fig. 3.
socket-power unit.

These diagrams show four methods of wiring the rectifier circuit of a “B”
Diagram A shows the circuit used with a fullwave gaseous-

type rectifier; B is the cirenit for use with a half-wave filument-type rectifier; C
shows the wiring for a full-wave filament-type rectifier. and D shows how two
half-wave fillament-type rectifiers may be used in a full-wave circuit.
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Fig. 4. This schematic diagram of a modern siz-tube tuned R.F. receiver provides sufficient information to enable a well-informed

experimenter to build

choke coil produces a potential in the input
circuit of the tube (V) and permits the re-
ception of signals. Of course, the efficiency
of a circuit of this type 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.F. 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)
are connected in the plate circuit of a de-
tector tube. The choke coil is connected in
scries with the plate wirc to the A.F. trans-
former (T) and prevents R.F. currents
from entering the audio amplifier, and the
by-pass condenser is connccted between the
plate of the detector tube (V') and the fila-
ment, to provide a low-impedance path for
the R.F. energy to return to the filament. In
this case, the by-pass condenser (C) should
have a comparatively low capacity so that
the A.F. current will be forced to pass
through the primary winding of the trans-
former rather than go through the con-
denser. A condenser having a capacity of
.002-nf. usually is used for this purpose.

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

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) are em-
ploved to provide a low-resistance return
to the filament for the R.F. current. One
by-pass condenser is connected between the
filament end of thc grid inductor and the
filunent, thus by-passing the current
around the “C” battery, and the other by-
pass condcnser 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 samme arrange-
ment is shown for use in andio and detector
circuits. The only differcnce is that an
A.F. choke coil is nsed in place of the R.F.
choke coil. The A.F. choke coil which is
used for this purpose need not be very
large, 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 are
used, but in this circuit they are called filter
choke coils and filter condensers. This dia-
gram shows a filter circuit such as is used
in a “B” power unit for eliminating the

A.C. hum in the pulsating direct current

supplied by the rectifier tube. The choke

a receiver employing the circuit. Experience would supply suitable values 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 by-passed until practically pure
D.C. is available at the output. The choke
coils (1.1 and L2) should have an induct-
ance of at least 30 henries each and the filter
condensers (C1 and C2 and C3) should have
a capacity of approximately 4-inf. each.

A voltage-divider circuit is also shown in
diagram E 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 potentiai for the
cperation of the various tubes of the re-
ceiver. The exact resistance for each sec-
tion of the voltage divider cannot be stated
without knowing the output voltage of the
power unit and the number of tubes to he
operated in the receiver. However, an ar-
ticle entitled “Applying Oln’s Law to
Radio Apparatus” which appeared on page
1348 of Ramio 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 hy a condenser to the “B—" wire.
These condensers (C4 and C5) are needed
to prevent coupling in the resistor circuit;
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Fig. 5.
circuit shown schematically in Fig. 4.

The above is a pictorial diagram of a receiver using the
This diagram shows the
method of connecting wires to the parts specified for the receiver,
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but it does not indicate the electrical circuit of the set. Withou®

a description of the apparatus pictured it would be difficult to build
from this diagram, unless the builder were able to use a schematic also.

«®

i)


www.americanradiohistory.com

Radio News for October, 1928

they should have a capacity of l-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 rvaise the house
current to the proper potential and to
change it to direct currcnt. There are four
different circuits of this type which are
commionly used and these are shown in Fig.
3. Here we have at A the method used in
connecting a full-wave gaseous-type rectifier
tube to a power transformer. T is the
power transformer with a primary winhding
(P) and a secondary winding (S). The
secondary winding of the transformer is
center-tapped and the two outside termi-
nals are 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
are 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 82, a low-voltage
winding for heating the filament of the rec-
tifier tube. Diagram B shows the connec-
tions for a circuit using a two-element
(half-wave) vectifier tube of the 281 type,
diagram C gives the connections for a cir-
cuit using a three-element (full-wave) recti-
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) rcctifier 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 rcady to
study a radio diagram. A two-stage tuned-
R.F. recciver with all modern improvements
is shown in Fig. 4. This is a six-tube set
comprising two stages of tuned R.F., a re-
gencrative detector, and two stages of trans-
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Fig. 2. By-pass condensers and choke coils may be used in mumerous ways in a
radio receiver, and the above diagrams show a few of the places where they may be
used to advantage 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.F.
chokes as well as hy-pass condensers are
criployed to prevent coupling.

A glance at the diagram will show that
the R.F. and detector circuits ave standard;
except that the R.F. tubes are hiased and
therefore extra hy-pass condensers are
needed. The coils L1, L2 and L3 are similar
R.F. transformers, and the condensers Cl,
C2 and C3 ave variable condensers of iden-
tical design. Oscillation is prevented by the
resistors R1 and R2 in the grid circuits
of the R.F. tubes. The condensers C1 and
C2 ave linked for one-control operation, and
the small adjustable condenser (Cx) is em-
ployed to compensate for any difference
hetween the capacity of the two tuning con-
densers. Another refinement is an R.F. choke
coil (RFC3) in the plate circuit of the

I =
l \l

O SPEAKER
OSPEAKER

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

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

impedance-coupled. Diagrams E and F show two types of output circuits used in
with A.F. amplifiers.

WWW.americanradiohistorv.com

detector, with an R.F. by-pass condenser
(C14) which should have a capacity of
.002-mf. C10 and R3 are the standard
detector grid condenser and leak.

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

The by-pass condensers C4, C5, C6, C7,
C8, €9, C11, C12 and C13 are A.F. by-pass
condensers to prevent coupling through the
hatteries or power unit. These condensers
are not ahsolutely necessary, but they are
refinements which greatly improve the gen-
eral opevation of the receiver. The con-
densers should have a capacity of 1 mf. each.
The two R.F. choke coils (RFC1 and RFC2)
and the A.F. choke coils (AFC1 and AFC2)
also help to prevent coupling through the
battevies. The R.F. choke coils are of the
standard 85-millihenry type, and the A.F.
choke coils have an inductance of 3 henries.
The resistors R4, R3, R6, R7, R8 and RY
are automatic filament ballasts regulating
the supply of current to the vacuwu 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
Fig. 4 with the picture diagram in Fig. 5
it may 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
simaller than the size specified, he uses with
them coils which he knows will cover the
waveband. If he wishes to use a special
tube in any position, he wives his set with
the proper resistors and battery voltages;
freely modifying the circuit in this regard.
He preserves the published information

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

By the Staff of Rapio News Laboratories

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 one be-
comes antiquated. However, more often
than not, the newcomer in radio who con-
templates the purchase or construction 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 enjoys diving in head-first.

The “Milk-Shaker Special” receiver, de-
scribed in this article, has bLeen designed
especially to answer the requircment of
the average radio beginner. It was huilt
in the Raplo News Laloratories, and these
three uims were constantly in the mind of
the engineer in charge of its development:

First, 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 completed receiver was tested,
it was found that it satisfies the given con-
ditions very satisfactorily. Therefore, its

I E 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. On 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. Its 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
A.F. amplifier; the “Extension” ampli-
fier (described in the June issue of
Rapio NEws—Free Blueprint No. 55)
with a 171A-type tube will be found
especially well suited for this purpose.
—EbIToR.)

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

Fig. A. This rear view of the receiver shows the milk-shaker shields in place. 81
and 83 shield the antenna and R.F. coils, respectivel Y, and 82 shields the screen-
grid tube V1,

* Ravto News Free Blueprint Article No. 64.
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THE CIRCUI1

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 heen sacrificed. The set com-
prises one stage of tuned radio-frequency
amplification followed by a tuned detector
circuit; the R.F. stage employs one of the
new 222-tvpe, screen-grid tubes and the
detector circuit is regenerative. This com-
bination is very simple, but it is also very
sensitive and selective. With a pair of
headphones connected in the detector cir-
cuit of this set it is possible to receive just
as many distant stations as with the average
five-tube receiver, and the set will also
have the ability to separate powerful local
stations.

At this point it should be explained that
this receiver is not intended to operate a
loud speaker. It employs only two tubes
and at least two extra (audio-frequency
amplifier) tubes would be required in order
to provide sufficient power to operate a
speaker. However, it requires but an in-
stant to connect any standard A.F. am-
plifier nnit externally to this receiver and
under these eonditions the volume and qual-
ity of reproduction obtainable from the set
will equal that of any other using a similar
awmplifier. It should also be explained that,
thongh this receiver 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” is not a complete receiver,
but merely the tuner unit. By 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 feature.
The tuner unit will do everything the aver-
age receiver will do, except provide volume
for the operation of a loud speaker; while
it may be added to at any time. It pro-
vides a modest start for the Leginner and
provides a future way for him to enlarge
his radio installation at any time without
discarding any of its parts.

SIMPLICITY OF DESIGN

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

ta)
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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 spccifications will
not affect the efficiency of the receiver. In
wiring the set, flexible insulated connection
wive is used; so that the builder does not
have to worry about short circuits if the
wires are not separated properly. Of
course, all connections should be solderved;
but this is really a very simple job if di-
rections are followed carefully.

A second indication that a set is suitable
for a beginner is found in its adjnstment
and operation. Many receivers, after their
construction has been completed, require
numerous adjustments hefore they may be
used 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 ready 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, ave the wavelength tuning controls,
and these hoth have approximately the same
setting for any wavelength to which they
are tuned. The knob R2, at the left of the

panel is a rheostat, connected in scries
with the filament of the screen-grid R.F.
tube, and serves as a volume control for

the receiver. The knob R5 at the right
of the panel controls a vaviable high ve-
sistor which is the regeneration adjustment
for the receiver. The small knob SW, in the
center, is the battery switch which turns the
set on and off.

In consiructing the sct, provision is also
made for connecting it easily in any de-
sired way. The phones may be plugged
into the jack J in the lower right cornce
of the front panel or, if a sepavate anpli-
fier is used, it may he connected to the
binding posts marked “output” on the ter-
minal sirip at the rear of the buaseboard.
The circuit is so arranged that, when the
phone plug is inserted in the jack, the ex-
ternal amplifier is disconnected automatic-
ally. To connect the set with the hatteries
bindiag posts on the terminal strip have
heen provided in place of the usual battery
cable. This plan was considered advisable
in the design of this receiver, us it tends

- to make ihe set more flexible.

COMPONENTS NEEDED

Before continning further with the de-
seription of the receiver the parts required
for its construction will he listed. The
symbols printed in connection with the vari-
ous pieces of apparatus correspond to the
symbols used in the text and illustvations
when referring to the parts. The list
follows:

Two variable condenscys, .00035-mf. (C1
and C2);

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

Onc grid condenser, mica-type, .00025-mf.
(C5);

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

One antenna coupler, home-made (L1);

One R.F. transformer, home-made (L.2);

Three R.F. choke coils, home-made (L3, L4
and L.5);

One fixed vesistor, 10-ohin (R1);

One filament vheostat, 30-ohm (R2);

One grid leak, 2-megohm (R4);
One flament-ballast resistor, 5-volt, 0.25
ampere (R3);
One vaviable  high
(R5);

Three shields—beverage shakers, bought at
“5 and 10” store (S1, S2 and 83);

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

One standard vacuum tube, 201A-type (V2)

One hattery switch, (SW);

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

One grid-leak mounting, vertical type;

Two tube sockets, UNX-type;

T'wo tuning dials, 374-inch;

Ninc binding posts;

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

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

® o

resistor, 0-2,000-ohm

Fig. B. The two dials
on the front panel of the
“Milk-Shaker Spectal” re-
ceiver are the wavelength
tuning _ controls. he
knob R2 at the left is
the wvolume control, and
the knob R3 at the right
is a regeneration control.

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

Connection wire, flexible, with push-back
insulation;

Copper sheet (for base of shields).

By looking over the above list it may be
seen that five parts used in the recciver
must he home-constructed; these are the
antenna coupler, 1.1; the R.F. transformer,
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L2; and the three R.F. choke coils, L3, L4
and 1.5. Also, the shields, S1, 82 and S3,
raust be made from three beverage shakers
which may he veadily purchased for a few
cents cach. All of these parts arve easy
to make, and the bhuilder 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. Both coils are of very similar con-
struction and on forms of identical size;
each has two windings, which are wound in
the same direction with No. 28 D.S.C. wire.
The coil forms are bakelite tubes, 114 inches
in diameter and 8 inches in length. The
antenna coupler consists of a primary coil
(p) of 20 turns of wire and a secondary
coil (¢) of 98 turns of wire, with a space
of 14 inch hetween the windings. The R.F.
transformer has a grid coil (y) of 98 turns
and a tickler coil (¢) of 40 turns, also with
a space of 14 inch betwcen the windings.
Further data on winding the coils will be
found in the drawing, Fig. 2.

After winding the coils, 1.1 and L2, 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 wmay he used, and one
coat shonld he sufficient.

Before the coil is completed it is neces-
sary to provide terminals for the windings.
A simple way to accomplish this is to drill
a hole at ihe end of each winding and four
other holes at the base of the coil form
about 1/-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 threaded through the
nearest hole in the tube and brought to
the base of the form. Then, it should be
looped several times around the edge of
the coil form and through one of the holes
provided for the purpose. When you con-
nect the coils in the receiver, the hook-up
wire may be soldered directly to the wire

0 W @ B 0 ®

Fig. C. The exact arrangement of all apparatus on the baseboard of this receiver
is shown in the top view of the set; the parts are fastened on the wooden base with
wood-serews, and all wiring i3 in 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, I__j s3
L4 and L5, is even simpler than the coils AL

S TEgMINAL s2

Jjust described but the job is more tedious; Y [T
for there are several times as many turns 3
of wire. Each R.F. choke coil is a single
winding on a bobbin of the dimensions
given in Fig. 2. No. 36 D.5.C. wire is used
and the number of turns required on the
coils is as follows: L3, 1,000; L4, 1,100, and GND
L5, 900. No attempt should be made to
wind the wire in lavers, because tlie cholke
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 hobbin %

=cs s cé PHONES
L4 R3
of exactly the size shown; however, the

specifications should be followed as closely = S 3
as possible. )
THE SHIELDS (L

i rer Rec ] . A= A+ B+ B+ B+
Converting the beverage shakers into ra B- 45V 135V, i OUTPU

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 shaker is Fig. 1. Schematic diagram of “Milk-Shaker Special” Receiver.
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Fig. 1. Al connections.in the set are clearly shown in this pictorial — wiring may be reduced greatly. The diagram shows all parts on
wiring diagram. When making connections, each wire should be the front panel and baseboard in their proper position, but slightly
crossed out on the diagram with « colored pencil after it has lLeen reduced in size in order to make the drawing more legible. The
installed in the receiver and in this way the possibility of error in  flexible lead from L1 to V71 passes through holes in S1 and S2.
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used as a hase for the shicld. First the
cover is cut as indicated in the drawing,
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 hase
is placed in the desired position, the copper
disc is placed inside the hase, and nails are
dviven 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 heen made, it will

be necessary to drill a numher of holes for
the wiring to pass through.
needed in the hase of each shield, but the

Four holes are

position of these is Dbest determined when
wiring the set, after the shields have been

No. 64

A set of large blue-
prints and a list of the
parts used in the con-
struction of the “Milk-
Shaker Special” receiver
shown here will be sent postpaid to
any applicant. See that your name
and address are written or printed ‘
legibly. A=k for UbLlueprint No. 64.

RADIS NEwy)
FREE

BLUE PHINT_I
ARTICLE :
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mounted. Also, a hole 14-inch in diameter
in the top of the shield S2 is required for
making contact to the control-grid terminal
of the screen-grid tube; and a hole in the .
side of the shield cover of Sl 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 heen completed the various
pieces of apparatus may be mounted on
the baseboard. First, the shield bases are
fastened in place as described. S1 is lo-
cated at the extreme left of the baseboard
and 114 inches from the rear edge. The
shields 82 and S3 are located 114 inches
from the rear edgze 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 .1 is mounted in the base of S1, the
tube socket for V1 in the base of $2, and
the coil L2 in the base of S3. The two coils
ave held in position by angle brackets, as
shown in Fig. 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 teyminal strip in
the center of the baseboard on the rear
edge. The two by-pass condensers, C8 and
C4, are mounted between the shield bases
with wood screws in the position shown in
the pictorial diagram and pictures. The
rear edges of these condensers are on a line
with the center of the three shield bases.
The two choke 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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Fig. 2. The above drawing gives complete directions for construct~
ing the homemade parts used in the “Milk-Shaker Special” receiver.

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

very simple construc-

www.americanradiohistorv.com.

beverage shakers into shields.
should be determined by the constructor.

tion; and a pair of scissors may be used to convert the aluminum
The locations of the holes in these
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The “Combine’” Receiver—a $100 Ptfize Winner

RADID HEWS],

FREE
BLUEPRINT |
ARTICLE",

ROM the viewpoint of circuit de-

sign the “Combine” receiver is highly

efficient, but not in the lcast unusual;

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

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

Most combination sets are very compli-
cated to operate, and have an elaborate
switching system for changing from short
to long waves. In this sct, however, both
the tuning and the change-over have been
made as simple as possible. A large double
drum dial is the only wavelength tuning
control; one section is uscd 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 operated on
the long or the short wavelengths. The
change from long to short waves is accom-
plished by turning off one rheostat, turning

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

By W. H. Scheppele

. o™ "/\‘ P -'_"\I l/' -\.I
CRCECECRORCESROLS

A, |
(ra) (Piy
(9 28
This rear view of the “Combine” receiver shows the set ready for use, with the
tubes and coil in their respective sockets. Cl, C2 and C3 is the triple condenser
used for tuning the broadcast circuit of the set, and C4 the tuning condenser for

the short-wave section. L4 is the plug-in short-wave coil.

Fig.

HE “Combine” receiver described

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

(1) Wavelength range from 15 to 550
meters.

(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 non-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 rheostat and throwing a switch
which conncets the acvial with the proper
section of the set.

In addition to compactness, other advan-
tages are obtained hy combining two scts in
the manner followed in the “Combine” rc-
cciver, and chief among these is cconomy.
If the two sets were housed in separate
cabinets, five tubes would he required for
the broadcast recciver 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 entively prac-
tical to employ the same audio amplifier
for the two receivers, and in this way the
same efticiency is obtained with six tubes.
Not only does this result in a saving in
) ()

s o

vt
ot

1|l

* Rapto NEws Free Blueprint Article No. 65. (See page 383 for rules of prize entries.)
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tubes, but the expense of huilding 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 use 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 2XAF, one of the short-wave sta-
tions which transmit WGY’s regular pro-
gram.  With the receiver adjusted in this
manner, the signals may be received with
cxcellent volume and without added distor-
tion or interference of any kind. Also. it
may be noted, oftentimes a station will fade
on the long waves and not on the short
waves; but with the double receiving system
Jjust described interruption to reception re-
sulting frown this cause is reduced greatly.
In addition to WGY and 2XAF, there are
many other stations with which the same
stunt may be tried. The National Broad-
casting Company programs are transmitted
by the short-wave transmitter of KDKA,
and these may be received and combined
with any one of a dozen stations through-
out the country which are transmitting the
sanie program. WRNY, WLW and WABC
are also among those sending the same pro-
gram on both short and long waves, on regu-
lar schedules.

LAYOUT OF SETS

The accompanying pictuves clearly show
the appearance of the receiver. Fig. 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 (C1, C2 and C3) is used for
tuning when broadcast stations are being
veceived, and the right section (C4) is em-
ploved for short-wave reception. The knob
(R1) 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 knob, SW, to the right of this rheostat,
controls the switch turning on the receiver.

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

used to adjust a universal-range variahle
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 tuning con-
densers are mounted dircctly to the sub-basc
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, employved for tuning the
circuits of the broadcast set. Fach section
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 drnm dial, is for tuning the short-wave
circuit; it has a maxinmun capacity of
.00014-1nf.

Directly behind the variable condensers
are the coils and tube sockets of the R.I.
circuits. This arrangement of the parts has
been found most satisfactory, as it makes
possible very direct wiring and high cffi-
ciency. The small coils L1, 1.2 and L3, and
the three tube sockets V1, V2 and V3, at the
left of the sub-base, are in the R.F. cir-
cuit of the broadcast set. I'he tube socket
V4, at the right of the panel, is the detector
tube of the short-wave set, and the five-
prong, UY-type tube socket, L4, is a re-
ceptacle for the plug-in coils of the short-
wave circuit; 1.5 is a R.I. choke coil which
is common to the plate circuits of the de-
tector tubes of the two sets, and is em-
ployed to prevent the R.I. encrgy from
cntering the A.F. amplifier. ‘The units I’1
and P2 are oscillation-suppressing devices,
connected in the plate circuits of the R.F.
tubes of the broadcast receiver. 'The ap-
paratus in the A.F. amplifier is mounted
at the rear of the sub-base panel. T1 and
T2 are the two A.F. transformers, and \'5

o =
@ & TR

and V6 the sockets for the two tubes: V6
is for the power tube. I.6 is the output
choke coil, and C7 the output condenser.

Fig. C shows the appearance of the ve-
ceiver when secn from the reav. In this
picture the tubes are shown in the sockets
and also one of the sct of short-wave coils
is in its socket. An interesting featurc of
the receiver, which is illustrated in this pic-
ture, as well as in Fig. B, is that very little
of the wiring of the set is visible above the
sub-base panel. In constructing the set,
holes are drilled adjacent ta the binding
posts on the various parts, and the wiring
is passed through thesc and completed under
the base. In this way the appearance of the
set is improved greatly.  Anather thing
which will be noticed is that the usnal
binding-post strip has heen omitted and in
its stead a hattery cabie is cmployed for
making connection to the batteries. Ilow-
ever, four binding posts are provided for
connecting the wires from the loud speaker,
aerial and ground.

THE TWO CIRCUITS

‘The complete schematic wiring diagram
of the receiver is given in Fig. 1. Here it
will be noticed that the receiver is divided
into two distinct parts; the upper half of
the diagram is the short-wave cirenit fol-
lowed by the audio amplifier, and the lower
half gives the wiring in the broadcast re-
cciving circuit.  The aerial counnects  di-
rectly  with a  single-pole  double-throw
switch, SW1, making it possible to connect
it casily with either of the two circuits.
The output circuits of the broadeast and
short-wave sets are connected with the in-
put civenit of the audio amplifier at all
times, thus aveiding the necessity of switch-

ing in this part of the circuit. To control
the set a filament switch, SW, is connecied
in the negative “A” battery wive and when
turned on this lights the tubes in the AF.
amplifier. ITowever, in order to turn on
the tubes in the R.F. circuits it is neces-
sary to turn the rheostat R1 for the broad-
cast set or the rheostat R3 for the short-
wave dctector tube. The battery switch,
SW, may be used for turning oft all tubes
of the receiver.

The broadcast receiver comprises a morc
or less standard two-stage R.F. amplifier,
followed by a non-regencrative detcctor.
1.1, the artenna coupler, and L2 and L3, the
R.F. transformers, are homec-made coils,
having the same number of turns on their
sccondary windings, so that they may bhe
tunced simultancously by the triple con-
denser, C1, C2 and C3. 1.2 and L3 have
the same number of turns on the primary
windings, but L1 has fewer in order to im-
prove the selectivity of the circuit.  Oscil-
lation in the civeuit is prevented hy “Phasa-
trols,” P1 and P2, which are shown en-
closed within dotted lines.

In connecting the output circuit of the

Fig. A

The arrangement of con-
trols on the frout pancl of
the “Combine” rccciver is
shown in this frout wicw
of the set. The left sec-
tion of the drum dial, C 1-3,
tunes the broadcast circuits
2 and the right scction, C4,
the short-wave coil. These
are the only cavclenpth
tuning controls.
|

hroadeast set to the audio amplifier, it will
be noticed, the R.F. choke coil L5 is con-
nected in series with the wire from the
plate of the detector tube, V3, and the first
AR transformer, T1. This choke coil keeps
the R.I. cnergy out of the amplifier, and
the fixed condenser, C8, serves to by-pass
this current to the filament. Tt will be no-

&
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ticed that the grid leak, R5, is connccted,
not in shunt with the grid condenscer, C5, in
the usual manner, but between the grid of
the tube and the “A 4" battery wire. This
plan is followed because the detector tube
works best with a paositive bias, and the
filaiment cide of the R.F. transformer, 1.3,
leads to the “—AY wire because the triple
condenser is connected in this way. It will
also be noticed that a filament-ballast re-
sistar, R2, is connected in series with the
tubes in addition to the rheostat, R1. Con-
neeting  the resistor in this manner pre-
vents overloading the tubes by turning the
rheostat too far. :

SHORT-WAVE COILS

In the short-wave circuit the most inter-
csting feature is the plug-in coil, L4, The
wavelength range of this rveceiver 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 casily when it is desired to operate
on another waveband. The coils in this set
have three windings—primary, secondary
and  tickler—and are wound on hakelite
forms fitted with prongs similar to those on
a vacnum tube.  As one wire from the pri-
mary winding is connected to one end of
the secondary winding, only five prongs ave
requirved, even thongh the coil has threc
windings; and these prangs are arranged
in the same manner as those of the hase of
a UY-type tube. Thercfore, a standard
UY-type tuhe socket is used as a receptacle
for the coils.

The circuit in the short-wave scction of
the recciver is rcgenerative and of the
tickler feed-back type. Tuning is accom-
plished by a varviable condenser, C4, con-
nected in shunt with the secondary wind-

Jdngs; and regeneration is controlled by a

variable resistor, R7, in shunt with the
tickler winding 1. The circuit has the usual
grid condenser, C6, with a grid leak R6 in
shunt, in the grid civcuit; and the filament-
ballast resistor Rt is connected in series
with the rheostat R3 in order to prevent

%;
&

RS

The exact location of all parts on the base panel is shown in this top view of the
receiver. The only parts mounted on the frout panel are the four knob controls
and the drim dial; the remaining pieces of apparatus, including the variable
condensers, are fastened to the base panel, nnder which most connections are made,
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The schematic diagram clearly shows the electrical circuit of in the pictorial diagrams, below and on the opposite page. The
the “Combine” set. This corresponds exuctiy with the wiring  long and short-wave tuning units the same A4.F. amplifier.
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SCREWS FOR 7
— CONDENSER FRAME

Pictorial diagram of the wiring under the base panel.

Fig.

This

diagram, together with Fig. 5, opposite, should be used by the

beginner as a guide when wiring the “Combine”

receiver and,

as each connection is completed, the corresponding line in these

6

drawings may be marked off with a colored pencil.

These

diagrams show all of the parts in their correct relation to
each other and indicate how the wires are connected to the
various terminals of the apparatus and battery cable.

www.americanradiohistorv.com
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overloading the filament ot the detector tube
V4. The output circuit is connected to the
audio amplifier in the sanie manner as the
broadecast circuit; that is with the R.F.
choke coil L35 in series with the plate wire,
and the by-pass condenser C8 connected be-
tween the plate and the filaraent.

The audio amplifier of the veceiver is a
standard transformer-coupled circuit having
two stages. Tl and T2 are standard 2:1-
ratio A.F. transformers, and 1.6 and C7%
are the output choke and condenser, re-
spectively. Both tuhes of the-amplifier are
biased properly, and a power tube may be
used in the last stage if desired. R8 is a
filament-ballast 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,
.00035-1nf. per section (C1, C2 and C3);

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

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

One mica grid condenser, fixed, .0001-mf.
with clips (C6)

One by-pass condenser, paper type, l-mf.
(C7)s

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

One antenna coupler, home-made (L1);

Tweo R.F. transformers, home-made (L2 and
L3);

One set of short-wave coils, tube-base plug-
in tyvpe for five-prong UY-type socket,
four coils in sct (T4);

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

One output choke (30-henry) 1.6

Two A.F. transformers, 2-to-1 ratio (T1
and T2);

One rheostat, 10-ohm (R1);

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

One rheostat, 20-ohm (R3);

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

(R4);

331

Two grid leaks, 2-megohm (R5 and R6);

One variable resistor, universal range (R7);

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

One battery switch (§W);

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

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

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

Two Phasatrols (Pl and P2);

One battery cable, 7-wire type;

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

One sub-base panel, bakelite, 17 x 10 x 3 /16-
inch;

Four binding posts, push-type;

One drum dial, double type;

One dial light, five-volt (DL);

Six tube sockets, UX type;

One tube socket, UY type (for Li);

One grid-leak mounting for R5.

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

double-
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Pictorial diagram of wiring abore the base panel.

Fig. 5
This shows the
exact method followed in the original wmodel of the “Combine”
receiver. s much as possible of the wiring is concealed under the
base, and most of the wires make contact with the terminals of the

www.americanradiohistorv.com

variows parts by passing through holes drilled in the base panel.
Each hole through which a wire passes is numbered and the num-
bers correspond in both diagrams. Each piece of apparatus is marked
with the same symbol in the text, list of parts and all illustrations.
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Three brass brackets, 14 x 114-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 first problem which confronts the con-
structor is securing the necessary coils. The
coils for the short-wave circuits may he
purchased already wound; or they may be
homemade, if desired. However, the coils
for the broadcast circuits must be con-
structed by the set builder; as manufac-
tured coils answering the exact specifica-
tions are not available.

Data on the construction of the three coils
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 reqnired. The coils are
wound on bakelite or other composition forms
11, inches in diameter and 1%, inches long,
and each coil has two windings. ‘T'he antenna
coupler I.1 has a primary of 15 turns and a
winding of 80 turns. Both windings ave
wonnd in the same direction with No. 32
D.S.C. wirc. A space of l4-inch is left be-
tween the windings.

If it is decided to make 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 factory-made
coils, and the experimenter who is gifted with
a little mechanical ingenuity shonld be able
to build duplicates from this data. Coil
forms fitted with a five-prong tube base are
available on the market: hut if these are
not at hand the base of a UY-type tube,
with a hakelite tube fitted over it, may be
nsed for the purpose. The coil form should
be 114 inches in diameter and 21/ inches in
length. The coil form of the manufactured
coils is ribbed to reduce the area of con-
tact between the wire and the dielectric,
but this is not an essential feature, although
it does increase slightly the efficiency of the
coil. .

For tuning hetween 15 and 200 meters a
set of four coils is required. Each coil has
three windings—primary, secondary and
tickler—and No. 24 D.S.C. wire is used
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Fig. 3

This drawing shows the exact locations and sizes of all réquired holes in the front

panel of the “Combine” receiver.

Directions for cutting the large hole required

for the drum dial are given in the text.

throughout. The primary coil is located
near the hase of the form, the secondary is
wound at the top and the tickler is placed
in the center. All are wound in the same
direction, and a distance of 1,- to ¥,-inch
is lcft between cach pair of windings. After
the coils have heen completed, they may be
identified easily by painting each coil form
a different color. The chart gives the num-
ber of turns vequired on each winding and
alsn 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 he done accurately
with the template supplied with the dial.
Small holes are drilled close together around
the edge of the large hole, then the lavge
hole is knocked out with a hammer. The
edges of the large hole may he made smooth
with a small file. All of the other small
holes required in the panel may be drilled
with standard drills; the exact locations, as
well as the sizes of these holes, ave indi-
cated in the drilling layout (Fig. 3).

MOUNTING AND WIRING
Preparing the baseboard for mounting
the parts is next in order. Fig. 4 indicates
the exact location of all parts on the sub-
hase panel and this arrangement of parts
should he followed, if possible. Measure-

'SECONDARYﬂi" |tr_‘PRAMARY
A

-—1%"-—-4

i DETAIL OF COILS
™ L1 L2 AND L3

WAVE LENGTH | SECOND- | 1
PRIMARY TICKLER | SIZE &
coiL l__ RANGE i Ay SYMBIL
P | A | VRS | gy | TURNS | WE
T T T
B AERERE RS
FIVE-PRON [ | I T2 |
UY-TYPE BASE B[ %2 | 7 1 ° losc| X
¢ | 4 | 15| 3 |18 | 10 || w
| | 2 [
D | 3 | 23| a | e | v osc | 18
- : T
0 | 550 | 15 NONE
€ ! 2 ! ol losc| U
N
FaG| 200 | 550 | 22 | 80 | NONE| ;Lo 2 a3

* SAME SIZE WIRE USED ON ALL WINDINGS.

Fig. 2

The drawings and table in the above illustration give complete directions for constructing

the various coils required in the “Combine” receiver.

The plug-in coils may be made by

using a UY-type tube base with a bakelite tube fitted over it for each coil form.
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ments for drilling holes in this panel are
not given 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 as a template, as it is printed full
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, may be mounted in
place. When screwing parts to the sub-
base, it is important to make sure that they
ave fastened in the proper positions, and

‘this is true particularly of the tube sockets

and transforiners. However, a careful ex-
amination of the baseboard layout (Fig. 4)
will show that all identifying features of
2ach piece of apparatus have been indi-
cated, so that the builder should have no
difficulty in this particular.

The method of mounting one or two of
the parts may seem sonewhat puzzling. For
example, the three coils of the broadcast set,
L1, L2 and L3, ave supported 11 inches
above the sub-hase panel with brass angle
brackets, and the grid leak R5 (for the
broadcast set) is mounted under the coil
L3, as indicated hy the dotted lines in Fig. 4.
The three mica fixed condensers C5, C6 and
C8 are not mounted to the sub-base with
screws, but held in place by the wiring.

The wiring may be started as soon as the
nmounting of parts has been completed.
Flexible insulated wire should be used and,
wherever possible, it should be run under
the sub-base 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 wiring diagrams,
Figs. 5 and 6. In wiring the set 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 Fig. 6 shows the wiring under
the base. Wherever the wiring passes
through the sub-hase in the diagrams it is
indicated by the wire terminating at a cir-
cle, and the number placed next to this cir-
cle is empleyed to designate the continua-
tion of the wire in the other diagram. Tt
is unnecessary 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
been 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 variable con-
densers when the sub-base panel is sup-
ported 7/16-inch above the bottom of the
front panel, and this provides ample space
under the sub-base for the wiring. The two
panels arve held in this position with brass
angle brackets, and the rear of the sub-hase
panel is supported by three snall brass feet
located at each side and in the middle of
the base on the rear edge.

As soon as the set has heen wired and as-
sembled it should be checked carefully against
the diagrains and tested. In testing the set,
connect the “A” battevy to the “A" leads
of the battery cable and insert a tube in
cach of the six tube sockets. First turn on
the battery switch, SW, and make sure that
the two amplifier tubes V35 and V6 light.
Next, with the switch turned on, advance the
rheostat R1 and see that it controls the
filaments of the three tubes V1, V2 and V3
in the R.F. circuits of the hroadcast set,
and then advance the rheostat R3 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 bhattery
switch and make sure that it turns off all of
the tube filaments.

T'o test the “B”circuits before connecting
the plate batteries, the “A—"" binding post
should be connccted with the “A—" wire
of the cable. Now, with the hattery switch
and rheostats of the set turned on and the
tubes in their sockets, touch each wire of
the cable to the “” terminal of the “A”
hattery. The tubes of the set will light
when the “A4” wire touches the binding
post of the battery but, if the set is cor-
rectly wired, the tubes will not light when
the “C” or “B” wires of the cable are
tonuched to the battery. If a tube should
light whea a “B” or “C” wire is touched

R7 } :'|I||.|IlllI ! |I-!|I. |.I R3

No. 65

A ret of large blue-

RABID MEWS |

FREE prints and « list of the
l indedlll  cits wsed in the con-

!“m'f- struction of the “Com-

bine” receiver shown here |

will be sent postpaid to any applicant.

| See¢ that your name and address are
written legibly. Ask for Blueprint

No. 65.

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

ACCESSORIES AND OPERATION

Operating the recciver requires very little
instruction, but there are several points
whicli should be remembered. In the first
place, inasmuch as the set is a combination
long-wave and short-wave tuner it is ad-
visable to use “A” and “B” batteries for its
operation, “A” and “B” socket-power units
could he used when opcerating on broadeast
wavelengths, but on short waves consider-
able inteference results from their use. For
the “B” cirenits 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 for this receiver
is another important consideration. With
the average aerial of 100 to 150 feet excel-
lent results will be secured from the broad-
cast circuit; but such an acrial may prove
to be too Jong for the short-wave set. If it
is found that the aervial is too large when
operating on short waves first try opening
the aerial switch (SW1) so that there is a
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space of a fraction of an inch hetween the
arm B and terminal C. With the switch
arranged in this manner, a small capacity
is placed in series with the aerial, the effec-
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 connected
in sevies with the aerial wire. This con-
denser should have a capacity of approxi-
mately .0001-mf., and may be short-circuited
when receiving on Droadcast wavelengths.
The ground for the receiver may be the
standard water-pipe connection.

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
a loud speaker in connection with either
the short-wave or long-wave circuits. How-
ever, on short wavelengths, the signals from’
some distant stations are weak, and it is
often advisable to use headphones for
tuning-in. When it is desired to use phones
the builder may do so by connecting the
cords to the two primary terminals, “B.”
and “P,” of the second A.F. transforiner T2,
but the phones should never lLe 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 rcceiver has been connccted
properly, the long-wave set may he adjusted
for best efficiency. First, tune in a station
operating on a wavelength of approximately
300 meters; i.e., in the middle of the broad-
cast waveband, and set the dial at the point
where maximumn signal strength is obtained.
Now adjust the three compensator knobs

(Continued on page 382)
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This drawing shows the location of all parts on the base
The apparaius is shown full
When mounting the parts the

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

Fig. 4
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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 uapplies
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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 perniit the reception of extremely
short wavelengths. The set was originally
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 vesults. A few
slight changes have been made in this model
to simplify the construction as much as
possible for the home set-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
short wavelengths, the designer found it
desirable to completely shicld the entire
set.  This is an important point, and the
builder should follow very closely 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 varinble 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-
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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 exiremely accurate tuning re-
quired to bring in short-wave stations. It
is, of course, possible to use 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

A com-
plete set of
blueprints
showing the
construction 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
momney. Be sure to ask
for Blueprints No. 66.

Right: A wiew of the dctcctor-A.F.
section with the right end of the
brass cabinet removed.
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Looking into the top of the set. The R.F. stage occupies the left compartment, the
detector and A.F. stages the right. Note how the two sections are separated by a
brass partition; they are completely shielded from each other.
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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 diagram, gives
smooth and even control of the regenera-
tion which makes it possible to receive
both code and short-wave phone stations

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

CABINET ENTIRELY OF BRASS

The cabinet 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 constructional de-
tails are shown in Fig. 1. Brass angle strips
one-half inch wide are used to hold the
corners of the cabinet together and a hinged
cover is provided to allow easy access to 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 screen-grid tube and another for the
plug-in coil, 1.1, together with the vaviable
condenser Cl1, radio-frequency 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 1.2, the
detector tuning condenser C9, the regenera-
tion control resistor, grid condenser and
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The details of the brass cabinet.

grid leuk, audio-frequency transformer and
andio-umplifier tube, together with the
radio-frequency choke coils and hy-pass
condensers.

Another intercsting feature of this re-
ceiver is that by means of the five sets of
plug-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 broadcast 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, each con-
sists of two windings. The windings of
L1 are used as the antenna coil and the
grid tuning coil of the screen-grid tube;
while the windings of 1.2 sevve 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
grid ¢nil of L2, but the tickler coil on L2
has a little more than twice the numher of
turns used on the antennu coil on LI

THE PARTS REQUIRED

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

Two variable condensers, double-spaced,

.000125-mf. (C1 and C9);
Sceven by-pass condensers, 0.5-mf. (C2, C3,
C6, C8, C10o, C11 and C12);
One fixed mica condenser, .001-mf. (C7);
One fired mica condenser, .00025-mf.
(C5);
One fixed mica condenser, .006-mf. (C4)3;

€S58,

Tle best thing to do is to have the
sheets cut to the proper size by a tinsmilh or wmachinist, who can do
the work in a few minutes with a cutting pr This will cost ounly

Two radio-frequency choke coils, (.3 and

L4);

One tapped resistance unit for filament of
222-type tube, 25 ohms, (R1);
T'wo fixed filament resistors for usc with
199 tubes on six volts, (R2

One grid

a few cenls and will suve you much time and trouble. A brass
cabinet ix something unusual and not only has decided electrical
advantages, bul presents « rather spectacular appearance.

One variable resistor, 0 to 200,000 ohms,
(R5);

One audio-frequency transformer, (T1);

Three UX-type tube sockets;

Two UX-type sockets, for
coils;

Two vernier dials;

the plug-in
and R3);
leak, 1-megohm, (R4);

————
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The complete schematic diagram of the receiver.

The dgtted lines indicate the

brass cabinet, to which the tuning condensers C1 and C9 are “grounded.” V1 is

the sereen-grid tube.
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DETAILS FOR
LIANDL?
ABOVE 20 METERS

=\ P

DETAIL OF

\ ¥ F+sd

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

METERS AND FASTENED.
METERS |coi| P11} S1 jicoiL| P2.| S2[|SIZEOFWIRE]
10-20 | L1 |4 | 4 [L2 |4 | & 16. |
20 -35 L1 7 4 L2 | 7 | 6 RO0.
X2 -65 L1 14 4 L2 |14 {9 26.
eo-130 || L1 | 2B 6 L2 | 28 | 19 26.
120-230 | L1 | 55| 10 | L2 | 55|28 3o0.

Two plug-in coils are used for each wavelength range of the set: L1 for the antenna

and screen-grid input circuit, and L2 for the detector circuit.

Their dimensions

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;

Five sets of plug-in coils, home-made,
(for L1 and 1.2);

Twenty-five inches of Dbakelite 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 hottom and front and back
of cabinet);

Three hrass 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 mentioncd in this list
are standard, with the exception of the
plug-in coils. Factory-made forms may be
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 obtained 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 be removed from the four prongs
by means of a hot soldering iron. The tub-

ing on which the wire itself is wound should °

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

over the tube bases with small machine
screws and nuts. The winding is started
about one-eighth of an inch from the top
of the tube. Each 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 number 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
form and 55 turns are used for coils I’1
on L1 and P2 on L2, for the first set of
coils. A space of one-eighth of an inch
is then left and ten turns are wound on I.1
for the coil S1. This serves as the antenna

coil. The second coil, 82 on 1.2, is wound
in the same manner but in this case the
winding consists of 28 turns, and is used
for the tickler coil.

Radio News for October, 1928

The start of the winding, P’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 S1 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
same manner and all are connected alike,
the only difference hetween them being in
the nwnber of turns of wire on them.

The two coils comprising set No. 2, have
a wavelength range of 60 to 130 ineters.
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 twrns 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
I.1 in set No. 3 consists of 14 turns, with 4
turns in S1, while the P2 on 1.2 consists of
14 turns with nine turns for $2. ‘This set
covers the wave band from approximately
32 to 65 metevs. The upper winding P1 on
L1 in coil set No. 4 consists of 7 turns with
4 turns in the antenna coil; while the two
windings on 1.2 consist of 7 and 6 turns, re-
spectively. These two coils are used for
stations operating in the band between 20
and 35 wmeters.

THE 10-METER COILS

The coils 1.1 and I.2 used in set No. 5
are designed to cover the band between 10
and 20 meters. They arve self-supporting,
being wound with No. 16 bare copper wire.
Details of the construction of coil L1 ave
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 js 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-
nceted 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 I.1. Coil P1 has four
turns, while S2 has 3 turns.

Two radio-frequency choke coils are re-
quired, L3 and I.4, shown in the diagram,
Fig. 8. The ones used in the receiver 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 brass cabinel pre-

sents.
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The constructor will he proud to show this receiver to his friends.

o
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This druwing shows every wire in the set.

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

WIRING THE SET

The layout 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, Cl1 and C9, the regeneration con-
trol resistor, R5, and the hattery switch,
SW. Their arrangement and the position
of the mounting holes is shown in Fig. 5A.

The arrangement of the parts within the
¢abinct is shown in Fig. £ While it is not

In order to keep them
clear, the draughtsman has separated the leads considerally and
macde them turn and cross irregularly.  Actually, the wires should

— “~
A+ 5 Qw, B+45V.

B+30V B- A-

necessary to folow this Javout exactly, it
is important that all Jeads be kept as short
and direct as possible if good results are 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 battery cable in place of the
usual array of binding posts is used to con-
nect the hatteries with the set. Two bind-
ings are mounted on an insulating strip at
the back (drilled as in Fig. 5B8), tor aerial
and ground connections.  The aerial binding
post is comnected to post I on the tube

www.americanradiohistorv.com

he nas short as possible; particularly the grid leads.
marked X connects to the birass cap on the screen-grid tube. Study
this carefully before you start soldering and you will have no trouble.

) | 3
s il
F Ft
o P
i L1
‘f 6 ) % R
R3 S F. G
I X
R2 2 Gl \F » GRID WIRE
iy F+
——-———Te:——-;:———;:vg' Vi
O—.---O~

AERIAL

The wwire

GROUND

socket nsed for the coil mounting L1, The
ground binding post is conneeted directly
to the hrass cabinet. The mid-tap of the
filient 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 filamen! resistors are used to re-
duce the nuimber of adjustments on the set
to a minimum.  The model illustrated was
designed to operate direct from the usual
six-volt storage bLattery. 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 Search for

the Perfect Detector,” the writcr

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

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

Firstly, it will be necessary to rcitcrate
bricfly the advantages and utility (or other-
wise) of the various conventional forms of
audio-frequency inter-tube coupling, ex-
amine where each one fails, and finally en-
deavor to define the requirements of the
ideal ampilifier.

TYPES OF COUPLING

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

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

Resistance-capacity coupling next claims
our attention.

The popularity of this method has in-
creased by leaps and bounds duving the
past several years, dne to the introduction
of efficient metallized vesistance units and
special “high-mu” tubes. This type of coup-
ling is highly favored for true-pwrity am-
plification; a straight-line amplification
curve from about 50 to 5,000 cycles and
an over-all voltage amplification of 20 to
30 per stage are obtainable if values are
properly chosen.

By Sydney P. O’Rourke

Lastly, choke coupling in its modern
form, usually called double-impedance conp-
ling, is rvapidly gaining in popularity., It
may give o frequeney curve equal to any
resistance-capacity coupling, with less of
the latter's hugbear of voltage drop acvoss
the plate resistor.

For further information on these vavions
forms of ccupling the interested reader is
referved to other articles which have ap-
pearved in Ramo News from time to time,
and particularly to that on page 1140 of
the April, 1928 number. Suffice it to say
that, in ninec cases ont of ten, it iv the
coupling itself which introdnces any un-
controllable distortion, slight though it may
be.

HOW ELIMINATE DISTORTION ?

What, therefore, will constitute onr ideal
amplifier, if sucl is at all possible with

RAI)I() fans can spend an inter-
esting evening experimenting
witi the novel audio-amplifier circuit
dexcribed in this article. The hook-
up is totally unlike any of the stand-
ard arrangements; the tubes being
actually counected bhackwards and
coupled directly to each other.

Ramo News would like to hear from
readers who try this cirewit or any
simitar hook-ups it might suggest,

existing apparatus? It should he able to
amplify reasonably well and equally every
evele from 25 to 10,000; these ligures cover
all the fundamental notes and harmonics
audible to the average eav.

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

This cannot he accomplished easily in
conventional cirvenits, since the positive
“B” potential would be applied not only to
the output plate, but also to the following

3
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The author’'s filament-input detector circuit, de-
* scribed in his preceding article.

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

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

Considering the greater efficiency of this
civenit 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 filament” 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 circnit; these would have to be ALF.
chokes, however, and would obviously be
out of the gquestion for carrying the “A”
battery current to and from the filament.

THE FIRsST EXPERIMENT

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

AUDIO
INPUT

£ [

Vi

~

PRI.

| SEC.

YWWA-

B+ C- Ve

FIG. 1A

/TO
TRANSFORMER 4

LOUD SPEAKER OR NEXT STAGE
MJT ‘ | CONDENSER )2

| :
1

A

VI B+\ [l Iv2

FIG. 1B RESISTORS

CONDENSER
OUTPYT

Vi B \
FIG.IC CHOKE COILS

Each of the three well-known methods of A.F. coupling, in order

device which favors certain audio frequencies at the expense of

io isolute the grid from the preceding plute voltuge. introduces a  others, The problem of vemedying this is a grave oue.
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Transformer coupling was sclected  {e
start with. Notice that the end of the
secondary opposite to that connccted to
the filament as input is connected, not to
the “A” hattery, but to “B—" only. If
“B—" were connected to the “A™ hattery,
the impracticahility of the civenit would

THE CONCLUSION

Fortunately, this is not so hy any means.
The theoretical diagram of the final civenit
is shown in Fig. 4. T will say nothing far-
ther of what the cirenit will do exeept to
state that, quite wnusnal thongh it appears,

Vi

FI6.3

V2
L3
AF, &
TRANSFORMER O
| B = oo
= ‘ : E (C,>)
(a4 E b a2
| g’ |32
= EARRE
R |
» 5
. - I
IR 5
A+ A- /B+ B- B+ B+
(VARIABLE) 6-25V. 120 V.

This is the author's first application of the filament-input idea to an awdio ampli-
fier. 1t ineludes, however, the transformer with which he is endeavoring to do
aziay, though goaod resvlts were obtained.

at onee he apparent; since the transformer
sccondary would then he diveetly shorted.

Fortunately however, the cirenit of Fig.
3 functions very well indeed; far hetter than
had been even rcmotely cxpected.

We are no nearer yet, however, to our
conception of the perfect amplifier; since
our new circuit still retains a coupling
medinm, in the shape, in this instance, of
the A.F. transforiner.

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

Now it is the peculiarity of a filaent-
input detector civeuit that output impulses
are present, not only in the pgrid circuit,
but also in the plate circuit.  This fact
may easily be verified by inserting a pair
of headphones in the plate circuit, when it
will he 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. rectification bend; and curves may
he drawn to prove this.

Henee we are provided with a sccond
output electrode which has no high posi-
tive “B” potential. It must, however, have
a small biasing potential with respect to
the filament of the tube of which it forms
part; and here it wendd seem that we are
in a “blind alley” once again.

339

it will give any fan who caves to hook it up
an agrecable surprise.

Finally, a few words upon the operation
and working details of the circuit. Cor-
rect values and voltages must be adhered to
throughout for hest results, although no
adjustment is super-critical in any way.

Let us run hriefy through the details of
Fig. 4. .

Bach of the two parallel coils L1 and
1.2 should he slightly larger than a single
coil in the usual civeuits.  Thus, if at pres-
ent, to cover a certain band of wnvelengths,(
von are using a single coil of say 50 to
60 turns, then in this circuit you should
nse two coils of 70 to 80 turns each, not
coupled, to cover the same wavelength band;
1.3 may consist of a ceil of 45 to 75 turns
conpled to L2,

Regeneration is controlled simply by the
potentionieter T wired across the “A” bat-
tery. If 1.3 is adjusted correctly with re-
spect to 1.2, the feed-back action will he
found delightfully smooth and easy.

Now we come to the amplifier tube.
Leaving the plate disconnected for the ma-
tent from the “BY battery, turn the rheo-
stat full “on”; signals should be fairly good
now if everything is all right. Now con-
neet the plate to about 10 volts positive on
the “B” hattery; then lower the filament
rheostat until a point is reached when the
volume of signals will increase enormously.

Lowering the vheostat any further will
result in horrible  distortion hut, at the
correct point as above, volume and quality
seem perfect.  Finally, for maximum re-
sults, the “B" voltage should be increased
or decrcased in sympathy with the rheo-
stat until the tube is taking its correct
filament voltage and current.

The voltage is not critical and may vary
according to the tube and the A.F. choke
separating the “A” and “B” hatteries; if
this choke were omitted, the input and out-

(Coutinued on page 356)
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This is the circuil which the author has arvived at, and which he suggests as a start-
ing point for other experimenters who are not afraid to try the unconventional.
Only approximate duta are given.

www.americanradiohistorv.com


www.americanradiohistory.com

340

Radio News for October, 1928

An Amusing ‘‘Talking Doll”’
For the Children

N amusing “talking doll” can lLe made

for the children by concealing a small
telephone receiver or loud-speaker unit in
the Lody of an old doll.

The body fabric in the back of the doll
is slit open just enough to admit the phone
unit. Enough excelsior or other hody filling
is removed 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 mnit of the adjustable

= \
«:‘L’{‘:.r“ﬁ“x-&;

STUFFING 341

s

-+
4 SPEAKER UNIT
OR
PHONE UNIT

CORD

If the cord running to the speaker unit is cau-
cealed and the doll placed on a chair, the elicct
on the children is very amusing.

type may be 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 phig is
pushed into the loud-speaker jack of the
receiving set.

This “talking doll” will afford mmusement
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. The speaker
unit can also he 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

ADIO listeners who use their rveceiving
sets during the early evening or late
at night, and who like to listen to the pro-
grams in a darkened room, wiil find that

RAmo News has received from reud-
ers so many letters and ballots
requesting wmore “IWrinkles” that it
has been decided to re-establish 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 a
subscriber, his subscription will be ex-
tended one year or he may accept a
one year's subscription to Science and
Invention or Amazing Stovies, both
published by the Experimenter Pub-
lishing Co.

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

A good grade of radimm luminous com-
pound should he procured and applied to
the dials and markings on the panel of the
set with a wooden or glass stylus. It should
he forced into all graduations on the dials
and other controls; with special cure to
wipe off all surplus compoury, so that the
warkings will present a neat, clean-cut ap-
pearance in the light as well as in the dark.

Tt should be remembered that there are
two classes of luminous compounds; one
grade containing no radiwu salts is effect-
ive only for short periods after which it
has to he venewed, while the other does
contain radimn salts and will retain its
brightness for vears. The latter is the
grade that should he nsed.—Contributed by
Dovrothy Dietz.

Some Useful Hints On Winding
Your Own Coils

O doubt, many home set builders have
at some time had difficulty in procur-
ing a primary tube form of the proper di-
ameter 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 cut; and the edges are lapped until
it is of the right diameter to slip inside the
secondary. Then cut 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 firmly to the corvect diameter.
There are times when, in order to le
economical, 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
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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 holding the wive 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 in staggered posi-
tions on the board, as shown in Fig. 3. Now
mn the wire past the spools as illustrated.
Different degrees of tension mayv he obh-

e

FIG. 4

Fig. 1: Fitting a primary inside a secondary.
Fig. 2: Making a joint that won’t show. Figs.
3 aud 41 Keeping wire tant 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.
Kazer.

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
for other members of the family. Besides, I
have frequently been annoyed by finding


www.americanradiohistory.com

Radio News for October, 1928

~— twarrama k|

&

A window shade fixed in the position shown

ot only protects the table from dust but dis-

courages the other members of the family from
playing with your tools.

chat my table 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 hench, and when T aun
through working I puil down the shade
and attach it to a hook on the front of the
table. Across the front of the shade 1
have printed in big letters “K1EP OFF.”

The resnlt is that the family has taken
the hint. Now I can pull the shade over
the table and know that when I let it up
again my tools and the things on the table
will be just as T left them.—Contriluted by
Malcolm D. Jones, Jr.

Making Your Own Distilled
Water For the Battery

I is sometimes difficult to obtain distilled

water with which to vefill storage “A”
and “B" hatteries. At such times the fol-
lowing plan may be used to produce the
small quantity of water required to ve-
fill the batteries of any receiving sct.

A large thin-walled vessel, a kettle, and
a large dinner (or soup) plate comprise the
parts required. The cooling vessel shomld
have a very thin wall, preferably of alumi-
num, and shonld he filled with cold water
(ice water if possiblc) and suspended close
to the spout of the kettle, the dinner plate
heing placed directly hencath the cooler.

The kettle should be filled with water
and this brought up to the boiling 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 he condensed and the distilled
waler will drip off into the plate. Despite
its crudencss the device will he found to
produce plenty of distilled water for re-

filling the batteries.—Contributed by C. d.

Oldroyd

This simple Ycondenscr” arrangement will sup-
ply pure distilled water at little cost.

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

HANDY trouble-shooter that will op-
erate cither on the house lighting cir-
cuit or on hatteries is a useful addition to
any radio work shop. A tester of this kind

for use in tracing broken wires, short cir--

cuits, ete.,, can casily he made at home at
a very reasonahle cost.

The wounting hoavd should be 5 inches
wide, 8§ inches long and at least one-half
inch thick. Seven binding posts are ve-
quired, and should be mounted as shown in
the accompanying  diagram.  The lamp
sacket shonld be wired in series with posts
No. 2 and No. 5. Usc a 110-volt lamp 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. 8 cop-
per wire to one end of them. Wooden
bandles may he slipped over the soldered
splices for convenicence in handling, and the

tracing broken
or  short - cire
cnits in a radio
st oor poweer
supply unit,

This simple
tester will save
the cxperi
menter  much
time and trou-
ble when he is

ends of the wire filed down to a shayp point,
These cords are then connccted to binding
posts No. 6 and 7. A cord and attachment
plug should next be made up of sufficient
length to fecd the tester from the light
socket. These feeders connect to posts No. 2
and 3. When using battery current attach
the feeders to No. 1 and 3 and connect a
pair of headphones to posts No. 4 and 5.
The battery and headphones will be
found hest for testing high-resistance 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, etc.—Contributed by S. Naunders.

Low-Capacity Condenser Made
From Large One

HE radio experimenter frequently has
need of a low-capacity variable con-
denser. As there are often any mumber of
large-size condensers laying around the ra-
dio work shop, a method was found of cut-
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SEND THE B
NECESSARY PLATESS S
BACK ,TMEN DRIVE N
THEM OUT WITH A
SMALL SCREW- DRIVER

A pood low-capacity condenser can be made by
driving out cvery other plate of a large-size
tnstrument.,

ting down the capacity value of thesc con-
densers to meet the requirements for a
sinall-size condenser. 1f none of these large
condensers is on hand, they can usually be
abtained for a small sum. By purchasing
these large condensers and removing some
of the plates or double-spacing them for the
proper values, a good low-capacity con-
denser can be obtained at small cost.

In somc condensers the extra plates may
he removed by bending them back so that
they can be 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 break off at the supports.
The rough edges may be smoothed off with
a small file,

After vemoving 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.

1f desirced, the condenser can also be triple
spaced by removing two plates at a time
instcad of onc. In this case the capacity
is decreaged considerably.  Such condensers
can bhe vsed to advantage in amateur trans-
witting  scts.—Contributed by Clyde A.
Randon.

A Handy Connector Plug For
the Dynamic Speaker

HI wnew clectrodynamic speakers re-
quire four wires for connections. 'T'he
six-volt type seems to be the favorite
and as 1 am engaged in radio service
work I am frequently required to wire the
recciving set so that the speaker can he
(Continued on page 358)

= SET
3 ~1 SWITCH
F F. i
f
SOCKET | OUTPUT
= + | TUBE BASE
SPEAKER ‘ BOTTOM
BATTERY VIEW

FIELD CURRENT F* F)
P

SPEAKER CORD 6§
PIN

This diagram shows how an_old tube basc may
be converted into a convenient connector plug
for a dynamic speaker.
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WHAT AN APPETITE!
(FIRE TS WIeET : Testimonial _letter in
Fike |8 TRE (essR New Zealand Radio: “We
o crise ™)
L 0\2 f e
(o 4

now have 2LO — 5SW
(England) ON  THFK
1.OUD SPEAKER FOR
BREAKFAST.” With
honeydew melon, Dbacon
and eggs, dry toast, a
side order of hashed
brown potatoes and some
black coffee to wash
down the taste of the
insulation, we presume.
—Lidmund Hazwthorne.

HOW SHOCKING!

Technical description in
the Detroit News of July
22: “Merle Lanphere, a
Wenatchee radio engineer,
wrote to Mr. Redfern that
the apparatus_ steps up
220 A.é. to 23,000 volts.
He described it as simply
a large spark transmitter
using an OSCULATING
circuit.” How would yon
iike to be kissed by 25,000
volts?

—Il'm. G. Mortimer.

WHAT AN OUTFIT!

N [[OOK JOHN _34-TUBE )
\'lt 1|SET AND ONLY /—
= | e $14.50 —

Bargain sale advertised
in the H'orcester (Mass.)
Gazette of July 24:
“Clearance sale radios,
36-TUBL tahle models,
$14.50.” [f they'd throw
in the local power house
and 'a few spare tubes,
this would make a nice
set to have around the
house at Christmas time.
—David G. Rabinowitz.

SERVE IT ON THE PLATE
Tempting offer in the _ _ -
Sfringh'cld (Mass.) News [HEREISSONE! 4 0
ot July 17: “For sale, S0 ip PR
motorcycle and radio ="
CLIOP at 333 Orange N
Street.”” As a house-
keeper [ am always look-
jng for something new in o
the cating line, This radio ;_éf}f
= af

chop sounds appetizing: f;ié:ﬁ'i//‘%_ -
Lt

should T fry it on the !
[ H ?’) f "
~—Mrs. S. E. Lofgren. LUI" ll\

IN HOT WEATHER, YES

Q Practical wrinkle pub-
lished Ly the Cincinnati
Enguirer of July 22: A
satisfactory yet inexpens-
ive low-range voltmeter
may be made with a low-
reading milliammeter and
a variable RESIDENCE.”
It would be rather incon-
venient to carry such a
meter around though,
wouldn’t it?

—R. Bucher.

HOT STUFF!

Classified advertisement
in the McKeesport (Pa.)
News of July 21: “For
sale. TEN TUBE Radiant
fire reliable gas range.
white kitchen cabinet.”
What a hoon this would
be to the young Dbride
who follows the radio
cooking lessons every
morning!—A3ike Plutko.

EVERYTHING

More useful advice. this
time from the St. Louis
’ost Dispuatch of July 1:
“When the elements of a
tube are not firmly held
in place it_becomes mi-
crophonic. This condition
is due to vibration. The
noises can he prevented
by sponge rubher MOUN.
TAINS, anti-howler caps
and other precautions.”
Ilow about a hammer?

—J1. . Hittle.

BUT PUMP 'EM UP FIRST

Our esteemed contem: [FHi§ ONE HAS SEVEN |
porary, [Popular Radio IBLOwOl{T P/-\_TCH_EE_‘_!
Weekly (Australia) has == ECONORICAL
the following caption be-
neath a picture: “Using
222 TYRE tubes in an
audio amplifier.” We sup-
pose that, if the tubes
blow out, they can be re-
paired with those gummed
patches and a match,
—Herndon Green,

]
ik

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 the 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,
¢/o0 Radio News.

II-‘ you happen to see any humorous mis-

HORSES, HORSES, HORSES!

New use for colts re. S -
;ealed fb)j tlhe l.';'c:u {ork O e, "3\1
in of July ;o vl s AL TTND
preferable to make this l F I#é‘ilg"!rc‘!"é‘l&.ol'}L_Tl

adjustment with the aid “'Z"’

M
g ks
Y
toward Dbetter accommoda-

: F\ )
tions for our Imrn,\'urd¢ .:__‘&-

frieuds.—Charles Christman.

of an A.C. COLTMETER
connected across the
heater terminals of the
tube.” \ith their place
in radio established, its
trend will undoubtedly be

OH, DEARIE!

N Periumed advertisement
D (5"4’ r/)/:IL )j} in June Q5T: “For use
i Il —— in amateur transmitters
andl medium =
DERED  commercial in-
stallations, the regular
line of Cardwell conden-
sers has no peer.” What
with television coming. the
hroadcast stations will he
hiring cosmeticians to see
that the make-up of the
studios is OK before the
cameras start working.—Icon B. Stroik.

AN HONEST MAN AT LAST!

Startling headline in the
Grand Rapids Press of
June 29: *“He Resides in
a TUBE, Just as Did
Diogenes.” To unscram-
ble this piece of history,
we 1night say that the
Greek cynic lived in a
tub and used an oil lan-
tern in his search, but
that was before the days
of radio

—Jolin Kanalauskas.

__ [FEY.TORN)
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GOOD MANUAL CONTROL, WOT?

Advertisement in _the
radio scction of the Netw
York Sun of ]ulé 14:
“Sets  Duilt to rder.
HANDPASS FILTERS,
M a t ched Intermediates,
Muller, 117 E. 19th
Street.””  This must be
one of those ‘‘music from
the air” outfits that are
tuned by waving the
hands in front of them.

—R. Moutaguc.

RIDE 'EM, COWBOY!

The wild and wouly
West is doing its darndest
even in these advanced
days of broadcasting. The
Sionx City Journal of
July 24 says: *‘One hun-
dred and fifty head of
cattle stampeded through
the streets here to-day
following the wreck of a
freight train. The police
and motorists staged many
impromptu  RADIOS in
the downtown district.”

—F. D. Carpenter.

A NEW ONE ON ARMSTRONG
T - THER All radio fans who have
l_%gee GoES A.!\“".-H had dead hatteries on their

FE sy T hands should answer this
eael! | 'CK“-_"

advertisement in _the New
= | York Sun of June 23:
o W

~Tor Sale, three-tube RE-
SENERATIVE BAT -
TERY, Complete, $15.”
The only danger is that,
if you advance the regeu-
eration knob too far, the
battery is likely to spoil
the carpets.

~—Hyman Herman.

A SELF-CLEANING SET

Allen - Rogers” catalog
lists “plug-in short wave
INDUSTORS” for use
with  .00014-mf. tuning
condensers. Mauy a house
wife would appreciate a
set of these coils, because
they would save her some
work every meorning. Ur
perhaps they dust off the
static and make the re-
ception nice and clean.

—Peter Smith.

"NOT WITH PLUG-IN COILS!

— . Under the headline “Ra-
..i'-'.E"’-LTgﬁig“o{:F,fa.Rq dio Amateurs Hear_ Dis.
t‘:_""—-,_:_-.—'-’ tress  Call From Ship,”
the Crawfordsville (Ind.)
Review says ‘‘the ama-
teurs received the mes-
sages on wavelengths vary-
ing from 800 1O 1,000
MILES.” Looks as if the
old_days of the stovepipe
tuning coils were with us
again. We hope the
wavelengths didn’t vary
Lo too much; imagine a poor
operator climbing up a 1,000-mile inductor and ad-

justing its turns:—J. C. Markin.

NOT ALL OF IT

Explanation of these x E—
\vise'gracking lectures that [71¥50et® TAWLSE T
we get an occasional ear- *IiANDf-"“" Dlgatrlon'i
ful of, in the New York L2 Risg, T =
Herald Tribune of July <
22: “The Quantum theory
* * * s that energy is
radiated _in DISCREET
particles.”” Let’s tune old
Quantum out and see if
we can catch Paul White-
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 heen 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 a.m., Eastern Daylight Time, or
1100 to 1300 G. M. T., every day.

11 am. 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 p.m,, E. D. T, or 1800 to 2300
G. M. T., Mondays, Wednesdays and
Fridays. On Sundays, 1:30 to 6:30 p.m.,
E.D. T, or 1730 to 2230 G. M, T,

After 7 p.m.,, E. D. T., or 2300 G. M. T.,
on Tuesdays until midnight (0400 G. M.
T., Wednesday); on Wednesdays till 9
p.m. (0100 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,, instead
of four as shown.

COMMERCIAL USE OF SHORT WAVES
Editor, Rapio NEws: )

I congratulate you on vyour wise decision to
set aside a special section in Rapio NEws for com-
ments on short waves, ‘The future of radio is
skillfully enclosed hy Naturc within the high-
frequency waves and it remains for men of sci-
ence devoted to this study to open up the way by
continued experimentation and study of the high
frequencies.  When this is done international
Lrotherhood will be a real tangille fact.

In the meantime, do the various Chambers of
Commerce in the numerous sections of the United
States realize the tremendous powcer hehind short
waves to open up the markets for American prod-
ucts in Central and South .\merica? 1'lease 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
QOcean. Short-wave transmissions could do more
for the good will of North and South America
than all of the Pan-American. Conventions, and he
just as effective as the great flight of the young
American aviator to Mexico as good-will am-
hassador.

1 do not make any {further comments on this
matter, but simply would like to open the eyes
of stations other than KDK.\, WGY, WLW,
WRNY and WARC, which arve transmitting regu-
Jarly on the short waves, to go ahead and aid in
the building of this great international hrotherhood.

R. DEL VALLE SARRAGA,
Vice-President, Radio Club of Porto Rico,
Box 935, San Juan, P. R.

AN OPERATING HINT
FEditor, Rapto NEws:

Anyone wishing to improve the operation of his
short-wave receiving set should install another
aerial. I now have two aerials and connect one to
the plate coil and the other to the grid coil of my
short-wave set. 1 never nse headphones any more
and 1 receive KDKA on 66 meters loud enough
to bé understood all over a seven-room house, in ad-
dition to hearing amateur stations from all parts
cf the United States and Canada.

Cart W, D’rapro,
Gays, 11,

JAPANESE PROGRAMS
Editor, Ranio Nrws:

The regular lroadcasting schedule of station
JOAK, Japan, on short waves, each month, is as
follows:

Date .o 13 16 17 18 19 20 21 22
Wavelength (meters) ... 30 60 35 70 30 60 33 70

I hear this station and others often. JOAK is
quite easily received on the Pacific Coast during
the {fall, winter and spring months, when atmos-
pheric conditions are clear. 1 find, after several
vears of specializing in long distance, that the most
favorable atmospheric condition is when the stars
are shining the. brightest, it being practically impos-
sihle to hear extreme distance during a haze or
heavy cloudiness. or particularly a fog, the ocea-
sional exception heing immediately hefore. during or
after a rain, when fair reception is possible.

The above information is correct and the station
schedule authentic.

L. J. WrigHT,
3068 Cazador Street, Los Angeles, Calif.

T

o — e

The short-wave transmitter of 2XAL is small
and simple, but carries farther than high-power
stutivns on lony twawves.

TELEVISION ON 62.5 METERS
Editor, Rapio NEws:

You will Dhe interested to know that station
WLEX has been granted a temporary three-
months license to broadcast 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-
tnde in experimental work and we are expecting
sume excellent results from these tests. The signals
of this stetion have heen received by amateurs in
and around this vicinity with very good success.
Just at present the station is bandicapped by a
weak power transmitter, but work is being done
to increase the power,

Station WCFL, using a forty-five hole disc, is
soon to be on the air in Chicago. Their wave-
Jength, the last I heard, was to be 195 meters.
Fairly successful reception of pictures has been
possible from this station by airplane.

D. ¥, REPLOGLE,
Raytheon Manufacturing Co.,
Cambridge, Mass.

EUROPEAN TRANSMISSIONS
Lditor, Ramo News:

Just a few short-wave notes from an English
short-wave enthusiast which may be of some use
to you.

The Eifiel Tower, Paris, is conducting various
short-wave tests on about 32 meters. Call FL.
No fixed schedule. Very strong signal here. Your
correspondent Alvin Carlson, of (ladstone, Mich.,
says 5SW (London) closes with twelve strokes
of gong, of course, this is the Big DLen clock.
London. Also, 55\V does not transmit on Satur-
days.

1 can clear the point ahout PCJT. G. W. Roh-
inson of Bufalo says PC)J is at Eindhoven (Hol-
Jand) and you say it is at Hilversum. 7The actual
transmitter is at Hilversum bhut the control studio
is at Kindhoven, so it is always announced as
Findhoven. Announcements from PCJJ are gen-
erally made in Dutch, English, German and French.

The English wireless magazine “Radio World"
says there is a Spanish station at Madrid on 30.7
meters, Call EAM. DPerhaps this will help your
correspondent, Robert M. Sprague, of Hanover.
New Tlampshire. Bandoeng seems to be pronounced
by the Dutch as “Bondung”; perhaps this will help
F. W. Fitzpatrick of St. Johns, Mich. As to his
word “‘Bostol”: I’CJJ is sometimes heard calling
up Java as “Allo, radio Dienst-Bandoeng.”

I hope that the above information wmay he of
some use to you, even if it is a hit late (Rapio
NEws does not arrive here until about the tenth
of each month). 1 think Rapto News is a fine

(Continwed on page 392)

The transmitter house of W RNY and 2XAL at Villa Richard, Coytcsville, N. J., opposite 181st

St., New York Citv.  The larger aerial is above the pictured scene: that of 2XAL, a Hertzian

doublet, and in line with it in the counterpoisc, another L, and the R.F. lcads separated by
insulators, maey be secen.
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List of Broadcast Stations in the United States

KFJM  Grand Forks, N. D,
KFJR  Portland. Ore.
KFJY  Fort Dodge, Tows.
KFJZ  Fort Worth, Texas,

- - 3 - [ - _~
Radlo ef 52 | Radio o }E l Radio st .52 | Radio o 537
Call BROADCAST STA. 3% 3a Call BROADCAST STA. &8y 3% call BROADCAST STA. 5% 3% call BROADCAST STA. 3+ 28
Letter Location e g2 Letter Location 22 22 | Letter Locatian :E a3 Letter Locatlon ;E 143
~ ~ -~ ~ -~ ~ o -

t Pittsburgh, Pa.. "316 50000 | KGO Oakland, Caiif....., =381 5000 | WBAK Hurrisburg, Pa. (day). 300 500 | WGN-WLIB Chicago & Eigin, 111416
ﬁgl‘.‘a‘ B‘:vus Lake, § .D.. 23 15 | KGRC San Antonlo, Texas... 220 250 | WBAL  1Baitimore, M *+286 5000 | WGR_ Buffalo, gIg Y . ?103 18 ooo
KDYL Salt Lake City, U tat 23{ 500 | KGRS  Amarillo, Texas. 244 *250 WBAO ecatur, I1l. 268 19} | WGST Atlanta, Ga.. 270 500
KEJK 1.o0s Angeles. c.u ...... 252 250 | KGTT San Francisce, Cul 220 50 | WBAP Fort Worth, 500 & WGWB Milwaukee, W 270 250
KELW Burbank, Cam T 229 500 | KGU Honolulu. Hawalt Nashville, Tenn . 240 od | WGY Schenectady, N *3 5000
KEX Portland, Ore. 278 2500 | KGW  Portland, Oregon Wiikes Barre, Pa 250 100 | WHA M n, Wise 333 750
KFAB Lincoin. Neb.. 319 & KGY Lacey, Wash Brooklyn, N. Y 227 500 WHAD Milwaukee, Wisc 270
KFAD Phoenix. Arlz.. 322 HJ Los Angeles Richmond, Va 100 | WHAM Rochester, N. Y. *280 5000
KFAU Boise, 1daho. . 286 *2000 | KHMC Harlingen, Te: tGlenview, 113, *#380 5000] WHAP {Curistadt, N. J. 236 1000
KFBS Havre. Monm.c. g;s ] ::ICQK S%?]k?)lﬁ{ ‘;vash 1% Y 0o ltl)(o)g an: ; LoumvgleYI(y 322
KFBK Sacrumento, 5 » lowa .. Troy, Mon 500
KFBL Everett, Wash, 224 50 | KJBS  San Francisco, Call 00 Charleston, 80. Car... 250 75| WHB Kansas Cit : day) 3‘4’“ 500
KFBU Laramie. Wy 484 500 | KIR Seattie, Wasb Chicago, I o WHBC Canton, Ohlo . 10
KFCB8 Phoeniy, Ariz.. *244 125 | KKP Seattle, Wash .2 Salisbury, Md.. 100 | WHBD Belletontaine, 0., 100
KFCR Santa Barbara, 211 100 | KLCN  Biytheville, Ark. (dny) 286 50 | WBET Medford. Mnss 500 | WHBF Rock Island, INl, . 100
KFDM Beaumont, Texas. 484 500 | KLDS  Independence, Mo.... 2 WBIS See W WHBL Sheboygan, Wis. »250
KFDX Shreveport, La.. 236 250 | KLRA Little Rock. Ark.,.. . Delron Mlch ........ 100 | WHBP Johnstown, Pa. . *250
KFDY Brookings. S. 545 500 | KLS Oakiand. Calif. ... Union City, N. d....) 200 100 | wHEQ Memphis. Tena | 100
KFEC Portland, Ore 214 30 | KLX Oakland, Calif. ... New York. N.Y...... 236 500 | wHBU Anderson, Ind.., 15
KFEL Denver, Colo.. 250 | KLZ tDupont. Colo....... Richmond Hitl, N. Y 308 500 wHBW Pmmdelphla Pa 2 100
KFEQ St. Joseph. Mo . 231 *1000 | KMA Shenandoah. Iowa. .. Terre Haute, Ind.... 208 100 | WHBY West De Pere, Wis. .. 250 50
KFEY Kellogg, 1daho. 1 KMBC see KL Birmingham. Ala..... 303 250 | wHDI Minneapolls, Minn . . . 246 500
KFGQ Boone, lowa.. ... KMED Medford, Oregon.. ... . wllkes Barre Pa..... 250 100} wHEC-WABO Ro(‘hm;er' N Y. 254 *250
KFH Wichita, lum 500 | KMIC nglewood, Calif. .. ... 2 Tilto 0ltkoongoo0n 232 500 | wHFC Chicago. I, .
KFHA Gunnison, KMJ F'reano, Calit.... .. 0o 50 Wellesley Hills, Mass 384 100] wHK  Cleveland, Ohio . . ..
KF1 Los .\ngelea, Lalll. KMMJ Clay Center, Neb..... 286 Charlotte, No. Car.*. 258 1000 | wHN New York, N. Y
KF IF Portiand, Ore. KMO ‘Tacoma. Wash... 1Springfeld. Mass. .. .*333 15,000 WHO Des Moines, Iowa
KFI0 Spokane, Wash....... JKMOX 18t. Louis. Mg. n, e *333 500 [ wHPP Englewood, N. J..
KFIU  Juneau. Alaska,...... 223 KMTR Los Angeles, Cailt 500 Mansfieid, Gonn...... 535 500 | wiy  fOhisasm T
KFiZ Fond du Lac, Wis... KNRC 3anta Monlea, Calif... 500 I WCAD Canton, N. Y. 244 *500 | wiADP Philadel D'hia ‘Pa. .
KFJB Marshalitown, Iowa... 2 KNX Los Angeles, Calif.... 3 500 1 WCAE Pittsburgh, Pa. 461 5001 wias Ottumwa. lowa (dny) 322 100
KFJF Oklahoma Clty, Okla.. 27 KOA lgoenver‘. Colo........ 5 5000  WCAH (ﬁolumbus. Ohio 234 250 | wiBA Madison, Wis
KFJI Aastoria, Ore. 2 50 | KOAC rvallis Oregon (day) 270 ‘7000 WCAJ jncoln, Neb. (d 380 WIBG Elkins Pk 1};“ (Sund‘ys)ul

New Mex :395 *5000 | WCAL Northfield, Minn.
258 250 | WCAM Camden, N. J.

250 | WCAO Baltimore, Md
. o il o 5{)00I WCAP Asbury Park, N .2

250 *500 | KOIN ortlund, Oregon. ... 319 1000 | WCAT id Clty, So. Dak.. 248 100\ wigw Topeka, Kon..

Chlcago,
E WIBS  Sredbenville Oblo. . 290
50 | KOIL  Council Bluffs, lo beth, N. J... ..

KFKA Greeley, Colo. Rap

Alford, Kansa 342 *1500 | KOMO Seattle. 1000 | WCAU Byberry, . 261 1000 204 250
K:aa ﬁwrence Kan: 254 500 | KORE Eugene, Ore.,.. . 30 | WCAX Burllngton Vermont 254 100| WIBX IB{I‘ e PN RV a PE D
b s ; KOW  Denver, Colo......."" 250 | WCAZ Carthage. Hl........ . 3% '30| wisz Monteomery. Aia....0 231 13
KEKz Icirksvilie, M WIES B owis. Mo! 3% 5%
KFLV Rockrord. m. WINR  Bay Shore, N. 211

KFLX Galveston,
thneld Minn 23 Dl N 1 g
KEN X o e owaida) 461 2000 HE list of stations here corresponds to the latest list of
KFOA Seank}z}.“hh(.:.él."..... 447 1000 licenses issued J' the Radio Commission at the time of
KEON  Long e .. .. 00 going to press: and is subject to changes ordered by the
KFPL  Dublin, Texan. 0l 27 regulating authority after August 6, 1928.
KFPM  Greenville, Texas. ... 231 15 ’
KFPW  Sulphur Springs. Ark. 263 50

Miamj Beach, Fl

. I
KEPY Spokane, Pittsbur, -
gh, "Pa..
a:ga %"",r:"w%hg.lql‘ems Seattle, Wash. 1001 WCBA Allcnwwn. Pa Jacksonvllie, Fia.
KEQE  Fort Worth. asta:. Prescott, Ariz. 151 WCBD Zzion, 1. . G (Tiag aooo £
Anchotnse. A Sl Los Angeles, C 500 | WCBM Banimore, M gepect, Ni.... 263
San Francisco, Calif... 422 1000 | WCBS Springfied, 1y So.. 248
Denver, Colo.. . ... .. 201 500 lannnc-npols 238 250
Pasadena, Calif Clmslde N. 227 100
Seattle, Chicago. 11}, 3 250
Houston, Texas. Brooklyn, N Y psllnmi Mich 220 15
Pasadena, Calil.. Long Isiand Ci Decatur, IlL.. 213 230
Plttshurgh, Pa Kenosha, Wisc 100
n Jose, Calf Joljet, Ul..... 500
Berkeley, Caltf. Culver, Ind.... 100
Dallas. Texas. Pensacola, Fla. ... 50 30
Shreveport. La e Columbus, Miss...... 231 3gpooooog 50
enttle, Wash, .. .. ... 3 Greenville. N, Y...... 211 250 | W4JD  Mooseheart, Lil......*e308 1000
KFVG Independence, K Manhattan, Kansas... 333 500 Providence, R.1.... .. 225 100| WJKS Ind............ 32 500
KFVS Cape Girardeau, N é?:;:‘én‘:rnlg'wa' """ p ghlc?go(.l IR/[ T o A Wj'l‘ wc&gonm;. ?\IMCYI'I Ky gi 30%
lea s A . ortland, Maine. g
KFWB Los Angeles, Ca St. Louls. Springfleid. Ohio’ 2

WKAQ n Juan, Porto Rico.. 32.
KFWC Ontario. f:nllr :

Fort anne. Ind WKAR Esst Lansing, Mich

. Idaho...... 3:
Salt Lake City. Utah 3 5000 See WIR 7 WKAV Laconia, 50
KFEWI  San Franciaco. Cal Santa Marla, Calif. o e Lald WKBE Jaer i, % 130
KFWM Osakland. Callf Clarinaa lowa ampa. Fla.......... 68
K Qe alon. Calif Clarindayonadi Kansas City, Mo. WKBE Webster, 20 100
KEXD Jerome, Idaho : Westeott. Minn (eI, 2 ocaoos WKBG Chicaser T (Ip'clnr % 100
KEX) ’,’éﬁ‘;gf.;ﬁer' Colo, (nmr)??g 50 | KTAB  Qakiand. cal ‘argo, No, Dakota. || 7 WIKE H Crosse, Wi... A1s00
" n Antonio, w <

KFXR Oklahoma Acf‘ Okla.. 264 29 | KTB1  Los Angeles, Catit. WHEN {g Zg
KFXY Flagsufl, 155 | KTBR  Portland. Oregon. .. .. Witmington. Del . WIKRO 190800
KFYO Dreckenrl +250 | KTHS  Hot Springs, Ark..... Minneapotis, Min WKBP 13 50
KFYR Bismarck, 2500 | KINT  Muscatine, fowa. . ... WDSD Chuttancozs. Tenn, WKBQ New York, N.Y...... 219 500
KGA 8pokane, KTSA San Antonio, Texas... 265 2000 BLAnooELRLEnT) WKBS Galesburg, 1ll.. 17 100
KGB San Dlego. Culll. ceee. 248 }% KTUE Houston, Texas. ..... WDRC §ew Haven. Coon. WKBT New Orlglins La . 252
KGAR Tuca . 1 KTW  Scattle, Wash. wosu New Orlenns... . WHKBV  Brookvllle, Ind... ... 219 100
AR T nikan, Alnska 400 500 | KuJ  Lobaview. Wash...\ . WD e S ; 218 WKBW Amherst. N, Y. 317
KGBX St Joseph, Mo, 288 100 | KUDA Favetteviile, Ark..[!] 39 WD Z g Tuscols TN “““’"“’”’ 353 WKBZ Ludingion, Mich.... . 200
KERY CHMTRBLSRTIT AL | Kuel e Mol R WEAR Helltour PR NEREE I
KGC rah. Iowa.. 248 10 7 WEAO Columbus, Ohio AnCas o
kBeR DeellaWion st b | EBT A TREL D ) GER GG T
KO Ay ior Tevas. . 520 330 | KVL - Seatile, wash.. 1901 WEBE %‘fxmgﬂdgg%mo 248 10| WLAC Nashville Tenn 255000

2 " %08 50 | KVOO Tulsa, OKla. . ... 68 500

0
KGCN Concordia, Kansns 50001 weBH  Chicago, it i 366 *500 WLAP  Louisville, Ky;

15 | KVOS Bellingham, Was!

WLB Minneapolis,
KGEG Mandan, No. Dak: . 305 g0 | Kwes  Fortland Gregon .'.. 200 20| WERR Bimao,N. Y.l 200 | WLBC * Muncie, Ind.... 1o 50
N N . ., N ANsSas Y. ANSa

KGCX Vida, Montang ... 244 10 | KWER  Shreveport, Lo, . 213 ino | WEBW  Beloit, Wis. .. 30| wLsG Petersburg. Va. .. 14106
aytice), So. * 954 15 | KWG  Stockton. Callt 345 100 WERW  Erle Pa...... o 30 | WLBH Farmingdale, N. Y., 32 30
KGDE Bl iwn 205 50 | KW Porllant"l, Ore ﬁ'?? ‘1038 WEEI  Boston. Mass . 508 500 | WLBL {Stevens Point. Wlsc 33 *1000
D Buckion. Calt...... 217 10 | KWK = St Loul, Moo 35 *1900 | WEHS  Evanston. Tt 216 100 | WLBO Galesburg 1ll.. 100
KGDP Puebio. Colo. "\ 22¢ 10 | KWKR Kennonwood, l.a.. | 295 3507 | WEWMC Dercien Spes.. Micb. .. 1000 | WLBR Hockiord HLi:: 3

KGDR San Antonlo, Texas 2 5 | KxwLC Decorah, Jowa 48 50 R 9re ios | WLB
g : g . LBEW Oll City, Pa, 2 500
KGDW Humboldt. Neb 81 100 | K wsc Pullman, Wash. 05 500I WEPS  Gloucester, Mas3 g% ;88 WLBX Long Island City, NY. 204 250

- 207 A3 | KWTC  Banta Ana, Calif. " 27 WEVD  Woodhaven. N,

KGDY Oldham. So. Dak. "l 273 100 ; 50
F o8 Angeles, Calif.. 263 1000 &3 =00 | WEW 8t. Louls, Mo. (d: . 353 1000 | WLBY Iron Mountain, Mich.. 210
KCEK Vima Colo @ay.. || 263 50 | KWWG Brownsiilier ‘!r‘e"‘?,;)“ 244 1001 wFaa  Dallas, Texns. 545 500| WLBZ Dover-Foxcroft, Me... 208 250
KGEN El Centro. Calif. ., ... 295 100 s BS.e-. 238 500, WFAN  Philadelphia. P: 224 500 | WLEI Tthaca, N.Y.......... 248 50
KGEO Grand Istand, Neb.... 205 100 . WFBC Iknoxville. Tenn 234 50 | WLEX Lexlngton. Mass...... 216 50
KGER Long Beach, Callf..... 216 100 WFBE Cinclnnati, Ohl 246 250 | wLIR See W
KGES Centml City, Neb. . .. 204 10 WFBG Altoona, Pa, o 268 100 | wLIT Phlladelphla. Pa...... 405
' KGEW Fort Morgan. Colo.... 219 *,00 WFBJ  Collegeville, M 273 100} WLOE Chelrea, Mass.. . 211 100
KGEZ Kalispell. Montapa.... 294 100 alil : 1 00 | WFBL  Syracuse, N 258 750 wrs tChicago Iil.. *0345
KGFF  Alva, Oklahoma...: .. 05 25 | NAA Ariington. Virglnla ‘3331 1000| WFBM Indianapolls, In 275 1000 | wis1 - See WDWF
KGFG Oklahoma City, Okla. 216 50 | wAAD Cincinnati, O 25| WEBR Baltimore, Md . 244 *250 | wiTH BRBrooklyn N Y. . 256 250
KGFH Glendale, Calit....... 63 230 | WAAF Chicago, Til.. 500 | WEFCU Pawtucket, R. I . 242 100 | wiw QClnclnmm Ohl 428
KGFI  San Angélo, Texas...| 220 15 | WAAM Newark, N 250 | WEDF Tlint, Mich ... 273 100 | wirwp {Kesrny, N.J . 370 5000
- KGFJ . ; 100 | WAAT Jersey City, N. J 300 | WEI Phlladelphia, Pa ..... 405 500 Cazen vi N 225 500
T KGFK ° : WAAW Omaha. N dayume)ul 300 | WFiw  Hopkinsville, Ken. .. 261 1000 | WMAC Cazenot 8 o, © -y ines, 428 500
KGFL . N. M. .0 232 30 | wABC Richmonad mf N.Y. 309 +2300 WFJC  Akron. Ohjo.......... 227 500 | WMAE Martinsville, N, Y... 545 750
KGEW " Neb ..ol 10 | wABF Klingston. Pa...... 350 | WEKD Philudeinbiy, Pa...... 248 WMAK Washingion. D, C.... 242 500
KGFX . D. - 234 200 | WABI Banaor. Me. *Sundays 3% 00| WELA Clearwater Fla. 817 750 | WMAL Colimbua, Ohio 50
KGGF Picher, Okla’........ 207 100 | WABO See WH WGAL Lancaster, Pa. . 252 10| WMAR SChicago. 11 #0447 *2500
Kl CeiarGlove, L. ... 313 . 90 | WABY Drimddlpiia. Pa...... 248 50| WGBB Ireeport. N. Y. 248 155 WMAY St Lou 234 100
KGHA Pyeblo, Colo.. . .. 1210 500 | WABZ New Orleans, La..... 238 50 WGBC Memphis Tenn. 9 o101 wmaz Macon, Ga 270 500
KGHB Honoluly, Hawail... | 227 250 | WADC Akron, Oblo 238 1000 | WGBF Dvansville, Tnd.. 236 255 rt. R, 204 100
KGHF Pueblo; Colo 10 250 | WAFD Detroit, Mich 331 100 WGBI Beranton, Pa......... 231 250 | WMBA - Newport, .- 252 5000
KGHG McGehee, Ark . WAGM Royal Ok, Mi 225 50| WGBS {New York, N. Y 349 500 | WMBR 1Chicago, M 214 100
KGHI  Little Rock. Ar 261  *15 [ wAIU  $Columbus, Oni 283 5000 | wGCMm Gulrport, Misa. 222 10| WMBC et elghts, Til 205 230
KGHL Billings. Mont 222 250 | wAlZ  Appleton. Wis 227 100 wecp Newark N.J 268 250 | WMBD Teor LA 384 500
KGHX Rlchmond, Tex: 50 | WALK Willow Grove, 201 50 9 e Jeco > WMBF Miaml Beach, Fla n
KGIF  Little Rock. Ark. . 250 | wAPL  Auburn, Ala. .. .. 341 1000| WGES 1Chicago, IN......... 242 500| WMBG Richmond, Va 220 0
ek G e e 386 AN ATt A, M 536 250| WGHP #Fraser, Mich........ 278 750 | WMBH Joolin Mo, .. Sl il
KOKD  Voichitn Falls, Texas. . .. 250 | WBAA West Lafayette, Ind.. #5273 500 | WGMS Minneapolls, Mlon. .. 246 500\ WMBI tAddison. I........

*Allowed higher daylight power **Standard or constant-frequency transmission, 1 Remote Control.
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Radio o ¥ Radio of 3F Radio o? ¥ R T oew
Call BROADCAST STA. 3% 27,; Call. BROADCAST STA. 3& 3% Call BROADCAST STA. 2% 33 ol BROADCAST STA. 58 E‘E
Letter Location EFS “‘E Lettar Locatlan EE :E Letter Location 3§ :E Letters Location ) 3£ :;

WMBJ McKeesport, Penna 32 50| WOAX Treaten, N.J........ 40 500 | WRAW Reading, Pa.........

WMBL Lakeland. Fia 2 WOBT Unica City, Tenn..... 205 '715 | WRAX Pmladclnhm Pa. . 22% zlgg Wg?x" snll;(r)&kg:l&N‘i‘Y """" 327 10

WMBM Memphis, Tel WORBU Charleston W. Va,... 268 250 | WRBC  Vaiparaisu, 1nd.. . 233 250 WSKC Bay City ich.. ... 259 %"0

WMBO Aubura, N, Y woc Davenport, Towa..... 375 5000 | WRBH Manchester, N. H 500 WSM™M Nashville, Tenn """ it i

WMBQ Brooklyn, N. WwWOCL Jumestown, N.Y. 24 25| WRB! Tion, G . 222 50| WSMB New Orleans L """ %7 2%

WMBR Tampe Fla.. 5A ] 54 WRED Tharnesvune Mis. 22 30| WSMK Davton Ome . 37 330

WMBS Lemoyne, Pa 33 WRBL Columbus, Ga.. 256 50| WSPD Toiedo. Ohlo. ... .. o0

WMBW Youngstown, Ohio WREBQ CGreenville, \ss, 275 100 | WSRO M!ddletown Olll 20

WMC  Memphls, Tenn.. (] 00 | WRBT Wilinington, N, C 227 50 | WSSH  Boston, Mass o."" 88 Ao

WMCA tNew York, N. Y 2 1 WRBU Gastonia, N. - 50 | WSUI lowa City Iu (du ) 476 %00

WMES Boston, Mass.. 1Grand Rnplds Mich. 261 500 | WRBwW Columbla, S. 15| WSUN Bt Pemm'u Vs 3

WMPC .. Kansas City, Mo. .. .. 41 500 | WRBX Richmond. Va 250 { WSVS  Buffalo, N Tl 204 50

tKearny, N. J........ 422 5000 RC . D. 3 5 WSYR EByracuse, N ir" 204 500
tBatavia, i .. .. 252 5000 WREC tMemphis, Tenn, 50 500! WTAD Quincy. lil.... 236 *250
Jefferson City, M. 422 500 WRE J.awrence, Kan 54 750 | WTAG Worcester, Mass 517 250
C tNew York, Y. 294 1000 | WRHF Washlngton D. C (da.y) 22 150 WTAM Cleveland, Ohi
Omaha. N¢ S 08 1000 | WRHM tMinneapolis, M 61 WTA Eau Claire, Wis . 500
Phlladelphla. Pa.. 53¢ 220 2500 | WRIN cine 3 50| WTAR.WPOR Norfolk, V

WNAX Yankton, 8. D ((lay) 03 1000 0233 300| WRM  Urbana, IN Elgin, Tii...... . 200

WNBA Forest Park, Ihl....... 08 336 500 | WRK_ Hamilion Callcze Station, T 200

WNBF  Endicott, R %18 230 | WRNY {New York Screator. o Tex-- 48

WNBH New Bedrord. Mass 73 5 WRR allas, Tex Richmond, Vi 233 it

WNBJ  Knoxville, Tenn Harrisburg, Pa. 210 100 | WRUF Gainesviile, Mt. Vernon m’nié”\/" 593 10.000

WNBO Washington Pa. . ... State College, Pa. { 00 500 | WRVA Richmond, Va. 54 Toceos, OR .. .- rer” 210

WNBQ Rochester, N. Y Phlladelphln P 0 50 | WSAI  tCincinnati, Ohio. 61 5000 WTHS Atlanta. Ga..

WNBR Memphis. Tenn.. Raleigh. 545 1000 | WSAJ Grove City, Pa.. 54 250 | WTIC Harttord, Conn.

WNBW Carbondale, Pa Miami, Fln. 384 750 | WSAN Allentown. Pa... 1222 100 WTMJ Milwaukee, Wis.

WNBX Springfleid, Vt.. QAN Scranton, Pa.. 231 230 | WSAR ¥all River, Mass...... 213 230 | M A

WNB2 Saranac Lake, WQAO-WPAP tCliftsid 95 500| WsAz Hunungton. W. Va'. 250 100 WTRL Midland Park, N

WNJ  Newark, N.J.. ... ... WQBC Utica. Miss. (dny).... 216 225| WSB  Atlanta. Ga... ... 476 1000 WWAE Chlcago, M. ..

WNOX Knoxville, Tenn... ... wa Clarksbu . 4 65| WSBC Chicago, IL.......... 232 500 | WWJ  Detrolt, Mich..

WNRC Greensboro, N. C w Welrton. o V&loaoo0a 5 60! WSBF St. Lou 258 250 WWL New Orleans, La

WNYC New York. N. Y 26 500 wWQ Sce WMAQ. ‘| WSBT %mh Bcnd Tnd. 0 400 500 WWNC Asheville, N. C, .

WOA| San Antonlo, Tex 280 5000 WRAF Laporte. Ind......... 208 100 WSDA See W WRL tWoodside, N. ¥

WOAN Lawrenceburg, Tenn.. 240 500 WRAK Ere Pa............. 219 30| WSEA Pons'noum.v.- ....... 263 500 | WWVA Wheellng, W. Va. .

®Aliowed higher daylight power. **Standard OF t-freq tr lsslon. tRemote Control .

LIST OF CANADIAN BROADCAST CALLS

CFAC  Calgary. Alt.a ......... “435 500 | CHGS Summerside, P. E. 1... 268 25| CJRW  Ileming, Sask. 5

CFBO  St. gohn. 16133 0000000 337 30 | CHLS  Vancouver. B. .. 41 50 | €JSC N 7 5’008 g :ggv 'II";)«;:(':)%)' 8: 4 32% L

CFCA  Toronto, om 357 500 | CHMA Edmonton. Alta.. 250 | CIWC 330 230 | EKPR  Midland. Oni B

CFCF  Montreal, Que........ 411 1650 | CHML Mt. Hamilton, Ont.. 50 | CKAC Montreal, Que 411 1200 | €KSH  St. Hyacinthe 297 50

CFCH  Iroquois !uls Ont.... 500 250 | CHNC  Toronto, Ont. 500 | CKCD Vancouver. B 411 50 | CKUA Edmonton, Aita 517 500

CFCL Toronto,Ont. (Runda;) 517 500 [ CHNS Halifax, N. S 100 | CKCI  Qiebec, Que. 341 23 | CKWX Vancouver, B. 411 100

CFCN Calgary. Alta . 1300 | CHRC  Quebec, Que 5| CKCK Regina, Susk 312 500 | CKY Winnipeg,” Man 384 500

CFCT . 47. 500 | CHWC Regina, Sask.. 15 | CKCL  Toronto, Ont 357 500 | CNRA Moncton, N. B. 476 500

CFCY " 312 100 | CHWK Chilliwack, B. 5| CKCO Ottawa, Ont....... 435 100 | CNRC Calgary, Alta 435 500

CFJC 268 15 | CHYC Montrecal, Que 750 CKCR  Brantford. Ont 207 50 | CNRE dmonton, Alta 517 500

CFLC 50 | CJBC Toronto, On 500 | CKCV  Quebec, Que. . 341 50 | CNRM Montteal, Que. 411 1650

CFMC CJBR Regina, Sask 500 | CKFC Vancouver. B. 411 50 'CNRO Ottawa, Ont... 435 500

g:_'a% gjg} (Egl?:l?ng'lt: % CKGW Bowmanville, Ont. CNRQ  Quebec, Que. 341 50

Cing 3 CJGCc London, Ont. 500 | CKLC Red Deer, Alta....... CNRR  Regina, Sask... 312 500

CFRC Kingston, Ont.. 268 500 CJGX Yorkton, Sask. 500 | CKMC Cobalt. Ont.......... 24 . CNRS  Saskatoon. Sask.. 330 500

CHCA Camary. Alta. . 435 250 | €CJOC  Lethbridge Alta 50 | CKMO Vancouver, B. C 411 50 { CNRT  Toronto, Ont... . .. 357 500

CHCS Hamiiton, Ont. 341 10 | CIOR Sea Island, B. C.. . 50 | CKNC Toronto, Ont......... 517 500 CNRV Vancouver, B. C...... 291 500

CHCT Red Deer, Alta 357 1000 | CIRM  Moose Jaw, Sask. ... 500 | CKOC Hamlilton, Ont........ 341 100 | CNRW innipcg, Man....... 38¢ 500

LIST OF SHORT-WAVE STATIONS OF THE WORLD
Radlo ef 53 | Radio ef 52 ‘ Radio e ¥
Cail BROADCAST STA. Re 3% Catl BROADCAST STA. =% 3% Call BROADCAST STA. ss 3%
Letters Location ;E :'E | Letters Location ;E :E I Letters Location ;§ :'E
AFRICA HOLLAND U.S. S. R, (RUSSIA)
JB Johannesburg, U. &. un a 4200 PCJJ) Eindhnven, 31.40 30,000 | RDW Moscow .. ... ... 006000 83.00
7L0 Nairobi, Kenya...... 70.00 4.000 = PCKK Rootwiik 16.0
:ghl'm }r\;)ov.z\{i)k .. E&.m 32.000 U.S.S. R, FAR EAST (SIBERIA)
e Hague. . X "
AUSTRALIA | PCPP Kootwiik.. ...l “;”.)0 ::;\g %hbtrmsk .............. ?,(;.20 12,000
;’B_‘L: )?) :g!;{!! Komw{ik, 27. ....... 00000000 D 27.00
Kootwijk 1.00

2ME 28.50 PCUU The Hague. 37.00 l - SWEDEN

3AR 55.00 SAJ Karlsborg .. . 47.00

g:g Melby g‘z’.% R R SMHA Stockholm . 4100

elbou =
BAG Pecth. West Aisiralia.. 32,90 : SWITZERLAND
H HIS list of the short-wave broadcast @ | gnsocC m 32.00
CANADA sgatwnsmtlhro%gmut the w%rld is not © | EHOXD Zurich LI 32000
o complete, although we have endeavored to
g:v &‘;‘,’,{,‘;‘;‘&'}“ﬁ’,‘,‘,;’;.?}'ﬁ"ﬁ?;‘;; 35:88 200 | ©  list every station of whom we have heard t UNITED STATES
H reports; since in many cases reliable in- KDKA (aXK) l.ast Pmshurgh. Pa....... 62.50 40.000
DENMARK formation about the programs, wavelength 8XS, 8XP-portable)..".......... 4227
TMK Copenhagen. . . and power of the stations cannot even be KEJ ) =
7RL Co[',':nhagg:,',' 250 obtained from the stations themselves. KE L {im:lA:sgtchl Calir.. l?i".'lm 230
However, with thé cooperation of our KFPY (7XAB) Spokane. Wushln g 100
ENGLAND :  short-wave enthusiasts, we hope that we KF QU (6XBH) Holy City, Calit...... 31. 50

ssw Chelmsford. . . . ... . 13000 | © will soon be able to make this list com- 534

2NM Caterham . . plete in every detail and keep it in an 1 106

GBS ugby............. 50 :  up-to-date condition. Letters giving def- KFQZ (6XAL) Hollywood. Calif.......... 108.20 50

:  nite information nbort the short-wave | KFVD (6XBX) Culver City, Calif 05.00 50
FRANCE : broadcast stations will be very much | KFWB (§XBR, auto) Los Angclvs, Calif... 12(5)00 50
F8AV Nogent............... ! ¢ appreciated. ; X
Radio Vitus  FPurls.. L300 | e | Kego €A San D (c;n“({»m
yons. .. 250 £
YN TyonsHes 3.0(% b S | :205‘)(‘)( Barren. \nnn
ancy. ... 5 * "Los Angele
KHJ (6XAL) Los ‘Nngeles, Calir, - .10
FW Ste. Assise .. iy e ITALY - '.8:51(;’((;”,';(08“3 F{ﬁ""lé{r’o‘ﬁi“m ]
GERMANY ! Mt Mitan. . 1300 Kimox o ;}, ‘i‘ff.,.ﬁ,‘M"é l‘;‘“’” i
AF1 Konlgswusterhausen.. 14.00 COSE ngaIea L 8 -
AFT ,,aus 1100 ST KNEE exam sana Monlea, G :
V] onigswusterhausen.. 14, JFAV Taipeh. Formosa. .. .. 39.50 g
26.50 JHBB Iharakiken 3750 2000 | KOIL BXL) - Counch 1(’3':‘)',"3' Tows 06
HEA 11.00 | 11PP Tokio . . 20.00 A KEs) Portiana, Folboago0a -1
13.50 JKZB Toklo™ L 20.00 A oA oA N, 0,“‘"" = 5
AGC 17.20 1AA Twatsuki. 10.00 DA ewag - ; :
AG) 36.70 | WABC (2XE) ' Richmond Hill, N ¥, 58.50 500
AG K 11.00 acht MU-1, 2XAO)
LA 43.00 N.Y. 2248
POF 1100 109.00 250
14.00 ANE 54.00 150
POZ 15.10 ANF 8379 230
Konigswustcrlu usen... L 52.00 ANH 32.00 75
StULLZATL, v e eev et s 41.00 Batavia.. (Conluuud on I'nae 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 hardly wait till they come out. 1
have played with radio for five years, and ha_ve
Imilt many good sets from your articles, for in-
stance the Interflex and the Regenerative Interflex,
also the Veridyne. Though 1 do not favor one-dial
sets, this comes nearest to the mark of any I have
had experience with.

On account of illness, in the last three years
1 have done nothing but build sets for my friends;
and there are several of them I have rebuilt to
later models, to include the nice big audio trans-
formers now on the market, power tubes, SL.F.
and M.L.F. condensers and smaller coils. In this
length of time I have built not less than 75 sets;
all with good parts or I do not build them.

In tegard to your newer policy, which 1 thh]k
is a good one, the Neutrohetcrodyne described in
the May and June issues will hit many a fan
just right. 1 am especially interested in this hook-
np. I wound the intermediate coils for the L2
Ultradyne described in your May and June 1926
issues and, although the transformers were mnot
matched, 1 could pull any station in the United
States with this hook-up, which I still think is hard
to beat. 1 also built the Strobodyne; some kick
in this set! T listened to Japanese stations such
us JOAK and JOCK, also Cuban stations. (No,
1 did not get AMustralia.)

In this Juue issue, I ran across Mr. Maxwell
}amilton's little speech; now let me add mine. Ar.
liamilton, residing over 100 wmiles from a super.
ctation; says he ticd the can ou his Dirowning-Drake
and is using a S-tube Ncutrodyne. In defence of
the 4-tube variety, wothing short of a 7- or 8-tube
shielded neutrodyne or superheterodyuc could be
considered in my location, three miles from KFI
and ten miles from about fiftecen or twenty other
lesser stations. The 4-tube set, such as that men.
tioned, and wmany others of similar power come
nearer separating the high-frequency stations than
any sets 1 have had experience with, and, as for
quality: 1 have one of thesc four-tubers for local
jurposes, with two good audio transformers and a
210 tube using 350 to 425 volts on the plate, a
well-known cone speaker and an overstuffed chair
with an amber light; and I am listening at 10:00
3. m. to the dance orchestra at the Cocoamnt Grove,
Ambassador Hotel. It does not sound bhad, either;
J have heard worse.

Back to Mr. Hamilton: I have rebuilt these so-
called five-tubers (not ancient ones either) into
four-tubers. \ith these five-tubers, when you get
down helow 275 meters, you would think they were
holding a convention,

Fraxx E. Exstrom,
636 1l'est 79th St., Los Angeles, Califoruia.

ALL FOR THE BETTER
ditor, Ravio NEws:
Let me congratulate you on the improvement
in Rapto NEws since the change of policy! Now

one really enjoys sitting down reading the maga: ;
zine. ‘ Every article has a story to tell and adver-
tising has been forced into the hackground. No

Hookups and Accessories

wonder your readers like the change. 1 don't
think the other radio 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 publications so
attractive.

The manufacturcrs will perhaps object to a
‘“clean” magazine devoted emtirely to the iuterest
of the enthusiastic experimenter, and devoid of
disguised publicity: but the time will come when
they will admit your change was all for the hetter.
After all, a radio magazine must first of all stimu-
late the interest in radio. If this is skillfully done,
the producers will soon feel the effect. More power
to your elbpw!

C. A. OvpRroyDp,
Barrow-in-Furness, England.

SUGGESTED NEW TUBE

J:dtor, Rapto NEws:

I wish to call your attention to an idea for a
new tube, though I have no way of making one
at present. It would Le built to displace the space.
charge by repulsion, rather than attraction; as is
the case with the screen-grid tube when used this
way. It would have omne grid, one filament and
two plates; the center element heing a small, narrow
plate with the filament extending up one side and
down the other, as close to it as possilile without
danger of a short circuit. The rest of the tube
is arranged as in a 301.\. The small plate in the
center js charged negatively, say 45 “volts, and
will repulse the electrons of the space charge from
the center of the tule. Being out of the path of
the electronic flow, it would do away with any
ahsorption or feeding Lack from through the bat.
teries. \While not as good as the screen grid at
radio frequency, I think this would be much better
as a space-charge displacer in audio and other
places where a tube of this kind can be used to
advantage. If you think this a good idea and
should make a tube like this, please let me know
what results you have with it.

WiLiian J. Hlowarn,

703 Chamberlain St., Corpus Christi, Texas.

(The idca is ingenious: bat the mechanical dif-
ficulty of coustructing a filament with a plate in-
side of it is rather too great, as the filameut tcould
screen the plate physically aud clectrically. Alany
of our readers suggest the coustruction of new ap
paratus on a purcly theorctical basis; we are nunable
to undertake decvclopment work of this kind, but e
and onr readers are alicays alad to lcarn what has
heen dowe. The inventor wwho has conceived a new
idea and publishes it is protected for a period of
two years in gcttiug out a United States patent; it
is necessary, of course, that he shall thercafter use
due diligence in perfecting its details.—EpiTor.)

USE AND ORNAMENT
liditor, Ravio NEws:

The speaker illustrated here is of the balanced
diaphragm type on a frame 36 inches square, cov-
ered with tracing cloth treated with collodion. The
rear diaphragm is 9 inches square. It is covered
with a hand-painted sunset scene in colors which,
of course, do not show.
This serves as a screen
for the fireplace as well
as an excellent repro-
ducer. The frame, legs,
and carrying bundle are
finished in walnut with
an edging of tinsel fringe
around .the painting.
Wn. I. VaN Agrnum,

Youngstown, Ohio.

Ar. Van Arnum’s solu.
tion of the threc-foot
speaker problem is shown
at the left.  Of course,
some artistic ability is re.
guired for this.

www.americanradiohistorv.com

BLUEPRINTS ARE POPULAR

Editor, Rapto NEws:

Please mail set of hlueprints for the “Neutro-
heterodyne, published in the June issue of Rapio
NEews.

1 like your home construction articles very much,
on acconnt of the fact that I enjoy making the
coils, etc.; also lecause of the fact that many of
us have quite a number of old parts on hand
which can bLe used in connection with a circuit
of this kind, whereas, there have leen so many
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. HunkKixs,
Box 655, Hollywood, Calif.

Editor, Rapio News:

Please tsend me your Blueprint No. 56 as de-
scribed in the June issue.

I have heen a reader of Rapio News for ahout
two and a half years and have derived much
pleasure and rea! knowledge from its pages. I
think vour recent policy has much to commend it,
since 1 helieve most of the readers look for in-
formation which will be of value to them in
pursuing the elusive radio “bugs.”

Thanking you for the blucprint articles and wish-
ing you every success,

TLeo DEwsEN,
1118 Jane Street, Wilkinsbura, Penna

(Over ten thousand free blueprints have been
mailed to inquircrs to date, and the requests are
increasing. These cannot be sent with the maga-
zines, as numcrons subscribers request, because of
U. S. postal regulations.)

FAR FROM THE FACTORY

Ldtor, Rap1o NEws:

1 feel I must write to let you know the opinion
of one of your overseas subscribers. If reverting
to the old policy means the reintroduction of giving
data of coilage. then I thiuk it is more than justi.
fied. \We in Australia are not in a position to pur-
chase kits until at least twelve months after the
circuit appears in Rapio News, and in some caser
not at all. So you can see that in R.T. circuits,
we cannot try out the various coils owing to the
lack of information. The same trouble exists in
relation to oscillator couplers; having an inter-
mediate and transformer kit, hut no coupler, I can-
not try out the various circuits unless the number
of turns, gange of wire, etc., are given. I have
made several oscillator couplers for various circuits,
but cannot just strike the right thiug.

When vou first published the Infradyne circuit,
1 imported the Remler amplifier and condenser, etc.;
tuit it was over twelve months before the amplifier
was on sale here and then, unless you possesseld
a copy of Ranio NEws or the Infradyne manual,
the thing was useless; as no special oscillator was
brought ont with it. And the price asked for the
amplifier alone! Sixty dollars,

The kit system is O. K. for the man who wauts
to make a set and leave it; Lut for one who is con-
tinnally experimenting with each new circuit jt is
useless, unless of course lhe has momey laid om.
Ome firm out here is making up the Peridyne coils;
they retail at about §15,

Tube prices have dropped this last week, the
following giving you some idea of the now pre-
vailing retail prices: UX.199, $2.40; UX-201.\,
§1.92; UN-171, §5.04. The first shipment of screen-
grid tubes has 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 under which we
cuffer in regard to kits.

The local “B"” class station 2GB announced re-
cently that they will he on the air on the short
wavchand soon, probahly on dual wavelengths.

The Commonwealth Goverment collects our listen.
er's license fee, $4.97 per annum, and as the en.
closed clipping shows, is at last doing something
to co-ordinate the programs.

Assuring you of my continued support to Ranio
NEws,

ALperT FTARRIS.
14 Ranger Road, Croydon, New Sowth Males, dus.

.
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FILAMENT BALLAST
Vi

Sat. Purdin’s dia-
gram would llae
() even more clearly
¢ Louo rveproduced if the

artist had tnrned

¥ I::.S)PEAKERI
the R.F. and de-

7 tector sockets wup-
ide down

.

et

GND. AER.
Lut for the love of
“static” dou't call
set noises by that
name when they
can he eliminated
by a logical and
simple change of
direction in  set
boilding. Y€ by
boilding from

OUTPUT
TRANSFORMER

RFT

2% TUNING COND.

187 TUNING COND.

right to left (and

PRINCIPLES OF SET LAYOUT
Editor, Rapto NEws:

This is a plea for simplicity. In presenting it,
1 have in mind my own first attempt to follow
a pictorial wiring diagram—and the howls and
“echoing silence”” which eunsued until T doped out
the schematic. That set was of the ‘““super-blooper-
dyne” variety and unquestionably was a “howling
success.”

(Gone are the old-time regenerators and the un-
grounded rotor and the lead-pencil vernicr. Gone,
too. are the two-pound condensers and the variom-
eters which reached half way across mother’s bis-
cuit board. Lvery Tom has made his *“Wurse-
Wurld” circuit out of the old ones; every Dick
bas juggled the parts for it; and every Ilank has
put its old gadgets in new cases. Dut stitl we
build IT aud all the other “its” from left to
rvight, leave the most important leads as long as
convenient and place by-pass condenscrs across
audio stages to quiet them down.

Now that A.C. filiment supply has come into
vogue, we add insults to our injuries to “Dame
Electra,” insert a “‘twisted pair” and heap epi-
thets of opprobrium upon the more or less reput-
able tube-maker who promised little or no 60-cycle
bum!

Instead of having another parts-juggling spasm
like that which accompanied the first wave of
enthusiasm or T.R.F. receivers, why not look
for a difterent route from “Flamtown” to “Musi-
cale,” and, while we are about it, try to find one
both shorter and 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, capable of running
circles around similar average left-to-right layouts,
all-around performance considered. Only sufficient
detail is shown to illustrate the principle involved
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 he noted:

(a) Short leads in all circuits carrying R.I.
current, especially oscillating portions thereof;

(b) Short A.F. grid and plate leads (yes, it
helps):

(¢) \Vide separation of successive stages and
portions thereof; R.I. entirely removed from A.I.
grid and plate leads:

(d) Filanient leads well rcmoved from sensi-
tive portions of circuit;

(e) Well-adapted for cable wiring;

One truism which has been much overworked in
the past is, “Grid leads should he ultra-short,
plate leads as short as convenient, and the two
well-separated, but battery leads are immaterial.”
The net result has heen 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 lead or even a grid or plate
connection. Then. without looking the ‘‘joh’" over,
we call it “battery coupling” and advise better by-
passing, which may help and may not. Would it
not he simpler to advise separation of such leads
and by-passing direct from inductor to tube? The
right-to-left layout allows plenty of room.

This letter is in no way a criticism of Rapio
NEws circuits, (barring the wnow defunct manu-
facturers’ outfits which have already received enough
Jambasting). Neither is it something new—although
it "is far more up-to-date than many niuch-touted
“dud-dynes” of recent vears—and the writer cer-
tainlv has nothing to sell in the way of advice or
circuits. . . . He always has too little time for
experimentation and is still able to learn, which
seems true of the entire radio fraternity with the
exception of those who design the latest hits in
setdom.

The layout as illustrated is but average and
necessarily typical of a four-tube outfit. Add stages
if you wish, either before or after the detector;

therely  bringing
grid  leads close
to the panel) you
introduce body capacity for leaven's sake either
reduce or buy some shiclds,
W, 1L P. Puroln,
Stak Scrgeant, U. S. Army,
Sixth Corps Area, Chicago.

NEW POLICY A WOW

Editor, Rapto NEews:

Many times I have been on the verge of writing
and have even gone so far a few times as to start
and once finished one but never sent it. And now
here it is along with a request for a blueprint.
1 have been reading Ranio News for a stack about
three feet high. Fave at times been in sympathy
and other times in a state of “‘Dcmpsey Admirers”
argumentative,

Think the new policy will be a wow (Not
Omaha). For instance; the application for the
blueprint, accompanying. I have built many, same
type at times and all have acted dificrently. Think
a blueprint with the results of scientific calculation,
etc., should he of hig assistance: though of course
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 aud naturally being
short of jack had to substitute in lots of cascs
and a good lot of the time it took a lot of trying,
guessing and cussing hefore we made the bloomin’
contraption eitker oscillate or quit oscillating, which-
ever we did uot want it to do. Under this new
arrangement we ought to substitute with a working
knowledge as to what to do when the thing acts
up and our correspondence with other bugs will
let up considerably. ITave had lots of letters from
different men on different hook-ups and the trouble
usually comes from insufficient directions, mainly
in constructional data, and usually my queries to
them were of thc same sort, when the trouble
had simmecred down to bedrock.

Would like to hear from some guy who has
had some experience with donble-grid tubes, par-
ticularly being used as an R.F. tube with a
regencrative detector. Can’t help but think the
above (two stages with one audio of about a 171
power tube) ought to work right nicely. Some-
body please try it and let me know, as the kids
need shoes and I am afraid the Mrs. won't let
me eat if I invest and it don't work.

E. L. Rocoy,
Waco, Nebr,

Myr. Stephens and his DX-gctting “portable” at Flobart, Tasmania.
s especially portable.
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A STROBODYNE CONVERT
liditor, Ravto NEws:

When lacault came out with the translation of
Tucien Chrétien’s Strobodyne method of reception,
I read and reread the articles; but under no cir-
cumstance could I get the desired kick from the
claims as made for the circuit or method used in
detection, I want to say that I went so far as
to build the oscillator unit, but never could raise
courage enough to rig it up and try the scheme;
having tried so many antodyne methods in my
experience and finding them wanting in some
respect.

Two or three days ago I didn’t have anything to
Jdo and was rummaging through the junk box and
found the coil as 1 left it six months ago. A bhappy
thought came to me that I might find out something
if I would try the circuit out. I rigged it up
from memory and hooked it onto the big super—
and I want you to know that I have never found
anything to give me the surprise of my life, during
my experience in radio, that this one tube did
(excepting of course to the Armstrong super.re-
generator.) 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-
erodyne through the intermediate branch of the
circuit,

Well, further to back up the statement, I have
five intermediates in the set. I was using the
old standard super as it was found to be better than
the autodyne methods which I have tried, and on
many of the stations I could get them, but not
satisfactorily. Now, since the change, 1 get all
those stations with plenty of power and plenty of
margin; and stations I could not separate at all,
I now gect with very good decency in selectivity.
I am using a center-tapped loop at first trial and
am figuring on using the tuned radio stage; but
can‘t figure out from further doping on the cir-
cuit just what the winding ratio is for the three
windings; as this is a better method than using
a tapped input coil.

For those wanting a kick I would suggest that
they try it out and they will he more than sur-
prised with results, provided they use a bit of
care in parts used.

Yours truly,

S. W. NEwLan,
Chief Testboard Man, A. T. & T. Co.,
Long Lines Dcpt., Key West, Florida.

DUAL AERIAL WIRES
Lditor, Ravto News:

Some months ago I wrote concerning distance re-
ception and the number of stations that I had
logged. May I say that, to date, I have logged and
kave verifications from no less than 469 stations.
The longest distance received on this continent by
me is 3,030 wmiles, station KFQU, 100 watts, at
Holy City, Calif. 1 have picked up about forty
amateur stations, and 31.0, Melbourne, Australia,
32 meters, on a Sunday evening, about 5 p. m.,, o»
which T am awaiting verification. The reccivers I
have used are a C.G.E. Radiota 193 and a three:
tube set built by my son, a lad of 17. He has
built a number 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 | have: my aerial, or aerials, is
100 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)

The loud speaker in his hand
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RADIO manufacturcrs are invited to send to Rap1o NEws LARORATORIES

samples of their products for test.

1t does _not matter whether or not

they advertise in Raplo NEwS, the Rap1o NEws LABORATORIES being an inde-
tendent organization, with the smprovement of radio apparatus as its aim.

If, after bein

tested, the instruments submitted prove to be built according

to modern radio engineering practice, they will each be awarded a certificate
of merit; and that apparatus which embodies movel, as well as meritorious
featurcs in design and operation, will be described in this department, or in
the “What New in Radio” department, as its wews value and general interest

for our readers shall deserve.

If the apparatus does not pass the Laboratory

tests, it will be returned to the manufacturer with suggestions for improve-

ments,

Rudio News for October, 1928

dio Newes

oratories

No ““write-ups” sent by manufacturcrs are published in these fages,

ond only apparatus which has been tested in the Laboratories and found of

good mechanical and electrical construction is given a certificate.

As the serv-

vice of the Raplo NEws LARORATORIES is free to all manufacturers, whether
they are advertisers or mot, it is necessary that all goods to be tested be for-

warded prepaid, otherwise they canmot be accepted.
already on, the market swill be tested for manufacturcrs free of charge.

Apparatus ready for, or
Apta-

ratus vn process of development will ‘be tested at_a charge of $2.00 per hour

required to do the work.

News LanoraTories, 230 Fifth Avenue, New York Citv.

Address all communications and all parcels to Rapio

Readers will be in-

formed on request if any article has been issued a Certificate of Merit.

SHORT-WAVE COIL XIT

‘The short-wave coil kit shown,
submitted by the Air-King Proaducts
Company, 222-226 Grand Street,
Lirooklyn, N. Y., enablles the ama-
teur and short-wave bands of from
15 to 133 meters to he received hy
the use of three interchangeable coils
(No. 1, 15 to 33 meters; No. 2,
31 to 68 meters; No. 3, 57 to 133
meters approximately) when tuned
hy a variable condenser of .00014-mf.
(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
LARORATORIES CERTIFICATE
OF MERIT NO. 2393.

ELECTRODYNAMIC SPEAKER

The speaker (type 1-44.A.C.
shown) submitted by the Jensen
Radio Manufacturing Company, Qak-
land, Calif., is of the electradynamic
moving-coil type. Its field winding
is of the low-voltage type, and has
a resistance of 15 ohms; the mcces-
sary direct current is ohtained from
the A.C. line through a step-down
transformer and a rcctifier of the
dry metallic type. The cone, ap-
proximately 8 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
complete speaker is housed in 2

cabinet of pleasing design, which
serves also as a haffle for the low-
frequency cut-off. Dimensions of
cabinet are 14 inches in length, 13%
inches high and 11 inches wide.
This speaker handles tremendous
power with excellent. reproduction
of music and speech.

AWARDED THE RADIO NEWS
TABORATORIES CERTIFICATE
OF MERIT NO. 2394,

TWISTED A.C. FILAMENT WIRE

The “Twisted A.C.-filament Cclat-
site” hook-up wire shown, submit-
ted by the Acme Wire Company,

New Haven, Conn., is two-color
(red and hlack) stranded Celatsite
with non-burning insulation. The
two colors eliminate difficulty in ob-
taining the correct polarity when wir-
ing A.C. filament circuits. Each
Tead consists of 16 strands of tinned
No. 30 wire. The wire is availahle
in coils 25 feet in Jength,

AWARDED TITE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2393,

WIRING CABLE
The “R-112  Universal Calle”
shown, submitted by the same com-
pany, is of the 12.wire type, and
composcd of stramded colored Celat.

wire: red and black (41 strands
No. 30 wire), red and maroon, red
and yellow, and red and lLlue (16
strands No. 30 wire), provided for
A.C. filaments. Four single wires
(white, slate, hrown and green) are
available for “R'" and *“C” valtage
supply. The wires are formed into
a cable encased by a neat braided
covering of strong material, and may
be obtained in any desired length.

AWARDED THE RADIO NEWS
LARORATORIES CERTIFICATE
OF MERIT NO. 239.

HOOKX.UP WIRE

The “Pushbak” haook-up wire, sub-
mitted hy the same company, has
a single strand of No. 20 tinned
wire. There are two insulating lay.
ers; the inner one, single cotton, over
which is braided covering; they are
impregnated  with parafin to pre-
vent loosening of the braided cover-
ing. This wire is convenient for
connections, as it may he cut to
length and the insulation pushed
back for soldering; after which the
insulation may be pushed bhack to
the joint. This produces a neat and
cfficient wiring job. The wire is
available in red or black in 253-foot
rolls, )

AWARDED THE RADIO NEWS

LABORATORIES CERTIFICATE
OF MERIT NO. 2397.

SUB-PANEL BRACKET

The sub-panel bracket shown, sub-
mitted by the Dilot Electric Mfg.
Co., 323 Berry Street, Brooklyn,
N. Y., is molded of bakelite, and is
8% inches long, 1 inch high, and
3-inch thick. "'Two holes are pro-
vided at the end for fastening it
to the panel, while five holes in vari.
ous positions are arranged along the
top for any width of sub-panel. The
bracket, being of insulating material,

will not introduce stray capacity
cffects or absorh emnergy. Its height
and length will meet the needs of
the radio sct huilder who requires
a wide amnd low sub-panel.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2393,

VARIABLE GRID RESISTOR

‘The “‘Adjustograd,” a variahle
grid stahilizer, submitted by the
same company, is of the wire-wound
type. \Variation of the resistance is
ohtained by adjustment of the screw,
on top of the housing, which applies
pressure to a curved strip of spring
brass which is made to flatten out
against the resistance strip. The
Adjustograd occupies a space on the
sub-base 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
resistance within 100/, of their rated
values, and a minimum resistance
of approximately 20 ohms. They
will safely dissipate 5§ watts of en-
ergy, although designed for use as
wrid stabilizers, The housing of
molded black hakelite has a pleasing
appearance.

:!' :
AWARDED THE RADIO NEWS

LABORATORIES CERTIFICATE
OF MERIT NO., 2399.

MIDGET CONDENSER
The “Neutrograd Midget” con-
denser shown, submitted by the same
company, is of the air-dielectric type,

with a lakelite end plate into which
is molded a bushing for single-hole

www.americanradiohistorv.com

mounting; the plates are of hard-
rolled hrass. The capacity range of
the 5.plate midget submitted for test
was from 3 to 20 mmf,, although
other capacities are available, The
condenser is provided also with a
Llack bakelite knob.

AWARDED THE RADIO NEWS
TL.ABORATORIES CERTIFICATE
OF MERIT NO. 2400.

ANTENNA TUNING UNIT

The antenna tuning unit (type
FED-1E shown), submitted by the
National Company, Inc.,, Malden,
Mass., is of the Browning.Drake
auto-transformer type. It consists
of a 60-turn, center-tapped space-
wound coil of modern design, shunted
by a .0005-mf. (2S5-plate) tuning
condenser of the girder-frame type
made by this manufacturer. The coil
is mounted in a vertical position, on
the rear supporting post of the con-
denser frame, by a- special bracket.

A “type BR” dial (flush.panel type)
is provided for turning the variable
condenser. The unit is arranged for
sub-panel mounting and, when assem-
Iled on the sub-panel with its dial
set into the panel, has a very neat
and pleasing appearance. It occu-
pies a 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 550
meters.

AWARDED THE RANDIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2401.

DETECTOR TUNING UNIT

The detector tuning unit . (type
BD-2E), submitted by the same com-
pany, is of the three-circuit-coupler
type; it consists of a 110-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 suffi.
cient inductance to give maximunk
energy transfer when wused in the
plate circuit of the R.F. 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 hy
a special bracket; the secondary wind.

L’
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ing is shunted by a condenser of
approximately .0003-mf. capacity (15-
plate) of the girder-frame type. This
unit also is provided with a ‘type
B” dial for panel coutrol; the space
required is 7 inches long, § inches

wide and 6 inches high. It is ar-
ranged also for sub.panel mounting
and, when used with the antenna
tuning unit described above, enables
the construction of a simple and
efficient radio receiver, of attractive
modern design. The tuning range is
from 200 to 5350 meters.

AWARDED THE RADIO NEWS
LABORATORIES CERTIVFICATL
OF MERIT NO. 2402.

VERNIER DIAL

The “Laboratory Type” vernier
dial shown, submitted by the same
company, is of the friction-movement
type. Tt was designed for use on
precision instruments, although it
may be used on radio receivers or
wherever a smooth and positive ver-
nier adjustment is desired. The
dial has accurate graduations from
0 to 100 over half a circle: 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
panel: the collar has a set screw
for tightening it upon the shaft of
the instrument. The dial is 4 inches
in diameter and the frame is 5§
inches long over all: the knob of

black molded hakelite is 2 inches
in diameter. The dial and frame
are of nickeled metal with satin

finish and neat in appearaunce,

AWARDED THE RADIO NEWS
LABORATORIES CERTIVICATE
OF MERIT XNO. 2403.

INSTRUMENT FUSES

The “‘Littelfuses” shown, submit-
ted by the Littelfuse Laboratories,
1772 Wilson Avenue, Chicago, Ilti-
nois. are quick-acting fuses of low
curvent ratings; the sizes submit-
ted for test were 1/32, 1/16, 1§,
Y%, Y%, 1 and 2 amperes. They were
found on test to fuse at a current
value very close to the figure given
by the manufacturer. To protect
the tubes of a radio receiver, one of
suitable current rating should be
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

-6

the instrument. The fuse is 1 inch
in length and has an overall diam.
eter of Y%-inch; mounting blocks are
obtainable, the dimensions of which
are 134 inches long, Vi-inch wide,

and  3/16-inch thick. Cap grips
(“Gryp-connectors’) are also obtain.
able; these may be slipped over the
ends of the fuses, connected into the
circuit by inserting the wires into
the lioles provided. and fastened by
tightening the thamb nuts. ‘These
fascs may be recommended to the
careful experimenter as instrumenut
and tube insurance,

AWARDED THLE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2404,

A.C. TUBE PROTECTOR

The **Protector” (Model 6 shown)
submiticd by the Protecto Miyg. Com-
pany, Brooklyn, N, Y., is designed
for the protection of the A.C. tubes
of an electric receiver. It is essen-
tially a fixed resistor, which is
placed in series in one leg of the
A.C. line between the light socket
and the radio set; the resistance of
the unit submitted for test was 7
ohms at 14 ampere. It is arranged

in such mauner 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 automatically
places the vesistance in series with
the line. The device is 13§ inches
in diameter and has an overall
length, to end of receptacle prongs,
of 3% inches.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2406.

MICA BALANCING CONDENSER

The small adjustable halancing
condenser shown, submitted by the
Remler Division of Gray and Daniel-
son Mfg. Co., 260 Virst Street, San
I’rancisco, Calif., is of the mica-
dielectric type and designed for bal-
ancing or compensating radio-fre-
quency circutits; it has a capacity
range hetween approximately 5 and
85 mmf. The condenser proper is
very small, being but 3}4-inch in di-
ameter by Y-inch thick, over all.
It is provided with a mounting
bracket. connected to the stationary
condenser plate. approximately 1%
inches in length and 7/16-inch wide,

which may be bent at auy angle for
convenient mounting: the adjustalle
plate has a pigtail connection pro-
vided for soldering to the stator of
the condenser to he compensated.
The adjustment is obtained by turn-
ing the screw mear the edge: which
applies pressure to the movable plate,
causing it to flatten against the mica
and thereby increasing the capacity.
AWARDED TITE RADIO NEWS
ILABORATORIES CERTIFICATE
OF MERIT NO. 2407.
REMOTE-CONTROL RECEIVER
RELAY

The “Lotus” remote-control relay
showri, submitted Ly Garuvett, \Vhite-
ley and Company, Ltd., Lotus
Works, Broadgreen Rd., Liverpool,
England, provides remote control for
any receiver operating from either a
D.C. or an A.C. line; it is so ar-
ranged that the receiver can he oper-
ated from any numler of points by
the use of additional wall jacks. The
relay is designed to operate from a
3-volt battery. and the 110-volt con-
tact points are sufficiently heavy to
carry the load that might be imposed
by any receiver. A socket is pro-
vided for 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
proximity to the radio receiver, re-

which be mounted in close
quires a space 914 inches long by
3% inches wide. The overall height
is 3 inches. The insulating parts
(base and housing) are of black
nmoided bakelite.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MUERIT NO. 2408.

SPECIAL WALL JACK AND
PLUG

The “Lotus” special wall jack
shown, submitted by the samne manu-
facturer, is of special design and is
used in connection with the ‘‘Lotus”
relay, for control as well as to allow
the speaker to be connected to a dis-
tant radio receiver. It is of the
open-circuit  filament-control  type;
although the filament control is used

in this case to operate the relay
field winding, by opening or clos-
ing the circuit in which is a 3-volt
battery. T'he jack is wounted in a
black molded bakelite housing, whose
overall dimensions are 234 inches
long, 21 inches wide and 2 inches
high.

AWARDED TIIE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2409.

The special plug shown, subwitted
as an accessory for the special jack

described above, is longer than the
usunal plug but has the same gen-
eral construction. The plug grip is
approximately 1-3/16 inches in dia-
meter and of black molded bakelite;
it is provided with two screws, by
which the speaker-cord tips may be
locked into position. The over-all
length of the plug is approximately
3% inches.

AWARDED TIE RADIO NEWS
LADORATORIES CERTIFICATE
OF MERIT NO, 2410.

DRY BATTERY

‘The “No. 665,” 3-volt dry lattery
shown, submitted by Simons
Drothers and Company, Ltd., Wool.
wich Works, London, Fungland, has
been 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
over all and approximately 2%
inches in diameter. Such a battery
would prove useful in a portable
radio receiver or for other purposes
where a greater voltage supply is
desired in the same space that

No. 6 dry cell.

www.americanradiohistorv.com

349

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2411

R.F. CHOKE COILS

The *Magnum Standard” R.I.
choke coil shown, submitted by
Burns-Jones and Co., Ltd., Magnum
House, 288 Borough Iigh Street,
London, England, has an inductance
within 10% of the rated value of
160  millihenries  (measured at
1,000 cycles) and a distributed ca-
pacity less than 8 mmf.; its D.C. re-
sistance is samewhat less than 400
ohms. It is wound in six grooves
approximately }g-inch in width; the
diameter of the grooves and the
number of turns in each slot decrease
from the base to the top. The di-
amcter of the base is 1/4 inches
and that of the top ¥4 inch. The
base is provided with two screw
terminals; that for connection to the

iy .‘-“k .

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 flat-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.F.
choke coils submitted 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-ohm (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 number 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
OF MERIT NO. 2413.

CUSHION SOCKET

The “Magnum Vibro Valve

Holder” or tube socket shown, sub-
mitted by the same company, is of
wyxn

the spring-cushion type, and

designed for the European type of
“valve” 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 1% inches in di-
ameter and molded of black bakelite.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT 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 $%
of its rated capacity of .0003-mf.
The condenser is sealed with insu-
lating composition in a molded red
bakelite housing which measures
(Continned on page 397)
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Ravio NEws readers send in every month an average of 5000 letters
asking information on every phase of radio theory, construction and
We can only print the five or six replies which are of

operation.
widest general interest.

Other letters will be answered by mail, if inquirers observe these rules:
RE BRIEF: TYPEWRITE OR WRITE LEGIBLY IN INK ON ONE SIDE OF THE
SHEET ONLY: ENCLOSE A STAMPED ENVELOPE ADDRESSED TO YOURSELF.
Simple questions will be answered free;

iMany letters are mot rcadable.

Conducted by C. W, Palmer

those asking for shketches, diagrams, date, etc.. should send TWENTY-
FIVE CENTS FOR EACH QUESTION: failure to cuclose this will cause delay.
We cannot answer for this sum qucstions requiring original research,

intricate calculation, or patent investigation; we cannot compare the

mcrits of trademarked apparatus, or give constructional data on apparatus
whose makers withhold it.
THREE QUESTIONS in each letter.
which is not a standard, published one, enclose a diagram to save delay.

e cannot undertake to answer more than
If wou inquire comcerning a circuit

,

PERIDYNE DATA
(2304) Mr.

writes:

(Q.) “Will you kindly help me with my Peri-
dyne Five, which 1 constructed according to the
design and instructions in your December issue?
I used the specified parts except for the audio
transformers, sockets and oscillation control. -1
have been reading the letters of Peridyne builders
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 follows:
First, when the local stations are on the air, I
cannot separate them. Fach station requires 10
to 15 degrees on the dial. Secondly, there arc a
number of whistles indicating distant stations, hut
it is impossible to clear them up so that the
stations can he heard. I am using a storage “B”
lLattery for the plate supply and an outside aerial
about 75 feet in length. I constructed the coils
and shields exactly to your specifications amd 1
am sure that they are satisfactory.”

(A.) DBecause some Peridyne constructors are
having trouble with their sets, we are giving a
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 he able to
clear your own trouble with the aid of these
suggestions.

Chas, Krayner, St. Louis, Mo.

Broad Tuning

This may he caused by the use of too long an
aerial or one which is not iusulated very care-
fully, Use an aerial between 75 and 100 fcet
in length. This will give the correct amount of
selectivity and sufficient signal pick-up so that you
can receive both local and distant stations. Also,
make sure that the ground connection is a good
one; the use of a poor ground will greatly reduce
the volume and selectivity of any set.

The main cause of broad tuning in the Peridyne
receiver is lack of circuit resonance. You must
match the radio-frequency stages within five per-
cent, so that the DPeridyne plates can then bring
the set into exact resonance. To do this you must
have the coils matched very closely—within about
three percent—before they are placed inside the
shields. You can match the coils by using them
with a crystal detector as a small crystal receiver.
Connect the small winding or primary of the first
coil to the aerial and ground. If your local sta-
tions are very close by, place a small fixed con-
denser of about .00025-mf. in series with the aerial
wire. This will reduce the volume slightly and
increase the sharpness of tuning considerably. Then
connect the carborundum detector or other crystal
detector to cne of the wires from the larger or
secondary coil, The other terminal on the crystal is
connected to a hair of phones and the phones are
in turn connected to the other side of the second-
ary. You may have to counect a .001-mf. fixed
condenser across the two wires to the head phones
in order to hear the radio signals. One section of
the gang condenser should he connected across the
secondary coil, to tune it.

Tune in a local station to the aximum volume.
1f the tuning is not very sharp, use the small
fixed condenser in the aerial wire, as explained
above; or, if one is being used already, try a
smaller one. After you tune in a station sharply,
disconnect the first coil and try the other two in
turn. 1f they are matched correctly you will not
have to readjust the variahle condeuser. Jf yon

find that the signals with one coil are stronger
when the variable condenser is turned higher (with
the plates further in mesh), remove a small amount
of wire from the secondary until the signal comes
in strongest with the condenser set at the exact
position required for the other coils. Add wire
to the secondary if the condenser setting is lower
than that required for the other coils.

After the set is assemhbled, you should match
the tuned circuits again. This time, remove the
first radio-frequency. tube from its socket and
bridge the crystal circuit across the secondary
winding of the first R.I°. transformer. The shields
should he in place with the adjustable plates at
the highest point, when halancing in this case. Note
the cxact position of the gang condenser for a
local station. Then remove the aerial and ground
wires from their hinding posts and conncet them
(temporarily, by means of clips) to the primary
of the second radio-frequency transformer, and re-
peat the foregoing test with the crystal across the
second transformer, of course. Repeat with the
third transformer. Tf the condenser readings do
not match exactly, add or. remove wire from the
secondary windings, as advised in the previous
paragraph.

Use a triple condenser in which cach section
has exactly the same capacity as the other sections
on each part of the scale. The specified condenser
was equipped with small condensers to adjust each
section of the condenser individually. If one of
the tuned circuits has a higher rcading than the
others for a local station, separate the wiring
further or reduce the mmnher 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 coils. \When the
circuits are all in resonance, a very slight fraction
of a turn on the Peridyne plates will change the
operation of the circuit. You will notice this to
some extent by hroadening of the tuning. The
radio-frecuency circuits will oscillate violently when
perfect resonance is reached, although this action
is under perfect control by varying resistor R3
in the set. This resistor must have the correct
value, 0-100,000 chms.
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The centering of the coils in the shields is very

important. The change in the capacity between

the coil and the shicld wchen the former is off

center is shown by C2. Cl is the normal
capacity.
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Tiroadness of tuning might also be caused by
too close coupling between the primary and the
secondary coils. When constructing the coils for
this set, keep the spacing between the turns, of
wire on the sccondary coil very accurate. If the
spacing between the turns of wire on the different
coils is not exactly the same, the capacity between
the turns of wire will be different, and this will
be sufficient to change the tuning characteristics
of the coils. When building themn, follow the in-
structions given in the December issue of Rapio
News, hoth for winding the secondary coils and
for placing the primaries in the correct position in
reference to the secondaries,

Improper wiring might also cause broad tuming,
since it might introduce interactions hetween the
circuits, which should be kept entirely separate.
Follow the exact layout specified and wire the
apparatus according to the instructions given in
the constructional article and in the picture dia-
grams. The final cause of broad tuming is im-
proper adjustment of the shield plates. If the
plates are too close to the coils, losses will lie in-
troduced which will be sufficient to “damp” the
circuits.

If the dial reading for one of the coils is lower
than the other two, this coil can be brought to
resonance by moving it a little to one side of the
center of the shield. 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. TFig. Q2304A indicates this effect. Notice
that a capacity exists hetween the side of the coil
and the shield, and when the coil is moved closer
to the wall of the shield, this capacity is increased.
This also shows why the coils must be centered
very carefully in thc shields after they have heen
matched previously.

Volume and Sensitivity

If the set does not have the ‘‘pep” that is e¢x-
pected frem it, the trouble is due to poor tubes,
too high a “B" voltage on the plates of some or
all of the tubes, incorrect “C” bias, lack of cir-
cuit resonance, defective parts or the incorrect
placement of the crystal detector. If the tubes
are suspected, the only thing to do is to try new
ones. Hewever, first check the plate and grid
voltages on the tubes in order to be sure that these
values are correct. The lack of circuit resonance
can be overcome as explained previously.

Distortion

This is usually due to the first (detector coupled)
audio-frequency tube being 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 rcducing this value,

A 112A tube can be used in this position with
slightly bletter results and the “B’ voltage may he
increased. In this case, however, it may he neces-
sary to insert a “C” battery between the negative
filament side of the last radio-frequency trans-
former and the negative “A’ Dbattery terminal.
The value of this *"C” battery depends upon the
plate voltage, hut a value of 1% to 3 volts will
usually Ule sufficient. The mnegative terminal of
the battery should be connected to the secondary
terminal of the coil and the positive terminal of the
hattery shculd lie connected to the negative filament
terminal. Cennect a by-pass condenser of alout
.05-mf. capacity across the “C” battery. ~

You must also adjust the filament rheostats very
carefully. This point was explained thoroughly in

=
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PERIDYNE PLATE.
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To get the greatest cficiency from ihe Peridxne S, the adjustable plates must be in the correct

relation to the coils.

the coustructional article. Distortion may arise
from overloaded aundio-frequency tuhes in the other
stages, or from poorly designed audio-frequency
transformers. The choke coil and the hy-pass con-
denser in the plate circuit of the first audio-fre-
quency tube, if they are of the wrong value, will
also cause distovtion. Use the specified parts in
thesc positions.

Interflex Detector

The Carborundum crystals used for detection do
not all work equally well, and most of them will
only work in one way. By reversing the position
of the crystal, the volume aund clarity can often be
increased considerably. Iun order to obtain clear
reception, in some cases, you may have to place
a small by-pass coudenser hetween the crystal and
the negative “A’ battery terminal on the tube
socket.  This condenser should be counected to the
side of the crystal which is connccted to the grid
terminal on the tube socket. A small semi-variahle
condenser, between 20-mmf. and $00-mmf., can be
employed for this purpose. Ry adjusting this con-
deuser the required capacity can easily be obtained.

Wiring

The wiring in the Peridyne set is extremely im-
portant and you must do it very carefully. Con-
siderable interaction can be prevented by separating
the grid and plate leads as far as possible. The
plate and “B” plus leads can he hunched together
if desired. At the points where the grid and plate
leads cross, an augle as close to 90 degrecs as
possible should be used. All of the grid and plate
leads should be as short as possible.

Coils and Condensers

The distance between the bottom of the R.I%
transformers and the bottoms of the shields can
vary between 1 inch and 1)4 inches with no great
change in the efficiency, providing all of the coils
are exactly the same distance from thc bottoms.
You must place the coils in the exact center of
the shields (when looking from the top), so that
the capacity between the coils aund shields will be
the same in each case. This position can be changed
slightly if necessary, as explained under *‘Broad
Tuning.”

1f the circuits do not match within five percent,
you will not be able to get the correct halance.
and the Peridyne plates will appavently have no
effect on the operation of the set. This is due to
the fact that the capacity hetween the Peridyne
plate and the top of the coil has a very small
value. It was found on test in the Ranio News
laboratories that the maximum capacity was ap-
proximately .000013-mf. when the DPeridyne plate
was touching the top of the coil, and the minimum
capacity .00000775-mf. whben the shield plate was
as far away from the coil as possihle.

Peridyne Shield Plate

The constructional article on the Deridyne re-
ceiver explained that when the Deridyne shields
were used in other circuits, the shield plate should
never be closer than one inch. The article also
explaincd that because of the method of stabiliz-
ing used in the Peridyne, this valuc can he de-
creased to within oune-half or three-quarters of
an inch. (See Fig. Q. 23041 and C.) Less than
one-half of an inch will result in a cousiderable
absorption of the current from coil, and as the dis-
tance is decreased, the efficiency of the circuit
will fall off greatly. The unormal position for the

1f they are closer than ‘e-inch, the vesults will be poor.

shield plate in the can is very close to the top.
usually not more than 4 complete revolutions of
the adjusting kuob when the No. 32 screw is uscd.
\When the set is completely balanced, a quarter of
a turn of the adjusting knob will be sufficient to
throw the coil in and out of resonance.

VOLUME CONTROL IN A.C. SETS

(2305) Mr. W. O. DPearce, Bayonne, N. ).
writes:

(Q.) “In constructing an A.C. set. 1 am en.
countering difficulty in knowing just how to control
the volume. The usnal filament control method is,
of course, out of the question hecause of the slug.
gish operation of the filaments in A.C. receivers,

_ Can you help me out in this matter?”

(\.)  The tuhe maunufacturers suggest a system
which is a very convenient amd satisfactory one.
Tt consists of a potentiometer connected in the
acrial circuit, according to Fig. Q. 2305.\ or bL.
In the first case, a potentiometer of about 3,000
or 4,000 olims resistance, with the ‘slider conmectel
to the grid circuit and the two outer terminals
to the aerial and gronnd. is emnployed. This methol
is usually used when a new set is being constructed.
Tt eliminates one of the tuning controls. The other
nmethod makes use of a potentiometer with a re-
sistance of ahout 25,000 ohms. The slider in this
case is connected to the primary of the antenna
coupling coil, while the two outer termiuvals are
connectedt to the acrial and ground. This method
is more suitable for equipping an existing receiver.

There are sevcral other methods which are satis:
factory for controlling the volume of sets of this
type, including the use of a 50.000-ohm variahle
resistor counected across the secondary of one
of the radio-frequency transformers, and the use
of a high resistor in series with the positive 13"
battery terminal supplying current to thc radio-
frequency tubes. The last mentioned method, how-
ever, may cause trouble with hum.

A SHORT-WAVE SUPERHETERODYNE

351

(Q).) *Caun I take an eight-tuhe 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
turns and could the tickler coil in the modulator
circuit be wound to cover all of the short.wave
bands?> 1f the CUltradyne circuit will not work
correctly in this matter, will you give me the
constructional details for a suitable short-wave
superheterodyne, specifying the correct intermediate-
frequency amplifier and giving the values of all
the parts vsed?”

(A.) We do not helieve that the model L-2
Ultradyne would be satisfactory for receiving short
waves, since the values of the tuiting coudensers,
hoth in the aerial and oscillator circuits, would
have to be changed; and we doult if the oscillator
would operate corvectly on the very short wave-
lengths. The .0005-mf. tuning condensers employed
in this set have too great a minimum capacity to
he used successfully with a short-wave set, and
this would necessitate removing them and replacing
them with .00015- or .00025-mf. condensers. On
the broadcast band, the set would not operate satis-
factorily with these smaller condensers.

\We are printing the diagram and specifications
for a short-wave superheterodyne which will work
very cfficiently on wavelengths up to about 150
meters. The set was constructed hy the writer
with a second oscillator coupled as shown to the
last I.F. transformer. This was used to receive
coutinuous wave code signals. The set employs
four tubes i the radio-frequency section, which
wonld make a total of six tubes in the complete
receiver. Three or four stages of intermediate fre.
quency amplification may he used instead of the
two specified, thereby increasing the radio-frequency
amplification and also the sensitivity.

This short-wave superheterodyne consists of a
short-wave regenerative detector circuit of the usual
type, coupled to an intermcdiate-frequency ampli-
fier operating on a rather low frequency. When
dealing withh waves below 125 or 150 meters, the
detuning to an incoming signal offered by an oscil-
lating detector is not sufficiently great to cause any
appreciable loss in signal strength, Tor this reason,
we can make the first detector seli-beterodyning.
In this way, it can be made to furnish the inter-
mediate frequency, by bheating on the incoming
signal. This arrangement is similar to that used
in the usual superheterodyne, except that with the
latter a separate oscillator is used.

In Fig. Q. 23067, the coils L, L1 and L2 are
the primary, secondary and tickler respectively of
the input circuit; they can be almost any form
of coil designed for short-wave work. (The coils
specified for the five-tube, short-wave and hroad-
cast receiver described in the April, 1928 issue of
Rapto NEws will be ideal for this purpose.) The
nuing condenser C1 has a capacity of .00015-mfi.,
and the regeneration control C2 a value of .00025-
mf, The radio-frequency choke coil in the detector
platc lead is extremely important, and a very good
one should he used.

As vou will notice, the grid return of the de-
tector is placed on the negative “A” battery ter-
minal. It was found that this method gave more
stable operation than the msual positive return,
although both methods should he tried and the better
one used. Hf you desire to make the radio-fre-
quency choke coil. it can be wound on a one-balf
inch tube with approximately 150 turns of No. 30
to 36 double cotton covered wire,

Intermediate-Frequency Amplifier

The intermediate-frequency amplifier in this re-
ceiver is of the nsual type. with two broadly tuned

(2206) Mr. C. O, Lorenz, Sun Antonio, Texas, transformers and a rather sharply tuned filter. A
writes: potentiometer is used for controlling oscillation.
AERIAL

[_J ANTENNA
226 TUBE COUPLER
G P
R1
F F 3
R2 2
B-
B-
FILAMIE’I\’J\ ' CéJPP \ rA I’_
T - GROUND G
: A B
Q. 2305 __I

Tzwo methods of coupling the aerial of an A.C. receiver to the first tube are shotwen here. In A, the

resistor, K1, has o value of 3.000 ohms: in B, the resistor, R1. is about 25,000 olims.

R2 in both

cases is the centertapped flament resicior.
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An ordinary shortseare regencrative recciver can be made inlo a shortscave superheterodyne, by coupling it

to @ 3-kiloeyele intermediate-frequency amplitior.

The filaments are controlled either iy a rheostat
or by automatic filament ballasts. The potentiometer
should have a resistance of about 400 cbms; an
ordinary 10-ohm rheostat will be satisfactory for
controlling the filament current. The detector is
coupled to the last I.F. transformer through a grid
condenser and grid leak, C6, R2. The condenser
C¢ has 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 meg-
ohms will be suitable for most tubes.

The primary and secondary of the filter coupler
are shunted by .0005-mf. fixed condensers. These
condensers must be matched closely in order to
produce satisfactory resalts; it may bhe advisable
to use semi-variable condensers so that the two
circuits can be adjusted correctly. The filter coupler
is wound on two separate spools, as shown in Iiig.
Q. 2306B. Wooden discs two inches in diameter
and three-quarters of an inch wide are used for the
cores; the sides are fibve discs four inches iun
diameter. The two spouls are fastened tugether
with a long brass screw and several nuts, as shown,
By adjusting the distance between the two coils,
the tuning can be made sharper or broader, as
desired. Both the primary and secondary are wound
with No. 32 D.C.C. wire and each contains 950
turns, The wire should be wound jumble fashion
and not in layers.

The broadly tuned intermediate-frequency traus.
formers are constructed with iron cores. .\ piece
of three-quarter inch fiber tubing about 37§ inch
long is used to hold the core. Soft iron wire of
about 24 gauge is packed into this tube until no
more can be forced in. 1t is advisable to use enamn-
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 Iig.
Q. 2306C. The primary is wound with 2,500 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 shonld
be at right angles. In the original receiver, an
external oscillator was coupled iuductively to the

950 TURNS OF NO. 32 D.C. C. WIRE
ON EACH COlL

B b 2 LR

DETAILS
OF T1

The tuned filter for an intermediate amplifier
of about 30 kiloq\'rlr.;, can be made as shoion
«@poe,

last intermediate-frequency transformer. This os-
cillator was used for the purpuse of receiving con-
tinuous-wave code signals. The audible beat note
is produced by the signal in the intermediate-
frequency amplifier, mixing with the current of
the oscillator. In the usual regenerative receiver,
of covurse, the oscillation produced by the feed.
liick coil is used to produce this audille frequency.

The oscillator was of the standard Ilartley type,
with two 600-turn homevcoml couils for the iju-
ductors. A tuning condenser of .001-mf. maximum
capacity was used to obtain the e¢xact frequency
desired. This frequency should he hetween 600 and
1,000 cycles higher or lower than the internediate
frequency used in the amplifier; the bLest adjust-
ment is found by trial.

The audio-frequency amplifier has been owmitted,
since any good type of amplifier may be employed.
It is advisable to mse scparate batteries for the
detector-oscillator and the intermediate-frequency
amplifier.  If desired, the “A” Dlattery can be
commos, hut much letter results are noticed when
@ separate L7 battery is used for the first tule.
This hattery should bhave a value hetween 22 and
45 volts, the correct voltage, of conrse, depending
upon the tule used in this cirenit.  The condenser
C3 in the grid circuit of the short-wave unit should
have a capacity of .0001 mf.; the grid-leak value
will have to Le found by experiment.

PIEZO-ELECTRIC CRYSTALS

(). 2) What is the piezo-electric etfect aml
how is it used in radio? 1 have often heard of
quartz crystals and piezo-electric crystals bheing
used in transmitters hut 1 am at a loss to know
where to find information on this subject.

(A. 2) When a piece of quartz of correct shape is
placed between two metal plates, a condenser is
formed with the quartz as the dielectric and the
metal pieces as the plates. When the plates are
connected to a source of alternating curremt, the
quartz is found to expand and contract; as the
charges on the plates increase and decrease, due
to the changes of polarity. It is also found that
an alternating potential is generated by the crystal
itself; this can Le detected if a sensitive galvanom-
eter 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
contrazt, and lengthening and shortening of the
crystal cause it to produce alternating electric im-
pulses in the plates.

Although this action takes place to some extent
on any frequency, the action is much greater on
one frequency, depending on the size and thick-
ness of the crystal. The thinmer and shorter the
crystal, the higher the natural or resonant fre-
quency. \When a crystal js placed in the grid cir-
cuit of a vacuum tube and an exciting voltage is
impressed on it, it immediately starts to expand
and contract, which causes the plates to become
charged. If the vacuum-tube circuit is tuned to
a frequency close to that of the natural frequency
of the crystal, the crystal will feed currents of
this frequency to the grid of the tube, whose plate
circuit will deliver more powerful impulses at the
same frequency. These currents are then ampli-
fied and impressed on the antenua, in the case of
a transmitter,

Another exslanation of the action of the erystal
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A separate "B battery is used for the #first tube.

is as follows: the actuating voltage from a “C”
liattery causes the crystal to get thinmner and to
hecome longer between the metal plates. Decause
of the strained position of the crystal, it starts tu
release or get thicker and this starts a pendulum-
like action which is maintained by the excitinyg
voltage and the alternating current in the grid
circuit of the tuhe. The expansion and contrac-
tion of the crystal produces an alternating cur-
rent, as explained above.

in making the crystals, they are cut very care-
fully on planes determined by measurements with
optical instruments and they are then ground down
with the opposite sides perfectly smooth and paral-
lel. The thickness of the crystal is gemerally unsed
to determine the frequency, and manufactured
crystals are finished either round, square or oblong.
The crystal mounting counsists of two plates of a
pgood conducting metal, such as copper or bhrass.
The surfaces of the metal between which the
crystal is held are ground smooth, and the crystal
is usually held in place by the pressure of a spring
on one of the plates.

In testing the crystals, a vacuum-tube circuit
with a receiving tube is used. The grid circuit
of the tube contains the crystal shunted hy the
(™ Dbattery, which has a radio-frequency choke
coil in series with it. The plate circuit contains
an inductzance coil of suitable size., shunted by a
variable condenser in series with a hot-wire milliam-
meter. .\s the condenser and coil are tuned ap-
proximately to the fundamental frequency of the
crystal, the hot-wire milliammeter starts to reg-
ister.  \When the two circuits are exactly in res-
onance, the tube stops oscillating because the
tuned choke circuit in the plate has an extremely
high impedance at the working frequency. For
this reason, it a transmitter, this circuit is always
tuned to a slightly different wavelength than the
crystal,

Quartz crystals are being used more and more.
Practically all of the large broadcast stations em-
oy them now to keep their waves constant.

-
| R |
PRIMARY T SECONDARY |
2500 TURNS | 2600 TURNS |
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Broedly tuned transformers twith irou cores for
the emplifier may be constructed around a -
inch tube in this mannecr,
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AUDIO TRANSFO RMER

er

Type R-171 for Raytheon rectifier and

either 210 or 250 types power ampli-
fying tubes as follows: T-2098 for two § E
210 power tubes, $20.00; T-2900 for Y5
single 250 power tube, $20.00; T-2950

Consist of two 30 henry chokes in one

ply transformer T-2098, $14; T-3099
for use with transformer T-2900, $16;

THORDARSON =+~

353

Power Supply Transformers

These transformers supply full
wave rectifiers using two UX-281
tubes, for power amplifiers using

r two 250 tubes, $29.50.

Double Choke Units

se. T-2009 for use with power sup~

2950, $18

Power Compacts

very efficient and compact form of

and filter chokes all in one case.

UPREME in musical performance, the 171 type power tube, $15.00; Type
5 . - R-210 for UX-281 rectifier and 210
new Thordarson R-300 Audio Trans N 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- R
rial, “DX-Metal” (a product of the Thordar- Speaker Coupling Trans-
son Laboratory), the amplification range has formers
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
: : : high impedance er dynamic speakers.
be reproduced with amazing fidelity. e ST

The amplification curve of this transformer
is practically a straight line from 30 cycles to

The Thordarson Z-Coupler T-2909 is
8,000 cycles. A high frequency cut-off is pro- a spetial 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.

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.

Screen Grid Audio Coupler

When you hear the R-300 you will appre-
ciate the popularity of Thordarson trans-
formers among the leading receiving set man-

ufacturers. The R-300 retails for $8.00.
THORDARSON ELECIRIC MANUFACTURING CcO.

7ransformer Specialists Since 18
‘WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS
CHuwron and Kingsbury Streets — Chicaqo.lll. USA.

THORDARSON ELECTRIC MFG. CO.
500 W. Huron St., Chicago, Ill. 3ssa-L

Gentlemen: Please send me your constructional
booklets on your power amplifiers. I am especially
interested in amplifiers using tubes.

Street and No.

Towne oo DO - | | 1 s N

e T T —— s Ky S—

Ploaca saw wow cam it in Ranto NEwWS
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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.

e

CeCo MANUFACTURING Go.,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 tube
has a total resistance of 25 olius, with a 10-
ohm tap; the 10-ohm portion bheing con-
nected between the filament and the ground
connection. By selecting the proper re-
sistors, this set may also he operated fromn
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 blocks
one inch in height to reduce the capacity he-
tween the terminals 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
batteries is to make sure that the detector
oscillates over the entire range of each set
of coils. Ninety volts was found to be
abont right for the plate voltage on all
three tubes; therefore, a single lead is nsed
to supply the plate voltage for all tubes.
A 45-volt tap is taken from the “B” bat-
tery for the screen grid of the 222-type tube.

The opérator will find that a little experi-
ence is required to obtain the bhest 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 plng-in the long-wave coils,
set No. 1, and tune in some of thc low-
wave broadcast stations or the harmonics of
some of the higher wave stations, This

should not prove difficult, provided the
listener is located within 100 iniles of one
of the larger cities, and it provides an ex-
cellent check on the operation of the set.

rf:) .p.

The set, opened at the R.F. end.

When the extremely low-wave coils are
used the operator will find that very care-
ful tuning is required, espccially for phone
or broadcast stations. However, there are
a number of high-power stations which are
re-broadcasting on the lower wavelengths on
regular schedules, and these will serve as a
check on the operation of the receiver on
the small coils.
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Above, drilling layout for panel.

Below, drilling layout for back of cabinet, on which insulating

strips are mounted.

Pleasc say yon saw it in Rapro NEws
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- Enjoy Any Miraco 30 Days

—then decide. Return EVERYTHING, our expense, unless thoroughly delighted.

4

Beautitully
Spinet

Hi- oy

« 50le  (for

-

Wonderful Selection of
Beautiful New Cabinets
For AC-9, AC-8 and Battery
7's and 6's

30 Days’ Tria—Taxr Your Pick

graceful
model.
somely designed. Genu-
ine walnut clectro-dy-
nunic or magnetic cone.
(This model for**AC-9"*
and “"AC-8" only.)

A most popular walnut
Console,
drop-leaf desk. For ahl
Miraco Sets.
of speakers, Astonish-
ingly priced.

A new type arm-chair con-
AC  sels

that ig very much admired.

Genutne walnut.

dynamic or magnetic cone.

A splendid value.

A popular. taespensive com-
blnation. Table model Miraco
set on handsvme table speak-
er.  Table speaker also is
sold separately.

; in metal or wood
cabinets. Wood cab-

. tnets in walnut or

new shaded silver-

chrome finishes.

Cathedral electro-

dynamic or wag-

netic  speakers to

AN

Richly designed. gen-
uine walnut console
of (nest type. Elec-
tro - dynamic cone,
magnetic cone or long
air . column  speaker.
Wanderfut ralue!

hand-

The samo charming
Spinet model. for bat-
tery or A(* sets. Llce-
tro-dynamie or mag-
netic cone or air col-
ume speaker.

with

Choice

A Lo-Tioy Console that's a
gem and _very low-priced.
Walnut  finish. For ali
Miraco sets. Choice of
speakers.

only)
Electro-

Miraco table model
sets may be had

wateh.

7

A
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Latest All-Electric
“AC-9”
Super-Shielded AC Chassis

#8375

Speaker, tubes and cabinet extra

Latest All-Electric
“AC.8”
Super-Shielded AC Chassis

57150

Speaker, tubes and cabinet extra

Newest Type
7-Tube

Newest Type
6-Tube

Battery-Operated Battery-O?erated
Super-Shielded Super-thflded
Chassis Chassis

Equipment extra

$49.ss

Equipment extra

C

REGISTERED

TRADE MARK

Cathedral Tone—Super-Selective—Powerful Distance Getters

Many thousands of Miraco’s — bought after 30-
day home comparisons—are cutting through locals
and getting distance with the tone and power of
owered, 1-dial Miraco’s—the wholly self-contained, costly sets—their delighted users report. Miraco’s
um-free, AC-8 and are laboratory - built

« AC-9, using AC with finest parts, and
tubes, or the uew embody nine years’
[ J
Big Discounisto
k J[serAgents

Celehrating its ninth successful year, America’s hig,
old reliable Radio Corporation springs a genuine
sensation in high-grade sets. With its latest, super-

6- and 7-tube models actual experience in
for batteries or elimi- constructing fine sets,
nators—you are guar- Approved by radio’s
anteed values and sav- highest authorities.
ings unsurpassed in
the fine set field,
Compare a  Miraco
with highest - priced
radios, for 30 days in

Deal Direct with
Big Factory

Everything reaches you

your home. Surprise A Miraco will so delight you and those who hear it splendidly packed and
and entertain your that people will ask you to get Miraco’s for them. In rigidly tested to in-
friends — get their this way our sales grow by leaps and bounds each year. sure your instant en-

No selling necessary—no radio experience needed. You
can easily pay for your set and make as much extra
money as you wish, spare or full time, by getting our
Amazing Special Offer.

thusiasm. Enjoy the
outfit 30 days—then
decide. Liberal 3-year
f]uaramee on each set,

lay safe, save lots of
money, and insure sat-
isfaction by dealing
direct with radio’s old reliable builders of fine sets
—uninth successful year,

IMPORTANT NOTICE!

“30-Day Free Trial” offers usually are monev-back
guarantees, frequently only on the “set.” Please
understand that unless you are thoroughly pleased
we pay return charges and refund the FULL pur-
chase price on both the “set” and ALL equipment
—tubes, cabinet, speaker, antenna (also on bat-
teries or eliminators with 6 and 7-tube sets).
Conld any offer be fairer?

opinions, Unless 100%
delighted, return ev-
erything—the complete
outfit—at our expense.
Your decision is final
—absolutely!

Only exceptionally fine
radios, of the very latest approved type, at rock-
bottom prices, could possibly back up so liberally
unconditional a guaramtee. Send coupou now for
Amazing Special Factory Offer!

Don’t Confuse with Cheap Radios

With its rich, clear cathedral tone, hum-free opera-
tion, tremendous “kick” on distant stations and
razor-edge selectivity—with its costly, sturdy con-
struction, latest features, heauty, ease of tuning
and economy-—a Miraco will make you the envy o
many whose radios cost 2 to 3 times as much.

MIDWEST RADIO CORP’N, 404-A0 Miraco Bldg., Cincinnati, Ohio

g BEAUTIFULLY ILLUSTRATED CATALOG, AMAZING SPECIAL FACTORY

Pealers Write) BEaL: " TESTIMONY OF NEARBY USERS—AIl the proof you want—of our hon-

..m.-.-.:.?&;..—l'- esty, falrness, size, financial integrity, radio experience and the performance of our
"' E.Eﬂ_ sets—including Amazing Factory Offer—sent with catalog.

, MIDWEST RADIO CORPORATION, THIS COUPON
Pioneer Builders of Sets—Ninth Successful Year, IS NOT
» 404.A0 Miraco Building, Cincianati, Ohio. AN ORDER

WITHOUT OBLIGATION. send free catalog, Awmazing Speclal Factory Offer, testimony
of nearby users, cte.
. Agent ... Dealer

NN, o evviieiinneaansansonsssassssnsn 00D0B00000a6a00a Address....... 006000A000DA000

l ve.. User

.
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(Cle-Ra-Tone

Radio
Sockets

Specially Designed
for

A. C. Detector Tubes
_Springrsupported, shock absorb-

ing. The tube-holding element
“foats” 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

= 4
=F |1 ﬂ. .---_..--"'_F- »
J? e %’%{f

- =t

.:r-i*-"'

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—70c. per pair

No. 9029—Adjustable—$1.25 per pr.

At all Radio and Electrical
Dealers and Jobbers

Benjamin Electric Mfg. Co.
120-128 S. Sangamon Street
Chicago

San Francisco
448 Bryant St.

New York
247 W. 17th St.

The Search for the Perfect
Amplifier
(Continued from page 339)

put impulses would, in effect, he shorted
across the “B” battery. Tubes of the 199
or 201A types should be found quite suit-
able in either position.

Considering the circuit functionally; pre-
sumably the vectified half-wave proceeds
from the plate to the filament cireuit and
there influences the electrons emitted from
the amplifier filament, heing received in an

* amplified form in the grid output circuit.

We have achieved a great part of omr
amplifier ideal in dispensing with all elec-

tromagnetic and electrostatic conplings and

providing a dirvect low-resistance path be-
tween detector output and amplifier input.
Any distortion that now occurs is due solely
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 yet,
T have not found it possible to add a further
similar audio stage. Nevertheless, the extra
volnme given hy one stage is gnite 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 amplification obtainable would
be limited to the “nm” of the tube in use;
which in the casc of 199 or 201A types
could not mmonnt to more than ahout eight.

Undoubtedly, however, the extra amplifi-
cation is provided hy some form of audio
regeneration or reflex action; also, it should
bhe noted that the unconventional connec-
tions to the tube nay alter its amplification
factor and impedance very considerably.

Whatever happens has no adverse effect

.on the quality and purity of reproduction,

as some super-reflex and audio-regenerative
circuits unfortunately have.

Radio-frequency amplifiers may be added
as desired and, to preserve the efliciency
of the current as a whole, they should be
properly reutralized. If further amplifi-
cation on the audio side is desired, the
writer recommends the addition of a stage
of double-impedance coupling.

The resulting over-all efliciency of the
complete five- or six-tube receiver should
meet the requirements of the most ardent of
DX fans and the most fastidious of musi-
cal ears.

RADIO TERM ILLUSTRATED

~AND | HAVE
IT FROM RELIAB)
SOURCES THAY
THEIR SIGNALS Wi,

“A Grid Leak"
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you want

< Whether
i purer tone or clearer
> DX, you will get it
< with Quality Tele-

vocals. All standard
< types. Ask for them
i at your dealers.

ANSANIAN

A S W PN

¢ :
> 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. Write for lat-
est, new illustrated Catalog “B.”

Allied/Radio

CORPORATION
TIl W LAKE STREET, CHICAGO

LEARN CODE

At Home with the Telepiex Code Sender. |H]
Reproduces actual semding of expert operators. Spsks
Sendds essages, radiograms, etc.—regular code .
trafiic at any speed. You “‘listen and learn.”

No experience necessary. Endorsed by
U. 8. Navy and leading schools, Conplete
set of Instruction Taﬁg (Wirelese or
Morse) Ished. member only
code brings you the thrill ol real DX.
Write for Beoklet NR10.

TELEPLEX COMPANY
76 Cortlandt St., New York, N. Y.

Sines thedawn of Radio, Barawik has bsen known the world

over a» headquarters for radio set builders and fane.

Here, under one roof, s everything you need—oets, parts,

aupplies—thousandeof producte-—ready toship

same day your order artives. Bara: pricessave you
Barawik eervice saves you time. Barawik

%-n-r million satiaficd

est,’’ Let us send

oustomers .“;. Barawik is
al

you the Big Barawik Book free and prove it to
CANAL STA.,

BARAWIK CO.Cricnsor o. -a°
A-C FILAMENT TRANSFORME
Supplies ste, down current from ONLY 34.87
110 volt cycle lines for six type -

226 tubes, two type 227 tubes. and two type 71
tubes. Guaranteed. Only $4.87. Order_today. Money
back if not satisfied. g 5

. m

Illinois Transformer Co. B Mo Bicars
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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. «It is true that most sets carry a compensating arrangement, but which
tells nothing of the voltage received by the filaments of the tubes.

Pattern No. 77

A portable instrument, moderate
in price, but very effective for mak-
ing the various alternating current
tests required in the adjustment of
filament and line voltages. Ranges
of 0-3-15-150 volts are ample to
check and adjust all ¢ircuits. Cur-
rent draw is very small.

Right there is where you can safeguard your investment by purchasing a suitable volt-
meter which will enable you to keep your 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 impossible.

Jewell has portable and panel mounting voltmeters that are exactly right for making
line voltage adjustments. Ask your nearest radio dealer about them or write to us direct.
Our Radio Instrument Catalog No. 15-C, together 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,

Pattern No. 139

High resistance voltineter of the
D’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
requirements. It is a thoroughly
reliable instrument and can be de-
pended upon.

The JEWELL TRIO

For Amateurs and Experimenters

The Jewell Trio of amateur broadcasting instruments, Patterns Nos. 54, 64, and 74 are
still making radio history. Many of the recent successful pioneering airplane ventures have
been guided by Jewell instruments. Where success and life have heen trusted to their reliability ;
they have proven their worth. Every amateur and experimenter should use them. The Pat-
i tern No. 64 above illustrates their general appearance, as they are uniform in size.

Pattern No. 190

Pattern No. 4

Used for measuring plate
voltage in transmitting sets
as well as for gencral labora-
tory work, they are avail-
able in direct current ranges,
running to relatively high
voltages, and also in various
ammeter and milliammeter

Pattern No. 64

A thermo couple type
radio frequency ammeter. It
is extremely accurate and
has a guaranteed overload
capacity of 50%. The losses
are very low, being less than
one half the Navy minimum.

Pattern No. 74

This A.C. instrument is
widely used for filament con-
trof of power tubes. The
movement is a rugged mov-
ing vane type of prcven
worth. It perfectly matches
the appearance of both Pat-
terns Nos. 54 and 64.

ranges.

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 enables a choice to cover |
the requirements of any radio set. |

The Jewell Trio is described in detail in our Radio Instrument Catalog No. 15-C. Write
for a copy.

‘Abovto’

“28 Years Making Good Instruments”

JewellElectrical InstrumentCo.
' 1650 Walnut St., Chicago, TIL.
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Raytheon
KinoJamp

- .-
- o
': -
- :
A -~

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., Qambridge, Mass.

Radio Wrinkles

(Continued from page 341)

moved from room to room-about the house.

1 have found that by taking thc base
from an old or defective UX-type vacuum
tube and fastening it to the speaker ter-
minals and putting UX-type 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 leading to the
field winding. By using No. 14 solid wire, a
25-foot extension can he made without any
noticeable drop in voltage. In my own
home the speaker installation is about 40
feet from the set and “A” Bbattery, but I
have a voltage drop of only about one-
eighth of a volt, which does not interfere
with the operation of the speaker. I use
a 210-tvpe tube in the last stage of the
andio amplifier and, althongh the 450 volts
for the plate of this tube has to travel
through 80 feet of wire hefore it reaches
the tube, this dves not seem to affect it
in the least. Of course, it would be much
better and safer to use some kind of out-
put coupling device hetween the output of
the 210 tube and the speaker. This would
keep the high voltage out of the line and
if a short-circuit occurred, no damage wéuld
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 tube. Tele-

vision experimenters who do not have access

to a vacuum pump

and who are unable to

| \ purchase a neon tube

of snitable size may

find the following a

simple expedient for
this purpose.

"

A rectifier tube filled with
gas will flash on the ap-
plication of suitable wvolt-
age and may be used 1n
television experiments.,

First secure a QRS
400-milliampere recti-
; fying tube; these

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
middle. Next, apply a
thin coating 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
below the horizontal level of the tube ele-
ments.
In order to place the tube in operation,

Please say you saw it in Rapio NEws
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Bought Your New
Dynamic Speaker Yet!

WELL when you do,
look for the Elkon
Rectifier—you’ll ind it
ong dynamic speakers
"?fl about in the position \
shown above~—no matter

F) it
A whether in sets, cabinets \

or separate units. You
can’t fail to recognize it,
by its solid, husky ap-
pearance.

For your own protection '
makecthedealershow you
the Elkon name plate on
the end of the rectifier.

ELKON
_!{’ECHHERS

ATLANTIC CITY, NN V.

A new and beautifully furnished
fire-proof hotel situated on South
Nonﬁ Carolina Ave..in the Board-

walk block near the Steel Pier. |

here personal service homelike
surroundings and superior foqd -«
abound.
Carefully selected chcntele and
friendly prices. Write for Book-

let D.
Arthur 0. Franklin, Everett L.

Cope,
Proprietors

EVERYTHING
IN RADIO

We supply every radio need trom
cur mammoth stock of Kits,
parts and sets of latest design.
Lowest wholesale prices. Expert
attention; immediate  service.
Write for big, illustrated Cata-
log (5B_’7

Allied/Radio

CORPORATION

Tl W LAKE STREET, CHICAGD

FREE RADIO CATALOG

uveruﬁd

! Radio, i has been ki the world
unm:n for radio ut buildo';:':udel'

Here, under ‘one tool, is ev:

aup

same day your order arrives.

roone;

merchandiseal
eun:un:n aa "“y 8
you the 8ig

everyt!
OUBR d.nlwodnnu—nad w-hptoyou th.
Prices 8ave yOu
Kk -zrvleo nvn you time, Barawik
% uarter million eatisfied
luwlk is '* Let ve send
rawlt Book frea nnd prove it to

210EE cANAL STA.,

Yourself,
BARAWIK CO. CHICAGO, U.S. A.
i
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In the studio of sta-
tion WEAF, New
York, from which
some of the most
delightful programs
are broadcast.
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Clearer reception,

finer tuning, re-
duced interference
with aluminum
equipped receiving
Y sets.

Receptwn as Fine as the Broadcast

VERY 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 clearer, 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

aluminum shielding, alummum 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 fine
as the broadcast.

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 &]
Pittsburgh, Pa.

AL MINU

Offices in 19 Principal
American Cities

ALUMINUM

The mark of Quality in Radio

Please say you saw it tn Rapio NEws
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Increase

your radio
enjoyment

Y replacing each
L7tube 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.

T Look for the name ,
JCUNNINGHAM {

on the Orange and
Blue carton

E.T.CUNNINGHAM, Inc.

New York Chicago San Francisco

RADIO

TUBES)

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 incrcased. Dest
results will be obtained when a resistance-

coupled amplifier is nsed with a 210- or’

250-type power tube in the last stage, and
a high-ratio output transformer.—Contrib-
uted by Gilbert Schmidling, Chicago, 111

A Compact Aerial

T HOSE who live in congested citics and
are unable to erect an outdoor antenna
will find the following tyvpe of indeor aerial
convenient for use in small apartments, due
to its small size and flexibility. .

The matcrial 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 screen is removed and the in-
sulators are mounted in the corners of the
frame. The aerial wire is then passed
through the eyes in the insulators in a loop-
like manner wuntil twelve turns are com-
pleted; this will he found sufficient for most
sets. The end of the wire is, of course,
connected to the aevial hinding post on the
receiving set. When completed the frame
may be placed in any convenient window,
out of the way—Contributed by Irving
Schwartz, Brooklyn, N. ¥,

New European Tubes

(Continued from page 313)

be seen from Fig. 3 and Fig. B. The dead
wire running out from the screen is con-
nected to the nagnesium deposit on the
walls of the bhulb, thus making this form
part of the screening.

FIG. 3

SG FFG

The four-elemeut tube; PC, plate connection;
MP, metal plate covering screen-grid; I. insula-
tion; MC, metal cap connected by wive W to
metallic deposit on bulb, completing shielding.

Although this arrangement of the contacts
makes it more difficult to use the tube in a

Please say you saie it in Ranio NEws
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Outstanding
Reception

Equip your Power Am-
plifier with a POTTER
CONDENSER BLOCK
and enjoy the pleas-
ure of natural, life-
New

tone brilliancy over

like reception.

the entire receiving

range. Bass tones be-
come full and rich
in quality.

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 75
A-101 .1 400V 200 .70
A-102 .25 400V 200 75
A-301 .1 750V 400 -85

POTTER CONDENSERS
Have Highest Efficiency—
Longest Life

The Choice of Leading
Radio Engineers

Ask yourdealer for full information

POTTER MFG. CO.
North Chicago, Illinois

Every farm, every home, every man and womsn
needs radio this year to follow elections, markets,
big nattonal events, footbsll, sports, music, eto.
Barawik's Big Radie Guide tells_you the best sets,
muhods and supphes o use and bow o use them
for best results at lowest cost. Thousands of clear
filustratjons and latest valusble informstion, fur-
nished free. Just send for Barawik’s Big Radio
Guide, the guide to radio and real radio enjoy-
ment, You can get what you want bere sl
bicgest savings, Write tnday for free copy.

BARAWIK CO.'Cin &A%Y Uikia,
Mali this Coupon for Free Radio Guide.

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.


www.americanradiohistory.com

Radio News for October, 1928

361

1+ 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 wark, as skilled
mechanics, assemblers, service men,
and radio dealers.

We have trained 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

Our 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. Our
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.
IR e e e e -
I . . : '
| Radio Institute of America, |
| Dept. A-10, |
= 326 Broadway, New York City =
|
l Gentlemen: |
| Please send me your new catalog. |
| I want to know more about your |
: new radio course. l
i |
= Name..........c.cviiiiiinennan I
| |
| Address... .................... |
| ]
| City. .. ......... ..State. .. .. |
| |
[ ]

e — e ——

Please sav you saw it in Rapio NEws
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socket designed for ordinary tubes, it pre-
sents the advantage that the physical sepa- a

o ration of the plate circuit from those of the Centr a la b Ra d 10

screen and (especially) of the control grid is

rendered very much easier than in the case gont,rOI Box PrOte,Cts

of the Ainerican tube. AC Tu'bes from ngh

/L One of the most interesting of the recent Line Voltages

developments in French tube production
ELEC‘I‘RIC Radio Sets uslnlf “AC" tubes are
™

is the so-called “plateless” tube. Needless ‘designed to operate on a line pressure of 110
volts. Any high voltage overloads the tubes and

to say, the plate exists electrically, being greaty ahocters thelr e,

In many citles the normal line pressure runs

: from 120 to 135 voits. In nearly all citles the

0 g = voltage fluctuates with the llgmlﬁ load, and at

some period during the day is high enough to

O P E R ; 3 IO N . dal e the delicate tube @laments. That Is why

tubes lose their %‘? after short service and why the

new Centralab dio Control Box is an essential

and economical accessory for most *AC" set owners,
vo;rt.allug’e Cc:g:gg{nl%r (.33{18: 9lse]1?£x Its e:n n‘;:na\gl L;::a,g
NO “TUBES” -NO ‘““B”’ BAT-
TERIES - NO COSTLY
“ELIMINATORS”

for any set and for any local condition. 1t will pro-
WITH THE

tect radio tubes from high line voltage that would
otherwise soon paralyze or burn them out. It

SKINDERVIKEN U
TRANSMITTER UNIT Fig. C. This is a picture a}.the- new “plate-

insures longer tube life and better radio reception.
The Centralab Contrel Box is casilyv mounted
within the cabinet. Adjustment is made by means
Simple microphone unit provides a most effec- less” tube now available to French experi
tive and inexpensive way to satisfactory speaker menters.
operation. Easy to build and operate circujt.

of a knob. and when once set to obtain the average
workable voltage need not be adiusted again.
Everybody can do this now with | foymed by a mectallic deposit (chiefly mer-
a Skinderviken Transmitter Unit. . s 0 ((eiE

Connected as easily as placing a lamp into a wall
socket. Furnished complete with receptacle and
cord. No other wiring necessary.
Price $3.00
At your dealer’s, or write us,
The unit is fastened to the dia- | Cury) on the inside of the glass wall of the

_ gm%m“ ,?f“ti?fo; ‘:)“mk.g"r:l:;f-,, E-\:’I‘_B tube, to which contact is made.

{ time an_incoming signal actuates The filaiment takes 0.06-ampere at 3.5 volts
the diaphragm, e et rei e | (the standard French filament voltage),
varied correspondingly and the cur- | and works with plate voltages about half

S rent from the battery, in series R ro N o

with it and the loud speaker, will fluctuate accordingly. thqse of the ordmm)F tuhes. An internal

Thus the problem of securing sufficient power resistance of from 25,000 to 40,000 ohms
:glggttiuate the loud speaker is simply and adequately (according to type, the tube l)eing pro-

‘The results from this very novel and simple unit duced in three types, for use as radio-fre-
“",lll,l‘]‘:“;‘;'l‘)‘éﬁ‘s'g“b f this hook-up is trifling compared | UENCY amplifier, detector, and aundio-fre-
to the elaol:_orgte tubke circuits that give no greater | quency amplificr, respectively) and an am-
actuation the speaker. . s g 9 = . .

Besides this there are many other valuable uses in plification constant of 12 to 15 ave ‘f‘l?es
Radio Circuits for this marvelous little unit. Every | given by the makers. The most striking

CENTRAL RADIO LABORATORIES

19 Keefe Avenue Milwaukee, Wisconsin

builder of Radio sets should have a few on hand. feature is the practically complete absence
LISTENING THROUGH WALLS of microphonic effects. ; .
This Unit makes a_highly sensitive detectaphone, . Less Statlc
the real thing—you listen through walls with ease.
Plenty of fun and real detective work too. Sharper T ning “Br:ng Volél;ISet to
In Our aximum Sharpness
CORITSNING S olINY 2O STME o qoner Tosue: IN EVERY HIGH GRADE CIRCUIT TODAY
3 . _ “N"* VARIO-DE = iy
Make yourself a miniature submarine signaling \ %f,gﬁ.enff:""i; Mﬁi'stbyofmg;: ms'c’m?gi easily made, assurgsefa':t oﬁ’ciﬁ'a"&%‘%'méﬁ
apparatus like those used during the war. Simple readers will note with pleasure P
circuit with this microphone unit gives splendid results. this announcement of o now ::?g;; rg:gen\ggu;:::
12-PAGE INSTRUCTION BOOKLET story by Mrs. Harris. In this biity.  Capacity
tale, the structure of the atom 18 to 20

containing suggestions and diagrams for innumerable

] micro-micro-
uses. furnished with each unit. and the analogy of the planetary systems farads. Price $1.00 .

u‘f1 the uéuvqrse hthcreto, Snd cosmic ] Modelg;
changes aftecting the earthh disastrously, g
P. G. MICROPHONE TRANSFORMER are all treated in a most instructive | Made tn 3 tariable capactty ranges: price, each. $1.50.

s
A anner. Big new up-to-date book of wiring d
A Modulation_Trans- tnanner FREE B4

' leading circuits. Write today for oonyf
former specially de- The Voyage to Kemptonia, by E. M. Scott. f

signed for use with Certain irregulariti , 5
i s gularities of our noon’s motion
theSkinderviken Trans- have led some of our astronomers to be- I

mitter Unit. Has many lieve th i

] at there is another body—small, to

ggls)?srta::i?' Primary Le sure—between the earth and the moon.
b

Around the idea of thi - i
3 A d a o is extra-terrestrial
(ﬁgg;“‘;s‘?gg s body is woven an absorbing tale of un-
ohms. " usual interest.

The Skylark of Space. In the concluding

FOR SALE AT LEADING DEALERS chapters of this storﬁ. our author confines

Or Order Direct, Using Coupon Below g;:c;‘r,:::}f °;] ;::t's {g:’k to their newly

s E N D N o M o E o X ir:jhabitants of
which seem to have made marvelous New Hook-
A N Y strides _in mechanical .science, but fall ghm:swhow to ‘ulx}’:l}e S'Il‘mg::m
When the postman delivers your order you pay him for short of the advances in atomic theories Receivers, and Sbort ~ Wave
whatever you have ordered, plus a few cents postage. and chemistry made by the Earth people. Adapters.
—— ——— —— i}({lowt :)o use the new screen-
PRESS GUILD, INC. R-10-28 To the Moon by Proxy, by J. Schlossel. [ | S ™ PG and &G
16-18-R—East 30th St., New York, N. Y. The mechanical man, to most of us, seemed How to build Power Amopli-
Please mafl me at once 83 many of the following items nothing more than a far-fetched dream fiers, and ABC Eliminators. Up-
a8 I have indicated. only a]sh?‘r;]tlme ago. Yet today we have “:l":"'m'"‘gf d‘cﬂ"'i“““““'“ on .t,
..+ Skinderviken Transmitter Units at 95¢. for 1; $1.75 not only “the silent salesman” and “auto- et Builders. Fans, Deaiers fOT‘
for 2: $2.50 for 3: $3.20 for 4. matic change maker,” but we actually l ur!sdetfofrmittld:ordsiy?m" Desters, .
--wgénGaMlcrophone Transformers at 2. q have a mechanical man—a product of the e e e e e e e et e e e e
ok, Mﬁ%le‘aemsl will peay the postman the cost of the Westinghouse Electric Company—who will ! KARAS ELECTRIC COMPANY
Dostage. start yml" ‘\:acuum cgrp;t cleaner, answer 4038-K N. Rockwell St., Chiecago, Ilincis
your telephone, an 0 various other ur Free Book!
Name.....oooiirenvnnecnsnnnonnns ereemneneenee things, in response to the proper stimulus. | Eleasehsendimelony B
The author c::i:;_m:elvesbz.\l creaturedof vastly Name..ovssrnrernnnnes 5OD0000000000600000030036000
. more extraordinary abilities, and so gives |
Addresa. ...l ieese e i us a most absorbing story. AdAress. ...ocevreeenes 00000000B0BE00A0EEE00TOABTO00
N L 00 L N . 71 7
L RN - 1Y . SO | ' - 4033-K
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THE NEW LEUTZ
UNIVERSAL TRANSOCEANIC

9 TUBES

WITH FOUR UX222’

AND 2—UX210’s

OR 2—UX250’s

NEW IMPROVEMEN'TS

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-
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.

The audio amplifier has been further

improved, a total of four stages being
employed, two of these stages in a

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
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.

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 it in Rapio NEws
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RADIO- | AMERICAN || BAKELITE PANELS BUILD THE NEW
- MAHOGANY or BLACK Screen-Grid Hi-Q 2
LITE- - - . 1/8 Q 29 || . dwell
: e T i . e
TENNA R &Jﬁ T I Mammarlund | Balancet
b = 7x 2. Roberts An efficient
~ CUSTOM~BUILT
Write for details Sub-Panel Brackets All 0dd Sizes Gut fo Orden Radio condeneeh
3 ¢ per SqQ. In.
Sub-pane! brackets in various Mail Orders Filied Same Day A.C. and D.C. Models :‘illlmg- 3:11_:
sizes ranging from 1° to 2%‘’ sSend Money Order, Plus 15¢ i e
in hetght and from 77" to 117 for Postage Sendjascitor 1tis also manutactured in dual mo-
{r{ ler‘n‘»’m Cr:;f- m:ls_t:atés No. CENTURY RADIO PANEL Construction Book det having two sets of stator plates
o € ature. . CORP. Hammarlund-Roberts, which in operation give an Increase
% ¢ Now located at . on one side and corresponding de
AERIAL INS. CO ATHeE o8 135 Grana st | | 7P Sartjandt St New vark e crease on other. Wrii for calalo.
. . 5 - * 0 »,
CHEEN BAY. wis New Vork, N. Y. QLLLOND LLOLF A 1182 B'way, Dept. C, N. Y. || yyen p. Cardwell Mfs. Corp.
0 o | 81 Prospect St., _ Brooklyn, P{.Y;

CABINETS

For Those Who
Buy the Best
Distinctive. to
8ay the least.
are these ex-

Dependahle,
Sijent “B"
Power Supply

Operates  from
1 to 12 tubes.
Designed for
operation with
all radio re-

Quisitely

worke

radio cabinets,
of

I The Stan?a;ld g_e.nstance.r ,_.ﬁ":s,t Tgxsle | Bach “ono
USE YOUR RADIO MORE! O/R0010 switeh on Zthe many
Thousands of hames get more El Menco radio products have be- fl‘r;etlln w""‘i"f styles. a ‘m:i'.-
use of thelr radio because of come standards of quality and At € AmeiL terniece of the
the exceptional economy and l {a;fol'mnncebysheermemalone. cﬂu t v ““:j . | KLOBER SOCKETS, typa 125, 60c. craft ’t.-
dependability of our “"H* and istances of accurate and uo- s ;"‘ e- | Genuine bakelite throughout. Abso- | L= man's art.
“AB’" equipment. WRITE! changing values. Write for litera- | | tector controlled by varlable re. | lutely shock-proof. Designed to give | &= =55 Write for lit.
KIMLE% lELE“C‘TRlC e ture on these and other products. sistances. Silent. dependable an |max!mum efficlency permanently. & erature.
3 ! thoroughly efficient. Write. rile for literature
441 East Fﬁ"yys" | Ezl:ctro-M;tlvn E"ﬂ' Corp., VALLEY ELECTRIC CO | KLOBER RADIO CO. 2PIE[V,VME3}§CH Fsl.:RNh{TU RYE kcgiiy
uffale. N Y w . - - . .. New Yorl
Buffale. est 17th St., New York st Louis. Mo. 1022 L 178t 51 Yoo Yook, N.Y.

Radi; Hardware
=)
Tl

O’NEIL Dynamics
e P = The

B Speaker
Hit of

the Season

WIRE-WOQUND

RESISTORS -

'B. M. S.

Two LYDSS— | The New Idea for a Radio Party

d 83.‘?;83"“5% Tots of fun: fool your friends. Be| Every typeloniterminaliusedtin o i achets deslaned
. g 5 0 work, angles, lu, groun: r C b

other for D.C. Equipped with our | Your own broadcaster. Just plug the | g BP0 E 080, (hes. Grode | e, B qotker Tniversal. anq | Lhere is o Harfield Resistor for

FOR EVERY PURPOSE

dynamic uniis, Besutitul two-tone | Home Broadcaster Into detector [ ¢yeriiting 1o make st con- | Na-aid DeLuxe one of these iy ver, Place that resistances are

inut finish to match the popular | socket of your radio and you can sure to meet your reauirements,

Sots. " Write for literature. brondeast your voice just like the s“““"’lgmbc“e; and easler | A I rerature on this au | and let us teli you about them.
announcer. Write loday for data. ¢ for Uteracure other Na-ald achievements. Ty, O

O'NEIL MFG. CORP. Brooklyn Metal Stamping Corp. F. R, Zierlck Machine Works HARDW ICK- . J

West New York New Jersey | 718 Atlantic Ave., Brooklyn, N.Y, | 6 Howard St., New York, N.Y. ALDEN S'Erw#flacm‘:mﬁ CO. | 122 Greenwich St., New York

) — LINCOLN REVOLUTIONARY Sand
L e R . A. F.
| [ @ IOJ Transfermers LhLEls
| T FAMOUS | pesigned by Speakers
08 i g Famnestock | K30 Landar oy
9 9 © oo B CONNECTION 5093': more ot
X E M 1 undistorte -
BN B I KROBLAK s CHPS L ampdiTi one " aualty
» a o repr: ction
BAKELITE and RESISTORS o mestock | Heary  bass haspiaced this
UBBER YERE Ctips meet frequency line of speak-
HARD R B For A, B, and C Eliminators 3 de?r:md o?"'ég register. ersfirstinpop-
DRILLING — ENGRAVING KROBLAK varﬁg%ﬁg i radio public. | Irhelous ular demand.
pu'N%{llNu“ Fanets in Stock of operating condittons. wrize | | Use, them for appearance, Dosiiive Spectiled 14 temous Lincoln 8-80 P&Yoﬂ]%v‘vr;e-efge'
e e Fratai 'ms Swent for " literature, or ask your* cocntnnmlav 'a?n%tctmmmny&uuz"% receiver.  Write for information on' | entire musical scale. Write 1o us,
as manufacturing_ trade. | | deatec to show this line to you. || yoares; gealers. Lincoln No. 10F rst; and Lincoln | = g ANDAR CORPORATION
Cortiandt Panel Engraving Co. C. E. MOUNTFORD FAHNESTOCK ELECTRIC co. | O 100 second Audlo Transformers. | | SR\ DEG g TP ORRIIO8 orik
165 Greenwich St.. N. Y. C. 30 Sullivan St., New York Long Island City, New York LINCOLN RADIO CDRP. ’ Dirviston of Farrand Mfyg. Co.. Inc.
= - 329 8. Wood St., Chicago, (1l

— — - — — 3 -

ROLLER - SMITH PRECISI
NOPHONIC INSTRUMENTS FOR RADIG
TUBE Pacent PYREX
CAPS , Radio’s
o "“:I:h Insulating
'0 e -
bent” trom THE ELECTRIC AT
- | h It it’s Insulation—be
I e mlﬁg:és UMENTS PICK-UP sure it's PYREX.
employ WESTON INSTRUMEN
Nophonlc Tube Caps. Stops || WESTON INSTRUMENTS  are P El . e foridescrizieg
all vibration of the flament I | precision instruments. acent ectnc 0. | we manutacture an instrument, for
et || wemesemen (]G e e i ol ek
m b B 91 Tth Ave. ew York' §| ROLLER-SMITH
589 Frefingh Ave.. Newark. r COMPANY |
L Wiimintton, Dot retinahuien Ave- Newar | 2134 Woolworth Bidg., New York |
VITALITONE w— — —
Lifelikton  5AVE YOURSELF MONEY ' RED LION
SPEAKER |
SET BUILDERS Cabinets
Ask for! DEALERS!
Wterature Save money, time Authorized BRAIDIT
and bother by furniture for 5
Carborundum purchasing  kits UNA twaten Hook-Up Wire

and__parts from
us, Maximum dis-
counts to dealers,
Latest kits and
parts always in
stock. Send NOW
for catalog.

deslgn a work “The Braid Slides Back”
ofart. Walnut | | aake your connection, solder
fn 1two- | |t “and the insulation slides
toned panels. right back into place.

W SOLD 1Y ALL DEALERS
tatlsand prices It yours can’t supply you,

THE LOGICAL DETECTOR

Bell.clear, Noiseless,- Sensitive
The 'Dctcctor talon'e :ls fsuned for
use in any set wire or a per-
Reception 8o perfect that you will | manent crystal detector. °

believe you are in the studio with : Model _illus- order direct

the artists. Take Do substitute. | Write for literature. Wholssala Radio trated. $45.00 | | 55 Fr...3% 25 Ft...30c
INSIST on Vialitone CARBORUNDUM COMPANY Servico Co. | pED L1ON CABINET COMPANY CORNISH WIRE CO.

VITALITONE RADIO CORP. Niagara Falls, N. Y. 6R Chureh St. Red Llon - - Pennsylvania | 32 Church 8t., New York

88 University Pl., New York, N. Y. | New York |

The Rab1o DIRECTORY is your buying guide. Space permits display of
only one product at a time,, .\Write advertisers for complete catalogue.
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‘_MKJESTIC "CONE

Natural ‘
Tone

Deslgned
tor use

Postpaid

AMPLIFLEX LOOPS |

Collapsible,  Folding — Built-in
Compass. _List price, $32.50: our
price. $2.79, postpaid. Write for
Spectal Bargains now. |

SPIEGEL RAD!O COMPANY

135 Liberty St.,, New York City

Moisture-Proof Extension Cords

Birnbach Extenston Cords permit
the Loud Speaker to be maoved to
any room in the house. Attaches
instantly. Install a Bimbach Cord
and put an end to distortion se
often due o Ladly insulated ords.
Your netghborhood dealer has these
sizes in stock: 10-20-30-40-50-100 '
foot lengths. Send for Catalog.

BIRNBACH RADIO CoO.
264 W. 3ist 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 fur every radio pur-
pose. All the A.C. types.
Write for literature.
Perryman  Electric Co.,
33 West 60th Street
New York City

ine.

. Line of
Radio

Cabinets |- qﬁ“l

Beautiful cabin-

ets made b rl
cra{tsmen to suit
the taste of cvery-
cgrl;e. Model iflus-

| a= our Type 1. American walnut
imported overlays. Price 536.50.

Write for Uterature

nAnlo ALLIED MFRS. CORP.
1340S. Mi , Chicago, Il

RECTIFIERS
Bone-dry
Noiseless, Durable
Compact

B-L Rectifiers em-
body a ncw prin-

SR ey o
a.ptable to all

for further infor-

THE BENWOOD-LINZE co.
1832 Washington Avenue
St. Louis, Mo.

An improved motor for loud speaker
9] peration. Power without saturation. |

Permanent adlustment assures the |
highest quality tone reproducuon
Write for detatls

BEST MANUFACTURING CO.
1200 Grove St. Irvington, N. J,

WEBSTER

AU TO-POTENTIALATOR
A Webster product that instantly and
automatically regulates focal A.C.
voltage, producing e¢ven supply of
curmn'. best sut l}(gi 1or operatica of
AC. for our cat dog.

THE WEBSTER COMPANY
854 Blackhawk St.. Chicage. Iil.

AIR KING

The Ultimate in Precision

Short-Wave, Plug-In Coils

Write for complete details

and free instructions for build-

an efficient short-wave
celver.

AIR-KING PRODUCTS CO.

222-226 Grand Street
‘ Brooklyn, N. Y. ‘

GAVITT

EXTENSION CORDS

A fine, durable cord. Rubber In-
sulated, twisted, and covered over
all with'high-grade mercerized braid.

Wrlte for Uterature

GAVITT MFG. CO.
Brookfield - - Massachusetts

VICTOREEN RADIO PRODUCTSI

assures maximum
Send for our cataloa :nd

THE GEO. W. WALKER CoO..
2825 Chester Ave., Cieveland, 0

UTAH Exponential Horn

Tiustration shows Serics OOO—A
very popular ml.mber for Phon
Cnhlnets Send for complete cal

the various horns of this vype t.hm
we manufactire.

UTAH RADIO PRODUCTS CO.
1615 S.Michigan Ave,, Chicago, III.

—

RADIO PARTS OF
EXCELLENCE

200,000
RADIO NEWS readers
carcfully sean the RADIO

A complcte line of auality radiv
parts and tools. Sockets (o accom-
modate all  tubes. Beautifully
designed dials and knohs. Bind-
ing posts, extension connectors; !
many other radio varts.

ELECTRICAL PARTS
€O.. INC..
Hoosick Falis, N. Y.

DIRECTORY every month.
YOU!& product here, at

the lowest cost in the

world’s largest and most

widely read radio maga-
zine

RATE CARD:

Per issus

Three tima rn|e .$25.00

Six tim 23.75

Twelve time rate 22.50

No order for less than

three insertions accented.
Write for information,

Radio News. 230 5th Ave,

BODINE
ELECTRIC TURNTABLE
Desl ed by experts for radio-phono-

combinations. Positively no
ntcrference in the

BACO VOLTAGE REDUCER

E?uallzes A.C. voltages on the re-
ver. Saves the tubes from over-
strain.  Prolongs life, Install them
for absolute protection.

| Write for literature

BACO ENGINEERING CO.
1341 Flatbush Av., Brookiyn, N.Y.

H. A. STILES
Beautiful Cabinets

Be sure amd see our line of cab-
inets before you huy. Reautifully

Write today for full information on | designed—beautifully made amd
this big ngw,de{:lopmcnt. beautifully finished. Al standard
BODINE ELECTRIC CO | sizes. Write for literature.

| H. A, STILES & CO..
| 2242 West Ohlo St., Chicago, |, | 174 Portland St.. Boston, Mass.

HCRAFT WROUGHT
N RADIO TABLES

H. SMITH SALES CoO.. I
755 Boylston sc Boston, Mass.

Arcturus
Leads
Again

The ARCTURUS
ty 22 was the
fArst  shielded-grid
tube on the market.
1 ARCTURUS not
only leads in devel-|

opment, it leads ln quatity.
Send for our catalog of Arcturus Tubes
|—leaders. first. Jast. and always.

| {ARCTURUS RADIO COMPANY

Newark - - New Jersey

|l RANTI line ot ramo roducts has
| made them the standard for compari-
son throughout the radio world.

| Write for complete literature
\1 FERRANTI, INC.

FErRLA Y

SHIELDED GRID SEVEN
The World's Most Powerful

Receiver

A.C. operated. Extremely sen-
gitive.  Terrific ampiification.
Only two controls: one for tun- |/
ng, the other for volume.
Wme Jfor information and
Electrical Research Lal
Chleaao - Illinois

DE JUR
VITREOUS ENAMELED
POWER RESISTANCES
For "*B" eliminators. power ampli- |
ners and electric sets. These resist-
are backed by 16 years of con-
tlnuous. satlslactory service to the |

radio public. Write for catalog.

DE JUR PRODUCTS CO.
199 Lafayette St., New York, N.Y |

| 130 W. 42nd St., New York,N.Y.

Ferranti |, paen
Transformers Gothic
il and Chokes | Mantel
I for Speaker
Every
Purpose I For .Enlectric
Battery
The unlform Sets

Handsome, compact, wonderful pur-
ity of tone. Equipped with new tone
filter. Never rattles, regardless of the
power behiud it. Send for particulars

HERALD ELECTRIC CO.
| 29 East End Ave., New York, N.Y.

A LONSOLIPATED
6 RPORATIONS
COMPLETE
AERIAL KITS

AND

EQUIPMENT

Ask your dealer or write direct to

CONSOLIDATED CORPS,

Green and Congress Sts.
Chicago, lll.

QVOGUE

NONPAREIL
RADIO TUBES

highest quality. R
our llerature before
ALLEN MFG. CO.
,102 North Flfth St.
Harrison, N, J.

SONORA

ELECTRIC
PHONO-
GRAPH
MOTOR
For Rndlo-l
phonograph
combinations.
Absolutely no interference with

programs. Made by speclalists in
phonogmph equipment.

Send for full informatim \

SONORA PHONOGRAPH CO.
50 West 57th St., New York, N. Y.

Stevens
Speakgrs
The |

Stevens
’ Speakers
reoroduce tones
a8 they
come from the entcrulners Clear
and accurate of the entire scale.
Write. |

EVENS MFG. CORP
46 Enst Hauston St.. New York |

NAME
PLATES

WE lﬁFEl.-IHI.llE
IM MAME PLATES GF
ALL VARIETIESS

ETCHED PLATES,

S5ED PLATES
SCUTCHEDN PLATES

EM

REMLER

Interchange-
able Induc-
tances

Designed to be plug-
ged into the standard
UX socket, Eauip-
ped with easily re-
moveable and inter-
changeable primaries.
Vartous primaries are
avallahle. Write for
{iterature. o

Gray &
Mfg. Co..

Danielson
260 First

st., San
Catifornia.

Francisco.

Just the right tube for |
radi Po

buying your next tubes. |

Silver-Marshall

| 660-17!A UNIPAC
Supplies complete “"A-B-C’’ Pow-
er. Contains built-in push-pul)
smplification stage requiring 1wo

| 1714 type power tubes.

List Price Wired 575.00 52950

YOUR

in Kit For m—Vour Cost $26.50

ALL NEW SEALED CARTONS,

RAUNER RADIO CO.
New York City

! 142 Liberty st.,

TUBES OF
EXTRAORDINARY
MERIT
Maximum_satisfaction

|| SYLVANIA PRODUCTS CO.
'Empnrlum - Pennsylvan

The Rapio DIReCTORY is your buying guide. Space permits display of

only one product at a time. Write advertisers for complete catalogue.
www.americanradiohistorv.com
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“‘

*ﬁrﬂedlers, (ommunily Sel Builders, General Repairmen #
and Agenls!

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.

elevision
is here!

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.)

% W S\ v : & ' 144 PAGE
fn - —< 1| RADIO
ILLUSTRATIONS \/ <. 2 ' CATALOGUE

P 1”] 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, ra@io instruments,
All orders are positively shipped within twenty-four hours; quick, prompt, cour-  accessories and radio findings than any other radio heuse in the country.

You will find ingCatalog No. 18 the largest assortment of radio merchandise in this country. Radio Specialty
carries more radio parts and radio material than any other house in the country. You will find in this catalog

1/ 4 . positively the largest variety of radio merchandise. .
P | If you are in need of certain small radio parts that other radio and mail order houses do not bother to carry
R l get the Rasco Catalog and you will find the small parts there. anything from a screw to copper ribbon, tele.

phone diaphragms, as well as thousands of other small radio findings. Just to mention a few: .
Lugs, nuts, jacks, plugs, all kinds of knobs, cords, panels, screws, sliders, washers, selenium, tinfoll, 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. antenna connectors, as well as thousands
of other articles. We carry the Largest Variety of Small Radio Parts in
the World, BUT We also carry All Standard Radio Merchandise.

ANYTHING Y
IN RADIO /1}1

98W PARK PLACE, NEW YORK

Please say you saw it in Rapro News

www.americanradiohistorv.com
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Radio Free Blueprints Available

(Continued from page 319)

factorily in this manner, yvou can make it
work a loud speaker by adding this simple
two-tube amplificr to it. This amplifier will
also work perfectly with any tuning system
if it is connected after the first detector
tube.

No. 56, “The Neutroheterodyne,” June,
1928 number: This is a seven-tube super-
hetcrodyne of advanced construction and
design. Although we do not recommend it
to the beginner, the man who has made one
or two small sets 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-
leterodynes, as the intermediate transfonin-
crs can be wound at home and matched
without trouble. Unlike most “‘supers,” this
receiver tuncs with only single sets of dial
readings, and not with double readings.

No. 59, “4 Sturdy and Dependable ‘I’
Power Unit,” July, 1928, munber: This is a
husky “B” socket-power unit, designed es-
pecially for the Neutroheterodyne, hut which
will work cqually well with practically any
other rcceiver. It provides a maximum of
350 volts for the operation of a 210-type
power tube and has enough capacity for a
ten-tube receiver.

No. 37, “A Crystal Set,” July, 1928 num-
Ler: This is the very simplest possible radio
receiver that can be made for the actuatl
reception of signals from broadcast stations.
The whole thing is only six inches square
and three inches deep and can be assen-
hled at a cost of less than $2.00. It uses
neither tubes nor batterics, but will bring
in stations up to 25 or 30 miles away. It
can be assembled in an evening by any in-
telligent 12-year-old boy.

No. 58, “4 ‘Junk Box’ Short-Wave Re-
ceiver,” July, 1928 number: U'his is one of
the most popular receivers Ramo News has
cver described. It is a simple two-tube
affuir assemhled on a small board, and uscs
parts that practically every experimenter
can find 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 pcople who have huilt this
set have heard short-wave broadcast sta-
tions in many parts of the world.

No. 60, “A4 Tuo-Tube Reflex Set of Sim-
ple Design,” August, 1928 number: Another
good set for the beginner. It uses two
tubes, but gives the results that about 31/,
tuhes would give in an ordinary circuit.

No. 61, “A Booster Unit for the Brown-
ing Drake,” August, 1928 number: The
original Browning Drake uses only one stage
of tuned radio-frequency amplification. 1f
vou own one of thesc receivers and want to
increase its sensitivity and selectivity, make
up this simple booster and hear more DX.

No. 62, “4 Screen-Grid Short-1Wave Re-
ceiver,” August, 1928 number: Most short-
wave receivers use a simple regenerative
circuit. This one has an additional radio-
frequency amplifving stage which makes the
reception of distant short-wave broadcast
stations more reliable. It has only one tun-
ing control and does not require compli-
cated shiclding. It is an inexpensive, easily-
constructed set that will work without
trouble.

No. 63, “The Screen-Grid Strobodyne,”
September, 1928 number: This fine set has

A.C. Set without changes in
wiving or even the cost of new tubes

Kuprox A.C. Power Pack.
Makes any battery set an
electric C. receiver.

$32.50 up.

Kuprox Multi-rate Recti-
fier, for trickle charging,
dynamic speaker opera-

tion, etc. $11.50

Kuprox Replacement Unit

eliminates acids, liquids,

bulbs from trickle char.
gers 0

HERE'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
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
radio power for any size set. Or separate fila-
ment and plate models for those who desire this
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.
Formerly The Kodel Radio Corp.

501 E. Pearl St. . . Cincinnati, Ohio

PROX

POWER PACK

Pleasc say you saw i in Rapto NEws
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Antenna Systemn

will improve

Your RadioSet!
[

Few set owners realize ;

how important it is to have
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

corrode,

Beldenamel Aerial
Bare Copper Wire is protected
Aerial Wire against

Corrodes
Rapidly

COoTYO-

Other Belden Radio Products

Indoor Aerial Kits, Colorubber
Hookup Wire, Aerial Accessor-
ies, Battery Cords, Extension
Cords and many other items are
included in the Belden Line.

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 §. Western Ave. « Chicago

been acclaimed the most sensitive one of
the year. It is an improvement over the
original Strobodyne, which was described in
Ramo News last summer and which has
achieved world-wide fame. ‘The large bluc-
prints show every detail of the intcresting
construction.

The three latest blucprints are listed else-
where in this number of Ranio NeEws. They
show the construction of a completely
shielded short-wave receiver, a simple
screen-grid set for the beginner, and a com-
bination broadcast and short-wave outfit.

Please remember to write your name and
address clearly, and to state specifically
what blueprints you want.

Reception in a Draped Room
is More Pleasant

A ROOM which is generously furnished
with rugs, 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 cchoes, which
sometimes completely spoil the performance
of the set.

Treatment of a Baseboard

F you plan to use a wooden baseboard .

as a permanent part of a radio receiver,
it is a good idea to give it two or three
coats of shellac or varnish before mount-
ing any instruments en it. It will then be
less susceptible to warping than if it were
left uncoated.

PENETRATING RADIATION
When Dr. Brown’s X-ray machine
Made static in our block
The meighbors lost their patience and
The patients lost their Doc.
—Helmers Huebner

Radio News for October, 1928

MASTER
VOLTAGE
CONTROL

This voltage regulator (patent pending) is a
necessity on all A-C sets. It protects A-C
tubes from burning out by reducing excessive
line voltage to the proper value. Anyomne can
install it. Requires no guesswork in setting
for the proper voltage., Has no moving parts,
therefore nothing to wear out or get out of
adjustment.

NO TOOLS
NECESSARY

Simply call up the
power company in your
district and ascertain
the maximum line vol-
.  Plug your A-C
set into the marked out~
let of the MASTER
VOLTAGECONTROL
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. Once
installed it requires no
further attention. To
get roper life out
of A-C tubes and keep
them from burning out
use a MASTER VOLTAGE CONTROL.

PRICE $2.50

At your dealers or write us.

* MASTER ENGINEERING CO.
. Dept. 827-N
124 South Michigan Ave., Chicago, U. 5. A,

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

ARTIE

A New Principle in
RESISTORS

Steel Tube—Vitreous
Enamel

New steel construction makes
them unbreakable. Dissipate
more heat. Lighter in weight. I
Terminals will not become
loose. Carter again leads
with this new product.

{‘arter Radio Co. i

CHICAGO

Please say you saw it in Raplo News

www.americanradiohistorv.com

Elections, football games, rE.:;
National events will boost radin
business this year. Setbuilders wil
reaparich harvest, Barawikservice will

i
make youmoney. Everythingin A-Csets, *\1\-

t radio stocks ort

ies, id’s |
g:m, supplies. orld’s lar Toweat o

nd. Orders shipped same
wholesale prices.
Mail coupon for free Rad:'& %‘gtdog mm;
Canal Sta,
BARAWIK CO. cuicaco,u.s.a
o Mail fhis coupon for Free Radio Guide,
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LOFTIN-WHITE
JEWELL «*MIESSNER

PROVISION
IS MADE
FOR
ELECTRIC
PHONO-
GRAPH
PICKUP

. A-C

- Recerver

to be the

o " World's Greatest

Jewell and Miessner Licenses

LOFTIN-WHITE TUNER

JEWELL DUAL IMPEDANCE
POWER AMPLIFIER

Distributors for Loftin-White
Tuner R. F. Amplifier, Jewell Audio
Amplifier, CeCo Tubes, Airchrome,

and Jensen Loud Speakers

FIELD REPRESENTATIVES WANTED

RADIO PRODUCTS LABORATORY
1931 Broadway, New York, N. Y.

Gentlemen: Kindly send me, without obligation
your Field Representative lan.

i RADIO BROADCAST
RECEIVER

REGARDLESS OF PRICE

Sold Only Through Authorized Representatives.
Complete or in Unit Form

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 sensi-
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
Miessner system of A.C. operation is employed the A.C. hum is reduced to an absolute minimum.

Mr. Radio Fan and Professional Set Builder!

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.

Unconditional Guarantee---You Being the Judge

We unconditionally guarantee this receiver to be the best radio broadcast receiver that can be
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

F. A. JEWELL—GENERAL MANAGER
$ 1931 BROADWAY - - NEW YORK, N. Y.

Please say vou sew it in Rapio News
www.americanradiohistorv.com
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[ TonarroL ]

JII“"""I"”[H' [/

Exelusively Licensed by Toch-

nidyne Corporation under U. 5.
t Nos. 1593858, 1031103
o 1034104 <

U. 8. Patent 1,676.869
and Patents Pending

TONATROL

Trade mark

A Complete Line of Volume Controls

Concerts, sporting events, speeches, jazz—how much
better they come in if your volume is just right!
Tonatrpl enables you 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 with filament switch or power switch
attached—$1.50 to $3.00.

TRUVOLT

Reg. U. S. Pat. Off.

ALL-WIRE RESISTANCES

The ideal variable, fixed, and tapped voltage controls.
Truvolt Variables simplify B-Eliminator construction
by eliminating difficult calculation and making all
adjustments casy. 22 Stock Types—$3.50 each,
Truvolt Fixed Resistances are adjustable to different
set values by the use of sliding clip taps—an exclusive
Truvolt feature! Made in all desirable resistance
valucs and current ratings.

Radio News for October, 1928

Laboratory Takes Wings

(Continued from page 301)

at 2:00 P.M., en route for Dayton. Com-
munication was maintained between Bolling
Field and the airplanc until Burgess Field
was reached, where we landed. The last
one-half hour schedule was interrupted due
to a “short” in the keying circuit in the
airplane transmitter, but signals from the
Bolling Field station were as audible at
Uniontown as throughout the trip. Upon
taking off at Burgess Field a short sched-
ule was worked with WYI at that station
by telephone.  As the beacon from Dayton
was laid on the Uniontown-Dayton coursce,
WYI was asked to stand by while the air-
plane worked Dayton by plione. Telephone
communication was established before reach-
ing Wheeling and maintained until landing
at 6:45.
ARMY SETS SUCCESSFUL

“This trip has amply demonstrated that
the SCR-134 can work far in excess of its
conservative = rating.  The experimental
double-voltage engine-driven generator func-
tioned perfectly throughout the 22-hour
flight. This type of gencrator used some-

the SCR-134, and will be used for the long-
range bomber sets now under development.
The adoption of this generator will lighten
the power load on the homber, over the
SCR-135 power installation, approximately
190 pounds and will displace power equip-
ment and other apparatus at a saving of
approximately $600.00 pcr bomber. A sim-
ilar tyvpe generator for observation planes
will reduce the observation load approxi-
mately 50 pounds, and displace equipment
costing approximately §100.00. A similar
generator will eliminate the need for bat-
teries on pursuit planes and will lighten the
pursuit load considerably by the displace-
nent of dynamotor and Dbattery.

“With the faeilities for dirvectly compar-

what in excess of the power requirement for.

o

ing vavious types of apparatus in the air-
plane during flight, and for muking repairs
and changes on apparatus during flight, the
C-2 airplane has more than paid for itselt,
Phasatrols: even in .th('e limited tl}ne that' it has bheen
“Tlectrad in commission as a flving radio laboratory.
Elfmninntor . X e . "

Considerable data have been obtained on
short-wave propagation during the day, and
this type of airplane, due to its navigation
and power equipment, will malke it possible
to safely and economically conduct loni-
range night radio and navigation experi-
ments.”

Electrad specializes in a full line of
Controls for all Radio Purposes
~CUT HERE —
ELECTRAD. INC., Dept. N-10, 175 Varick St., New York, N. Y.
Please send me descriptive ¢irculars on the following products and put me
on your mailing list for similar literature.
....General Cireular; .. .. Tonatrol Volume Controls;
....Royalty Variable Resistors: ....Truvolt Divider;
Control” Manunl” (enclose 10c. for matling(; ...."'W
Shall T Build?" (enclose 10c. for muiling).

I am particulurly interesied in

PRIVATE EXPERIMENT

Radio airplane experiments of extensive
nature are now also being conducted by the
| Pilot Eleetric Mfg. Company, of Brooklyn,
| New York, under the supervision of its re-
scarch enginecr, Milton B. Sleeper. For
this work a specially-constructed six-passen-
rer Stinson-Detroiter monoplane is being
used, the various experimental transmitters
of the plane operating under the call Jetters
2XBQ. A portable ground station with the
call letters 2XBBP, erected at Curtiss Field,
Long Island, is also on the air frequently.
Pictures of this plane appear on page 301.

The mectal “fusclage” of the plane is
honded together to form a low-resistance
electrical path, to be used as a “counter-
| poise,* ov artificial ground. The ignition
system is thoroughly grounded to prevent
spark interference. Details of the interest-
|'ing work being done with this plane will he
published in a forthcoming number of
| Ranio Nrws.

N

HOOK.-UP BOOK FREE
Improve your reception with

CARBORUNDUM

Grid Leaks and Resistors

THE CARBORUNDUM COMPANY
DepPT. D-1, NIAGARA FALLS, N. ¥,

|
|

One good radio idea may be worth -
millions, Barawik has thousands of ideas
for radio set builders to make more money.
Barawik’s Big Radlo Book will help you
while elections are on and big national
| events stir the world.

Send for your copy today — NOW,

IBARAWIK CO. Jlcgss, s a

e

100 Volt Edison Element. i
Non Destructive, Rechargeable B’ Battery with
charger. Shipped dry with solution, $12. 140 Volt with
charger, $17. 180 Volt Power Unit with Trickle
Charger, $24.00. Free sample cell. See how it
operates. i
SEND NO MONEY—PAY EXPRESSMAN I
Write for our Free Illustrated 24-page Booklet
SEEJAYBATTERY CO., 915Brook Ave., New York J

Ploace av yon. saw it 1n Rabro 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
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 othersin 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 l
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 ... ... . $ 6.00
26" Wall Cone Speaker complete

with Twin Unit. ... ... .. 8.00
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 todayv for our large illus-
trated new Catalog "B, showing
how this orgamzation ot men
with yvears of experience in Radio
can give you personal service.

Allied/Radlo

CORPORATION
¥i1l W LAKE STREET, CHICAGO

6 TUBE SUPERPHONIC RADIO—316.95
F REE—Siz tubes, tested and matched
An amazing value that can’t be beat! Latest 6-tube tuned
radio frequency circuit. Metal chassis, shielded. Extremely
gelective. Long-distance reception. Send for fi%lg&e;‘oe de-

geriptive cireular. Value $60, our price $16.95. oday.
Radio Equipment Co., D. 12K, 549 S, Wells St., Chicago, 1l

The Photoelectric Cell—
Radio’s “Eye”

(Coutinved from page 307)

small currents in the cell. 'Thus the shading
of the object is translated into an electric
current of varying magnitude.

‘The application to the talking wovies is
extremely simple in principle. Sound, as
vou know, consists of vibrations of the air.
Each pitch has a definite frequency that is
a definite number of vibrations pev second.
Sounds are recorded on a strip of film, along
one side of which little wavy lines represent
individual sound vibrations. When this film
is run at the customary speed, a certain
number of these lines pass a given point in
each second. Where they ave closcly spaced,
of course, more pass than where the spacing
is greater. A narrow heam of light is passed
through this film into a small photoelectric
cell in back of it. Where there ave no wavy
lines, the intensity of the light bean remains
constant and, consequently, the current
through the cell stays constant. When the
little lines move across the light heam, how-
ever, they cut off the light a definite muon-
ber of times per second. This weans that
the photoelectric-cell current decreases and
increases again the same number of tines
per second. If this current is passed
through a telephone recciver 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.

AUTOMATIC INSPECTORS

Another application of the photoelectric
ccll has been to the sorting of cigars. After
manufacture, cigars must be sorted into
various grades, depending upon their rela-
tive degree of lightness or darkness. For-
merly this was done by eye. Now the cigars
pass on a conveyor before a photoelectric
ccll, and a beam of light directed on the
cigar is reflected into the cell. The lighter
the cigar, the more light is reflected into the
cell, and the larger will be the current in
thie cell cirenit. Cigars are separated into a
number of different groups, according to
their shades, by the action of selective re-
lays operated by the photoelectric 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-
sue.—Eorror.)

A rather similar principle is made use of
in a photoelectvic cell device for testing
breakfast foods. The corn flakes comc out
of the oven on a conveyor and pass heneath
a photo cell.  If they are overdone, they are
dark in color and little light is reflected into
the cell; while if they are undevdone, ore
light passes into the cell. 1In the first case
the cell current is compavatively small and
in the second large. The cell curvent is used
to operate relays which control the furnace
temperature.

Another interesting application is the an-
tomatic recording of daylight. The ccll is
exposed to diffused daylight and the cell
current is passed through a recording meter.
"The meter vecords on a strip of paper the
variations in curvent which are, of course.
proportional to the variations in daylight in-
tensity.

Another application is to the control of
street or sign lighting. When the light in-
tensity drops below a definite value, the
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TELEVISION
Amplifier Kit

WIJ‘H this precision-built kit you can assemble

at minimum trouble and expense an efficient
amplifier for securing quality reproduction in
your television reception apparatus.

The audio amplifier is an extremely important
part of television receivers. 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 precision -
bujilt 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.

o

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-
der only. Also sent §
C. 0. D, plus postage in
U. S. if 51.00 accompanies
order to Insure carrying
charges. In ordering be
sure to name set and tubes
used, such as UV19
UX139, WD11, 201A, UX22¢
or UY227. Price 515.00 or
$17.50 for A. C. Sets.

The SUBMARINER

will convert your regular set jnto a short-wave recefver by elmply
inserting a plug in pluce of one of the tubes. This takes but a lew
seconds. ith ~*Submariner” it will enable you to tune between
26 and 68 meters.

‘This device operates with all sets, such as T.R.F.,, Neutrodyne,

tlona) tubes, batteries. or cofls required.
speaker it will do so with *Submariner” attached. Operates
as o wave changer with Super-Heterodyne and as detector
unit with others.

SHORT-WAVE RECEPTION

is practical, and especially in summer, as they penetrnte better
and there i3 less static. The *‘Submariner” waveband includes
practically All Powerful Stations Which Booadcast Pro-
grams. You may ulso listen to amateurs from all parts of the
world who transmlt code messages. You wilt have one of the
most_efficient short-wave recetvers when the *‘Submariner” 18
attached to your set. Get a *‘Submariner” so you may have
command of the short-wave activities as well as the broadcast
band. If your Dealer does not carry

ORDER TODAY DIRECT
This device has been nattonally advertised, and sold tn all parts of
the world for the past tico years

J-M-P MANUFACTURING CO., INC.'

$4 SAVES YOUR
SPEAKER

The CRAFTSMAN Dollar

Speaker Filter is guaranteed

to relieve speaker of plme

D.C. (180 to 250 volts). Com-

plete Protection. One Dollar

Postpaid. )
CRAFTSMAN RADIO

PRODUCTS
9 Orchard St., Newark, N. J.

<


www.americanradiohistory.com

!

4

Radio News for October, 1928

current through the cell also drops propor-
tionately; and it can he made to operate a
relay which will switch on the lights.

These are a few of the applications of
the photoelectric cell. It has great possi-
hilities for any work in which light plays
a part, and T believe that, once its charac-
teristics are understood by engincers, it will
find as many uscs as has that other mem-
ber of the vacuwmn tube family, the radio
tube.

How to Build from the
Schematic
(Continued from puge 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 shielding, when he
introduces it into his construction. He reads
the schematic circuit as a plan which allows
him considerable latitude in his sclection of
material, so long as its electrical effects
are properly proportioned. In other words,
the schematic diagvam is his servant; while
for the neophyte the pictorial diagram is a
waster who must he obeyed literally.

Lengths of Flexible Wire Useful
in Experimenting

RDINARY flexible lamp cord, which

is the cquivalent of No. 18 wire, is
very convenicnt for temporary connections
in experimental work. It is a good idea
to cut up a dozen or so picees of different
lengths (one foot to threc feet) and equip
their ends with clips. Quick conncctions
can then be made with these wires without
the necessity for soldering or for the use
of pliers.

The Humorists Begin Worrving for Us

FVou Lo ;
4!

“Uhen the latest tolevision iuvention is attached
to onr telephones, we shall be able to sce the
person we are speaking to—

—but no tnvention has yet been discovered that

cutirely eliminates the possibility of being sud-

denly switched on to a wrong number!”
~—*London Opinion.”

=& of any importance
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describes many opportunities

HUNDREDS OF MEN HAVE
WON SUCCESS THIS WAY

‘The National Radio Institute is [

the oldest and est Radio
home-study school in the world.
It has prepared hundreds of men
for the Radio profession—some
of them now holding leading po-
sitions in this industry. You'll
find N.R.L-tralned men in prac-
tically every Radio o{ﬁx;glzuﬂon

ughout
the world. The same practical
tested training that enabled these

& men to get ahend is now open tg

You. And this trainipg has been
improved, enl greatly to
keep up with the constant ex-
on of Radio opgonunlues.
Executive with Big
Corporation
“Am now Secre-

¥ my formerposition

as Editor of Radie  \
Home due to the
splendid training I

i 2ot from you."— Lestie G. Biles,
1182 Broadway, New York City.

Earns 51000 by Spare Time

ork [
*In sparc time in
the evening I have
made about $1000
since sturting your
course. I am gol!
right ahead wil
lessons and

diosure isa field of ;
unlimited oppor-
tunity."—Deloss Brown, South
St.. Foxboro, Mass.
From Miner to Over $5000
Yearly
“Two years ago L

! enrolled for Your

‘I Inanager
for the entire state
of Michigan for the
NationalLeadBat-

i terv Co_. salary

$3480, bonus $360,
and commission on sales that B
& boosts it over $5000. Your train-

redit.”—Wm.

L s all the ¢l L
H’g %‘g}lson. 1429 8. Michizgap &

Ave,, Chicago, I}

. S

to make big money
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. I'm not
asking $5 or $6 for this book—it's FREE. If you're
earning a penny less than $50 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, speedy, growing, live-wire profession—needs trained
men for its good jobs. Television, trans-Atlantic Radio telephony, n any
other wonderful inventions and ({e\-elopments are being made ccpstantly
in this fie)ld! Each one means more big-money opportupities for a trained
Radio man. My book gives the facts about these Radio opportunities.
And more—it tells how you can get all the training in Radio you need,
quickly and easily in your spare hours at home, by my pew and rractical
methods. In a short time you, too, as have hundreds of others, can be
prepared to take advantage of these big-money Radio opportunities—
salaries of $50 all the way up to $250 a week not unusual. My Free
Book will give you all the Facts and Proof.

Extra Dollars for You RAlmost At Once

Think of making $15, $20, $30 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 and 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 rossible
for you to be makin% 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 training.

I’ll Send You this Big 64-Page
Book FREE

My book is filled with photos_and facts~—the pay-
raising facts you want to read. If you're interested in
Radio, or if you're interested in making more money,
you owe it to yourself to read this book, The book
absolutely won't cost you a cent, and fyou' place
yourself under no”obligation by sending for it.

No previous: Radio experience needed to take
advantage of this offer, No special schooling re-
quired. Send coupon today.

J. E. Smith
Address J. E. SMITH, President
National Radio Institute, Dept. 22SS,Washington, D. C.

—— ——— — — ————— ——— —— — - o ]

J. E. SMITH, President,
National Radio Institute,
Dept. 2288, Washington, D. C.

Dear Mr. Smith: Kindly send me your free 64-page Radio
book, with all information about learning Radio for bigger
pay. I understand this places me under no obligation.

Name.......... S 6500800060000000000000800 RO D08 BB00a00
Address......c.ooovnn. BB 00AA08000060300000640806494000
TOWIl. oo e vennnnnooannnnnnnes e State. L. .
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TELEVISION

- and the

accepted motor jor lt'

N JUNE FOURTH 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
lustrated above wasresponsibleforthe
success of the Televisiondemonstra-
tion. Many motors were tested but
the Baldor Single Phase Motor with
constant or adjustable varying speed
gave, by far, the best results. Itisthe
only approved motor.

Television requires at the receivingend 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 to 1100 r.p. m. in the 6 pole motor
and 100 to 1700 r. p. m. in the ¢ pole
motor in zmdual steps.

Television requires a motor which will not
spark ; sparking distorts thereceived picture.
The Baldor Variable Speed Motor has
no brushes, commutator or automat-
ic switch, or any device that can
spark.
Television requires a2 motor with little fric-
tion, so as to be able to follow the moving
plcture accurately,
The Baldor Motor is ball bearing,
which means minimum friction, and
is easy to keep accurate.
Television requires a very quiet recejver, so
as not totransmitnoises tothereceiving set.

TheBaldor Motorisquietand humless,

Get the factson thisimproved motor.
Send for Bulletin No. 11.

INTERSTATE ELECTRIC CO.
4355 Duncan Avenue, St. Louis, Mo.

Distributors for the Baldor Variable Speed Motor

ETTER MOTOR "
P s ey

Send for WESTERN RADIO

1929 Catalog’

DEALERS AND SETBUILDERS

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,

Largest stock of Radio Parts.

Prompt

delivery. Write for our FREE catalog.
WESTERN RADIO MFG. CO.

128 WEST LAKE ST. Dept. RN-10

CHICAGO, ILL,

Barawlk, the first and oldest radio
specialty house, offers you unusual
service this year. Bigger stocks,
i’eicker shipments, Jower prices,
al with an old established, reliable
house, Get honest goods, honest service, :.
honest prices. Barawlk service makes
more money. Send now for big new Cata ogshow-
ing lowest wholesale prices,

110H
BARAWIK CO. cuciss'v's:
Ml T Figusp s Tor Thew o Glgilal

WHOLESALE
PRICES

Here you will find a new up-to-
date stock of kits, parts, acces-
sories and scts—everything you
want in radio. Write for Catalog
“B,” quoting special dealer’s
wholesale prices.

Allied/Radio

CORPORATION
Tl W LAKE ETREET, CHICAGO

Please say you saze it in Rapro News
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Television in Colors
(Continued from page 820)

placed in front of the transmitter, and ap-
| peared on the receiving screen in a most

vivid blue. ‘I'his was repluced by red car-

nations, and the red Dblossoms appearec
| very clearly.

A human face was then transmitted, and
when the tongue was put out, the pinik
color showed clearly, the face appearing in
a diffevent shade of pink. A policeman’s
helmet was then placed hefore the trans-
mitler, and the blue shone up most strik-

ingly. By far the most impressive part of
| the demonstration was a basket of ripe
stmwbcnnes, the red fruit showing in an
amazingly vivid fashion against the white
basket. I also clearly saw the living mov-
ing images of a man tying a red and blue
handkerchief alternately around his head.

At present there is great activity in pre-
paring for the commencement of a broadcast
| television service in Great Britain. ‘Tele-
vision will be publicly demonstrated by Mr.
Baird at the Radio Exhibition, to he held
in London betwcen September 22nd and
20th, and it is hoped to have the first re-
ceiving sets available at that time.

A popular type of “Felevisor” will be
marketed, this being a self-contained com-
bined radio and television receiver, with a
sereen about nine inches squarce on the right
and a dynamic type loud speaker mounted
behind a grill on the feft. It can be used
as a normul radio set, and when television
is being broadecast, it will merely be neces-
siry to tune to the special station and then
turn a switch to wake the television screen
to life. There will probably be but two
controls, and the currcat needed for opera-
tion of the television apparatus will be taken
from a twelve-volt storage battery.

At the connnencement the programs will
he transmitted for one or two hours each
evening and will consist of sole items such
as entertainers, lecturers, cartoonists, com-
edians, etc.

One of the first stations to be put into
operation will be 2TV, London, Baird’s sta-
tion, which uses a wavelength of 200 meters
and a power of 4 kilowatts. Other stations
will be opened in the leading provincial
centres later.

Although the first programs will naturally
he of a rather restricted nature, the cxperi-
cuce in the operation of public television
services in Britain and the U. S. A. wmust
quickly lead to improvements.

FROM DOWN BELOW
Radex, our radio anthority, says that he
winds his own cigarettes.—Popular Radio
Weekly (Australia.)

OUR BRITISH COUSINS HAVE 'EM, TOO

r" uwrmm, “&W‘:ﬁ“)

4 r'm.,_-ww\w
e bow Duees)
{Flaws "i

—IT'ireless Canstrucfor (London).
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The Listener Speaks

(Continued from page 308)

it choice of heterodyncs, the writer would
rather hear a peanut-whistle than a fog-
horn grunt—wouldn’t you?

Another beautiful mess in KOIN and
KOIL—neither of whom can be heard
clearly  cnough  for identilication  when
transmitting simultaneousiy.  Stilf, we can
separate WMAQ and WQJ from KIKOA
enough to get the announcements and
music from either with only a faint whistle;
simply because it appears that the Chicago
stations are up a few kilocyveles to let us in.
On the other hand, KQW and WEAI, as
well as KFRC and WJd7Z are absolutely
“the bunk”—the two Pacific Coast stations
invariably have a bad grunt mixed up with
their transmissions. 1If these fellows were
about five kc. apart, we can see no rcal
reason why the reception wonld not be clear
for all except those actually situated under
their aerials, who would be unaffected by
the change; inasmuch as they were unahle
to tune that close in the {first place, and
the local would be so powertul ‘that any
overlap would be drowned out. It is a
cinch that the thousands of listeners be-
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 programn.

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 decimal. Very few, if
any, stations would be required to cease
operations, while those who wanted could
make arrangements for splitting time so
that no two stations would be using the
smne channe! at the same time.

Of course, it all rests upon the possi-
bility of close adherence to assigned fre-
quencies, as a deviation of a kilocyele would
raise Cain in some instances; but if Mr.
Doolittle can regnlate to 100 cycles, that is
surely close enough.

Now, the theory that a channel must be
wide enongh to pass 8,000 cycles at least
sounds O.K. on paper; but can any one
explain to us why we are able to play half
a dozen three-station groups with ten-kc.
bands—and we know they are pretty close
to being ten kec.; say within a half-kc. of
the assigned frequencies® Isn’t it possible
that the factor of interference does not
hold true for stations widely separated geo-
graphically?

Therefore, we would like to see some-
thing done in bringing pressure to bear on
the Fcederal 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 are
sure of one thing—anything would be better
than the present condition, with hetero-
dyning carriers on ninc out of ten channels.

One authority recently stated that even
though two 300-watters werve separated by
the entire width of the continent, and even
though their normal veice range was only
a few hundred miles, if they be transmitting
on or near the same frequency channel,
their carrier waves would heterodyne and
cause snch interference that neither of themn
could be understood. It is helicved that

 VOLTAGE §

. 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
l overloads. Blown condensers
'usually mean blown tubes,
burned out transformers and
chokes, and even the destruction
of speaker units.

I ACME PARVOLT FILTER CONDENSERS—

Supplied in all standard mfd. capocities for 200, 400,
nmf. 1000, and 1500 Volt D. C. requirements. Uni-
form height and width for easy stacking. Supplied
stngly or in complete housed blocks for the tmportant
power supply unis such as Thordarson, Samson

and others.

ACME PARVOLT BY-PASS CONDENSERS are
supplied tn all standard mfd. capacitles and for all
requlred working 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,
coil windings, insulated tubing
and radio cables.

!ACME PARVOLT CONDENSERS

Made by the Manufacturers of

| ACME CELATSITE

el CELATSITE WIRE
LN GBI FLEXIBLE and SOLID
Enameled copper wire in both .
stranded and sohid types.  For_ all types of radio
Also Aeme Lead-ins, Battery wiring.  fligh insulation
Cables, Indoor and Loop  value. Non - inflammable.
| Aerial Wire. 10 colors.

WIRE PRODUCTS

ACME COILS,
MAGNET WIRE,
& VARNISHED
INSULATION

ACME
SPAGHETTI
A superior cambric tubing for
all practical radio and other

electrical requirements. Sup
plied m 10 colors,

—
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Tl

| MAGAZINES |

A year’s subscription to these OF Canada and in Europe. This list
two popular magazines for the of call letters is carefully checked
price of Radio News—alone. If and corrected in each quarterly
you were to buy Radio News and edition.

Radio Listeners’ Guide and Call RADIO NEWS is read each
Book individually for one year month by more radio enthusiasts
they would cost you $5.00. By our than any other publication in the
special combination yearly sub- field. It contains the latest devel-
scription rate you can get both of opments and the most modern cir-
these foremost radio periodicals cuits of the radio world. Honest,

at the tremendous bargain price of unbiased opinions on every suh- ’
$3.00. In order to keep up with ject of interest—this is what

the latest developments of Radio, RADIO NEWS gives you. I
to know the newest sets and how to build Write today—insure your re- I
them, to find every radio broadcasting ceiving each issue of RADIO F 4
station you must read these leading peri- LISTENERS’ GUIDE and * o
odicals of radio. CALL BOOK and RADIO et Q_'?'oq‘qi
NEWS. Take advan- s & &
The RADIO LISTENERS" GUIDE AND tage of this special el 4&5@;{“
CALL BOOK is the foremost quarterly subscription offer— /;{k e&:\qﬁ*\ S
magazine in the field. A special feature of T wo magazines S oV A
th.is remrakable magazine is the up-to-the- for the price of ,"o‘“ ,9‘7\@202’
minute log of every station in this country, one, '/0 &x;“u,oobb‘v@‘
S S -
Special Combination Yearly Subscription Rate ;‘{,32*\6.“ ,,,.QQVQ’O\“ o
PNV e -
$3.00 IS
4 ol P ~ . ...' o
For the Radio Listeners’ Guide and Call Book and Radio News '¢'$Qg~e$$/‘vog\>§t~°&;°‘d " .
EXPERIMENTER PUBLISHING ¥& <80 1 0 7
COMPANY SEE IS e e
230 5th AVE, NEW YORK CITY,N.Y. .2 <" ¥ T @ ¢
Please say you sarwe it in Rabnlo News
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the carrier wave interference is effeclive at
about four times thc normal voice range.

Something onght to be donc and mighty
quick; or there won't be any morc DXN!
This, for thousands of radio fans, mcans no
more radio for them! Let’s see what can
be done—we are open for suggestions. Why
not move one-half the country's stations up
or down 5 ke. as an expeviment?

V. V. Rug,
South Gate, Calit,

(4 problem in radio is caused by the
harmonics of broudeast stations, muny of
which can be heard at several frequencies
which are multiples of their carriers. The
Radio Commission was led on this account
to discard proposals to put several stulions
halfway between the even 10-ke. bands
originally adopted. One of the (roubles
attending the broadcast reapportionment
is the strenyth of olher considerations be-
side those of sound radio engineering and
practical business methods.—kviror.)

Likes the Ukulele

Editor, Ravio News:

Having repaired sets for sowe time, 1
have come into contact with many radio
fans, and they all wonder why the sweetest
music is slighted.  Tn short, they would
all appreciate more, or at least some, Ha-
waiian 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 wedium of
Ranio News gives me the incentive to write
this, as 1 believe the first stations to wake
up to its drawing power will become the
most popular of all.

W H. Prerz,
1514 East 94th St., Brooklyn, New York.

The Modulation Problem

Pditor, Rabpio Nrws:

In his article, “Vacuum Cameras to Speed
Up Television,” in the July issue of Ranio
News, Mr. Clarkson asks why it is neces-
sary to employ a band of frequencies for
television transmission, rather than a single
frequency.

Surely, it is a well-known fact that elec-
trical communication of any kind, whether
it be by telegraph, voice or television, cannot
be maintained by means of a single fre-
quency. It is nccessary in every case to
employ a hand of frequencies. Mr. R. V. L.
Hartley, the neled research engineer, has
shown in a fundamental study of the fre-
quency relations in electrical conumunica-
tion, that the width of the frequency band
ar spectrum used is « divect measure of the
speed with which intelligence of any kind
may be transmitted. For 20-cycle telegraph
transmission, the frequency-band width nee-
cssavy for good signal quality is from 60 to
80 cveles. For voice transmission, a fre-
quency hand 8,000 to 10,000 ceveles wide
should be used. A well-known Jaboratory
for conmnunication research demonstrated
recently that a frequeney-hand widih of at
least 20,000 cyveles is necessary lo obtain
reasonably-geod  resolving  power in  tele-
vision apparatus. This wide frequeney hand
is, of course, rendered uecessary by the
enormous specd at which “intelligence units™
must be transmitted in television.

Amplitnde modulation of a carvier wave
withont introducing additional fregquencies

377

SCAN THE
ETHER
WITH

The New

“222”

SHIELD
GRID

Combining the proven, hyper-sensitive
STROBODYNE system with the tre-
mendous amplification obtained through the
use 'of the new shield grid tubes, in a special
circuit making full use of their extra high
amplification factor.

The “222” STROBODYNE
Latest Design by

R. E. LACAULT, E.E.

leaves far hehind all other types of sets. Its performance
has amazed experienced engineers and it. a e
hard tests with flying cclors.g YA €00 e

SPECIFICATIONS

1—QUALITY OF REPRODUCTION
Through the use of high grade audio transformers com-
hined with a push-pull amplifier and the best method of
detection, the most remarkahle fidelity is obtained. The
results will amaze the most critical musicians.
2-VOLUME :

e tremendous amplification of the shield gr
produce unusual .volume which may, howeverig §>de ?«lag;s-
lated to any desired value through a special control.

3—SEL%CTIVXTY
he very high impedance of the shield grid tube, com-
bined with the special circuit used, maies the tun?: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 LI%I[IT to the range. The noise
level is the only 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 g:ircunt—is incorporated in the set, causing
very weak signals to produce a tremendous response.
8§—MATERIAL
Only the very hest of tested parts are used in the entire
set, insuring permanent high efficiency,
9—DES¥;N

he new *222” STROBODYNE is designed by R. E.
Lacault, E.E., well known creator of gseveralyfzuuuus
circuits, whose reputation is a guarantee of the high
grade radio engineering incorperated in this set.

Read how to build it in ihe 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 DIRECT from
R. E. LACAULT, INC.

116 West 65th Street, Dept. 405, New York City

Cahle Address
LACRAD NEW YORK

Special
EXPORT
Department

Long Distance Phone
SUSQUEHANNA 2095

Please say you saw it in Rapio NEws
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These are the new
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.

Youcan easily assemble the Aero International.
This remarkable set is built around the new
Aero L.W.T. Coils—the acknowledged leaders
in the short-wave field. The foundation unit
for this receiver comes with holes already
drilled, assuring ease of construction and
roper placement of all parts. As an aid to
Kome builders, Aero Kits include hoth large
schematics and actual size pictorial wiring
diagram.
Ask your dealer for a complete Kit of all parts
for the Aero International. If he can’t supply
you, write us, giving his name.

Uses Aero Coil:
L.W.T. 10 Kit

If yon wish to purchase only the Aero Coils
for this short-wave receiver. order the L.W.T.
10 Kit. The price is $10.50. These coils are
designed to be used with our foundation unit.
1f you prefer to furnish your own foundation
unit, order the L.W.T. 11 Kit, price $11.50.
This Kit includes mounting base.

Now Receive
Broadcast
on Short Waves

|

The New Aero
L.W.T. 12 Coils

Here are the newest Aero Coils—the
L.W.T. 12 Kit. These coils are small in
diameter, providing a much smaller exter-
nal feld, and improved efficiency. Order
this Kit if you want the very maximum
results from your short-wave receiver,
Consists of three Aero Interchangeable
Coils and base mounting with Primary
Coil. Price, $12.50.

[

Dept. 105

Convert Your Present
Receiver Build the Aero Short-Wave

Converter and  receive
short-wave programs on your present set. No
cxtra tubes needed. Just plug into detector
socket of your set. Ask your dealer for com-
plete Kit of parts or write us. We have com-
plete Kits for shielded grid, A. C.or D. C.

AERD TEORUCTS

4611 Ravenswood Ave.

Chicago, III’ l

in the process, as suggested by Mr. Clark-
son, is manifestly an iwmpossibility; for a
change in amplitude is invariably accom-
panied by a change in frequency (ie., a
band of frequencies is immediately pro-
duced). This fundamental concept is al-
nmost as old as the art of electrical com-
munication itself.

A clear idea of the nature of complex
waves can be obtained, by anyone having
an elementary grasp of the infinitesimal
calculus, through rcference to DByerly's
“Fourier’s Analysis and Spherical Har-
monics,” a book which has been in print, I
believe, for twenty or thirty years.

Yours very truly,

T. A. JoxEs,
463 West Street, New York City

(In addition to Mr. Jones letter, the ad-
dress of which alone would indicate thal he
has some familiarity with his subject, an-
other making similar representations has
been received from Arnold Lesti, of Los
Angeles, Calif.)

Good Reception ‘‘Down
Under™”

Editor, Ranto News:

I am situated northwest of and about
400 air miles from Adelaide, about 800 air
miles from Melbourne, 1,000 from Sydney
and about 1,100 from Brisbane; and vet 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 any time of the year; and I have
them at good speaker strength on a five-
tube neutrodyne.

Curiously enough, the amatcurs, and par-
ticularly those who work on wavelengths
under 250 meters (FExperimental work on
the broadcast band is more freely allowed
in Australia, where there are comparatively
few broadcast stations.—Editor.) come in
with very much greater strength than the
“B” stations; although they use only from
15 to 50 watts, whereas most of the “B”
stations use from 100 to 500 watts.

On Sunday last, February 19, I logged
WOWO at good speaker strength at 6:30
p- m. (8:00 a. m. Central Standard Time—
evidently an experimental transmission) or
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N\

A REMARKABLE

\

SUPER
TRANSFORMER

Ny

After long and particularly exacting tests
the new Victoreen Super Transformer is now
announced as a radically new and better
product—one that will he as outstanding in
its superiority during the 1929 season as the
previvus type has been in years past.
Write for FREE Blueprint
of the new and perfected Victoreen A.C. Cir-
cult, uging this marvelous new Transformer.
‘The set is easy (o build—of unsurpassed
tone quality and reliabllity.
The George W, Walker Company

Merchandisers of Victoreen Radio Products
2825 Chester Ave., Cleveland, O.

Jhis Book
Brings Dealers

Matchless bargains in radios and accessories. Full line of Sleeper
Browning Drake, Carter, Utah, Tower Speakers, Temple, Majestic,
Kodel, G.E. Tungar, Burgess, Jewell, Belden, Cunningham tubes.
nationally advertised parts, storage batterjes, chax};em ete, Big
g’)pomm ty for live ones who can sell radio. Double sales ﬁmck.
'se your letterhead. Exclusive territories open. Act—NOW!

| NEW ENGLAND MILLS COMPANY

Distributors of Nationally Advertised Radio Lines

Dept. R200 851-55 Washington Bivd, Chicago, IIl.

Elections have brought bacx Custom
Set building. Business is booming.
Thousands of old-timers are clean-
ingup. Let Barawlk show you the:
way to bigger profite, more sales.

nd today for Barawik's Big Bar. &3
galn Book — the radio man’s bible.

BARAWIK CO.™™ " &ireiaeu: . A

1 A REAL SPECIAL OFFER!

LIST PRICE

$39.50:

Unit butit,

of the cost.

Its Kathanode
and when seld

Braud new, in original
factory cases, complete
with cxtra fuse.

charge.

The New Gould
Kathanode

Automatic Radio “A” Power From Light Socket

Model AC-6-K (8-volt) Kathanode Unipower is the highest quality *"A™ Power
Furnishes rich, smooth, untallf7 - o M if

for Lhe largest power tube sets.
as simple and convenient to operate,
No rewiring necessary in your set,

construction Insures longer life and freedom from service expense
it will take care of jtself. It t

EXTRA $ -75 several storage batteries.
SPECIAL —_— feature now being used by the U.
ea. are furnished by Gould.

Equipped with a new nolseless Balkite Charging Unit whicl
charging rates and in addition one haosler rate g(1%" e R ore g eraduater
Operates on 110-120 V., 50-60 A.C. cycle current.

AMERICAN SALES CO., 19-21 Warren St., New York City

Unipower

WITH BUILT-IN RELAY

ng “"A current without any trace of hum
1nstalled in less than three winutes. makes any set

as an expensive AC outit at only a fraction

0 s very economical and will outlast
Its Kathanode construction is an exclusive patented
. 8. Government in their Submarine Batteries which

amperes) for an ewergency

Please say you saw it in 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 same 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.

Among nother things, it would seem that
locality plays a very important part in
daylight reception; as in Adclaide, for in-
stance, which is 400 miles nearer to Mecl-
bourne than we are, it is said to bc 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
NEews, which is quite on its own as a radio
publication, and which is widely read in
Australia.

K, L. WiLLiams,
Arcoona Station, via Pimba,
South Australia,

P.8.—Can you publish a list of the broad-
cast stations in Manila, as I have heard
four besides KZRM, but have not been able
to get the call signs on account of static?
1 think, however, they arc KZRO, KZKZ,
KZIB and KPM.

(While this reception is remarkable, it
will be remembered that, though the re-
ceiver was in daylight at the height of an
Australian summer, the transmission was
in the dead of might in an American win-
ter, and about nine-tenths of the path of
the radio wave was in darkness.

The latest official list of stations from
Washington shows only three broadcast
stations at Manila: KZI1B, 260 meters, 20
watts; KZKZ, 270 meters, 100 wults, and
KZRQ (succeeding KZRM) 413 meters,
1,000 watts. K PM is a commercial station.
An American short-wave listener veports
what seems to be a short-warve broadcast
station giving its location as Manile. Has
it been heard by others?—EpiToR.)

TIME TO RETUNE

“How do you like the program sponsored
by the Goodstone Ruhber Co.”
“Aw, they tirc me to death!"—W. G. M.

RADIO TERMS ILLUSTRATED

“Input’—“Output”
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The New Knapp“A” Power Kit

This is the "A” power after ?'nu have as-

bled it. A professi ljob! Operates on
105 to 120 volts, 50 to 60 cycles AC. Supplies
rippleless DC current for operating any set

Greater
using Standard 5 or 6 volt tubes and pawer

Efficiency— g =

Improved Design and Appearance—Lower
Price—Money-making Plan for Set-Builders

Youradiofans whomademy“A” powerthelargestselling “A” power
lastspring havemade it possibleformetooffer thefinest“A” Power
ever developed—in Kit form—even more complete than before.

Study the illustrations—read the improvements—and you will
wonder how I was able to reduce the price. You are the answer. I
sold 5 times as many “A”Powers as I expected to—and this season
I am counting on you to help me again by buying even more.

THE SET-BUILDER TAKEN
CARE OF

You set-builders playcd 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 quantities have cut their cost,
sothatI cankeepfaith p—

with you by reducing
the cost. And regard-
less of what the estab-
lished trade may think
aboutit—Iamgoingto
continueto giveyouthe
maximum discounts.
The coupon will bring
you the full details of
both the new “A"Power
and the special dis- tZ
counts to set-builders. David W. Knapp, Pres.

The 8 Improvements

1. Larger Filter Systema — 3 Elkon
Condensers instead of 2. Ideal
for Super 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
8

\

. Heavier gauge metal cover

. DicCast BasePlateinstead of wood

COMPLETE KIT—EASILY
ASSEMBLED

Like my Kitlast year, the New Knapp
Kit is a tooled job—the parts scem to
fall into place. Every hole is drilled—
all that it is necessary for you todois
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
sheet makes it easy for anyone to
asscmble.

KNAPP ELECTRIC, Inc., Port Chester,N. Y.
—Div. ', R. Mallory & Co., Inc.—

v
+ Mr. David W. Knapp, President,

i KNAPP ELECTRIC, Inc.,

' 336 FoxIsiand Road, Port Chester, N, Y.

: Kindly send me complete information on the
¢+ Knapp "A” Power and your special discounts for
+  Sct-Builders.
V Name. .. .. ..o et e
H Address. v e
.

Please say youw saw it in Raplo NEws
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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
f the systems of Belin (q.v.), Baird, and
Jenkins. The principles underlying
the Jenkins system are explained
under the heading of Television.
Using the system developed by Capt.
R. H. Ranger, photographs were
transmitted by radio from Honolulu
to New York, a distance of 5,136 miles.
Recently commercial picture trans-
mission service has been inaugurated
between New York and London using
the Ranger apparatus. Two distinct

fing the picture in the process of trans-

ethods have been applied for analyz-.

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 ceéupled.
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

,{_

\M ‘
\IL‘

: Q@
: z///\ r.

jmission. One arrangement cohsists of
roducing an image as a non-conduct-
deposit upon a metal foxl which is

iich is traversed by ‘a beam of light,
e light interruptions being recorded
y a light sensitive cell. The Ranger
Istem makes uset of this latter method.

S.Gernsback’s
Radio
Encyclopedia

A facsimile of a portion of a page from S.
Gernsback's Radio Encyclopedia is reproduced
herewith. glance at the thorough manner in
which each item is treated cannot fail to instill a
true appreciation of the value of the remarkable
book. S. Gernsback’s Radio Encyclopedia is
the first ever published. It is not a dictionary.
1t covers every possible phase of radio. Every
circuit, each piece of apparatus, all the leading
characters of the industry, broadcasting, re-
celvin f televnsxon tclcphoto everythmg con-
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
definitions, - 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.

Cut here COUPON Cut here

) Beautiful Limp Suede Edition (de luxe) $5 00
O Keratol-Leather Stiff Binding........ .00

Write your name and address in the margin

below, mark which binding you prefer, and

the book will be sent to you C. O. D. plus
postage.

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 analyzed by a
slow rotating action as well as a backwards and forwards movement of the carrier.

caseades,” controls the radio transe
mitter. . Wave trains from the trans--
mitting . station after detection and
amplification, are applied to the pic-:
ture recorder. The recording mechan-
ism, in order that it may be sensitive
to exceedingly small currents, com-
prises, a small moving coil, in a mag-
netic, fleld created by three electroma

nets. .The coil of wire, in moving Fn

the ﬁeld, as the received fluctuations

/i w/////‘iff (

‘n\\\ \ Ml i
\

®)
£ N '!J/
.\!,' LY e “]
3 -.‘ \ ,

JJ' ) ;

recording mechanism of the receiver. - Th
which a moving ce

applied through its windings,
%ates a. stylus -while travelling
1ss the surface of the paper. The
us traverses the-paper in perfect
chrony with the carriage of the
gnsmitter, the paper being lifted

DPicase say yow saw it in Rapio NEws
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Adjusting and Operating the
Screen-Grid Strobodyne
By R. E. LACAULT

ERY thorough instructions were given

in the September issue of Rapio News
for the construction ¢f the new Screen-Grid
Strobodyne receiver (Free Blueprint Article
No. 63). Some further suggestions, how-
ever, 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 (Fig. 1, page 236) 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 45 and 67. It is also recommended
that a separate battery be used to supply
the voltage for the screen-grids of the tubes;
hecause this avoids the chance of a feed-
back between this grid circuit and the “B”
battery 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 nmch internal resistance, it
is satisfactory to use the same set of bat-
teries; but, when the batteries are begin-
ning to weaken and their internal resistance
increases, it is preferable to have a separate
hattery for the screen-grid circuits. On an
etlicient “BB” power unit, where all the taps
are by-passed by the necessary condensers,
it is satisfactory to connect the screen-grids
to the 45-volt tap, or a slightly higher poten-
tial if required.

OPERATING THE SET

The tuning of the receiver is not diffi-
cult and, although the dials do not run ex-
actly alike over the entire scale, they are
sutliciently close in reading to iind easily
stations hetween 200 and 550 meters; that
is, over the entire broadcast band. In
normal operation the rheostat (R2) shouid
not be turned on quite full; that is, its
slider should be placed about a quarter of
an inch away from the end. When receiv-
ing weak signals, the sensitiveness of the set
is somewhat 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 operating, turn
the rheostat on again and reduce it slowly
until the most sensitive point is tfound.
where the signals are the loudest. This
amplification is obtained on most stations,
but it seems that the percentage of the
modulation of the carrier wave has some-
thing to do with the amplification obtain-
able Dby this method.

On most stations, however, some increase
is obtained by burning the tube as low as
possible without stopping it from operating.
The volume-control resistor (R9) is used
nierely to reduce the volume when signals
are too strong, as happens on local stations
and even on some of the distant stations
which are reeeived like locals.

ADJUSTMENTS

After the receiver has been placed in
operation, it is necessary to adjust care-
fully the small adjustable condenser CZ21
in order to obtain maximum efficiency trom
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the R.F. circuits. This condenser is cm-
ployed to balance the circuits in shiclds
S1 and 82, so that the simultancous one-
dial tuning is as cfficient as if two dials
were used. The first step in making this
adjustment is to tune in a low-wave station
and disconnect the ground wive from the
set.  With only the acvial connected, it
probably will be found that stations oper-
ating on waves below 300 meters may he
received at two points on the left twiing
dial (C1 and C2), and this is indicative of
the fact that the circuits are not properly
balanced.

To corvrect the condition described above,
the adjustment screw of the condenser (21
is turned in one direction, and then in the
other, until a point is found where there is
only one setting on the dial for receiving
any given station. TFor example, it may be
found that the two points at which a low-
wave station may be received on the left
dial are 5 and 9 degrees.  Also, it will be
found that turning the adjustinent screw
one turn to the right causes the dial set-
tings to change to 5 and 11 degrees, and
that turning the screw to the left causes
the settings to Le 5 and 7 degrees. Under
these conditions, thevefore, it will he neces-
sary to turn the screw further to the left
until the highest setting is veduced to 53
or until only one point on the dial remains
at which the low-wave station ruay be
tuned in. '

Because of the simplicity of its controls,
the set is tuned and opervated very easily
by anyone; and this makes it more practical
than the former model, deseribed in Ranto
News for August, 1927. ‘The orviginal Stro-
hodyne had more controls to manipulate
and it was somewhat move critical than the
new design; in which many things have been
improved and corrected in order to make
this circuit move efticient all around and bet-
ter in every particular.

'The Screen-Grid Strobodyne is designed
for operation only with an acrial; but any
aerial will operate it, and this means any-
thing from a few feet of wire to a regular
100-foot installation, such as are nsed for
the majority of sets. If one cannot put
up an outdoor aerial, the set will operate
very satisfactovily with any sort of indoor
cnergy collector; such as a piecc of wire
fastened avound the picture molding, or
ceven laid under the carpet in the room.
The ground may be anything from a water
pipe to a radiator, or any large surface of
metal which is in electrical contact with the
ground.

It should be pointed out also that theve
are on the coil L1 three terminals to which
the aerial may be connected. These posts
are marked 2, 3 and 4, and the acrial
should he connected to the one which pro-
vides the best results.

Because of its design, this set is unsuited
to the reception of short-wave broadcasting
below 100 meters. We do not advise the
builder to try to adapt it to the reception
of short waves, because it tunes too sharp
for this purpose and there would be re-
quired several changes in the circuit which
are not considered advisable,

In conclusion, the writer wishes to repeat
the fact that he considers the Screen-Grid
Strobodyne the most scnsitive receiver he
has ever handled and the most satisfactory
all-around receiver for hroadeast reception.
If carefully huilt, in exact accordance with
the instructions given in this article, the
most blasé experimenter will find new thrills
in operating this marvelous veceiver.
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HAMMARLUND’S

New Contributions
to Better Radio

Shield-Grid Coils

Fxceptionaily efficient low-resistance, space-
wound, self-supporting inductance, 2 inches
in diameter, for real results with shield-grid
tubes.

A high-impedance primary with three taps
for desired pick-up and selectivity.

Antenna coupler and R. F. Transformers for
use with either .0005 mfd. or .00035 mfd.
condensers.

Vertical mounting bracket.
ing terminals.

Convenient soldets

“Battleship” Multiple

Condenser
Leader of the gangs. Built for strength as
well as beauty. Die-cast frame, free-

moving rotor. Sections accurately matched
to within !4 of one per cent (plus or minus.}
Made in 350 mmfd. and 500 mmid. sizes,
with two, chree, and four gangs.

Recesses in the frame permit direct attach-
ment of new type Hammarlund Equalizing
Condensers for utmost precision,

Write for literature on these and

other new {lammarlund developments.

HAMMARLUND MFG. CO.
424-438 W. 33rd St.

New York

Knob—Contr Drum Dial

Unmatched beauty and a mechanism
would delight a watchmaker.

The control knob is uniquely planned to be placed
in any position on the panel desirable jor
attractive balance.

Numbers and degrees on a translucent drum
iluminated from the back.

For the Short-Wave Fan

Plug-il: Coils, covering the short-wave bands
from 8 to 215 meters.

Extremely low resistance; widely-spaced plug-
in terminals,  Adjustable primary, heid in any
position by friction.

that

ammariund

PRECISION

PRODUCTS

—
1l

ERF_SH MA

OUR ULTIMATE RADIO N
AT ALL
AUTHORIZED
DEALERS

Set Builders-Dealers! Save Money! -

Bend for the moat complete book of nationally known

Parts, Kits, Cabinets, Consoles. Speakers, Power Units,

8ets, otc. All atlowest wholesale prices. Quick service

on'all your needs, Write now, it {8 FREE—
SETBUILDERS SUPPLY CO.

Dept. 13-4 Romberg Bldg. Madison and Market Sts. CHICAGO, ILL

BUILD YOUR OWN
DYNAMIC SPEAKER

Complete set of blueprints and instructions_ for
building your own Dynamic cone spesker. Easy
and inexpensive to build at home with few tools.
Guaranteed to work; thousands now enjoying
Dynamic reproduction. Mail $1.00 today and you
will receive complete set, postpaid.
FANSPEAKER RADIO COMPANY

74 Dey Street - - - New York, N. Y.

Set building. Business i8 booming.
Thousands of old-timersare clean-
ing up. Let Barawlik show yon the:
way_ to blz‘ger profita, more Bales.
Send today for Barawik’s Big Bar- Sy
gain Book — the radio man’a bible.

BARAWIK CO. uong.-.ra%:;; o 8

Please say you saw it in Rapio News
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POPULAR

MODERN
MOVIE
NOVELS

i |

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
moving picture tri-
umph. he greatest
book bargain of the

age.

Write Now! Don’t Wait!

CONSRAD COMPANY, INC.

-

S

230 FIFTH AVENUE

CONSRAD COMPANY, INC.,

Numbers

Titles of This

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 31.00
Your Choice

3

A

An Addition To
Your Library

These books will
be a worthwhile
addition to your
library, You will
find many hours
of truly enjoyable
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

NEW YORK, N. Y.

230 Fifth Avenue, New York, N. Y,
Gentlemen: Enclosed find $1.00. Kindly send me the books listed by number herewith:.

A REAL SPECIAL OFFER!

As the Uni-Rectron stands

it is a super power ampli-
fier, which can be used in
connection with any radio
set and loud speaker. Bind-
ing posts are provided for
input to the Uni-Rectron
and output to the speaker.

Requires no batteries for its
operation. It obtains its
power from the 110 volt,
60 cycle alternating
current lighting cir-
cuit of your house.

UNI-RECTRON POWER AMPLIFIER

( Ideal for use with Dynamic Speakers)

Model AP-935

List Price $8.50 ..

(without tubes)

Speczal $19.75

Every one new and packed in original factory carion

AMERICAN SALES CO., 19-21 WARREN ST., NEW YORK CITY

SEND FOR OUR LISTS OF RADIO BARGAINS

The UX-210 super

power

ea.

amplifying tube and the
UX-216B or 281 rectifying
tube are used with this am-
plifier, which cannot over-
load. From 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 treated
alike. The volume
and quantity deliv-
ered will be a revela-
tion.

Please say yon saw it in Rapio NEws
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What’s New in Radio

(Continued from page 312)

sparks produced by the hrushes 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 be absolutely constant in order to al-
low motors at the receiving stations to
operate at the same specd.

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 either for starting or running.
This insures the fact that the motor will
not cause interference. Secondly, the motor
may be adjusted easily to any speed be-
tween 750 and 1,750 revolutions per min-
ute, and it will hold its speed very constant
after it has been adjusted. The motor has
a high efliciency, the starting current is
very low and it is cool running, quiet and
clean. It is available in three types, one
of which is intended especially for trans-
mitting stations. .\ 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 cir-
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 opcrating near the lower
end of the broadcast waveband. This sta-
tion should bLe tuned in as loud as possible
with the dial, and the rheostat should then
be turned up until a whistle or squeal is
heard in the loud speaker. While the set is
whistling the units P1 and P2 should be
adjusted with a screw-driver until the
whistle disappears. 1f 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 are secured.

After the broadcast set has been adjusted
properly it is very easy 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: red, 17 to 30
meters; orange, 30 to 52 meters; yellow, 48
to 105 meters, and 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 knob R7 should be readjusted until a
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clear signal is recetved. The knob R3 may
be used to regulate volume, if desired.

Terms of Prize Awards

] R. SCHEPPEILL, the winner of the
L 5100 prize for his ingenious “Comhine”
set, is a custom radio builder of Watcrloo
Towa; and his design of this receiver is the
result of experiments which he has carvied
on over a period of several months,

It is the desire of Ranio Nrws to award
such a prize every month; but it can be
given only when a radio receiver or other
apparatus embodying some novelty suitable
for yeneral construction is submitted by «
home ov community radio constructor. It
cannot be awarded for an old design, how-
ever well built; nor for apparatus, however
ingenious, which is too complicated for the
average set constructor to put together with
the aid of the Ranro News blueprints. It
cannot be given to a manufacturer or his
engineer, as it is intended solely to encowr-
age independent experiments and invention.

Applications to enter this contest should
be addressed to “Editor Monthly Constfuc-
tion Feature, Ranro Nrws, 230 I'ifth
Avenue, New York, N. Y.” and bhe accom-
panied by photogruphs showing that aclual
work has been done and a schematic wiring |
diagram, showing the circuit used, in order |
that its practicability and its novelty may
be determined. All papers must be of good
quality, with legible writing in ink or type-
writing, and each sheet must bear the send-
er’'s namne.

On receipt of these, the constructor will |
Le advised whether or not he is to send in |
any apparatus. Rapie News reserves the
right to construct another receiver or other
device using the prizewinning circuit, but
substituting other components, for its illus-
trations and published blueprint diagrams.
For the best entry from a home or custom
radio builder each month which is suitable
for and published as a Free DBlueprint
article, One Hundred Dollars will be paid,
as we have stated.

In addition to this, if the idea is patent-
able, Ranto News will pay the entire cost
of taking out the patent in the wame 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 |
believe that the combined experience of '
our army of reaclers should produce many
ingenious and valuable designs for home and
custom builders.

|

|
|

Station
WRNY
NEW YORK

326 METERS — 920 KILOCYCLES
and 2XAL, 30.91t METERS

is ouned and olbcratetl Ey the
puln'ishers of this magazine
Our Editors will talk to you
several times every weck-
See your Mwspaper

or details
TUNE IN ON

WRNY

\

The Mershon Con-
denser gives a very
large capacity 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
more than six years in their
transmitting equipment. To-
day the Mershon Condenser
1s 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,

383

Jend for
Your Free Copy
of
Thir Book....

The AMRAD Corporation
Medford Hillside, Mass.

£ ew book

Please send 2 P\’ CONDENSER,

on the !
showing hook-ups and designs.

Name

RADIO SCHOOL

SEND FOR CATALOG

MASSACHUSETTS RADIO and
TELEGRAPH SCHOOL

18 Boylston St, Boston, Mass,

PRadio heat NEW ""\T\/'
adio has been changing sofast § 57
[Hap

lately that it’s hard to keep up L Llf 0/
with it. Barawik’s Big Radio Guide o [ Slipe™ ] I
will keep you posted on the newest / i
wrinkles. Thousands of illustrations {
i of sets, parts, new ideas. Big chanceto
i 68ve big money. Send for free copy now.

[BARAWIK CO., 2% conmiste

~__
—_—

o

Insure your copy reaching you each month. Sub-
scribe to RADIO NEWS—$2.50 a year. Experi-
menter Publishing Co., 230 Fifth Ave, N. Y. C.

Please say you sawo it in Rapto Nrws

www.americanradiohistorv.com

CHICAGO,U. S,

E.CAA. “A" Eliminator, 60 evcle, 105-120 V_; output 234 amps;
6 V. No Battery—SILENT--$16.00; "'B” Eliminators, 150 V,
40 millamps , 4 taps, with 280 bulb, $10.00; Model KW, 180
volts, 60 mills, 5 taps, 280 bulb, 2-5 volts, ¥ amp. tapy for
power tube; ** ABC” Eliminator, one unit, 24 amps, 6 V. A
side, 180 volts, 5 taps, 60 mills"'B,"” 4.5:9, 40 volts "' C," Com-
plgte 320.()(3_: 2 ampere "'Z" metal charger, electrolvtic, $6.50
| Trickler, $3.75; 2 amp. screw base DRI rectifier, $2.25; Speaker

output filter. protects speaker—&1.50. TInderground aerialg
$3.0n  Deualers wanted. Catalog. ELECTRO-CHEMICAL
COMPANY OF AMERICA, Indianapolis, Ind.
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SECOND ISSUE JUST OuUT

e

T VoL, NO.

25 cents

wagio smout

LEVS|

EXPERIMENTER PUSLISHING COMPANY. 238 FIFTH AVENUL Niw YORK

In This New Issue » =

Complete Instructions For
Building a Television Receiver

There can be no question Dbut that Television is here to siay. Like radio, its sudden
popularity came practically overnight. It has taken a decided grip om public opinion and
hids fair to sweep the entire country in a never-before-witnessed blaze of enthusiasu. .

So, fans! Dig out the old soldering iron, the bus bar and the rest of your paraphernalia
and get to work on the latest hobby.” Build yourself a Television Receiver.

Of course, Television is far from perfected. It is still in a most elemeutary stage.
There is little use in trying to gloss over the truth. But a start has been made and it
remains for the ‘“fans” to do their share, as in radio, in developing the new 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. Experimenting will con-
tinually improve reception. Get your copy of TELEVISION today! Start to work on your
Televisor tonight! Be the first in vour neighborhood 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 Cz:xi:;lbevalnsnwgnton Television System
;lacuum sz'x;l‘:era,? ;o Spe:dNUgltTelevlsxon Quartz Crystals Synchronize Television Sets
nfra-l?ted ye” Sees a 18 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 mauy other 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.
230 Fifth Avenue, New York, N. Y.

Gentlemen: Please furward to e a copy of TELEVISION. Enclosed find 25 cents.

e 11— =t e i e 5 e s & s U LB 9 i & G0 i
|
Address. .oiiieiaen Gy i W0 b v v o (Y (I P ——— l

Please say you saw it in Ravio NEws

www.americanradiohistorv.com
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Television —*“Seeing” Music
(Continued from page 315)

This rheostat is connected simply in series
with the motor. Try any rheostat you
happen to have on haod, and see how much
control it gives.

Of course, the radio receiver need not
be mounted on the top of the framework,
as shown. One of the new Stewart-Warner

MOTOR

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 centered
exactly.

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. 3

The method of connecting the neon tube
is shown in Fig. 8. A “B” battery 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 en 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

B ' NEON TUBE)
S8 |
oy = |
O ] e
L il + |
oouste’ L
IMPEDANCE -~ 3
UNIT R I

Fig. 3. Schematic diagram of the lamp cir-
cust, Thzs resistor R 1s not the ome pictured

in Figs. A, B and C (which {is in the motor
cireuit) and it does mot 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"—DMakes any D.C. Set
into an Ultra-Modern A.C. Receiver.
Uses two 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, bLell-like tone. Powerful volume. Am-
plipaCk gives you an advanced radio instrument
at less cost than ever before offered. Consumes
no more current than an ordinary 30-watt light. & The
Cool, quiet, dependable.

Quickly Assembled T. C. A.

You can assemble an AmplipaCk easily in one

evening. A screw driver, a pair of pliers and a High Quality Line
soldering iron are all the tools needed. We supply
complete layout diagrams. Simple to install. also includes
Attached to set in 3 minutes.
171 Push-Pull and Straight AUDIO TRANSFORMERS
210 Power Packs AUDIO OUTPUT CHOKES

Complete po.wer supply units for home con- POWER PACKS and CHOKES

structed amplifiers. Compact, scientific design
together with silent, absolutely dependable op-
eration make these our most popular Power Packs
for home construction.

and other Transformers

Every coil in our Transformers is vacuum

At All Leading Dealers impregnated with a special compound. This
Ask your dealer for AmplipaCk. He can give prevents r.oisture disintegration and short cir-
you full details and our simple assembly dia- cuiting. Clean cut laminations make them hum
grams. Don’t be satisfied with out-of-date re-. proof and banish noise interference.

ception—Dbuild an AmplipaCk tonight!
Send Coupon for Free Booklet

TRANSFORMER CORPORATION P

Transformer Corporation of America,
OF AMERICA 1428-32 Orleans St.,
IChicago 1.
1428-32 Orleans St. Please send me Booklet on your com-
(] Iplete line of radio products. No obliga-
CHICAGO, ILL. 9 Iuon or cost.

I Name

_lCity....

l-.---s‘

The Iteyline

All the New Kits

SR L g 0, ey g o o
. = L = A $6.50 . C .
Everything in radio—kits, parts, Twelve-hour service,. Write for Catalog oF

accessories, sets. Improved de- SOUTHERN TOY COMPANY, MANF’R HICKORY,N.C,

signs and styles. Big selection at
worthwhile saving. Immediate
service; personal attention. Send
for complete, illustrated Cata-
log “B.”

7,
Allied/'Radio
CORPORATION
Tl W LAKE 5TFI:E.ET, CHICAGD

Radio has been changing sofast 3.4
lately that it's hard to keep up TLif
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
Bave bxg money. Send for free copy now,

IBARAWIK CO.,*it s o

Please say you saw it in Ranio NEws
¥
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Easy to build . . unequalled performance |
{

« s at a price you will be glad to pay |

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 Selectivity that Could be Desired . . .
Clean-Cut Separation of Stations on Adjacent
Channels.

Superheterodyne Sensitivity . . . . Shield-Grid
Amplification.
Stable Operation . . . . Completely Shielded
Throughout.

Easy to build . ... Can be Assembled, Wired |
and Put into Operation in One Evening. No
Special Knowledge 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
....CX350(UX 250) Power Tube ... Full
Wave Rectification . . . . B Volrage Regula-
tion Provided For.

Steel Chassis Amplifier Construction . « ...
Compact and Rigid.

Power Transformer Primary Tapped for Dif-
ferent Line Voltages.

REMLER POWER AMPLIFIER
The story of the *'29,” what it is and what it
does, is complete in Bulletin No. 17. Sign the
coupon for your free copy.

l Remler Division, Gray & Danielson Mfg. Co.

I 260 First Street, San Francisco, California.
Gentlemen: Please send me:

[ All the **dope™ on the *'29".

O Bulletin service for professional set builders.

Name._
Address
City

TODAY

Send for large, new illus-
trated Catalog “B,’* showing

the latest of everything in
radio at wholesale prices.

Allied/Radio

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 noted foi
results, evidenced by many well known Patents of extra:

dinary calue. Book, Patent-Sense. fres.
t‘aunydi ;.acley. 631 F st.. Washingten, D. C. Estab. 1868

the light to
appear.

To *“see” music with this television re-
ceiver, tune in a broadcast-station in the
usnal manner, and then conneet the left
side of the output impedance unit to where
the loud speaker norvinally attaches to your
set. . Sturt up the motor and look through
the disc into the neon tube, and vou will
observe the music “pictures” immediately.
By varyving the speed of the mwotor, vou
can make the patterns move back and forth,
and up and down, and pertorm many other
interesting antics. By connecting the loud
speaker in series with the double impedance
unit, both it and the neon tube can be made
to operate together; and the different effects
produced by different notes can readily he
compared.

Although this entire machine is a crude
affair, there is no reason why it cannot
be made to reproduce actual television
images; provided, of course, the listener is
within runge of one of the stations now
transmitting television impulses.  Station
WGY is on the air every Tuesday, Friday
anel Thursday afternoon between 1:30 and
2:00 p. m., Fastern Standard Time, trans-
mitting on its regular 380-meter wave. By
the time this article appears, other stations
will also probably bLe on the air with tele-
vision. If you can pick up a television
program, try it on this crude televisor;
yvou may huave good Juck and actoally sce
pictures

vary and the patterns will

The Radio Beginner The
““Milk-Shaker Special”

(Continued from puge 327)

The socket for V2 is located I inch from
the right edge of the baseboard and about
214 inches from the rvear edge. 'The fila-
ment-ballast resistor R3 is located directly
in front of the socket, and the vertical
mounting for the grid lealkk Rt is fixed at
the rear of the socket. Next, complete the
assembly of parts on the baseboard hy
mounting the R.F. choke coil 1.5 neav the
front edge of the basehoard slightly to the
left of the filament-hallast resistor.

Arranging the parts on the front panel is
a very simple matter after the panel has
heen drilled. The layout in Fig. 3 shows
the location of all holes required and also
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 vight of the
panel is for the variable high resistor R5.
The battery switch SW is mounted near the
hottoin 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
holes are for monnting the two variable
condensers, C1 and C2.

WIRING SUGGESTIONS

Before 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 number of
wires which conneet parts on the panel with
those on the baseboard.

When wiring the set it is best to use
the pictorial wiring diagram (Fig. 4) as a
guide for making connections. In this dia-
gram each piece of apparatus is shown in
its correct position; but the scale of the
parts in relation to that of the haseboard
has Lheen reduced somewhat, in order to al-
low ample space for showing the wiring.

Please say you saw it in Rapto NEws
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» ST

'ALOG
RADIO SADE

THE BARAWIK CO. has, all these years,
been famous for its variety of radio supplies,
which it offers at money-saving 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 gquarter million Barawik customers

why they trade here, and they’ll tell you that,

%unlity considered, our prices can’'t be beat.
hat’s something to think about! Quality comes

first—new, fresh, good reliable merchan-

dise, but the price always means a

tremendous saving, nevertheless,

Get our cutalo%and prove this

to yourself, on’t spend a

nickel until you see our offer-

ings first,

You need this great radio /
bargain book as never be- 4
fore — Mail the coupon /

Lates!

now — TODAY.

| BARAWIK CO.% 4.5y

Mail This Couson for FREE Bargain Book,

Address

e e

DRESNER

SHORT-WAVE CONVERTER

WAVE-

RANGE

15 to 550 $2250
Meters (SPECIAL)

May be used with any type of hroadcast receiver.
Easily connected in just 4 few moments' time. No
complicated wiring. Simply plugged into the
detector socket in the set. - Covers the entire range
of wave lengths from 15 to 550 meters. Maxi-
mum satisfaction 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 Boulevard New York, N. Y.

MOVIES fteach YOU
ELECTRICITY

A\TAZING new film method prepares you at
home, easily, quickly, for bigger pay jobs in
all branches of electricity: Radio, Automotive,
Aviation, Switchboard Work, etc. Actual motion
pictures make everything simple and clear, and
train you for a better job and more pay. '

DeVry Motion Picture Projector and thousands of
feet of film supplied at no extra cost. Easy to op-
erate in home. No dry text books, but
live, fascinating instriction. Prac-
ticing engineers endorse training a3
sure, quick, practical.

We promise in writing to help get
you a better job and more pay, or
you need not pay a cent. 4
FREE Three Lessons and New

Book, ‘*The Film Way to
Bigger Pay in Electricity.'’ Send
coupon for your copy now.
L0 3 3~ % §F

Nationat School of Visual Fducation
637 5. DearbornSt. Dept 20D Chicago
Please send free lessons and book,'‘The
Film Way to Bigger Pay in Electricity."”

Name...
St.or R.F.D...
City.. =
State.

’
¥
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