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Radie Parts

The name PILOT stamped on a radio part guar-
antees scientific engineering and precision manu-
facture. You can secure Pilot Precision Radio
Parts only at the better type dealers.

RADIO DESIGN N -~ PILOT

Construction Quar- NRGUDOK 5F CORSTRUCT (0N FOR STUREWTS, £ S¢1 BUILD ELECTRIC MFG.COLINC,
terly. Send 25c il 323 Berry Street

coin or stamps for i

4. meaty issues. | Brooklyn, N. Y.
1%;%‘%3;3‘&: , | World’s Largest
Brooklyn, N. Y> | Radio Parts Plant
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EARNED $5010
SPARE TIME
WITH RADI

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

Radio in his spare time.

“Ifour super-heterodyne sets of my own
conslruction brought me a profit of $60.00
each, and the other profit was from sales
of supplies purchased through the Whole-
sale Decpartment of the Association,” he
said.  “The Association certainly has a
great plan for ambitious men.”

In a neighboring state, Werner Eichler,
Rochester, N. Y., anotlier member of the
Association, has been making $50 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 lime.

BECOMES RADIO
ENGINEER IN
ONE YEAR

Toronto, Canada, May 20—(RA)—One
of the newly admitted associale members
of the Imstitute of Radio Engineers is
Claude DeGrave, a member of tle engi-
neering staff of the DeTorest Company of
this city. “I knew nothing aboul Radio
and started from the ground up,” Mr.
DeGrave stated, “when I enrolled a year
ago in the Radio Association. Iis easy
lessons and superb training made it possible
for me to become a Radio Expert in less
than a year’s time. My income is now
about 2259% more than at the time I joined
the Association.”

The Institute of Radio Engincers is a well-
known organization, so that Mr. DeGrave
has reason to be proud of his election,

Clerk Doubles Income In
Six Months Through Radio

Chicago, Ill, May 9—Even though his
membership in the Radio Association has
resulted in W. . Thon securing the manager-
ship of a Radio Department in a large
Chicugo slore, his ambition wus not sulisfied.
Six months later, he started his own store.

“The Radio Association has an excellent
plan for the man who wanls to get out of
the rut and succeed,” says this man who
quickly rose from clerkdom to lhe pro-
prictorship of a profitable radio store. I
attribute my success entirely to the Radio
Associalion of America. Six months after
I had enrolled, I bad doubled my income
through its help.”

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

Over $600,000,000 is being spent yearly for sets,
supplies, service. You can get your share of this
business and, at the same time, fit vourself for the
big-pay opportunities in Radio. by joining the
Association.

Join the
adio Asscociation
of America

A membership in the Association offers vou the
casiest way into Radio. It will enable you to earn
$3.00 an hour upwards in your spare time—irain
you to install, repair, and build all kinds of sets—
start you in business without capital or finance an
invention—train you for the $3,000 to $10,000 big-
pay radio positions—lelp secure a better position at
bigger pay for you. A4 memberskip need not cost you
a cent!

The Association will give you a comprehensive,
practical, and theoretical training and the benefit
of our Employment Service. You earn while you
learn. Our 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
Mo-Cost Membership Plan

To a limited number of ambitious men, we will give
Special Memberships that may not—need not—cost
vou a cent. To secure one, write today. We will
send you details and also our book, “Your Opportunity
in the Radio Industry.” It will open vour eyes to
the money-making possibilities of Radio.

@ =m e MAIL THIS COUPON NOW wmem e =g

RADIO_ASSOCIATION OF AMERICA
Dept. RN-12, 4513 Ravenswood Ave.,
Chiecago, Il.
Gentlemen: . .

Please send me by return mail full details of your
Special Membership Plan, and also copy of vour
book, “Your Opportunity in the Radio Industry.”

ey
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2 weeks at Coyne

La E@@ 6@ $200a Week!
Or Geo I Business Sor

Yourseif and Make $3,500

to $15,000 a Year

Yes, 3 months at the Great School of Coyne, located in
Chicago, The Electrical Center of the World, will make
you an Electrical Expert capable of commanding big pay.
- The whole world of electricity is open to the practical
. e ) O man—the man Wgo has had actual experienfet with elec-

: trical apparatus. Coyne gives you a practical training on

Students Doing Actual Work on the greatest outlay of electrical apparatus of any institu-
Power Transmission Apparatus tioninthe World, everything from door bells to powerplants.

Not & Correspondence $ctioct

We don’t make you a mere “paper’” electrician, We train
you by practice on our mammoth outlay of actual equip-
ment, We train you in house-wiring by having you do it
exactly as it is done outside—not just by reading about
it. The same applies to armature winding, power plant
operating, motor installations, automotive work and hun-
dreds of other electrical jobs. That’s why we can train you
to become a Master Electrical Expert.

Learn by Doing=Not by Bools
The Coyne practical course is not books, or useless theory.
We train you to work with your head and hands on the
same kind of electrical apparatus as you will find “out in
the field.”” Age, lack of experience or education is no draw-
back. Our students range from 16 to 60 years of age.
Coyne gives you Free a Life Scholarship which enables
you to stay as long as you want without extra charge or
return later for more practice, and assists you to a position
after graduation. We also include Free a course in radio.

29 EARN WHILE YOU LEARN!?

— o i We help students_to secure jobs to earn a good part of their living
Students Practicing House-Wiring expenses while studying and give you lifetime employment
In Skeleton Houses service after graduation.

| Send For Free _Book _4FILL IN ~MAIL TODAY

Send for the Big Free Book which shows the Great

School of Coyne and a great part of our massive electrical equip-~
ment. You will be convinced that the only place to get a
practical electrical training is in the Great School of Coyne.

COYNE FECThIcAL Scroor

500 S. Paulina St., Dept. 98-77 Chicago, Ill.

S O D e e 7 TN S g B D X SR e e B AR A O PRI SR Bk St e i S B

H. C. LEWIS, President
Coyne Electrical School
500 S. Paulina Street, Dept. 98-77

particulars of your special offer.

Name

i
i

I}

i

i

: Dear Sir: Please send me free your big catalog and full
I

I

i

i

1

i

;

Address . I

Please say you saw it in RADIO NEIS
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$200.00

For

Patent Information!

A radio institution desires to obtain documentary information on three well-known radio apparatus.

. The concern is desirous to obtain evidence that the apparatus which were patented in another country were
already used in the United States, prior to the patents.

The information wanted must be in the form of printed matter, which was published prior to the dates

given below.

The Company cannot use typewritten, mlmeographed or handwritten evidence.
as catalogs, newspapers, magazines, etc.

purpose.

There are four patents in question, and the Company will pay $50.00 for each set of documents.
It must be printed evidence, such
If the original cannot be obtained, a photographic copy will serve the

The editors of RADIO NEWS have been chosen as )udges and the full amount will be paid to those who

submit the most comprehensive evidence.
Please study the illustrations,

prior to the dates given.

A g

(1) One Patent con-
cerns all so-called hon-
eycomb coils., Evidence
is wanted prior to
April 4, 1919.

(2) Another Patent concerns coup-
lers and coupling arrangements for
all plu«-m coils, similar to those
shown in illustration, published prior
to August 20, 1919 wanted.

Address all correspondence in connection with the above to Box No.

(3) Other Patents relate to Cone Loud
Speakers. The data against these pertains
to all Cone Speakers, without horns, where
a cone is vibrated from an electro magnetic
system. The prior date fox this must be be
fore November 22, 1919

16, c/o

RADIO NEWS, 230 Fifth Avenue, New York City.

Please say vou

saw 1t in

RADIO NEWS

www.americanradiohistorv.com

If no evidence is produced, the cash amounts will not be paid.
and note par ticularly that the documentary evidence must be a

Abb.'1.
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6375 One Month Spare Tinie
“Recently I made $375 in

one month in my spare

time installing, servicing,

selling Radio sets. And,
not so long ago, I earncd

enough in one week to pay

for my course.”

EARLE CUMMINGS,

18 Webster St., Haverhill, Mass. .

$1597 In Five Months .
“The N. R. I is the best
Radio school in the U. S. A.
I have made 81597 in five
rmonths. I shall always tell
my friends that I owe my
success to you.”

HENRY J. NICKS, Jr.,

302 Safford Ave.,

Tarpon Springs, Fla.
$1164 Spare Time Profits
“Look at what I have made
since 1 enrolled, $1,164—
money I would not have
had otherwise. I am cer-
tainly glad I took up Radio
with N. R. I. I am more
than satisfied.”

HENRY, R. HEIKKINEN,
123 W. Erie St., Chicago, 111

Over $1000 In Four Months

“My opinion of the N. R. I.
course js that it is the best
to be had at any price.
When I enrolled I didn't
know a condenser from a
transformer, but from De-
cember to -April 1 made
well over $1000 and I only
“worked in the mornings.” = §
AL. JOHNSON, }
1409 Shelby St., Sandusky, Ohio.

4 how to begin m
you cnroll.

Radio’s amazing growth is making many big jobs. The world-
wide use: of receiving sets and the lack of trained men to sell,
install and service them has opened many splendid chances
for spare time and full time businesses,

Ever so oftén a new business is started in this country. We -have seen how
the growth of the automobile industry, electricity and othéf$ made men rich.
Now Radio is doing the same thing. Its growth has already made many men
rich and will make more wealthy in the future. Surely you are not going to

aking extra money shortly after
G. W. Page, 1807-21st Ave., S.,,
Nashville, Tenn., made $935 in his spare timei
while taking my course.

1 Give You Practical Radio Experience

.My course is not just theory. My method
givés you practical Radio experience—

« *youlearn the “how’” and “why”
of practically every type of Radio
set made.
dence to tackle any Radio problems
andshowsupinyour payenvelopetoo,

pass’up this wonderful chance for success.

More Trained Radio Men Needed
A famous Radio expert says there are four

good jobs for every man trained to hold them.’

Radio has grown. so fast that it simply has
not got the number of trained men it needs.
LEvery year there are hundreds of fine jobs
among its many branches such as broad-
casting stations, Radio factories, jobbers,
dealers, on board, ship, commercial land sta-
tions, and many others. = Many- of the six to
ten million receiving sets now in use are only
25% to 409, efficient. This has made your
big chance for.a spare time or full time
business of ;your own selling, installing, repair+
ing sets.
So Many Opportunities You Can Make
Extra Money While Learning
Many of our students make $10, $20, $30 a
week extra while learning. I'll show
plans and ideas that have proved =
successful for them—show vou

‘With My Course

This gives you confi-

You can build 100 cir-
cuits with the Six Big
Outfits of Radio parts

I give you. The pictures
here show only three of

them. My book éxplains

tical training at home.
Get your copy !

you the

Jn Radio and your practical method of teaching’

1 Will Train You At Home In Your
Spare Time

T bring my training to you. Hold your job.
Give me only part of your spare time. Yoir,
don’t have to bhe a college or high school
graduate., Many of my graduates now mak-
ing big money in Radio didn’t even finish the
grades. Boys 14, 15 years old and men up
‘to 60 have finished my course successfully.

You Must Be Satisfied

I will give you a written agreement the day
you -enroll to refund your money if you are
not satisfied with the lessons and instruction
service when you complete the course. You
are the only judge. The resourcesof the N. R. 1.
Pioneer and Largest Home-Study Radio school
in the. world stand back of this agreement.
Get My Book

Find out what Radio offers you. My 6i-page
smmmmme® ook, “Rich Rewards in Radio™”
o) points out the money making op-
¢ portunities the growth of Radio
hasmade for you. Clip the cou-
pon. Send it to me. You won't
be obligated in the least.

Address
J. E, Smith, Pres.
Dept. 44S

.»}%Na'tional Radio Institute
\ Washington, D. C.

Dept., 448 - S i
National Radio Institute, Washington, D. C.
Dear Mr. Smith: Send me your book. I
want to know more ahout the opportunities

at home in sparc time. This request. does
not obligate me to.cnroll and 1 understand /
no agent will call on me. /

Name.................... W AE P
Address.................. o b 9 4 AT
Cityoo oo State......

Please‘ say yvou saw it in RADIO NEWS

www.americanradiohistorv.com
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We Think
You Ought

to Know—

TONE quality is elusive. We can prove, by laboratory measurements
and curves, that the new Clough system audio transformers come
closer to absolutely faithful reproduction than any others we have ever
been able to find, at any price. That may prove nothing to you—but
it’s true, nevertheless. One by one, we are getting reports of tests—
made by impartial engineers for manufacturers and others—agreeing
with our own findings that there is nothing on the market to match the
tone quality of S-M Clough system audio transformers. That's what the engineers in the
world’s largest telephone laboratories said. It’s what the professors of an old New England.
engineering school decided.

To prove this to the public, here are the two fairest ways we know of—and we’re taking
both of them:

FIRST: We are building, and operating in the most SECOND: We are guaranteeing absolutely that the
public places we can find—the big radio shows, hotels, $-M Clough-System transformers large or small cannot
dealers’ show rooms—comparison amplifiers, with be surpassed by any of the conventional type not utilizing
switches to interchange instantly two sets of audio the Clough invention with its practical elimination
transformers in the same circuit. We are so well satis- of hysteretic distortion—at any price whatsoever.
fied with the sales of S-M audios resulting from this
“hard-boiled” method that we printed and distributed If you have the equipment, by all means verify
35,000 copies of an article telling dealers and set- yourself the sweeping claims we make. If you haven’t
builders how to build such a “comparator”. Do you —then listen to one of the public S-M comparator tests.
know of any other transformer manufacturer who is If you can’t do that—try a pair. Ask your own ears!
doing that? If not, why is S-M the only one who is? We think you ought to know.

o

Record of Audio Transform
NOW—Theatre Volume ~ , Record of SRy 1R |
from Any Phonograph curve for the large: > ERRay mERasimt
L C 2??\4 2t;;_lnlsformers o ) i JI /]
A » Ist stage; /|
at Low Cost and 226, 2nd stage, geces = ]
Used with any dynamic speaker ff&?%f‘i‘,’“;"s‘mgue'j B SN i’—
having a 90 to 110 volt field—or with  ones (S-M 255 and = = NS
i two dynamic speakers and supplying 256, $6.00 each). = 4 L X
the field current for one—the new : = !

advantage over A; 7

S-M 678PD Phonograph Amplifier B, and C—a il ¢”

8
will take the input from any phono- standard eightand : = r—lrl
T

Note the marked = Q-fr‘[_
|
|

; % N d formers under
detector of a radio set, using adapter equal conditions. = 5 RNk -y Pramrrargen :

plug—and boost it to the tremendous volume output fatengnes inCreses
of a 250 tube with the tone fidelity and freedom from
hysteretic dlStortlop provided only by the new .S‘M Are you receiving “The Radiobuilder” regularly? No. 5 shows

IOUgh'SYStem audio transformers. It operates entirely how to build an amplifier for comparing audio transformers. No. 6
from any 105 to 120 volt, 60 cycle light socket and re- teils alzlvizbout thg new S-M Public Address Amplifier. To all Authori

! L f 3 A o s . 4

quires: one ’81, one ’26, and one ’50 type tube. Price of 'cz;fjrge is%::ilg.eU;Z ;ﬁ;‘?;;gg,’:’ es free of charge; to others a nomina

If you build professionally, write us about the Service Station
franchises. Or if you don’t build, yet want your radio to be custom-
made, S-M will gladly refer your inquiry to an Authorized Silver-
e e e S e SaSE—— Marshall Service Station near you.

Silve&}MiirsEall, I}gc. - =
848 . lvd., Chicago, U. S. A. . . .
.. +Please send me, freer the compleie S-M ONE of our cooperating distributors, whose

S eI LR IR announcement directly follows, joins us in
i presenting a descriptive summary of some of the

follow B

.o. .().\?Sl(r)lcg) Next 12 issues of The Radiobuilder 25 x
outstanding values to be found in the new

S-M line.

complete kit, $66.00, or wired $73.00.

- o graph magnetic pick-up—or from the 7 dellar trans- ¢ :f M

-...(81.00) Next 25 issues of The Radiobuilder
S-M DATA SHEETS as follows, at 2¢ each:
....No. 1. 670B, 670ABC Reservoir Power Units
....No. 2. 685 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 High-Voltage Power Supply and
676 Dynamic Speaker Amplifier
-...No. 8 Sargent-Rayment Seven _
..No. 9 678PD Phonograph Amplifier I

SILVER-MARSHALL, Inc.

848 West Jackson Blvd.; Chicago; U. S. A.

Please sov vyou saw i/ in RADIO NEWS
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You'll Find It
ALLin S-M-—

720 Screen Grid Six

The new S-M 720 embodies in the most
perfect form the revolution that screen-
grid tubes have brought about in long-
distance reception. Three of these tubes
in the R.F. stages, with shielded S-M coils,
bringin distant stations on the next 10 kc.
channel to powerful locals! The new S-
255 and 256 transformers set a far higher
standard of tone quality than ever known
before. Custom-built complete in 700
cabinet, $102.00; complete kit, with
pierced metal chassis and antique brass
escutcheon but without cabinet, $72.50.

700 Shielding Cabinet

Beautiful two-tone brown moire finish,
with walnut finish wood base, $9.25.

740 Coast-to-Coast Four

A time-tested and famous circuit—one
R.F. stage, regenerative detector (non-
radiating) and two A.F. stages—combined
with immeasurably finer coils, the high
efficiency of the screen-grid tube, all the
gain of smooth-working regeneration, and
new S-M Clough-system audios, make the
740 the greatest value in the fifty-dollar
class. WIRED in 700 cabinet: 740 (for
D.C. tubes) $75; 740AC (A.C. tubes) $78.
Kit less cabinet: 740, $51; 740AC, $53.

680 Series Unipacs

Perfect reproduction and hum-free
light-socket operation have made S-
Unipacs famous. There are four types:
two single-stage, and two two-stage models,
using 210 or 250 tubes singly and in
push-pull. Each Unipac supplies 45, 90,
and 135 volts B to receivers, and two-stage
models supply in addition 1l and 214
volts for A.C. tube filaments. Available
as kit or wired. Prices from $81.50 to $117.

685 Public Address Unipac

For coverage of crowds of 1,000 to
10,000 people, indoors or outdoors, with
one to twelve loud-speakers, the 685 Pub-
lic Address Unipac furnishes unequalled
tonal clearness. [it uses one UY227, one
UX226, one UX250, and two UX281
rectifiers in three stages for microphone,
radio or record pick-up amplification. 685
WIRED Unipac is priced at $160.00; or
685 KIT, $125.00.

710 Sargent-Rayment Seven

Designed by two famous engineers to
give the very extreme of results now pos-
sible in broadcast reception, irrespective
of cost, the S-M 710 Sargent-Rayment
Seven sets an entirely new standard. Ex-
hausting the tremendous distance possi-
bilities of 4-screen-grid R.F. stages—bring-
ing in a station on every 1Okilocycle
channel right around its single-control
dial (with five auxiliary vernier knobs)—
equipped with the unequalled S-M Clough
system audio amplifier—yet the 710 is
only $175 custom-built complete, or $130
for kit including aluminum cabinet.

730 Round-the-World Four

The famous *“Thrill Band” ‘set—for
long-distance broadcast reception; has
S-M Clough-audio-system_tone quality—
splendid also for code. One screen-grid
R.F. stage, regenerative (non-radiating)
detector. Coils in kit tune from 17.4 to
204 meters; S-M 131X Coil ($1.25) ex-
tends range to 350 meters, and 131Y coil
($1.50) to 650 meters. Aluminum shield-
ing cabinet included with 730 KIT $51,
or fully WIRED $66. Also with 731
Adapter (plugs into any receiver, con-
verting it to short wave) KIT $36, WIRED
$46. 732 Essential Kit, $16.50.

B and ABC Power Supplies

The 675ABC with an adapter allowsa
UX210 or UX250 power tube to be used
in the last stage of any radio receiver—to
which it supplies B power at 425, 135,90,
and 22 volts; also 22-90 variable. A and
C power are supplied to the power tube,
and 1Y% and 214 volts for A.C. tubes if
used. Uses one UX281 rectifier. Price
$58 WIRED, or $54 in KIT form.

670ABC Power Supply has max. B
voltage of 180; otherwise similar to the
675ABC. Price, WIRED, $46; KIT $43.

670B Power Supply for B power only,
180 volts max., and lower_voltages as in

675ABC: WIRED $43.50; KIT $40.50.

676 Dynamic Speaker Amplifier

A single-stage power amplifier, using
one 250 type power tube and one 281
type rectifier. L?sed with any receiver, as
a third stage before a dynamic speaker,
it will give wonderfully improved volume
and tone quality, WIRED, $55; KIT $49,

Why Go Further?

We Specialize in All S-M Parts and Kits

Mail the Coupon
I
Every item in the S-M line, including the new 678PD Phonograph NOQU.
Amplifier and Clough-system audios, as well as other popular and
high quality radio parts, can be shipped immediately from our tre- ) -~
mendous stock. Get our catalog now. Best discounts to the trade.

Wholesale Radio Service Co.

A Service of Excellence to the Dealer

6 Church Street New York City

WHOLESALE RADIO SERVICE CO.
6 Church Street, Dept. RN-12
New York, N. Y.

Please send vour new FREE catalog, listing
a full line of S-M kits and parts, as well as
all other standard brands of radio products
for the setbuilder.

Name..oeacaacacscasaas covsannans Qooaao 5

Address, e.casecsssssersassesoanaancosaans

I TOWNessvonossassonnursseSAE e tiansnns

Please say vou saw it in RADIO NEWS
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ONLY 200,000 AVAIi ABLE - %
THIS SFEAFON LY i

[ JUST as the Elkon dry, low-voltage rectifier revolutionized the design of chargers &
J and ““A”” Eliminators, the new Elkon “B* type Rectifier will revolutionize the -
design of ““B”’ Eliminators. '

The Elkon EBH Rectifier plugs into any Eliminator using the former standard
“B™ rectifier tube. Simply take out the fragile 1,000 hour tube—plug in the husky
Elkon EBH and the change is made. No changes in wiring—no adjustments.

It is sturdy, solid, dry—has none of the frailties of a tube—not affected by acci-
dental overloads or line surges. It is self healing. The power is smoother, quieter.

From the orders already received from dealers and jobbers in all parts of the
country, we know that we will be tremendously oversold this season—only 200,000
of these revolutionary rectifiers will be available.

The elaborate manufacturing, testing and aging equipment necessary to pro-
duce the Elkon EBH Rectifier precludes any greater production the first year.

Look for the Red and Yellow display carton on
your dealer’s shelves. The new EBH is packed in a
metal can.

Buy one from your dealer today! Plug it into

your “B” Eliminator—Trouble free for at least
\ 5,000 hours!

ELKON, ~  [f/

Division of

P. R. Mallory & Co., Inc.

- e
Hand and Eye must synchronize in testing
the Elkon EBH Rectifier

iy
4
| 350 MADISONAVE., NEW YORK CITY

Please say you saw it in RADIO NEWS
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THE NEW LEUTZ
UNIVERSAL TRANSOCEANIC

9 TUBES

WITH FOUR UX222’s

AND 2—UX210’s OR 2—UX250’s

DURING the past two years less than one Powerful radio receivers, each perfect in
thousand Universal Transoceanic Phan- every respect, cannot be built hurriedly.
toms have been manufactured. They have Each Leutz radio receiver is made to special
been shipped to points in every state in the order only. The average time required for
Union, every province of Canada, Alaska, delivery is three to six weeks after receipt of
Hawaii, Philippine Islands, Porto Rico, and confirmed order. Leutz receivers are not sold
practically every foreign country in the on a trial basis; anyone contemplating the
world. In practically every instance the purchase of a Leutz receiver need only in-
new owner of the Transoceanic Phantom quire from any of our customers and they
has written to us expressing complete satis~ will be assured that they will obtain the
faction and reporting results far superior to best radio receiver in the world.
any competitive makes used in the same The present Universal Transoceanic Phan-
vicinity. tom Special has the most powerful tube
There is no mystery connected with the arrangement one could desire, viz., Four
superior performance of Leutz radio re- 222 Screened Grid Radio Frequency Stages,
ceivers. In 1922, seven years ago, Leutz had 200A Super-Detector, four audio stage, two
8 and 10 tube Super-Heterodynes on the of which are in a push-pull system using
market, while the nearest competitive set either two 210’s or two 250's, output adjust-
had three tubes. Likewise, Leutz had the able for a small room, or sufficient for six Dy-
first Shielded Set, First Single Control Li- namic Speakers distributed over a battleship.
cense under the Hogan Patent, first resis- Only a limited number of Transoceanic
tance-coupled audio, first interchangeable Phantoms can be produced this season, and
tuned radio frequency transformers, first our production is already sold considerably
metal cabinet, and many other original ahead. We suggest placing Phantom orders
features used two years ahead of other three to four weeks ahead to prevent dis-
designers. appointments in delivery.

THE NEW LEUTZ LITERATURE IS THE MOST INTERESTING RADIO
LITERATURE YOU EVER READ—DROP A LINE FOR YOUR COPY NOW

C. R. LEUTZ, INC.

195 PARK PLACE, LONG ISLAND CITY, NEW YORK, U.S. A.
CABLES “EXPERINFO” NEW YORK

Please say you saw it in RADIO NEWS
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THE 4 GREATEST RECEIVERS
IN Hi-Q HISTORY!

O say that these four new Hi-Q Receivers are the
greatestinsttuments ever produced in Hi-Q History
is equivalent to saying that they are the most efficient,
most selective, most sensitive and most beautifully
toned radios in the world. A powerful, all-inclusive
statement. But every professional RADIO-TRICIAN
who has built one knows this statement is a fact.
For example, there is no receiver, to our knowledge,
which employs the Band Pass Filter—an entirely new
system used exclusively in the Master

and positive. Tone is practically identical with the
original broadcast at the microphone!

There are FOUR Hi-Q Receivers for 1929 —the
Junior Hi-Q 29 at $54.35; the Junior A.C. Hi-Q 29 at
$101.50; the Master Hi-Q 29 at $99.50 and the Master
A.C. Hi-Q 29 at $151.50— four wonderful receivers
which meet practically every range of pocketbook. All
these instruments are the joint creation of America’s
ten leading parts manufacturers. All are stage-shielded,

built on steel chassis from the finest

Hi-Q 29 models. This new develop-
ment effects absolute flat-top Square

FOUR MODELS

parts available in the industry.

Ftuning for the first time in radi A.C. or ?-bc- If You Want Real Radio Value,
crt-off tuning for the first time 1n radio Have One Built by Your : .
© Local RADIO-TRICIAN Write for Our New 80-Page Book

history. It assures positive 10 K. C.
selectivity. Evenin crowded areas it is
impossible to tune in more than one
program at a time. “Cross talk” can-
not occur. Oscillation, buzzing, hum-
ming and background noises are
totally - eliminated. Stations don’t

Slmply “swish” in—they snap in, clear moderate fee.

Anyone can build the Hi-Q Receiver,

quickly, easily, successfully AND AT
BIG SAVINGS over factory-made sets
of anything like similar efficiency. If
you prefer to have it built for you, write
Joraddressof your local Radio-Trician.

Ouer 6,000 of these Hi-Q experts in

the country. One is near you. He will
be glad 1o demonstrate the Hi-Q Re-
ceiver and build one for you at @ very

The new 80-page Construction Manual is
the biggest and most complete book of its
kind ever published. Tells how to build
all 4 new Hi-Q Receivers. Photosand dia-
grams illustrate every detail. Covers power
amplifiers, tabe and battery combinations,
antennae, installation, short-wave adapters,
house wiring and a wealth of other data
on custom-built radio. » » Price 25c,

HAMMARLUND-ROBERTS, Inc. & voas oy

Associate Manufacturers

BEN®MIN

3 P { . :
ARCIURUS =
ACME THoroaRSON 4 smcarta ¥ F
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Editorial and General Offices, 230 Fifth Avenue, New York

Vol. 10

DECEMBER, 1928

No. 6

Alternating-Current Set Operation

By HUGO GERNSBACK

HIS talk is addressed chiefly to those who either contemplate

purchasing or building an “A.C. electric” set, or already

have acquired one. There is still in the popular mind a

good deal of misinformation and mistrust as to these sets,
and it is to be hoped that the remarks made here will clear up
a number of important points.

The accusation has been bandied about rather freely, during the
past few months, that the new tubes which make A.C. operation
possible are extremely fragile and burn out on the least provoca-
tion. Many people are still under the impression that such tubes
are in the experimental stage and have not as yet been developed
as thoroughly as they should be; this conclusion is not quite true.
On the other hand, it is admitted that the new A.C. tubes are
somewhat more fragile than the others, but only under certain
circumstances.

This was brought home to me rather impressively by a recent
occurrence. A lady who had purchased one of the new sets about
six months ago complained that she had to get new tubes almost
every week; the statement she made was that the tubes were no
good and kept on burning out. 1 was sufficiently interested to make
a personal investigation, and this is what T found. She has a
first-class alternating-current set; but the receiver had been in-
stalled by a set builder in an antique cabinet which the family
owned. The bottom of the cabinet is nsed for the table linen and,
as the outfit was in the dining roowm, it is (of course) necessary
to open and close the hottom drawer rather frequently; and this
is what caused the trouble.

I cexplained to the lady that under no cireumstances should she
open and close the drawer, unless it is done very ecarefully, and
while the set is not in operation. If the set were not being usecd,
the doors and the drawer could, without any damage, be opened
and closed, but, with the tubes in operation, this should not be done;
hecause the filaments, while incandescent, naturally could not stand
up under the continuous slamming and vibration induced by open-
ing and closing the drawer, often rather violently. After this
had been explained, no further trouble was experienced.

I have used a single set of tuhes in an A.C. set now in my study
for some seven months, and the set is in use every day for at
least four to five honrs. I am still using the original tubes.

Another point which is brought out rather frequently is that
many people, who should know bhetter, complain that broadecast
stations “change theiv power every night” One night, so the
story goes, the station comes in good and loud; but on other nights,
it does not. Tven locals scem, according to many people, in the
habit of changing their power from practically nothing up to
maximun.  The persons thus complaining always make it a point
to state that they did not scem to have this trouble until very
lately. TIf you pursue this to its logical conclusion, you will find
that they never had this trouble while they had their old battery
sets but veally, it started just recently—in other words, when
they acquired A.C.-operated sets. This is very true, and is not
at all surprising.

The fault is, of course, not with the broadcast station, which
(it need not be said) does not change its power. The average
broadcast station probably does not vary its power more than
1¢, from night to night, if so much. Yet, one night, a certain
station comes in weak, while on another night it comes in loud.
The intelligent vadio man will inunediately know the reason for
this; the answer lies in the A.C. voltage supply.

The house-lighting enrrent available in the average household

changes from hour to hour; when there is not a great deal of
load on the line as, for instance, in the dayvtime, the actual A.C.
voltage across the set goes as high as 120. But, when all the
lights are switched on in the evening, the “line voltage” often
drops as low as 100, and in some cases, to 95. All of this makes
a big difference in the volume of a radio set; and the average
listener-in naturally blames it all on the broadcast station, never
thinking that it is due to the decrease of the A.C. voltage supply.

There are now made certain appliances which, when attached
to an A.C. set, will kecp the current supply tolerably constant,
whether the line voltage fluctuates or not; at least, within reason.
If such an applianee is used, the listencr will havdly, if at all,
observe any weakening of his favorite station; and if so, probably
because of atmospheric conditions. .

If you wish to convipce yourself of the amount of variation in
the A.C. supply, all vou need to do is attach a simple voltmeter
across the power-supply input leads of your A.C. set. If you
will keep this in plain sight, where you can watch it at all times,
vou will be surprised to note how much the voltage acvoss the
average line varies from hour to hour. You will {ind that it is
usually highest in the daytime and lowest between the hours of
7 and 10 in the evening. Tt tends to go up again after ten, and
by midnight, or later, it will be at its high peal.

Another source of trouble, or rather annovance, with many
A.C. receivers, particnlarly those located in apartment houses,
is the fact that such sets are apt to become rather noisy at times.
The A.C. set, being connected to the power lines, has an indefinitely
long “pick-up,” and is very much more apt to be disturbed than
the old battery sect, which was connected only to the aerial and
ground. The A.C. set, in addition to collecting natural disturb-
ances from the ground and aerial, now picks up also arvtificially-
made “static” from the line itself. Vacuum cleaners, X-rayv
machines, motors, vielet-ray apparatus, and the like, also derive
their power from the same line and, if the contacts or commu-
tators spark, a good deal of trouble is experienced by sct owners.
Frequently it is most difficult to do away with this interference.

In a recent case which came under my observation, a family
who had installed a set costing them $600.00 werve unable to
use it. Every time that the house elevator in the apartment build-
ing started to operate, it Lecame necessary to shut off the set;
because it was impossible to get anything except a tremendously-
loud rear. The receiver in question was a highly sensitive one—
a nine-tube affair—and this very sensitivity worked against the
success of operation; because the set picked up every electrical
disturbance that occurred in the house. . Of course, the usual elick
heard when a light is switched off or on isn’t in itself verv dis-
turbing, because it does not oceur every instant; but in a big
apartment house the elevators run almost constantly, and, for
that reason, the set became useless.

It was necessary to wrvite to the service department of the
power company, which promptly sent its service men. They spent
a number of days experimenting and shunted condensers and
chokes around the offending motors; but even then the entire
trouble could not be overcome and, though the result was at least
75% better, theve was still too much interference from the motors.
Finallv, the problem was solved by placing the set in a different
room and connecting it to a different lighting outlet, and by also
disconnecting the ground entirely from the set. After this, no
more interfercnee was noted and the set now operates as well
as should be expected in a New York apartment house.

Mr. Hugo Gernsback speaks every Tuesday at 9.30 P. M. from Stations WRNY (297 meters) and W2XATL (30.91 meters).on various radio and scientific subjects.
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- Television Makes the Radio

r ELEVISION js striding forward,
and is today overcoming many ob-
stacles that were once held insur-
mountable. “Sight” broadcasting is

now part of the regular daily programs of a

number of stations in the East and the

Middle West, and many experimenters are

experiencing new  thrills in  feproducing
small, but nevertheless distinguishable,
images.

The latest development, and what promises
to be the most important as yet, is the sue-
cesstful combining of image and voice for
the presentation of drama in the home, via
radio. A second noteworthy achievement
ot the past few months is the transmission
of full-length images of two people at a
time, and the reproduction of those images
at the receiving end to a size of twelve by
twelve inches.

On September 11, 1928, WGY, the first
station to organize a dramatic group and
present plays regularly to the radio audi-
ence, established itself also as the first sta-
tion, anywhere, to broadcast an actual drama
with the aid of television; transmitting im-
ages and voice simultaneously on separate
radio channels. The complete performance
was witnessed by a group of newspapermen
and scientists gathered in one of the build-
ings of the General Electric Company, at
Schenectady, N. Y., at a short distance from
the radio transmitters themselves. It was
highly effective, and held the attention and

€l1E€V! S1d

Under this heading, Rapto News publishes cach
month descriptions of the latest developments
e the extremely interesting field of ielevision.

@ (

By Robert Hertzberg

A §E

These two are plaving the hands of the televised
characters, with the “props’” needed to illustrate
the action of the plavlet.

interest of the rather critical audience as
closely as if it had been the highest-priced
dramatic hit on Broadway.

Martin P. Rice, manager of broadcasting
for WGY and its associated stations, ex-
plained that, in presenting the drama
through the medium of television, the staff
of WGY was co-operating with the radio
engincers in the development of a studio
technique, far in advance of the time when

Radio News for December, 1928

it will be practicable to offer the “televised”
radio drama to the public as a finished
production. i

“Such practical application affords the
only reliable method of determining the fu-
ture possibilities, as well as the limitations
of television,” Mr. Rice stated. “When tele-
vision has reached that stage of perfection
where ‘sight’ signals may be reccived as re-
liably as ‘sound’ signals are now received,
we at WGY hope to be prepared to carry
the image as well as the voice of the actor
to thousands not heretofore privileged to
enjoy the drama.”

WHEN HISTORY WAS MADE

The first play by television was broadcast
at 1:30 o’clock, on the afternoon of Sep-
tember 11, 1928, during the regular tele-
vision period of the Schenectady station;
and a second performance was given at
11:30 that same evening. The offering was
“The Queen’s Messenger,” a one-act drama
written thirty vears ago by J. Hartley Man-
ners. The televised version was the same
in every respect as the stage production;
but it involved many new problems in
dramatic technique because of the limita-
tions of the television ‘“cameras,” which
could take in only the head and shoulders
of one character at a time.

The presentation of the drama by tele-
vision was made possible through the sim-
plification, by Dr. E. F. W. Alexanderson,
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Left, the television transmitter, later demonstrated af the Radio
Right, Dr. dlevenderson with his ossistant, R. D. KNell, with

Fair.

the new projecting

WwWWwWWw.americanradiohistorv.com

apparatus, which throws an image a foot square
on the ground-glass screen.

The scanniag dise contains 48 lenses.


www.americanradiohistory.com

Radio News for December, 1928

of television transmitting apparatlus which
hitherto has been large and unwieldy. Read-
ers of Rapro Nrws will recall that, early
this vear, Dr. Alexanderson took television
out of the laboratory and put it in the home
(sce the article entitled “Television Comes
to the llome,” in the April, 1928 number).
The voices and images of several perform-
ers were then broadcast by WGY simultan-
cously on different wavelengths, and ob-
servers stationed five miles away saw and
heard the artists on television receivers of
simplified design.

Dr. Alexanderson has simplified the tele-
vision transmitting apparatus to such a de-
gree that it can now be carried from place
to place, almost as easily as the microphone
and its associated amplifiers. The time will
undoubtedly come when the televisor will
Le set up in the radio studio, on the lecture
platform, the stage or the banquet table,
as rcadily and as frequently as the ubi-
quitous microphone now appears at these
places. To illustrate the portability of the
outfit, WGY engineers recently sct up a
television “camera” on the platform in the
assembly chamber at Albanv, N. Y., and
televised Gov. Alfred L. Smith of New
York, as he delivered his address accepting
the Democratic nomination for the presi-
dency.

“cayEra”

DETAILS OF THE

The television scanning “camera,” as it
is used to-day, is a wooden box about a
foot square at the ends and about twenty
inches long. It contains a twelve-inch 21-

Izctta Jewel, first “leading lady” of the iele-
vision stage. in “The Queen's Messenger” be-
fore the scanning camera and microphone at

FGY. s ounly the face and woice were picked
wp lere, another actress was required to im-
personate the lhands.

hole scanning dise, driven by a small syn-
chronous motor. Behind the disc is a 1000-
watt lamp, the light of which is concentrated
by a lens on the area defined by the spirval
of holes. A sccond lens on the outside of
the box projects the scanning rays of light
on the subject. The box itself is mounted

on a regular camera tripod, and greatly re-
senibles a large camera.

The “stage’ of the first televised drama; its layout can be followed
by referring to the diagram at the top of puge 526.
Jewel; Mortimer Stewart, director, with wand; then Mawurice Roan-
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Accompanying each “camera” is a pair of
photoelectric cells, which arve placed in front
of and on each side of the “camera,” and
facing directly toward the person being
televised. Tach cell is about seven inches
in diameter, and enclosed in a wooden box
mounted on a tripod. Three outfits, com-
prising camera and photo-electric cells, were
used in the broadecasting of the radio drama.

In the presentation of “I'he Queen’s Mes-
senger,” the television instruments were ar-
ranged as shown in Fig. 1. One camera was
used for each of the two characters in the
play, and the third for the introduction of
“props” and other visual effects. The play
divector, standing between the two “cam-
eras” trained on his actors (positions 1 and
2 in the drawing), governed the radio out-
put by means of a small mixing panel; sim-
ilar in construction and function to the
mixing panels used at all broadcast stations
for the proper blending of the different
instruments of an orchestra. With one
knob, he brought any one of the three
cameras into the circuit; and, with another,
he “faded” the images in and out, very much
as the “fade-out” is used in motion pic-
tures. In front of the director was a “moni-
tor” television receiver, in which he could
see at all times the images going on the air,
and check the performance. In addition to
the television cameras, there were micro-
phones at positions 1 and 2, (for the two
characters) to pick up the spoken lines of
the play. :

The performance was broadcast on three
wavelengths; the images on 379.5 and 81.4
meters, and the voice on 21.96 meters only.

e

G

dall.
Left, Izette
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The silent parts are gesticulated by the players at lhe “prop”
table, right, Joyce Evans Rector and William J. Toniski, whose
hands are “picked up” by camera No. 3.


www.americanradiohistory.com

Radio News for December, 1928

526
’ 12" SCANNING
Eigg:rrgl_c RADIO DiscC. S
o H
- CELLS MICROPHONE m 24 HOLES
1
SCANNING DRIVING
MOTOR
%ﬁmlgf- “ CAMERA"
\,
. \ BACK VIEW OF
WHITE SCREENS TELEVISION RECEIVER
— —
DRIVING 12" SCANNING DISC
CONTROL BOARD
\ FOR SWITCHING TELEVISION MOTOR \ 24 HOLES
\\}\\\\'\ TELEVISORS RECEIVER FOR \ d
N CHECKING
\ (&) \ PHOTOELECTRIC PURPOSES. 1000- e
\\\\\‘\@} CELLS Neook |
\ LAMP
DIRECTOR LENS
£ e Y
ELEVATED i
SCANNING PLATFORM - -
"CAMERA* CONDENSING” TRIPOS
RADIO ~STUDIO LAYOUT LENS. - 2
MICROPHONE LINE T03] FOR RADIO DRAMA ~
\ SRSEINE

Fig. 1: Three scanning cameras and two “mikes” are controlled by
the director of the radio drama, who has a monitor televisvion re-

ceiver before him to check the results. The receiver and “camera”
shown at the right are similar to those previously described here.

Reports received by WGY several days
after the broadcasting of the play indi-
cated that at least two radio cxperimenters
on the West Coast had picked it up and
reproduced it successfully.

TECIINIQUE OF THE DRAMA

Inasmuch as only the heads of the actors
can he transmitted at the present stage of
developments, it became neccessary for the

— i

-
i)

e B e e e R

director to find some means in addition to
head movements or the change of facial ex-
pression to convey action. This was ac-
complished by using the third tclevision
transmitter (position 8 in the diagram) for
hands and “props.” For example, when the
lady of the play offers to pour some wine
for the messenger, the third camera picked
up the image of a lady’s hands with bhottle
and glass, as she poured the wine. Keys,

e o L e I et ey

The television stage director is a busy man. Here we have Mortimer Stewart
of WGY at his control box, which will “fade” one image into another, movie style.

Wwww.americanradiohistorv.com

a ring, a pistol, a dagger, reproductions of
the DBritish and Russian roval arms, and
many other “props” were thus introduced,
to add to the realism of the performance and
to break the monotony of the head images
only.

The faces of the man and the woman
handling the props at position 3 were not
shown. Only their hands were televised;
the “camera” being switched on at the
proper moment by the play director. In
this way, the voice of the lady speaking
at position 1, while the television camera
at position 2 transmitted hands, was heard
in the loud speaker at the receiving cnd
while the image of the hands flashed on
the television screen.

Because of the limited range of the “cam-
cra,” great pains were taken to keep the
actors “framed,” that is, within the small
arca in which the scanning ravs of light
might find them. Each character worked in
front of a white screen, which gave defini-
tion to the features. Borders were estab-
lished within which the actor had to stand,
or be lost to the camera.

The performing artists were confronted
with special problems in “make-up;” both
becanse the color-response characteristics of
photoelectric cells are altogether different
from those of the usual motion-picture cam-
era, for instance, and because the images
at the receiving end have the pinkish-red
background characteristic of the neon gas
used in the glow lamips. The make-up tech-
nique of both the stage and the screen was
drawn upon, and an effect different from
either was finally obtained. The eves of
the actors were accentuated to the point of
cxaggeration, and the mouth and nostrils
were sharply defined with strong color. ‘The
skin was softly shaded and blended in an
effort to remove the shiny effect. It was
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found that diamonds or other bright stones
could not be used on the hands, because they
caught the scanning light strongly and pro-
duced a disturbing glare on the image.

The actual adaptation of the television ap-
paratus to the play was made by Mortimer
Stewart, who is known to many radio listen-
ers as the producer and director of a series
of radio plays broadcast by WGY and of
numerous dramatic offerings from the New
Yorlk stations of the National Broadcasting
Company. Mr. Stewart’s problem was not
only the development of a technique for a
new dramatie form, but he also had to work
with apparatus that was crude and admit-
tedly inadequate.

“The Queen’s Messenger” has but two
characters. The lady was played by Izctta
Jewel, a former stage star and now the
wife of Professor Hugh Miller of Union
College. Maurice Randall, veteran member
of the WGY Players, was cast for the mes-
senger.  Jovee ¥vans Rector and William
J. Toniski “doubled” for Miss Jewell and
Mr. Randall; that is, they “doubled” for
their hands and, at the third television
camera (position 3), handled the various
“props” such as cigarettes, glasses, keys,
dispatch case, ete.

TIIE RECEIVING EQUIPMENT

The General Eleetric engineers con-
structed a number of special television re-
ceivers for use at the demonstration on Sep-
tember 11, In external appearance and
ovev-all size these greatly resembled loud
speakers of the cone type, for which they
were mistaken at first. XEach is about 14
inches high and six deep, and hexagonal in
shape. Within the case is a scanning disc
12 inches in diameter, and cut with a spiral
of 21 square holes. A ncon-gas glow-lamp
is supported in back of the disc in a hori-
zontal position. The images as reproduced

With the apparatus shown and wire lines, a boxing wmatch
was televised to a small screen: though the image frequencies went

on the disc ave less than an inch square;
but they are enlarged to an apparent size
of three inches square by means of a mag-
nifying lens placed on the front of the case.

A number of views of this machine are
shown in the illustrations accompanying

this article.

A back view of the television receiver is
shown in Iig. 1, which includes also a cross~
sectional view of the television scanning
“camera.” The discs used at both trans-
mitters and rcceivers were not actually flat
discs, but looked like large soup plates, with
scanning holes cut in the flat rim. This
method of construction makes the discs very
rigid and prevents them from wobbling as
much as ordinary discs do.

The people watching and hearing the per-
formance of the play, as it was reproduced
on the radio receivers, had to sit about ten
feet away from the television instruments,
in order to distinguish a clear image. At
closer distances the coarse lines of the
scanning disc were too plain, and the im-
ages appeared to be built of little squares
of black and pink. The definition of the
images was quite good, in spite of the fact
that the television impulses were confined to
5,000 cyeles, the modulation limit prescribed
by the regulations.

TELEVISION ON A SCREEN

A very interesting laboratory develop-
ment, demonstrated by Dr. Alexanderson
after the broadcasting of the radio play, is
the apparatus he now uses experimentally
over wire lines, for the transmission of full-
length images and their reproduction over
a screen area twelve inches square, on a
screen ten fcet from the projector. The
layvout of the apparatus is shown in Fig. 2.

In general design, the transmitter is iden-
tical with other dise systems, except, of

www americanradiohistorv com

outside the 5,000-cycle broadcast limitation.
a special mnew device, is not available to amateur experimenters.

The neon lamp used,

course, for the quality of the parts and the
sensitivity of the photoelectric cells, in par-
ticular. A 48-hole dise, about two feet in
diameter, is driven by a synchronous motor,
and breaks up into thin scanning rays the
light from a 3000-watt arc directly behind
it; the ravs are projected forward by a
powerful lens. When only his head is to
be transmitted, the person televised sits
about fifteen inches from the front of a
large wooden frame holding an extremely
sensitive photoelectric cell in each corner.
The scanning rays fall on him, and are re-
flected into the cells, which respond in the
usnal manner by producing varying electric
currents.

At the receiving end, a similar scanning
disc is used; however, the usual plain holes
are replaced by 48 powerful lenscs, each
only about half an inch in diameter. The
glow lamp is a special neon-gas bulb, de-
veloped by Dr. D. McFarlan Moore, the re-
nowned scientist whose achievements have
done much to make television praectical.
This lamp, instead of eontaining the two
flat plates found in common neon tubes, uses
a small metal cylinder within which is a
small, thin electrode. An intense light, hun-
dreds of times more powerful than that pro-
duced by any other glow lamp, is thvown
out from the cylinder. The light is con-
centrated by the lenses in the scanning dise,
and then thrown on the screen, ten feet
away, by a five-inch projecting lens.

To Dbegin the demonstration of this ap-
paratus, a man sat down before the photo-
clectric cells at the transmitter and his im-
age, fully life-size, appearced on the screen
in an adjoining room. Speaking over a
wire circuit connected to a loud speaker
in the projection room, he maintained a
running line of chatter, describing his
actions in detail so that no one would miss

(Continued on page 587)


www.americanradiohistory.com

The first-class television receiver of the future

will afford more than one program. We may

readily predict a family debate as to which

scene of action will receive the place of honor
i1 the waried entertainment.

HE scene which adorns the cover of

this issue of Rapro News is not, like

its predecessor of last month, taken

from the life, nor does it incorporate
a photograph of television apparatus which
is now in existence. But it does represent
a scene which will be many times repeated,
a few years in the future, when the owner
of a television receiver will not only have a
choice of several interesting programs, but
be able to sample them all at once, as it
were, and choose according to the tastes of
the family.

There are several reasons why this should
be desirable, and possible as well. It is not
particularly profitable to tune in more than
one broadcast station at a time, so far as
the audible or “aural” programs go. In
fact, the best efforts of radio engineers and
designers—as well as those of the Federal
Radio Commission and other branches of
government—have been devoted to the en-
deavor to make this impossible, so far as
an involuntary reception of multiple pro-
grams is concerned. The reason for this
is based on the one-dimensional nature of
our organs of hearing; our ears cannot, ex-
cept by great effort, analyze a medley of
unrelated sounds. We cannot listen to two
people at once attentively; let alone a jaza
band and a quartet of chamber music at
the same time. Nobody, therefore, wishes
two loud speakers to pour forth different
programs. We tune out or switch from one
station before we try another.

WHY SHOULD WE WANT SEVERAL IMAGES?

With our natural television receivers (the
eves) the case is otherwise. They receive
the ultra-short waves, which we call light,
over a large angle simultaneously, and over
what seems to us a large area; and, though
it is true that our whole field of vision is
not equally sensitive, the mobility of these
highly-complex organs and their power of
accommodation or “focusing” is almost as
quick as thought itself. We are therefore
abhle to give at least cursory attention to
several moving scenes at once, without their
creating interference with each other, as
in the casc of sounds.

When we have acquired the faculty of

.most of interest.
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T Multiyle Television”’—
A Forecast

Why the Possibility of Receiving More
Than One Television Image at Once Is
of Practical Importance

being present at several places of enter-
tainment simultaneously (for purposes of
sight and hearing at least) as will be the
case when television has developed to the
point of reproducing large scencs as faith-
fully as the microphone now picks up their
accompanying sounds, we may well seek to
transfer to our receiving instruments the
faculty of glancing from side to side which
we now possess. In other words, when
more than one event is being televised, we
shall desire the power to keep in touch with
all of them; giving our closest attention to
the parts of each visible program which are
This will be especially
true when the action being broadcast is of
a nature that cannot be rehearsed, and
whose progress is not governed by the
broadcaster’s allotment of the minutes—
which will be true of an increasing number
of public activities, as time gocs on,

The matter was brought to the mind of
the Editor of Ranto News. while he listened
in to the opening ceremony of the recent
Radio World’s Fair. The presence of Mr.
Ldison, who performed the formal act of
inaugurating the show, had been announced
in advance; but not that of Mr. Ford and
other notables, who were not on the pro-
gram; and many listeners may therefore
have missed an opportunity they would
gladly have taken advantage of, the more
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Here we have the panel layout of a proposed
receiver based on the disc system. Each of
the three receivers tunes in a program of both
sight and sound impulses, though the latter
are conveved to the speaker only in connec-
tion with the imege in the largey screen. The
oftion of color o cf black-and-wohite with
greatcr spced is obtained in this.

.
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so if television reception had also heen avail-
able to them. The fact suggested the theme
of this article: why can we not reccive at
once several television images on the same
receiver, if we have the necessary number of
tuning units with which to picl:: up several
broadcast stations simultaneously?

The television image, as all our readers
now understand, is in the nature of an op-
tical illusion, created by the motion at a
predeternmined rate of a scanning disc or
similar optical device across a lamp whose
illumination is varving at a rate depending
on the nature of the image being televised.
Each flicker takes place at a time when a
different portion of the neon lamp’s arca is
exposed and, therefore, creates the impres-
sion of light or darkness over a different
portion of the visible area of the disc. The
effect is that a complete image is built up
before the eye, which cannot see each point
of light separately. Take away the disc,
and the fluctuations of the light are too
rapid to register on the eye; take away the
flicker, and a blank, uniformly-lighted area
appears before the spectator. The action
is of a nature which is called “stroboscopic”
(see Rapio News for August, 1927, for a
detailed explanation of the term).

Only a very small portion of the dise,
however, is used at any one time for the
reproduction of an image; the unit space
between two successive holes, in the spirally-
drilled discs now used, which have becn
described at considerable length in the last
few issucs of this magazine. If, thercfore,
we place additional lamps, flickering at other
television-image frequencies, in several posi-
tions behind the circumference of the scan-
ning dise, we may produce as many difler-
ent pictures as we have receivers. (We
can, of course, reproduce also the same
image in multiple at different points of
observation, by placing a number of lamps
in parallel across the output of a single
amplifier; but these images would be “out
of frame,” by reason of the different posi-
tions they would occupy along the spiral.)

HOW IT MAY BE DONE

For the purposes of color television, as
described in the October issue of this
magazine, however, discs have been drilled
with more than one spiral of holes. With
a disc of this kind (as shown in Fig. 1)
we could commence the production of pic-
tures along the outer edge of the arvea—
not merely at point A, as shown, at the
top of the disc, but also point B and point
C, which are spaced 120 degrees apart, in
the case of a disc with three complete
spirals. It is true that the lower pictures
would be inclined at an angle of 120 degvces
to those at the top; but the television ve-
ceiver of the future will be equipped, un-
doubtedly, with magnifying devices to hring
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up the image to such a size that it can be
scen further away from the dise than at
present—to accommodate additional spee-
tators. It would, therefore, he possible to
introduce cither lenses or prisms to bring
the last virtual image “right side up.”

Let us then suppose that, instead of re-
producing the same image at three posi-
tions on our dise, we have three tuning units
(Sce Ifig. 2) each with a suitable amplifier
for the band of television impulses, and a
suitable filter which sepavates from these
the audio frequencies impressed at the same
time on the carrier wave. The limitations
of our hearing, as already pointed -out,

If we have a threc-spiral disc, such as that
used for color transmissions, twith three aeon
lamps a scparate image may be built up simui-
taneously in each of the threc positions here.

make it undesirable to reproduce more than
one audible program; and a single loud
speaker with a selective switch enables us
to choosc any one of the three programs for
our ears. Iach set of television frequencies,
however, is led to a suitably connected
glow-lamp-—one of these is placed at each
of the cqually-spaced intervals along the
rim of the disc. Here it is scanned by one
of the three similav spirals, point for point,
just as the other two are dealt with elsc-
where. 'Y'hree images, then, appear at dif-
ferent points on the disc and are brought
up to the proper sizes and positions by their
respective optical systems. We can then,
with an occasional side glance, keep in
touch with the three sets of actions being
televised at three different radio stations;
though devoting the greater portion of our
attention to the one of most interest at the
moment.

A RECEIVER OF THE FUTURE

It is obvious, of course, that all thrce
of the television programs being thus re-
ceived must be alike in their characteristics,
as regards frequency of scanning and analy-
sis of the images; though there is no neces-
sity that the scenes televised be of equal
size or fineness of detail. We can have a
television “close-up” orv “fade-out,” just
as we have in the movies; and will un-
doubtedly have such effects, as technique in
television progresses.

It is eertain, however, that the synchroniz-
ing systems in use must be exactly alike,
if multiple images avc to be reproduced;
and, even in that case, such factors as vary-
ing distances of the receiver from two or
more transmitters must slightly affect the
phase relationship of the received signals.
We shall, therefore, concentrate our main
attention on one image, which will be
broneht up in size and sharpness more than

the others, and keep it “in frame.” While
under our hand are compensating devices to
do the same for the other images, we can
follow their actions in general without this
precaution—the more so, as we shall not
be endowed with additional hands by the
progressive development of television. 1f,
therefore, one of the smaller scencs below
interests us more at the moment, the snap
of a switch on its tuning unit causes it to
exchange places wilh the image above.

In the sketch (Iig. 2) of the controls
of such a receiver, each tuning unit has
three switches, designated as 1, 2 and 3.
The snap of the No. 1 switch, we may sup-
pose, connects the amplifier to a lamp which
produces the large image above and, at
the same time, connects the associated audio
amplifier to the loud-speaker unit whose
sound-opening is in front of the center of
the disc. 1f we suppose the levers inter-
locking, the same motion throws down the
image which previously occupicd No. 1
position to the No. 2 or 3 scrcen below,
and cuts oft its audio-amplifier output from
the speaker. Thus the shifting of scencs
is but the work of an instant.

The touch of a button at the right of
the large screen adjusts the image and
brings it into frame. Similar buttons are
provided for the lower images, which will
undoubtedly need more effort to keep them
in their frames. Nevertheless, as we have
said, as they will be used merely to obtain
a gencral idea of the stage of the proceed-
ings which they represent, they will prob-
ably be permitted to wander slightly, unless
other members of the family desire to wateh
them more attentively. We may, of course,
imagine a slight division in the family
council represented on our cover as to
which of the available television broadcasts
should have the place of honors presumably
the question will be decided by the same
gentle influence which has converted the
radio recciver from a jumble of crude ap-
paratus on a breadboard to a splendid ex-
ample of interior decoration in period
cabinet work.
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COLOR OR SPEED—CHOOSE !

We now come to a second interesting fea-
ture of our multiple receiver. As we have
already said, our multiple dise is designed
for color work; this, however, requires mul-
tiple lighting and more complicated connec-
tions. We may assume that these are
provided at the top of the cabinet alone.
The action in the lower screens is seen only
in monochrome; pink-and-blaeck if the necon
lamp as now used is decmed suflicient for
the purpose. At the top, however, three
sets of lamps, each giving one of the pri-
mary colors, alternately illuminate the sue-
cessive spirals, producing the cftect of
natural color. (How this is done was de-
scribed in a very interesting article in the
October issue of Ranto Nrws—consult page
320.) To obtain this effect, however, we
must sacrifice some light, as the image is
illuminated only onc-third of the time in
cach color. We would find also that, in
a scenc of very rapid action (such as a
boxing match, or a race) our colors will
be slightly “out of register;” like the effect
vou may have seen in color printing when
the red, the yellow and the blue were
slightly out of the respective places they
should have occupied. In addition to this,
many broadeasts wouwld undoubtedly be
made without color. In this case, we have
only to press the butlon at the lett of our
large screen, and disconnect the color-sepa-
rating mechanism. All the primary rays
are thrown at once upon the disc, increasing
the amount of practically-white light, and
cach spiral draws a picture in black-and-
white. The result is & much more sharply-
defined  and more highly-lighted image,
cnabling us to follow the action more closely.

It is not essential to our purpose, of

course, that a disc with a triple spiral be
used. To obtain the large number of holes

requirecdd to scan a larger scenc in detail,

it may be necessary to use a single spiral,

and to change the color transmitted only
(Continued on page 589)

This partial reproduction of a full-page illustration in Tur ExXPERIMENTER for Nowvember, 1924,

indicates a military use for multiple television.

It is necessary for a modern general to be near
his center of communications, well in the rear of the lines.

ith radio-guided airplanes, equipped

with six television cameras—looking up, down, forward, back and sideways—hie can see the progress

of action as if present, and give his orders accordingly.
the turn of a switch puts a second into opcration instantly.

As one observation plane is shot down,
The method of reception here shown

may more closely resemble that adopted than docs the present disc system with its Iimitations.
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In the ccutral picture, the apparatus on
which the airplane-transmitied photograph,
reproduced above, was received at station
WFI, Pliladelphia. The Rayfoto system,
which wutilizes a “‘coronal” discharge to
form the image on the paper, was em-
ployed i the experiment. The sensitized
shect has just been taken from the cylin-
der of the machine.
Photos © Iuternational Newsreel.

RADIO PICTURES SENT IFROM
THE SKY

At the right, we may sce a fore-
runner of what the well-equipped
atrplane will radiate in the future.

This ‘“‘radioc  photograph,” as you
will quickly determine, wrepresents
Col. Lindbergh 1in o serious mo-

ment. It was transmitted from the
atrplane short-wave set shown in the
picture at the left, while the plane
was i flight threc thousand feet
above the ground. This feat demon-
strates the possibility of receiving
the results of aerial observation for
military or civil purposes, without
the necessity of a plane’s returning
to its base.

The elaborate equipment of the Dornier-Napier plane, in which the Courtney
nstrumental in
Left, opening to fuel tanks;
then the handle of the winch controlling the acrial; thew at the top, further to
the right, the aerial lead in and ammeter; below them, first the transmitter and
© Ilerbert Photos.

expedition recently attempied to cross the Atlantic,
brisnging abont their rescue when forced dowwn.

was

then the receiver.  The apparatus 15 of British type.
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Below, right: This American {u-
stallation in the plane "~"Roma”
comprises a transmitter, swuig on
shock-absorbing cords, a wind-
driven generator whose mounting
permits 1t to be either swung out
for operation or withdrawn to rc-
duce the air vesistance: and, on the
shelf, the ‘‘send-receive” switch
and flameproof telegraph key.
© R.C.A.
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Equipment for Television Experiments

VER sinee the inception of a regular

schedule of television transmission

at WRNY, that station has been

swamped by hundreds of letters and
phone calls commenting on the qucer, stac-
cata signals that are being heard on
WRNY’s wave, and invariably ending with
the same question that is being asked by
thousands of radio experimenters and lis-
teners throughout the country: *ls any-
one arketing a television receiver; and,
if so, where can I buy one and what will
it Jook like?”

Lefore proceeding with a semi-technical
description of the commercial models now
available, it may be well to offer a briet
explanation of the general situation involved
in an answer to the above question; and to
atltempt to clarify some of the terms con-
neeted with television. For example, what
generally is termed a  television receiver
actually is a television scanning apparatus:
that is, to say the receiver itself may be
any broadeast receiver Dbeing used at
present, providing the Jast amplifier tube,
or power tube, is of the 171 1ype or larger
—and providing, also, the audio-frequency
amplifying transformers, or whatever coup-
ling devices ave used, arc of the highest
engincering efliciency. 1t has been stated
wenerally, by those pioneering in television
development, that the resistance-coupled
type of audio amplification should be em-
ployed; because the wuadistorted output of
that type of amplifier is high over a wide
range of {requencies, when compared to
that of the transtormer-coupled type of
amnplification found in the average broad-
cast recciver, However, some experimenters
have oblained good results using the latter

Apparatus Now Commercially Available Offers an Increasing
Choice of Installations for the Enterprising Television Fan to
Choose From—Differences Are Mostly in Details

By H. M. Bayer

type; and so it is rvecommended that the
anplification system used by the experimen-
ter's receiver be first given a fair test of
receiving television images, before any
changes are made.

THE SCANNING MECHAXNISM

As will be seen from the photographs
reproduced in this article, the scanning ap-
paratus consists primarily of a scanning
dise, a suitable motor to drive the disc—
with some means of controlling the speed
of the motor so that the disc can be driven
at certain delinite speeds—a neon-gas glow-
lamp and a suitable mounting or framework
of the entire arrangement. These items
malke up the scanning apparatus and are all
that is necessary to reproduce television
images; providing, as mentioned previously,
that the receiver and its amplification sys-
tem come up to specifications. When adding

Fig. A (Left.) My, Geloso
standing beside the rvecciver
of his design. Sponge-vub-
ber blocks separate it from
the table on which it resis.

Fig. B (Above). The same
apparatus, seen from the
year. The cabinet is home-
made, not part of the kit

Fig. C (Right) The set-up
at close vange: the motor
M drives the disc D Dby
{riction, at a speed con-
trolled by the worm-whcel
A.  As the friction-disc W
approaches the shaft, the
speed increases. The jour-
nal B contains ball-bear-
ings; the height of the tele-
vision lamp N is also regu-
lable by the wse of a collay,
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the scanning apparatus to a broadcast re-
ceiver, all one need do is to remove the
loud speaker’s cord tips from the output of
the set, and in their place insert the wircs
lecading to the neon tube of the scanner.

The various arrangements dcscribed heve-
with have been tested, and found satis-
factory for the viewing of radio-transmitted
images, when operated in conjunction with
the proper type of receiver and according
to the directions specified by the manutac-
turers. The apparatus mentioned in this
article does not include all the scanning kits
now being marketed; but those shown arve
all that were available at the time this arti-
cle was written. Assemblies which are pro-
duced after the collection of these data
will be described in later articles in Ranio
News.

An Elaborate Televisor

One manufacturer has announced a ten-
tative arrangement of its scanning appara-
tus, which is to be of the conventional
design outlined in the preceding paragraphs
of this article. 'The development work of
this produect is under the supervision of
John Geloso, chief engineer of the organi-
zation, who has made a name for himself
as a pioneer researcher in the television
field. He is known best, perhaps, as onc
of the {first to confine successful television
transmission to the 5000-cycle band, the
maximum frequency allowed by the IFederal
Radio Commission for all radio transmission
on the broadcast bands. The illustration
in the first column shows Mr. Geloso stand-
ing beside the scanning apparatus which he
has designed. In this model the speed of the
disc (D) is controlled by what is known as
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Fig. D, This bakelite disc, its motor as-

sembly and lamp compose a scanning ap-

.paratus quickly set up., The three-stage

amplifier, Iving upon the broadcast receiver

at the right, has a push-pull .stage for
better results.

a “floating” motor M (this excellent ar-
rangement is used also in the Jenkins sys-
tem described in this article); this varies
the speed of the disc by moving the motor
on its sliding “ship” by means of the worm-
wear A. Refinements, such as the shaft
mounted in ball-bearings at B, are not
cntirely essential to successtul operation;
although, they, doubtless, insure more even,
silent operation of the dise. (See Fig. C.)

Under the shelf supporting the motor
mechanisim, and the driving-shatt’s terminal,
may be seen the filter system:, comprising
suitable condensers and choke coils, used in
the neon-tube circuit. On the front panel
of the lower shelf are mounted the meter,
indicating the current drawn by the neon
tube, and the variable resistors employed
to control the brilliancy of the tube. The
screen-like square scen on the upper section
of the large front panel is actually a minia-
ture viewing tunnel, the walls of which
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G. Heller, the designer of this apparatus,
has concentrated his efforts on the produc-
tion of a kit of the simplest form for the
benefit of the experimenter who is avoiding
complications. In this respect Mr. Heller
has been successtul; the completed assembly
is devoid of non-essentials and compriscs
only those parts absolutely necessary for
the operation of the scanning "disc. ‘'The
foundation of the apparatus is a 10 x 7 x
I4-inch bakelite panel or base, upon which
are mounted a universal motor and the
receptacle for the 110-volt line. Iour and
a half inches above this base, and supported
on four pillars, is a bakelite sub-panel upon
which are mounted the socket -for the neon
tube and the variable resistor; the latter
is in series with the 110-volt line leading
to the motor and serves to vary its speed.
The disc is composed of bakelite, 16 inches
in diameter, and has 48 lholes.

Fig. E. This motor
is  controlled auto
matically at a pre
determined speed :
1ts resistors cut ont
sparking inter-
ference, The knob:
at the top regulate
the position of the
lamp to a hair.

frame an opening about an inch-and-a-half
square, the approximate size of the image
which can be viewed with this apparatus.
The disc is of the 48-hole type, 20 inches in
diameter, and is suitable for the reception
of televised images from WRNY-W2XAIL,
the Ranio News stations in New York, and
W3XK, the Jenkins stalion in Washington.
The latter requires a disc speed of 900
revolutions per minute, while the former
operate at a speed of only 450 revolutions
per minute.

Manufacturer: Pilot Eleciric Manufac-
turing Co., Brooklyn, N. V.

A Scanning Apparatus Very
Easy to Assemble
A simple, yvet efficient, scanning apparatus
at present marketed only in kit form is so
designed that its assembly is a matter of
a few moments, requiring no tools but a
screwdriver and a pair of pliers. Alexander

T

TR

i

The picture (Fig. D, right) shows the ap-
paratus mounted on the cabinet of a broad-
cast receiver; while in the same illustration
is included a front view of the set-up. The
magnifying lens is used to enlarge the
inage and has mounted behind it a disc
of ground glass, which may be removed
from its circular case if so desired. 'T'he
neon tube illustrated in the same picture
is supplied by this manutacturer; but may
be of any type the plate of which meas-
ures approximately 114, x 114, inches square,
providing the plate is parallel to the Leavy
prongs in the base. )

Manufactured by the same company, and
indicated in its. catalogue as optional equip-
ment for this scanning apparatus, is a
three-stage resistance-coupled amplifier de-
signed for power operation. It is shown
mounted upon the receiver cabinet, A
feature of this amplifier is the accommoda-
tion for two 171A-tvpe tubes wired in
parallel for last-stage operation. ‘The
resistors employed in the grid and plate
circuits are of the heavy-duty type and
capable of standing a good deal of punish-
ment from heavy currents. Sockets of the

sub-panel, spring type are mounted with

Fig. I. This 12-inch disc brings a television receiver down to more moderate size

for the parlor. The same manufacturer has also produced a 6-inch disc, which
gices a clear, though small, imafé which may be magnified agnin.
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other parts of the amplifier on a brown
hakelite panel 14 x 334 inches; which, in
turn, is sct in a brown crystalline metal


www.americanradiohistory.com

Radio News for December, 1928

case, 134 inches decp. Jileven metal binding
posts acconmnodate the necessary input,
output and battery connections.

Mapufacturer: The Insuline Corporation
of dmerica, New York, N. ¥,

Automatic Motor Control

In Tig. I is pictured the commercial
result of development work by the engincer-
ing staff of another manufacturer. Working
on the theory that comparatively large
motors of 1,10 or 1/8- horsepower are
unnecessary, they seclected, instead, a
smaller, high-spced motor and made use
of a suitable gear-reduction drive for the
scanning disc, thus obtaining a highly-re-
sponsive and flexible control. The motor
used in the apparatus illustrated is rated
at 1/25-horsepower, is of the high-speed
type with suitable recduction gearing and
equipped with flexible coupling for driving
the scanning disc.

What is perhaps the most important fea-
turc of this assembly is the automatic-motor
control feature. On the motor shaft is
mounted a  spccial  centritugal  governor
actuating a pair of contact points in series

Fig. F. This heavy-duty resistor is designed
to regulate motor speeds; the push-button at
the rear is a ““kicker” adjustment,

with the motor current supply. The con-
tact points are shunted by an adjustable
resistance.  Thus, when the speed of the
motor rises ahove a given point, the centri-
fugal governor opens the contact points,
thereby reducing the current to the extent
of the resistance then thrown into the
circuit.  As the speed of the motor falls
below a  given point, the contact points
close, short-circuiting the resistance and
restoring a full flow of current to the motor.

The completed unit, as shown, comprises
a driving motor as described, an adjustable
neon-lamp mounting and a 48-hole scanning
dise of metal construction. Behind the
asting wpon which the motor is mounted
can be seen the two resistors controlling
the speed of the motor and, also, damping
the effects of sparking at the contact points
by varying the mount of short-circuited
resistance.  In addition there is a small
knob for adjusting the contact points,
which serves as a vernier to obtain precise
speed.  The neon lamp is mounted on an
adjustable platform which, by wmeans of
rack-and-pinion movements, may be raised
or lowered, as well as shifted from side
to side.

Convenient Manual Control for
Scanning Speeds

The same manufacturer has produced

also for the television fan a variable rc-

sistor, enclosed in a new housing which pre-

Fig. J. A front view of the receiver whose mechanism is shown in Fig. I, on
the preceding page. The relative size of the image may be judged from the white

square.
sents a unique arrangement. This item is a
“stepless™ or uniform speed control for the
scanning disc’s motor, and is placed in
series with the 110-volt line leading to the
motor input. It comprises a special power-
type resistor, housed in a widely-perforated
metal casing, and a short-cireniting button.
Ample ventilation is provided for dissipat-
ing the heat generated by the resistor in

This large television disc is picvced
by several spirals, giving the experimenter the
option of any of scveral stations which are now

Fig. G.

broadcasting television.  Besides the vesistor
couplings for an amplifier, the lami» and the
motor shown, the kit includes a smviable

resistor to govern the speed of the motor.

Fig. H
Probably the lecast expensive
and sitmplest kit et offercd is
the outfit at the right, which
comes without a amotor, with a
paper disc and a 55-cent neon
television lamp. DMany experi-
menters have obtained wresults
with equally-simple. material.
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The knob in (he center of the panel brings the image info “frame.”

thie motor circuit. The wiring connections
are made to screw terminals, the ends of
which are protected by removable caps.
Over several turns of the knob, the device
provides a resistance range of from 25 to
500 ohms: which is more than sufficient for
scanning-dise control.  The push-button
(shown in the illustration atop of the hous-
ing) is already connected across the re-
sistor; so that pressing it will “accclerate”
or speed up the motor when necessary. Uni-
versal- or condenser-type motors, up to l4-
horsepower, may be regulated with this
instrument. (Fig. I.)

Manufacturer: Clarostat Mfg. Company,
Brooklyn, N. Y. C.

A Flexible Qutfit

Perhaps the most flexible kit available is
that shown in the picture at the left (Fig.
C.) The scanning disc supplied with the kit
is novel in construetion; in that it has, not
one, but three sets of holes which make it
possible to receive either 24, 36, or 48-line
images. The assembled kit, with only a

simple adjustment of the neon lamp, thus
(Continued on page 570)
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New Disc Keeps Down Image-Frequency

Sanabria System Uses a Spiral Divided Into Three Sec-
tions to Scan Television Subjects and Obtains Sharp
Detail and Clear Distinct Signals Within 5000-Cycle Band

NE of the main attractions at thc

Radio World’s Fair held in New

York during September was the

exhibition of television transmission
and reception staged by Ulises A. Sanabria,
the young television expert of Chicago,
whose pioneer television work on the broad-
cast band was described at length in an
article appearing on page 219 of the Sep-
tember number of Rapio Nrws. Kvery
afternoon and evening during the week,
people waited in long lines to get a glimpse
of the television images as they appeared
in four receivers set up in the exhibition
hall of Madison Square Garden. The ap-
paratus was kept running almost continu-
ously from noon till eleven o’clock in the
evening, being shut off occasionally only
to give the arc light and the driving motors
a chance to cool off.

Mr. Sanabria displaved for the first time
his new three-spiral-disc system, to which
reference was made in the article cited;
he thus produces 15 pictures a second, yet
keeps the frequency of the image impulses
within the 5,000-cycle limit prescribed by
law. As a matter of fact, the television
signals are actually “sharper” than voice
and music signals; that is, they do not
spread over the tuning dials of a receiver
as much as the latter. 'This rather sur-
prising effect has been the subject of com-
ment by numerous listeners in and around
Chicago, in which city a Sanabria trans-
mitter is in nightly use at WIBO. 'This
station broadcasts television immages every
morning except Sunday and Monday at
1.00 a.m., Central Standard Time.

TELEVISION AT STATION WMAQ

By the time this number of Rapro News
appears, the television transmitter displayed
by -Sanabria at the New York radio show
will have bcen installed at WMAQ, the
powerful broadeast station operated by the
Chicago Daily News. If you are within
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The arrangement of holes, in the disc used by

the Sanabria system, is indicated above. It

will be scen they form three spirval arcs, as n
the color-television system of Baird.

By Robert Hertzberg

range of this station, you can readily learn
the hours of television broadcasting by
consulting the daily radio programs printed
in your local newspaper.

This machine and that in use at WIBO
were built under Sanabria’s direction by
the Carter Radio Company, of Chicago.
Mr. A. J. Carter, its president, stated at
the New York show that several other
transmitters were then under construction,

HOLE 1
SPIRAL 1
HOLE 1
SPIRAL2

{HOLE1
SPIRAL 3

HOLE 2
{SP)RAL'I

Ve
ROTATION

F16.2

Unlike other triple-spiralled discs, however, the

Sanabria system covers only one-thwrd of a pic-

ture with each spiral. The result is shown in
more detail opposite,

and would be installed shortly in different
parts of the country. It is likely that one
of the new televisors will be taken over by
a third Chicago station, although at the
time this number of Rapro News went to
press the final negotiations had not yet been
completed. - Another transmitter is tenta-
tively scheduled to go to Philadelphia. -

Txcept for -the important detail of the
disc itself, the Sanabria televisor is much
like the numerous other disc machines. A
ten-kilowatt arc serves as the initial source
of illumination, its light being broken up
by a dise into slender rays which flash
across the face of the subject being tele-
vised. These rays are reflected into a
bank of four ten-inch photoelectric cells,
which respond to the "graduations of tone
(reflected from the lighter and darker areas
of ‘the face) by producing a flickering cur-
rent. This current, which is very weak, is
amplified by a suitable bank of amplifiers
and made to modulate the radio transmitter.
This action has been described in detail in
numerous articles in Rapio News.

In practically all other disc systems de-
signed for ordinary black-and-white trans-
mission, the disc is drilled with a single
spiral of tiny holes, which cause a series of
beams of light to sweep across, or ‘‘scan,”
the face of the person being televised.
‘With a single spiral (of either 24 or 48
holes, usually), 24 or 48 beams have swept
across the subject. Then the outermost
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hole of the disc comes into position again
and the subject is again scanned from top
to bottom in one revolution of the disc.
The holes are of such diameter that the
beam of light thrown out by each just
skims by or slightly overlaps the edge of
the path covered by the ray of light from
the preceding hole.  As the holes are in
a spiral, the whole surface of the subject’s
face is smoothly scanned, usually from top
to bottom.

THE SANABRIA 3-SPIRAL DISC

The Sanabria disc, however, is drilled
with three spirals, as shown in Fig. 1. Each
spiral comprises fifteen uniformly spaced
holes, with the spirals themselves set dif-
ferently in relation to the center of the
disc. To understand exactly how the holes
are arranged, study Figs. 1 and 2 very
closely. Fig. 2 shows how hole 1 of spiral
1, hole 1 of spiral 2, hole 1 of spiral 3 and
hole 2 of spiral 1 would look if all four of
them could be made to appear together
along the vertical diameter of the disc.

Let us start with hole 1 of spiral 1 in
the position it occupies in Fig. 2, and
start the disc rotating in the counter-clock-
wise direction. This hole sweeps past the
arc light, and is followed by hole 2, of the
same spiral, and by the remaining thirteen
holes. Notice carefully that holes 1 and 2
of spiral 1 do mnot overlap or even run
closely, edge to edge; in fact they are quite
widely separated. Now when the 15th hole
of spiral 1 has flashed by the arc, hole 1
of spiral 2 comes into position. This hole
just skims beneath the path cut by hole
1 of spiral 1; similarly, hole 2 of spiral 2
runs by just beneath the path traversed a
few moments previous by hole 2 of spiral
1. When all 15 holes of spiral 2 have run
by the arc, covering.half of the dark paths
Ieft by the passage of spiral 1, hole 1 of
spiral 8 comes into position. This sweeps
under the path cut by hole 1 of spiral 2,
and above the path cut by hole 2 of spiral
1. The other 14 holes of spiral 3 cover
the remaining dark or unscanned strips
of the subject’s face. The disc revolves
at 900 r.p.m.. giving 15 pictures per second.

If all this sounds confusing at first, read
it over a second time. The system is a
rather pecwliar one, but it works.

HOW THE EYE HELPS

At this point you are probably asking:
“If the holes of each individual spiral are
so tar apart, why won’t thick, black lines
appear in the receiver?” The answer is
found in that much-discussed property of
the human eve: namely, its ability to re-
tain an image after the original picture has
completely disappeared. Actually, what a
three-spiral receiving disc builds up is a
series of three separate and distinct images,
each consisting of 15 widely separated lines,
as shown in Fig. 8. Practically, however,
the eye retains the lines produced by the
first scan for some time after spiral 1 has


www.americanradiohistory.com

Radio News for December, 1928

HOLE 1
HOLE 1
( ) HOLE 3
2
( ) 2
- 2
3 . -
( ) 3
- D) 3
4 .
C D) 4
C 4 .
s C D]
C ) 5
ETC C ( = ﬂ
SPIRAL1-FIRST SCAN BTG ETC. N
FI16.3 SPIRAL2-5ECOND SCAN  SPIRAL 3- THIRD SCAN NET RESULT

Lhe three spirals of the Saunabria disc scan the image in alternate strips, covering it completely
at every revolution, however, just as do the other types of disc in use.

swept by the neon glow-lamp. 1t also re-
tains both the first and second “scans”
while the third spiral is active. ‘The net
result, as far as the eye is concerned, is a
complete image built up of closelv-adjoin-
ing beams of light.

The illusion of solidity produced by this
arrangement of spirals is very effective in
that the received images ave not at all
badly streaked. Of course, we cannot ex-
pect something for nothing: the images are
not perfeet, and some streaks are cvident,
but considering the extremely important
fact that the image impulses do not ewceed
5,000 cycles, the results must be consideved
quite good. With the I5-image-a-second
rate, the subject at the transmitting end

can move from side to side without fear
of having his image at the receiving end
look like a slow-niotion comedy scene.

At the New York radio show Mr. Sana-
bria showed the usual 1Y,-inch-square
images built up on the plate of a neon-gas
glow-lamp, with only the head and part of
the shoulders of the subject visible. How-
ever, in his own laboratory in Chicago he
has been able to show the entire figure of a
man, without making any changes in the
apparatus. The seanning light is suffi-
ciently powerful, and the photoclectric cells
sufficiently sensitive, to make this feat pos-
sible. The image of the man at the receiv-
ing end is very small, but his whole form
may be seen.
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SIGHT AND SOUND TOGETHER

One of the interesting experiments Mr.
Sanabria performed in Chicago, just be-

* fore leaving for the New York exhibition,

was that of transmitting both voice and
images on the same 5,000-cycle broadcast
channel, at the same time. At the trans-
mitting end he simply connccted the miecro-
phone in one of the intermecdiate stages of
the audio amplifier working with the photo-
electric cells. At the receiving end he
inserted a low-frequeney filter in the plate
cirenit of the last audio ammplifier tube,
with the loud speaker in the proper posi-
tion in the circuit.

It is possible for this simple system to
work only because the voice frequencies are
comparatively low, and the image fre-
quencies relatively high. The voice impulses
do tend to break up the images at times;
but the experiment was performed with
marked success. In fact was actually tried
“on the air;” and several experimenters in
Chicago reported that they were able to
reproduce the voice and images simultan-
eously.

It is obvious from the foregoing deserip-
tion of the Sanabria television system that
a special receiving dise is necessary. The
48-hole disc which has become virtually the
standard for television work, for no reason

at all, will produce no results. By the
time  this magazine appears inexpensive
three-spiral  dises  undoubtedly will be
available.

Several Wavelengths Used for High-Frequency Radio Movies and Television

STATION WIXAY, located at Lexing-

ton, Mass. (ncar Boston), is now
broadcasting both television and “radio
movies” on a wavelength of 61.5 meters, a
48-hole disc, revolving at 900 revolutions
per minute, being used. This station has
been authorized by the Federal Radio Com-
mission to usc a wide modulation band for
experimental purposes. No definite schedule
of transmission has been given; but owners
of short-wave receivers can easily pick up
the signals and learn the schedules from
the Droadcast announcements.

The transmitter of WINXAY (which is a
companion station of WLEX) is rated at
500 watts, and was designed especially for
radiovision work. It should be hcard with-
out trouble in most parts of the TUnited
States and Canada. Alfred J. Poté, for-
merly in charge of the experimental lubora-
tory of the Raytheon Manufacturing Com-
pany, of Boston, is chief enginecr of the
station and the designer of the television
apparatus. g

As the studios of WIXAY-WLEX are
located in the same building housing the
short-wave transmitter, it will be possible
to broadcast the images of performers,
cither before or after thev appear before
the microphone. The television transmitter
has been built in semi-portable form; so
that it may be wheeled from onc room to
another. It is Mr. Potés plan to cut a hole
in the wall of the main studio and to stand
the televisor inside this; so that the ap-
paratus will not erowd the studio itself.

For the “radio-movie” transmissions, spe-
cially prepared motion-picture film will be
used. Rapo Nrws will publish further de-
tails of the apparatus, and will give the full
transmitting schedules, as -soon as the in-
formation is released.

HFE Jenkins “radio movies” are now

being broadeast on 186 meters, in addi-
tion to the 46.72-meter transmissions, an-
nounced on page 420 of the November num-
ber of Rapro News. This wave falls a little
short of the tuning range of niost broadcast
receivers; but it can be tuned in with the
biggest coil of the usual plug-in-coil short-
wave set. If you cannot pick up the 46.72-
meter signals, because of “skip-distance”

effects or merely because of your location,
try the higher wave.

The “radio movies” are broadcast on Mon-
day, Wednesday and Friday nights from
8:00 to 9:00 p. m., E. S. T. Announcements
are made in both phone and code; the call
letters of the station are W3XK. The Jen-
kins T.aboratories, from which the trans-
mitting is done, are located at 1519 Con-
necticut Ave., N. W., Washington, D. C.

Above, left, A. J. Carter of the Carter Radio Co. being televised by the transmitter which U. A

Sanabria is operating.
York and Chicago.
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This apparatus wwas exhibited at the radio shows held recently in New
The “checking”

receiver appears at the right.
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Complex Televisors to Give Large Images

N Imitating the Action of Eye with Myriad Cells Elimin- @
\\\."(.//! ates Scanning Disc, and Bank of Lamps Reproduces "*kﬁ((//

NE of the most interesting of re-

cent television stories is the de-

velopment by C. Francis Jenkins

of Washington, D. C.,, the well-
known inventor, of a television system from
which the wusual scanning disc has been
eliminated and replaced instead by a pic-
ture-analyzing frame containing 2,304 sep-
arate photoelectric cells. The disc has
been removed from the receiver also; the
received images being built up on a frame
of similar construction containing 2,304
little flashlight lamps. The latter give white
light, and thus produce images considerably
brighter than those possible with the usual
neon-gas glow lamps.

Because of the high light-sensitivity of
the image-analyzing frame, and the brilli-
ance and size of the image-reproducing
frame, Mr. Jenkins predicts that within a
vear he will be able to transmit views of
baseball games, inaugural ceremonies and
other outdoor events, and to reproduce
them before large audienees in theatres.
He estimates that his apparatus handles
100,000 times more light than do the present
scanning-disc machines; in which the
amount of light actuating the photoelectric
cells is limited by the tiny apertures in
the revolving discs.

Fig. A

By Herndon Green

FRAME HOLDS 2,304 ceLLs

As shown in the illustration on page
537, the image-analyzing frame at the
transmitting end consists essentially of a
wooden board slightly more than two feet
square. The 2,304 photoelectric cells, each
only one-half-inch square, are arranged in
48 parallel rows of 48 each. 1In the base
of each cell is a tiny fixed condenser, con-
nected directly across the electrodes. 'The
condenser is an integral part of the cell,
and plays an important part in the opera-
tion of the system, as will be explained.

One terminal of each cell is connected to
the corresponding terminal of its neighbor;
a single wire, common to all these 2,304
terminals, being one of the external con-

" nections of the frame.

Separate wires are run from the free
terminals of the cells to 2,304 separate
little contact points mounted on the inside
of a drum of insulating material about four-
teen inches in diameter and two inches
wide. Revolving against these points, and
making contact with only one at a time,
is a contact-arm which is driven at the rate
of 900 revolutions a minute. A single wire

is connected to this arm; in company with
the wire from the common side of the cells,
the two form the “output” wires.

These

e

(C) Harris & Ewing.

Mr. Jenkins is shown holding one of the receiving frames, which is studded with
small lamps so close together that they produce a complete image at a short
distance. Their light will be sufficient to cover a moving-picture screen.
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{ Televised Scene with Light Enough for Magnification

are led to a powerful audio-frequency am-
plifier, which in turn is made to feed the
radio transnitter.

The receiving end of the system is practi-
cally identical in construction with that
of the transmitter. The board on which the
receiver images appear is also slightly more
than two feet square, and contains 2,304
ordinary flashlight bulbs, in 48 rows of 48
each. These are connected in the same
manner as the photoelectric cells, the switch-
ing drum being of exactly the same size
and design. )

HOW THE SYSTEM WORKS

The operation of the system is simple.
The subject to be televised sits in front
of a lens which projects his image on the
bank of photoelectric cells, just as if the
latter were the ground-glass screen or the
plate of a camera. Each of the tiny photo-
electric cells generates an electric current,
the strength of which depends upon the
amount of light falling on the cells. For
instance, the cells covered by the darker
image of the hair will create comparatively
weak currents; those on which the lighter
portions of the face and skin are projected
will generate stronger flows. 'The whole
image is thus broken up or analyzed by the
cells, each of which represents a unit area
of it. The current produced by each cell
charges the condenser contained in the
latter; and this operation is continuous, not
intermittent as in the scanning-disc sys-
tems, in which the cell is exposed to light
but 1/2,304th of a second.

Now, when the contact-arm of the com-
mutator is started, it will first touch the
contact to which the first cell of the first
row is connected. The fixed condenser in
that cell then discharges its energy through
the circuit. The arm swings to the next
contact, discharges the condenser of the
second cell, and continues along the line.
‘When the 48th cell of the first row has
been discharged, the first cell of the second
row is contacted and so forth, down the
lines.

As the arm revolves at the rate of 900
revolutions per ‘minute, the whole bank of
2,304 photoelectric cells, or rather their
associated condensers, is discharged in one-
fifteenth of a second. The stream of 2,304
impulses from the condensers flows into
the amplifier practically as a continuous
current, varying in amplitude in accordance
with the potentials of the condenser charges
at the instant the contact-arm passed over
the respective contacts. The process keeps
repeating itself, fifteen complete streams
of current, representing fifteen hmagcs,
being transmitted during one second.

At the receiving end these impulses are
picked up, amplified, detected and amplitied
again, just as if they were regular radio
signals from a disc-television system. 'The
encrgy from the local aundio amplifier is
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led to the two input wires, running to the
commutator and the common side of the
flashlight lanmps.

HOW THE LAMPS WORK

Suppose that, at the very instant the
contact-arm at the transmitter touches the
contact of photoclectric cell No. 1 of row
No. 1, the arm on the receiver’s commutator
touches the contact for lamp No. 1 of row
No. 1 on the receiving board. This lamp
will immediately light up, to a degree de-
pending  directly on the amount of light
falling on the corresponding cell at the
transmitter. The arms move 1/2,304th of
a revolution, and actuate the second photo-
clectric cell and flashlight lamp, respee-
tively. This lamp flashes. The process
continues until all 2,304 lamps have been
lighted (in the time of 1/15th of a second),
and then it repcats itself.

It so happens that a flashlight bulb will
stay illuminated for just about 1/15th of
a second after the current through it has
been turned off. From this fact it can
be seen that the first lamnp is still burning
when the current to the last one has been
turned off; in other words, all 2,304 cells
glow together, and present, in graduations
of light, an image which is a reproduction
of the one on the transmitter’s analyzing
board during that same 1/15th of a second.
‘This persistence of the light is a second
important factor in the operation of the
Jenkins system.

Of course, at the end of the first 1/15th
of a second, the contact arms begin their
second revolution. The first lamp of the
first row, which has just about died out,
is again operated, and the light for the
second image is built up. The process
being  continuous, the images appear on
the screen at the rate of 15 per second,—a
rate only one picture per second slower
than the rate at which “movies” are un-
recled. It the observer stands at a sufhi-
cient distance, from the board, the lamps
on the latter will lose their identity as
separate sources of light, and the image
will appear in its natural shading. It may
be cast by lenses on a large scrcen.

THE RADIO “‘MovIg”

“Actual tests of the fundamental ie-
chanisms involved have convinced us,” says
Mr. Jenkins, “that we have more available
light than is now employed in theatres for
Hluminaling the picture screens.  And the
light is white light, not neon-pink; and
forlunately the light source is readily
available in the open market”

In explaining the operation of his appara-
tus, Mr. Jenkins stated:

“In the art of transmitting pictures clee-
trically, the accepted plan is to synthesize
(build up) as well as analyze, the picture
surface in a linear consideration of sucees-
sive clementary arcas of the surface. For
example, if the picture surface is divided
into forty-eight horizontal lines, cach of
these lines is assumed to be divided into
clementary areas for the whole picture
surface.

“If the receplion of the picture takes
five minutes to be completed, obviously a
recording surface must be employed; for
example, a photographie film or plate, an
clectrolytic (chemically treated) paper or
a plain piece of paper which ink or other
means of coloration is used. However, if
the speed of completing each picture is
reduced to one-fifteenth of a sccond, and
repeated every fifteenth of a second, no

recording surface is needed; for, because
cf the persistence of vision, the picture can
be assembled directly on the eye, and radio-
vision, radio “movies” and tclevision are
accomplished facts.

“I'ne piclure scanning mechanism em-
ployed by Nipkow in a telegraphic device in
1884, and by others since, consists of a ro-
tatable disc with, say, forty-eight miniature
apertures thercin, the dimncter of each
aperture being about 1/48th of the length
of the scanned line, ov 1/2,304th part of the
whole scanned area, and conveniently termed
the ‘elementary arca’ of the image surface.

HOW THE DISC WORKS

“As cach aperture in the dise lies on
its particular one of forty-eight such radii,
and each aperture is located, by approxi-
mately its own diameter, nearer than its
neighbor to the axis of the spiral, it will
be seen that, when the dise is rotated, the
locus of each aperture in sucecession pro-
duces a linear scanning of the whole pic-
ture arca. Becanse this scanning disc
limits the illumination to the light which
can pass through a single one of these tiny
holes, a powertul source of light is required
for adequate lighting; just as it is re-
quired for a pinhole camera, to which the
apparatus is comparable.”

This light limitation is overcome in the
picture-board of Mr. Jenkins, which em-
ploys 2,304 cells instead of a single cell
as in one disc system, or three or four
cells, as in the systems now in general use
at stations like WGY, WRNY and W2XAL,
WIXAY, WIBO, WMAQ, ete. The switch

537

gear reduces the 2,304 wires from the cells
to virtually a single connection, and makes
the application of the board to a standard
radio transmitter a comparatively simple
matter.

The frequency band covered by this sys-
tem is not any wider than that covered by
a 48-hole disc driven at the samie scanning
rate, 15 pictures per sccond. The actual
figure is about 10,000 cycles, depending on
the particular subject being tclevised. 'The
width of this band will, of course, prevent
the application of the system to the regu-
lar broadcast band, but not to the short
waves.

Such a system may be used to receive
images from a 48-hole dise, as well as those
from the cell frame described. So far as
the reproducer is concerned, the signals
from both types of transmitters ave alike if
speeds are the same.

The idea of mounting a great number of
snill photoclectric cells on a board for
analyzing a scene for electrical transmission
is not new. In fact, Myr. Jenkins himself
suggested the scheme more than thirty years
ago; but at that time it was impracticable
because of the lack of suitable photoelectric
cells, for onc thing, and the necessity for

thousands of connecting wires between
transmitter and receiver. At that time

the practicability of wireless telegraphy
itself had just been demonstrated, broad-
casting was undreamed of, and the vacuum
tube, then containing but two elements, only
an clectrical toy. 'With the development of
the art, Mr. Jenkins is now realizing what
was once a mere dream.

TRANSMITTER

2304 WIRES FROM CELLS
TO CONTACT POINTS

COMMUTATOR
DRUM

T0 A F. AMPLIFIER
AND RADIO TRANSMITTER

2304 WIRES TO LAMPS

&

FROM RECENER LAMPS_T
COMMON SIDE OF LAMPS |

DETAIL OF LAMP
CONNECTIONS

RECEIVER

TOAF. U-
PO INDIVIDUAL CONDENSERS S
ARM CELLS BOARD HOLDING 2304 -
PHOTOELECTRIC CELLS;
COMMUTATOR COMMON SIDE OF CELLS 48 ROWS OF 48 EACH
DRUM

FLOOD LIGHT

IMAGE BUILT UP
ON LAMPS

BOARD HOLDING 2304
FLASHLIGHT LAMPS;
43 ROWS OF 48 EACH

Fig. 1

The Jenkins multiple “camera” is shown above.

The image of the subject is not

“seanned,” but kept continually on all the little cells, each of which charges its

condenser @ proportion to the light it is receiving.

These charges are collected by

the commutator and converted into impulses, luter impressed in the same order on
the receiver, shown below; so that each lights the lomp corresponding to its photo-

electric cell,

The lamps have also « persistence of illumination after the current

has been turned off each, thus holding the image almost continually.,
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Screen-Grid Short-Wave Set
Enclosed in Metal Case

ILEASING appearance characterizes the
latest products of a manufacturer who
has just marketed screen-grid short-wave
kits which are available in two models. Both
are identical in external appearance, being
housed in the same type of aluminum shield-
ing cabinet. The first is essentially a two-
tube device used for short-wave reception
when connected by an adapter to any broad-
cast receiver, and is similar in tuning char-
acteristics to the other—a four-tube non-
radiating receiver comprising one stage of
screen-grid radio-frequency amplification, a
regenerative detector and two stages of
audio-frequency amplification. Four in-
ductance coils, which may be interchange-
ably plugged into a five-prong tube socket
on the top of the cabinet, provide a tuning
range from 17 to 204 meters.
Diagrammatically, the circuit comprises a
radio-frequency cholke coil, L1, feeding into
the screen-grid tube V1. The grid and
tickler windings are wound on the form, L2,
which has a UY-type base and fits into the
standard five-prong socket which is mounted
in a conveniently-accessible position on top
of the cabinet. In series with the grid coil
is the radio-frequency choke coil L3,
through which the plate voltage for’ the
screen-grid tube is fed. The .00014-mf..
variable condenser C1 is used to tune the
grid coil; the tickler is controlled by
.00035-mf. variable condenser, C2.
Between the first audio transformer TI1
and the detector output is a radio-frequency
choke coil similar in characteristics to the
antenna choke coil, L1. The audio trans-
formers used in this receiver are designed
under what the manufacturer terms the
“Clough Systen.” In this design the trans-
former actually comprises an auto-trans-
former, a resistor and a blocking condenser,

the .

ats Newin Raﬂl

all mounted in one case and connected in
circuit, as would be any transformer of the
conventional primary-secondary type. The
direct plate current of the amplifier tube

Left, one of the
plug-in coils in

y its  external re-
ceptacle for quick
nsertion,

passes through the resistor, and the A.C.
signal impulses flow through resistor, con-
denser, and the lower or primary portion of
the auto-transformer. The ratio of the
first-stage transformer is 41/5 :1, and that
of the second 814 : 1

Minor apparatus consists of a 10-ohm
fixed resistor placed in series with each leg

|R-SW]

The all-aluminum cabinet effectively. shiclds the receiver.
bottom, serves as a sub-panel to mount the components, which hang downwards.
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of the screen-grid tube’s filament, a fixed re-
sistor controlling the filaments of the am-
plifying tubes V3 and V4, a .00015-mf, grid
condenser and 5-megohm grid leak, suitable
by-pass condensers, and a 20-ohm rheostat
R in series with the filament of the detec-
tor tube; this rheostat serves as the volume
control, and incorporates in its construction
a filament switch which is opened when the
rheostat is brought to the off position.

An odd feature in the mechanical con-
struction of the receiver is the inverted

The -tbp of the cabinet, instead of the

mounting of the apparatus which we are
usually accustomed to see in an upright po-
sition above the conventional baseboard or
sub-panel. The tube sockets, radio-fre-
quency choke coils and audio transformers
are secured to the under side of the top of
the metal cabinet. A good idea of the po-
sition of the apparatus when so mounted

00015 MF.

v2

<<
w

|

QuUTPUT
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In this diagram of the receiver illustrated above, the dotted lines about L2
windings incorporated in the plug-in coil, and those about T1 and

indicate the
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T2 show the functioning of the parts assembled by the manufacturer in the
housing of these new audio-frequency ““Clough System”

coupling devices.
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can be obtained by turning this page upside
down, and then noting the picturc showing
the internal layout of the receiver.

Atop of the cabinet is the UY socket for
the plug-in coils; as it is directly above the
detector socket, the leads arc short. The
additional advantage, of having the coil
socket outside of the receiver cabinet, makes
possible  convenient and rapid changes
when switching from one waveband to an-
other. The coils used for this purpose are
of the molded bakelite type, measuring 114
inches in diameter, and have a winding
space of 134 inches. The wavelength ranges
of the four coils supplied with this receiver
ave, respectively, as follows: 17.4-32
meters, 31-58 meters, 57-110 meters, and
104-204 meters. Enamelled wire is used for
the grid winding, which is space wound, ex-
cept in the 200-meter coil, which makes use
of green, silk-covered wire.

Neatness is shown in the arrangement of
the front panel, upon which arc mounted
two vernier dials of excellent design, and
the rheostat-filament switch. The two phone-
tip jacks are mounted on the binding-post
strip which occupies the upper section of
the rear panel. The cabinet measures 14x
614 x 6 inches and is constructed entirely of
1/10-inch aluminum.

Manufacturer: Silver-Marshall, Ine., Chi-
cago, 111

New High-Voltage “‘B’’ Battery

Suitable for Television
NEW . plate battery, emulating the
“skyscraper” trend of design, is now

being marketed by a mid-west manufac-
turer. A significant note in the production
of these batteries can be found in the fact
that they are specified for use with the
photoclectric cell and the neon tube. Also,
they may be found to be a space-and
weight-saving factor in radio-equipped air-
planes, for which they were originally de-
signed.

They are marketed in two types. One is
a battery having a voltage of 108, which
nmeasures 15x 334 x 254 inches, and weighs
6173 pounds. It is equipped with four

binding posts and provides the following
values: 36, 72 and 108 volts.

The other is similar in design, but has a
maxinium of 144 volts, with a 54-volt tap.
It mecasures 1334 x3x3 inches and weighs
52/3 pounds.

These batteries are designed to take up a mini-
mum of space, as will be seen by comparison
of their stze with the standard tube between.
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An intervior view of the short-wave receiver, inverted; the parts are shown above the aluminum

top from which they normally are suspended.

Lach may be identified by referring to

the schematic circult on the opposite page.

A novel method of construction is used
in these batteries, which consists of com-
bining the cylindrical cells in stick form, not
unlike a roman candle. Seventy-two cells,
34 x 214 inches, are used in the 108-volt bat-
tery. The 144-volt battery consists of 96
cells, 54x 174 inches, corresponding in size
to those used in the most compact “B” bat-
teries.

Manufacturer: Burgess Battery Company,
Madison, TWisconsin.

High-Voltage Condenser Pack
for 250-Type Amplifier

HE condenser block shown herewith is

being marketed by a New York manu-
facturer and has been designed to with-
stand the high voltage which is required
by the new 250-type power amplifier tube.
It is built into an aluminwm casing measur-
ing 7x51 x3 inches, and has seven lug-
terminals, one a common terminal. The
other six are wired internally to as many
condensers of the following respective ca-
pacities: 2 mf., 2 mf, 2 mf, 4 mf.,” 1 mf,
1 mf, thus offering a total capacity of
12 mf.

The first 2-mf. unit has been designed for
an operating potential of 1,000 volts, D.C,,
and has a flash test voltage of 2,000 volts
D.C. This unit is so
rated because of its
position in the power
unit, where it has to
withstand the brunt
of the maximum volt-
age pulsations while
in operation. The

The very large condenser
block has dielectric de-
signed to vesist the high
maximum voltages created
in a 250-type power unit.
That at the vight has
binding posts to make cold
connections.

TR
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next scction, made up of the other two
2-mf. units and the 4-mf. nnit, has an oper-
ating rating of 650 volts D.C.; while the
two 1-mf. units, which arc employed as re-
sistor by-passes, are rated at 450 volts D.C.
This rating is quite ample,.for the voltage
across them rarely exceeds 90 volts D.C.
The smaller instrument, shown at the
right of the condenser block, is one of a
series of low-capacity components ranging
in values from .0001 to .05 mf., in success-
ive ratings, which are now being produced
by the same manufacturer. The external
design is that of a fixed condenser which
has been on the European market for some
time; and at first sight appears somewhat
larger than the domestic produet the Amer-
can experimenter has been accustomed to.
It has an over-all measurement of 2x 114
x 14 inches and is equipped with combi-
nation screw and solder lugs; so that con-
nections to the condenser can he readily
made without danger of affecting the di-
electric by the applicalion of heat in
soldering.  The internal construction is
of the paper-wound type for which the
manufacturer specifies an accuracy within
5%, plus or minus, of the rated capacity.
This is sufficiently close for all praectical
purposes.
Manufacturer:
New York City.

A. M. Flechtheim & Co.,
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New High-Voltage Rectifier of
All-Metal Construction
A DRY, high-voltage metallic rectifier
of the “electronic” type has been de-
signed to take the place of the gaseous-
bulb rectifiers now being used in various
“B” power units cmploying full-wave rec-
tifving circuits. The illustrations here-
with depict the new rectifier in both par-
tially-complete and assembled forms. Out-
wardly it has all the appearance of a screen-
grid tube shield. It is 514 inches in height,
1%, inches in diameter and weighs approx-
imately 12%, ounces. The fact that it is
built upon a standard tube base permits its

substitution for any gaseous-typc rectifier
tube designed for the UX socket.

The new item is a result of the develop-
ment work of Dr. H. Shoemaker. Though
the underlying principles of contact-recti-
fication are not new, the perfection of their
application to produce a dependable recti-
fier in low-voltage power systems is com-
paratively recent; even more so, its use
where potentials in the order of 350 volts or
more are dealt with.

The picture on this page shows that its
internal construction differs radically from
all other forms of rectifiers used prior to
the development of the metallic-disc type.
Since the unit is very nearly all metal, and
contains no glass envelope or supporting
structure, it is obvious that little or no
damage can come to it. The outer ex-
truded aluminum casing serves essentially
as a radiator of heat and completes the
assembly as to appearance.

The actual rectifier consists of a large

wwmber of “couples,” each made of a disc of

=
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l TRANSFORMER l

/\ , /\ . A
INPUT WAVE FORM
/\/\/\/\ B
QUTPUT WAVE FORM
FULL-WAVE RECTIFICATION

In each half-cycle, the current flows through a

diTerent set of discs, but in the same direction

through R; thus putting both halves of the
“wave-form” A above the line, a5 at B.

cupric sulphide in contact with an alumi-
num-magnesium combination. These coupling
clements have the appearance of a large
number of washers, and are 9/16-inch in
diameter. In proper combination they are
assembled into “stacks” and then, by means
of clamping collars, are forced together
hydraulically under a predetermined pres-
sure. The sub-assemblies or stacks, four
in number, are then inter-connected electric-
ally to fit the circuit for which the recti-
fier is intended; thus the base-plug provides
for supplying the raw high-voltage alter-
nating current to the coupling units and,
finally, for taking off the rectified D.C.
output component.

The operation of this type of rectifier
is based upon the physical fdct that, when
bodies highly “electro-positive” and “elec-
tro-negative” (relatively) are brought into
proper contact and current is passed, so
that an electro-chemical reaction takes place
at their junction, there is formed at the
Jjunction a film which permits the current to
pass in one direction only.

Thus, when a disc of cupric sulphide is
held, under a sufficient pressure, in contact
with a disc of magnesium, and a A.C. volt-
age of proper magni-
tude is applied across
the junction, the film
which- has rectifying
characteristics is
formed generally dur-

R
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ing the first eyele; after which rectified cur-
rent will pass from the cupric disc to the
magnesium disc. When the couples, com-
prising discs of cupric sulphide and mag-
nesium, are held together by a pressure
which insures substantially uniform con-
tact throughout the junction, the current-
blocking film formed is observed to unite
the electrode discs as though they were
fused together. There is thus formed a
continuous conductor which has relatively
high resistance to the passage of current
from the magnesium to the cupric-sulphide
disc, but a relatively low resistance to the
passage of current from the cupric sul-
phide to the magnesium disc.

The diagram shows an elementary -cir-
cuit producing full-wave rectification. It
will be seen from the figure that two sets of
couples are used, in series with each other
and with a center-tapped transformer sec-
ondary, which delivers the required voltage.
It will also be seen that the resistance R’
(or combination of plate-circuit currents
demanded by the radio receiving set, in
practice) is connected from the center tap
of the transformer secondary to a point in.
the circuit between the two sets of rectifiers.
This circuit is, in fact, a combination of two
half-wave rectifiers and each section of the
transformer secondary must give sufficient
voltage to force the reguired current
through the load resistance R.

When the current flows in one direc-
tion, one set of couples will oppose its flow
and the other set of junctions will allow
the current to flow through it. When the
direction of the current is reversed, the
rectifier junctions that previously allowed
the passage of current become “blockers”
of this current; when the current is a sec-
ond time reversed, they again pass it. In
this manner the two sets of junctions alter-
nate with the flow of the current in func-
tioning as blockers and conductors; this
keeps the direction of the current through
the resistance R the same during each half-
wave. The line “A” in the diagram shows
the theoretical alternations of the current
as it leaves the transformer secondary, and
“B” the wave-form of the current after
both halves of the wave are rectified.

Manufacturer: Elkon, Inc., Port Chester,
N. Y.

Right, this picture of
the metallic rectifier
shows its external sim-
ilarity to a Screen-grid
tube shield, except for
the wentilating holes.

Left, the rectifier as
it appears without its
housing; its base fits
the standard UX sock-
ct. Each stack (A, B)
is composed of alter-
nate dises C and D, of
cupric sulphide and
aluminum - magnesinm
alloy, respectively.
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The schematic diagram of the three-tube short-wave receiver illustrated and described below.

Optional autenna coupling is a feature.

Attractive Short-Wave Kit
Uses Handy Coils

HE short-wave receiver described in

this article was assembled from com-
ponent parts which are supplied by the
manufacturer in kit-form, either for a com-
plete short-wave receiver containing its own
audio amplification system, or for the bmild-
ing of a short-wave converter for use in
conjunction with the standard broadcast
receiver. In both cases the kits are so de-
signed that they can be assembled with a
minimum of mechanical effort. The kit to
be described embodies its own audio ampli-
fying system and has been designed for op-
eration on wavelengths from 17 to 500
meters.

The circuit, as can be seen from the dia-
gram, is of the straight regenerative type,
cmploying a fixed tickler winding with ca-
pacitively controlled feed-back, and was
designed for the manufacturer by R. S.
Kruse, nationally known for his rescarch
work on short waves, and M. B. Sleeper,
well-known radio engincer. The plug-in
coil I. comprises a tapped secondary, and a
lower winding which functions as a semi-
aperiodic primary. On the same form is the
tickler coil, which is tuned by the midget
condensers, C2 and C3, connected in parallel
for more even control of regeneration on
the higher waves.

On the underside of the sub-panel is the
antenna  tuning condenser, Ci4; this is a
15-mmf. midget in series with the “short
antenna” post which, when used, leads di-
rectly to the grid. When the “long an-
tenna” post is used the antenna is out of the
grid circuit, thus substituting inductive
coupling.  Generally, the latter method of
grid coupling is to be preferred, as present-
ing the advantage that any broadcast aerial
may be employed to receive short-wave sig-
nals.

In line with the antenna condenser under
the snb-panel is the grid condenser C5 of
the detector tube V1j it has a capacity of
.0002-mf., and is used in conjunction wilh
the 2-megohm grid-lecak R2, the clips of
which are mounted above the condenser on
the upper side of the sub-panel. The radio-
frequency choke coil RFC completes the
equipment on the underside.

From the photographs reproduced here it
will be noticed that the mechanical make-

The plug-in coil L fits a standard UY socket.

up of the receiver is of average simplicity
—the arrangement being of the conventional
bracketed-sub-panel type, with as mueh of
the wiring under the sub-panel as the cir-
cuit and lay-out allow. The front panel is
of mahogany-colored bakelite and measures
7x L& inches. TUpon this are mounted the

© @ & &y
The necat front pancl; only one regeneration
control (C2, C3) is used at the same time.

tuning condenser CI, with its illuminated
vernier dial, the two regeneration con-
densers C2 and (3, and the 6-ohm rheostat
R1 controlling all three tubes.

With the exception of the apparatus men-
tioned above, everyvthing else that goes to
make up the receiver is mounted upon the
bakelite sub-panel, measuring 7x 13 inches,
which in turn is mounted upon two balkelite
brackets measuring 814 x 1x 34 inches.

Constructional details of the plug-in coils
designed for use with this receiver can be
obtained by referring to the specifications
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on page 332 of the October issue of Rapio
News. These coils are well designed; they
fit into the standard five-prong socket of
the UY type, therefore giving assurance of
uniform contact. The diameter is small, 114
inches, as well as the length, 214 inches,
giving the electrical advantage of a small
magnetic fleld. As an added point of ef-
ficiency, the bakelite forms are ribbed in a
manner insuring low losses; and the coils
fitted with colored rings so that the right
coil for any waveband can be spotted in-
stantly.  (These rings are removable should
their design clash with anyone’s ideas of coil
construction.) Blank forms are available if
the builder prefers to wind his own coils.
The tuning condenser specified for use with
these coils has a eapacity of .00015-mf.

The wavelengths given below are for the
coils when used with antenna coupling to
the grid, and in the cireuit illustrated in
connection with this article: red-ring coil,
17-30 meters; orange-ring coil, 30-52 meters;
vellow-ring coil, 48-105 meters; green-ring
coil, 93-202 meters; blue-ring coil, 200-550
meters. It. will be noticed that the wave-
length ranges of these coils overlap, so that
there are no gaps between wavebands.

The tube sockets used in this receiver are
of the standard UX type, with the excep-
tion of L, which is a five-prong UY socket;
so specified to take the five prongs of th:
plug-in coils.

One of the features of this receiver is
the use of audio transformers (T1 and T2)
encased in bakelite housings. This factor is
of prime consideration in localities where
the percentage of moisture is pronounced.
‘While the most serious result of moisture
is the brcaking down of insulation under
high-voltage strains, thus shorting the turns
in the winding, it is responsible also for a
good deal of open-circuit trouble due to cor-
rosion of the wire. Both transformers are
of ‘a 2:1 ratio and have a primary imped-
ance under operating conditions of 75
henries; giving an impedance of 471,000
ohms at 1,000 cycles. They are well suited
for either broadcast or code reception.

It is well to mention that the use of either
“A” or “B” socket-power units is not rec-
ommended with any degree of enthusiasm
for reception on short waves. As a rule,
they should be avoided, especially where
phones are used. As there is little need
for high-voltage, power amplification, dry
or storage “B” batterics will serve the pur-
pose and give most satisfactory results.

‘Whle the 201A type of tube will give

(Continued on page 576)
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This rear vicw of the sct
shows that proctically all
wiring is vun below the sub-
pancl; the parts wmay be
quickly identified from the
diagram above. C3 is hid-
den by C2 in the illustra-
tionn; both are . 000043-mf.
midgets, and ouly one fis
used except on the broadcast
band (with the 200-500
meter cotl supplied in the
kit) where greater capacity
is required for regeneration,
The wernier dial of Cl is
illumnated,
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Looking over the arena floor

7 HE fitth annual Radio World’s Fair
closed its doors, on the night of
September 22, ending what was
probably the greatest exhibition of its

kind ever held in the history of radio. It
was conservatively estimated that over 250,-
000 people had passed through the gates
of Madison Square Garden in New York
City, during the six days of the show’s
run, to gaze upon an assemblage of radio
instruments and accessories which vied in
magnitude and elaboration with the great
turniture and automobile expositions, and
demonstrated that the radio industry has,
finally, acquirved a firm grasp of mechanical
and electrical technique, and developed an
unrivalled beauty of external design.

To all appearances, the state of operation
perfection which has been the goal of the
listener, these past seven years, has at
last been reached. Opcration direct from
the light socket—either A.C. or D.C.—is
universal; single-dial control—“so that a
woman or child could operate it”—has been
with us for some time; quality reproduction
has been developed to an extraordinary
degree; and the designs of the enclosing
consoles bear the signatures of some of the
world’s foremost decorative artists.

At the Faiv, one hundred and fortv-seven
manufacturers submitted their products;
the greater portion of the enormous exhibi-
tion space was devoted to the display of
complete receiving sets; while the next item
in the matter of allotted space was the
loud speaker. The design of the receiving
sets leaned, of course, toward the console
type, of which a hundred and forty-one
models were exhibited. Table models came
next, with a total of seventy. while seven-
teen phonograph-radio combinations were
represented.

A SIGN OF PROSPERITY
Whether this is a strong indication of
the wealth of the nation, or whether the
radio manufacturers desired to put only

of the new Madison Square Garden during the latest Radio World’s Fair.

their best and most expensive feet forward,
is conjectural but the fact was frequently
noted, and comment made, that the lower-
priced models were kept well in the back-
ground; while it was a comparatively-fre-
quent occurrence to walk into a booth and
find any munber of well-displaved receivers
bearing price tags with prodigious figures.
It an interested visitor inquired as to the
whereabouts of the “medium-pocket-book”
set, he was led through a maze of towering
works of art until, tucked into a corner
somewhere, the modest shrinking table
model was found. As manufacturers gen-
erally design and market their merchandise
with an eye toward the demand and desires
of the purchasing public, so prevalent a
condition must be Iooked upon as a favor-
able indication of the purchasing power of
the radio public, as well as its exacting
style requirements.

Somewhat more than two hundred differ-
ent models of radio sets were exhibited by
sixty-four set manufacturers; obviously, the
majority of circuits employed were of the
tuned-radio-frequency type embodying sin-
gle-dial control. The favorite system of
audio amplification this year embodies a
final power stage of the push-pull type,
with rare instances here and there of a
receiver using something smaller than a
171A-type tube in the last stage. 'The ex-
hibiting  cabinet manufacturers, some
twenty-three in number, proved that Milady
must be served, and scrved with the finest.
So varied and lavish were the cabinets this
vear that, at first glance, it seemed con-
clusive, what feature of a radio set attracts
today’s buyver. Indeed, comment on the
internal mechanism of a receiver was rarcly
heard in the booths; the business of ap-
praisal quite generally resembled that of
an art student stepping back from an oil
painting and closing one eye with a critical
click. After the period of design of the
cabinet, the quality and finish of the wood,
its potential harmony with the other furni-

WwWWwWWw.americanradiohistorv.com

ture in the living room, had been discussed
to the satisfaction of all, then only, as a
rule, was the booth attendant asked to
give his certificate of the tone guality. 1n
price the cabinets ranged from “little-or-
nothing” to lesser king’s ransoms.

THE “ACCESSORIES”

Lond speakers exhibited, as they have
done at every preceding show, a shade of
improvement over the designs of a year
before. Perhaps the most notable difference
this season was in the impressive displays
of electrodynamic speakers; these distinc-
tively-shaped reproducers seemed to hold
sway wherever one looked. However, an
actual tabulation proved that, out of the
total of sixty-four various speakers ex-
hibited by fifty-nine manutacturers, thirty-
five were of the electro-magnetic type and
only twenty-nine of the dynamic type. The
appearance of a preponderance of dynamic
speakers over the magnetic type was, no
doubt, due to the fact that the observer
would find as many as a dozen dynamic
speakers with the same type of unit ex-
hibited at one booth.

Nine manufacturers stuck to their guns
and showed a number of horns—that species
of parlor ornament so rapidly becoming
extinct. However, the new improved ex-
ponential horns which were exhibited may
as yet toss grcat numbers of straws to
their drowning elder brothers—who once
did service so nobly to the radio listeners,
before the loud speaker pancaked out into
paper discs, disguised lamp-shades, goldfish
bowls that sing, and Spanish galleons from
the sails of which soprano voices emanate.

Four manufacturers showed complete
displays of phonograph pick-up devices and
phonograph-radio combinations; besides in-
dividual turntables, cabinets for the as-
sembly, and electric motors.

The third item, in the importance of ex-
hibition, was the vacuum tube. No fewer

(Continued on page 517)
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How Inventors May Guard Their Rights

REVIEW of previously-decided

litigation in higher cowrts discloses

that cxperimenters of radio ap-

paratus may with great certainty
protect themsclves aguinst loss of their
rights to obtain patents. However, the
rules laid down by the various higher courts
nist be carefully followed during the stages
of experimentation on new ideas; otherwise
the inventor may lose his rights to obtain a
patent.

Statistics show that this unfortunate oc-
currence may result from any of the fol-
lowing reasons:

(1) If another files an application for
a patent on the same device, although he
may have unfairly acquired knowledge of
it from the original inventor;

(2) If another person, who invents the
same device after the true inventor, files an
application for a patent before the latier;

(3) If the original inventor delays for
an wunrcasonable period in filing an appli-
cation for a patent, «fter the incvention is
completed to a point where it actually will
operate; and

(4) If the original inventor fails to
establish properly and legally his priority
rights during the experimental stages of the
invention.

ELEMENTARY PRINCIPLES

Obviously, few persons have sufficient
spare time to digest the records of nu-
merous patent lawsuits 1o obtain accurate
information of the tested legal methods of
protecting new inventions, at the time the
new idea is conceived and when finally the
inventor is ready to file an application for
a patent.

So, therefore, the purpose of this article
is to give this information in condensed
form, based upon actual court decisions;
s0 that readers may casily acquire knowl-
cdge which will save the expenditures neces-
sary to file applications for patents on un-
perfected inventions, as well as enable in-
ventors to follow the correct legal pro-
cedure to safeguard unpatented inventions.

1f the inventor fails to follow tested rules
to establish priority (that he was first), he
may not be successful in introducing con-
vineing and acceptable testimony to prove
ownership of the patent should litigation
arise.

‘Many years ago, lhe Patent Office ex-
tended to inventors of unperfected devices
the privilege of filing “caveats”” The pur-
pose of the caveat was to enable the in-
venlor to prove the date on which the in-
vention was partly completed, should later
litigation disclose that some other person
claimed the right to the patent. However,
caveats could be used only to prove the
exact character of the invention on the date
the caveat was filed.

Therefore, subsequent improvements ne-
cessitated filing other caveats, at the cost
of $15 each. At present, inventors may

*Adttorney-at-Lazwe, Cincinnati Olio,

Radio Experimenters Should Obtain
Protection Against Loss of Inventions

By Leo T. Parker*

rccord daily improvements of new ideas
resulting from experimentation; and these
records, if properly made, are more cffective
and dependable in proving priority rights
than a caveat.

STATUS OF INVENTIONS

First, it is important for inventors to
understand thoroughly the legal status of
an application for a patent; which is not,
as many persons seem to believe, an abso-
lute protection against others making and
selling the invention.

In other words, the mere fact that a
person is first to file an application does not
indicate positively that he will obtain a
patent. Moreover, contrary to the opinion
of the majority of persons, an inventor is
entitled to a patent although he files an
application after another person has secured
the patent. This is true because the gov-
crnment will revoke « patent issued to a
person who is not the real inventor.
Therefore, although an inventor may possess
a patent, he is not positively certain that
he can retain it.

In view of this established law, it is quite
apparent that it is doubly important that
every person who experiments should main-
tain a daily record book in which is kept
a record of every experiment. This is es-
pecially desirable for experimenters of radio
apparatus; because radio inventions are
not descernible by mere inspection. How-
ever, it is not necessary that these records
be in great detail; a rough sketeh, with a
few words describing the construction of

i
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the invention and the results produced, is
suflicient. Frequently negligence in making
these first records of new ideas results in
the true inventor losing his rights to a
patent.

Of course, where two inventors claim the
same invention, both may testify regarding
the dates of conception; but such testimony
is rarely acceptable unless accompanied by
dated sketches having written descriptions.

For instance, in a case decided very re-
cently it was disclosed that two inventors
claimed to have invented the same invention
on substantially the same days. Onc of
the inventors testified that he had conceived
the invention on January 2. The other in-
troduced as evidence a soiled envelope on
which he had made a rough sketceh showing
the ecircuit; the envelope bore the stamped
date of January 10. The Patent Office
awarded the patent to the inventor who had
made this sketch, irrespective of the fact
that the other inventor testified that he had
conceived the invention eight days prior
to the date on the envelope bearing the
sketch.

HOW PATENTS ARE ISSUED

Many persons are under the impression
that a valid patent may he obtained on an
invention which is new in the United States.
However, the law is well established that
a patent is rightfully issued only to the
“original” inventor of the thing patented.
In this respect the word “original” has a
very hroad and comprehensive meaning; in

(Continued on page 518)
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If an inwention appears to be valuable, the record
sheets should be witnessed by disinterested per
sons; because theiy signatuves and testimony <will
prove the authenticity of the papers.
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An Adjustable “B” Power Unit for That Battery Set*

Easily Made and Readily Adaptable to any Receiver of Eight Tubes or Less

N the present radio era the public has
been enlightened technically to such an
extent that it is hardly necessary, even
for beginners, to state the purpose of a

“B” socket-power unit in an article de-
scribing its construction. For almost two
years “B” batteries have been replaced by
socket-power units in a large majority of
the radio-equipped homes where 60-cyclé
A.C. house supply is available, and no
longer is there much mysterv for-the lay
public in such devices. Although much
skepticism was manifested, when house-
current-operated radio units were first in-
troduced, these accessories are now con-
sidered essential in every modern radio in-
stallation.

For the benefit of the fan who is still
debating whether or not it is wise to discard
his “B” batteries in favor of a “B” socket-
power unit, it may be explained that, in the
present stage of radio practice, a well-built
power unit is, not only entirely satisfactory
for the operation of any receiver, but much
more economical as well, in a large number
of cases. It is true that when “B” substi-
tutes were first introduced many were not
entirely satisfactory, this being due largely
to the fact that they were incorrectly de-
signed; but today the results obtained with
modern power units equal those obtained
from batteries. be made, this requires extra time; but such

The question of whether it is preferable a housing is not essential to the operation
to build or buy a “B” socket-power unit is -~ of the unit and the unit may be operated be-
the next problem which confronts the-be-. - fore the case is complete.
ginner. In this connection, it should be

. pointed out that these devices are very.easy
to build; in fact, much simpler than a re-
ceiving set. The average “B” power unit
has only one-fifth the number of parts re-
quired by a 5-tube radio receiver, and
usually a dozen connections complete the

- wiring of the unit. In most cases, the parts

of a power unit may be screwed to a wooden
baseboard and wired in less than two hours’
time. After the assembly of the unit is com-
plete, it is ready for operation, as there are
no delicate adjustments which must be

Fig. A

A neat metal case like this will add much to

the appearance of the power unit, It may be
of brass screen, or of iron painted over,

made. Of course, where a metal case must

DESIGN OF UNITS

“B” socket-power units may be divided
into several classes, and each type is best
suited to a particular class of receiver. For
the average five- or six-tube set using a
171-type power tube, “B” socket-power
units of two different designs are suitable,

L
O &

~Fig. B-

The appearance of the com-
pleted power unit; if it is to
be placed in a cabinet com-
partment, the metal case
may not be necessary. A
well-ventilated location
should always be selected,
however.” The only adjust-
ments are those on the front
of the woltage-divider B,
Sohich thus forms the panel
of the instrument, and set-
tings are permanent. A full-
waze gaseous vectifier tube
V, the power compact A,
8 the condenser block C1, and
* three one-microfarad con-
densers, C2, 3 and 4, are
the only parts required.

#Rapio News Frce Blueprint No. 70,
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generally; the first employs a “full-wave”
gaseous rectifier tube, and the second uses
either a “half-wave” or a “full-wave,” fila-
ment-type rectifier. Equally satisfactory
results are obtained from both types of
power units; however, when a gaseous recti-
fier of the “filamentless” type is used, the
filament winding of the power transformer
may be employed for heating the filament
of the power tube in the radio receiver.
Incidentally, the rectifier tube of a “B”
power unit is the device which converts the
A.C. current obtained from the house-supply
wires into direct current, and it may be de-
scribed as the heart of the system.

Regardless of the rectifier used in a power
unit, the general arrangement of the re-
maining parts is the same in all cases. Every
power unit of ordinary present-day con-
struction includes: first, a power trans-
former which increases the potential of the
110-volt house-supply current to the value
required at the rectifier tube; as a modern
receiver must have more than 90 volts on
the amplifier plates. This transformer is
also provided with one or two low-voltage
secondary windings which are used for heat-
ing the filament of the rectifier tube, or that
of the power tube of the set, or both. Both
the low- and high-voltage secondary wind-
ings of the transformer usually are pro-
vided with center-tap connections.

The-next important parts of a power unit
are the filter choke coils; these are employed
to retard the alternating “component” of the
pulsating direct current which is supplied
by the rectifier tube, and in this way they
help reduce the hum in the output circuit.
(See “The Uses of Choke Coils” in the I
Want to Know department of February
Rapio News, and “The How and Why of
Radio Filters,” in the June number.) Most
circuits call for the use of two choke coils
in the filter circuit, but this design is en-
tirely arbitrary. Choke coils are supplied in
single and double units.

Equally as important in the filter circuit
as the choke coils are the filter condensers;
these DLy-pass the A.C. component of the
pulsating direet current. before, after and
between the various choke coils and, in this
way, make possible the complete elimina-
tion of the “hum” created by the 60-cycle
alternations of the supply. Most circuits
with two choke coils include three filter con-
densers of various values, depending largely
upon the size of the choke coils. The filter
condensers must be of high voltage rating,
as they are connected in shunt with the
maximum output voltage of the rectifier
tube, and receive its full force.

After the current has been stepped up
to a higher voltage by the power trans-
former, converted to pulsating D.C. by the
rectifier, and filtered by the choke coils and
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It will be seen from this schemalic diagram how simple the connec-
The woltages may bLe regulated to the

tions of the power unit are.

condensers in the circuits of the power unit,
it is passed to the woltage-divider connccted
in shunt with the output terminals of the
filter circuit. This instrument is, in reality,
a large potentiometer with several arms,
which divides the output of the “B” power
unit into the exact values of voltage re-
quired for the operation of each of the tubes
of the receiver. It consists of a fixed re-
sistor of high value, connected across the
high-voltage supply, and provided with taps
at suitable points for obtaining the desired
vollages. In some arrangements, usually
for specific reccivers, the position of the
taps on the voltage divider is fixeds; but in
units of a more flexible kind there are ad-
justment knobs which make it possible to
obtain any desired intermediate voltage.

In addition to the parts mentioned several
other condensers are used in the “B” socket-
power unit, as a rule. In circuits which em-
ploy gaseous rectifier tubes, a small bufler
condenser is always conneccted between each
side of the high-voltage sccondary winding
and the center-tap connection. These con-
densers have a capacity of 0.1-mf. each and
scrve to by-pass slight R.F. currents that
gascous rectifiers sometimes genervate. Dy-
pass condensers also are used in the voltage-
dividing circuit between cach resistance tap
and the “B—" terminal, and have usually a
capacity of 1 mf. cach.

AN EXCELLENT SUPPLY UNIT

The “B” socket-power unit described in
this article is of very simple construction,
vet highly efficient and suited especially for
the beginner. The output voltages are ad-
justable, thus making it possible to operate
any of a large variety of receivers without
making changes in the design. When suit-
ably adjusted it will supply ample current
for the operation of a receiver employing as
many as eight tubes, with a 171-type power
tube in the last stage; but it may also be so
adjusted that it will operate a receiver using
only two or three tubes. From the output
binding posts any positive potential from 1

Fis. 1

1o 180 volts may be obtained from the plate
supply, and any negative potential from 1
to 40 volts for the grid bias of the tubes.
The power unit makes available four differ-
ent “positive” voltages, three of which are
adjustable, and two “negative” voltages.
From the viewpoint of the beginner, the
case with which this power unit may be con-
structed and the simplicity of the wiring are
two very important features. In most as-
semblies each part must be mounted and
wired individually on the baseboard; but in
the device under discussion practically all
of the parts have been combined into three
units. For example, the power transformer,

requiremenls of any receiver.
unless it is desired to connect this to the power-tube filimnents.

The 5-colt A.C. winding is wnused,

the buffer condensers and the choke coils
are mounted in one unit, the various re-
sistors of the voltage-divider are in one
unit, and five of the condensers are in one
“condenser block.” This system not only
improves the appearance of the power unit,
but also simplifies the construction and wir-
ing. In addition to the three parts above
named, only three by-pass condensers and
a socket for the rectifier are needed, in ad-
dition to wire and small hardware.

The arrangement of the circuit is illus-
trated very clearly in the schematic wiring
diagram, Fig, 1. In this diagram the three
principal components of the set, which have

Fig.

This top view shows the seven parts used in the construction of the power unit, so arranged that

connections are the most convenlent.

Cc

Compare this with Fig. 2 on the next page, which illus-

trates the simplicity of the layont, and should be followed in twiring the apparatus,
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been mentioned above, arc enclosed within
dotted lines. The “power compact,” which
comprises the transformer, chokes and buf-
fer condensers, is inclosed by the dotted
lines lettered *“A”; the condenser block is
eunclosed by those marked “CIl”; and the
voltage divider by the lines designated as
“B”. In each case, all the connections
shown within the dotted lines have been
made by the manufacturer, and it is neces-
sary only for the constructor to complete
the external connections to these units as
shown.

PARTS NEEDED

A complete list of the appavatus employed
in the construction of the “B” socket-power
unit is as follows:

One 171-type power cowmpact, comprising
a power transformer, two choke coils and
two buffer condensers. The transtormer has
a center-tapped high-voltage winding pro-
viding up to 85 milliamperes at 320 volts on
each side of its center, and a low-voltage
filament winding, providing a maximum cur-
rent of 1 ampere at 5 volts, The choke coils
have an inductance of 30 henries each, and
the buffer condensers have a capacity of 0.1-
mf. each. This complete unit is marked “A”
in the illustrations;

One 171-type condenser block of five con-
densers of the following capacities: 2, 2, 8,
I and 1 mf. One terminal of each of the
condensers is connected to a common ter-
minal.  The two 2-mf. sections and the
§-mf. section of the block ave high-voltage
filter condenscrs and the two I-mf. sections
are by-pass condensers. This unit is marked
“C1” in the illustrations;

One voltage-dividing potentiometer con-
sisting of three wire-wound resistors con-
nected in series. Resistor Ra is a 50-watt,
8§,000-ohm unit having three slider contacts;
resistor Rb is a 2,000-ochm unit with a low
cwrrent rating, and resistor Re is a 50-watt,
1,000-ohm unit with two sliding contacts.
This divider is marked “B” in the illus-
trations;

Three I-mf. by-pass condensers with 200-
volt rating (C2, C3, C4)..

One UX-type vacnuni-tube socket;

‘ \ No. 70

A set of large blue-
prints, together with the
specifications of appara-
tus used in constructing
the “B” Power Unit il-
lustrated here, will be sent postpaid,
without charge, to any reader inter-
ested further in this device, on his
request; as these blueprints cannot be
mailed with magazines. Please turn to
page 570 and use the coupon provided
for our mutual convenience.

One wooden Dbaseboard, 634

34-inch;

Perforated shcet brass or heavy wire mesh
for making the mctal case. Sce drawings
for quantity required; its use is optional;

x I x

One roll of connection wire, flexible-insu-
lation type;

Solder, wood screws, etc.;

One rectifier tube, full-wave gaseous type

(V).
ASSEMBLY AND WIRING

Mounting the parts on the baseboard of
the power unit requires only a few minutes’
time. At one end of the baseboard the
voltage divider B is mounted in a vertical
position with the aid of the metal bracket

which is supplied with the divider. When
set up in this manner this instrument

provides the front panel, control knobs
and binding posts for the power unit, which
has no other adjustments.

The power-compact unit A is fastened
with four wood-screws at the opposite end
of the baseboard from the divider. This
unit should be so mounted that the name
plate faces the divider, as this arrangement
greatly simplifics the wiring. The con-
denser block CI1 has been designed especially
for the power compact and its terminals

TR mE —— mm —r—
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have been arranged to permit the shortest
possible wiring. In order to take advan-
tage of this feature, the block must be
mounted directly in front of the power
compact, with its name plate facing the
front. In the space which remains on the
baseboard the four condensers and the tube
socket are mounted; their positions are
indicated clearly in the pictures and dia-
grams. All of the parts are held in place
by wood-screws.

The wiring of the power unit may be
accomplished very quickly, as most of the
circuit has been eompleted by the internal
connections of the three main units, A, B
and Cl. However, all the external con-
nections in the power unit should be sold-
ered, if best results are desired. It may be
saic that, if tinned hook-up wire and rosin-
corc solder are used for the purpose, the
job will not be found at all difficult. It is
highly important, also, to use wire having
a good insulating covering; this is necessary
because the output voltage of some cireuits
is in the order of 300 volts, or more, and
this might be sufficient to break down the
insulation on inferior wire.

After the parts have been mounted on
the baseboard, the first step is to wire into
the circuit the power compact A. This
unit is provided with ninc binding posts;
three for the high-voltage secondary wind-
ing, three for the choke coils and three for
a fillament winding. The two outside ter-
minals of the high-voltage secondary are
each marked “H” and these connect to the
“F” terniinals on the rectifier-tube socket;
the center-tap connection of this winding
is marked “C” and this conncets to the com-
won terminal (marked “X”) of the con-
denser block and the “C—10” post of the
divider. The three terminals on the top of
the compact (marked “1,” “C” and “27) are
for the choke coils, and these are connected
to corresponding terminals on the top of the
condenser block. Also, terminal *1” is

connected to the “P” terminal of the socket
and to terminal “4” of the condenser block.
Connect terminal “2” to the “BJ-Max” post
of the divider, and to terminal “2” of the
condenser block.

[ . b "
#1B+MAX. *Z'B+135VOLTS ¥3 BG0VOLTS *4 B+45VOLTS

Fig. 2

Y45 B

Follow this diagram with a pencil as each wire is cut and soldered into place.

Wwww.americanradiohistorv.com
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After the connections described abhove
have been made, the unit is wired exeept
for the by-pass condensers. To make these
connections, first run a wire from one ter-
minal of each condeuser to the “B—" ter-
minal of the voltage divider. Now connect
wires from the three slider contacts on re-
sistor Ra to the free terminals of the three
by-pass condensers. This completes the task
of wiring the unit; but conncctions should
be carefully checked on Fig. 2.

TIIE METAL CASE

Fig. 3 gives the details for making a
nictal case for this power unit.  This case
may be considered as optional equipment,
as it has no effect whatsoever on the opera-
tion of the power unit; however, it greatly
improves the appearance of the unit and
serves as a protector. It may be made
from perforated sheet metal, or from wire
screening of suitable stiffness.

T'he operation of the power unit should
not require explanation. The binding posts
on the voltage-divider are used as the output
binding posts and these are connected to
the proper wires of the battery cable lead-
ing to the receiver. To operate the unit,
the lamp cord from the power compact is
plugged into a socket and the current is
turned on. The knobs on the front of the
divider should be adjusted until best re-
sults are obtained from the receiver, and
lhen they should be considered pevmanently
set.

In operating a receiver with this power
unit, it is important always to turn on the
set’s filament switch before connecting the
power unit wilh the house-lighting cireunit;
and the power unit should be disconnected
before the filament switch is turned off.
Of course, the opevation of the receiver may
be greatly simplified by using a’ power-
control relay to control the operation of the
power unit. When this unit is connected
in series with the “A” lead to the set it
automatically turns the power unit on and
off, as required.

OPERATING IIINTS

The builder has the choice of operating his
receiver cither with both a filament switchon
the set and a light switeh controlling the
power unit, or with an automatic relay
which performs the desired switching oper-
ations when the filament switeh of the re-
ceiver is turned on.  Such an antowmatic
relay is available in various forms, and
comprises, primarily, an electromagnet
which causes a switch to be thrown when-
ever it is “energized” by the storage bhattery.
I'wo binding posts on the relay are used to
“cut” in on the “A—"" lead from the hat-
terys thus allowing current from the battery
Lo flow throngh the relay magnet when the
batlery switch on the receiver is turned on.
When this switch is turned off, current
from the battery no longer ecnergizes the
relay magnet; this allows the relay switeh
to fall back to a different position (a spring
is usually used to insure this come-hack).

In the first position (when the receiver
is turned on), the relay switch connects
the power-unit transformer to the house
line, and disconnects the trickle charger
(if one is used) from ihe “A” battery.
When the receiver is turned off, the reverse
action takes place: the power unit is dis-
connccted from the 110-volt line and the
trickle charger takes its place on the line.
Though two plug outlets (one for the
power unit and one for the trickle charger)
are part of every automatic relay, a charger

©
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Fig. 3
Constructional details of a perforated mctal
cabinet (optional) to fit over the power wunit.

nced not necessarily be attached to the
relay; though it is a great convenience.

After the power unit has been wired
to the receiver, halt the proceedings after
attaching the final connecting wire. Then
if you have nd 0-200 volt high-resistance
meter, run out and buy, beg, borrow or—
well, get one any way. A wmeter is alnmost
a necessity in adjusting the output voltages
of a power unit; you may, of course, adopt
the “blind” alternative of adjusting the
power unit until speaker results scem sat-
isfactory, but this system is awkward and
ravely allows the rcceiver to function at
its best. A test with a voltmeter after an
adjustment has been made in this manner,
will convince the recader that meters are a
neeessity wherever unknown voltages ave
applied to apparatus calling for definite
operating values. .After the voltages have
heen adjusted to the requirements of your
receiver, however, the controls of the units
are to be let alone.

THE FILAMENT WINDING

There will be noticed, under the 110-volt
cord opening of the transformer, casing,
three binding posts which are not made use
of in this power unit. They are marked
“F “C2 “F3” and are identified by a
simall metal plate direetly above them as
supplying 5-volt A.C. This winding is in-
cluded in the transformer for the benefit of
the builder who may desire to light his last
audio amplification tube from this winding
and so, to some extent, relieve the strain
on his storage battery. Considering, how-
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cvery the fact that the later type of 171
tube (the 171A), draws hut one quarter of
an ampere, it is a question whether this
negligible reduction of the battery drain-
age is worth the rewiring of a receiver to
use the 5-volt winding.

It, perhaps, will find its use in supply-
ing a push-pull amplifier employing two
171As.  Here the current drain may be
taken into some consideration, as well as
the fact that the amplifier may be a later
addition 1o the receiver or, as in some
cases, an external unit for inereased ampli-
fication.  Wheve the winding is used, a
center-tapped filament resistor (such as
are being marketed by any number of manu-
facturers for this purpose) must be used;
for the negative or “C” biasing potential
for the power stage is run to the center
conncetion of this split, or “two-legged,”
resistor.  This winding cannot be wsed for
lighting the filament of a D.C. (storage-
battery-type) tube wsed in any circuit but
the last stage of audio-frequency amplifi-
cation.

Another factor that should not be over-
looked in using this power unit is that suit-
able voltage for a screen-grid tube can be
obtained from the binding post feeding the
plate of any other amplifier tube in the
same set.  The screen-grid of the tube
should be connceted to the 5-volt “B” tap.

To connect the power unit to a receiver
in place of “I” batteries, merely run the
present leads from the set to their re-
spective  binding posts on the voltage-
divider, as indicated in the diagram. As
the “C+4” is already wired into the circuit
it will be unnccessary to use this post on
the receiver, as when batteries are cn-
ployed.

The specification of this power unit as
designed for the 171A-type tube does not
mean that this tube must necessarily be
used in the last stage. If a 201-A or a
112-type is used in its place, the voltage
divider is readily adjusted to supply *“B”
and “C” voltages for it. It should be re-
nmembered, however, that these tubes do not
require 40 volts of “C,” and so the last
“C—" post is ignored when using a 201A
tube. If a 112\ is used, adjust the 10-
volt tap so that it supplies no more than
the proper “C” bias, which is 9 volts for
this tube.

"B"POWER UNIT.-

STORAGE
BATTERY

SWITCH
ARMSY

-+-CONTACT
POINTS

~TRICKLE CHARGER

; ARMATURE & '
[ = STV “AUTOMATIC RELAY

Fig. 4

The method shown above is usually followed in connecting a tpowcer wnit and a battery together
to the house-lighting lines: a relay requircs much skill to construct. but may readily be purchased,
The “B” leads shown at the loft, of course, ave brought arvound to the “B” posts on the sct.
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A Plugless Short-Wave Receiver™
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No. 69

A set of large blue-
prints, together with the
specifications of appara-’
tus used in constructiong
the Plugless Short-Wave
Receiver illustrated here, will be sent,
postpaid, without charge to any
reader who is interested further in
this device, on his request; as these
blueprints cannot be mailed with
magazines. Please turn to page 570
and use the coupon provided for our
mutual convenience.

HORT-WAVE fans who nightly ac-

quire weary muscles and strained

backs plugging in short-wave coils

will appreciate the construction of
this receiver; in that the manual labor of
shifting from one waveband to another has
been avoided by means of a novel coil-
switching arrangement which allows almost
instantaneous choice of any one of three
coils, merely by the twist of a knob. IEx-
cept for this departure from the conven-
tional use of plug-in coils, the receiver itself
is the well-known regenerative circuit; us-
ing grid-coil tuning, with grid coupling
from the antenna, and a fixed tickler wind-
ing with series-condenser control. Its wave-
length range with the coils specified is
from about 16 to 90 meters; but this range
can be adjusted to suit the builder by
winding additional coils for those bands
not covered, and including them in the

e
jg,
& SWITCH
4 COUPLING

@O &

A Set Whose Operating Convenience Includes, Among Other
Desirable Features, a Selector Switch Giving Instant Choice
of Wavebands from 16 to 90 Meters

By P. M. Platten

sub-panel makeup which is described in
this article.

Years of research and experiment by
thousands of amateurs have proved that,
the more separate coils used to cover the
short-wave bands, the move efficient the
receiver; this is very true. Yet, the more
coils one winds for that higher state of
receiver efficiency, the more labor on the
nights when the broadcast set is abandoned
for intensive meanderings among the shorter
waves. With the average high-frequency
sct today, it is necessary to plug in and
out four different coils when covering the
range from 20 to 200 meters. And when
one is an ardent en-
thusiast and is satis- &)
fied only when he can -
range up and down

The Plugless- Set has on

its panel vernier dials for

tuning and regeneration,

the wave-changing switch,

rheostat and jack—that’s
all!

the 20-to-200-nieter
band—and when the
coils go into their

socket with a prayer

and are enticed out again with the gentle as-
sistance of a derrick—then joy reigns su-
preme!

A SWITCHING SYSTEM

By the use of the simple switching de-
vice described below the reader may con-
serve his energy for worthier causes. Coils,

The black vertical panel in the center of this rear view of the Plugless Receiver carries the three

coils, A, B, and C, which cover the three wavebands.

*Rap1o News Free Blueprint Article No. 69.

The switch pivots on its coupling.
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wound to cover the desired bands, are
mounted on one piece of bakelite and, by
turning the switching knob from one posi-
tion to another, any band can be tuned
without recourse to the familiar plug in-
plug ont system. Although, at first glance,
this may look more complicated than the
conventional plug-in-coil set, it is, in fact,
much more simple to build; for the reason
that the coils are mounted on one sub-
panel and it is not necessary to build a
complete individual coil mounting for each
band.

The actual construction

is easier than

preparing separate bases and mountings.

(COIL SWITCH CONTROL )

The coils themselves are fastened to the
bakelite sub-panel with brass right-angle
brackets, and four ordinary switch taps
are provided for the grid and tickler-coil
connections. The switch itself utilizes a
small bakelite block fastened to a shaft
by means of a collar arrangement. (This
coupling device can be purchased so cheaply
that it is hardly advisable for the builder
to attempt to make his own; in fact, unless
he is a trained mechanic, a good deal of
difficulty will be experienced by the aver-
age fan in constructing such a device.)
In this block are four spring-brass strips,
cut and bent so that they slicde wipingly
over the contacts of each coil; pig-tail leads
from these blades carry the connections to
the proper places in the circuit, as shown
in the diagrams. Although the coils are
mounted side by side, it is possible to have
only one coil connected in the circuit at
a time; and the coils not in use affect the
tuning in no way.

The following parts, generally found
tossing about in the junk boxes of the set
buitder, go to make up the receiver; which
is described without audio-frequency am-
plification:

LIST OF APPARATUS

One 7
panel;

x 1l4-inch hard-rubber or bakelite

One 814 x 534-inch hard rubber or bake-
lite sub-panel;
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The above wiew of the Plugless Receiver shows the sub-panel

with its coil assembly in place.

The recelver comprises a single regenerative civcuit, which is the standard for short-wave twork,

to be wscd by the operator with phones, bu

One variable condenser, 00025-mf, 5
One variable condenser, .00015-mt.;
One rheostat, 20-ohm.;

One tube socket, UX types

t is capable of conncction to au amplifier.

which ordinarily grip the center pole are
then widened, so that the center pole may
have some lateral motion between these
two sides. This motion and the usual up-
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and-down motion of the central blade will
be found sufficient in varying the capacity
for antenna-series purposes. .

Atfter this has been done, the remaining
terminal on the other cnd of the switeh
base is removed, thus leaving suflicient
space for the mounting of two binding
posts for aerial and ground connections.
The photograph shows the blade bent at
right angles to the base; this has no electri-
cal action on the condenser, but is done so
that the projecting arm will not interfere
if it is desired to place the set inlo a
cabinet.

A UX socket, shock-proof-type if one is
handy, is fastened to the baschoard, and
the grid condenser, C4, soldered direct to
the grid post of the socket. This condenser
should be equipped with clips for insertion
of the grid leak, R2. A radio-frequency
choke coil such as are being marketed by a
number of manufacturers is placed at the
right of the socket. Care should be taken

to see that the socket and choke coil
are mounted as close to the rear edge
of the baseboard as it is possible to

get them without undue crowding; it should
be remembered that the sub-panel with its
coils is vet to be mounted. It may even
be acdvisable to construct the sub-panel coil

assembly and mount

One radio - frequency
choke coil.  (Those AERIAL
which may be pur- o POST

chased usually work
more efficiently over
the entire waveband

than the home-made
type. Better buy
one);

One fixed condenser,

GRID COIL
r

_TICKLF_R,//\\\

J0001-mf., with grid-
leak clips;

One grid leak. (Any-
thing from 2 to 3-
megohm will do.) s
One phone jack, sin-

gle-circuit, closed; 15
Two dials, vernier GROUND

POST
type;

S.P.D.T. knife switch,
to construct the an-

At| B-

[” ~ FIRST TRANSFORMER
OF AMPLIFIER iF USED.

it before 1nounting
any of the other ap-
paratus.

PREPARING THE
COILS

After the 2-inch
tubing has been cut to
134, 214, and 31, inch
Iengths, they are
wound for their re-
spective  wa v ebands
according to the coil

tenna series condenser,
C3;

Two binding posts;
Twelve switch points;
One picee of bakelite or hard-rubber, 11/
X 1%4-inch, for switch blocks

One coupling device, preferably with bake-
lite extension shaft;

One scction of 2-inch balkelite tubing, 714,
inches long, to be cut into three scctions:
134, inches, 21/ inches, 31, inches;

One wooden baseboard, 13 x 7 x %4-inch.
Brackels; wood-serews; hook-up wives roll
of No. 18 annunciator wive for coils; No.
24 S.C.C. for tickler windings; twine for
spacing coils.

CONSTRUCTIONAL DETAILS

Thie first item lo construct is the antenna
series condenser, C3. 'Vhis can be built in
any number of ways. Probably one of the
simplest is  to mount two right-angle
brackets, facing ecach other and separated
about a quarter of am inch. The condenscr
suggested in connection with this receiver
has the advantage of being variable, and is
cqually simple to malke. The knife switch
for this purpose should have a bakelite
base and not one of porcelain.

Unscrew  the center pole and remount
it, so that it is approximately onec inch from
cither one of the terminals. The two sides

Fig. 1

The schematic eircuit may look slightly peculiar, becanse of the position of the coil terminals:
but tracing zwill show that it is the ordinary one, with the grid coil acrvoss the tuning condeiscr
C1 and the tickler in series with the regeneration condenser €2,

chart given. In wind-

lg-_}- ing coil “A,” the larg-

e TO REST est of the three, it is

OF AFE e 1 5
AMELIFIER necessary to drill four

: terminal holes to se-

RIE SEC. cure the winding.
The first is drilled

3, of an inch from

the end of the form,
and the end of the

Note C3. 5
spool of No. 24 wire

In the wicw of the Plugless set above, the sub-pancl is tilted back to show
points and the fositions of the spival blades which make the four coil connections.

WwWWWwW . americanradiohistorv.com
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is pushed through this hole, leaving about
four or five inches for terminal wiring;
the five turns are then wound upon the
form as specified in the chart. After the
{ifth turn, drill another hole in line with
the first and push through another five
inches for the other terminal of this
winding.

A quarter-inch from this hole, drill the
third; through which the end of the roll
of No. 18 wire is placed, as well as the
end of the ball of twine. This is wound
with the wire so that theve is a layer of
twine between each two turns of wire
This is done to reduce the distributed capa-
city of the coil, and is necessary only in
the grid winding. It is a simple matter
to wind both twine and wire at the same
time, care being taken to see that there are
no overlapping turns. After 19 turns of
No. 18 have been wound with layvers of
twine between the turns, the fourth hole is
drilled alongside the last turn, in line with
the other holes; and sufficient wire is put
through the hole to allow for connection
to the taps, as was done with the other
tevminals.

The other coils are woundt in the same
manner, except that the number of turns
differs. Though it may seem needless to
add the comment, it is highly important
that both windings on each coil should be
wound in the same direction; otherwise
the circuit will not oscillate and therefore
no results will be obtained. After the
three coils have been completed they are
mounted on the sub-panel, in the positions
shown in the layout on the opposite page,
by means of right-angle brackets.

THE SWITCH CONXNECTIONS

The remaining item which requires some
constructional explanation is the switch
block. The illustration on page 551 shows
this triangular in form, but this shape is
not essential; the hard-rubber bakelite form
may be left square if the builder fears the
usual result when sawing so small a piece
of bakelite. A double-circuit (four-blade)
phone jack when disassembled offers ex-
cellent material for the spring contact
blades. It is best to mount them on the
block, as shown, before cutting, as this
work can be done with greater accuracy
and convenience when the ends of the blades
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Fig. 5

Drilling diagram for the front panel of the Plugless receiver; below, that for the sub-panel for coils.

are secured to something substantial. The
lengths specified in the chart are the com-
plete measurements; that is, with the wiping

points; this can be arranged after some
experimenting. After the sub-panel with
its three coils has been completely wired,
the switch block with
its coupling unit at-

‘ll
7

—i tached, and two angle
brackets are secured

ALL SCREW HOLES -‘8-'~DIA.

SUB-PANEL

to the bottom of the
sub-panel, the assem-
bly is then fastened to

the baseboard, so that
the front of the sub-
panel is approximate-
ly 234 inches from
back of the front
panel.

; Fig. 6

-l A construcror designing

o~ liis own might extend the

number of coils bevond the
three wused here.

| 15‘
5 %
B Y

tips bent over.
lengths, and then bending the tips,

Cutting to the specified
will
leave the blades just so much short. When
mounting the switch block after attaching
to the coupling unit, see that the blades

make good contact over all the switch

ALTERNATE

TURNS OF

TWINE AND WIRE,
.FOR WIRE

i SPACING.

__BRASS
BRACKET

PANEL
SHOWING
METHOD

— © oF

-——— """/~ MOUNTING

. r 4 _,.,J—o—_# COtL
=

.i_ .I!_\|}|J 4

3 TICKLER

CoiL [DIAMETER] LENGTH |GRID COILTURNS |TICKLER TURNSY
COIL A2 INCHES [3% INCHES[19TURNS¥18 D.C.C.[5TURNS¥ 24 5.C.C.
COIL B2 " 2% ¢ {11 « #18DCC.[3 « #245cC
COIL C{=2 " 13/a " 4 « ¥48DCC.|Z « F24s5cC.C

L

Fig. 3

The coil specifications shown heve are those used in the oviginal model, and cover the bands 16-30,

26-49 and 46-90 meters.

However, results vary with spacing, and coustructors should experiment.

WWWwW.americanradiohistorv.com

The mounting of the front panel, with
its tuning condenser CI, regeneration con-
denser (2, rheostat RI1, control knob for
the switching device, and phone jack, re-
quires no explanation. Vernier dials ave
specified because they are really very
essential on the short waves and, though
vernier control may be dispensed with on
the regeneration condenser, it is absolutely
necessary on the tuning condenser.

OPERATING HINTS

Few accessories are required for this
receiver; a 201A-type tube, a 6-volt storage
battery, a 45-volt “B” battery, and a set
of headphones make up the complete re-
ceiver. The aerial need be only 25 or 30
feet long and need not be, necessarily, of
the outdoor type. However, a good ground
and ground connection are of the utmost
importance in getting desired results.

After the proper connections have been
made and the rheostat is turned up, the
set'should be heard to oscillate. 'T'his can
be determined from a sharp “cluck” or a
squawk in the phones, when the regenera-
tion condenser is turned bevond a certain
point. Of course, the best sign of the set’s
functioning is the reception of signals; but,
if these are not heard immediately after
turning up the rheostat, some “juggling”
may be necessary.

First, turn the switech block so that it
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SPRING BRASS
(CONTACT BLADE:
F

i,
S?Nﬂ SWITCH POINTS

= - i
— CONTROL
SHAFT
COLLAR WIT

TWO SET SCREWS
SPRING
3/8” COLLAR

makes contact with the center coil, or coil
B, and vary the antenna condenser C3, until
the point is found where the receiver will
oscillate evenly over the major portion of
the tuning dial C1. Adjustments should be
made, so that the antenna condenser can
be left at the point where maximum oscilla-
tion is obtained over the greater part of
the tuning dial with each of the three coils.
If the break-over point of regeneration

Fig. 4
Detail of the switch and blades, 1o operate with
points spaced as shown in Fig, 6.
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gives a loud squawk, try various values of
grid leaks until a resistor is found which
allows the set to slide in and out of re-
generation with a soift “thud.”

The three coils when used with the tun-
ing condenser as speeified should cover the
following approximate waveband ranges:
coil “A”, 46 to 90 meters; coil “B”, 26 to
49 meters; coil “C”, 16 to 30 meters. On
these wavelengths, good results with phones
can be obtained hy the use of the detector
iube oniv; however, if the builder should
desire greater volume for loud-speaker op-
eration, it will he necessary to add at least
two stages of audio-frequency amplification.

FRONT PANEL

INNER “% '

SPRING OF JACK
\

ROTOR”

CONNECTION®=—

/@

| SWITCH

. S— — - —_ - S—_— - S—

This wiring diagram shows how much easier 1han it might seem it
The aerial condenser C3 is made

is to wire the Plugless receiver.

IF AMPLIFIER 1S USED.

Fig. 2

www.americanradiohistorv.com

from an S. P. D. T. switeh by bending the bLlades so {hat no contact
18 made, but « small capacity created.

The rest is obvious.
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How to Succeed in Short-Wave Operation

\ﬁg

OTWITHSTANDING all that has

been written on the simplicity and

ease of short-wave reception, the

beginner in this field should not
feel that the reception of transoceanic
broadcasting is merely a matter of snapping
the switch, twirling the dial and, immedi-
ately thereafter, annoying the neighbors
with the blasts of PCJJ or 58W. It simply
isn’t done. Long-distance reception on
short waves is much like DX work on the
broadcast bands; for the same amount of
patience, a double quantity of perseverance,
and an expert knowledge of the working
characteristics of the receiver are essential
for the former, just as they have been found
necessary for successful results on the lat-
ter.

In operating his short-wave receiver, the
beginner should forget that it has been
“slapped together in a jifty”; instead, he
should go after his stations with the same
nicety of operation that he would employ
if he were before a twelve-tube superhetero-
dyne. It is on short waves, more than
anywhere else, that the finger tips must be,
almost, sandpapered and the clock turned
toward the wall.

COUNTERACTING HAND CAPACITY

While the short-wave receiver is being
built, the usual precautionary methods for
the prevention of hand-capacity effects
should be employved in the construction. The
simplest of these is grounding the rotor
plates of the variable condensers used in the
set; that is, those condenser leads running
to the “bottom” of the circuit diagram are
connected to the rotors. For example, the
tuning condenser should be so wired that

Pointers for the Broadcast Fan Who Has Just Constructed
a Short-Wave Tuning Unit and Who Is Going Out After
the Ten-Thousand Mile Reception He Has Heard About

By H. M. Bayer

the stationary plates are connected to the
grid end of the coil, and the moving plates
to the filament refurn.

Usually, this method has been found en-
tirely satisfactory for the elimination of
hand-capacity troubles of the average vari-
ety; but conditions are often encountered
where this is not sufficient. To overcome
stubborn cases, shielding is placed behind
the panel and grounded. It may be very
thin sheet copper or brass, and need be
placed only behind the tuning controls. The
simplest shield is made from heavy tinfoil,
which may be pasted on the panel and cut
with a penknife wherever there is danger of
making contact with any of the instruments.

The finest preventative measure, however,
is the use of a complete brass or aluminum
cabinet. This not only makes for an elec-
trical efficiency that cannot be equalled by
any other shielding system, but also results
in a very pleasing finish and the appearance
of professional quality. Such cabinets are
now available in various forms and sizes,
and should be considered standard for ev-
ery short-wave receiver.

In rare cases where hand-capacity effect

will not respond to the aforementioned treat-

ments, it may be found necessary to place
on the dial knobs extension rods made of in-
sulating material. These may be of any

shape or type, depending upon the ingenu-~

ity of the builder; six- to eight-inch rods
will be found quite sufficient for the worst
cases. Ordinary wooden dowel sticks are
fine for the purpose.

REGENERATION AND THE AERIAL

After hand-capacity effects have been
overcome to such an extent that they do

TINFOIL SHIELDINS PASTED ON REAR OF PANEL

.

Fig. 1
The delicate tuning of a short-wave receiver is much more sensitive to hand-capacity than that
of a broadcast rveceiver; and the simple shielding method shown is highly advisable,
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not interfere with efficient operation, the
next step will be to obtain a fair degree of
oscillation, with every coil, over as much as

Fig. 2
Cut the dowel sticks six inches long., Drill
a small hole in oue end of each; remove the
Enobs from the wernier dials and force instead
the drilled ends of the dowels over the shafts.
Fasten the knobs to the other ends of the
dowels.

possible of the tuning dial. By this is
meant that each coil should oscillate
smoothly over the whole tuning-condenser
dial. Quite often it will be found that re-
generation is difficult to obtain on the very
short waves; this trouble generally can be
overcome by the use of a short aerial; 25 or
30 feet should be sufficient for all short-
wave work. In fact, many receivers have
been found to work best with no aerial at
all. If an antenna series condenser has been
provided in the set, try varying it until the
desired regeneration is obtained; once ad-
Jjusted, this value may remain fixed. Short-
wave reception and uniform controllable os-
cillation go hand in hand; for it must be
remembered that only the latter makes pos-
sible the former. Therefore, it would be
well for the builder to spend all the time
necessary to solve the problem of controlling
regeneration in his set satisfactorily.

TUBE OPERATION

This period of experimenting offers a good
opportunity for selecting the proper grid
leak; the determination of which is con-
sidered quite an important item in short-
wave work. After the receiver has been
brought to the point where it will oscillate,
with any of the coils, the next step is to
bring regeneration to a state of control in
which the receiver will go in and out of
oscillation with a dull puff or a mild thud,
instcad of a loud squawk or a sharp plop.
The manner of the “breakover” will make
all the difference in the world when it comes
to bringing in that elusive foreigner; and
its importance in short-wave work cannot
be underestimated.

To control the regeneration “breakovers,”
first choose the tube which functions best
as a detector; this can be determined sim-
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ply by interchanging tubes until the right
onc is found. After this has been deter-
mined, obtain a fairly complete set of grid
leaks and, by the substitution method, find
the value that gives the smoothest puff on
the oscillation “breakover.”” If no success
is had with any grid leak, try reducing the
voltage on the plate of the detector tube,
or its filament voltage. An extreme case
may require the removal of a turn or two
from the tickler winding; though this is a
rarity with manufactured coils, and should
not be attempted unless one is sure of his
mechanical proficiency.

The extremcly critical and hairbreadth
tuning required with a short-wave receiver
must, of nccessity, continue for the full
period of listening-in. As a gencral rule,
the fingers are not taken from the knobs of
the dials unless a station is being received
with sufficient volume and stability to war-
rant such an action. As a rule, when a sig-
nal, cither code or voice, is hcard on short
waves (if it is from any distance at all)
it develops so many knacks of slipping in
and out of the phones that the situation be-
comes somewhat of a wrestling match be-
tween the signal and the operator. It is
quite a stunt to bring in a DX signal—it's
another feat to hold it.  And this can be
accomplished  only by maintaining  one’s
touch on the dials.

The receiver should he mounted, prefer-
ably, on sponge-rubber blocks, regardless

SPONGE RUBBER BLOCKS'

Fig. 3
So sensitive is such a receiver that unusual pre-
cautions against jarring wmust be taken. The
rubber bath sponges indicated here are inexpen-
sive and will serve every purpose.

of the number of shock-proof sockets in the
receiver.  Rubber bath sponges serve the
purpose admirably and are inexpensive as
well; one may be mounted under cach cor-
ner by screwing down each sponge.

A simple arrangement for nmore than one
pair of phones can be made by placing four
or five open-cireuit jacks on a small hard-
rubber or bakelite panel. These are wired
in parallel and connected to two binding
posts, the leads from which run to the re-
ceiver.  This phone block may be placed un-
der the front edge of the table where it
will be conveniently located.

“BEAT-FREQUENCY’ DETECTION

Before operating a short-wave receiver,
it is best for the beginner to learn the mean-
ing of “beat frequency™; for it is this
method of “demodulation™ or detection that
is cmployed by the receiver to produce an
audible note in our phones. Though the
name of this action eonjures up notions of
complicated fornmlas and imniense labora-
tories, it is in reality a very simple process.

When a regencrative recciver is brought
to the state of oscillation, it generates radio-
frequency current. These oscillatory gen-
erations are developed in the secondary cir-
cuit (that portion of the receiver compris-
ing the secondary winding of the tuning
coil and its tuning condenser) and their
frequency is regulated by the capacity of
the tuning condenser and the inductance of
the coil. The frequencies generated in the
secondary circuit of the recciver are known
as “local” oscillations.

When an external oscillation or “signal”
impulse is picked up by the antenna it is
imposed upon the primary winding of the
tuner, which in turn imposes it on the sec-
ondary winding and hence on the grid of the
detector tube. The same condition is
brought about when the primary winding is
omitted and the grid coil is in scries with
the acrial and ground.

“HETERODYNING”

After the tuning condenser has bheen var-
ied to generate a “local” frequeney, very
near to that of the transmitted impulses
picked up by the antenna, both “local” and
“signal” oscillations are impressed upon the
grid of the detector tube. The result of the
blending of these two frequencies is known
as the “beat frequency.” This is nothing
more than an audible note of a few hundred
cveles; dropped oft, as it were, in the blend-
ing of the incoming and local frequencics,
each of which may run into the millions of
cycles. Its frequency equals the difference
between the two radio frequencies; one of
which cancels the other except for the
“beat-frequeney”  effect, somctimes called
“heterodyne.” (Sec page 554.)

As transmitting stations use different
sending frequencies, it is merely a matter of
turning the tuning dial in order to vary the
frequeney of the local oscillation to coin-
cide with that of the incoming wave. It is
by this method that a different station is
received at cach variation of the sccondary
condenser.

A practical demonstration of the variation
in beat frequency can be noted in the change
of the rcceived note as the tuning condenser
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is turned. This is merely a matter of chang-
ing the local frequency, somewhat similar
to the action of “damping” or fingering a
violin string at various lengths in order to
obtain different musical tones.

After a signal has been reccived, the tick-
ler is retarded to a point known as the
“peak” (the position just hefore the break-
over) where the signal will be heard at its
maxinuin strength. This is “reducing the
amplitude” or strength of the local oscilla-
tion to a point as near to the amplitude of
the incoming oscillation as we can bring it.
After reducing the amplitude of the local
frequency, it may be found necessary to re-
tune, slightly, the secondary circuit. For
this reason some emphasis is laid upon two-
handed operation of a short-wave receiver.
In this manner it is a simple matter to tune
the signal with the left hand and bring the
signal up with the regeneration dial, mean-
while rceturn the left dial to coincide with
the reduction of the amplitude.

THE “ZERO” BEAT

When receiving code, use is made of a
“beat frequency,” but this method will not
do for the reception of phone signals. In
receiving voice the “zero-beat” adjustment
is used. The action of this is somewhat sim-
ilar to the “beat-frequency” principle; for
in either method the receiver sets np its lo-
cal oscillations in the secondary circuit and
they arce combined or mixed (“beaten” by)
with incoming frequencies in the primary.

However, the similarity cnds there. It
has been explained that, in “beat-frequency™
operation, a “beat note” of audible fre-
quency is produced when the incoming fre-
quency and the local frequency are im-
pressed together upon the grid of the de-
tector.  In “zero-bheat” operation both fre-
quencies are impressed at once upon the
grid of the detector; but this produces no
beat note, for the simple reason that both
frequencies are exactly identical in the num-
ber of cycles and the difference betwecen
them is zero (or silence). For example, an
incoming “signal” frequency of 1,000,000
cyeles meets a local oscillation of 1,000,000

(Continued on page 580)

Fig. A
In the position shown here, with his forcarms fully supported by the table before him, the operator
of a shortwwarve set can comfortably maintain the position of tuning over a long period.
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Some Easy Experiments With Oscillators

HE average radio listener can greatly

increase his knowledge of radio prin-

ciples and operation by some inter-

esting experiments with inexpensive
equipment. Good radio parts are so in-
expensive these days, that the average radio
listener can well afford to spend a little
for a few extra of these for experimental
purposes. For this purpose, too, one need
not have the very best; and parts no longer
used, or perhaps relcgated to the junk box,
often serve very well and can be used for
numerous interesting tests. FParts too large
or not good enough for the radio receiver
used in the home are usually just as good
as more expensive or modern parts for

CENTER-TAP CONNECTION g

[

A
[

F16.1

Schematic diagram of an easily-made oscillator.

The grid condenser (.002) may be omitted. If

it is used with a grid leak the oscillator will
generate a modulated signal.

experimental purposes. To illustrate: an old
rheostat, a few lengths of wire, a 23-plate
condenser, a coil,”and an old tube socket
are the only extra parts which are really
necessary for the oscillator shown in Fig. 1,
with which all sorts of interesting experi-
ments can be performed. The tube is per-
haps borrowed from the radio sct tempo-
rarily. One listener
has found that his
radio friends are

How Heterodyne and other Interesting Effects Can Be
Studied With the Aid of Parts Taken from the Junk Box

By Clyde A. Randon

principles of the superheterodyne circuit
and the production of “beat notes,” and
perform a host of other interesting experi-
ments too numerous to mention. Some of
the more interesting ones will be described.

The superheterodyne receiver is based on
the principle that two frequencies, when
present in the same circuit, combine to
give a resultant “difference-frequency,” or
a frequency equal to their numerical differ-
ence. Thus, a 600-kilocycle frequency and
a 599-kilocycle frequency. produce a one-
kilocycle, or 1000-cycle note. (They also
produce an 1199-kilocycle frequency, but
there is no converting this into audible
sound.)

This phenomenon can be studied by means
of two simple oscillators, of the type whose
circuit is shown in Fig. 1. The entire set
can be mounted on a small baseboard and
a piece of bakelite and arranged with
Fahnestock clips so that the wavelength
range can be varied by plugging in the
various coils. A small 199-type tube should
be used and then the batteries and all can be
mounted on the baseboard, making the set
portable and of general use around the radio
roor.

If two such oscillators, arranged to tune
over the same wavelength-range, are placed
near each other and a pair of phones is
placed in the plate circuit of one of them,
it will be noticed that, as the condenser of
either is tuned, a “squeal” will be noticed
at some particular dial-sctting. (In fact,
two distinet “squeals” will be discovered,
one on each side of the point of resonance.)

Oscillator No. 1 (Fig. 2) is acting as a
miniature broadcast station (radiation,
however, is entirely negligible, for no an-
tenna is connected.) TIts coil produces a
magnetic field and induces a current in the
tuned circuit of Oscillator No. 2.  Oscil-
lator No. 2, however, is also inducing a

current in No. 1 and producing the samc
effects in its circuit. The frequency in-
duced in No. 2 combines with the frequency
produced by tlus oscillator itself, and gives
the “squeals” heard in the phones.

AUDIBLE DIFFERENCE-FREQUENCIES

Since the resultant frequency is equal to
the difference between the two frequencies,
“squeals” will be heard on each side of one
definite dial-setting (at which the frequency
of No. 2 is equal to that of No. 1; the
difference-frequency is therefore zero and
no note can thus be heard.) On either side
of this resonant position, the two original
frequencies will react on each other and
there will be present the “squeals” or dif-

OSCILLATOR NO.1 OSCILLATOR NO.2

ABOUT
4FT

PHONES é?:@

Two osciliators, operated mnext to a regular
broadcast veceiver, can be used to illustraie the
principle of the superheterodyne circuit,

FI6.2

ference-frequencies which are changed into
sound. The pitch of the squeal heard, as
the condenser is slowly turned, gradually
increasecs; since the difference Lhetween the
two frequencies is caused to increase, by
changing the capacity value and conse-
quently the frequency of one circuit.” The
higher the frequency (of the electrical vari-
ations producing sound in the phones) the
higher the pitch of the note heard.
If the difference
in frequency is made

too large, the ve-

only too glad to as-
sist  him  with the

contents of their
junk  boxes, and
niany useful parts

for experimental
worls were thus ob-
tained without any
expenditure.

" BROADCAST"
STATION"

USE OF TWO OSCIL~
LATORS

With two of the
simple oscillators
shown in  Fig. 1,
many interesting ex-
periments can be
performed. One can

OSCILLATOR NoJ

F16,3

OSCILLATOR NO.2

B ‘SUPERHETERODYNE
0SCILLATOR”

sultant frequency in
the phones becoines
so high that it can-
not Dbe heard; that
is, it is beyond “au-
dibility”  (the audi-
ble range extends
from about 20 to
20,000 cycles per
second.) An inter-
esting fact in this
connection is that

SPEAKER

——llI[IA [lll ;

i1

the frequency-
ranges of the ears
of some animals is
quite different from

that of the human
J ear. A dog fancier

comparc and meas-

once constructed a

ure capacity valnes of condensers, mdnct—
ance of coils, compare operation of differ~
ent loud speakers and their response to
the various musical frequencies, study the

]

The effect of “heterodyning.” or the generation

of a third current by the mingling of two cur-

rents of different frequency, can be observed

with this arrangement. It covresponds to a
superheterodyne civeuit,

wWWwWWw.americanradiohistorv.com

whistle which, when operated, could not be
heard by the unaided human ear; although
the master himself could not hear the
whistle (nor the neighbors) the pets could
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“MIDGET"CONDENSER

©

OSCILLATOR NO.1

LOU

F16.4

__________ ————1 SPEAKER

0SCILLATOR NO.2

be made to come on the run whenever it
was blown.

The oscillator experiment illustrates also,
in a striking manner, the difference hetween
audible (“audio™) and radio frequencies.
Doth oscillators are operating at radio fre-
quencies which could not possibly be heard
by the unaided human ear, should it be
possible to change them to sound (air)
waves. The differcnce-frequencies, how-
ever, can be heard in the phones when they
are in the audible range. With this de-
scription of beat notes, it will be quite
simple to understand some more difficult
experiments.

A “superiET” EXPERIMENT

One of the most useful purposes for an
oscillator in a receiver, is that which it
serves in a superheterodyne; the oscillator
is used to product the “local” radio fre-
quencey which, when combined with the re-
ceived signal, produces the “intermediate
frequency.”  This function is easily illus-
trated by means of the two oscillators; one
of these scrves as the “broadcast station”
(although actual radiation into the “ether”
is negligible, it is always good practice to
operate any such experimental sets outside
ot the broadeast band—if you have neigh-
hors); and the other acts as the oscillator
does in the superheterodyne receiver; al-
though the intermediate frequency in a
“supevhet” is above the range of audibility
—*“supersonie,” whence the “super.”

The circuit diagram and arvangement is
shown in Fig. 3. The recciver shown is
an ovdinary detector-one-audio set-up, or
it may be the ordinary broadeast receiver
used for the reception of nmmsical programs
if desived; the principle is the same. The
receiver is tuned to the frequency produced
by the “broadecast station” and the fre-
quency of the broadeast station remains
fixed. Nothing will be heavd in the speaker
unless the receiver is regenerative (it so,
turn back the regeneration control until the
signal is not heard.) If now, the “super-
heterodyne oscillator” is operated, the fa-
miliar squeals will be heard in the loud
speaker.  In the case of the regencrative
veeeiver, the detector itself oscillates and
the difference-frequency is produced in the
same way. Note that a regenerative de-
tector is thus, in itself, an oscillator—as
those living near the operators of one-tube
sets long ago discoveved. The only differ-
ence in fundamental operation between the
diffevent superheterodynes is the value of
the intermediate frequency or difference-
frequency used.  The difference-frequeney
produced in this experiment is an audible
one and can be trveated, in circuit design,
as an audio frequency.

In a superheterodyne, the intermediate

Above:  With  two  oscillators  adjusted  to
“squeal” over a range of frequencies. the ve-
sponse characteristics of loud speakers can be
measured voughly, Below: Circuit for cali-
brating woith the aid of an oscillator, such ax
that pictured at the bottom of the page.

CALIBRATED
CONDENSER

.

CONDENSER TO
BE CALIBRATED

|
|
i
|
|
1

OSCILLATOR NO.2

E:j OSCILLATOR NOI
<

FI6.5

Below: A complete oscillator assembled on a
board only 8 inches long and 4 inches wide.
<47 and "B, batteries; L, 75 turns No, 24
wire on 2Vh-inch tube, tapped in center (See
Fig. 1) C, .0003-mf. condenser: T, should be
199-type tube; F, filament ballast, instead of
rhcostat; G, grid condenser and leak, optional.
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frequency may be of the order of 30,000
cveles and up as far as 600,000 cycles. The
reason that such a frequency is used is that
it is above the audible range and thus ex-
trancous noises, which would also be am-
plified if an andible intermediate frequency
were used, arve excluded. In the arvange-
ment shown, the radio-frequency amplifier,
or intermediatc-frequency amplificr, is an
audio amplifier. One often tries mentally
to scparate too far audio and radio fre-
quencies; although audio- and adio-fre-
queney amplifiers ave constructed quite dif-
ferently, there is only a difference in fre-
queney between radio and audio frequencies.
It is only by such experiments as these,
that such interesting facts are made clear
to the listener.

TESTING LOUD SPEAKERS

As already explained, the two frequencies
which are produced by the oscillators are
both present in each of the plate circuits
of the oscillators; the audible frequency, it
has been shown, can be varied by tuning
one of the condensers. This phenomenon
can le utilized to test loud spcakers for
their operating efficiency on the various fre-
quencies in the musical scale. The cireuit
arrangement is shown in Fig. 4. Two bind-
ing posts, or a plug and jack, are provided,
so that the various loud speakers tested
can be plugged in at will.

Perhaps you have wondercd just what
response your loud speaker gives to a 50-
cvele note, compared with its response to
a 1000-cvcle note, for example. How does
the loud- speaker compave at high fre-
quencies with another type? This compari-
son can be made roughly by means of music,
but this is havdly satisfactory; for the notes,
and thus the {requencies, ave constantly
changing.  The ear, too is not nearly so
accurate when loud speakers are tested in

Continued on page 581
pag

2 A three-cell “C” battery

e will serve as the A" sup

ply for the 199 tube. A

midget 22V5- or, better, a

45-volt **B” block should
be used.
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The “'no-dial” receiver, witl its buili-on speaker
and loop.

EARLY every radio experimenter
has, at one time or another, dreamed
of building a no-dial recciver; one
that would include all of the good
features of a multi-dial set and yet be
sensitive, selective, neat in appearance and
give good quality of reproduction without
the usual twisting of dials and knobs. The
construction of such a set calls for con-
siderable skill and ingenuity on the part
of the set builder, as well as careful design,
in order to give the desired results. It is
not the purpose of this article to give di-
rections for the construction of a no-dial
recciver, but simply to illustrate how the
writer, a German engineer, has worked
out the problem to his own satisfaction.

The complete no-dial receiver is shown
in Fig. A, together with the loop aerial
and loud speaker. Fig. B shows the dctails
of the front panel of the set with the six
built-in, three-way switches used to select
the desired station. Each switch can be
used to select either of two stations, thus
making it possible to tune-in any one of
twelve stations with this particular set.

A name-plate, with the name or call let-
ters of the station, is mounted above and
below each switch on the front panel as
shown in Fig. C. The knob in the center
of the panel just below the voltmeter, Fig.
G, is the only rotating control on the front
of the set and is simply a volume control
in the loud-speaker circuit. A key, a little
below and at the right of the voltmeter,
makes it possible to lock the set when not
in use. The switch at the left of the meter
is used to shift from one set of coils to
another and is necesshry only because four

Looking into the top of the set.

The four double-element tubes ave visible in
the center, and under them the twent;y-fo;zr condensers zplnch tune the
oscillator and first-detector circiits for each station.
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A Unique “No-Dial” Receiver

A German Engineer Builds a Superheterodyne
Which Tunes by Throwing Switches Up or Down

By Hanns Mendelsohn

(Berlin, Germany)

of the European broadeast stations which
this set was designed to receive operate on
very high wavelengths (over 1,000 meters) ;
while the remainder operate on wavelengths
corresponding to those used by American
broadcast stations,

The twelve stations for which this set is
adjusted are Berlin; Langenberg; Vienna
(Austria); Konigsberg; Frankfort; Stutt-
gart; Leipzig; Kattowitz (Poland); Mos-
cow (Russia); Konigswusterhausen; Kal-
undborg (Denmark) ; and Daventry (Eng-
land).

A SUPERHET USED

The hook-up used is practically that of
the standard superheterodyne used in
America, the only difference being that
double-element tubes are used. That is,
each tube has two grids, two plates and a
common filament. These tubes greatly sim-
plify the wiring and construction of the set.

The tuning of the set is accomplished by
means of condensers coupled in parallel
across the coils by means of the switches
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The simple appearance of the panel. Each of

the swiiches <will tune in one station when

thrown down, and a different one in the “up”
position.
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An outer panel protects the tuning condensers. .
wavelengtis change, and it may be desirable to make another choice of sta-
fions; but their setting is not otherwisc changed in the operation of the set.

on the front of the panel, each of which is
of the four-pole, double-throw type. Two
of these condensers are required for every
station that it is desired to receive; to sim-
plify the adjustment of the set, variable
condensers have been used. These are
mounted on the sub-panel at the rear of
the cabinet, as shown in Fig. E. Each set
of condensers is adjusted in advance for
the station selected. Because the condensers
are variable, the combinations of stations re-
ceived can be changed from time to time,
as new wavelengths are adopted and old
ones discontinued.

The layout of the parts and the compact
arrangement made possible by the use of
the double-element tubes is shown in Fig.
D. The back cover of the sub-panel is so
arranged as to lock in position, making it
impossible for anyone but the owner to dis-
turb the adjustment of the condensers,
once the proper settings have been de-
termined.

THE HOOK-UP

The wiring arrangement of +wo of the
station selector switches is indicated at “TS”
in the schematic diagram on the next page.
Regeneration is accomplished in the first de-
tector by mcans of the tapped loop aerial.
The first double-element tube serves as a
detector and oscillator; the second as two
stages of radio-frequency amplification; the
third as one stage of radio-frequency ampli-
fication and the second detector, and the
fourth and last tube as two stages of audio-
frequency amplification, the output stage
being resistance-coupled. No output cou-
pling device is used, but there is a small
fixed condenser, connected across the loud-
speaker leads, which serves to give a more
Dleasing tone to the music. An extra tap is
previded on the “C” battery for the grid-
bias on the radio-frequency amplifiers. No
erid leak or condenser is used on the first
detector. The change-over switch for shift-
ing from low-wave to high-wave stations is
indicated at SW-1.

Close attention to detail and careful wir-
ing were necessary in building this set, in

These ave wariables, because
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The circvil diagram of the

order to prevent feed-back between the dif-
ferent parts of the radio- and the audio-
frequency  amplifiers.  The variable con-
densers mounted on the sub-panel at the
rear of the cabinet are very small and com-
pact, comparing in size with the small ver-
nier condensers used in America; but the
German condensers have a somewhat higher
capacity, due to a closer spacing of the
plates. In adjusting these condensers, the
desired switch on the front pancl was
thrown to the position in which it was de-
sired to receive a eertain station, and then
the station was tuned-in by adjusting the
two corresponding knobs on the sub-pancl.
Once adjusted, the bearings on the con-
denser were tighiened so that they would
not easily lose their adjustment, and the
next set of condensers was then adjusied in
the sarmie manner,

Obviously, a hook-up of this kind is de-

“No-Dial” superheterodyne, with its
European two-element tubes; two of the selective-circuit switches
with their tuning- and oscillator-condenser connections, are shown

A larger view of the “No-Dial” receiver shows
clearly the switches and the names of the two
stations ecach brings 1in, according as it is
throten up or down. The four at the lower
right are long-wave stations—over 1150 meters.

at T'S.

signed to meet special conditions, and would
not be duplicated by an Amevican con-
structor; nor is the apparatus used avail-
able in the United States. The ingenuity,
however, of any experimenter who is com-

This hook-up is not adupted to Jdmerican conditions or com-
ponents, so please do not ask for specifications.
recelver of different type is illustrated on the Constructor’s Page.

A dialless

petent to build so complicated a receiver
will undoubtedly be sufficient to determine
the necessary details of the tuning circuits
for the wavelengths to which he desires to
(See page 566, also.)

tune.

Socket-Power Operation for

It your sct is one of the eight million or

more  originally intended for Dbattery

operation, and if that set is functioning

properly, it is just plain horse sense
to hold on to it. However, in keeping with
the times, you may wish for the convenience
and economy of socket-power opervation, in
which case the following suggestions are
in order.

The first step in socket-power operation
is the “B” supply device, which replaces the
“B” batteries with their dwindling power.
The advent of power tubes, with their
heavy current drain, virtually demands a
“B” power unit as the souvce of power.

There are many types of “B” power units
now available. Mass production has served
to bring the price of these devices down to
new low levels, so that in a year or two
of use, depending on the number of hours
a radio set is used each day, the instrument
can pay for itself in actual savings.

If vou already have a “B” power unit,

vou have solved at least half the battle of
the electrified receiver. Fortunately, aside
from the rectifier tube, which should be re-
placed at the end of a thousand hours of
use (a vear of typical radio application),
therve is little to wear out in the properly
designed and constructed “B” unit.

With the “B” power reguirements taken
care of, the next consideration is the “C”
potential or grid-biasing source. It is pos-
sible to obtain grid-biasing effects by means
of the voltage drop through resistors in
the different “B” circuits, or again by means
of a small “C” battery. Often the latter
method is prefervable, especially when the
battery-type receiver is being converted over
to socket-power operation.

TIHHE FILAMENT PROBLEM

Next and last we come to the operation
of the tube filaments. Fere we have three
courses available, each with its own peculiar
advantages:

wWWwWWw.americanradiohistorv.com

the Old Set

First, there is the “A” power unit, which
converts the usual alternating current of
the house-lighting circuit into low-voltage
direct current for lighting the usual tube
filaments. In conjunction with the “B” de-
vice, the use of the “A” wunit, in place of
the storage battery, provides the simplest
electrification job.

Secondly, there is the series-filament
method, in which all the tube filaments, with
the exception of the power tube, are con-
nected in series. This mcans rewiring the
filament circuits of the receiver, which
should be done only by a skilled radio man.
The series-filament method calls for an
extra-large “B” power unit, employing a
850-milliampere rectifier tube in the case of
the I4-ampere filament tubes. If the low-
current , 99-type tubes are employed, an 85-
milliampere tube may be used to supply
the current for the filaments. In rewiring
for series filaments, there arve just two main

(Continued on puge 383)
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Automatic Control for the

Regenerative Set

LMOST all regenerative rcceivers are
guilty of producing excessive regencra-
tion on the lower wavelengths, or high-
frequeney range of the condenser. Con-
sidering the fact that the majority of these
receivers include a fixed condenser across
the primary of the first audio transformer
to aid regeneration, on the lower waves, the
removal of this condenser will aid consid-
erably in keeping unwanted oscillation at a
minimun.  Here is a little scheme which
will keep the fixed condenser in the circunit
at the higher wavelengths, and remove it as

the frequency increascs.

The fixed condenser is placed on the sub-
panel or baseboard near the variable tuning
condenser. A piece of thin sheet spring
brass is then soldered to the fixed condenser
and bent as illustrated. For the cam
shown in the illustration,. solder a piece of

VARIABLE CONDENSER

BUS BAR OR
PIECE OF
BRASS CUT
AS CAM,

[
Z

BASE BOARD &

%@ 3

001 MF.

Fig. 1
At the proper setting of the condenser plates
the cam breaks the conitection to filament of the
tlate cirvcuit, and reduces the feed-back.

bus-har or spring brass to the shaft of the
tuning condenser and curve it in such a
fashion that its end will make contact with
the fixed condenser down to the wavelength
decided upon.—Louis B. Sklar.

Salvage from the Junk Box
Makes Drum Dials

N ingenious set builder is able to malke
A many of the parts of a radio receiver
which usually are purchased by the aver-
age amateur. Those who enjoy making odds
and ends will welcome the idea described
in Fig. 2; this shows how it is possible to
make a very satisfactory double-drum con-
trol with parts which may be found in any
radio fan’s junk box.

This idea is so clearly explained in the
illustration that only a very short descrip-
tion is necessary. Two standard (non-ver-
nier) dials, approximately 314 inches in dia-
meter, are used for the two control drums

of a double-drum dial; and these are
nounted on the condenser shaft at right
angels to the front panel. The condensers

PANEL
o, HOLE CUT ™%
IN PANEL

CORRUGATED GRIP DIALS

VAR. CONDENSER
N1 Pz

N/

ezl
N 'EN-é‘SN’E‘B’?;R

ORDINARY CIRCULAR DIALS PAINTED ON

USED AS DRUM DIALS. PANEL

Fig. 2
The old-fashioned big flat dials, especially if
they are kuurled, can be turned sideways and
used as drums in the manner shown above.

are mounted on the sub-panel and a small
window, of the proper shape to fit the dials,
is cut in the front panel of the set.

Before mounting the dials on the shafts of
the condensers it will be necessary to ex-
tend the holes for the shaft; as they must
go completely through the dials. Also, it
may be advisable to make provision for
marking the call letters of stations on the
grip rims of the dials. It will be an easy
matter to do this, as it is necessary only to
paste a strip of paper around the rim.

When selecting dials for making a drum
control of this type, it is important to make
sure that they have large grip surfaces, and
the rims on which the calibrations are en-

- graved should be as narrow as possible.

When dials of this construction are em-
ployed the appearance of the drum control
is improved greatly.—Contributed by Her-
man R. Wallin.

An Inexpensive Stand-Off
Insulator
HE stand-off insulator may be recog-
nized as one of the few items in radio
that has withstood the onslanghts of the re-
search and fashion engineers; probably for

LEAD TO BE
INSULATED

Fig. 3
A pair of cheap shelf brackets furnishes tro
supports for porcelain lead-in insulators.
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no better reason than that it has always given
service, and to all appearance will continue
to do so in spite of continued inventive
progress. Many of us would care to use
a larger number of insulators to secure the
lead-in more firmly; here is one that not
only serves the purpose admirably, but has
the added advantage of costing but a few
cents. An ordinary shelf bracket is fast-
ened to the side of the house, or wherever
the stand-off is desired, and a porcelain
cleat (of the type used in house wiring) is
bolted to the extreme end. The wire to be
insulated is passed through the other end
of the cleat. There is an added advantage
in being able to obtain these brackets in
various sizes to suit the needs of the builder.
—Paavo Leed. '

Tinfoil Useful to Shield

Control-Grid Lead
SHIELDING is one of the most important
considerations in the design of a receiver
using screen-grid tubes in the R.F. circuits.

TIN FOIL CUT INTO

NARROW STRIP \ [

ABOUT 3 WIDE ™\ [*
.

7 ‘
K

METHOD OF SHIELDING
CONTROL- GRID LEAD WITH
ASTRIP OF TIN FOIL WOUND
OVER WIRE.

Fig. 4
Tinfoil is conveniently used in this way to pro-
tect the grid lead of a 222-tvpe tube,

When properly emploved, these tubes are
capable of providing several times as much
amplification as the usual 201A-type but,
if the circuits have not been designed care-
fully, the cxpected results will not be ob-
tained. Complete shielding is essential in
all circuits using these tubes, if high effi-
ciency is desired. Not only is it necessary
to place all apparatus of the circnit within
a shielding compartment, but the tube it-
self and the control-grid lead must be
shielded. With the proper circuit operated
under these conditions, the amplification
per stage is as high as 35.

Radio fans who enjoy building their own
apparatus find that it is quite a simple
matter to make shield compartments and
tube shields, but shielding the grid lead
often presents a problem. Also, shielded
wire, which niay be used for this purpose,
is not always available in small radio stores.
It is possihle, however, to shield a wire,
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as illustrated in Fig. 4, very easily and
practically without cost.

In doing this, the only parts needed are
a length of insulated hook-up wire, a piece
of tinfeil and a strip of friction tape.
First, the hook-up wire should bhe con-
nected to the clip which attaches to the
control-grid terminal of the tube, and {hen

Fig. 5

A flip of the switch, and radio is back where

it started—almost.  Our readers might figure

out a way to switch the crystal to the A.F. am-
plifier, too,

TO
REST OF
SET

CRYSTAL SWITCH

u\l

,__1

JACKT |

the tinfoil should be cut in strips about
1i-inch wide. The tinfoil strips are wound
over the insulation on the wire, starting
about 1/-inch from the clip and continuing
as fav as necessary. In order to insuve
proper shiclding it will be wise to wind
two ov three layevs of tinfoil

The next problem is to provide a method
of making contact to the tinfoil shielding
and, for this purposc, the insulation is re-
moved from a sccond length of hook-up
wire and it is placed in contact with the
tinfoil on the first wire. Now the bare
wire and the tinfoil-covered wire are bound
together with friction tape.

After the shielding of the wire has been
completed, it should be cavefully examined.
It is fivst necessary to muke sure that the
tinfoil is completely covered by the friction
tape and that the tinfoil does not make
clectrical contact with the clip or any part
of the insulated wire. When this lead is
connected in the circuit it is connected like
any other wire, except that the bave copper
which makes contact with the tinfoil is
connected to the shielding.

Contributed by Joseph 1. Pienichny.

Unit-to-Charger Switch

IIERTE an inexpensive control for
your power and charger units is de-

sired, a simple double-pole double-throw

TO 110-VOLT LINE s

]

z el
! -

[}
DPDTSWITCH

OFF

B N TRICKLE

UNIT CHARGER
9 + =

) R ‘L
‘®" LEADS | BATTERY TO A"

TERMINALS
LD ON SET,

Fis. 6
A rclay is best; but while you are sav ving up
for it, this hook-up is cheap.

switch, purchased for from ten to twenty-
five cents, will serve the purpose very sat-
isfactorily—providing the user has no ob-
jection to manually-operated controls. It
is hardly necessary to go into the wiring
of this “Wrinkle” as the diagram (Kig. 6)
is self-explanatory.  The switcl, when
thrown in the “On” position, connects the
“B” unit to the 110-volt line, and the “A”
battery to the set. On throwing the switch
to the “Off™ position, the sct is disconnected
from the “A” battery, the “B” unit is dis-
connected from the house line, to which the
charger is then connected; while the latter
is simultaneously connected to the battery
so that charging can take place—ZL. I,
Ward.

A Combination for Testing

Reproduction
T'RF is a wrinkle that will be found
usctul to the expervimenter in his scarch
for a device that will allow him instantane-
ous choice of either phones, horn speaker,
cone speaker, or horn and cone speakers in
parallel or in series. All that is required are
two switeh arms (A and B) cut to the shape

O~ "QF_# HORN

o - - ~©=Tprones

PLATE WIRE
TO SET

Fig. 7
The ingenious way of cutting the contacts
makes five different options available.

shown in the diagram, two hard-rubber or
bakelite knobs, six pin jacks (1 to 6), five
switeh-points (7 to 11), a small hard-rubber
or bakelite panel, and four rubber legs if
the panel is to be placed upon the table. It
may, however, be mounted on the wall or
the side of the cabinet wheve it will be
within easy rveach. Mount the hard-rubber
knobs on the switch blades, care being taken
when mownting the latter that proper con-
tact is made when they sweep over the con-
tact points. If desived, two binding-posts
may be usced for the plate and “B” battery
wires. They are shown between the switch
arms.

The wiring is self-explanatory and its use
is explained as follows:

Lever Lever
“Von  “B”on
contacts contacts Connects
[ — Phones only
8 10 and 11 Horn only
9 Cone only
8and9 10and11 Horn and cone in parallel
8 9and 10 Iforn and cone in series
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apto News has received from read-
R ers so many letters and ballots
requesting more “Wrinkles” that it
has been decided to re-establish the
department. 4 year’s subscription to
Ravio 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 subseription to Science and
Invention or Amazing Storics, both
published by the Experimenter Pub-
lishing Co.

Spring brass may be used fov the switch
arms, and is casily worked when cutting into
shape.  The dotted lines indicate wiring
under the panel.  Switel levers pivot at C
and D.—:ldel Wharton.

Back to the Crystal Circuit

N the hustle and bustle of radio progres-

sion, and the roar of super-power ampli-
fiers, the average radio fan has reached the
stage where the erystal detector is a thing
of the dim and hazy past. However, it is
gratifving to learn that there is at least
one who has not forgotten his old friend,
in spite of the fact tlmt his present receiver
absorbs vacuum tubes in dozen lots. He
recommends the cireuit illustrated in IMig. 5
as a means of keeping in touch with a pleas-
urable pust, and at the same time insuring
himself headphone reception at least, should
the worst happen to his tube receiver. The
parts required are a cyystal detector, a
miniature single-pole double-throw switch,
and a single-circuit jack. Remove the lead
from the grid post of the first R.F. socket
and wire in the switch as shown in the dia-
gram. The crystal detector may be wired
within the cabinet if it is of the fixed type;
if it is not, place it in some convenient po-
sition where adjustments can be made
casily.—Ired B. Huffman.

Improvising a Tube Socket
in a Pinch
RADIO tube socket is a comparatively
inexpensive device, and it is hardly
worth while for the average experimenter to
(Continued on puage 513)

CONTACT

‘“MOUNTING SCREW

Fig. 8
A study of this wrinkle may, at least, induce
vou to keep extra sockets handy.
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RAnIo News will welcome any definite in-
formation from our readers about wun-
listed stations which you max hear putting
on programs, only if vou hear the call or
the annowncement of location. Please give
the wavelength as closely as vou can esti-

mate 6. Because of the number of experi-
mental  transmissions by amateurs and
others, e cannot wundertake to list such

stations in the short-wave broadcast list on
another page, wunless confirmation is se-
ceived of their having a vegular schedule;
but all definite .information received will
be  published here.  Please consult data
we have published before writing for in-
formation; we have no way to identify
a station by its program or language, since
many forcign stations transmit in scveral
languages; wnor cven by its approximate
wavelength, unless it is one of the larger
and best-known transmitters.

FIVE WATTS ONLY!
Editor, Rapio NEws:

In going over vour last issue, I find in the
short-wave column a letter from Mr. Schroeder,
who has Dbeen getting a mysterious station in
Costa Rica. The heading of it is “Costa Rica
Steps Out.”

The station in question is “9RH” and the
station consists of one Aero 5-watt radiophone
transmitter, built exactly according to our specifi-
cations.

This transmitter has been heard all over the
Western hemisphere including the Argentine at
cone time or another, and the owner. Mr. Armando
Cespedes  Marin, Apartado 40, Heredia, Costa
Rica, will undoubtedly e more than glad to tell
vou something about his operating conditions, etc.,
if you think it might be of interest.

It certainly is unusual nowadays for a five-watt
station to be heard so far away.

Bert E. Sarnm,
Aero Products Inc.,
4611 E. Ravenswood Awe., Chicago, Il

AUSTRALIAN-NEW ZEALANDER PROGRAMS
Lditor, Rapro Nrws:

I constructed the Junk-Box and have very good
results. Last Sunday morning (September 2) I
heard a program from 2ME, Syduey, Australia,
of the dedication of a new cathedral in Sydney
during the Catholic congress there. At 3:30 a.m.
F.S.T., T heard a concert of victrola records from
IYB at Auckland. New Zealand. 1 think this
reception must be almost a record for the Junk-

Box especially as I am using for an aerial 100
feet of wire strung in the attic. No doubt because
of this, I find two copper peunies a better aerial
condenser than the one you suggest. Almost any
station in the U. S, can be brought in without
aerial and ground. I think, however, that the
set can be improved by the simple method of
using a panel and shielding. (Quite trre; but it
was designed ounly to give the sct builder the
chance to itry the short waves with the least
{rouble and expensc. Other sets are being de-
scribed which incorporate shiclding, screen-grid am-
plification, and other vefinements, at a higher cost,
of conrse—Eprror.) I am sure all who build
it will be greatly pleased with it.
L. Tmoxmas Creaver,
212 Mifflin St., Johustown, Pa,

FRENCH 24.50-METER TRANSMISSIONS

Mr. J. K. Uhler, of Easton, Pa., forwards the
verification of the Société TFrancaise Radio-Elec-
trique, of 79, Doulevard Haussman, Paris VIITe,
France. This electrical manufacturing company
has Dbeen experimenting on the wavelength men-

ECAUSE of the changes in the sched-

wles of long-icave stations whose pro-
grams they rcproduce, some changes in the
hours of the American short-wave broadcast
stations may be noticed after the realloca-
tion on Nov. 11: but it is not to be cxpected
that their wavelengths will be altered con-
sequently.

Station WWRNY <will continue to broadcast
television during the first flve minutes of
cach howr <while it is transmitting, on its
new teave of 296.9 mciers; and W2XAL
will do the same on 30.91 meters, as
litherto. .

tioned with a new directional system of radiotele-
rhony, and states: “We have had excellent results
with Argentina. Indo-China and Japan.” Quartz-
controlled oscillators are wused to maintain this
frequency.

The illustration at the
right is a close-up of
the transmitter of ome
of the world’s Dbest-
knowen statiois, on aiy
wave. This is 1172XAD,
South Schencctady, New
York, owned by the
General  Electric  Co.,
and operated in conjunc-
tion with WGY and, at
times with the com-
panion short-waver, W-
2XAF. These two short-
wave stations have done
more than any others
to make American ra-
dio well known through-
out the antipodes; and
whenever a great ewvent
takes place on this con-
tinent, they have wmade
available its broadcast
to the farthest ends of
the ecarth. They have
been rebroadcast, from
England  to Australia;
and  qre among  the
standbys of the short-
wave listener in  any
part of the earth.

R R T et e ]

This wiew of the
equipment of W2-
XNAD  shows  ow
platn the iustallation
is. It weas put up,
7m0t for style, Dbut
for efficiency. The
very  short  warce
wsed (21.96 meters)
lends itsclf exceed-
ingly well to day-
light transmission
over very long dis-
tances. Each  of
these transmitters is
quarts- crystal - con-
trolled, the first stage
betng a UX-210
tube. From this the
bower and frequency
are stepped up, un-
til four 20-kw. tubes
can be used for the
last amplifier stage,

BRI

mme
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Senior ¥. Marty, of Buenos Aires, reports
“Radio-Paris—Feniz” on this wave. His log
shows it frcm 1743 to 1930, June 7 and 8, when
it came in more clearly than the North American
stations,

A PLEA FOR MORE LOW-WAVERS
Lditor, Rspio NEws:

I have been reading with much interest letters
from builders of short-wave sets but have never
scen anything from this part of the country. I
note that Forcign stations come in regularly on
the Fzst Coast, but I can say that on September
17 about 3:30 p.m., Central Standard time, 1
had 58W at Chelmsford, England, with sufficient
volume on the loud speaker to bhe heard out in
the yard. This station was Dbroadcasting records
of the Columbia Phonograph Co.

I have a home-made set, home-wound coils, cheap
parts in every way. So far the above-mentioned
is the only foreign station I have received. Pitts-
burgh on 62 and 27, as well as Schenectady on
21.96 and 31.40 come in like locals; both these
stations can be gotten in daylight without either
aerial or ground. In my opinion, short waves
are just coming into their own; why do not all
large stations have both regular and short-wave
programs? There are several such as WRXNY,
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WOWO and several Western stations broadcasting
on short waves that I bhave never received. I
53y put on more power.
W. D. RICKETTS,
Sherman, Texas.
(Potwer on thesc waves is tmportant, but so is
the skip-distance.—EDITOR.)

A FLOCK OF FOREIGNERS
Lditor, -Rapto NEWS:

I have built the short-wave set described in
Rapio News for April (7o rcaders: take mnotice
that this issue of blueprints has been used up and
is no longer available.—LEpiror.) The resulls
chtained are wonderful. On September 6, between
&:30 a.m, and noon, Eastern Standard Time, I
heard a station at 32 on the dial—on which
2NAD is 76—whose announcer spoke in Spanish
and called “Allo, Allo,” every fifteen minutes.
At about the same time I heard another at 26
on the dial, whose announcer spoke in English and

szid:  “This is the short-wave station at Malabar,
Java.” Every five minutes a man would call

“Hello, New York.” Then a woman gave a tele-
phone number and a man would start to talk
as if on a regular phome. According to what I
heard, I am quite sure this is the Malabar station.
‘The same afternoon, between noon and 2:00, I
heard a station which came in at 18, broadcasting
iu French, and made out ihat they were having
a dialogue. I will appreciate any help that other
readers may be able to give.

Cuarres Dr Irrro,
1120 Wolf Street, Philadelphia, Pa.
(This dllustrates the difficulty of identifying
stations wunless announcements are heard, or a

sceeiver has been calibrated for each coil by known
transmission. The first station is probably PCLL,
Kootwijk, Holland, on 18.10 meters; the Javanese
short-wave stations are kuown to maintain a tele-
phone service with Holland; but we are wnot in-
formed that they are working with America. Per-
haps the correspondent caught regular transatlantic
short-wave work between the United States and
Lugland on a wave near that of ANH, Java. We
understand that Nawncy, France, has a 15.50-meter
transmitter, but have wo details.—EDITOR.)

SHORT-WAVE ULTRADYNE TUNING
LEditor, Rapio News:

I note that many of the commercial short-wave
stations can be picked up on my latest Ultradyne,
with great volume, with the I.I°. transformers not
oscillating. I have certainly heard talk in foreign
tongues in the distance. Next, I thought, 1
would oscillate the receiver, so 1 turned the poten-
tiometer np and was amazed to find that I got
many of the amateur code stations with great
volume, I did no write down the particular calls;
tut I did take particular pains to get one, which
was 1MK calling 1CDX.

It is not easy to find just wbere to tune these
in.  But after T got the commercial siations, I
kept the same relative distance -on the antenna

At the left, wel have a close-up of the
big tuning condenser of W2XAF, the
longer-waved of the two best-known high-
frequency stations at Schenctady. This
condenser, be it wnoted, must have a
capacity small in proportion to its physi-
cal dimensions, as it tunes a 31.40-
meter circuit, The transmissions on this
wavclength are better suited to mnight
transmission across the Atlantic than the
shorter ones; but the station, for all its
power, cannot be heard fifty miles away,
because of the “skip distance.” Typical
Nours of these stations were, vecently:
W2XA4D, 4:30 to 9:30 Sundays; 1:30
to 3:30 Mondays and 1 to 3 Thursdays;
5 to 11 Mondays, Wednesdays and Fri-
days; W2XAF, 5 to 11 Mondays, Tues-
days (to 10:30), Thursdavs and Satur-
days—all Jhours p. m. and E. S. T.
However, with the new limitation of
WGY's time, these will probably be
altered.

In addition to these “senders” and the
super-power broadeast station wvecently
licensed to put 200 kilowatts tnto the
antenna during daylight hours, there
are several other installations in the
S54-acre transmitting laboratory grounds
near Schenectady. Work has been done
from 5 to 1500 meters.

and oscillator dials and that was about, say 35
and 25 or ten points. I travelled down the dial
and picked up the same stations again and again
and then suddenly the amateur stations changed
while the commercial stations held the same rela-
tive distance and position. I certainly believe that
I am going to get some great DX on the short-
wave channel now. I take it that I must have
been tuning around forty meters.

I also am sure that I heard a television signal.
It may have been WGY on 380 meters as they
were sending at that time, but still the character
of this signal was not the same as when I tuned
deliberately on to WGY’s long wave and oscillated.

. S. Wess,
15 N, Park St.
Bangor, Me.

Editor, Rapro News:

For many years I have been using one of JMr.
Lacault’s Ultradynes for short-wave reception. ln
fact, I feel that the only real results are to be
obtained through the superheterodyne for short
waves. Dy merely replacing the broadcast-band
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loop by a three-inch coil with the proper number
»f turns for the short-wavelength. The oscillator is
sufficiently rich in harmonics to tune in the short
waves at two or three places around the dial. How-
ever, the condenser used is so much larger than
necessary that very careful tuning will be neces-
sary. 1 find with a 25:1 vernier it is very diffi-
cult to get exactly on the shorter waves.

For those who desire, this trouble may be
overcome by placing small fixed condensers in
series with both the oscillator condenser and the
tuning condenser and arranging two small switches
so the the fixed condensers may be shorted out
when tuning on the bhroadeast bands. In this
manner the effective value of the variable con-
densers is greatly decreased and the set will tune
about as ea_Sily on short waves as on long waves.
By turning the potentiometer on the intermedintes
until they reach oscillation, very good reception
of code can be had on short waves with the Ultra-
dyne.

However, the Dhest arrangement is to mount
the oscillator on an old five-prong tube base and
the tuning coil on a {four-prong tube base. ‘l'hen
wire the oscillator to a five-hole socket and the
tuning end to an ordinary socket. Then, by
building a few sets of short-wave oscillators and
tuning coils you will have an all-wave set of
exceptional ability.

Jos. W. REEep,
Box 365, Fairmont, W. Va.

SILENCING AUDIO HOWL
Editor, Rapio News:

The Junk-Box is what I call a howling success,
PCTJ, 5SW, 8XK, 8XAL, 2XAD, 2XAF, 2XBH,
2XE, all came through with astonishing volume;
thongh KDXA on 27 meters is very weak here.
When I first completed the set, I could not receive
a thing, and for awhile I was thinking of again
junking 1. I shunted a .002 fixed condenser
across the “B+” and “F—" terminals of my
audio transformer, and this made the set oscillate.
I have changed the circuit of set by replacing
the R.T. choke in the plate lead with the secondary
of a variocoupler whose primary is in series with
the aerial.  WIill others who added another stage
of audio to the Junk-Box tell me how they did
it? All T get with another stage of audio is a
continous whistle.

The Extension receiver was a wow; I received
thirty stations the first night I tried it. I am
fourteen years old and have been a radio bug
for four years.

. M. Swmrtm,

151 I ater Street, Newburgh, N. Y.

(The creation of an audio note when the second
transformer is added would indicate that the fields
interact. Try, first, reversing the leads on one
winding; second, turning one transformer slotely
around to see if this produces a reduction of the

(Continued on page 597)

Awnother vicw, taken from
a little greater distance,
of the transmitter of
HW2XAF., 1t will be seen
how small this apparatus
is, compared with that of
the long-wave broadcast
stations; yet such a sta-
tion is often heard like
a local wheve TVGY’s 200
Eilowatts fail to reach on
the longer wave. One of
the points about these
short waves is that they
are affected comparatively
little by static, and as a
result  are heard more
readily beyond the Tropic
of Cancer.
The power house for this
group has one 750-kw.
and two 100-kw. rectifiers,
as well as modulators for
WGY ana the short-wav-
ers. The D.C. plate sup-
ply of the latter is modu-
lated with the AF. com-
ponent at the power house
and sent to the separate
buildings occupied by the
units  illustrated  here.
They wmay be operated
either <with MT'GY or on
separate  programs. A
number of different an-
tenna Systems are also
available for their use.
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562 Radio News for December, 1928
List of Broadcast Stati in the United Stat
: T 52 | Raa T 53 - T .E B 53
Radio 2 g& | Radio ¢ & Radio 25 e | Radio et 52
call BROADCAST STA. u§ gu call BROADCAST STA. &% gs call BROADCAST STA. 8% 38 call BROADCAST STA. 8% 3%
Letters Location 55 23 | Letters Location 25 23 | Letters Location Eg £3 | Letters Location zg 8=
KDKA East Pltt.sburgh Pn 306 25000 | KGIQ Twin Fails, Idaho..... WAGM Royai Oak, Mlch..... 229 50 | WGBC DMemphls, Tenn.. .
V. i3 KGIR Butte, Montana.. . WAIU  Columbus, Ohio (Ltd 468 3000 | WGBF Evansville, Ind. 588
2 Little Rock, Ark.... WALK Willow Grove, Pa..... 2 50 | WGBI Scranton, Pa.. .. 3 250
Goldthwah‘,e Texns la 0 New York Clty @tdy 254 500
Burbank, Calif.. .. Gecorgetow . Gulfport, Miss 21 15
KEX Poriland, Oregon. . Wichita Fnll.s Te\'ns Newark, N. J. . 0
KFAB Lincoln, Nebraska. Oakland, Calif........ Chicago, 11l 2 500
KFAD Phoenix, Arlzona. . San Antonio, Texas Mt Clemens (Detroit)
KFAU Boise, I1daho...... Amarlllo, Texas. ..... 242 750
KFBB Havre, Montana San Francisco, Caliif..
KFBK Sacramento, Cali Honolulu, Hawali 416 15000
(Time limited) Portland, Oregon . 545 750
KFBL  Everett, Wasl Lacey, Washin, 500
KFBU Los Angeles, Calif.

KFCR
KFDM Beaumont, Texas
KFDX Shreveport, Louls!
KFDY Brookings, S.D..

FEC Portland, Oregon’. .
KFELY Denver, Colorado. . . .
KFEQ St. Jose ph Mlssourl. .

Rockford, Illlnols

Galveston. Texas.

KFMX Northfleld, Minn..
KFNF  Shenandoah, lowa.
KFOA Seattle, Wash.. ...
KFON Long Beach, Callf..
KFO Lincoln, Nebraska.
KFPL Dublin, Texas....
KFPM Greenvilie, Texas.

PW Sulphur Springs, Ark.
KFPY Spokane, Wash..
KFQB TFort Worth, Texas
KFQD Anchorage, Alaska
KFQU }[oly Clty, Calit.
KFQW Seattle, Wash..
KFQZ Holl¥‘wood Cai
KFRC San Francisco, Calif...
KFRU Columbla, Missourt. .
KFSD  San Diego, Calif..
KFSG  Los Angeles, Call(

KFUL  Galveston, Texas
ColorndoSm’lngs Colo

KFUM

KFUO St. Louise, Missouri

KFUP Denver, Colorado.....

KFUR Ogden, Utah a

KFVD] Venice Calif,........

KFVS Cape Girardeau, Mo...

KEWE Los Angeles, Calif..

KFWC San Bernnrdino Cnm

KFWF  St. Louis, Missour}

KFWI San anclsoo Calit."

KFWM Oakland, Calif

KFWO Avalon, Calif...

KFXD Jerome, Idaho.

KFEXF Denver Colorad

KFXJ dgewater, Colo.

KFEXR ahoma City, O

KFXY I‘lnf;stnﬂ, Arizona .

KFYO Breckenridge, Te\as

KFYR o
GA

KGAR

KGB

KGBU

KGBX

KGBY

KGBZ

KGCA Decorah, Iowa (dns )

KGCB Oklahoma Clty,

KGCH See KGB

KGC1 San Antonlo Texas..

KGCN Concordia, Kansas

KGCR Brookings, S. D

KGCU Mandan, N. D

KGCX Vida, Montan:

KGDA Dell Raplds. S.

KGDE Barrett, Minn,

KGDM Stockton, Calit

KGDP Pueblo, Colorado. . ...

KGDR San Antonio, Texas
GD See KGB Z

KGDY Oillham, S.

KGEF Los Anceles. Cali( o

KGEK Yuma. Colo, o

KGEN El Centro, Calit.. '. .

KGEO K

KGER Long Beach, Calif.....

KGES See KGBZ

KGEW Fort Morgan, Colo....

KGEZ

KGFF

KGFG

KGFH

KGFI

KGFG

KGFK

KGFL

KGFW

KGFX . D. o

KGGF Picher, Oklahoma.

KGGH Cedar Grove. La.

KGGM Albuquerque, N. N

KGHA Pueblo. Colo.. aoan

KGHB Honolulu Hawali. ...

KGHD

KGHF

KGHG

KGHI

KGH &

LS I"o TIdaho Falis. Idaho

San Francisco, Cal
KFKX7®

4

Lo, 208
Jsangor Maine. 250
Rochester. N. Y. 208
’hlladelphla Pa. ;229
New Orleans, La.. ... 250
Akron. Ohlo......... 227
Detroit,*Mich. e 2n

WFBG Altoona, Pa. ]
WFBJ  Collegeville,
WFEBL Syracuse, N. Y o
WFBM Indianapolis, Ind.. ...
WFBR Baltimore, Md.......
WEFCI
WFDF

Fl
WFIwW
WFJC kron. Ohio. ... ..
WFKD Philadelphia, Pa.
WFLA WSUN
WGAL Tancaster, Pa..
WGBB Freeport. N. Y.

WwWWwWw.americanradiohistorv.com

Seattle, Wash.. 2

Blytheviile, Ark. (day) 23; ENR

ndependence, Mo.. .. 316 1000 akoma Park Md. 29 00

KLRA Little Rock, Ark . 216 1000 | WBET :oston Mass 20 00
KLS Oakland, Calif. .21 100 | WBIS n, Mass, 44 00

Oakland, Calif. . 34 300 WBMS Unl n City, N 07 50

Denver, Colo...... .. 535 1000 | WBNY New York City...... 22 250

Shenandoah, Tows.... 322 500 | WBOQ See WABC

KLDS WBOW Terre Haute, Ind 00
50 | WBRC Birmingham, Ala 00

.2 250 | WBRE Wilkes-Barre, 00

0, Cal 25 30 WBRL Tilton, N. 2 00

ClayCenter \eb {day) 405 1000 | WBSO Wellesley Hilis, NMass.

Tacoma, Wash....... 22 500 (Time llml ed) 384 100

St. Louis, Mo.. WBT Charlotte, N. C....... 278 5000

Hollywood, Cailf.. WBZ Sprlngﬂeld Mass.. ... 303 15000

Santa Monica, Cal WBZA Boston, Mass. 303 00

WCAC Storrs, Co! 225 00

WCAD Canion, N. 246 00

WCAE Pltuburgh Pa 216 00

5 WCAH Columbus, Oh| 210 250
Chickasha, Okia’ . WCAJ Lincoln, Neb...... .. 3503 00

HIS list of stations in the United States becomes effective Nov.

11, 1928, by order of the Federal Radio Commission. It is sub-
ject to any alterations or rectifications made by that body after
October 16, 1928.

KOIL Council Biuffs, Iowa 238 1000 WCAL Northfield, \nnn 40 1000
KOIN Portland, Oregon 319 1000 WCAM Camden, N.J.. 00
KOMO Seattle, Wash.. . 326 1000 Bnltlmore. Md

KORE Eugene, Orego: 211 100

KO Denver, Colo.. 500

KPCB  Seattle, Wash,. .. 100

KPJM  Prescott, Arizona. 00 15

KPLA Los Angel& Calif..... 526 1000

KPO San Francisco, Call(. . 441 5000 00
KPOF Denver, . 00 WCBD Zion, Illinois (da)) 78 5000
KPPC Pasade WCBM Baitimore, A1d.. 19 100
KPQ Seattle, Wash.

KPRC -iouston, Tex

KPSN ena, Cnll(.

KQv Plttsburgh Pa..

KQw San Jose, Calif..

KRE Berkeley Calif. .

KRGV  Harlingen, Texas

KRLD Dallas, Tex

KRMD Shreveport, La agoaa

KRSC  Seattle, Wash, (d 50 Pensacola, Fla.. 68 500
KSAC  Manha'ttan, Kans 8 500 Columbus, Miss, 4 500
KSBA Shrevegon, La.. 207 1000 WCOH Greenville, N. 4 100
KSCJ Sloux City, Iowa 25 1000 ¥t 100
KSD  St. Louis, Mo.. . 15 500 19 500
KSEIL Pocatello. Idnho 33 250 1 500
KSL Salt Lake City, Ut h 65 5000 244 500
KSMR Santa Maria, Calif.... 250 100

KSO Clarinda, Towa....... 17 1000 484 1000
KSOQO Sioux Falls, S. D. (ds.y) 70 1000 WDAF XKansas City, Mo. 49 1000
KSTP St. Paul, Minn. . . 205 10000 WDAG Amarillo, Texas . 1000
KTAB Oakland. Calif.. .. 234 500 100
KTAP San Antonlo, Texns. 100 1000
KTBI Los Angeles, Calil. 1000 230
KTBR Portland. Oregon. 31 500 do, .. 1000
KTHS Hot Springs, Ark.. 75 1000 WDEL W llmlng'ton Dei.. 21 250
KINT  Muscatine. Iowa (dny) 256 5000 | WDGY l\Ilnneapolls Minn.. 213 500
KTSA n Antonio, Texas.. 32 1000 WDOD Chattanooga, Tenn... 23 1000
KTUE Houston, Texas 5 | WDRC New Haven, Conn.. .. 22: 500
KT Seattle, Wash WDSU New Orlmns ...... 23 1000
KUuJ Seattle, Wash, WDWF Cranston, R. I.. 21 100
KUOA Fayetteville, Ark wDZ Tuscola filinols. . 280 100
KUOM Missoula, M WEAF  New York Clw 454 25000
KUSD  Vermillion, 8 WEAI Ithaca Y. (da; 405 1000
KUT Austin, Texas WEAN Provklence R. 258 500
KVI Tacoma, Wash, WEAO Columbus. Ohio 545 750
KVL ‘Wasl 00 WEAR TA

KVO0O Tulsa, Okla. . 263 5000 WEBC Superior. Wis.. 234 1000
KVOS Belllngham, Wash.. .. 526 250 | WEBE Cambrldge Ohio 248 10
KwBS Portland, Oregon. .. .. 15 | WEBH Ch cn% Til.. 00 5000
KWCR Cedar Rapids, Iowa... 229 100 { WEEBQ Hams UIE. n 248 50
KWEA Shreveport, La....... 100 w BW"Buﬂ 290 100
KWG Stockton, Calif,. 00 WEB Beloit, \\ls (dny) 250
KwJlJ  Portland, Ore. (L WEDC Chicago, 248 100
KWK St. Louls, Mo, . WEDH Erie, Pn 211 30
KWKC Kansas Clw, Mo.. WEE| 3 500
KWKH Shreveport. La....... WEHS 20 100
KWLC Decoral Iowa (dav) WEMC

KWSC llman, W:

KWWG Brownsville, Tem

KWTC Santa Anna, Calif.

KXA Wash. .

KXL Portland, Oregon

&)Y(‘l‘to Aberdeen, Wash,

WHEC
WHFC
WHK
WHN
WHO
WHPP
WHT
WIAD
WIAS
WIBA
WIBG
WIBM
WIBO
WIBR
WIBS
wWIBU
WIBW
wIBX
WIBZ
wicc
WwiL
WINR
wIOD
wIiP
WISN
WIAD
WIAG
WIAK
WIAM
WIAR
WIAS
WIAX
WIAY
WIAZ
wiBB
WIBC
WwIiBI
WIBK
WIBL
wWIBO
WIBT
wIiBU
wiBw
WIBY
wiJp
WIKS

55 sss5%
RERR zz‘,;;
POB »>
one Tp

e
ZNg<-40pToZ-TMM

(™
(4]

500

250 10?8

Bellefontaine, O! 219 100
Rock Island, Iil. 248 100
Sheboygan, Wis. 213 500
Johnstown, Pa.. 229 100
Memphis, Tenn. .. 100
100

100

50

o Wake o

Cago, Il
Cleveland, Ohio . 1100
New York City 250
Des Moines, Iowa 0
New York City 10
Chicago, 111
(};ltlélndelphln. Pa 100

umwa, Towsa 100
Madison, Wis.. 100
Elkins Park, P 50
Jackson, Mich 100
Chieago, IIl..... 203
Steubemllle omO 250 50
Elizabeth, 207 250
Poynette, \\ls 229 100
Topcka, I\ans 231 1000
Utica, N, ... 229 100
Montgomer) Aln.. 0 2 15
Brld geport, Conn. 210 500

Louls Mo. ... 222 1000
Bay Shore, N. Y., 248 100
Miami Beach, Fla 242 1000
Philadelphia, Pa. . . 492 500
Milwaukee, Wis...... 268 250

% o 1000

500

50

100

250

1000

1000

500

5000

250

100

100

50

100

100

100

30

50

Mooseheart, Ill 484 1000

Gary, Ind. ... 220 500
Detroit, Mich. . .. 400

New York City, . [’ 395 25000

San Juan, Porto Rico. 517 500

East Lansing, Mich,

{day o 500
Laconia N H 50
Jollet, 111, . . 100
Birmingham, Ala 10
Webster, Mass. . 100
Indlnnnpolis ]nd 14 500
La Crosse, Wis.. 17 1000
Chicago, 11l.. .. 229 50
Youngstown Ohio. ... 526 500
Jersey City, N.J..... 207 250
Battle Creek Mlch. ... 211 50
New York City . 22 250
Galesburg. Ill........ 29 100
New Orleans, La 11 50
Brookviile, Ind.. 00 100
Buffalo, N. Y.. . 04 5000
Ludington, Mich 00 50
Bufralo, N.Y. (L 288 750
Lancaster, Pa 29 50
Cincinnati, Ohi 45 500

Klahoma City, 33 1000
Nashville, Tenn. 201 5000
Louisville, Ky. 50 30
Minneapoiis, Mlnn 40 1000
Muneie, Ind.......... 29 50
) City, Mo 50 100
Petersburg, Va, .. 250 100
Farmingdale, 1\ Y.... 211 30
Stevens Polnt, Wis.

day)............. 33 2
Galesburg, Hi.. 229 100
Mansfield, Ohio . .. 248 100
OucCity,Pa. ....... 238 500
,ong Island City N.Y. 200 100
Dover-Foxcroft, Me... 526 250
thaca. S0 .. 2% 50
,e\lngton Mass.

GN

See WD

Brooklyn. N. Y ....... 14 500

Ciealh Qs 22 20
ew Yorl y ay.

Cazenovia. N. Y. 208 500

So. Dartmouth, Mass. 220 500

Buffalo. N. Y......... 333 750

Washington. D. C 476 250

Columbug. Ohio 248 50
icago. Il 447

St. Louis, Mo 50 100

Macon, Ga........... 337 500
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Radio. g 5% | Radio et 5% | Radio 22 5E | Radio ¢f 53
Call BROADCAST STA. g% 33 Call BROADCAST STA. §% 33 call BROADCAST STA. z& 3% Call BROADCAST STA. z& 3%
Letters Location =2 ez Letter Location 22 g2 Letter Location 22 gz Letter Location =2 g=
WMBA Newport, R. I 100 | WNOX IKnoxville, Tenn...... 535 1000 { WQBJ  Clarksburg, W. Va.... 250 65 | WSDA Brooklyn, N. Y....... 500
WMBC Detroit, Mie 211 100 WNRC Greensboro,‘;\'. C. 208 500 WQBZ Weirton, W. Va... 250 60 WSEA  Norfolk, V; G 500
WMRBD Pcoria, IlI.. 208 500 WNYC New York City. .. 6 500 WRAF LaPorte, Ind.. 250 100 WSGH Sce WSDA
WMBF Miami Bea 535 500 WOA!  San Antonio, Texas. 252 5000 WRAK Erie, Pa.. s 219 50 WSIX Springficld, Tenn. . 248 100
WMBG Richmond, V; 48 100 WOAN Law renccbur" Tenn.. 500 500 WRAW Reading, Pa.. ... 229 100 WSKC Bay City, Mic 213 500
WMBH Joplin. Mo. 100 WOAX Trenton, N. 3. ..234 500 WRAX Philadelphia, P 211 250 WwWsMmM Nashville, Tenn 5000
WMB! Chicago. Iil. 5000 WOBT Union City, Tenn.. 229 15 WRBC Valparaiso, Ind.... ... 242 250 WSMB New Orleans. L 27 750
WMBL Lakeland, Fla. 100 WOBU Charleston, W. Va. 517 250 WRBH DManchester, N. II. WSMK Dayton. Ohio. 2 200
WMBM Memphis. Teun 10 wocC Davenport, Iowa 300 5000 (Constm(c I)Crmlt) P 500 WSsPp Toledo, Ohio. . p 500
WMBO Auburn RS 100 WOCL Jamestown, N. Y 248 25 WRBI1 Tifton . 229 100 WSRO Middletown. Ohio. 211 100
WMBQ rookly 100 WODA Paterson, N. J. 240 1000 WRBJ IIctme:burb Mis 200 10 WSSH  Boston. Aass.. 211 100
WMBR Tampga, 100 ol Ames, Towa ((m . 535 5000 WRBL Columbusg, Ga. 250 50 wsuli Iowa City. Towa, . 517 500
wmBS Harisburg, 500 WOKO Peekskill, N. 208 500 WRBQ Greenville, Miss 250 100 WSUN St Petersburg, Tl . 333 1000
wmMmcC Memphis, Tenr 500 wWomT|] Manitowoe. \\ is. 248 100 WRBT Wilmington, N 219 50 WSVS Buffalo, N. Y..... . 219 5
WMCA New York Cit, '] 500 wWoo Philadelphia. Pa. .. 200 100 WRBU Gastonia, N. C. 248 50 WSYR Syracuse, N. Y. 26
WMES Boston, Ma 0 50 Wo0O0D Grand Rapids, \uch 236 500 WRBW Columbia, S. C. 229 13 WTAD Quincy, .
WMMN Fairmont, V 7 250 woqQ Kansas City, Mo. 492 1000 RC Washington. D.C 316 500 WTAG Worcester, Mass
WMPC Lapeer. Mich . 229 30 WOR Newark, N. J........ 422 5000 WREC DMemphis, Tenn . 500 500 WTAM Cleveland. Ohio.
WMRJ Jamaica, N. C 211 10 WORD Chicago, Ill.. 203 5000 WREN Lawrence, Kansas 246 1000 WTAQ Eau Claire. Wis.
WMSG New York City. 222 250 | WoOS Jefferson Ci 500 | WRHF Washington, D.C. (day) 236 100 | WTAR Norfolk V .
WNAC See WBIS wov New York (/1t\ WRHM Minneapolis, Minn.... 240 1000 WTAS See WG
500 wow Omaha. Neb. .... 508 1000 WRIJN Racine, Wis.......... 250 100 WTAW Colle"e Stcmon Tex... 268 500
100 WOWO Fort Wavné, ind.. 258 5000 RK Hamilton, Ohio. .. . . 211 100 WTAX @treator .. ... 248 30
o 500 WPAP XNew York City. 297 250 RM Urbana, 11L,. 526 500 WTAZ Richmond, Va. 248 15
WNBF Endicott, N. Y 50 | WPCC Chicago, I1I. . 526 500 WRNY New York City. 297 250 WTFF 1It. Vernon Hills, Va. 205 10000
WNBH ' New Bedford 250 WPCH Xew York City (day). 370 500 RR Dallas, Texas. 52 5000 WTFI1 Toccoa Falls, 207
WNRJ  Knoxville, Tenr 50 | WPG _ Atlantic City. N.J.... 278 5000 | WRUF  Gainesville, Fix.. 204 5000 | WTHS Atlanta, Ga.. .
WNBO Washington, Pa 15 WPOR Sce WTAR WRVA Richmond, Va.. . 270 5000 WTIC Hartford, Con
WNRBQ Rochesier, N. Y_, 15 WPRC  Harrisburg, Pa.. 250 100 WSAI Cincinnati. Ohio . 375 5000 WTMJ Milwaukee, Wi
WNBR DMemphis, Tenn., 500 WPSC  State College, Pa. (dm) 244 500 WSAJ  Grove City, Pa. 229 100 WWAE Chicago, Ill.. . .
WNBW Carbondale. Pa.. . 5 WPSW Philadelphia, Pa... ... 200 50 WSAN Allentown. Pa.. 200 100 wwJ Detroit, Mich. . . .
WNBX Springfield, Vt. 10 WZTAI:VI %\{I'llmg F}' Cl wggZR II;ortsmOuth \1‘17 {, g(l); 358 WWL New Olilea,ns i aaao
aranac Lak iami, Florida untington a.. 25 - =
LWL e G 10 | WQAN Scranton, Pa.. WSE.  Atlanta Ga,. ©17 405 10000 | WWNC  Asheville, N. C.......
WNEW Norfolk. V 9 100 | WQAO See WPAP WSBC  Chicago, 111, 248 100 | WWRL Woodside, N. Y......
NJ Newark, 207 230 WQBC Utica, Miss.. WSBT  South Bend, Ind.. . 244 500 WWVA Wheeling, W. Va..... 258 5000
LIST OF CANADIAN BROADCAST CALLS
salgary. Alta........ 431 500 | CHCT See CKLC €JOC  Lethbridge, Alta.... .. 268 50 | €KOC]] Hamilton, Ont.., ..... 341 100
gﬁég (Sfél %%Iin, N. B. 337 50 | CHGS Summerside. p. E.I... 268 25 CJOR SeaIsland, B. C.. . 291 50 | CKO wl See CFCA
CFC Toronto, Ont.. 357 500 | CHLS See CKCD o CJRM  Moose Jaw, Sn,s}\ .... 297 500 CKPC  Preston, Ont.. 248 25
CFCF Montreal, Que., 411 16530 | CHMA Edmonton, Alta.. . 517 2350 | CJRW Fleming, Sas 297 500 CKPR  Midland, Ont.. . 268 50
CFCH Iroquois Falls, On 500 250 | CHML Mount Flamilton, Ont. 341 50 cJsc See CKC CKSH St. Hyacinthe, Qu ... 207 50
CFCN  Calgary, Alta.. 431 1800 | CHNC $See CK CKAC Montreal, Que........ 3. 1200 CKUA Edmonton, Alta. . 517 500
CFCO Chatham, Ont.. 25 | CHNS Halifax, N. S.. 322 500 CKCD Vancouver, B. . 411 50 CKWX V:mcouver, 411 100
CFCT Victoria, B. C.. 7 500 | CHRC Quebec, Quebe: 341 5 CKcCI Quebec, Que.. . 341 23 CKY ‘Winnipeg, Man. . 384 5000
CFCY Charlottetown, P.E.T. 312 100 | CHWC Regina, Sask.. . 312 15 CKCK Regina, Sask 312 500 CNRA Moncton, N. B....... 476 500
CFJC Iamloops. . 268 15 | CHWK Chilliwack. B. C 248 35 CKCL Toronto, Ont.. 517 500 CNRC  See CFAC
CFLC Prescott. Ontario. 207 50 | CHYC Montreal, Que.. . 411 750 CKCO Ottawa, Ont... 434 100 CNRE See CJCA
CFMC Kingston, Ont.. 263 20 | €JBC (Uses several T CKCR Brantford, Ont 297 30 CNRM See CHYC, CKAC, or CFCF
CFNB  Fredericton. \N. 248 50 stations)..517, 337 or 312 CKCV  Quebec, Que... 341 50 | CNRO Oftawa, Ont. . . 434 L50D
CFQC  Saskatoon. Sask. 329 500 | CJBR  Regina, S 312 500 CKFC Vancouver. B. 411 50 | CNRQ See CKCV
CFRB  Toronto, Ont.. 312 1000 | cJCA Edmonton. 517 500 CKGW Bowmanville, Ont. 312 5000 | CNRR See CKCK
CFRC Kingston, Ont.. .. .... 500 | €JCJ Calgary. A 434 250 CKLC Red Deer, Alberta 357 1000 CNRS See CFQC
CHCA Sce cJ CJGC London, Ont 339 500 cKmMmc Cobalt, Ont.. 248 15 CNRT See CFCA
CHCK Charlottetown. P. . I. 312 30 | CJGX Yorkton. sas 476 500 CKMO Vancouver, B 411 50 CNRV  Vancouver, B. C...... 291 500
CHCS . Hamilton, Ont........ 341 10 | CJHS Saskatoon, 329 250 | €KNC Toronto, Ont.. 517 500 CNRW See CKY
LIST OF SHORT-WAVE STATIONS OF THE WORLD
Stations will prefix their calls with their allotied national letters on or before Janmary 1, 1929,
Radio g':-' Y Radio gg 5o Radio 0"3 3
call BROADCAST STA. s 3% Catl BROADCAST STA. % 33 call BROADCAST STA. >e 2%
Letters Location ;E :E Letters Location ;E :E Letters Location ;E eE
e AF}}&EDAC(O HOLLAND SWEDEN
s o e s PCJS Eindhoven ................. 314 30,000 | SAS Karlsbors
JB Johannesburg, U PCKK Kootwijk 18. SAA
L0 Nairobi, Kenya 4000 | PCLL. Pl 18.10:32,000 | SRa 1\“130?1 -----
e ague : tockholm
AUSTRALIA PCPP 1650 '
2BL PC 37.00
SrC PETT 5100 SWITZERLAND
2ME PCUU 37.00 H90C T T 32.
Ehe HIXD Zurieh ... 5.00 and 32.00
3Lo Melbourne. . ITALY
GAG Perth, X;;ts:]\jli:‘;xl ...... :/I\Ayx UNITED STATES
OHK2 — T i KDKA (WXK)  Bast Pittsbureh, Pa. ... 6250 40,000
EATI) Vienna 3700 WEXS, X P-portable}............. ‘;172(’)78
Vienna 2 20 Ilzsw (WBXAN) Los Ange{e[s, Calit.. 10590 250
BELGIUM o HIS list of the short-wave broadcast KFPY (W7XAB) Spokdnc w}a's'liixiéidﬁ' Z 1631«3}8 100
EB4A2 B ELISSCISHE PR 42. 300 stations throughout the' world is not KFQU (W6XBH) Holy City, Calif........... 31.00 50
CANADA complete, although we have endeavored to 3.
CF Drummondville, Quebee. ... .. 32.00 list every station of whom we have heard 08
CIRX Winnipeg, Man.............. 25.60  2.000 reports; since in many cases reliable in- KFQZ (W6XAL) Hollywood, Calif..........
DANTZIG formation about the programs, wavelength KFVD (W6XBX) Culver City, Calif .
: and power of the stations cannot even be KFWB (W6XBR) Los Angeles, Calif..........
EKIZZZ Dantzig. .........coveeannn. 10.00 5 o
"""""" obtained from the stations themselves. ol
KFWO (W6XAD) Avalon, Calif.
DENMARK (See page 560) KGER (W6XBV) TLong Beuch
DIMK Copenhagen 500 KGB San Diego, Calif
DIRL Copenhagen 250 KGDE ett, Mimm
. KGO (W6XAX, WEXN) San Fra.
o ENGLAND e G JAPAN &?és(yvsé()l(\l{%) LogsaAri‘geles,‘sCahC 04.10
S5sSwW elmsford. . ............... & 5, San Trancisco, Cal :
2NMm Caterham. . 32.5 e ﬂ?ﬁ;ﬂ@gr{’}{’,ﬁ‘@d} """"" 3730 2000 | KIRGWIXC, WIX0) _Seatle, Washi >
GBS Rugby..... ... ............ JIPP TOki0 . 20000 KMoX St. Louis, Mo. 49.00 15
JKZB 0.00 KMTR Los Angeles, Canf 10820 250
rINEAND o | KHES (oxam, Bt B3 i
7 ] inki s, i
Helsingfors (Helsinki)........ 31.50 1AA KOIL (WSXU) Council Bluits, Tow 6106 300
WE-KEWE Bolinas, Calif..... 14.10
FRANCE Malab KWJJ (W7XA0) Po!‘led Oregon 53.5¢4 100
F8GC Pars (*Jtadio LLM) ... 61.00 500 [ Anp Bondoens. T E1RE WAAM (W2XBA) Newark, N. J.. 6518 30
F8AV Nogent...... 8000 500 | ANF Mo bong - WABC (W2XE) Tichmond Hill \* b 5850 500
adio Vi aris. . ... 7. Rt Alabar. 0C. oint, N 22
Eiﬂe.loTolwl:- Paris (hmt\ su:lnls) 32.00 ANH| %I,ilfbar' WBRL (W1iXY) TlltOIS]’ \‘m N- 109'83 250
YR Lyons (*Radio Lyon'™). 4020 250 AAVIA. e WCGU (W2XBH) BrookhT, N. Y 5400 150
Agen.. §0.7: MEXICO WCSH (W1XAB) Portland, Maine. 63.7%3 250
YN onsy 9800 3.000 | xcst Mexico City................. 44.00 e gggg;cpglggh{s’ﬂg, B
FW4 Ste. Assise. LI 24.50 MOROCCO WEAD (wex)  Columbus, Ohio. U 5402 25
J
GERMANY AJN Casablanca. . ............... 51.00 (W2XAD) sgﬁeeﬂgtcﬁdglﬁ Y. %{ Z?)g
AF} I\omgswustorh'mson ......... 5.00
AF1. Hamburg. . 0.00 and NORWAY WHK (WSXF) Cleveland Ohio............. 66.04 500
AFT Konigswusterhausen.. ... ... LCHO OSIo. ..o 33.00 WIR-WCX (W8XA0) Pontiac, Mich 32.00
AFK B sterasen LGN —— e =LY Wiz (WaxL) Nelli Brusyicl N. 240
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RADIO manufacturcrs are invited to send
samples of their products for test. 7 .
they adwvertise in Rapio NEws, the Rapto NEws LABoraTORIES being an inde-

It does mot matter whether or wnot

pendent organization, with the improvement of radio apparatus as its aim.
If, after being tested, the instruments submitted prove to be built according

te modern radio engineering practice, they will each be awarded a certificate
of merit; and that apparatus which embodies novel, as well as meritorious
featurcs in design and operation, will be described in this department, or in
the “What's New in Radio” department, as its news value and general interest
If the apparatus does not pass the Laboratory
tests, it will be returned to the manufacturer with suggestions for improve-

for our readers shall deserve.

to Rapro News LABORATORIES
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ments.

levs ¢
oratories

No ““write-ups” sent by manufacturers are published in these pages,

and 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 Rap1io NEws LABORATORIES is free to all manufacturers, whether
they are adwvertisers or mot, it is necessary that all goods to be tested be for-

warded prepaid, otherwise they cannot be ,accepted.
already on, the market will be tested for manufacturers free of charge.

for, or

Apparatus ready
Appa-

ratus in process of development will be tested at a charge of $2.00 per hour

required to do the work.

Address all communications and all parcels fo Rapio
NEws LABORATORIES, 230 Fifth Avenue, New York City.

Readers will be in-

formed on request 1f any article has been issued a Certificate of Merit.

“A” POWER UNIT

The “Model 297 “A” power unit
shown, submitted by the Knapp
Electric Co., Port Chester, N. Y.,
is designed for operation from a
110-volt 60-cycle circuit. It will
deliver either 4- or 6-volt supply,
being thus adapted to use with any
battery-type radio receiver, On the
4-volt tap, the maximum current
was found to be 1/2-ampere; on the
6-volt tap, 3-1/2 amperes. The unit
employs a step-down transformer
with a tapped secondary for voltage
regulation; the taps are brought to
a multi-point panel switch. A me-
tallic rectifier of the full-wave type
converts the current, which s
then filtered by a double-choke sys-
tem and three low-voltage condensers
of large capacity. A receptacle is
provided for plugging in the “B”
power unit; this allows the latter
to be turned on and off with the
“A” unit. A 3-1/2-foot extension
cord with a pendant switch is pro-
vided for this purpose, and a 6-foot

extension cord is provided with a
plug for the lighting receptacle.
The unit is, over all, 12 inches long,
7 inches high, and 7 inches wide.
The current supply was found very
satisfactory in quality.

AWARDLED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2445.

HAND MICROPHONE

The *Type R3 Wounderphone”
shown, submitted for test by the
Universal Iligh Power Telephone
Co., Seattle, Wash,, is of the dif-
ferential or twin-bufton push-pull
type. It is designed to carry safely
3 amperes of current and will
modulate sufficient power to operate
a number of speakers when used
in connection with a special modu-
lation transformer and amplifier.
On test it was found to be suffi-
ciently sensitive without being af-
fected by external noises. With the
control unit and adapter described
below, the microphone may be used
with any audio amplifier; if it is
used with that of a radio receiver
the adapter is plugged into the
detector socket. The sample sub-
mitted for test is of art-bronze
finish, although a polished-nickel
finish is also made. The housing
tmeasures 4 inches in diameter and
is 4-1/2 inches in depth to the
handle; the latter is 7-3/4 inches
long and 1 inch in diameter. When
this microphone was used in con-
nection with the accessories recom-

mended very good gquality of speech
was obtained.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2446.

MICROPHONE CONTROL UNIT
The control unit shown here
has been spccially designed by the
same manufacturer for use with
their hand microphone described
above. It is constructed to allow
the announcer to change quickly
from radio or phonograph reproduc-
tion to direct speech through the
amplifier and loud speaker. Three
pin jacks are provided on the side,
to receive the three tips of the mi-
crophone extension cord, and two
pin jacks to receive the extension
cord of the phonographic pick-up
unit,  Two binding posts (‘4
and “—”") are provided for con-
nection to a battery (1-1/2 to 6
volts) when the unit is used with
an A.C, radio receiver. .\ three-
position_ battery switch, located on
top of the housing, effects the neces-
sary change for adaption to A.C.-
operated radio receivers. A three-

STUS

position key switch is provided, for
connecting the amplifier to - either
the microphone or the phonographic
pick-up; it cuts out completely the
R.TF. section of the receiver while
either the microphone or the pick-
up is in use.

The modulation transformer, with

proper by-pass condensers, is In-
cluded in the housing. A 6-foot
extension cord with a UX-bhase adap-
tor is provided, for plugging into
the detector socket of the receiver.
The volume control is actuated by
the knob on the top of the housing.
The housing is of art-bronze finish;
6-3/4 inches in diameter and ap-
proximately 4 inches over all.

AWARDED TIIE RADIO NEWS
LABORATORIES CERTIFICATE
OF AMERIT NO. 2449,

“A” POWER UNIT

The “Type R-93\"” filament-sup-
ply power unit shown, manufactured
by the Sterling Manufacturing Co.,
2831 Prospect Ave,, Cleveland,
Ohio, is designed for operation on
a 110-volt 60-cycle circuit, with a
battery-type radio receiver in which
6-volt tubes are used. It delivered
3-3/4 amperes at 6 volts; although,
for long periods of operation or
continous duty, it is rated to de-
liver 3 amperes at 6 volts. Voltage

regulation is obtained with a heavy-
duty wire-wound rheostat; a volt-
meter having a 0-to-10 scale is pro-
vided, in order that the proper
adjustment may be made and main-
tained. The unit employs a step-
down transformer which supplies
the Jow voltage to a full-wave recti-
fier tube of the Tungar type; a
low-voltage secondary, for the recti-
fier tube, is wound on the same
core as the supply transformer.
The unit incorporates an efficient
filter system which enables it to
deliver current of excellent quality
and without hum. A receptacle is
provided for the “B” power unit,
and a 5-foot extension cord with
pendant switch gives control of
both power units; another extension
6 feet in length is provided for
plugging into the light socket. The
over-all dimensions of the unit are
10-3/4 inches in length, 7 inches
in width, and 8 in height.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2448.

A.C. LINE-VOLTAGE

The ‘‘Auto-Potentialator” shown
here, and submitted by the Webster
Company, 850 Blackhawk Street,
Chicago, Illinois, is an automatic
regulator wherein the combination
of capacity and inductance is used
to govern the input voltage by set-
ting up a phase-dillerence between
two portions of the primary circuit.

www americanradiohistorv com

With this apparatus connected be-
tween the light-circuit receptacle

and an A.C. receiver, a constant
of 110 wvolts is

output obtained

under a load of 75 watts, with a
line-voltage variation 10% above or
below the output voltage of the
device. It was tested with full
load at four input-voltage values
(100, 105, 115 and 120) from ali
of which was obtained a 110-volt
output. With  90-volt input, the
measured output was 105 volts. The
base of the device is 10-1/2 inches
by 6 inches, and it has an overall
height of 5-1/2 inches. It is pro-
vided with a two-foot extension with
pendant switch, and has an exten-
sion four feet in length for plug-
ging into the lighting receptacle; a
convenient receptacle is provided on
its base for connection to the A.C.
receiver or other power device. It
is finished in black lacquer and of
neat appearance.

AWARDED THE RADIO NEWS
LABORATORIES CERTITICATI
OF MERIT NO. 2450.

SHORT-WAVE COIL XIT
The “Type LW-3" short-wave
coil kit shown, submitted by the
Hammarlund Manufacturing Com-
pany, 424 West 33rd Street, New
York, N, Y., is designed for use
in receivers or other short-wave
experimental work. The coils are
of the plug-in type and of low-
loss construction. For secondary

and tickler windings, No, 16 D.S.C.
wire is used; for the primary No.
20 D.S.C. wire., The turns are
space-wound, separated approxi-
mately the diameter of the wire
used, and held in position by a
celluloid film into which the wires
are ecmbedded slightly during the
process of manufacture. The three
coils will cover a wavelength band
of 15 to 107 ineters when tuned by
a 140-micromicrofarad (7-plate) con-
denser. The primary. of five turns.
is adjustable for coupling by a
hinge joint, the bracket of which
is supported by the plug-in base
mounting; the latter is arranged
for either sub-panel or baseboard
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mounting. The support for the
primary coil is provided with an
insulated handle, as a means of
obtaining adjustment without touch-
ing the coil; a very desirable fea-
ture. All secondary and tickler
windings are 3 inches in diameter,
and the primary is 2-1/2 inches.

AWARDED THE RADIO NIEWS
LADORATORIES CERTIFICATE
OF AMERIT NO. 2452,

LONG-WAVE AMPLIFIER AND
DETECTOR

The “Type 4407 intermcdiate or

Tong-wave unit shown here, sub-

mitted by Silver-Marshall, Inc., 846

bilvd,,

West Jackson Chicago, IN.,
consists of three stages of inter-
mediate frequency and a dctector.
Jt was designed especially for the
reception of scheduled time signals
from the U. S. Naval Observatory

through Station NAA, Arlington,
Va. The unit may be used also
as the intermediate-irequency am-

plifier and second detector of a

cut-off. The four stages are en-
closed and shielded in separate com-
partments of  the “catacomb’;
terminals  for connection to the
amplifier are provided at each end
of the unit, and are well insulated
from the metal shield. The cata-
comb is 14-3/4 inches long, 5 inches
wide and three inches high.
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF AERIT NO. 2453.
A. C. RADIO RECEIVER
‘The “Type 801.\, Serics 137 A.C.

receiver shown here, submitted Dby
the  Stewart-Warner  Speedometer
Corporation, 1843 Diversey 1’ark-

way, Chicago. Illinois, is designed
to operate directly from the 110-
volt 60-cyele circuit.  This receiver
emplovs four 226-type, one 227-
type and two 112A-type tubes, in
three stages of tuned R.I7., detec-
tor, one stage of transformer-coupled
AF. and a stage of push-pull
power amplification. With the ex-

ception of the speaker on the cover
and the push-pull power stage, this
receiver is identical in construction
with the

and appearance “Aodel

AWARDED TIIE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2459.

CONE SPEAKER

The “Model 435”7 cone speaker
shown, submitted by the same
manufacturer, is of the balanced-

armature type; the cone diaphragm
is ouly 6 inches in diameter. The
driving unit is fastened by a special
bracket to a special die-punched
ring of metal, approximately 7-1,2
inches in diameter, which serves as
2 means of support for the cone

and is, in turn, fastened with screws
10 the heavy die-cast metal housing.
back of the
by 12

In the front and

approximately 5-1/2 inches,

and the height over-all is & inches.
In the front and back of thie
bousing two screened apertures, 6
inches in diameter, are provided for
the passage of the sound waves;
while the construction of the hous-
ing is such that it acts as a baffle.
This reproducer gave ample volume

305
from a kit submitted for test by
the Browning-Drake Corp., Cam-

bridge, Mass. It comsists of a
single tuned R.F. stage employing
a screen-grid tube, and was de-
signed for use with the manufac-
turer’s standard receiver; but it
may be used with any other. The
plate voltage is supplied through a
AF. choke while the output is
comnected to the radio receiver

through a 250-mmf. condenser.  The
contrel grid is directly coupled by a
condenser

100-mf. to the antenna;

and the antemma-ground circuit is
tuned by a single R.F. coil and a
500-mmf. variable condenscr. The as-
sembly is enclosed within an alumi-
num can 8-1/2 inches long, 7 inches
wide and 6 inches high. The input
and output binding posts are located
at opposite sides; while at one end
is the vernier bakelite dial with

superheterodyne radio receiver. The
inductors are wound on  spools
of Jarge diamecter, in layers, and
impregnated against imoisture. The
secondaries are tuned by condensers

to a frequency whose peak is ap- o
proximately 10,000 cycles in width 801A” described in the November

which, at their resonant frequency issue. It was found satistactory “BOOSTER" KIT

of 112 kilocycles (2677-meter wave- in quality, sensitivity, selectivity, The assembled screen-grid booster
length), insures against sidehand and volume, anit shown here has been assembled

with good quality
audio-frequency band.

over the entire

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF AERIT NO. 2460.

the filament switch directly Dbelow.
Very high amplification was obtained
over the entire broadcast range by
the use of this unit in advance of
a receiver.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2468,

(Continned on page 398)

Reviews of Recent Radio Literature

PRACTICAL RADIO, by James A. Moyer
and John T. Wostrel. Third Edition.
Published by McGraw-Hill Book Co.,
Inc., New York City. 734 x5 inches; 378
pages; halftones and diagrams.  Price
$2.50.

When the first edition of this book was published,
it was accepted generally as a standard text for the
study of radio, much as onc accepts Webster’s dic-
tionary. [Practical Radio has the earmarks of aris-
tocracy, when viewed in the ranks of radio litera-
ture; it bears the Back Day conservatism of the
books we always hated to carry to school because
they actually taught us somecthing. To the eredit
of the authors, it must be said that their revised
work still teaches radio to the reader as well as
acquaints him with the milder forms of commercial
apparatus.

Among the subjects which have been added to
this edition are the following: radio direction-find-
ing, and the effect of directional distortion caused
by buildings and other structures; new types of
radio recciving sets, such as the improved ~super-
hererodynes; super-power hroadcast stations and the
effects of distance, fading. interference and static
on their transmissions. Praectical methods of re-
activation of vacuum tubes are explained in detail.
Another addition is a radio “trouble chart,” similar
to those available for automobile operation, to show
at a glance the probable causes of the most common
troubles, aud the remedies when these are not obvi-
ous from the nature of the defect in the receiving
sct or its auxiliary equipment. The revision in-
cludes also the rccent improvements in A.C. vacuum
tubes, socket-power units, copper-oxide rectifiers,
loud speakers and short-wave receivers.

MODERN  RADIO TRECEPTION, by
Charles RR.

I.cutz. Published by C. R.
Leutz, Inc, Astoria, New York City.
914 x 614 inches; 383 pages; halftones
and diagraws; cloth.  Price §3.00.
Associated with radio for the past fourtcen years,
five of which have been devoted exclusively to the
design of Droadcast receivers, Mr. Leutz gives in
this hook information which is complete, reliable and
valuable to anyone connccted with, or interested in
radio today.

By H. M. Bayer

The author deals, for the most part, with up-to-
date commercial apparatus. and has omitted nothing
in describing the latest receivers, socket-power units
and tubes. He has included numerous tables,
charts and diagrams that sheuld prove invaluable
to the radio service man as well as to the experi-
menter. Among these are a signal-static ratio chart,
a correlated acoustic chart, a table of changes in
time, a list of short-wave stations, a wavelength-

frequency conversion table. a tube-characteristic
chart, a chart of transmission units, and many
others of definite value to all interested in the

technical phases of radio.

Though no comparisons are made, the book tends
10 acquaint the student with the vast changes in the
radio industry that have come about through the
production of modern receivers and socket-power
equipment. The subjects are covered thoroughly
and technically, yet the text is written in a style
not too difficult for the ¢uestioning layman or be-
ginner. The author discusses the design, construc-
tion and operation of a number of commercial re-
ceivers and sockct-power units; and, though the aid
that these descriptions will render the home-builder
may seem somewhat problematical, there is no doubt
that the information to be gleaned from the study
of these highly developed systems will he of great
value to the intelligent experimenter in the choice,
design and construction of his own units.

Deginning with a discussion of antenna construc-
tion, the author has gone through the gamut of
fundamentals (including an interesting wnote on
shielding) up to the higher reaches of the commer-
cial superheterodyne. Lileral use has been made of
diagrams and charts and, though they will be of
little use to the set builder hecause of lack of defi-
nite specifications, they are interesting as the tried
and tested products of the commercial engineer who,
of necessity, must take into consideration that thou-
sands of dollars are to be invested in the practical
demonstration of the results of his researches.

PRACTICAL TELEVISION, by E. T.

Larner. Published by D. Van Nostrand
Co., Inc, New York City. 834x514

inches; 175 pages: halftones; cloth.  Price
$3.75.
The unusual clarity and thoroughness with which
the author has gone into this subject makes this
book one of the best treutises yet published on the
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new science. In reading this commendable picce
of work the impression is gained that no stone has
been left unturned in order to place bhefore the
reader the results of every scientific labor devoted
to television and its kindred arts.

Beginning with an excellent study of the human
eve, its optical impressions and its relation to clee-
trical ‘““vision,” the author takes us up the steps
of television, stopping at every step to explain in
detail the contributory developments of such work-
ers as Dain, Bakewell, Carey, Bernouchi, Korn, and
others too numerous to mention.

These systems, ranging from Dain’s (1842) to
the recent transatlantic television accomplishinent,
are so treated with explanations and suitable dia-
grams that the basic fundamentals of television
must be understandable by the most inexperienced
layman. In the foreword to this book, John I.
Daird, one of the developers of modern television,
says, “In the present work the author deals very
fully with the fundamental principles from which
television was developed, and deals with them in
such a way as to interest the general reader with-
out departing from strict scientific accuracy.”

Some idea of the contents of this book may Dbe
obtained from the chapter heads: Ilistorical, Selen-
ium and the Selenium Cell, Photoelectricity and the
Photoelectric Cell, Continental and American Re-
searches, Researches with the Cathode Ray, Images
and their IFormation, The Baird Televisor, Tele-
vision Technique and Recent Developments.

TUnder these heads is found a wealth of infor-
mation which the student of television cannot afford
to overlook, should he desire to delve into recent
developments. After he bas acquired the thorough
rudimentary education which this book offers, he
can step up to the practical problems with far
greater understanding and assurance of success than
if he were merely to “build from the print,” as the
majority of experimenters do.

The book includes 97 photographs, circuit-dia-
grams and explanatory sketches, a table of wave-
Jengths of light-rays—somecthing which should be
understood by every experimenter; but unfortunately
is not—and an interesting table showing the sensi-
tivity of photoelectric cells to the different rays of
colored light. It is neatly bound, printed in large
tvpe and lacks the disadvantage of bulk. It should

be classified as “‘easily accessible’” among those
Looks in the experimenter’s library.
(Continied on page 590)
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The Radio Constructor’s
Own Page

Where Custom and Home Set Builders and
Experimenters May Swap Experiences

A DOUBLE-CONTROL SET
Lditor, Rapio News:

I feel it is my duty to pass along to my fellow
set builders, through Rapro News, (of which I
have not missed a copy since 1923), a hook-up
using screen-grid tubes In the R.I°. stages. I
have had this set in constant use since last March,
and it has given me wonderful results; way above
anything I have tried before, including superhets.
I think it has everything a good set should have,
including sensitivity for DX, 10-kc.. selectivity,
ease of tuning and tone quality.

The swhole secret is in the tuned stage ahead
of the first R.F. tube, which I believe is original.
At least, I have never seen it published or used
anvwhere else. The balance of the circuit is the
same as you receive in the CX322-tube carton,
except for the regenerative detector.

Condenser C6 is of small capacity—the kind
used for meutralizing; C5 is variable from .00002
to .0001-mf, and, when adjusted correctly, per-
mits condenser C1 to be tuned in perfect unison
with C2.

I am using copper throughout for shielding. The
screen-grid tubes are completely shielded, including
the base, and are placed outside of the shielded
compartments containing the inductances and
tuning condensers. It is important to place the
by-pass condensers C10 and Cl1 also outside of
the shielding.

The regenerative detcctor helps greatly in build-
ing up weak signals. For ordinary use, I adjust
the tickler coil so that the detector is just above
oscillation on the Dbottom of the dial, and then
leave it set that way. TUse any good audio
amplifier.

Gus SCHREIDER,
W alcott, Iowa.

ANOTHER VOTE FOR THE B.-D.
Editor, Rapio NErws:

I would like to say a word to back up Frank
E. Ekstrom and the mauny other Drowning-Drake

Loosters. The old-style untampered Drowning-
Drake is the Dbest. Wind the regcnaformer at
home; use No. 30 D.S.C, for the primary and

put at least 35 turns on it. Wind the secondary
with No. 22 D.C.C. for a .0005 condenser (Yes,
I know they say .00035, but I am talking now).
Neutralize by a small plate, the size of a dime,
over the winding, center to come at about the
17th turn. Use a 199 tube in a 199 socket (UV?);
this is important. Try to neutralize with primary
connected hoth ways; remove one turn at a time
till mneutralization is effected. I have one with

B. T. Moore, of 206 Broadway, New
York City, with his American “No-
Dial” receiver, which he has con-
structed on plans of his. own. It
will be scen that theve 1s only a
rheostat-and-switch on the front panel,
besides the three two-wway switches,
cach of which will tune in a differ-
ent station in either position—a total
of sir in all,

38 turns on the primary, completely mneutralized,
and (before witnesses) I have turned from New
Orleans to Omaha with a three-foot piece of Dell
wire for an aerial. My regular one consists of a
plece of the same material stretched across a small

Radio News for December, 1928

inch thick. I put this in the lathe and cut the
groove; and then start the secondary as close as
possible to the groove. I will he glad to answer
questions (if accompanied Dby postage) from any-
one who is genuinely interested in the ‘peer of

T0
AMPLIFIER
o]
+ A
)N‘)l/ o —A
ST R ©45+B
= 135+B

Mry. Schreiber’s set has not one, but two tuned circuits in the antenna, making great sensitivity

possible.
C2, C3, C4, .00035-mf.; 'C5,

R1, R2, 20-ohm rheostats; R3, R4, 20-ohm fived; R5, R6, 2-megohm; C1, .0005-mf.;
20- to 100-munf. XL wariodenser; (6,

10-mmf. (?); C7, C8,

.00025-mf.; C9, 0005-mf.; C10, C11, 0.5-mf (outside shielding!); C12, 1.0-mf.

room. -The selectivity exceeds that of any super
I have tried out—several of them, as the bank-roll
attests.

I neglected to mention that I make the regena-
former by taking a piece of fiber conduit which
is three inches in outside diameter and about 3/8-

An interior view of Mr.
Moove’s dialless  set.
The cireuit is a T.R.F.
one — the “Everymai
Four”—in whicl  the
small adjustograd con-
dEnJCTS SIZO’ZU” across
the width of the sub-
panel do the tuning.
The three switches on
the panecl connect the
proper pair for each
station across the two
tuning coils. (The R.
F. coil at the upper left
is a wavetrap.) The
circutt is not compli-
cated, bit of course re-
guires extra leads. The
selection of stations may
be altered at will by ve-
setting the small con-
densers with the fingers.
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’em all” for distance and sclectivity. With hearty
approval of your change in policy.
Eare L. Kerrv.

106 Poxtress Street, Hopewell, Va.

FADING ON SYNCHRONIZED PROGRAMS
Lditor, Rapio News:

I read an article in your magazine ahout the
possibilities of more than one station transmitting
the same program on the same wavelength, and
asking for any information as to reception pe-
culiarities noticed.

I live about half way between WBZ (Spring-
field) and WDBZA (Boston) which, as you know,
transmit the same program on the same wave-
length. Now, these stations are continually fading,
and distortion is noticed on about five nights out
of seven. This would tend to show that the
problem of operating two or more stations on one
wavelength is far from solution; as the time
difference or lag mneed be only an infinitesimal
fraction of a second to cause serious distortion.

(This confirmns the supposition, advanced on e
purely theoretical basis, that, along the line where
the fields of two such stations are mnearly equal in
strength, swch phenomena would take place. This
is not due to any fault of the stations, which are
transmitting in exact syuchronism; but is caused
by their waves arrviving at the place of wreception
out of phase. Farthermore, as the path of the

“aaves varies slightly with the electrical condition

of the atmosphere, the time required for the

weres to arrive varies to an appreciable amount,

compared with a radio-frequency cyele; and con-

scquently the signal <will fade in and out, Where
(Continned on page 591)
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ap10 NEWws readers send in every month an average of 5000 letters
asking information on every phase of wadio theory, construction and
We can only print the five or six replies which are of

operation.
widest general interest.

Gther letters will be answered by mail, if inguivers observe these rules:
TYPEWRITE OR WRITE LEGIBLY IN INK ON ONE SIDE OF THE
ENCLOSE A STAMPED ENVELOPE ADDRESSED TO YOURSELF.
Simple questions will be answered free;

BE BRIEF!
SHEET ONLY!:
KMany letters are not readable.

We cannot supply blueprints of manufactured apparatus; only
Ravio Nuws Dlueprints, which should be asked for on the cou-
We cannot send magazines, books, dia-

pon printed elsewhere.

Conducted by C. W. Palmer

those asking for sketches, diagrams, data, etc., showld send TWENTY-
FIVE CENTS FOR EACH QUESTION: failure to enclose this will cause delay.
We cannot answer for this sum questions requiring original research,

intricate calculation, or patent investigation; we cannot compare the

merits of trademarked apparatus, or give constructional data on apparatus
whose makers withhold it.
THREE QUESTIONS in each letter.
which is no? a standard, published one, enclose a diagram to save delay.

We cannot undertake to answer more than
If you inguire concerming a circuit

grams, etc., C. O. D. Please read the instructions and do not
use pencil or postal cards. Rapio NEws sells no apparatus, does
no custom building, and can not adcise “the best set to buy.”

A PRACTICAL BAND SELECTOR

(2313) Mr. N, L. Allan, Brooklyn, N. Y.,
writes: )
(0.) “For some time I have thought of build-

ing a new radio set; but after reading the article
in your March, 1928, issue, in reference to the
“Full-Band” tuning system, I decided to wait until
further data were available for a set using a tun-
ing system of this type. Since that time I have
watched every issue of Rabpro News but no further
data have been published. The system has re-
markable possibilities and I am surc that many
of vour readers would be interested in obtaining
more information about this system. Can you
supply us with experimental data or details for
making one of these filters for the broadcast band,
and zlso data for coupling it to a tuned-radio-fre-
quency receiver?”

(A.) By referring to the diagram (Fig. Q2313A)
or to the diagrams published in the original ar-
ticle, you will see that the filter comprises two
coils L1 and L2 tuned by condensers Cl1 and C2;
these two resonmant circuits are coupled together
through an inductance coil L3. Since L3 acts
only as a coupling device for the two resonant
circuits, the coil may be replaced by a condenser
of rather large capacity., However, for ordinary
purposes, a coil is more practical; since the value
may be changed more easily.

The theoretical discussion {in March Rapto
News) pointed out that, when an aerial is coupled
10 the filter, the capacity between the aerial coil
and the first resonant circuit is sufficient to throw
this circuit out of resonance with the other and,
in order to gang the two tuning condensers together,
it is therefore mnecessary to place a small com-
pensating condenser (C6, C7) across each of them.
A practical circuit with two stages of tuned-radio-
frequency amplification is shown in Fig. Q2313B.

Coll Constants

In the filter, coils L1 and L2 are wound on
3-inch forms. Coil .1 has a primary of 10 turns
and a secondary of 47 turns of No. 24 S.C.C.
wire; a space of about Y-inch should be left be-
tween the two windings. Coil L2 is similar to
L1 except that the positions of the two coils are
reversed. It is absolutely necessary to shield L2
and L3; since the filter will not operate properly
if a current is introduced into these coils from
any other source than coil L1. Since coil L1 is
coupled to the aerial, it will not be necessary to
shield this coil.

The size of coil L3 is very important and these
instructions should be followed exactly when build-
ing it. It is wound on a tube 1 inch in diameter
and contains 5 turns of the same wire as used
on the other coils. The inductance of this coil
is approximately 1.2 microhenrics and, if a con-
denser is used to replace it, one with a capacity
of .025 mf. should be employed. The reason why
coil L3 is so critical is that this coil is used to
couple the two resonant circuits together. Its
value determines the degree of coupling, also the
width of the band covered by the filter; and any
changes in the constants will also change the
characteristics of the filter.

When using the Band Selector with a tuned-
radio-frequency set, the other tuning circuits should
be made rather broad, so that the good qualities
of the filter are not lost. The easiest way to

accomplish this is to make the coils small and
use fine wire. With .0003- or .00035-mf. tuning
condensers, L4 and L5 can be wound on 2-inch
forms with No, 28 D.C.C. wire; the primary
with 12 turns and the secondary with 86 turns
of the same wire. A space of about 1/8-inch is
left between the two coils on the tube. The other
parts of the R.F., amplifier are the same as in
any other set and any convenient method of
oscillation control can be employed. If it is so
desired, the condensers C3 and C4 may be ganged

Q2313A

The essential civcuit of the Vrweeland band-
selector,  The coupling unit L3 governs the
width of the wvadio-frequency band amplified.

together, since the tuning is purposely made broad
in these two circuits. The resistors R2, R3 and
R4 are filament ballasts; Their value depends
on the type of tubes employed. Any good audio-
frequency amplifier may be coupled to the output
of the detector tube.

Coil or Condenser?
The data given for this band selector are experi-
mental and a certain amount of alteration may

in order to get the correct band
width for your receiver. However, the inductance
values were checked in an experimental model
and found to give a band slightly wider than 20
kilocycles at 200 meters, and slightly narrower at
the higher wavelengths. The use of a condenser
for coupling, in place of coil L3, will give slightly
better characteristics on the longer waves; since
it tends to broaden the tuning or widen the band
on the upper waves and narrow it on the shorter
waves. However, as explained before, the difficulty
in obtaining the correct capacity to give the exact
characteristics led to the use of an inductance in
the experimental model. The experimental values
for the coils and capacities were derived from the
formulas and diagrams in the Bureau of Stan-
dards’ Circular No, 74, Tor further information
on the subject, we would suggest that the experi-
menter read the previous article on the theoretical
operation of the band selector.

be necessary

ELECTRIC ULTRADYNE L2

(2314.) Mr, - Robert Schwartz, Philadelphia,
Pa., asks:
(Q.) Will it be practicable to change an old

Ultradyne L2, which was built in the early part
of 1926, into an electric set by rewiring it for
the A.C. tubes? If it will, I would appreciate
seeing the diagram with the changes, in the next
issue of your magazine.”

(A.) You will find the diagram you desire on
page 568, (See Fig. 0Q2314.) A number of
changes are necessary, including the use of twisted
wires for all the filament leads. The heater-type
227 tubes are used in all stages except the last
audio-frequency stage, which employs a 171A or
112A tube; since these power tubes have a much
higher level of undistorted output and, naturally,
their use will reduce distortion. The center point
of the filament circuit in this stage is obtained
by connecting the center-tapped resistor R3 be-
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Diagram of a receiver in which a band-selector unit is followed by itwo R.F. stages.

Data for

L1, L2 and L3 are given above; L4 and L5 may be anyv coils suited to the condensers wused.
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tween the filament leads and the ground terminal.
The method of controlling oscillation in the inter-
mediate-frequency amplifier is also changed, since
the usual potentiometer method cannot be employed.
The control used is the 500,000-ohm variable
resistor R2 in the plate lead of the three inter-
mediate tubes; this reduces the plate voltage
sufficiently to prevent the tubes from oscillating,

The parts should be laid out so that they are
in the approximate positions used in the original
battery set. The intermediate-frequency trans-
formers should be placed at right angles, and the
usual precautions should be taken to shield the
sensitizing coil from the panel. The specifications
for the other parts should remain the same; al-
though we believe that better quality may usually
be obtained by replacing the transformers with
new ones of more recent design, unless they have
been changed since the set was originally built.

If you desire to make mnew coils or replace
any of the parts, you will find the diagram and
specifications for this set in 1001 Questions and
Answers, Volume No. 2,

SCREEN-GRID STROBODYNE DATA

(2315) Mr. S. Savder, Hackensack, N. J.,
writes.

(Q.) “I am building the Screen-Grid Strobodyne
from the instructions in the September Rapio
News, but I have struck a smag in mounting
condenser C3. The blueprints do not specify how
this condenser is insulated from the shield, but
it is evident that it must be insulated; since part
of L3 would be short-circuited if the condenser
were connected directly to the shield. WWhat I
would like to know is, how this condenser should
be mounted to the side of the shield.”

(A.) The best way to mount this condenser C3
is as follows:

Only the hole for the shaft of the condenser
should be drilled in the front of shield S3. Two
bakelite plates will be required as shown in the
accompanying diagram, Fig. Q2315. One is drilled
with seven holes and the other contains only five.
Mount condenser C3 on the mounting plate with
seven holes, then place the condenser and the two
plates together, with the shaft of the condenser
protruding through the hole in the shield. Mark
the positions of the four corner holes on 'the
shield with a pencil or center-punch and drill
them.  Finally, place screws through the holes
and fasten the condenser in place. It will be
seen from this explanation that the condenser
is mounted on one of the insulating plates, while
the other serves as a spacer to insulate the mount-
ing screws on the condenser, from the shield.
The four screws are so placed that they do not
touch the condenser.

FRAME OF
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(K] e
e 25 — ‘____2“1'
JL - £ R, P EN 2 l_1»
4 Iz N =_.:; 4 - s
H
—1
= o1 h}f’ p
Y ©
S T le AT
4 i
H = I s .
@yl = sion [

u .
1671671 "5 pRILL. 8 HOLES
Y30 DRILL. C'T'SK FOR FLAT HEAD SCR'S.

MAKE ONE OF EACH. BAKELITE OR
3/g" THICK.

HARD RUBBER.

4 HOLES

3/8' DR.-~
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Builders of the Screen-Grid Strobodyne who

have encountered any problem s wmounting

the oscillator condenser C3 will find a con-

venient method shown. Consult the diagrams
published previously.

GROUND CONNECTIONS
(2316) Mr. J. E. Andrews, Hastings,
writes:

Q)

Neb.,

“After reading all the available informa-
tion about ground connections I have come to
the conclusion that the ground in my set is
not as good as it should be, for the best reception.

I have done some experimenting with different-

grounds on my broadcast and short-wave receivers

and I encountered several unusual experiences.
For instance, when using my broadcast set, 1
caused a shott-circuit when trying to combine a

light-socket aerial with the regular one. In refer-
ence to this matter, I believe that I saw a way
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for protecting sets, when
ployed, in a magazine some time ago.
not been able to locate the article.

“I have also heard that a counterpoise will
sometimes work better than a regular ground. I
would like to try this type of ground but I do
not have any data on hand. On the short waves
I have been using an aerial about 100 feet long,
but T believe that a shorter one would be better.
I certainly would appreciate any information that
you can give me, both on my particular problem,
and on grounds in general.”

(A.) Tt has often been found on examination
that a receiver which has been carefully made,
and used with the best available aerial, has a
ground connection which is little better than noue
at all. It must be remembered that the efficiency
of the ground is just as important as that of
the aerial and the receiver. The signals are
received by both the aerial and ground; since
they act as the plates of a large condenser, with
the air between them as the dielectric. This cor-
responds to a condenser with one side perfectly
connected and insulated and the other poorly made
and very carelessly connected, In these days of
low-loss apparatus, who would think of using such
a condenser? Yet, this is exactly what is done
in innumerable cases.

The plates of a good condenser must be made
of a good conducting material and, for the same
reason, the ground connection must be a conductor.
Dry earth is not a good conductor and, for this
reason, it is necessary in some manner to pene-
trate into the wet ground underneath. There
are a number of ways of doing this.

power units were em-
I have

Constructing a Ground System

The most common method is to connect a wire
to the cold-water pipe. This generally forms a
fairly good ground because the pipes run down
deep into the ground. In most cases, the pipes
running to the mains are of metal and the mains
are also made of metal. Tor this reason, the
only resistance offered is due to the natural
resistance of the pipe material and the joints
between the pipes. In order to get the bDest
service from a water-pipe ground, the radio should
be connected to the pipe as close to the point
where it enters the building as possible. This
is especially true if a water meter is located in
the building, as shown in Fig. Q2316A, as the
meter’s construction introduces considerable resist-
ance, The ground wire should be carried down
to the basement, even though no water meter is
located in the building.

The gas pipe must never be used for a ground.
In the first place, there is danger of fire if a
strong static discharge hits the aerial. Then, too,

(Continued on page 599)
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The Ultradyne L2 schematic cireuit is shown aboce with the neces-
sary changes to adapt it to the use of A.C. (227-type) tubes. Values
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not given are those of the hook-up as orviginally published. A dif-
ferent method of oscillution control is used in the amplifier.
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TANDING guard at the door of tone,

Thordarson audio and power transform-

ers do their part in making real musical in-

struments of hundreds of thousands of radio
receivers annually.

Leading receiver manufacturers are well
aware of the important relationship between
the choice of transformers and the musical
characteristics of their instruments. No won-
der, then, that the majority of manufacturers
of quality radio receivers have turned to
Thordarson as the logical transformer source.

When buying your receiver, insist on
Thordarson amplification and power supply.
The set manufacturer who uses Thordarson
transformers can be depended upon to have
the balance of his receiver in keeping with
this high standard of performance.

Custom set builders will find Thordarson

transformers to meet every radio need
at their nearest parts dealer.

THORDARSON

TRANSFORMERS
SUPREME IN MUSICAL PERFORMANCE-

8585

=

<

Please say you saw it in RADIO NEWS

www americanradiohistorv com

569


www.americanradiohistory.com

570

EAL MOVIE
Teach You

ELECTRICITY

at HOME

ERE is a new, amasingly simple and

practical way of learning to do electrical
work. It is so sure of results that we must give
you the training and employment service nec-
essary to get you a better job and more money
or you need not pay a cent!

Think of it! You take no chance. You are
assured of thorough preparation for the many
opportunities in this great industry which is
constantly calling for more trained men. We
not only train you, we help you get the job.
How can we do it? By a wonderful new
method of teaching which makes every-
thing about electricity easy to understand.

You Learn Easily,
Quickly, Thoroughly

We furnish you with the
projector, so simple anyone
can operate it, and thou-
sands of feet of film. You
see all types of electrical
machinery in operation,
animated diagrams which
make the facts about elec-
tricity as plain, easy to grasp
and as enjoyable as looking
at a movie in your favorite
theatre!

Here’s what a practicing
electrical engineer says: “1
am amazed at how simply
you explain the facts about
electricity. The points are
so much easier to gras
than by the usual methods
of instruction that the stu-
dent must make quicker,
surer progress.” Charles E.
Fitz, M. E,, E. E., formerly
associated with Steinmetz.

Course includes drafting in-
struction and complete professional drafting outfit,
preparing you for all kinds of work in elecericity. Our
employment service helps you locate 2 big pay job in
the branch of electricity which interests you most.
Three Lessons and New Book

FRE “The FilmWayto Bigger Pay”

Mail the coupon, for three actual lessons showing how
we use real mouon pictures to make the faces about
electricity easy to grasp. Qur new book describes the
wonderful opportunities for a better job in electricity
and gives complete details of this fascinating way to
learn. Start now to move into the bigger pay class,

Qhe NATIONAL SCHOOL of
VISUALGEDUCATION

"The Film Way to Bigger Pay "~

F E Three Lessons

20d our new
book, *The Film Way to Big-
8et Pay in Electricity,” if you
ace at once. Make a start to-
ward a better job and bigger

pay.The coupon is the first
step; send it NOW.

T

You Get This
DeVry Projector
Anyone can operate this
standard DeVry projec-
tor (value $75) furnished
withoutextracosttoevery
student foruse duringthe
course. Operates from a
light connection, or auto
battery. Thousands of
feet of filin included.

Drafting Set Given

A complete professional

outfit, including fine set

ofinstruments in glush-

lined case, as shown,

given with the course at
no added cost.

Plecase
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RADIO NEWS FREE BLUEPRINTS Nos. 69 and 70

RaDIO NEws]:
|

FREE f
'BLUE PRIHTiJ

ARTICLE "
4

specifications.
each month.

O encourage the construction of radio apparatus illustrated

in this magazine, and make it easicr for our readers, IRanio
News makes up cach month large blue prints of the diagrams
which accompany the principal constructional articles; these sets
include full-sized drilling templates, coil data, ete., where required,
and in each case a list of the apparatus originally used, with fult
Secveral thousand of these have been distributed

If yvon desire a set of blueprints for any or all of the apparatus
described in this montl’s Free Blueprint  articles, fill out the
enclosed coupon as directed and send it in.

The blueprints re-

quested will he mailed to you without charge, postpaid. We cannot send blueprints with

magazines, or accept indefinite requests for blueprints to be issued in the future.

Delay

will be cansed by the use of requests other than on this form, as this publishing office

has many departments.

Blueprint Department, RADIO NEWS:

(A)

230 T'ifth Avenue, New York, N. Y. (U. S. A))

I am interested in the construction of the following apparatus described in RADIO

NEWS for December, 1928.
of the items checked.

O No. 69

—
O No. 70

Name

Please send me a free set of large blueprints for each

A Plugless Short-Wave Receiver.

An Adjustable “I3” Power Unit.

Street Number

Postoftice

State (Province, ete.)

(Please typewrite your name and address or print it with a pen—not a pencil—as
many signatures cannot be read. This will avoid errors in addressing the mail.)

Equipment for Television Experiments

(Continued from page 5.33)

becomes a universal receiver. WGY may
be rcceived on the 24-hole section, provid-
ing the disc is run at a speed of 1,025
revolutions per minute.

A variable resistor, (not shown in the
picture) is included in the kit. Aside from
this item, the kit comprises three double-
resistor mountings, with a coupling conden-
ser in each base, for the construction of
three stages of resistance-coupled amplifica-
tion; a universal mwtor of the induction
type; a neon tube of the company’s own
manufacture, the disc as described, and a
motor bushing for mounting the last. A
comprehensive book of instructions accom-
panies the kit.

Manufacturer: The Daven
poration, Newark, N. J.

Radio Cor-

Small But Practical Discs

Already making and selling 48-hole discs
in two sizes, 2¢ and 12 inches, one manu-
facturer announces also the introduction of
what is, doubtless, the smallest dise avail-
able, together with the frame upon which
it and its accessories are mounted. 'The
new disc is but six inches in diameter and
of the 24-hole type suitable for viewing the
images transmitted from WGY. The discs
produced by this manufacturer are of
aluntinum finished in black and are pre-
cision-drilled with round holes. Their 48-hole
disc allows reproduction of images 1%%-inch

say you saw it in RADIO
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square, from either WRNY or W3XK.
The 12-inch disc gives a picture about one
inch square, while the 6-inch disc used on
WGY gives an image about 34-inch square.
One of the two pictures of this compara-
tively miniature apparatus (Fig. I), shows
a  12-inch-disc receiver made up in the
laboratory by Philip A. Eyrick, (at right,
pointing to the neon tube), and William
G. Smith. The other (Fig. J) shows
James Millen, who is another of the radio
cngineers associated with this design re-
search, operating this receiver in his homne.

This machine has a substantial steel frame
and is very rigid. 'The motor is of the
synchronous type, turning over at 1,800
revolutions per minute, giving a disc speed
of either 450 or 900 revolutions per minute
through special reduction gears. The vari-
able resistor mounted behind the panel is
for the adjustment of the brilliancy of the
neon tube. Proper framing of the image is
accomplished by means of a knob on the
front panel which shifts the position of the
disc without changing its speced. The front
panel is of hakelite, 14 inches square.

The apparatus illustrated is an experi-
mental model, which cannot be readily
duplicated by the amateur unless he has
special machine equipinent; its eonstruction
is intended to show the practicability of a
small disc driven by a small motor. The
advantages of the small disc are the avoid-

NEIVS
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"Heres the |
PROOF

Made 5185 in
Three Weeks’

Spare Time
I have met with
continued  suc-
cess. [Forinstance,

)
{ reeentlyIrealized
v aprotitof 8185 in
3 three wecks for
spare time work.

hour. Right now :
nore money in my sparc time
than I am makingin myregular
job. T have been making good
money almost from the time I
enrolled. Y am going to give up
my present position and open a
Radio shop. The N. R. 1. has
put me on the solid road to suc-
cess. —Peter J. Dunn, 901 N,
Momnroe St., Baltimore, Md.

Made $588
in One Month )
The training I e owe
received from you e
has done me 2 ]

world of good. ‘{?
Some time ago, 4
AT A

ok |
il

&

during one of our
busy months, I
made 8583, I am .
servicing all makes of Radio re-
eeiving sets. I haven't found
anything so far that. T could not
handle alone. My boss is !nghly
pleased with my work since T
have been uble to handle our
entire output of sets herealone. -
Herbert Reese, 2215 South E,
Street, Ehwood, Indiana.

Earns Price of Course in

One Week's Spare Time

I have been 50 busy with Radio
work that I ha ve not had time
to study. The other week, in
spare time, I carned enough to
pay for my course. I havenore
work than I ean do. Recently I
made enough  money in one
month's spare time to pay for o
8375 heautiful _console ali-glee-
tric Radin.  ¥When I enrolled I
dld nok know the dilfercnce be-
tween & rheostat and a coil.
Now T am_making all kinds of
money. —Iarle Cummings, 18
Wehster Street, Haverhili, Mass.
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T you are earning a penny less than $50 a weelk,
L send for my book of information on the opportunities
in Radio. It's FREE. Clip the coupon NOW. A
flood of gold is pouring into this new business, creating
hundreds of big pay jobs. Why go along at $25, $30
or $45 a week when the good jobs in Radio pay $50,
875, and up to $250 a week. My book, “Rich Rewards
in Radio,” gives full information on these big jobs and
explains how you can quickly become a Radio Expert
through my casy, practical, home-study training.

SALARIES OF $50 TO $250 A
WEEK NOT UNUSUAL!

Get into this live-wire profession of quick success. Radio neceds
trained men. The amazing growth of the Radio business has
astounded the world. In a few short years three hundred thousand
jobs have been created. And the biggest growth of Radio is still
to come. That’s why salaries of $50 to $250 a weck are not un-
usual. Radio simply hasn't got nearly the number of thoroughly
trained men it needs. Study Radio and after only a short time
land yourself a REAL job with a REAL future.

YOU CAN LEARN QUICKLY ANDIEASILY
IN SPARE TIME

Hundreds of N. R. I. trained men are today making big money—
holding down big jobs—in the Radio field. Men just like you—
their only advantage is training. You, too, can become n Radio
Expert just as they did by our new practical methods. Our
tested, clear training, makes it easy for you to learn. You can
stay home, hold vour job, and learn quickly in your spare time.
Lack of education or experience are no drawbacks, You can
read and write. That’s enough.

MANY EARN 5(5, $20, $30 WEEKLY
ON THE SIDE WHILE LEARNING

My Radio course is the famous course *‘that pays for itself.”
vou to begin making money almost the day you enroll. My
new practical method makes this possible. I give you S8IX
BIG OUTTIITS of Radio parts with my eourse. You are taught to
build practically every tyvpe of receiving set known. M. E. Sullivan,
4192 73rd Street. Brooklyn, N.Y,. writes. “‘L made $720 while studying.””
Farle Cummings, 18 Webster Street, Haverhill, Mass.: *‘T made 7
in one month.” G. W. Page, 1807 21st Ave., Nashville, Tenn.:
picked up $835 in my spave time while studying.”

YOUR MONEY BACK IF NOT SATISFIED

“T'11 give yvou just the training vou need to get Into the Radio business.
My course fits you for all lines—manufacturing, selling, servieing
sets, in business for vourself. operating on board ship or in a broad-
casting station—and many others. I back up my training with o sicned
agreement to refund cvery penny of your monev if, after completion,
you are not satistied with the course I give you.

ACT NOW—
64-Page Book Is FREE

Send for this big book of Radio in-
formation. It won't cost you a benny.
It has put hundreds of fellows on the
road to bigmer pay and success. Get
it. Investigate. Sce what Radio has
to offer you, and how my Employment
Department helps you get into Radig
after you graduate. Clip or tear out
the coupon and mail it RIGHT NOW.

J. E. SMITH, President
Dept. 44-S

National Radio Institute
Washington, D. C

I teach

saw 1¢ in

Please say vou
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You can build
100 circuits with
the six big outfits

'\of Radio parts
= sligiveyou

practical way
to big pay

J. E. SMITH, President
Dept. 44-S, National Radio Institute
Washington, D. C.

Dear Mr. Smith: Kindly send me vour big book, “Rich
Rewards in Radio.” giving information on the biz-money
opportunities in Radio and your practical method of teach-
ing with six big Outiits. I understand this book is Iree,
and that this plaees nie under no obligation whatever.

RADIO

Name. ..., .. 5 AT« AT BT T A PRy - .. Age.
B X .
CUY- .o e SIAe. v e gae .
Occuvation.
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Melodies Caught
in Flight with

RADIO /#/TUBES

As the Yule-logs crackle and
music fills the air, enjoy the
Christmas melodies to their ut-
most by having new Cunning-
ham Radio Tubes in every socket
of vour radio.

These “ambassadors of joy”
make delightful Christmas gifts.

E. T. CUNNINGHAM, Inc.

New York Chicago San Francisco

Manufactured and sold under rights, patents

and inventions owned and/or controlled by
Radio Corporation of America

WYL SR A L e S

Please

ance of undue wabbling and the excellent
images therefore obtainable; they may be
magnified conveniently.

Manufacturer: The National Company,
Malden, Mass.

An Inexpensive Model

One laboratory, whose transmissions of
“radio movies” have proven very popular
with short-wave fans, is marketing what
is now probably the cheapest and simplest
fundamental television kit now available. A
12-inch paper dise, cut with a spiral of
48 holes, is furnished with a wooden block
which acts a support for a large machine-
bolt, to which is clamped the paper disc,
the bolt acting as a shaft. The disc itself,
which is octagonal in shape, is clamped be-
tween two 6-inch phonograph records, and
is intended to be driven by a small wheel
attached to the motor. (This scheme was
described in detail on page 420 of the
November. issue of Rapio News). The neon
tube, of the cheapest type, is mounted in
a simply-wired socket which is supported
in the end of the same wooden block which
holds the shaft. The driving-motor, which
must be supplied by the builder himself,
slides on a wooden block. The speed of the
disc is adjusted by moving the rubber wheel
along the surface of the rear phonograph
record; a method similar to the system de-
scribed at the beginning of this article. In
spite of the apparent crudeness of this
outfit, it really produces excellent results on
thes WRNY-W2XAL and the W3XK
television transmissions. The image is only
about 34-inch square but is readily distin-
guishable. (Sce Fig. H, page 533.)

Manufacturer: The Jenkins Laboratories,
Washington, D. C.

Problems of Handling Big
Amplifier Output

NE of the best lineups for a 250-type

power amplifier is that of a three-stage
system, using two stages of standard trans-
former-coupled audio-frequency amplifica-
tion with 201\ tubes and 3:l-ratio trans-
formers and a power stage with the 250
tube, This last stage should be coupled
to the second audio-frequency stage by
means of a I:I-ratio audio transformer.

It must be taken into consideration that,
unless the proper associated equipment both
for the amplifier and for the reproducer
is emploved, the results may not be as
good as they might be,

The large power output of such amplifiers
demands that a speaker be used which is
capable of handling this tremendous output.
If the ordinary type of units such as are
used in many horn- and cone-type loud
speakers or even the comparatively higher-
grade types of balanced-armature units
is emploved, distortion is bound to re-
sult because the armatures of such units,
when brought close to the pole pieces, will

cause an uneven response to low or high

frequencies.

Where great volume without distortion is
desired, the best type of loud-speaker unit
to employ is the electrodynamic type, in
which the diaphragm of the speaker is con-
neeted fixedly to a coil winding which
carries the speech frequencies. This coil
moves in a constant field created by an
clectromagnet, so that there is no tendency
to distort through any uneven attraction of
the armature.
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The newest radio wrinkles—A~(, grid tube.
short wave, television, dynamic speakers,
newest tubec and circuits—anything and
everything in radio—sre pow ready for
you at Barawil’s. With elections, foot—
ball, National broadeasting, Rosy and
other big doings filling the air, thou-
sands of newcomers will take to
radio this year as never before. Busi-
ness will be good—Set builders will
make money. You can clean up big
by Buying from Barawik—the old-
est, biggest, most reliable radio
house in the world. Let us prove it.
Send now for the Big Look—all
ready for you—free. Get the latest
radio information and lowest prices,

BARAWl K CO.

2 B canaALSTA.,
CHICAGO u.s.A,

This Big Book Sent
to You Free

Address....

Learn in Los Angeles.

Thoroughly practical
course prepares young men, 18 and over, for

technical and exccutive positions., TUnlimited
opportunities in California for continuocus ad-
vancement. 32 instructors. Unexcelled equip-~
ment, 23rd successful year. 17,000 active
graduates, Highest Type Training. Recognized
by ZElectrical Industry. Nominal Entrance
Requirements. Employment Service during and
after training. California spending $100,000,000
in electrical development. Xarge. illustrated *
catalog sent ¥ree, Postpaid. Dept. R.N.

NATIONAL ELECTRICAL SCHOOL
4004 S. Figueroa, Los Angeles

Electrify Your Radio
With Kato “A” and “B”
Thnits that connect into

Light Sockets of any
32-VOLT LIGHTING PLANT
Costs very little to oper-
ate. Write to-day,

Dept. N
KATO ENGINEERING CO.
- Mankato, Minn.

THAT EXTREME QUICKNESS

of action necessary to protect radic and rectifier tubes,
filter circuits, galvanometers, milliammeters, ete. (17 x 147
dia.). Approved by leading radio laboratories. Jlount as
shown or hang dlrectly in the line by pushing ¢n a pair of
GRYP-CONNECTOR
Prices, postpaid (C 0.D. or cash unless rated):

thtelfuses, 1/3" 1/16, %, 34, %, 1, Ea, Doz. er 100
15 $1. 50 sl(] 00
20 2.0 15.00

1772 w:lsnn Av, Chicago

CR\P Conncctor;—m pairs
Littelfuse Laboratories, Dept. 4,

: © resizstors and
; :tnnlln:n.-;ers that s#Are
Bullt Bétter — to endure.
Writl for 'Iha Research Warker.
hly publication.
ES5 CORPORATION
- Brooklyn, N. Y.

AEROVOX WIRE
LA Washington Sitxrect
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OLESALE

.-

‘J ers, [&mmmilq Jet gzidm’ ee irm ~
| B and Jgents/

Be sure to get this great 200-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 anv
radio house.

We are ready now to appoint additional
agents in all parts of the country. If you
are contemplating mailing big monev in
radio merchandise, be sure to get in touch
with us at once.

Radio Specialty, as usuval, is first with
all new things. Send at once for free
booklet for lowest prices on all tele-
vison parts which have been put on the
market so far. (If you have Catalog No.
18, just ask for the Television Supple-
ment.)

Those having No.

200 pAG E 18 catalog should

2 . . write to us for new

' RA D l 0 : Supplement de-
3 § scribing all latest
CATA lo GU E y improvements in

Radio.

. u irom Nadios es aill uraerJjiouse.

i i ? i io mail order house in the country. All orders are positively shipped within twenty-four hours;
We are the oldest established, exclusive radio y C p i A
quicl, prompt, courteous service. \We carry a larger variety of radio parts, radio instruments, accessories and radio findings than any
’ ’ other radio house in the country. You will find in Catalog No. 19 the largest assortment of radio
merchandise in this country. Radio Specialty carries move radio parts and radio material than any
other house in the country. You will find in this catalog positively the largest variety of radio
wmerchandise. . 1 . [

f vou are in need of certain small radio parts that other radio and mail order houses do not hother
to carry. get the Rasco Catalog and you will find the small parts there, anything from a screw to cop-
per ribbon. telephone diaphragms, as well as thousands of other small radio findings. Just to men-
tion a few:

Tugs, nuts, jacks, plugs, all kinds of knobs, cords, panels, screws. sliders,
washers, selenium, tinfoil, switches, crystals, cap nut, Litz wire, cord tips.
brass rods, resistances, binding posts, switch parts, carbon balls, switch
points, lock washers, carhon grains, ground clamps, metal pointers, insulated
tubing, low melting metal, antenna connectors. as well as thousands or
other articles. [Fe carry the Largest Variety of Sinall Radio Parts in

the World, BUT 1Ve also carryv Al Staudard Radio Mexr-

chandise.

ANYTHING P 7
IN RADIO 7{ N
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For

Here’s the

Answer

to every question about the
principles, methods, or appa-
ratus of radio transmitting
and receiving.

THE

RADIO
MANUA

A Complete Course in
Radio Operation

In a Single Volume

A Handbook

for
Students
Amateurs
Operators
Inspectors

For the first time
an entire course of
training in one
book — the most
complete and up-
to-date  work on
radio.  Developed
simply and clearly
from the elemen-
tary stage right
through all phases
of principles, practice, and ap-
paratus so that a beginner
with no kunowledge of elec-
tricity may get all he needs
either for amateur operation
or to qualify for a government
license as operator or inspector.

Prepared by Official
Examining Officer

The author, G. E. Sterling, is Radio Inspector
and lxamining Officer. Radio Division, U, S.
Dept. of Commerce. The book has been edited
in detail by Robert 8. Kruse for five vears
Technical Editor of ()ST, the Magazine of the
Radio Relay League. \lany other experts as-

sisted them,

. Elementary Electric-
]6 Chapters COUCY. ity and Magnetism;
Motors and (enerators; Storage Datteries and
Charging Circnits; The Vacuum Tube: Circuits
Employed in Vacunm Tube Transmitters: Modu-
lating Systems; Wavemeters; Piezo-Electric Os-
cillators; \Wave Traps; Marine \'acuum Tube
Transmitters; Radio Broadcasting Equipment;
Arc Transmitters; Spark Trausmitters; Com-
mercial Radio Receivers; Radio Beacons and Di.
rection Finders; Radio Laws and Regulations;
Handling and Abstracting Traffic.

New Information never before available

such as a complete de-
scription of the Western Electric 5-Kilowatt
Broadcasting Transmitter; description and cir-
cuit diagram of \Vestern Electric Superhetero-
dyne Radio Receiving Outfit type 6004-C; Navy
Standard 2-Kilowatt Spark Transmitter; etc.;
etc. Every detail up to the minute.

Free Examination

“The Radio Manual” has just been published. Over

900 pages. Profusely fllustrated. Bound in Flexible
Fabrikeid. The coupen brings the volume for free ex-
amination. If you do not agree that ft is the best

Radio book you have seen, return ft and owe nothing.
If you keep it, send the price of £6.00 within ten days.

Order on This Coupon

D, Van Nostrand Co., Inc.,

8 Warren St., New York

Rend me THE RADIO MANUAL for examina-
tion. Within ten days after receipt I will either
return the volume or send you $6.00. the price
in full (Radio News 12-28)

Name .iiissarissaa

& No.

St

City and State

Please savw

Australia’s Edition of
the Peridyne

“ I all the reccivers which have been
O featured in the Queensland Radio
News,” says that magazine (which
is publishied in Brishane, Australia) in a re-
cent issue—*“none has given us more pride
and pleasure than the simplifiecd Peridyne
Five. Pride, because the set was designed
in our own laboratory, and incorporates one
or two new features not found in the origi-
nal model. Pleasure, because the receiver
is such a remarkable performer, and will,
doubtless, be rebuilt by nany of our read-
ers. We recommend this Peridyne whole-
heartedly and without reservation.”

“Originator of many circuits, and inventor
of several important contributions to the
art, Hugo Gernsback, who developed the
Peridyne principle of variable-shicld tuning,
describes the Peridyne Five as the ideal uni-
control receiver and probably the most
powerful five-tube circuit in existence. Not
a pessimistic claim, this; but one which is
fully justified by a trial of the receiver it-
self,” the technical editor of the Queens-
land Radio News affirms in his construc-
tional article. “Using but five tubes and a
crystal detector, the Peridyne is, without a
shadow of doubt, more than the equal of
many eight-tube superheterodynes, as far as
range and volume are concerned. Contrary
to what its remarkable performance would
lead one to expect, it is neither an expen-
sive nor a difficult set to construct, and it
works right from the word ‘go.” ”

QUALITY, VOLUME, DISTANCE

“This month, we are going to depart from
our usual customn of describing the results
achieved by our own receiver, at the end of
the article. The results are much too good
to keep as long as that, and we feel we must
tell you about them right at the beginning.
When first our Peridyne was constructed
last month, we conformed to the standard
design and used two stages of transformer-
coupled  audio - frequency  amplification.
However, the volume was so terrific that
it was thought it could easily stand the
small reduction in strength which would bhe
occasioned by the use of resistance coup-
ling. Accordingly, the first audio trans-
former was removed and replaced by a
resistance-coupled unit. The results were
startling, and, whatever the reduction of
volume should have becn, it was wholly in-
appreciable in actual practice. The tone
quality, as might have been expected, was a
revelation, and we straightaway decided
that here was the ideal Peridyne.”

“T'he set has been in use for two months,
and in that time we have listened to prac-
tically all the Australian stations, small
and large; the New Zealand stations, 1Y A
and 2Y4A, and JOAK and JOBK, hoth in
Japan (owver 4,500 miles.—Fprror, R.apio
News). Al these stations have been heard
on the loud speaker and on an indoor aerial
35 feet long. As a matter of fact, we have
rcached the conclusion that an outdoor
acrial is nnnecessary with the Peridyne; as
the volume appears to be almost as great
and the selectivity certainly much Detter
when opcrating on an indoor wire.”

The Australian edition of the Peridyne
was built with components of both British
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NEW!90 Volt

| Power Unit|
/

Positively Eliminates
Hums, Line Noises, etc.
Greater Volume and

/
Clarity Guaranteed

Non-acld and nolseless. All detector and intermedia;
voltages plainly marked. Simpler to hook up than dlsse'
cells, Operates 1 to 12 tubes. If not thoroughly satis-
fied return after using 30 days for complete refund.
Guaranteed further 2 years. For 110-120 volts A C. 25
to 60 cycle current, 90 _volts, S12.75: 1121¢, $15.25:
135, 817.50; 157}% $19.50; 180, $24.00; 202’14, $26.00.
Also built for D.C. current 110 and 32 volts at only
$3.00 additional, any sizc above. Ample stocks—same
day shipments. Simply say—ship C.0.D. or write for
my interesting literature, testimontals, etc.

B. HAWLEY SMITH

334 Washington Ave., Danbury, Conn., U.S.A.

Barawlk, the first and oldest radio
Bpeci; ouse, offers

service this year,
Emckel; shipments,

owWer prices. %
1 with anold estalahshed,p reliable
house, Get honest goods, honest service,
honest prices. Barawik service makes you
more money. Send now for big new Catai’ogshow-
ing lowest wholesale prices.

BARAWIK CO, 22 caat ste-,

— Moil This Coupon Now for. Free Radio Guide

Addr

\f it sz.ﬁoply hou

ESTABLISHED 30 YEARS
We Have Complete Kits For All Circuits

Now appearing or which have appeared
in ““Radio News’’ and other publications.

Send for Circuit Booklet& Catalog
M. & H. Sporting Goods Co.
512 Market St., Phila., Pa.

Be an Expert RADIO OPERATOR

Fascinating work. Wonderful opportunities. |
Good pay. Teleplex Code Sender teaches you
at homein half the usual time. Reproduces actual
sending of expert operators. Sends you messages, ij
radi etc—regular code trafic
anywhere, any time, any speed. U. S.
Navy and leading schools endorse Tele-
plex as quick, easy. thorough. Complete
set instruction tapes sup\pII{ed atno extra
cost. Write for Booklet NR.
TELEPLEX COMPANY
76 Cortlandt St., New York, N. Y.

E. C. A. DRI-LINE “A” ELIMINATOR
GO excle, output 3 A.. 4.6 V. No Battery —SILENT—
$16.00 I3, Eliminators New Line K, 150 Volt 50 miiamps. 4
taps, C bias 280 bulb, comblete, $10.00, Model KXW 80
mills.. 180 volts, 5.0 V power tube taps, 28¢ bulb, $11.75,
A-B-C Eliminater 3 A.. 6 V. "“A’ side, 180 volts. 5 taps,
80 mills. B 4.5, 27, 40 ¥, “C” DRI-LINE type $20.00
complete. TUnderground Aerials, NEW! No lightning haz-
ard—complete, $3.75. Shield grid sets, AC sets, parts.
Dealers wanted. Above prices are discounts of 30‘% from

list. (‘:ltnlo? 58. ELECTRO-CHEMICAL COMPANY OF
AMERICA, indianapolis, Ind.
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and American manufacture, and used Brit-
ish four-volt tubes. Its constructor con-
tinues in his article:

ALTERATIONS TO SUIT PARTS

“In the original Peridyne, three rheostats
ave specified, one for each R.I. tube, und
one for the detector. Intensive experiment
failed to show any appreciable advantage
which could be gained by their use; so a
single rheostat was utilized for controlling
both R.F. tubes at the one time, and the
detector and audio tubes are placed in
charge of amperite automatic filament
ballasts.

“To insure efficient transfer of encrgv be-
tween the first and second audio stages, a
high-mu high-impedance tube is employed in
the third socket, because it is followed by a
high resistance in its plate cireuit”—uwith
resistance coupling.  As a .0005-mf. three-
gang tuning unit was not obtainable when
the set was built, .00015-nf. fixed condensers
were placed across the sections of the triple
.00035-mf. condenser used; and the con-
structor reversed connections to the pri-
mary of the A.F. transformer to remedy
“motorboating” when using a “B” power
unit.  In other regards, the original Peri-
dyne circuit was followed.

“A final word,” adds the Australian at
the close of his article: “IWe have heard
quite a lot of adverse comment, mainly from
those who have not tried it, concerning the
Peridyne circuit. That is alwavs the case
with anything new, and is to be regretted.
However, with the results which our own
model has produced—and from the way in
which it is working at the present time—
we are convinced that there is no fallacy
about the Peridyne principle. It is a note-
worthy receiver and one which will be popu-
lar for some time to come.”

Radio Wrinkles

(Continued from page 539)

attempt its construction. Ilowever, if a
tube socket is nceded when none is avail-
able it is considered an invaluable piece of
cquipment.  In this connection, the wrinkle
described in Fig. 8 may prove valuable to
many cxperimenters; this illustration shows
Low it is possible to make a very satisfac-
tory socket out of an old UX tube base.
It is very easy to make a socket in the
manner described and the cost is almost
negligible.

To make the socket, take any UX-tvpe
tube which has been burnt out and remove
the glass from the base.  (The easiest way
to do this is to wrap the tube in paper and
apply pressure to it in a vise, or hit it with
a hammer.) Now clean out the glass and
cement from the inside of the base with
a knife. The next step is to break off the
four prongs of the hase and then drill holes
through the base and prongs from the upper
side of the tube base; a No. 80 drill should
be used for the small prongs and a No, 20
drill is nceded for the large prongs.

Five additional holes are neceded in the
tube hase. One hole must be drilled and
countersunk in the center of the base, equi-
distant from the four prongs for the mount-
ing screws and four holes are needed for the
binding posts. The binding-post holes are
located about 14-ineh from the rim of the
base and directly under each of the holes
for the prongs.

Solve Your Radio
Problems with

ELECTRAD RADIO
CONTROLS

Whether your problem is one of R.IV. oscillations,
controlling tone and volume, or control of voltage in
B-IEliminators, you will find the true solution in
Ilectro Llesistance Control.

These resistances are backed by the highest reputa-
tion of quality. We must uphold that reputation.
Therefore, only the most scientifie designs and finest
materials are used in their construction. To assure
the highest order of performance and satisfaction,
insist on Klectrad Controls.

PHASATROL

A True Balancing Device for
Radio Frequency Amplifiers

You can solve the problem of R.F. oscillation noises
by inserting a Phasatrol for each stage of R.F.
amplification.

After installatiom of Phasatrol, it is possible to
adjust its variable resistance to a permanent value
for an amplifying tube so that no further chance of
oscillations breaking out is experienced.

Very easy to install in the circuit. Price $2.%5 each.

TONATROL

TRADE MARIK
A Complete Line of Volume Controls

Smooth, gradual control of intensity under all con-
ditions will be your reward if you incorporate the
Tonatrol Volume Control in your receiver. Tonatrols
are variable resistors of the famous Royalty type,
especially designed with the requirements of different
circuits in mind. Turnished in standard types or with
battery switeh or power switeh attached. TFrom £1.50

to $3.00,
TRUVOLT
All-Wire Resistances

Remarkably accurate and eHi-
cient for control of voltage in B-
Eliminators dne to their exclusive,
air-cooled design and construction. .

Truvolt Variables simplify B- Mall
Tliminator construction by elimi-

Nt 2
Reg. U. 8. Pat. O, Licensed §
by TRider Rudio Corporation. ¥
Pat’d 5-2-16: 7-27-26;
Pats. Pending.

Trade Mark
Exclusively Licensed by Tech-
Corporation _ Under
S, Patent Nos. 1533638,

1034103, 1034104

natlil_lg dlilfﬁcullt calculation and coupon

making all adjustments easy. 22

Stock Sizes, $3.50 each. for full

i Truvoelt Fixed are adjustable to . f
different set valucs by the use of mniormas-
sliding clip taps—an exclusive .
Truvolt feature! Made in all de- tion.

sirable resistance values and cur-
rent ratings.

ROYALTY

/
Variable High Resistances yd
A stundard resistance widely recom- / >
mended for its accuracy and dependabil- o
ity wherever variable high resistances VAR NI I
are required in high frequency cir- o X wa‘?
cuits. VAR S RN N
Made with the best insulating VA RN
materials and free from injurious 78 o S
inductance and capacity effects. VA S S
Same resistance alwuavs se- Ve {\‘\'ﬁ(\o *z."QPQ\Q@\‘\‘. &
cured at same point. Entire VAR S R RN
| range of resistance covered P S g T Y
in one turn of knob. NSNS S
There is a type tor 7 SIS WSS
/ every radio purpose VAR c}'x“@\"\“g\\\-v\ S -
] - . $ ) " & >
TExclusively Licensed by Tech- 11 m all, desig- 7 & \'x‘m@Q\ \->\L\“‘\.\\°‘\\~Q
nidyne  Corporation Under p‘ﬂted Type A to VAR N \k.&"*\ W -
. Patent No. 1593638, Type L. Potenti- /. &S ¥ 0 -
1034103, 103210% ' ometer types &0 SehaSuhsNL LI
$2.00. "A1l 7 Y S e
. s SO Y
— others  §1.50. /" 3® S 3 3
2 ELECTRAD specializes in R IR &
() a”fuRlId!mei) of Controls for /@\f"\d“% @‘\\G\v“\ \Q\" RN
all Radio Purposes, includ- EACERE QTR
ing Television /_/ LTS =
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Would you give
the price of a
shave to earn

TH JUSANDS
IN RADIO?

Mail coupon below for
details of amasing home-
study radio course.

THE Radio Institute of America,

conducted by RCA and sponsored
byGeneral Electricand Westinghouse,
now offers you at remarkably low
cost the training you need for success
in radio. The price of an occasional

shave saved, more than pays for it!

Nothing so clear, comprehensive and
up-to-date, nothing so generous in
apparatus furnished has ever before
been offered in radio training by any

organization.

Helped thousands to_succeed

‘This is basically the same course that
has enabled our thousands of gradu-
ates to advance to positions of im-
portance and high remuneration in
the respected profession of radio. But
new and revolutionary changes make
the instruction clearer and easier, per-
mitting faster progress—and the
course now embraces television, air-
plane radio equipment and photo-

radiograms.

You can study at home—when you
please and aslong as you please. Your
rate of progress is limited only by your

own ability.

Mail coupon now

It brings you—free—an interesting
illustrated booklet that shows the
tremendous opportunities in the radio
industry and tells how the Radio In-
stitute of America’s course of home
study can show you the way to big
success in Radio. Mail the coupon at

once.

RADIO INSTITUTE
OF AMERICA

Dept. A-12 326 Broadway
New York, N.Y.

”gbo

i
&
&

vavvvv’

RADIO INSTITUTE
OF AMERICA

Dept. A-12 326 Broadway
New York City

Please send me your new booklet with
full information about your Home

Scudy Course of Radio Instruction.

o B o i

Please

The next step in the construction of the
socket is to make four contact springs and
these should be of phosphor bronze, if pos-
sible, or stiff brass. The material used for
this purpose should be strips 3/-inch wide
and 11/ inches long, approximately 1,/100-
inch thick. Each should be bent as illus-
trated, and a hole drilled in one end for
mounting purposes. To complete the tube
socket, it is necessary only to mount the
contact springs in place with the four bind-
ing posts.—Contributed by Clyde Trivetts.

Robbing the Cradle

E have often heard that housewives

arce compelled at times to keep a wary
eve upon the doings of hubby; and fre-
quently they note that minor kitchen ap-
pointments have mysteriously disappeared,
only to turn up some time later reincar-
nated as some outlandish electrical appur-
tenance for the benefit of the breadboard
radio. “We fear that the wrinkle to be de-
scribed will do little to case the strain on
the family tie. If anything, it will aggra-
vate matters, and even tend to bring a here-
tofore innocent spectator into the discus-
sion.

The time has come when baby must sur-
render his rubber nipple so that dad’s tubes
will end their occasional howling. A con-
tributor has discovered that the large rub-
ber nipples used in conjunction with the
wide-mouthed nursing bottle make efficient
and economical howl-preventers when
slipped over the tubes. If desired, the nip-
ple may be snipped off, though this will have
nothing to do with the tube’s howl—
Clarence G. Hillner.

Soldering Iron to Steel

OME radio constructors occasionally

find it desirable to solder iron on steel.
This is usually a very difficult procedure,
and success rarely results, no matter how
enthusiastically the job is undertaken. The
following is a way which simplifies the en-
tire process and makes it easy to secure
a neat and permanent connection.

The parts are first cleaned thoroughly,
using a file or sandpaper. They are then
washed in a solution of copper sulphate
(“bluc  vitriol,” obtainable at any drug
store) whiclr is made by mixing one tea-
spoonful of the sulphate in an ounce of
water (stir with a wooden stick or copper
wire). - This process puts a coating of
copper on the iron surface and provides a
suitable base for the solder, which is then
applied in the usual manner.—David D.
Fairbrother.

What’s New in Radio

(Continued from page 541)

best results, the 199 has becn used exten-
sively on short waves for code reception
and has been found to give satisfactory re-
sults over long distances.

In the selection of a ground for a short-
wave receiver even more care should be
exercised than in the installation of a broad-
cast set. The aerial may be of the indoor
type, from 20 to 50 feet long, strung around
the room; or the broadcast aerial may be
used on the “long aerial” post.

Manufacturer: Pilot Flectric Manufac-
turing Co., Brooklyn, New York City.

san it in RADIO
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Send For This Book—
It Offers More Prof-
its to Set Builders!

Radio Fans, from "way back when,” wx‘llrem mber
the exoeptmml service that Barawik rendered
when getting radio parte was like pulling hens’
teeth. First upon the scene, Barawnk was alwayas

ready to deliver the newest developments in radio
to its customers in the days when changes were
fast and furious.

Today Barawik has grown to be a mighty ins
ution in the radio world, Here you can secure the
proved, reliable merchandise ogthe world's lead-
ing radio manufacturers—everything from com-
plete sets to the smallest individual parts so
necessary to the set builder. _You can_depend
upon the reliability of Baraw:k goods. You can
depend upon Barawik’s ability to deliver the
kind of service that means time paved in wait=
ing. You can depend upon Barawik’s honesty.
ability and willingness to serve you—And,
but far from least, you know that Barawnk's ky
big discounts’ assure you of the lowest pricea /
'ways~——prices that mean huge savings to you ink
everything you bu.
The newest in radxo 66t
all under one roof—read:
coupon now for big new C};talog-er

BARAWIK CO.
112 C cCanal Sta.,
CHICAGO,
U.S.A.

parte, kits, supplies—
ow. Send

Let meshow you how
to make big money ¥
right from the start. %
I've prepared a FREE
book explaining all details. First
week’s profit pays for all equip-
ment. You can get all the battery
charging busm ss in your community with my
Service Station Charger—it’s yearsahead of or-
dinary chargers — handles 509, to 709, more
batteries. I explain everything—start you in a
business of your own and putyou on the way to
big money. Write for FREE BOOK. .

C. F. HOLMES, Chief Engineer, Dept. R.N
lndependent Electric Works
d Ave.

5116 R:
Edsné; a

[ECTRICITY c2cenz,

Learn with real tools on real equipment. No

books, no prmted lessons, no dry lectures. Me-

Sweeny's SHOP PLAN system of training makes real
electricians in shortest possible time. 90 days’ training fits You
for & big-pay job at $50 a week, and up. Write for big electrical
book FREF—also remarkable tuition offer, which includes
FREE R. R. fare. I guarantee satisfaction or money back.

McSWEENY ELECTRICAL scH

LS,
DEPT. 76-T, CLEVELAND, OH!I0

S
i

Z
z

TRIAL
every week 13 WEEKS
Your neigbborsg $1 A YEAR. |5 CENTS
know the Pathfinder and you will like it--the every-
week news digest from the Natlon 8 Center, Bn%ht
interesting, d
it. Washington gossip, polxtxcs. ecience, travel,
fun lots of pictures, wstruction, entertainment. !
113 weeks--13 bi lssues-—only 15 Cents.
or 5! for full year, g now. Addres
Pathfinder, Dept. 17, Washmgton, D.0.

DERLERS & SET BUILDERS ,l

Cemplete stock of natidnally kocwn parts
and-actessocies. © Send far a iu.'rrdt-:] cata-

|rrj: and’ digcount sheet:
Iy Since 192F

Ing
122 CHAMBERS 5T Now Yark
- The Natienafly Known House

i Radio, Exelusio
CLARK & TILSDN

Quality Apparatus
Qur latest bulletin No. ¢29 describing our com-
plete line of quality apparatus is yours for the

asking. Write for it today
GENERAL RADIO CcO.
30 State St., Cambridge, Mass.
NEWS
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Radio News for December, 1928

Radio World’s Fair

(Continued from page 542)

than fifteen tube manufacturers dotted the
exhibition floors with booths glittering with
banks of tubes. There were displays of
all kinds and makes, many unknown to the
castern listeners because of exclusive mid-
or far-Western markets. Tubes ot every
size and purpose were shown; there were
the familiar stovage-battery types, the
newer A.C. products, power tubes ranging
from dry-cell to generator-operated, voltage
regulators and rectifying tubes of all des-
criptions.  One booth displayed a miniature
tube-assembly plant, wherein a number of
girls were busily engaged putting together
the various elements that go to make up a
vacuum tube.

TELEVISION THE BIG HIT

Television went acvoss with a huge bang!
Actual demonstrations offered by the Carter
Electric Company, the General Ilectrie
Company and the Daven Company kept
the Garden’s special police force on the
brink of mutiny. At one time the lines
leading to the various demonstration cham-
bers wrapped themselves ahout the floor
like so many snake-dances and threatened
to disrupt the good behavior of the entire
floor. At the booth of Riavio Nuws, three
attendants did little but answer inquiries
as to where the television demonstration
might be seen,

A goodly number of manufacturers ex-
hibited television kits and kindred acces-
sories; and reported overwhehuing atten-
dance,  Six television kils were offercd
there for the experimenters’ market.

Only ten manufacturers placed before the
onlookers “A” and “B™ power units.  ‘Lhe
ALC. receiver, with its built-in power unit,
has captured the commercial market most
thoroughly. At that, some of the power
units shown were designed for operation on
direct-current lines.

Short-wave adapters came in for tiheir
share of publicity and were heralded with
mild interest. Those exhibited were of the
conventional type, having a wavelength
range between 10 to 200 meters (or there-
abouts) and so designed that their addition
to the average broadcast recciver is a
simple matter. They are, for the most part,
cquipped with an adapter plug resembling
a tube base, which is plugged into the de-
teetor socket of a standard broadcast re-
ceiver; the detector tube is then placed in
another socket which has been provided in
the adapter. All tuning is accomplished
with the dials on the latter.

Parts manufacturers were, of course,
brilliantly and plentifully represented. 'The
art of building one’s own rveceiver, it seems,
has not as yet lost ground. If anvthing
may be judged from the quality of the
apparatus shown, radio sct huilding as a
hobby has taken a good many steps for-
ward.

Ixternal audio amplifiers occupicd the
center of interest among the home dabblers;
these were exhibited in various sizes rang-
ing from a simple stage of push-pull am-
plification to a speech-control panel, five
feet high, upon which were mounted cight
tubes, two of them 250-types. T'wenty-sceven
mannfacturers engaged space for the ex-
hibition of parts. Only six manufacturers
represenied the battery industry.

Please
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and second stage Amer-Tran Push-Pull for two Power Tubes. Choice of standard
amplifier or UX227 AC for 1st stage and two 171 or two 210 power tubes for
sccond stage, Price; ¢ast of Rockics—Iess tubes—8§60.00

[Am:r'ﬁan Push-Pull complete—2 stage Amplifier, First stage AmerTran D:Lux:}

AMERTRAN Quality Radio Products

ko wrbe actgs o

—the Basis of Natural Reproduction

i EVERY year the importance of radio reproduction has ad-
vanced until now, the question among radio enthusiasts has
changed from ‘“How much distance can you get?’’ to “How

good is your tone quality?”’

The audio amplifier is the basis of tone quality. Since broad-
casting came into being, AmerTran products have been the
Standards of Excellence for Radio Reproduction. How many
times have you heard the question asked, perhaps asked it your-
self, <“Is it as good as AmerTran?’” As long as that question is
asked, there can be no doubt as to the standing of AmerTran

products in the radio industry.

The products shown on this page are but a few of the thirty
odd AmerTran devices in the field of radio reproduction, each of
which has attained the degree of perfection necessary to be in-
troduced as an AmerTran product. The facilities of our enginecr-
ing department are at the service of every one interested in
better radio reproduction. We will answer to the best of our
ability any question in the audio or power fields.

AMERICAN TRANSFORMER COMPANY

Transformer Builders for more than 28 years

264

AmerTran Push-Pull Power Stage (il-
lustrated below) —complerely wired
with input transformer and a choice of
4 output transformers depending on

€0 17t Of 210 tuabes, Cones
speaker and power tubes, Adaptable

or dynamic type speak-
ers. Price, castof Rockies
~—Tless tubes—836.00,

AmerTran ABC Hi-Pow-
er Box (illustratedbelow)
—soo volts DC plate
voltage, current up to
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EMMET ST., NEWARK, N. J.

AmerTran DeLuxe Aundio Transformer,
(illustrated below,) Standard of Excel-
leace, 15t Stage; Tura Radio, 3 :20dStage;

170 maj AC filamentcur-  Tura Radio, 4. Price, cach $10.00,
rent for rectifier, power

tubes and sufficient 226
and 227 AC Tubes for
a0y ser. Adjustable bias
voltages for all tubes,
Price, cast of Rockies—=

less cubes—§95.00,

RADIO NEIVS
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& g Push-Pull Amplifier, ABC Hi-

3 Power Box and Push-Pull
:;,  Power Stage licensed under

i B x
h 'jlj %, Ppateots owned or controlled

—ae— by RCA and may
- : be bought complete
v~ with tubes.
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“They cost no

more but Last
Longer”

SEE — CO
RADIO TUBES

Steadier
performance
—longer life

It’s performance that counts!
And it doesn't take a critical
ear to note the great improve-
nment a set of CeCo Tubes make
1 reception.

It’s a simple matter to avoid
disappointing results by mak-
ing sure that a CeCo Tube oc-
cupies each socket of your set.

The exclusive CeCo method
of evacuation is largely respon-
sible for their outstanding per-
formance and is directly re-
sponsible for their longer oper-
ating life for which CeCo tubes
have gained a country-wide
reputation.

No matter what your tube
requirements may be—there
are CeCo Tubes made to meet
cevery radio need in both A.C.
and D.C. types as well as in
“special purpose” types which
are obtainable nowhere else.

Try a set of Ceco Tubes and
vou, too, will find how much
better they improve reception.
A CeCo dealer will gladly ad-
vise you which types to use to
obtain the best results.

CeCo MANUFACTURING Co.,inc.

PROVIDENCE, R.I.

The Inventor’s Rights

(Continued from page 543)

other words, a patent is not valid unless
the patentee (person to whom the patent is
issued) was the first to put the invention
into practical usage in the whole world.
There is one exception, however, in that a
simple use, without publication, in a for-
eign country will not bar an American in-
ventor from a patent.

When an application for a United States
patent is prepared, the drawings, specifica-
tion, petition, oath and first government fce
together are sent to the Patent Office at
Washington. The application remains with-
out examination in the Patent Office for
a period which is sufficient for the official
exaniliner to act on all cases previously filed
in the same department. When its turn
comes, the examiner (of the division in
which the device is classified) studies the
specification, claims and drawings. He then
begins a thorough search of previously-
issued United States and foreign patents,
endeavoring to locate one similar to the
invention claimed in the application.

If he fails to find one, then the search
is continued in scientific records, maga-
zines, and other United States and foreign
publications.  If the same invention has
been patented by another inventor, or if
a description of it has been published by
another, the examiner will not grant a
patent.

On the other hand, if the Patent Office
examiner does not make a thorough search
of the various previously-issued patents of
the world, and the prior publications in the
same area, he may fail to discover a previ-
ously-issued patent or publication, and the
inventor receives an invalid patent; that is,
one which is worthless.

PATENT LITIGATION

Therefore, a patent is merely a certificate
issued by the Government which legally en-
titles the inventor to enter a court and de-
mand damages and profits, if he believes an
unauthorized person makes, sells, or uses the
invention.

If the person being sued proves that, be-
fore the patentee filed his application for a
patent, another inventor obtained a patent
on the same invention, or another person
made and operated the same device,
although he filed no application for a patent,
or described the same in a printed publica-
tion, the patentee not cnly is deprived of a
verdict for damages and profits earned by
the infringer, but the patent is automati-
cally declared by the Court to be invalid.

On the other hand, if the patentee has
maintained records during the period he
experimented with his device, then he may
introduce evidence to show that he actually
conceived the invention before publication
of the invention was made, or before it was
made or patented by another.

Under these circumstances, it is quite
apparent that records showing when the in-
vention was conceived, and the subsequent
steps of its perfection by experiments, mayx
be useful to sustain the validity of an issued
patent, as well as to a