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‘Build it Right

Approved
Radio
Products

¥

I'he value of a set to its user; the
measure of satisfaction in circuit de-
sign and receiver performance, is de-
pendability—not for six months or a
vear, but over a long period of useful-
ness.

You can not build a set too good.
Build it right. The more reluctant a
man is to part with his set, the more
readily will he turn to the builder of
that set when changes in the art, his
ambition on his pocketbook urge him
to seek something new,

This Book Will Help You

Yaxley Approved Radio Products,
ever since their inception, have 'been
the choice of designers of many of the
most prominent and successful circuits.
They are used to-day in vital plages in
many of the world’s leaders in factory
and custom-made receivers.

Yaxley products are available at
most radio dealers and jobbers, In
the meantime, write us to-day for our
latest illustrated bulletin. It will help
you to “build it right.”

Yaxley Mfg.Co.,pept. 29 S. Clinton St.,Chicago, Ill.
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Read what BIG money

these fellows have made g wm m

‘in the RADIO BUSINESS how to sml.t a Sl’ﬂle
$375 One Month Spare Timie ‘ ﬁme‘ 01. f“ll ‘time

“Recently I made $375 in
. one month in my spare
time installing, servicing,
selling Radio sets. And,
not so long ago, I earned
enough in one week to pay
for my course.”
EARLE CUMMINGS,
18 Webster St., Haverhill, Mass.

$1597 In Five Months .
“The N. R. L is the best
Radio school in the U. S. A.
m I have made $£1597 in five
‘; months. I shall always tell
y % 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 whatI have made
since I cnrolled, $1,161—
money I would not have

Radio’s amazing growth is making many big jobs. The world-
wide use of rceeiving 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 often a new business is started in this country. We have seen how
the growth of the automobile industry, clectricity and othérs 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
pass up this wonderful chance for success. '

I Will Train You At Home In Your

had otherwise. I am cer- More Trained Radio Men Needed Spare Time .
tainly glad I took up Radio A s Reehs @S . . . .. i . .
il xpert savs there are four I bring my training to you. Hold your job.
£ ;‘ln h \13} dI 2 good jobs for every man trained to hold them.  Give me only part of your spare time. You
: ld]?lgs%l&'ﬁ HEIKKINEN Radio has grown so fast that it simply has  don't have to be a college or high school
123 W. Erie St., Chicago, ni. f| not got the mumber of trained men it needs. graduate. Many of my graduates now mak-

Every year there are hundreds of fine jobs ing big money in Radio didn't even finish the
among its yrany branches such as broad- grades. Boys 11, 15 years old and men up
casting stations, Radio factories, jobbers, to 60 have finished my course successfully.
dealers, on beard ship, commercial land sta- Be Satistied

tions, and many others. Many: of the six to B o L
ten million receiving sets now in use are only I will give you a written agreement the day
25% to 409, cfficient. This has made your  you -enroll to refund your money if you are
hig chance for.a spare time or full time not satisfied with the lessons and. instruction
business of your own selling. installing, repair-  service when you complete the course. You
ing sets. are theonly judge. The resources of the N. R. 1.

©Over $1000 In Four Months

**My opinion of the N. R. I.
course is that it is the best
to be had at any price.
When I cnrolled I didn’t
know a condenser from a
transformer, but from De-
cember to -April I made
well over $1000 and 1 only

“worked in the mornings.” "So Many Opportunities You Can Make Pioncer and Largest Home-Study Radio school
‘?1]6‘9‘15(1)11258\1’5 R Extra Money While Learning in the world stand back of this agreement.
’ GERVISLLII0CUSEY Y : Many of our students make $10, $20, $30 a Get My Book

week extra while learning. I'll'show you the  Find out what Radio offers you. Mvy 64-page
plans and ideas that have proved book, “Rich Rewards in Radio ’
successful for them—show you points out the money making op-
how to begin making extra money shortly after portunities the growth of Radio
you enroll. G. W. Page, 1807-21st Ave., S.,, hasmade for you. Clip the cou-
Nashville, Tenn., made $935 in his spare time! pon. Send it to me. You won't
while taking my course. be obligated in the least.
I Give You Practical Radio Experience '
‘With My Course
My course is not just theory. My method !
RN givés you practical Radio cxperience— 2
( ‘youlearn the *“*how” and “why” =
[ of practically every tvpe of Radio
set.made. This gives you confi-
J dence to tackle any adio problems
andshowsupinyour payenvelope too.

Address
J. E. Smith, Pres.
‘Dept. 33G6

5\.. National Radio Institute
Washingion, D. C.

You can build 100 ¢ir-
cuits with the Six Big
Outfits of Radio parts
I give you. The pictures
here show only three of
them. My book explains
my method of giving prac-
tical training at home,
Get your copy !

J. E. Smith,
President,
Dept. 33G-6
National Radio Institute Washin tcn D
Dear Mr. Smith: Send me your bock. I
want to know more about the opportunities
Jin Radio and your practical method af teaching’
at home in spare time. . This request does.
not obligate me to.enroll and I understand
no agent will call on me.

Name................. ... Age..o ...

...........
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a SUPREME will

make money for

The Supreme is the only instrument in the world that makes
oscillation tests on all radio tubes. This is the only accurate
method ®f finding the actual value of a tube. The Supreme
shows by mieter readings the exact working condition of any
tube from 114 to 15 volts, including screen grid, heater type,
and rectifier tubes. It is the only known instrument that shows
output of the rectifier tubes.
The Supreme self-contained power plant. deriving its power
direct from any A.C. line, makes the oscillation tests possible.
Every radio engineer and service man will appreciate this ex-
clusive Supreme Feature. .
The Supreme radiator sends out a modulated wave. Simply
plug into A.C. line. No more wasting valuable time waiting on
broadcast stations; always at your service and finer adjustment
assured.
The Supreme heavy duty -rejuvenator provides scientific method
of rejuvenation of any thoriated filament tube. \Will reactivate
up to 12 tubes at one time without removal from set. FPull a
plug—the Supreme does the rest.
Condensers can be balanced or synchronized—not by the former
tedious method—but with hoth meter reading and audible click.
Kasy, and much more accurate.
All continuity tests can be made from socket on either A.C. or
D.C. sets.
The Supreme will give direct reading amplifying power of tubes
and will show actual working condition of all tubes.
1t will give plate voltage reamlings with or without load; will
test voltage and current of all radies, inclutling those using the
latest tubes such as 210 and 250; will give grid circuit readings
up to 100 volts; will test output of trickle chargers. or any out-
put up to 214 amps.
In fact, the Supreme will give you everything that any other
testing instrument or all other testing instruments combined will
give, and in addition will provide the many veally important
features that are obtainable only in the Supreme,
Marvelous as is the Supreme, it is extremely simple.  Plainly
marked push buttons provide for instant selection of all meter
scales. It is as simple as it is thorough; as rapid as it is
accurate.
Three Weston meters, mounted in Bakelite cases, are Dbuilt in
both models:

1 voltmeter, three scales of 0/10/100/600, 1000 ohms per volt.

1 Mil-ameter, of 125 mils and 214 amps.

1 A.C. voltieter, three large scales of 0/3/15/150.
Every competent radiotrician knows that this meter equipment
insures maximum accuracy.
Use the Supreme in making installations of new sets. Balance
the radio frequency tubes, Assure your customer maximum re-
sults from his purchase. Saves time for you; the set stays
sold: your customer is pleased. That means a direct, immediate
saving or profit for you and the creation of good-will that builds
business.
TUse the Supreme in your service work. Omne man does the work
of three and does it more accurately and easily, becaunse it sub-
stitutes scientific analysis for guness-work.
Put the Supreme to work; you'll find it the biggest money-maker
on your pay-roll, Comes in two Models, 99A and 400A.

Send No Money

Wo don't want you to bhuy the Supreme .until you have convinced yourself
that 1t 1s all we say it is; until you have actually tried and tested it in
vour daily work! We want you to use it in your business for six days
hefore you buy!

Order the Supreme that best suits your needs, by signing the coupcn below.
When it arrives, DEPOSIT with your express agent either the cash price
or DEPOSIT the cdown payment and sign the trade acceptances far the
halance. If vou are not entirely satisfled. or if in your judgment it is not
all or more than we claim for It return it within 6 davs to your express
agent in good condition prepay the return eharges, and your deposit will
be promptly returned to you. Our confidence in the Supreme, our knowl-
edgo of what it will do, prompts us to make this unusual offer.

A Complete

Set Tester
Model 99A

The ideal instru-
ment for the husy
service man. Light
in weight, compact.
accurate, thorough,
a n d complete.
Comes in a well-
constructed. leather
grained, hrass
bound traveling
ease  with  com-
partment for tools,
ete. All necessary
adapters and aeces-
sories furnished,
Only 22850 cash
and 8 trade accept-
ances for $10.00
each, due monthly.
Cash price. $97.65.

A real money-
maker for the
service-man.

SUPREME INSTRUMENT

The De Luxe Model 4ooA'

A complete portable laboratory ; comparable in results and efficipncy with
the most exper ive stationary laboratory cquipment.  An instrument worthy
of the most skilled radio engineer. and still so simple that the average
service-man can obtain perfect results easily and quickly.

Comes in a_handsome, brass bound traveling case. which is complete and
convenient in its appouintments. Contains a swinging tube shelf| providing
ubsplute protection and instant accessibility te tules. Has adejuate and
easily accessible compartments for all tools. accessories. and sugplies. Com-
1_)lege set of tools and matgnals. from electric soldering iron to sciew-driver,
is furnished, each lucated in its proper place it the case.

Instrument lifts ont of traveling casc for sto-e or laboratory use.

The 400A will play radios with open transfarmers and will give condenser,
choke coil ocutput, and capacity outpu:s on rados not wired for that
purpose.

Access is provided to all apparatus througk pin-jacks. Will test tondensers
for breakdown. Centains various fixed coucensers from .001. :0 mfd., a
30 ohm rheostat, a 500.000 ohm varmhlp res:stanece, and an auddio trans-
former, for instant use and various combinations,

Only $38.50 cash and 10 trade acceptances far $10.00 each, dud monthly.
Cash price, $124.65.

The most thorough convenient, and practical apparatus in the tadio field.

Request for 6 Day Trial

Date.

Department RR-2,

SUPREME INSTRUMENTS COR®..

Greenwood, Mississippi.

I:Iense ship mo the Supreme Inztrument 1 have checked below.

Upon delivery of the instrument T will deposit with ihe express agent «Itiler the cash
price OR 1 will depasit the down payment and sign trade acceptunces [(Installment
notes) on the basis of the following prices and termes:

Supreme Torrable Ralio Lahoratory Ne. 400A—Price $38.50
cash and ten trade an~ceptances tin-tallment notes) for 210
each, due monthly. Cash priee, 3121.65.

Supreme Net ‘Tester, No. 99A—TPric: $23.50 Jdown and elght
trade aceeptances (installment notes) for §10 each, <due
monthly. Cash price, $97.63.

1t is agreed that the deposit made with the sxpress agent shall be retaihed by him
for six days. If, within that time, after tectinz the in:truntent I am pot entirely
satistied, I have the privilege of peturning the in.trument to Uie express agent in gzood
condition with the seal unbroken (see note helow) amF all trols and parts igtact. Upon
such return and upon the prepayment of return express charges the deposit have made
with the express agent will be promptly returned to nm.

Signed c BBl e

Firm Nate ..o o

Address ...

City cenee e State ]

IMlease include threo ar more trade references, Including at least one bankdr, with this
coupot,

NOTE: "The seal on the panel of the instrument covers the master ‘serew in the assem-
bly., It i3 never necessary to disturb this and it doges not in any way prevent or restrict
the use of the instrumnent.

CORP., GREENWOOD, MISS.

—




Amateur’s Handibook

By the Foremost

Radio Authorities

A Selected Series of Practical and
Instructive Articles Including Tele-

vision, for the Radio Set Owner,
the Set Builder, and the

Experimenter

Edited by H. M. BAYER

Technical Editor, “Radio News"”

Volume No. 5

Experimenter Publishing Company, Inc.
230 Fifth Avenue, New York, N. Y.
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A NEW CATALOG
JUST OFF THE PRESS

YOU MEN
Who Buy RADIO/

By making your problems fur
problems, we know the service you
require—and to render you such
service the entire Allied organiza-
tion is dedicated—to give you the
service you have a right to expect.
Tremendous stocks, remarkable
values and a real desire to serve,
all combine to make Allied your
ideal source of supply.

Whole a € Prices
HIS big new catalog heralds a new era in radio. Never before
have you been offered such variety—such quality—such ster-

ling value in radio as you are now offered in this large new catalog.

In it, wholesale prices are not a myth—but actual reality. You

will marvel that such merchandise, comprising everything that is

new and worthwhile in radio can be offered at such prices. Here

you will find high quality that is not high priced. If vou are inter-
ested in radio you cannot afford to be without the Allied Catalog.

SET BUILDERS! RADIO DEALERS!

Set Builders, Amateurs and so called ‘“Hams’’ will delight The live radio dealer—the man who keeps pace with the rapid
in the unusual variety—and remarkable values that are advance of radio will find much of real interest in the Allied
offered in standard kits and parts. Tremendous stocks— Catalog. New A-C Sets, D-C Sets, Dynamic and Magnetic
real organization_—prompt shipping service all combine Speakers, television equipment, in fact everything that an im-
to make Allied your ideal source of supply. patient radio public is demanding.

What Allied offers you!

Allied Service will prove a revelation to you in what radio service
canreally be. Allied Executives backed by years of training in radio
are practical men. They know radio. Their vast experience has built
up around them an organization trained to serve. Months of effort
have built up here a tremendous reserve of stock that makes for
prompt shipments; and this stock is new stock comprising the sea-
sons pick of such prominent manufacturers as Silver-Marshall,
Tyrman, Aero, Hammerlund-Roberts, etc.

You Profit When You Buy Right

Buying right is half the battle. From the small set builder to the
large dealer, your success depends upon gauging the public pulse of
radio and in buying right. Everything that is new in radio—the

items the radio pubic i demandi here, ready f
ELECTRIC SETS 7. e Tabic s pov, demanding are hre ready for your

Allied offers you a new—complete -
line of A-C Receivers, available in Write jor Catalog Now

Pricesrange from $32.95 to $199.00.

Dollar for dollar they stand out as

tion they offer you features found /

only in the highest priced sets. 711 W.LAKE ST, Dept.B-2 CHICAGO, ILL.

either chassis form or in a wide
variety of beautiful console models. AI I i e d R a d i o
one of the season’s leading receiv-

ers. Engineered to unusual perfec- C o R p O R A I I O N




6 Rapio NeEws AxyaTteurs’ HANDIBOOK

SM You’ll Find It

ALLinS-M-—
Why Go Further?

720 Screen Grid Six 710 Sargent-Rayment Seven
The new S-M 720 embodies in the most Designed by two famous engineers to
perfect form the revolution that screen- give the very extreme of resuits now pos-
grid tubes have brought about in long- sible in broadcast reception, irrespective
distance reception. Three of these tubes of cost, the SM 710 Sargent-Rayment
in the R.F. stages, with shielded S-M coils, Seven sets an entirely new standard. Ex-
bring in distant stations on the next 10 kc. hausting the tremendous distance possi-
channel to powerful locals! The new S-M bilities of 4-screen-grid R.F. stages—bring-
255 and 256 transtormers set a far higher ing in a station on every ‘lo-kilocycle
standard of tone quality than ever known channel right around its single-control
before. Custom-built complete in 700 dial (with five auxiliary vernier knobs
cabinet, $102.00; complete kit, with equipped withthe uncqualled S-M Clough
picrced metal chassis and antique brass  system audio amplifier—yet the 710 is
cscutcheon but without cabinet, $72.50. only $175 custom-built complete, or $130
for kit including aluminum cabinet.

700 Shielding Cabinet 730 Round-the-World Four

v ir ni

 Beautial twotone brown moirs foish, 0 ROUDESE S G por
Iong-distance broadcast reception; has
S-M Clough-audio-system_tone quality—=
740 Coast-to-Coast Four splendid also for code. One screen-grid
A time-tested and famous circuit—one IRF. stage, regenerative (non-radiating)
R.F. stage, regenerative detector (non.  detector, Coils in kit tune from 17.4 to
radiating) and two A.F. stages—combined 204 meters; SM 131X Coil ($1.25) ex-
with immecasurably finer coils, the high  tends range to 350 meters, and 131Y coil
efficiency of the screen-grid tube, all the ($1.50) to 650 meters. Aluminum shicld-
gain of smooth-working regeneration,and ing cabinet included with 730 KIT $51,
new SM Clough-system audios, make the or fully WIRED $66. Also with 731
740 the greatest value in the fifty-dollac  Adapter (plugs into any receiver, con-
class. WIRED in 700 cabinet: 740 (for  verting itto short wave) KIT $36, WIRED

D.C. tubes) $75; 740AC (A.C. tubes) $78. $46. 732 Essential Kit, $16.50.

Kit less cabinet: 740, $51; 740AC, $53.
. . B and ABC Power Supplies
680 se“e§ Unipacs The 675ABC with an adapter allows a
. Perfect reproduction and ham-free  UX210 or UX250 power tube to be used
light-socket operation have made S-M in the last stage of any radio receiver—to
Unipacs famous. There are four types:  which itsupplics B power at 425, 135,90,
two single-stage, and two two-stage mode!sh and 22 volts; also 22-90 variable. A and
using 210 or 250 tubes singly and in C power are sup lied to the power tube,
push-pull. Each Unipac supplies 45, 90, and l‘é and 2 }:volts for A.C. tubes if
and 135 volts B to receivers, and two—sta[ize used. Uses one UX281 rectifier, Price
models supply in addition 11, and 2V, $58 WIRED, or $54 in KIT form.
volts for A.C. tube filaments. Available 670ABC Power Supply has max. B
as kit or wired, Prices from $81.50to $117.  voltage of 180; otherwise similar to the
675ABBCf’ Price,s Wlll(E}), $B46; KIT $13.
. . 670! ower Supp! or power only,
585 Public Address Unipac , 160 umiu o atd over ol 2 10
10,000 people, indoors or outdoors, with * $43.50; 8>
one to twelve loud-speakers, the 683 Pub- . .
lic Address Uni%ac furnishes uncqualled 676 Dynamic Speaker Ampllﬁer
tonal clearness. It uses one UY227, one A singlesstage power amplifier, using
UX226, one UX250, and two UX281 one 250 type power tube and one 281
rectifiers in three stages for microphone,  type rectifier. '5st with any receiver, as
radio ot record pick-up amplification. 683  a third stage before a dynamic speaker,
WIRED Unipac is priced at $160.00; oc it will give wonderfully improved volume
685 KIT, $125.00. and tone¢ quality, WIRED, $55; KIT $49,

S-M Clough-system audio transformers (Type 255 first stage, 256 second stage, ecach $6.00) are unconsLitionallv
gua‘rantced to give better tone quality, with higher amplification, than any competing make regardless of size
weight, or price. The new S-M 678PD Phonograph Amplifier (2 stages) makes this tone quality available for use'
with any radio set or phonograph; complete kit only $69.00. Be srre to get

e i rabaatl, Inc. the new 24-page S-M catalog; use the coupon.

860 W. Jackson Blvd., Chicago, U. S. A Ave iving ¢ i 1 2
. . b . you recciving ‘“The Radiobuilder® regularly? No. 5 shows
63.(;}’[«..355 send Te. free, fth}e‘ c&mqlcte. S-M how to build an amplifier for comparing audio trllnysfnrmcrs. No. ,6
Foroegr;crosse‘:l sample copy ‘i’n sm:\ps a;’c‘:db"lll:idﬁlré I t.ellj glrl‘;xgnut‘lhesnm_u S-M Public ;_‘\ddresshAmpHﬁer. ;lro all Awthor.
: closed ..o vnve e . ized S- ervice Stations, it comes free of charge; to others a nominal
follov(vg(r)\é;) Next 12 issues of The Radiobuilder charge is ma'dc. Use the C,o" on. ! ¢ i |
11.0(81.00) Next 25 issues of The Radiobuilder If you build professionally, erite us about the Service Station
SM DATA SHEETS as follows, at 2¢ each: franchises. Or if you don’t build, yet want your radio to be custam.

No. 1. 670B. 670ABC Reservoir Power Unita made, S-M will gladly refer your inquiry to an Authorized Silver.
No. 2. 685 PPublic Address Unipac Marshall Servi Stati .
\.iNo. 3. 730, 731, 732 * Round-the-World” Short all Segvice Sghtion near you

:j"N?b?r::zrif' %925, 226, 255, 256, 251 Audio Trans- SILVER’M ARSH ALL’ In .

. .Ng. z ;28 §CéccntGri((l:Six Receiver e
No: 7. 675ABéail;;?1:V%?szgcslc’:)e\$:r Srlll(l‘xpir)?u;nd | 860 West JaCkSOIl Blth, Chicago, Uo So Ao

676 Dynamic Speaker Amplifier
....No. 8 Sargent-Rayment Seven
..No. 9 678PD I’honograph Amplifier




The “Peridyne’” Principle

A New System of Variable-Shield Tuning
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By Hugo Gernsback

Member, American Physical Society; Member, American Association for the Advancement of Science
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THE “Peridyne” receiver described
here, is rather revolutionary because

-it embodies an entirely new principle This article explains theoretically,
in what we have named the ——p the distinctive features of
“Peridyne” method of shield- r 1 the “Peridyne.” The follow-
tuning. ! ing article includes the con-
A new radio symbol, the ! structional data of the “Peri-
“peridyne” character, had to | dyne 5, a five-tube set, by
be created by the author, as ! means of which the author in
no symbol for this arrange- | New York receives Pacific
ment l's- providfd in the pres- | Coast stations several times
ent radio practice. : during the week, even dur-
We predict great commer- | ing the summer.
cial possibilities for this in- 0 .
vention; which for the first i The -“Pendyne 5" we be-
time, it is believed, makes it Lo _ 4 lieve, is the greatest 5-tube
possible to bring a single T DX set that has ever been
dial set into perfect inter- described, anywhere—
stage resonance and conse- EDITOR.

i T T e R

quently, to operate it at the maximum
possible efficiency.y

[T

HEN reviewing the trend of prog-
\/ ‘/ ress of radio receiving sets during

the past few vears, the careful ob-
server is most impressed by the fact that
reccivers are being simplified, so far as the
controls are concerned.

Time was, when as many as twenty con-
trols were on the panel. This we consider
in these latter days, a monstrosity. I believe
I was the first to point out, as early as 1922,
that the single-control set would prevail in
the future. This has indeed proved to be the
case, and wherever possible today the prefer-
ence of all constructors is for the single-
control idea.

Several vears ago. when the three-dial
sets first came into vogue, it had already
been realized that the three manually-con-
trolled condensers could very well be placed
on one shaft, using but one hand to tune
instantaneously the three circuits with their

it should be possible to do this with ease but,
practically, it is more difficult. It will be
found that, with most good 3-dial sets, the
settings of all three dials for different sta-
tions (particularly DX stations) never are
the same. Thus, for instance, on a certain
station the setting of dial 1 might be 50; of
dial 2, 51; and of dial 3, 5134, etc. Several
years ago, it was found advantageous to
place balancing condensers in parallel with
the main tuning condensers, in order to com-
pensate the small differences of capacity;
but at best this gave us only an approxima-
tion which was more theoretical than prac-
tical.

The reason is that no two circuits tune
exactly alike over the entire broadcast scale
between 200 and 545 meters; even the best
precision condensers do not do the trick.
The reason is that the difference is found,
not only in the condensers, but in the induc-

three respective condensers. Theoretically, tors as well. It is almost impossible to make
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The curves in Fig. 5 represent the operation of three R.F. transformers at a given frequency;

in Fig. 6 is shown the mcan of the threc curves. ]
coincident, after cach has been adjusted by means of the Peridyne shicld,

It will be noticed that they are practically
regulating the

inductance.

two inductors exactly alike. The slightest
difference in diameter, winding, spacing of
the wire, etc., makes changes which multiply
discrepancies quickly when the coil becomes
part of a radio-frequency amplifier. Con-
sequently, even the best single-tuning-control
sets of today invariably include compensators
of some kind, usually midget variable con-
densers, in parallel with the main tuning
condensers.

HARMONIZING THE R.F. STAGES

Fig. 1 shows this graphically; here we
have at A the diagram of a three-dial tuned-
radio-frequency set. The same set is shown
at B, stripped of its unessentials. B, in
other words, is an electrical skeleton of the
circuit A. The same letters are used
throughout for the same symbols. Thus, in
A, we have the letter R, which is the internal
resistance of the vacuum tube. This is
shown in B, as a simple resistance. RI1
stands for the resistance of inductance L2;
while this resistance is slight, still it exists.

If the sides and particularly the ends of a
shicld are too ncar the enclosed coil there

results a capacity cffect (indicated by the
small condensers) reducing the cfficiency of
the shiclding cnormously. If the top of the
shield can be slid up and down, this effect,
however, can be turned to good account.

The three condcnsers on one shaft, Cl, C2,
and C3, tune the inductors L2, L4, and LG6.
In order to compensate for the differences
of readings between the condensers, when
used with their inductors, the small con-
densers Ca, Cb, and Cd, are used.

Some condensers have these small compen-
sators affixed in such a way that they need,
supposedly, to be balanced but once, and
then left in this condition. This, however,
is not found satisfactory, because the setting
does not remain the same for all wave-
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lengths. For that reason, most sets have
extra controls on these small balancing con-
densers, so that. they may be adjusted, par-
ticularly for DX tuning. It is admitted that
on local tuning this is not necessary, be-
cause usually the tuning of the local stations
is broad anyhow, so that exact correspond-
ence is not required here. But, for the man
who lives out in the country, anywhere from
500 to 300 miles away from the nearest
broadcast station, it is a matter of prime
importance ; and for him, as well, it becomes
a matter of manual dexterity to tune the
set to bring in the distant stations.

If we now refer back to Fig. 1, illustra-
tion C, we find a graph, or plotted curve of
the results of the tuning, which is not
strictly orthodox, but is given simply to
show the results graphically. It will be seen
that the resonance curves, providing the
small compensating condensers are not used,
will be something like 1, 2, and 3. Each
curve has a different resonance peak; and in
order to make all three peak at exactly the
same frequency, let us say value 14, each of
the peaks would have to coincide at this
point. If they do not, it simply means that
the three transformers would not be in res-
onance with each other, and would therefore
tune only approximately; thus we would ob-
tain only average results, which may be
satisfactory for local stations where power-
ful signals are received, but are not for dis-
tant stations. In order to rectify this we
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FIG.4

The “Peridyne” tuning shield; its distance

from the coil's high-voltage (grid) end is

varied by the knob which is attached to a screw

having a fine pitch, capable of producing very
fine wvariations in this critical distance.

might use the compensating condensers Ca,
Cb, and Cd, which then would bring the
circuits into resonance with each other. In
this way, the receiver would be brought to
its highest efficiency, and the distant station
could be received; always providing, of
course, that the signal was actually in the
aerial,

CHANGE OF INDUCTANCE BY SHIELDING

1 have always been struck by the fact that
the use of these balancing condensers in
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Two beneficial effects can be combined by

varying the shield’s top,; it becomes a com- -
r—

pensating condenser and it wmatches the
inductance of the enclosed coil to that of
the others in the receiver,

parallel with the SN
main tuning conden- R
ser is, at best, only a e
makeshift—a crutch, Ty & 4
so to speak—some-
thing that would not
be used if we had
something better.
So far, we have had
nothing better, so
the makeshifts were
used.

During the past
year or so, however,
a new wrinkle came
along. I refer to
shielding in general.
It was found that, to
protect most effec-
tively the stability
of a receiving set, not only from certain
electro-magnetic as well as capacity effects,
arising from components within the receiver,
but from various disturbances from outside
the set—it was good practice to shield certain
parts of the receiver. By shielding com-
pletely the inductors, for instance, many ad-
vantages are immediately obtained in the set,
which may be summed up as follows: the
set can be made to tune sharper, the parts
may be brought closer together, stray leaks
may be eliminated. Most important of all,
however, a tuned-radio-frequency trans-
former, or, for that matter, any inductor
in any receiving set must always be thought
of as a pick-up coil. If we disconnect the
aerial and ground from a set which is not
shielded, it is still possible to receive sig-
nals from nearby stations, simply because
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the coils themselves, acting as loop antennas,
pick up enough energy. Shie]ded inductors
show no such sensitivity and no signals can
be received with a well-shielded receiver

In referring to Fig. 2, we |have, first, an
inductor L, and a shield S, surrounding the
inductance. It has been foiind in actual
practice that if the sides, and particularly
the top, of the shield come tdgo close to the
inductor, we lose more than we gain; for
the simple reason that the ind'}:ctor does not
work efficiently unless it is sufficiently dis-
tant from the shield. The inductor has its
field of magnetic flux and, if a shield cuts
this flux to any considerable extent, losses
are immediately incurred, and the over-all
efficiency of the receiver is cut down. It has
been realized for a long time that, if shields
are used at all, they should bg proportioned
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Above,
ped of its unmessentials.

14, the diagram of a three-dial tuned radio-frequency set.
The three curves of 1C ave the resonance curves of the above set

RESONANCE

FIG.4

1B shows this |circuit strips

whose transformers are untuned.



in such a manner that the walls and top are
far enough away from the inductor so that
they do not influence the magnetic field
seriously.

If the shield is brought too close, the con-
dition indicated by the dotted lines of the
equivalent condensers occurs; because the
turns of the coil may be considered as a
series of small condenser plates, each in
capacitative relation to the shield. This
effect can be nullified to a great degree, as
just explained, if the shield is kept far
enough away from the inductor. This effect,
it should be pointed out at once, is not so
important at the sides of a radio-frequency
transformer as at the high-potential end of
the inductor, which is usually located at the
top. Here the effect of the shield becomes
tremendously important; so important, as a
matter of fact, that if the shields are not
correctly proportioned much more is lost
than gained.

To use a homely analogy, it is as if you
were trying to use a live spring, and then
loaded it down with such heavy weights that
there would be no elasticity left to uncoil
the spring.

THE ‘“PERIDYNE” ACTION

I noted, about a year ago, when working
with shields—and the same thing must have
been observed by many others—that when
I moved a can up and down above an in-
ductor in a set that was actually working, at
certain positions the set would bring in sta-
tions at a tremendous volume; while, in
other positions of the shield, the reception
of certain signals was practically impossible.
The explanation is simple; the shield, if not
placed right, will displace the resonance
points of the radio-frequency transformer,
tremendously. The logical idea, therefore,
was to make the shields variable in such a
way that the various radio-frequency stages
could be matched to a very fine degree by
bringing the respective inductors into abso-
lute resonance with each other.

Referring back again to Fig. 2, T (the top
of the shield) is made movable, so it can be
slid up and down. It was found immediately
that this solved most of the difficult prob-
lems that has been hitherto encountered. The
effect is also diagrammatically shown under
Fig. 3. Here we have an inductor L and a
movable grounded shield S. It will be seen
that, as it is moved towards the radio-fre-
quency transformer, the shield cuts the mag-
netic lines of force. Electrically, we have
the system analyzed in Fig. 3A. where LI
is the inductor and Sl the shield; which, it
should be noted, now becomes a variable
condenser and thereby can be made to affect
the period of response of the radio-frequency
transformer L1, It will be seen, therefore,
that the mowvable shicld performs two func-
tions: first, the shield is a variable conden-
ser, a compensating condenser, in effect;
secondly, it is used ‘to match its accompany-
ing coil with the other coils in the receiver.
It has been found in actual practice that
the variable shield, from an electrical stand-
point, is far more effective than an external
compensating condenser; because the vari-
able shield, once set in its most advantageous
adjustment, can be left in this position, and
the inductor will then work with the same
efficiency over the entire broadcast range.
This it actually does, strange as the fact
may seem.

While I have experimented with un-
grounded shields, I soon discarded them be-
cause they become entirely too critical and
too easily affected by hand capacity and
temperature changes; so the grounded tun-
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ing sheild actually works out better in prac-
tice. Even here very slight changes of the
tuning shield will bring in stations that
otherwise could not be received at all. Thus,
for instance, when using a S5-tube set and
employing the principles explained here, I
could not bring in station KFI (Los An-
geles) over 3,000 miles distant, unless the
tuned shields were adjusted carefully. But
it was easy to bring the station in several
times during the wecek, after the system had
been once brought to the highest peak of
efficiency.

FINENESS OF ADJUSTMENT

A motion of less than 1/64 of an inch, to-
ward or from one of the radio-frequency
transformers, is sufficient to throw out the
distant station. In practice I have used a
shielded inductor termed a ‘“Peridyne,” as
shown under Fig. 4. The word “Peridyne”
is derived from the Greek peri, meaning “on
all sides,” and dynamis “force”—alluding to
the complete enclosure of the coil by its
tuning shield.

In Fig. 4 we have an inductor, and a round
metallic can in two parts. We have an ad-
justable shield which is moved up and down
by turning the central knob. The thread
may be either 6/32 or 8/32. Even a single
turn of this fine thread, as explained before,
will throw a distant station in or out.

It should be noted, by referring to Fig. 4,
that the radio-frequency transformer has its
highest-potential side nearest to the shield,
and it should also be noted that the “Peri-
dyne” tuning shield does not act as a “los-
ser.” It would become such only if the
shield came very close to the inductor, which,
in practice, it never does. As a matter of
fact, the best results are obtained when the
shield is at least one inch away from the
inductance. It then becomes a corrective
device to bring the entire system to the exact
resonance.

Graphically this is shown under Figures
5 and 6. In Fig. 5, the three curves repre-
sent the operation of three radio-frequency
transformers in an average set that may be
termed fairly sensitive. We have also, it
will be noticed, in Fig. 6, the mean for the
three curves. In even the best of sets here-
tofore constructed, these three curves rarely
coincided exactly. One of the transformers
might work at its best peak, but the other
two would not. You could, therefore, get
only an approximation of the best results
supposedly inherent in the set; which, how-
ever, in practice could never be realized un-
less corrective measures, such as compen-
sating coudensers, were used. In a “peri-
dyned” set, however, after the shields have
corrected the entire system to perfect inter-
stage resonance, you will have the result
shown in Fig. 6, where all three curves fall
into practically one exact curve. In other
words, all three radio-frequency trans-
formers, with their condensers, automatically
come up to the same resonance peak, and the
set therefore works at its highest possible
efficiency over the entire broadcast range,
without manual setting of correcting in-
strumentalities.

With the “Peridyne” system, therefore, it
is possible to get from a set the last fraction
of efficiency which would not be available
otherwise.

OTHER ADAPTATIONS

I once more wish to emphasize the point,
because it is quite important, that in a cor-
rectly designed “Peridyne” shield practically
no losses whatsoever are observed; because
in no case does the shield come close enough

9

to the inductor. The “Peridyne” shield,
in fact, is not used as a true losser, but only
as a compensating device. For reasonably-
matched radio-frequency transformers, it is
never necessary to bring the ‘Peridyne”
shield closer than one inch, at the nearest,
to the top of the inductance. Frequently the
distance is much greater than this, the aver-
age being from 14 to 2 inches; although,
when the set oscillates violently, this dis-
tance may sometimes, but rarely, be reduced
to three-quarters of an inch. When the
shield is so close, it does absorb a little
energy.

It should be noticed that the utility of the
“Peridyne” idea is not restricted to match-
ing independent radio-frequency  trans-
formers in a tuned-radio-frequency circuit;
but it can be used for many other purposes,
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FIG.7
The Peridyne priuciple applied to control of

regencration. The shield, as shown, can be

employed to regulate the amount of feed-back

and keep it below the point of oscillation. The

shield can also be used to actually tune over
a narrow wave band.

which will immediately become apparent to
the radio technician. It even becomes pos-
sible to do away entirely with the usual
tuning condenser and tune solely by mov-
ing the “Peridyne” shield to or fro; al-
though this can be accomplished only within
a rather narrow range.

I have even found it possible to use the
“Peridyne” shield as a regeneration control
in connection with a regenerative tuner.
Fig. 7 shows the arrangement.

Then too the “Peridyne” shield can be
used admirably for matching the intermedi-
ate transformers of a superheterodyne, to
peak them and bring all of them to their
highest point of efficiency. In some circuits,
notably the Tropadyne, it will be remem-
bered that the intermediate transformers
are shunted by a, small variable capacity in
order to bring the intermediate transform-
ers into resonance with each other. By
means of the “Peridyne” shield the inter-
mediate transformers can now be matched
quite easily and far more efficiently ; because,
when they are once set, the setting will not
have to be changed.

I, personally, would advocate the use of
the “Peridyne” shield only in connection
with air-core intermediate transformers. An-
other use for the “Peridyne” shield is in
wave traps, doing away entirely with the
tuning condenser, I have found, for in-
stance, when using a spiderweb or honey-
comb coil, that an almost micrometric ad-
justment of the shield will easily throw the
wave trap in or out of tune,

Summing up, therefore, the “Peridyne”
idea of tuning by shielding opens a new era
in extraordinarily fine electro-mechanical
balancing systems, not possible heretofore.
By means of the “Peridyne” shields, a num-
ber of radio-frequency transformers in a set
can be brought into perfect resonance with
each other and, once adjusted, the set will
remain at its highest efficiency over the en-
tire broadcast range (200 to 545 meters).
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The ““Peridyne’” Five*

Construction of a Highly-Sensitive Receiver Using the
New System of Variable-Shield Tuning

By Hugo Gernsback

Member, American Physical Socicty; Member, American Association for the Advancement of Science.

the thecoretical considerations of the

“Peridyne” action of shield-tuning and
its tremendous advantages. Also, at this
point it might be well to set at case those
persons who wrote me before the publica-
tion of these articles at which time they
heard of my experiments with the “Peri-
dyne” shields. A good many of them
claimed that the idea of variable-shield tun-
ing is an old story.

This was to be expected; because nothing
new is ever brought out without some one's
coming along and claiming credit for it.
The trouble with those people who have
written to me is that they came to a hasty
conclusion. One of the letters pointed out
that there is such a thing as “spade tuning,”
whereby a movable picce of metal is slid
across a honeycomb or spiderweb coil. An-
other letter pointed out that a neutralizing
scheme. using a metal vane inside of a coil,
had been used for many years.

All these things, of course, were previous-
ly well known to me. For this reason I
went to great pains in my first article to
point out that at no time should a “Peri-
dyne” shield be called a losser; because, in
a carefully-balanced “Peridyne” shielded set,
the shield is never near enough to the coil
to act as a losser, as this term is usually
understood.

When tuned radio-frequency amplification
first came into general use for broadcast
reception many metallic lossers were used;
notably in certain Freshman sets, where the
coil was as near as an eighth of an inch to
the metallic frame of the variable conden-
ser which turned it. Here we had a real
losser. In the “Peridyne” system, it is

I N my previous article, I sketched bricfly

) g

lence.

time, the set is fully shielded.

the nearby set.

i ] .

HE “PERIDYNE” FIVE set described here has been designed |by the author
for the special purpose of “DX” work. It may be termed the DX set par excel-
The author, in New York, has brought in Pacific Coast| stations at a
distance of over 2,400 miles, airline, even in the summer time. The electrical system
used is the popular Interflex circuit described by the author in his articles on Interfiex
receivers, two years ago. In addition to this, full use is made of the néw *Peridyne”
variable-shield tuning system, whereby the set can be balanced to a degree of accuracy
which has been impossible, heretofore, in tuned-radio-frequency circuits., At the same

The “Peridyne” Five has only two controls; only one of them a tuning control.
An important consideration in this set is also the fact that, though this set can be
made to oscillate violently, it does not radiate in the least.
this by placing another receiver a few feet away from it; although the “Peridyne”
could be made to squeal and oscillate violently, the efiect could not be picked up on
The set is very simple in its censtruction, and we know that our
readers will want to try this excellent circuit immediately.—EDITOR.

The anthor demonstrated

an exceptional condition when the shield
must be brought nearer to the coil than an
inch. There is a tremendous difference be-
tween these arrangements; the fact that
mounting the coil on the end-plate causes
cddy-current effects in the metal, due to its
close proximity, whereas the “Peridyne”
shield is too far away for this action.

This difference is really very great, and
becomes apparent only after you have built
and operated a set using the “Peridyne”
principle of variable-shield tuning. 1 took
pains to point this out in Figures 3 and 3A,
in my first article and I pointed out
also that the inductances of the coils are
altered not by losing energy, but because the
shield changes both the self-inductance and
self-capacitance of the coil. Qnce yvou get
familiar with the difference, interesting pos-

€3 €2 (1

sibilities from the use o} the “Peridyne™
principle immediately open up.

RECEPTION WITH THE “PERIDYNE”

The “Peridyne” Five set described in this
article is, frankly, a highly-developed DX
receiver. I started out with the idea of
showing that a 5-tube recejver, plus crystal
detector, could accomplish anything and
everything within the powers of an 8- or 10-
tube set, no matter what gircuit was used;
and I am ready to prove [that this circuit,
using but five tubes, will leclipse many an
cxcellent superheterodyne loop receiver, for
the {following reasons.

I must point out again that, in the circuit
I am about to describe, there are practically
none of the losses that arg usually encoun-
tered in most sets. Quite the contrary; the

The rear vicw of the “Peridyne” Five shows C1, C2, C3, the three-ganged wvariable condensers; S1 and §3, R.F. coil shiclds; L2, an R.E. transformer; M1,
filament voltmeter; M2, plate voltmeter; R1, R.F. rheostat; R3, volume control; D, detector; L4, R.F, choke; Al, amperite; and T1 and T2, A.F. transformers.

* Ranio News Blucprint Article No. 37. (See page 104),
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fast fraction of possible efficiency is obtained
from this set, because of the extremely fine
balancing possible with the “Peridyne”
shields. Instead of suppressing oscillations,
instead of having the usual lossers, we keep
the “Peridyne” Five usually just below the
oscillation point by means of a simple oscil-
lation control; and hence the highest possi-
ble efficiency is created and maintained.
May I say that this set has been in use
by me a considerable time, and has been
tried out under all circumstances? Though,
of course, winter reception is better, still

extraordinary results l}ave be(?n achieved On the “Peridyne’s” frout panel are the flament and plate voltmeters, M1 and M2, and the
thoughout the summer in the city of New switch, STV1, that controls them; R3, volume control; R4-SI, combination switch and® rheastat;
York, where conditions are not too good at J1, entpui jack; and the single control for the three condensers.

any time; while in the winter time, with this

S-tube set, I have been able to receive KFI, of 1,000 miles cauld not be brought in on
Los Angeles (the distance of which is 2,430 the loud speaker. I therefore claim that this
miles, air-line) almost nightly when that set is most unusual when it comes to dis-

tance; in fact, for city use the set really is
too sensitive and often entirely too loud.
For that reason, when I wish to receive local
stations with this set I use an indoor an-
tenna 30 feet in length; but, even with such
an antenna, stations as far away as Cleve-
land (425 miles distant by air-tine) could
be brought in on the loud speaker without
undue fussing. Most of some twenty-odd
local stations were still uncomiortably loud,
when using but 90 volts “B” battery.

I wish to point out here that the set gives
an unusual amount of power; for, compar-
ing this S-tube set with many 9- and 10-tube
sets in the Rapio NEws LABGRATORIES, we
have not found ane, with the exception of
the Strobodyne, that delivered miore power
on 90 volts than the Peridyne. I know that
these are strong claims, and I do not wish
to be over-enthusiastic concerning this cir-
cuit, simply because I originated it; I would
much rather let the builders of this set
speak for the circuit after they have con-
structed “Peridyne” Fives themselves. I be-
lieve I have rather underestimated the re-
sults than overestimated them.
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station was on the air. I have been able, least once a week when conditions were fair. ) NEED OF SHIELDING
even in the summer time. with plenty of During the past summer there has heen While I have painted out in my thearetical
static, to receive the California station at hardly a night when stations within a radius  article that the Peridyne system of shield

1 @) GIED @) ) ) (@ED

In this view of the “Peridyne’ Five are clearly shown two R.F. transformers, L2 and L3, on their shield bases, $2 and S$3; R1 and R2, rheostats?
V1 and V2, R.F. amplifier sockets; V3 and V4, A.F. amplifier sockets; V5, power-tube socket; Al and A2, amperites; and L4, R.F. choke. The
other components bear the same synthols as those in the opposite illustration,
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tuning can be used without enclosing tlie
shield itself in a can, it is necessary, in my
estimation, for best results, that the system
be used exactly as specified in this article.
In the first place, particularly when it is used
in cities where there are several broadcast
stations, an unshielded set today is practic-
ally useless. If the inductors are not totally
shielded, the windings themselves become
pick-up coils and act like an antenna. This
is quite easily proven. If, after constructing
the set, acrial and ground are disconnected,
you will find that it will be practically im-
possible to receive any signals at all, even
from a nearby station. But the moment the
cans are lifted from their inductors, sta-
tions will come in quite loud; and it will
also be found immediately that there is con-
siderable interference, not only from waves
coming from various stations, hut from
strays within the set. Total shielding of the
inductors, I therefore consider absolutely
necessary.

I seck to emphasize that, if a constructor
wishes to build the entire set, making all the
parts himself as far as possible, none of the
dimensions, particularly those of the in-
ductors and cans, should be changed in the
least. It will interest the builder to know
that I tried some ecighty different kinds of
inducters, small and large, short and long,
heavy and thin wire, with all sorts of in-
sulation, before I finally decided upon the
construction which I now use.

There is no hocus pocus about this set at
all: rather, it is very simple in construction,
I believe that it is a set far easier to con-
struct than many more pretentious ones.
There is a minimum of wiring and no in-
struments and components that are not abh-
solutely essential are used in this set. I have
tried to eliminate anything not of vital im-
portance to the receiver. Any number of
refinements, that could have been placed in
the set, have been left out; because, after
using them, I have convinced myself that,
in most cases, the set will work practically
as well without them.

INTERFLEX PRINCIPLE INCORPORATED

The circuit used contains nothing revolu-
tionary; the only novelty lies really in the
“Peridyne” system of shield tuning. Those
who have used or constructed any one of
my Interflex circuits, such as the Balanced
Interflex, the Regenerative Interflex, know
that the insertion of the crystal detector im-
mediately in the grid lead of the first audio
amplifier tube will do wonders. For those
who have not read my former articles on the
Interflex action, let me repeat that the Inter-
flex system does a number of impontant
things.

First of all, the crystal detector entirely
replaces one tube; the “Peridyne” TFive,
which uses five vacuum tubes, is therefore
in reality a 6-tube sct and must he con-
sidered as such. The detector is a half-wave
rectifier and passes practically no radio-fre-
quency currents. Inserted in the grid lead it
does away with the condenser and grid leak,
and the usual lossers. It should be noted
that the tube to which the crystal detector
is connected becomes the first audio ampli-
fier. There are, therefore, three stages of
A, amplification in this set, which accounts
for its tremendous volume,

The circuit itself, as I have said, presents
no great novelties, except that, although a
Fhrec-gang condenser is used, no compensat-
ing condensers are required. All compensa-
tion is accomplished by means of the “Peri-
dyne” shields, a point that should be remem-
bered.
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CONNECTIONS

TO J1 AND SW
SHOWN ON UNDER
SIDE OF SUB-PANEL
VIEW.

DL

— Wy

"“?‘7
| | ! h
| !
o I \
| ! . "
: i | s_
H H ;O: f |
Jl N ! " !

FOR SWi

I
I
|
!
O |
[
I
{
|
]

POSITION OF

SUB- PANEL WHEN

IN PLACE
/

HOLE

cl—ac

53 54

OF

'

Ii

BOTTOM __.

L

SEC.

SEE NOTE ON UNDER VIEW OF SUB-PANEL

The vear view of the front panel and the top of the sub-panel are shown on this page, with the wires that go
to the different instruments, Notice that the holes going through the sub-panel are numbered, corresponding

to those in the under view of the sub-panel shown on the opposite page. As the set is wired, the connec-

tions should be crossed off on the liugram.

MOOIIANVE] SYNTIVIVY™ SMAN O1avYy

¢l
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4l
The under side of the sub-panel, showing J1, the output ]'ack;'C4, 001 mf, fived coudenser;
R! and R2, rheostats; and the veltmeter switch, SIV1.

CONSTRUCTION AND ASSEMBLY

As to the constructional details, I need not
go ta any length, because the illustrations
which I present are pretty thorough and
complete. Use only the best of materials
throughout. Use good insulation, and when
running your wire connections, see that no
radio-frequency wires run parallel to each
other. One of the illustrations shows the
extreme simplicity of the wiring on the bot-
tom of the panel.

In building the set, for simplicity’s sake,
I have used flexible Celatsite wire, which
comes in different colors, and makes the wir-
ing of the set rather simple. This wire is
quite thin and has stranded wires, with good
insulation. In this set I have used four
colors as follows:

Red for plate and “B” battery;

Green for grid, grid returns to “A—"" and
IAC__.";

Yellow for “A-+4” battery leads;

Black for “A—" battery and other leads
at ground potential.

All connections made must be soldered. I
do not believe the same results can be had
from this particular set with screw-connec-
tions, as they very often give rise to losses;
for in this set such losses must be reduced
to the irreducible minimum.

IMPORTANCE OF METERS

I found it quite necessary (as a matter
of fact I don’t consider it possible to use this
set without them for DX work) that the
specified voltmeters be used. The reason is,
that the set is exceedingly sensitive to the

operating temperature of the radio—frequency
tubes, and these must always be kept at their
exact voltage. Only by using a voltmeter

s

A cut-away view of a ‘““Pcridyne™ trans-

former and shield. The tuning shicld fis

shown here much closer to the coil than it
will be used.

(M1) across the “A” battery can you tell
at all times that the voltage is exactly the
same. If it is not, then the two radio-fre-
quency rheostatss must be hand-adjusted;

which should never be necessary if the sup-
plied voltage is that to which the set has
been originally balanced.

And here I wish once more to tell those
who work with sets of this kind, of the im-
portance of knowing at all times that the
voltage in their sets is corre¢t. This is the
case with, not only the “Periflyne” IFive, but
many other sets. Radio conhstructors have
found that at certain times their sets are
really excellent, but, little by|little, they lose
their sensitivity. The reason|usually is drop
in voltage, as a result of which the set no
longer operates at its highest|efficiency. For
this reason, I continue to onder that so
many sets are made \vithov.}:' a good volt-
meter. Without this instrument, you operate
your set blindly; it is like driving your car
without a speed indicator, \vh?;:h no sane per-
son will do.

Oh yes! I have forgotten to mention that
in the “Peridyne” Five I u$e just one by-
pass condenser, whereas mdst sets of this
kind incorporate any number|of them. I do
not find it necessary to use /more than one.
This, of course, simplifies the set a great
deal.

The oscillation control in this set is a 100,-

000-ohm  smooth-action variable resistor
(R3), used in the first radio-frequency
stage. It is possible, as will be explained

further on, to do without it for city use,
when the “Peridyne” shields are used as los-
sers; but for DX work it is highly import-
ant, as a matter of fact, oLle of the most
important adjuncts to the entire set.

I maintain, as do many bpthers, that no
radio circuit which suppresses regeneration
entirely can ever be as sensitjve as a set that
regenerates strongly. Practically all neutral-
izing methods consume some energy and
thereby reduce the distancd-getting ability
of the set; whereas, the régenerating -set,
nine times out of ten, is better for distance
reception. As this is frankly a DX set, I
use a suitable regeneration C(Lntrol, by means
of which the set can be brought to the
highest efficiency for its particular wave-
length reception without the fusual lossers.

TESTING THE DETECTOR

A word about the detector, I have found,
so far, that only the carborundum detector
works well in the grid.cirduit of a tube;
I have tried practically al? other crystal

-- ‘l‘ C3 DETECTOR COUPLED
:7 Cl- >R T 20 AUDIO 380 AUDIO
g 1¢2 Ajr\%ljglglg AMPLIFIER AMPLIFIER
82 I' [ &
Pt R D Y
g va va L4 V5
P J1
C4| bt
R A2
R2 R4 |
FILAMENT SWITCH.
(SW) ON RHEO.
N SHAFT, - \
j\ - LA\
- l ‘L SwW
o) e)
el i B+90TO B+ R.F. B+ B4+ C-9T0 Cl— A+ A~
Swi 180 V. 90V. 2N AUDIO  22%V. 40V 4%V, | B~ c+

The parts indicated in this schematic diagram of the “'Peridync” Five ave numbered and lettered to correspond with those in the other|diagrams and

Sillustrations.

Note that DL is the miniature lamp illuminating the tuning dial.
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Comparatively few holes haze to be drilled in the fraut panel of the "PEHd_Uu‘" Five.

detectors with mediocre results. It seems
that the carboroundum crystal gives an en-
tirely different action; the reason being
probably that, of all crystal detectors, the
carborundum type usually operates best with
a slight biasing potential. That slight po-
tential exists in this circuit, and hence the
carborundum detector actually replaces a
tube. This statement can easily be proven by
short-circuiting the detector, when the vol-
ume of the set will be observed to drop
considerably, On the other hand, not all
carborundum detector crystals work alike;
some are more sensitive than others. I would
recommend to all who build the set to have
at least three such detectors on hand, and
find out which works the best,

And let no one think for a minute that a
crystal detector in a set is a “fussy” article.
As to the 6,000 Interflex sets that have been
built in this country, I have on file hundreds
of letters from owners who have worked
their sets right through the summer, when
static and actual sparks came crashing
through the set, without the crystal being
impaired. In the carborundum detector we
have a crystal held against a steel block
under several pounds of pressure. In this
detector nothing is likely to be burnt out.

because this crystal can be subjected to a
I

receiver, as miay be scen in the illustrations.

tremendous -amount of heat without chang-
ing its efficiency.

During the summer time, while using the
“Peridyne” Five, I never disconnected the
aerial, and at times.I have drawn out from
the crystal detector itself sparks half an
inch long at the approach of a thunderstorm.
Yet, strange to say, it did not impair the
set at all. In one of my Interflex sets, which
is now over three years old, I still use the
same old carborundum crystal, having never
replaced it; while in the same period I have
replaced some tubes three and four times.
Thus, the carborundum crystal has out-
lasted the wacuum tubes. So, if you have
any idea in mind that a crystal detector is
a perishable article, in a DX set, this lengthy
statement should disabuse your mind; be-
cause, once a good crystal has been found,
you need pay no more further attention to
it than if it were a binding post.

The important part of the carborundum
detector is that it works best only one way
which has to be found by experiment. On
local stations not much difference, if any,
can be detected. It becomes important only
when you are listening to a DX station;
then you will find that a reversal of the car-
borundum detector will practically kill all
reception, while in the correct position recep-
tion will be excellent,

The lavout of this panel gives an attractive balance to the

Furthermore, I insist, and many critics
have found the assertion true, that a crystal
detector inserted in the grid lead, providing
all other conditions are right, makes for
purity of sound, that is usually not found
in other sets. The nasal, twanging sound of
so many sets is practically absent when the
crystal is used in the Interflex way. Al
those who have used it thus will never again
use another method. This quality becomes
particularly apparent when you are listening
to talk; comparatively few sets reproduce
speech in a natural tone, Scientists are all
agreed that there is no clearer-sounding de-
tector than the crystal. In this respect it is
more efficient than the vacuum tube. Hence
the great purity of sound obtained by the
Interflex method.
MAKING COILS AND SHIELDS

In the “Peridyne” Five I use a factory-
made inductor, which is self-supporting, the
coil being held together by a thin film of
celluloid. As this construction requires
special forms, I have substituted, for those
who wish to build their own coils, a simple
method whereby the secondary and primary
of the inductor are wound on a cardboard
tube,

It is absolutely essential that the lower
part of the winding be exactly 1 1/16 inches
away from the bottom of the can; otherwise
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The drilling instructions are given for the holes necessary in the sub-panel.
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on other pages of this article.

The holes indicated by a solid circle are numbered in the diagrams shown
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S"pIA. 8 HOLES

4"

ASS

~DETAIL OF
SHIELDS S1,52 & S3~

The constructional details for the "Peridyne’’

the constants will all change from those
The secondary is first wound with

given.

32 T_'_ 1~ BRACKET
-BASE 1
FOR %2 —
SHIELDS~ -=--F-- > ! SECONDARY-
67 TURNS OF
Ne. 28 D.S.C.
i WIRE.
‘o < | on "SPACE WOUND-
v LUSE ANY X s
-TYPE KNO :
- E B |- PRIMARY-
~{77"~~~SOLDER - i . = g Wi (07
=== — 4o - ©.28 D.S.C.
, , : <t WIRE_WOUND
BRASS COLLAR — G ¢ OVER SEC.
=N TAPPED FOR R T ! [ =T .
= U T S | {onber ﬂ @ TN TOP OF PRI.
Y ek ’i-'IT) / X :" | %2 —»g?nglM
-- N2.8-32 THREADED LENGTH ' OF ®,
AT J ~TERMINAL SEC. WINDING TP OF 5oTTaM ~ CARDBOARD
> STRIP~ SES gp g, UOER
~ 4 BAKELITE OR
. _CAN BE MADE OF ; ~COILS L1, L2 &L3~
" SHEET COPPER, IR TSR T
ALUMINUM e 73" N
OR BRASS. 3| s 2 o] ae
ABOUT '35 THICK. 67 747 9HOLES- EQUALLY SPACED a7 e

5/32 DIA.
11 HOLES

B

’ i

shiclds, R.F. transformers, aud tcrminal strip,

Great care should be crercised in the construction

of these parts; as thc first two mentioned are cxtremcly important.

act bottom of the sccondary; there are 14
turns of No. 28 D.S.C. wire. The primary

67 turns of No. 28 double-sitk-covered wire,
space-wound, which can be effected by using
a silk thread between the windings. This
silk thread can be taken away afterwards.

is wound on top of the secondary by inter-
posing a piece of stiff bond paper.

If vou are enterprising enough to build
Your own cans, the dimensions are given in

The primary is wound beginning at the ex-

2

SRR Il

I (i I

the illustration.

They can be made of sheet

SYMBOL (Qewa|  NAME OF PART REMARKS MANUFACTURER &
€1,62,03| 1 | friple var, Cond, | ,0005 mf, each asction 13 fa
L,12,13 ) 3 R, 7, Traneformers | Specisl - |3 _ R .
81,82,83( 3 | Coil Shielde | Specis) [ speojal Peridyne units | 3 | N o -
f, 1 | 32 | A T Trensforwers | 3:1 ratfo | 3 |9,20,21,22,23,24
R, R2 | 2 | Rheostats | Cardbon type - 1l e _ .
R3 1 | Variable Restator | 0-100,00 ohos |8 |6,12,26,36 -
Re, S‘ 1 Switch-Bheoatat 30 ohme; combination lnurunnt |6 |12,26,35 .
Nn _' f j Amperite ] s volts, iuporc_typo . A
” 11 | Amperite | S volts, § empere * o 1|
0 {1 | Detector | Cerborundus type _ ]
L4 | 1 | R, P, Chore . 85 millthenries - 19 |2,3,29 o
C4 | 1 | Pixed Condenser L001 mf, 10 | 6,22,25,26,27,28,29,33,42
M 1 Voltmeter | Q-8volte N 110 3,n,23 o
w 1 | Voltmeter ] 0150 wolte 1 21 130,31,23 o
o 1 | | single eircutt type | 12 [6,26,27,28,32,36.27
sn 1 | Jack-Switch Two eireuit type (D.P.5.2.) | 12 [6,26,27,28,32,36,37 B
_— | 1 | Vernier Dial o N - 33 3,23 21,32,35 - R——
| 5 | Sockets | UX type o 14 [1,3,23, 21 28,32,33,34 _ s
- 4| Binding Posts . [ 18 f1z,15,23,27,34 =
| 1 | Paned 7% 24 X316 inches 1171640 - _ =
1 | Sub-Panel | 8 X 23 X 3/16 inches | 17 116,40 S
_ |4 | Brackets | 6% X 2 inches, hard rutbter arfer —
1 | Battery Cable ¥ith fuse, 7 wires 18 16,13 o =
v, 4 | vacuum Tuve | 8014 type | 37 [38,39 - _ =
AL] 1 Vacuum Tube 112 type . 87 |38,3 o =
- 1| Torminal strip | 73 31 23/16 tncnes BRI
. i ?; Rolls Fook.up ¥ '1.ro | Bleck, Yellow, Red, and Green | 19 |18,41 .

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

—__ Amsco Products, ! 'lne. S
T3 _Allen Bradloz, nee
~7 "Rediall Company

10__Aerovox Wirelese Co co-plmy
3 Wationel Company, fnc

Y-hrmsor- S—

dmur Corp.

Do Jur Producu Co-p-ny

_ Roller Smith Company _
T4 B, W, Fby Wfg, Co,, Ine,

37. Es ¢, Cumingham, Ine,

_4(; __Formjca Insulation Company
4

.IIIIIIllIIixﬂ|I|I||lI!I]IlllIlI1||Il|l|lﬁll|lll!l|IlulmlllllIIllllIllIl!llllllll!lullllllllluulh I

2 Bmmmarlund Mfg, Compary

"5 Central Radio Labo ubor-toriu

"8 Carborundun Compan
11 _Jewell noctliun-_tmnnt Co.

14 Benjanin Flec, M{g, Company
t7 Amoricen Hard Rudber Co,

20 fhordarson Elec, Mfg, Company

23 Oeneral Racio Company
26 Plectrad, Inc.
299 Mmd_._
32 Pacént Mectrio C
35 Brooklyn Mets) St

u Radlo comrnlon [

|_Cornish Hl:o__!;ln’

HI cﬂl

ny _

¥ THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

1 you use alternate parts instead of those listed in the first column of manufacturers, be careful lo sllow for any possible difference in size from those
originally used in laywg out and drilling the panel and sub-base.

_3 Silver Marshel), Inc,
_6 Carter Radic Cozpan

_9 S8amson Menufacturing Cug-n;

T2 Yexley Wfg. Company
I5_ X1 Radio Labs,
|%_Belden Mepulecturizg Co..
20 1 _Rsericsn Transformer Co.
24 Aldehmerican Radio Corp,
27 Pilot Flectric Co,, Ine
30 Weston Elec, Tnstrument ﬁ. .
33 Electrical Research Lab., (FRLA)
36 Herbert Froet, Tnc,

39 C. B, Menufecturing Co, {ceCo)

__Eolpu. ¥nnufecturisg Ce,

copper, zinc, aluminum or brass; if you
make these vourself, you will probably use
copper or brass, on account of the soldering.
The brass collar should be tight enough so
that the 8/32 threaded shaft 'will work with-
out play. This is most important, as will be
seen afterward. The bottom| of the can may
be made similarly out of twd pieces of brass
or sheet copper. Dimensions are given for
the movable shield, and little else need be
said about this.

A most important consideration, however,
is that the top part of the dan must fit the
bottom part tightly. If the fit is loose, a rat-
tling noise will be heard in the loud speaker;
for the reason that the shield is a condenscr
and, if there is play between [the can and the
bottom part, this will amntmt to a loose
contact, and vour set will be | {101sy If, there-
fore, the shields do not fit tightly, this can
be remedicd by inserting pigces of tin foil
between the tops and the lower parts. to

make a good mechanical cannection. You
will then experience little trquble.
Of importance are rheostats R1, R2, and

R4. Rl and R2 are Bradleystats, which
are mmmted on the sub-panel, and are never
touched after the set is balanced. R4 should
be a 30-ohm wire-wound rheostat, because
the first audio amplifier tube is very often
critical and works best only {with the exact
voltage. Choke 1.4 should be of 85 milli-
henries and is quite necessary| for the opera-
tion of the set, to choke back any incidental
radio-frequency currents which might be
passed through the first audio amplifier tube
and through the crystal detedtor in case the
set is overloaded. The second and third
audio amplifier tubes requiré no rheostats,
but use amperites.

ADJUSTMENTS |

After the set has been completely wired,
you can begin to test. Remember first that
the inductors must be connected right. If
the set has been wired correctly, and no re-
sults are obtained, the chances are that either
the secondary connections of the primary
connections of the coils have jbeen reversed.
1f they are connected as shox#n in the illus-
tration, the arrangement is dorrect and no



trouble should be experienced. Remember
that the (detector-coupled) first audio am-
plifier tube requires only 2214 volts when
using good tubes. 1t is a rarity that 45 volts
are used here; and 1, personally, never
recommend such a high voltage, becanse it
is not necessary and tends only to distort the
signals.
ABOUT TUBES

A word about tubes. This set, as I have
mentioned several times, is first of all a DX
set; as such it must have good tubes.  Use
only the best; insist upon having a set of
matched tubes from your dealer, tubes that
do not vary more than 10 per cent in their
characteristics. Even then you may find that
“switching around” the tubes will give you
the best results. .

1f everything is comnected up, you will
find little difficulty in bringing in local sig-
nals. The important point now becomes the
adjustment of rheostats RI and 1R2 located
behind the panel and mounted on the §ub-
panel these are extremely sensitive. Wh.en
using the set normally, you do not require
more than 90 volts ; that is, if no power tubes
are used. Be sure that your voltmeter on
the "B~ side (M2) rcads 90 volts exactly;
and that on the “A” side (MI) 6 volts
exactly. Then balance your set.

At first the chances are that it will howl
its head off. Tume in a weak station and
adjust rheostats R1 and R2. l\'ccp'lu turned
on practically full. Tune to a midway fre-
quency, let us say around 300 meters, such
as KDKA, WRNY, ete. I the set howls,
that is, oscillates too loud, adjust Rl and R2
carciully. Now the oscillation control R3
comes into use. This oscillation cou{rol, by
ti'e way, is most important. It is intimately
related to R1 and R2. This oscillation con-
trol, that is, its high resistance of 100,000
ohms, controls not only oscillations, but vol-
ume as well. \When it is turned all the way
towards the right, stations, even the most

powerful, becomes practically inau(]ible.
Turning it to the left makes the set oscillate
freely.

The trick of the set is to-balance the three
controls in such a way that the set will
oscillate slightly, but not too loudly, on the
highest wavelength. Then by tuning in the
station at the lowest wavelength, around 200
meters, where the set oscillates most ireely,
it becomes a matter of carcfully adjusting
rheostats R1 and R2. No exact directions
can be given on this, but five minutes’ play-
ing with the set will casily show you where
the best point is. 1f the oscillations are too
wild on all frequencies try reducing the R.F.
voltage from 90 to 67}%, or even 45.

TIIE “PERIDYNE" COMBINATION

But before all this is scttled, we come
to the most important part, and that is the
“Peridyne” action. Iirst, turn the movable
shiclds all the way up, with the knobs ex-
tending as high as they can go. You will
find, as a general rule (and I have tried this
hundreds of times) that the following will
be the best procedure.

Sitting in front of the set, we have the
three cans with their knobs from left to
right. The first is the antenna coil, the sec-
ond the second radio-frequency coil, the
third, the third radio-frequency coil. It will
be found that, in most cases, the first knob is
turned down lowest, the sccond higher, and
the third one still higher. You will find that
the middle coil is the most sensitive to the
“Peridyne” shield tuning. This shield tuning
should be attempted only when listening in
to a DX station. On local stations it is
difficult to balance the set. Inasmmuch as all
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inductors and all shields vary, it is quite
impossible to give exact directions as to
how far down or up the tuning shield should
be turned. But you will master this quickly
by tuning for a weak station or a DX sta-
tion. Then you will find that even a single
turn makes a tremendous difference.  Be
absolutely sure that the screw which holds
the shield is not loose in its bushing ; other-
wise there will be a rattle in the loud
speaker. As I stated beiore, when you start
compensating, turn all three knobs up as far
as they go. Then manipulate the middle
knob wuntil the signal comes in loudest. Fur-
ther compensation is then had by turning the
knob until the signal comes in loudest. IFur-
ther away the station, the more important
the “Peridyne” action becomes.

It should be noted that, once the set has
been balanced to its highest cfficiency the
“Peridyne” shiclds are never touched again.
The set as described here must oscillate
(though weakly) on the highest wavelength.
It will do this when the oscillation control
R3 is turned down all the way to the left.
In this position the lower wavelengths will
oscillate violently, in which case R3 is turned
up more to the right. Remember, rheostats
R1 and R2 are important in this, because
they are intimately related to the oscillation
control R3. The “Peridyne” shiclds are
really used only to bring the three-gang con-
densers, wilh their respective induciors con-
nected to them, into resonance at exactly the
same wavelength.,  That is the reason why
no compensating condensers arc connected
with the gang condensers.

When you have tuned in a DX station and
you have balanced your set where the signal
comes in loudest, you will find that you can
leave all adjustments in this position and
the stations will roll in, one after another,
faithfully and with tremendous volume. In
actual operation, rhcostat R4 is set to its
best position; with most sets this position
will be with the rheostat practically turned
on full. The quality of the signals can be
bettered by very slight adjustments; even
1/16 of an inch makes a very big difference
as the detector-coupled first audio amplifier
is quite critical as to the filament voltage.

TUNING

If everything has been exactly compen-
sated, vou will now be able to tune the sct
with the two controls; namely, the knobs
of the gang condenser and the oscillation
control R3. You tune in any whistle of any
station, then adjust carefully R3 until the
whistle is cleared and the station comes in.
As a rule, turning the knob towards the left
will increase the loudness of the signal. If
it is turned to the left, beyond a certain
point, the set will oscillate and howl. On
DX stations, even the most minute difference
will result in a great change of volume. If
by any chance the action of R3 is reversed
(that s, the loudest signals are when the
kenob is turned to the right rather than to
the left) this tmmediately proves that the
“Peridyne” shiclds are set wrong. It means
simply that the gang condensers and their
respective inductances are out of resonance.
You will quickly find that, by manipulating
the knobs of the “Peridyne” shields, this
condition is remedied, and will familiarize
vourself with the correct action of the set.
Once you get the hang of it you will never
forget it.

You will find that this set tunes with an
unheard-of sharpness and that even nearby
stations can be easily cut out without bagk-
ground and overlapping of signals. As the
sct is extremely delicate, I recommend the
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use of only spring-type sockets. The tubes
should be weighted down with separate anti-
howl tube weights, to keep them from howl-
ing, as otherwise they surely will do this,
on account of mechanical feed-back trom
the loud speaker, particularly when the set
is not placed in a cabinet. I therefore do
not recommend use of the set except in a
cabinet, to do away with audio feed-back
from the loud speaker.

For city use, where DX reception is not
desired, the oscillation control R3 can be
practically ecliminated. In that case the
“Peridyne” shields can be used as lossers, by
turning them down so that the shiclds come
within a quarter of an inch of the coils or
less. It will be found that, in this position,
an effective balance of the set can be made
very mnicely; but it will tune somewhat
broadly because it no longer oscillates, the
shields now being used as actual lossers. But
for city reception, where only a single, soli-
tary tuning knob and no other controls are
desirable, this method can be used; although
in some locations there will now be some
“cross-talk,” particularly from nearby sta-
tions. They will seem to overlap because the
set no longer tunes sharply. If it should
tune too broadly, manipulation of rheostats
R1 and R2 will bring the receiver nearer to
the point of oscillation.

Of course, I personally, do not advocate
the use of this set in this manner; that is,
by using the “Peridyne” shields as lossers,
because that is not the way they are intended
to be used. But I have mentioned it for only
the one reason; and that is, if the losser
method is used, the sct becomes really a very
capable single-control receiver, with all that
that words implies. But, of course, in that
adjustment, the set is practically valueless
when it comes to DX reception. DX recep-
tion and broad tuning do not go together.

I have found it desirable to use cable leads
instead of binding posts in this set. The par-
ticular cable that I have usced is most desir-
able and economical in the long run, because
it is fused and will prevent blowout of the
tubes.

I should be very glad to hear from those
who have built the “Peridyne” TFive and
shall be glad to give technical advice to
those sceking it.

REMOTE SET CONTROL

It is often convenient to be able to listen
to radio programs by mcans of an exten-
sion cord to the bedside or other part of the
house; but its disadvantage is that one has
to go down to the sct to turn it off. This
trouble can he overcome by means of a four-
wire extension cord, having one end con-
nected to a double-circuit filament-control
jack, which may be screwed to the side of
the cabinet or radio table, and at the other
end a single-circuit filament control jack

VOLUME CONTROL -
PLUG /4

!
LS. JA(K
ON SET

T0 SET

How the fillament circuit can be controlled
from a distant point,

FUL.WIRES
Jo PLUG

PRONGS
CONNECTED

¢
LS. WIRES .
A'BATTERY,

wit]: connections as shown in the diagram.
pulling out the loud-speaker plug.
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thought mturally was uppermost in my

mind to make the conversion in such a
manner that the original set will not have
to be torn apart, or re-constructed, in order
to convert it into an electrie receiver. There
are a number of alternating-current tubes
available in the market now, all of which
have their good qualities and their gond
points; but some of them have drawbacks
when it comes to the electrification of a
battery-operated set. For instance, the five-
prong or Y-tvpe tubes can, of course, be
used; but this means ripping out at least
one of the old sockets and putting in new
ones, besides rewiring. Then there is an-
other variety of alternating-current tubes,
working on 3 volts, which also are satisfac-
tory in their eperation, but require an over-
head “harness,” which is run along the tops
of the tubes.

IN designing the electrified Peridyne, the

I finally selected a four-prong heater-type
tube, because experience showed that this
type required the least constructional changes
in the set and, after the experimental work
had been concluded, it was found that a
remarkably efficient electric set had been
obtained. The power of the completed set
is astonishing and, wken using only 90 volts
on the R.F. stages and full “B” power on
the last audio stage, there is enough volume
to operate a number of loud speakers and
fill a large auditorium, from practically all
nearby and local stations.

On comparing the wiring diagram of the
electrified set with the wiring diagram of
the battery set, it will be found that very
few changes have been made. The only im-
portant one is the rewiring of the filament
connections. A word of advice must be said
here; and it is that, as those experimenters
who have built alternating-current operating
sets know by this time, the filament leads
must be twisted, as indicated in the diagram
and all the pictures. If the filament leads
are not twisted, an objectipnable hum will
result.
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The Electrified Peridyne*

Converting the Battery-Operated Model into
a Highly-Sensitive Receiver, Using the
New A. C. Tubes

By Hugo Gernsback

The front of the Electrified
Peridvne receiver; Ci1, C2,
C3, the control for the con-
densers; R3, wolume con-
trol; R4-Sw, combination
switch and filament con-
trol; M1, A.C. voltmeter;
M2, D.C. woltmeter; J1,
single-circuit jack, and F,
output filter. The com-
ponents used in this re-
ceiver are designated alike
in the illustrations and in
the list of parts which
gives their values.

LA
M Q0
REWIRING OPERATIONS

The particular alternating-current tube
used in this set is a four-prong “heated-
cathode’” tube, operating on 15 volts; it con-
sumes 0.35 ammpere. This makes it possible
to use a small toy transformer as an “A”
power supply. It should also be noted that
the filaments are no longer grounded. This
means simply a little change, taking but a
few minutes.

It is best, when rewiring the filament
leads, to see to it that two different colors
are used, never the same colors; because
you are apt to get the wrong connection
when both wires are of the same color.
Please bear this in mind.

The other changes are all small: First,
one of the voltmeters (M1) must be
changed from 6-volt D.C. (which was the
scale used in the D.C.-operated set) to a 25-
volt A.C. instrument, for indicating the fila-
ment voltage.

\\_O R V

S1, 52, S$3, Peridyne Shields;

i N

Another minor change is' the addition of a
small fixed resistor of 60 dhms, indicated as
RS in the diagram, in series with the pilot
light. This is necessary, otherwise DL (the
6-volt bulb usually supplied with a dial)
will burn out.

Another change is in the rheostat, R4,
which now becomes a llovver switch. The
new type listed in the specification sheet
must be substituted. This {s a 75-ohm rheo-
stat with filament switch, and is structurally
different from the one used in the battery
set; as the latter cannot be used.

The only other change is condenser C4.
which. in the battery set, \vas connected to
the plate of the detector-cqupled first audio-
amplifier tube V3 and to “A—."" It is now
connected to the grid of that tube and to
one of the filament leads, als shown.

|
TUBE CONNBCTIONS

Right here, it becomes necessary to state
that alternating-current tubes operate en-
tirely different from dirdct-current tubes.
If all the connections have been made. it
may be found that therg is a hum. This
may be occasioned, partIEu arly, by the fila-
ment leads being connected wrongly to the
detector-coupled first audio amplifier. By
reversing the leads, on this|tube, the hum is
usually done away with. #n the rest of the
tubes, always remember, |that “B—”" and
“C+" leads must be conn#cted to the plus
posts of all tube sockets. | The reason for
this is that the cathode of the tube is con-
nected to the plus post of the socket. This
is the most important paint and should not
be overlooked, as no results will be obtained
if these instructions are not followed.

In this set, the old cable (X) specificd
with the battery set is refained. In addi-
tion, we have two extra cables, each of two
wires, termed “Y” cable and “Z” cable.
Both of these cables are between six and

T

‘\
(C;.

\4/0‘:/
\5,

W,

Q‘

V1-V4, A.C. tubes; V5, A.C. power amplifier; T1, T2, A.F. trans-

formers; D, detector; L4, R.F. choke coil; R1, R2, filament rheostats; A1, A2, resistor mountings,

* Ravio NEws Blueprint Canstructionsl Article No. 45. (See page 104).
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elght fect long and are

TIIE POWER UNIT

used to connect the set O
to the power plant. The <
“X"” cable shown in the . %, @ r”.'—
illustration is the same C>> I i o
one used in the battery = T i
set, but the fuses at 11 s = =]
should bhe removed and O
the clips short-circuited. L— - —
N

The power unit is re-
markable for its simplic-
ity and the small amount
of space it takes up. It
s onc of the smallest
power-supply devices, I
believe, that has ever
been described. 1t meas-
ures  only 1014 inches
fong by 6 inches wide
and 6 inches high: this is
about the size of an or-
dinary storage hattery.
This unit is designed to
he placed underneath the
tahle. or in a cabinet
console and should he at
least four or five feet
away from the set itself.
The case may casily be
constructed of ordinary
sheet metal and painted
to suit. Your tinsmith B
can make it for a small
amount. ¥

The switech Sw2, which 9
controls the power, as
well as rheostat D, are
mounted on a small picce
of bakelite, of the dimen-
sions given in onc of the
itlustrations.

The “B” supply is a
standard “B” power unit,
including  a Raytheon
tube. The type specified
is the one which is hest 2
suited for the operation &
of these particular tubes, 13
and will not give rise to 3 2'0'V AG)
“motar-heating” and other —
feed-hacks.  Mareover, it
wis selected on account
of its verv small size and
compactness.  The fila-
ment-heating transformer
is a  tow transformer,
with a tapped switeh, set
for the correct voltage;
ie., set for its correct
voltage, which will he
found on the name plate
of the transformer.

The entire assembly of
the power plant is made
as shown in one of the
illustrations. There is jnst
cnough ronm left for the
two “C” Dhatteries. quite
necessary for the suc-
cessful operation of the
set. Corrugated paper or
ashestos can he used to
housce the two batteries,
so that no short circuits
can occur.

Once the “A" power
unit has been assembled,
it reuires no further at-
tention.  The “C” bat-  T==77
terics will last for many
months.
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NOTE : REMOVE FILAMENT BALLASTS
(MARKED A1 AND AZ) AND
SHORT CIRCUIT TERMINALS.

M1

CONNECTIONS

TO J1 AND SW{
SHOWN ON UNDER SSBO-S &S?{. Ovc-HEN
SIDE OF SUB-PANEL IN PLACE
’l
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TOP OF PR!.-- \,_;\_//

SEE NOTE ON UNDER VIEW OF SUB-PANEL

On the preceding page is shown the wiring beneath the sub-pancl of the Electrified Peridyne 5. Above panel.

on this page are shown the connections from the componcnts on the front panel and the top of the sub- panel are numbered altke in top and bottom views.

These parts bear the same symbols as those tu the list of parts and the holes for leads through the

0c
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TO f10V. AC. -
Uiring diagram of the potcer wuit for operating the Electrified Peridyne. The schematic diagram of this

Extending irom the power plant are the
two knobs of thie "B” power unit (A and
B), used to adjust the "B voltage; D is a
filament control rheostat. It will be noted
that there is used a connector G, in connec-
tion with the "Y" cable, which is necessary
in case the power plant is to he discon-
nected from the set; while the leads of the
cable can be soldered to the terminal board

Q[D R3

on the set. T would advise using binding
posts of the spring-operated type; for the
reason that, when the power plant is to he
removed, the binding posts can he qguickly
disconnected, instcad of unsoldering the
connections—always a troublesome proceed
ing. It would be extremely difficult to
transport the set and the power plant if
they were connected together by means of
all the cables, and it would then require
two persons to carry the two units; whereas,
if the cables are made with a connector,
it becomes easy to disconnect. The leads
to the 110-volt A.C. supply are connected
to the usual plug, which goes to the socket.

"’ﬁ'\
Cicecd”  Rs) Risw m R2 (51,:

wunit weitl be found on another page of this article,

OPERATION

I all the connections have been made
properly, and i1 the power plant has been
built, we are now ready to operate the
set.  But before doing it should he
reimembered that the amperites in the fila-
ment circuit of the sccond and third audio
amplifiers cannot be used with the 13-volt

sa,

\ \ l‘l

W

The wunder side of the
Llectrified  Pevidyne  is
shown above. The tari.
ons parts are nnmbered
n o correspondeice  with
the diagrams ou the pre-
ceding  pages. On  the

vight is the top tvicwe of
the poweer unit. E, a 1V
colt C”  battery; FT,
flament transformer; D,
filament  rheostat; PU,
“B” power unit; G, stage
connector: 16, full-wave-
rectifier tube.

n Wi

tubes: they are therefore removed and
wire comnections made across the two
clips (Al and A2). No*filament resistor
of any type is required with these two am-
plifier tubes.

We are now ready to test the set, and
ii all conmections have been made, the cur-
rent is turned on. Of course, before vou
do so. vou will have made sure, that con-
nections have been checked carefully. For
safety’s sake, only a single tube should be
aperated in a socket, to make sure that
cvervthing is in ship-shape order. If the
one tube lights satisfactorily, alt the others
are put in.

A peculiarity of these alternating cur-
rent tubes is that it takes about thirty to
forty scconds for the heater to heat up he-
fore the set begins to operate. A hum
may be heard during that period, but it
should nat be loud. If everything is con-
nected right and the "C” voltages are cor-
rect. the set will work with tremendous
volume, and there should be no hum. If
there is a hum. it should be so slight, that
it never noticable when a station is
tuned in.
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Drilling layout for the sub-panel of the Electrified Peridyne.

A most important point to remember with
these A.C. tubes is that the “C” voltage is
extremely critical. If any hum develops
at all, it can usually be eliminated entirely
by varying the “C” voltage. Usually, one
and one-half volts (that of a single flash-
light cell) is all that is necessary for the
bias of the radio-frequency tubes; but on
the second and third audio amplifiers, a
“C” bias of from 415 to 2214 volts is re-
quired.

As tubes vary, as well as the circuit and
transformer characteristics, no exact rule
can be laid down here. You will have to
try which voltage gives the best results.
This can be ascertained in a few minutes’
time. You will find that, when the correct
“C” voltage is ascertained, the set will
give an exceedingly sweet and pure tone,
and there must positively be no distortion.

SHOULD BE %3 DiA.

The tone will be full and round, and there
must be no hum.

Front view of power unit: SW2, 110-
volt snap switch; H, fuse-block hous-
ing; A and B, plate-voltage rheostats.

The parts are indicated by the dotted outlines.

Remember also, what I have said be-
fore, that the filament leads of the detec-
tor-coupled first audio amplifier may have
to be reversed if a hum persists. It may
also be necessary to change the capacity
of condenser C4. The capacity of that
condenser is shown as .001-mf.; this ca-
pacity may be either too large or too small
under some circumstances, land many have
to be changed, but it is not at all crit-
ical.

If the set operates well, but howls, that
is, oscillates, this can be ovfrcome by care-
fully balancing rheostats Rl and R2. Care-
ful adjustment is necessar)l. Rheostat R4
is set only once for best quality and left
that way. It is never used!in tuning. Re-
sistor R3 is used to stop oscillation and to
bring in a station clear, once a signal has

e |
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The schematic diagram of the Electrified Peridyne.

this article.

The similar diagram of the power unid for use with this set will be found on anpther page of
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been tuned in. In this respect, the set B+ B+ B+ B+

orlec e e , TS 135 70 RF 67 2% 2 V. B- c- c-
)\or}\s ff.\dctly like the battery set, and there ‘5A‘_’%’j 8OV, TO135%. AUDIO for iumo c+ v 28hv.
1s no difference here. g 9 o ° o > 9

As the last audio stage in the recciver { :
is a power tube equal to the 171-type, use of sSW
an output filter to protect the loud-speaker G ;
winding against the heavy plate current is = | =
advisable. This filter, which is indicated as To“—‘
F in the accompanying illustration of the swW
front of the completed recciver, may be N SET

placed behind the set cabinet or inside a
console, where it will be out of sight. It
requires no adjustment of any kind, and
once installed, may be disregarded.

The particular filter illustrated consists
of an audio choke coil and a high-capacity
fixed condenser in one casc; there are a
number of such filters on the market. An
1:1 ratio output transformer will serve the
purpose just as satisfactorily.

Nothing need be said about the Pecridyne
action, which remains the same as in the

1oV
C.

[T (R S

T0
A.

The schematic diagram of the power unit specially designed for use with the Electrified Peridyne.

battery set. I went to great pains to ex-
plain the action in my former articles and
nothing need he added herc: hecause the

Peridyne action is not influeced at all by
the clectrification of the set itself.

I was particularly well pleased with tlie
results obtained, and I have been able to

1 1 A A W TR A AT R IR SRS - duplicate all of the excellent results obtained
with the battery set. In a single evening,
SYMBOL |Gwwin] NAME OF PART REMARKS MANUFACTURER % I have tuned in over thirty DX stations, as
E c1,c2,03 ] 1 Triple Var. Cond, L0005 mf. each section 1 12 far West as Dcnver, with the local stations
E ue1af s | R 7. traneforners s;oc:-: Pcr::yno un::- : In operation. I am quite certain that the
= o urits . . . .
= £1,82,53| 3| Coil shields SpegialfPerlirn Electrified Peridyne set will give the exact
E n,m 2 | ). 7. Trensformere |3:1 retic 4 13,10,15,17,20,31,32,34,35,% Its of the bat e
E n,n 2 | Rheostats. Carbon type 5 results o jLac a‘ttery set, as far as distance
E 1| Variable resistor _|0-100,000 ohme 6 [1,13,44 and selectivity is concerned. The set re-
=T 1 [ switch.rheostat 75 ohme (new type with insulated switch) | 7 mams unusually sharp, the same as it was
£ 1| Pized resstor ceo enu,;;r: wound type Z 13;40,43,44 before, and there is no reason for doubt
E D 1 Crystel detector arborundum type d th . g X
at thi .
=3 1 | R. V. chote coil |85 milltnenries 10 [2,3,17 e ]5 set will be every bit as popular
E 1| Fized_condencer 901 nf., mica tyve 11 7,13,30,31,32,29,40,42,42 38_ as the battery set; which so far, has en-
E n 1 [ 2.6, voltmeter 0« 25 volts (spectal) 12 29,30 joyed an astounding popularity in, not only
E v 1_| p.6. yoltmeter 0. 150 volts 12 [17,29,3% this country, but a great many foreign
n 1| Jnex Single circuit type 13 [7,40,44,45 countries as well.
= sm 1 Juok. ewitch Two oircuit type (D.P.D.T.) 13 | 7,44,45
% vV 14 4 A€, tubes 4 terninal heated cathode . type 28 14
= Vs 1 A.Cso ye'}-r tube 4 terminal heatel cathode . type 30 14
E _Se2 1 Snap switch 110 volt type 7 |13,20,44,45,55 7 G
_E. R 1 Filament traneformer} Jr. toy type, 15 volts output 15|54 _ HO“ ro DRILL HOLES
T e e P g EXACTLY AS LAID OUT
= ttory ve. a
§ ) 1 WCA ‘battery . 224 volts, 4-1/16 x 2-9/16 x 2.3/4 inchos| 16 [52,53 ON THE PANEL
£ 3| Rheostat 0 ohme 17 [1,6,7,13,20,31,40,43, 44,45, 51 B
x 1| Pattary endle T_wire 18 [13,33,% y Lester P. Young
Y2 2 Battary cedles 2 wire (larp cord zay be ueed) .
- « < - o
p 1| stase conrector \_0 me knows bhetter Phan the amnt(:ur
F 1 | Outrut filter Judio choke fixed condeneer unit 20 |1,31,56 radio constructor the difficulty of drill-
we .31, U
V6 1 | Rectifter tube Full.wave, gaseous, 85 milliampere type | 19-|36,37 mg a panel so that it comes out perfectly
1 | Vernier dial :: ‘;:;°;3:~:::;: — true. A pancl may be laid out correctly and
¥ » . X
5 | Tube sockete X irpe 23:%8,17,31,43,41,45,46,48. the center punch used for locating the start
4| Binding posts 21 |1,8,17,91,45 f the drill -
1 | Froat penel 24 x 7 x 3/16 inchea 3¢ [26,27,26 . “ e (“"“ ; and yet, due to the travel of the
1| Sub-dase panel 23 x B 1 3/16 inches 24 |26,27,20 drill point, the drill holes will be off center.
1 Torminal sirip 7% x 1 x 3/16 inches 24 [26,27,28
1 Panel strip 7 x 23 x 3/16 inches (fcr powsr unit) 24 | 26,27,28 ROSE
1 Easeboard 10 x 6 x 4 inches (for power unit) .
n,e2 2 | szperite mountings Nos nee orated sat) 57 COUNTERSINK
4 | Rolle hook-ur wire | Plack, yellos, red end green 25)18,33 *
4 | tractets 62 x 2 inches 24 Iﬁ"
1 Resistor rounting For cryst=l detector 1
1 Sheet iron 22 x 26 inches, calvanized (for rower inx)
1 Sheet iron 7 x 11 inches, galvanised {for pewer tox

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

_‘l-:lco Products, Incorporated
#1)-pmerican Radio Corporation
7 Certer Radio Company

_2 Hawmarlund Menufacturing Company
5 Allen.Bradley, Incoroorated
.3 H. M, Fby Manufacturing Company

-3 Slver-terehall, Ing
6 Central
9 Cardorundum Company

orporated
. N—

dio labora

10-Samson Flectric Company

11 _Aerovox Wireless Corporatton

1iYe afact Comrany
I ¥ational Carbon Company

_Arg nall [ —
n

7 G erel Rnd@mlny

12 Jewe1) Eloctrical Inetrument Co.
15 _Jaffara
18 Belden Manufacturing Company

.

19 Ragtheon Yanufasturine Company
National Company

20 Lealis F, Wuter Cofpeny

e Yire o 315 A
e _Fider Company
—1®lactriza) Raganrch tave, (FRIA).
4 Thordarson Flectric M=, norrany
37 0RS Mueic Company

30 Flaasrad, 1

23 De Jur Produsts Coszany
A0 p21den Vanufnziucing Cocpesy
A9 Xurz ¥ssch fempany

2l XL Railo leboratories
24 Azericon Hard Pubbar

CROSS SECTION OF PANEL

21 Penizmin Flectrie Mfs. Company d - fozpeny
.:I_7I_rnum;19nmmn_cmm_ Radio pancls may bc'drflled more accurately
%ﬁu}m"“‘“‘:—— if @ “bed” for the drill is drilled with a rose
T fan: countersink, after the spot has been center-

34 Dubilier Condsnsar Corpor % Tobs Deut Company punched.

A1 Polyzes VManufaciuring Corpany .. 42 dicamold Radio Cerporstfen

A4 Hervers H. Fross, Incorporated = 4% Hart & Hevempn Wenufacturing Oa,

A7 Brooklyn Metal Starpin: Co. (2S)
50 Howard B, Jones
43

52 Dattary Company

i rysler Mesmar YARuiratuting Son_

= aearrighy, 1829, In. Pub €

I O O B

22 Dingend Flec, Specialties forp,
L6 Yares Fleziric Company

A5 Adr Oep Producie Corpeny
21 Yederal pnilo Cerperation
24 Lionel forrerstien
52 Fadinl]) Company
% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS

USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE

If you use aliernate parts instead of thase listed in the first column of manafacturers, be careful 1o allow for any possible difference in size from those
originally used in laying out and drilling the panel and sub-base.

A simple method for overcoming this
trouble follows: the panel is laid out in the
usual way with the center punch. Then with
a rose countersink drill out a “bed” which
will just take the slope of the drill point,
as shown in the illustration. This scheme is
a sure way of starting the drill point on true
center and never fails of getting a hole

AIE RGN drilled where it is wanted.
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The Strobodyne Circuit

A New Frequency Changer

ERE is another circuit with a
H “dyne” ending! True, there are

many “dynes” already, but the only
way to distinguish something new from
something already existing is to christen it.
The name “Strobodyne” was coined because
the system employed is somewhat similar
in operation to the Stroboscopic phenome-
non, which is explained in this article, and
to distinguish it from other circuits de-
rived from the superheterodyne.

The main characteristic of the super-
heterodyne,  tropadyne, second-harmonic
“super” and the like is the interference of
the incoming signal with local oscillations,
the intermediate frequency being produced
after the resulting beat note is detected.
The detection may be obtained by any
standard method, such as grid condenser and
leak, operation on the bend in the tube’s
grid voltage-plate current characteristic,
crystal, etc. In the ultradyne there is no
detection as generally understood; there is
modulation. Modulation is accomplished
also with the double-grid tube, but the
actual functioning is different.

THE STROBOSCOPIC PHENOMEXNON

If a black line is painted on a white disc
mounted on the shaft of a motor (Fig. 1A),

olelo)

FIG. 1 P
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Fig. 1 idllustrates the apparent slow rotation

of the line, known as the stroboscopic phe-

nomenon. Fig. 2 shows the electrical varia-
tions measured by the ondograph,

when the motor turns at a speed of say
1,500 revolutions per minute, the line be-
comes invisible. Now suppose that the
electric light in the room is turned on and
off 1,499 times a minute. You will then see
the black line turn slowly around the disc
at the speed of one turn a minute, like the
second hand on a clock (Fig. 1B). This
effect may be accomplished either by using
as the source of light, a neon tube supplied
with alternating current of the proper fre-
quency, or by placing between the observer
and the disc a rotary shutter revolving at
the proper speed.

The “frequency” of rotation of the disc
in this case is 1,500 r.p.m., that of the light

By Lucien Chrétien (Paris, France)

1,499, and the resulting frequency 1,500
minus 1,499, or 1. This explanation should
make the stroboscopic (from the Greek
“twisting of vision”) phenomenon clear.

If the black line on the disc is as shown
at A (Fig. 1), when the motor starts one
may see it. The light goes out during
1/1499 of a minute, then goes on again;
during this time the disc will have revolved
one turn plus 1/1500 of a turn. When the
light goes on again the observer will see
the line a little further towards the right
(supposing that the motor turns in clock-
wise direction). As this action takes place
rapidly, it seems that the black line is mov-
ing around the white disc like the hand of
a clock. If the light were turned on and
off 1,500 times a minutes, the black line
would appear to be motionless (as in Fig.
1A) although the disc would actually be
revolving at 1,500 r.p.m. If the light is
turned on and off at a slightly greater
speed, the black line will appear to turn
backward (Fig. 1C).

This same effect is obtained in numerous
cases wherever there is a periodic motion.
For instance, one may observe the action of
an automobile engine running at 3,000
r.p.m. by means of a light turned on and
off 2,999 times a minutes. The engine
would appear to turn at 1 r.p.m. and the
action of the pistons,” valves, etc., could be
observed as if seen in a slow-motion pic-
ture.

AN ELECTRICAL ANALOGY

The Strobodyne circuit, which is now pre-
sented here for the first time, is based
upon the same principle, except that electric
actions take place instead of optical ones. A
similar system is used in the “Ondograph,”
a French instrument designed to register
the waveform of alternating power cur-
rents. The explanation of its operation
will greatly help the reader to understand
the operation of the Strobodyne, so we
shall review it here briefly.

For instance, to determine if a 50-cycle
A.C. generator produces harmonics, the
Ondograph is connected to it. It is com-
posed of a small synchronous motor (whose
speed is regulated by the frequency of the
current) operating a commutator through a
train of gears designed to rotate it 49 times
while the motor revolves 50 timies. This
commutator connects in the circuit a con-
denser, the voltage across which is measured
by a registering voltmeter. The operation
may be better understood by referring to
Fig. 2. If the commutator closes the cir-
cuit at the point A on the A.C. curve, the
condenser becomes charged and discharges
through the voltmeter, which indicates the
voltage A' (V.M. curve). During the next
cycle the commutator again closes the circuit
but 1/50 of a turn later, on account of its
rotating more slowly than the motor. At B
the condenser is charged again, and the volt-
meter registers as shown at B, indicating a
slightly lower voltage. Since the voltmeter
is highly damped and does not fluctuate be-
tween successive readings it indicates the
various values of voltage every 1/49 of a
second ; and one may see the variations of a
50-cycle alternating current registered at the
speed of 1 cycle a second. This apparatus,
in other words, is a true frequency changer.

THE STROBODYNE PRINCIPLE
Now suppose that, instéad of low-
frequency alternating current, radio fre-
quencies are used. We replace the conden-

R
C L LA S N ¥

This circuit tunes sharper uv{t‘h louder sig-
nals, than the one in Fig, 4,

ser-voltmeter systemi by a circuit containing
inductance and capacity, forming an oscil-
lating circuit, and if it is tuned to the inter-
mediate frequency a current will flow
through it every time a beaq note is pro-
duced. At any given instant tihe oscillations
through the circuit will have an amplitude
which is in direct ratio to that of the ap-
plied ones. This means that |if the applied
oscillations are modulated, the intermediate
frequency will also be modtilated. When
there is resonance between the oscillating
circuit and the successive impulses passing
through the commutator, each |[impulse is ap-
plied in phase with those already flowing
through the circuit. This is the principle
used in the Strobodyne. The! only thing to
find is the commutator to oerate at radio
frequencies. In the Ondograﬁh, alternating
currents of 50 cycles or so are used, but now
high-frequency currents of the order of
1,000,000 cycles and more are [to be handled.

One may readily understand that it would
be impossible to build a mechanical commu-
tator to operate at these frequencies. How-
ever, thanks to modern physic%sts, the small-
est known particles of matter, electrons, are
now domesticated and the  vacuum tube
supplies the commutator whic}‘l we shall use.

THE TUBE COMML’T*TOR

When a vacuum tube oscillates at a wave-
length of 300 meters, corfesponding to
1,000,000 cycles per second, the grid becomes
alternately negative and positive 1,000.000
times a second. When it gpes positive a
current flows through the grid-filainent cir-
cuit and the grid-filament space-resistance
decreases. It decreases so much, in fact,
that as far as radio frequencies are con-
cerned, a circuit connected o the grid is
practically short-circuited. On the contrary,
when the grid goes negative, the grid-fila-
ment resistance becomes practically infinite.
It can therefore be seen that|a circuit con-
nected between the grid and filament may be
considered as being shirt-circtited 1,000,000
times a second. This action provides the
automatic commutation required.

THE STROBODYNE CIRCUIT
Using the foregoing explanations, we may
now show in detail the functioning of the
Strobodyne. See Fig. 3. R|is the tuning
circuit through which the rdceived oscilla-
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F FIG. 6
A further improvement on the circuit shown
in Fig. 5, having the R.F. transformer in three
sections.

tions, the frequency of which is to be low-
ered, are applied to the tube. This circuit
is coupled either inductively (or capacitively
as shown by the dotted lines) to the circuit,
IF, tuned to the initermediate frequency.
G is a circuit tuned to the frequency of the
local oscillation to be generated by means of
the feed-back coil, P. This simple diagram
will allow us to show, among other things,
that there is in this case neither modulation
nor detection.

One of the main advantages of the system
is that the tube is used not only as an oscil-
lator-controlling bulb, but also as an am-
plifier. This is probably why, for a given
number of tubes, the Strobodyne is generally
more sensitive than other “supers.”

The diagram shown in Fig. 3 is practi-
cable, but its operation is not quite as ex-
plained in the description of the Ondograph
(Fig. 2). In the case of the latter, the
commutator acts during a very short time,
this being even reduced in the diagram to
mere points (A, B, C, D, etc.). But it is
easy to show that the same phenomenon
occurs if the time of operation is longer,
so long as it does not extend over exactly
a full cycle or one of its harmonics,

If one assembled the circuit shown in
Fig. 3, several difficulties would appear at
once. The oscillations through circuit G
would stop for some settings of the tuning
condenser, C1, because the local oscillations
would be close in frequency to the received
ones. It is, therefore, necessary to use
some form of circuit in which the tuning of
one circuit does not affect the other; in
other words a system similar to that used in
the tropadyne. However, note that in the
Strobodyne no instrument such as a grid
condenser or grid leak for detecting is em-
ployed.

AN IMPROVEMENT

After a great many tests the circuit shown
in Fig. 4 was developed. The diagram
shows the typical Wheatstone-Bridge ar-
rangement. The tuning and oscillating cir-
cuits, R and G, have been transposed, but
this does not change the operation of the
circuit. In this hook-up the center of the
coil, M, is connected to the center of the
capacity, C2; but, since it is not possible to
get to the center of the dielectric (unless
a double condenser is used), a tap is made
between two small capacities (C3 and C4),
which may consist of a compensating con-
denser having one rotor and two stators.
Since this capacity is in parallel with that
of the variable condenser, it should be as
small as possible, in order not to reduce the
tuning range of C2.

This arrangement has the advantage that,
if the point, M, is not exactly in the center
of the coil, the circuit may be balanced by
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adjusting the compensating capacities, C3
and C4.

CONDITIONS REQUIRED FOR STABLE
OPERATION

How should the Strobodyne tube work?
During the halfzcycles when the grid is
positive the signal should be suppressed.
Circuit R should be short-circuited by the
low-grid-filament resistance. This takes
place with a fairly high potential on the
grid; from which it follows that oscillations
produced through the oscillating circuit, G,
should be fairly strong. During the half
cycles when the grid is negative the tube
should amplify. This amplifying effect
would be suppressed if the grid were made
too negative (in which case the plate cur-
rent would fall to zero) or even if the
operating point were brought below the
lower bend of the characteristic curve of
the tube. It is therefore necessary that the
amplitude of the local oscillations should be
not too great.

These two conditions limit the amplitude
of the oscillations, which control the sensi-
tiveness of the system. To adjust the am-
plitude of the generated oscillations we
may, for instance, vary the plate voltage
or the coupling between the plate and grid
coils of the oscillating circuit. In practice
we have used both of these methods, as
will be explained later.

OBTAINING SELECTIVITY

The main feature of all novelties is that
there are always some surprises which
spring up when least expected. This new
circuit did not fail to conform to the rule
and we found that, although the sensitive-
ness was great, the selectivity was practi-
cally non-existent.

I e R T T

THE STROBODYNE CIRCUIT

BY arrangement with Lucien Chre-
tien, the inventor, all articles
on this circuit for this country have
been copyrighted by RADIO NEWS
in the United States, and must not be
republished without permission of the
publishers.~~EDITOR.
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cuit of Fig. 5 tunes sharper and the signals
are louder than with that of Fig. 4. Before
proceeding further, we may say that the
arrangement of Fig. 5 is that used in the
complete receiver. It allows the writer,
who is located in Paris (France), to hear
most of the European stations after four
o’clock in the afternoon, using a loop only
one foot square.

REMARKABLE SENSITIVITY

The secret of the great sensitiveness ob-
tainable with this circuit lies, we believe,
in the fact that the tube amplifies, while in
standard superheterodynes the tube used as
a frequency changer is also a detector.
Since a detector produces in the plate cir-
cuit a variation equal to the square of the
applied grid wvoltage, it follows that a very
weak signal produces barely any variation
in the plate circuit. On the other hand, an
amplifying tube produces in the plate cir-
cuit a response which is proportional to the
amplifying characteristic of the tube and
to the voltage applied to the grid. The
difference in sensitiveness between the two
systems is readily apparent when weak sig-
nals from distant stations are being re-
ceived.

On a very weak signal the amplification
obtainable with the Strobodyne is equivalent
to that of a standard superheterodyne with a
stage of radio - frequency amplification
ahead of it. The Strobodyne with one stage
of T.R.F. is tremendously sensitive, the ad-
dition also improving the selectivity consid-
erably. This, however, introduces a third
control. The main problem is the connection
of the R.F. stage.

This may be done as shown in Fig. 5 by
taking a tap on the secondary of the trans-
former; but we have found that the follow-
ing arrangement is better. The circuit is
drawn in Fig. 6. The R.F. transformer has
three windings; the primary, connected in
the plate circuit; the secondary, which is
tuned; and the coupling-winding T, which
reduces the damping effect upon the tuning
circuit.

Ve
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Condenser C2 would have barely any ef-
fect on the tuning. This was, of course,
an unwelcome fact, but it tended to show
how different the system is from the stand-
ard circuits. However, after looking it
over, one may see that this lack of selec-
tivity may be easily explained: the tuning
circuit is practically short-circuited half the
time and this damping effect is the cause of
the very broad tuning.

To overcome these defects various meth-
ods could be used. For instance, a part
only of the tuning circuit could be inserted
in the common grid circuit (Fig. 5). The
damping effect in this case varies with the
autocoupling between the two circuits.
However, if the tuning circuit were so con-
nected, one might think that only part of
the signal voltage would be applied to the
grid of the tube; this, naturally, would be
a waste of precious energy.

This would be true if there was a cer-
tain fixed amount, but since the voltage
developed across the circuit depends upon
its damping, it is evident that the less the
damping produced by the local oscillations,
the greater the signal voltage received. This
is proved experimentally, because the cir-

FIG 4

By the circuit in Fig. 3 it can be shown there

is neither modulation nor rectification in the

tube, Fig. 4 shows a Wheatstone Bridge
circuit incorporated in the hook-up.
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The Screen-Grid Strobodyne Receiver*

A Supersensitive Set Utilizing an R.F. and Two Intermediate
Stages of High Amplification and Push-Pull Audio Output

grid tubes may be used only in special

circuits.” Because of this fact, it was
considered inadvisable to attempt to adapt
the original model of the Strobodyne to
these tubes. It would be possible to make
elaborate changes in the set which might
permit the incorporation of screen-grid
tubes; but the circuit would not be highly
efficient, and therefore ]
little or no advantage
would be gained by
the change. On the
other hand, these ad-
ditions and alterations
to the original Stro-
bodyne would compli-
cate the receiver to
such an extent that,
probably, it would not
be as satisfactory as
with 201 A-type tubes.

IT has been stated that the new screen-

REDESIGNING THE
RECEIVER

However, experimenters may avail them-
selves of the combined advantages of the
Strobodyne circuit and of screen-grid tubes
by another method. The writer has devel-
oped a new model of the Strobodyne, which
has been designed especially to take full
advantage of the high amplification factor
of screen-grid tubes; this new receiver,

Fig. C.

located in this picture;

* Ravio News Blueprint Construetional Article No. 63,

controls of the reccizver.
The battery sweitch (SHW') is the only other control mounted on the front pancl,

In this view of the Screen-Grid Strobodyne, the set, " b
the symbols used correspond to those emploxed in the other fllustrations,

By R. E. Lacault

which is fully described in this article, is
known as the “Screen-Grid Strobodyne,”
and is believed by the writer tlie most sen-
sitive receiver of its kind in existence.
When designing the Screen-Grid Strobo-
dyne, the writer's chief desire was to build
a receiver possessing maximum selectivity.
Secondly, he endeavered to make the con-
struction as simple as possible.  Thirdly,

= |
@66 ©

Fig. D. The two illuminated wvernier dials are the only

wavelength tuning
R2 is a filament rheostat and R9 the volume knob.

selectivity, tone quality and case of opera-
tion were considered. The design which is
presented herewith measures up to expecta-
tions in every way. It is believed that the
receiver has been built in the simplest man-
ner possible, and that it is no more difficult

to operate than the average superhetero-
dyne; in faet, much simpler than most.

@

with the shield cotvers remozed, is

(See page 104

wiewwed from the top.
text and list of parts.

The sensitivity is sufficient to reach the
noise level at all times, and therefore, noth-
ing more can be expected br desired in this
direction. By virtue of the screen-grid
tubes the intermediate-frequency amplifier
provides enormous amplification, the selec-
tivity is more than encugh to satisfy all
conditions, and excellent quality of repro-
duction is obtained by using push-pull audio
amplification with power tubes in a trans-
former-coupled circuit.

IMPORTANCE OF DETAILS

A glance at the diagramis on these pages
may cause the reader to think that the con-
struction of the set is wmdcessarily compli-
cated. However, it must be remembered
that, because of their grdat amplification,
in circuits using screen- g{xd tubes special
precautions must be taken which are not
necessary in the average set. Fach circuit
and each screen-grid tube must be shiclded
very carefully.  R.F. choke coils and by-
pass condensers are needed in many posi-
tions in the circuit, and the arrangement of
apparatus must be considered very carefully
m order to prevent undesired coupling.
Therefore, it will be necessary for the set
builder to endeavor to diplicate in every
particular the receiver illustrated here, if
he is desirous of taking full advantage of

the high amplification ¢htainable  from
screen-grid circuits.

/\ 7
(C 6 (L5) (L Vi) —\

N (C9)

A

Practically all of the parts may e
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Fig. 1. The complete schematic circuit diagram of the Screen-Grid Strobodyne is given above. The dotted lines indicate shiclding, and the parts shown

within the dotted lincs are locatcd in the shield compartments.

In order to perfect the design of the
Screen-Grid Strobodyne as much as hu-
manly possible, two receivers of the new
model were constructed. The two have been
tested in various locations in New York
City and in several laboratories. In this
way the author was able to assure himself
that the Screen-Grid Strobodyne will per-
form satisfactorily under various operating
conditions, and also that it can be dupli-
cated easily. While it is not possible to
state what any set will do in any particular
location, because local conditions even over
a small area affect results, it has been
proved by these tests that, as far as sensi-
tivity is concerned, this receiver far outper-
forms many eight- and nine-tube receivers
which previously were considered of the
highest sensitivity.

In test at one location in New York City,
it was found that, with the shielding se-
curely in place and the aerial and ground
wires disconnected, it was impossible to
pick up any trace of signals, However,
with a piece of wire less than one foot long
connected to the aerial binding post, it was
possible to receive all New York City sta-
tions with good volume. When using a wire
four feet long as an aerial, and without a
ground connection, Philadelphia stations
were received at noon with good volume,

With the Screen-Grid Strobodyne, the

word “Sensitivity”
takes a new meaning
and a new radio realm
is opened to the own-
er of one of these new
sets; provided it has
been constructed care-
fully and as described
in this article. To tell
the truth, the writer
was himself aston-
ished at the results
obtained with the set,
although he had
worked on the design
for several months in
order to make cvery
detail perfect and to
secure the maximum

Fig. L.

efficiency from each
circuit Therefore, he. feels sure that the
results from the receiver will surprise

agreeably any experimenter who builds it.

COMPONENTS NEEDED

The following is a complete list of the
parts required for the construction of the
Screen-Grid Strobodyne receiver:

Three variable condensers, .0005-mf., remov-
able-shaft-type (Cl, C2 and C3);
Three R.F. transformers, screen-grid-type

(L1, L2 and L3);

Fig. A. This picture shows the completion of the first step in constructing the receiver,
apparatus illustrated is mounted on the baseboard and them the wiring is started in the AF,
amplifier and from the cable plug to various points in the set.

The

A large part of the :wiring is located under the baseboard of the
receiver, as shown in this picture.
connections direct from the cable plug.

A majority of these wires are battery

One A.F. transformer, standard-type (T1);

One A.F. transformer, push-pull input-type
(T2);

One A.F. transformer, push-pull output-
type (T3);

One volume-control resistor, 0-100,000-ohm
(R9);

One filament. rheostat, 0-20-ohm

One battery switch, toggle-type

Four aluminum shields, 5 x 614
(S1, S2, S3 and S4);

Two filament-ballast resistors,
(R5 and R6);

Two filament-ballast resistors, 112-type (R7
and R8); .

Three tapped fixed resistors, 10-25-ohm (R1,
R3 and R4);

Two R.F. choke coils (L7 and L8);

(R2);
(SW);

x 9 inches

201 A-type

One intermediate-frequency transformer
(L4);
Two intermediate-frequency transformers,

screen-grid type (LS and L6);

Six fixed condensers, matched, .00025-mf,
(C8, €9, C11, C12, C16 and C17);

One fixed condenser, .002-mf, (C18);

Nine by-pass condensers, 0.5-mf. (C4, CS§,
Cs, C7, C10, C13, Cl14, C15 and C19);
One double-stator balancing condenser, max-

imum capacity 50 mmf{. per stator (C20);
One equalizing condenser, 2-20-mmf. (C21);
Eight vacuum-tube sockets, UX type;
Two tuning controls, vernier illuminated
type;
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Fig. B.

three of the suicld compartiaceis are crected aid the variable condensers are mannted in their

propcr positioas.

Three copper tube-shickls, screen-grid type;

Three adapter rings foe tube-shields;

One battery cable and plug, 12-wire type
(P);

One extension condenser shaft 1014 inches
long, 14-inch diameter;

One wooden  baschoard,
inches;

One Cortland pancl, 3,10 x 7 x 24 inches:

Two insulating mouniing plates ior vari-
able condensers, 215 x 117 x 3/16 inches;

One binding-past strip, 3 x 3] x 3/10
inches ;

One binding-post strip, 312 x 1 x 3/16
inches ;

One 14-inch bakelite rod, 4 inches long;

Forty ideet of flexible insulated hook-up
wire;

Twenty feet of No. 16 gaugc bus bar;

Three clips for screen-grid tubes;

Three screen-grid tubes (222-type) (V1
V3 and V4)

Two standard amplifier tubes (201 A-type)
(V2 and V5);

Omne scmi-power tube (112A-:ype) (V6) :

Two power tubes (171-type) V7 and V8).
In addition to the radio parts described

above, the following hardware is needed in

building the receiver:

Eighteen 6/32 round-kead brass machine-
screws Y4-inch long;

Twenty-two 632 roud-head
chine-screws 4-inch long;

Three No. 8 flat-head brass wood-screws,
1 inch long ;

Nine No. 6 romxl-head brass wood-screws,
134 inches long;

Thirty-three Nea. § round-head brass wood-
screws, Mi-inch long;

Six No. 6 flat-head brass machine-screws,
114 inches long;

Ten Na. 5 round-head brass wood-screws,
1 inch long:

Six No. 5 round-head brase wood-screws,
114 inches long ;

Nine spacers, 1 inch high;

Four dozen 6/32 nuts;

Two picces of angle brass, 12 x ¥ x 6
inches, to supnort partition in shield S4;

One aluminum sheet, 4-21/32 x 6 x 1/16
inches for shield partition:

Two brackets to support coils 1.7 and L8

ox 12 x 2514

brass ma-

HOMLE WORK REQUIRED

The Screen-Grid Strobodyne is not a kit
receiver and its construction cannot be de-
scribed in the same manner. TFans build-
ing the usual kit receiver will find that
drilled panels, shields and chassis are avail-
able to facilitate the construction, and the

Thi sceond step in the assembly of the recciver is shown aboive; the front sections of

With the sct in this condition # s possible to practically complete the wiriug.

directions for the assembly of such set are,
therciore, very simple. However, with the
Strobodyne, the builder has to drill his own
pattels, shiclds and baseboard; and he will
find that parts of the mechanical construc-
tion require some skill with tools. In this
article, therefore, the writer will attempt
ouly to suggest ways of assembling the vari-
ous parts of the sct, but, without doubt,
in many cases the builder will find it neces-
sary to work differently.

The first problem which confronts a pros-
pective owner of a Screen-Grid Strobadyne
is obtaining the various coils. All of the
coils used in the original model are factory-
made products; but it is possible to make
such coils at home, and complete details
are given in IFig. 5.

Coils L1, 1.2 and L3, as shown in the
drawing, are of skeleton construction.  This
design makes possible the highest electrical
cfficiency, but often taxes the ability of the
home constructor. If it is found too diffi-
cult to employ this method of construction,
a standard bakelite tube may be used as a
cail form. This change may make necessary
a reduction of one or two turns on the
windings of cach coil, but this is hest deter-
mined  after the receiver has been con-
structed.

Coils L4, 1.3 and 1.6 are the intermediate-
irequency transformers.  These are wound

r—
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Fig. F. This vcar wvicw of the Sercen-Grid Strobodyne shows the appearance of the set after
the construction has been completed.

on wooden bobbins of the dimensions shown
in the diagram. The primary and second-
ary windings are of exactly the same size,
and should be wound simultancously. After
the coils have been completed, they miust
be matched carcefully with a laboratory os-
cillator. (The mecthod to be followed is
described fully in the Ranio News Super-
heterodyne Book in an arlicle by DProf.
Grover Ira Mitchel, entitled “Matching In-
termediate Transformers.” T'he cxperimen-
ter wcho does not possess the facilities of
malching these coils is advised not to attempt
their construction. Also, if home-made coils
are uscd, the condenser (9, which is con-
nected across the secondary of the first
intermediate-frequency transformer (14),
is not required and should be omitted from
the circuit when building this sct.

ORDER OF ASSEMBLY

The illustrations which accompany this
article clearly show the cc»n%truction of all
parts of the receiver. In building the set,
the parts mounted on the baseboard are
fastened in place befure starting wiring, as
shown in IYig. A. Next the wiring is com-
pleted as far as possible, and then the parts
shown in FFig. B are mountpd.  After the
set has rcached this stage lof completion,
the remainder of the wiring is put in. The
front panel is then fastened in place and
the rcceiver is practically completed. TFig.
C gives the appearance cf the completed
receiver, with shield covers removed, when
viewed from the top; Ifig. DD shows the
arrangement of controls on fhe front panel
of the set; Fig. I£, the metliod of conceal-
ing battery wires under the baschoard, and
Fig. F, the completed receiver with shields
in place.

Those who wish to build the sct from the
schematic diagram, will refer to the com-
plete circuit in Iig. 1. Iowever, those
who prefer to work from pictorial draw-
ings, will find the wiring layout in Figs. 2
and 3. In addition to these illustrations,
I7ig. 4 shows the exact location of all parts
on the sub-base, and Fig. 6 |is the drilling
layout for the controls on the front panel.
AMore detailed information oh building the
set follows.

After all of the required parts have been
purchased or made, the first step to take in

Rg



building the receiver is to lay out the
wooden baseboard, which is ¥4 x 254 x 12
inches. It is important that the baseboard
be exactly this size; as a smaller base would
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cramp the apparatus, and a larger base
would not fit into the standard radio cab-
inet. Before mounting parts on the base-
board. draw a line through the center, run-
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Fig. 3

Pictorial diagram of wiring

under the baseboard of the Screen-Grid Strobodyne.
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ning from front to back of the board. Then
draw two more lines; one on each side of
the center, parallel to the center line and
314 inches away. Now draw a line 114
inches from the front edge of the baseboard
and paralle! to it from one end to the other.
These lines should be drawn accurately with
a ruler,

The first parts to be mounted on the base-
board are the bases of the four shield sec-
tions. However, before the shields are
mounted, they should be accurately drilled
for the apparatus which is to be mounted
on them. The two front shields (S2 and
S3) are mounted first, and so placed that
their front edges fall upon the line which
was drawn 14 inches from the front of
the baseboard, and their inner edges upon
the lines which are drawn 3% inches from
the center line. With the shields in this
position there is between them in the cen-
ter of the basehoard a space of 7 inches
which is available for mounting the ampli-
fier apparatus. In mounting the front
shields it is highly important that they be
placed accurately; because they support the
variable condensers and, if the shields are
not straight, the condenser shafts will be
at the wrong angle. The bases of the
shields are temporarily fastened in place by
mounting the tube sockets or some other
pieces of apparatus.

TUBE-SHIELD BASES

Before mounting the rear-shield bases
(S1 and S4) on the baseboard it will be
well to adjust the insulating rings of the
shields for the screen-grid tubes, on the
three sockets (V1, V3 and V4) which are
mounted at the back. To do this, remove
the screws and nuts which hold the springs
of the sockets, and use instead of these
screws the threaded pins which are fastened
in the bakelite ring used to support the tube
shield. (See Fig. 7.) This is accomplished
easily and should be done now in order to
fasten the sockets on the rear shield and
hold them in place. However, before fas-
tening the rings on the base of the sockets,
the two mounting holes in the socket-base
proper should be countersunk; so that flat-
head machine screws may be used to fasten
the sockets down on the baseboard.

The proper order is, therefore, to coun-
tersink the holes in the socket-base, intro-
duce the two machine-screws in the hales of
each socket and, after the screws and nuts
are removed from the four corners of the
socket-base, the ring is placed in their stead
and the four blades of the socket are held
in place by the nuts which fasten on the
threaded pins of the bakelite ring.

Next, line up the rear shields (S! and
S4) so that they will be exactly straight
with the front one, as shown in the parts
layout, Fig. 4. Again, it will be of advan-
tage to use a square and ruler in order to
have the shields lined up exactly parallel
to the front of the baseboard. These may
be held in place by the three sockets upon
which the bakelite rings have been mounted,

Once the sockets are holding the bottom
of the shields tight, you may drill all the
holes through which the wiring is to pass, as
well as the four holes in the corners of each
shield for passing the long screws which
hold the corner posts of these shields.

Next mount the audio amplifier apparatus
on the baseboard and all the othe parts
on the bottom of the shield.
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of wiring aboic the bascbourd, together with Fig. 3, the diagram of wiring under the baseboard, gize complete details of all clectrical connections in the Screen-Grid Strobodyne and

indicate the rclatize position of all parts. In these two divgrams, whereicr a twive passes through a hole in the bascboard. it 1s identified by a wwmber, and these numbers correspond in the two diagrams, thus

making it casy to follow the wiring.
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Fig. 6.
Holes are oprovided in the panel of
the plug for mounting such jacks;

but they are not of the correct diameter,
and it is necessary to enlarge them to mount
the phone-tip jacks which will be used in
the set. The jacks should not, however, be
mounted at this time; for it is necessary to
leave free access to the pins behind the
small panel of the plug base, in order to
solder the various leads to the pins.

The wiring may then be done; this is
started by running wires from each one of
the pins on the plug (P) to the various
points where they should connect, and this
is kept under the baseboard as much as
possible. The wiring above the baseboard
may also be started in the audio amplifier
as well as inside the shields, where several
connections may be put in at this time, Such
connections are easily found by looking over
the schematic and pictorial diagrams (Figs.
1, 2 and 3) which clearly show all the wires
of the receiver. Also, at this time it should
be explained that the various fixed con-
densers are held in position by the wiring,
and that bus-bar wire is used for this
purpose.

The three tapped filament resistors (R1,

originally used.

R3 and R4) should be connected so that the
shortest (10-ohm) section is connected to
the socket in each case.

The leads which are to be connected to
apparatus on the panel may be left long
enough to reach to these controls; so that,
once the panel is fastened against the base-
board, they can be soldered easily to the
lugs where they should be connected.

It is advisable to place a piece of spa-
ghetti tubing over the wires wherever they
pass through the shields, in order to prevent
any possibility of the insulation being cut
off by the edge of the metal. This is a
precautionary measure which is worth while;
as if the wire is pulled accidentally against
the edge of the aluminum shield it may
cause short circuits.

The next step is to drill the sides of the
shields and to mount the variable condensers
on the partitions where they belong. Full-
sized drilling layouts are included among
the free blueprints, and may be used for
this purpose if the constructor feels the
necessity of doing so. It is necesasry to cut
a piece of aluminum and two pieces of angle

This drilling layout shows the exact position of all holes in the front pancl required for mounting the tuning controls of the sct with the apparatus

brass in order to form an extra partition in
the rear right shield (S4) to provide two
compartments of equal size for the two
stages of intermediate amplification.

\When preparing the aluminum shields, it
is important to drill the holes accurately;
especially those for the mounting of the
variable condensers, so that they will accur-
ately match the dials which are fastened on
the front panel. A very small variation in
the drilling of one will, of course, affect
the others; and it may happen, if the holes
have not been drilled carefully, that the
shaft of the condenser will not fall exactly
in front of the bushing of the dial. There-
fore, we urge the builder of this receiver
to be very careful when drilling the alum-
inum shields, to trace them with a square
and ruler and drill each partition separately.
The last is to avoid the drill's biting side-
ways and traveling obliquely through the
aluminum; the results of which would be
that the holes would not center in the right
places, where they had been indicated. It
is not recommended that two or more parti-
tions be placed on top of each other to drill
at one time, for this reason. Be sure to
use sharp drills,

SOLID LINES INDICATE PARTS MOUNTED ON BASEBOARD DOTTED LINES SHOW PARTS
SUPPORTED ABOVE BASEBOARD BLACK DOTS INDICATE HOLES FOR WIRING

Fig. 4 In the above parts-layout each piece of apparatus is shown on the baseboard in exactly the correct position; and the sizes of the parts are in proportion
to the size of the baseboard, Parts shoun in dotted lines are supported above the baseboard.
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MOUNTING THE CONDENSERS

It will be seen that, in shield S3, the
variable condenser (3 is not mounted di-
rectly on the shield, but on a piece oi
bakelite which is itself iastencd on the
aluminum shield. This is done to insulate
the frame of the condenser from the shield.
because both sides of the condenser are at
high potential and the whole instrument
must be insulated from the shield which is
itself connected to the “A—."" The size and
drilling layout of the hakelite plate which
insulates the condenser ironi the shicld is
given in one of the blueprints.

The two other variable condensers, Cl
and €2, which are mounted on shields S1
and S2, should be attached to the shields
without their shafts, which are removed by
lovsening the two set screws on the rotor.
In place of these, a 10Y4-inch shaft is in-
troduced through both rotors, in order to
turn the two condensers at the same time,
with a single dial.

The next step is to put in place the par-
titions supporting the variable condensers
Cl and (2, in order to connect them to the
rest of the circuit.  These partitions are
supported by the corner post, made also
of aluminum, which should be fastened with
6/32 machine-screws, 35-inch long.  These
screws pass through the wooden haschoard
and hold the whole shicld flat on the base-
board, as well as support the corner posts.

After all the condensers have been placed
in their proper locations the insides of the
shields may be wired: that is, all the wires
connected to the condensers and other ac-
cessories inside of the shiclds may be put in
place before the partitions are set up, in
order to have bhetter access to all the vari-
ous pieces of apparatus.  Also, the conden-
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SHIELD BASE
—— SOCKET

Fig. 7. Shields are required in conncction zweith

the screew-grid tubes (171, [°3 and 1'4) of the

recefier; and the bases wohich support the shiclds
must be attuched to the svckets as shown.

ser C21 is mounted on the stator Cl by
fastening the brass lug of C21 under the
terminal screw of Cl.

‘The two R.FF. choke coils, L7 and LS, are
mounted on the shield, S4: 1.7 is located
on the inside of the shield and held in
place by a bracket which is fastened to the

assembly bolt which holds the central par-
tition of the shield. This bolt is 174 inches
below the top of the shield. L8 is located
outside the shield, directly over the coil
1.6; it is mounted in place by a bracket
tastened to the left side of the shield with
a bolt passing through the shfel(].

The acrial-and-ground binding-post strip
is fastened on the back of the shicld S1
by means of /32 screws and nuts, and
angle brass, as shown in the back view of
the set (Ig., 3). The t\\’; by-pass con-
densers (CI4 and ClI35) are also mounted
on the back of the shicld S4 with screws
and nuts as shown in the pidture.

Ii the shield partitions co mot slide ecasily
down the grooves of the cdrner posts, un-
~crew the fastening screws yinder the base-
board until the posts arc looge, and then the
partition should slip down easily. After the
set has been completed, the corner posts
may again be screwed tightly in place; this
will hold the partition sccurely in the proper
position.

THE TUBE SHIELDS

The 222-type tubes are so sensitive that it
is necessary, in order to avoid direct pick-up
of energy hy the elements o the tube, to
shield the tube itseli, although it is alrcady
enclosed in the shielding compartment.

Ii the metallic shields used to cover the
tubes are too long, they may be cut at the
bottom; so that, when the tube shields are
placed in position inside the aluminum
shields, they permit the covers of the boxes
to be screwed down. After they are cut
to the proper size, a wire shauld be soldered
at the bottom of each tube shield; the other
end of this wire being fastened to one of
the screws on the aluminum box, thus con-
necting the tube shicld to the “A—" battery.

4
i

3"

SIDE VIEW
——— 2 —

TOP VIEW

SECONDARY

CELLULOID OR OTHER THIN INSULATING DISC.

DETAILS OF
L4,L58L6.

PRIMARY : 475 TURNS
NO30 ENAMEL SILK COVER

ED WIRE. WOUND IN LAYERS . « === 7| ¢~

SECONDARY : SAME AS ABOVE. -,r_“_

B8OTTOM VIEW

PRIMARY:FOR L1,L2,8L3.
12 TURNS TAPPED EVERY 4.BROUGHT TO LUGS
1,2,3.8 4, RESPECTIVELY. USE NO.28 D.S.C.WIRE.
SECONDARY : FOR L1 L2
76 TURNS NO.22 D.S.C.

68 TURNS TAPPED AT CENTER. WOUND IN
SAME DIRECTION AS PRIMARY. START
BROUGHT TO LUG S5 & END TO LUG 6.

—

DETAIL OF L7&L38

475 TURNS NO.30 D.SC.WOUND
IN LAYERS,

FOR L3.

DETAILS OF Li,L2,&L3.

Fig. 5.

These dratwcings pive complete details of winding the varions coils of the recciver.

Coils I1. 12 and L3 are of air-core construction and the others

are wound on wooden bobbins. If best results are desired, the coils must be teound accurately and the intermediate-frequency transformers must be carcfully

matched.



Rabpio NEws AMATEURS ITaNDIBoOK

SYMBOL | Quatny NAME OF PART REMARKS e MANUFACTURER «
M,02,08 | 8§ | Variadle condeneers | Rg;p‘v_nblg-lhgr(htno‘_._mh-_f_., | §5,% 1 o
13,13,18 | 8 |R.P, tranefommers | (Ses drevinge for deseription) 400 | 2 |
n_ [ 1 | AP, transformer = |Btandard-typs W00 | 3 o
22 |1 | APe_traneformer Pushepull, input=type 12,00 | 3 o
2 | 1 |AF. treneforner Puehepull, output-tspe 12,00 | 3
M | 1 | Variedle resistor 0-100,000-0hm, volumé-gontrol.type Lse | 4
R | 1 | Recetat. | %woha B 78 S =
g¥ | 1 |Battery ewiteh [‘logglutypo - _.cs ) o
Bl-84 | 4 | Btage shields S x 6 x 9-inch,” aluminum 3.50 T
R5,6,7,8 | 4 | P1l,~bellast reais, &volc _1/4-azpere type (3014 type) 1.0 8 | B
_'n_x,n_a,xy, 8 | Tapped fized resis., |25-chm, tapped et 10 ohms 28 9 ~
w,m, 3 | R.P,_choke oolle (See drawings for description) 2.00 [ 10 o
€4-7,010 | 5 |By-psse coodensers | 0.5-uf., paper-type o 1,00 | 11 | _
€18,15,19| 4 | Br-pass aaﬁdmnrl 0,5-2f{., paper-type L0011
€9,9,1,08 4 | Fized condemsere | imtched, .00025-af. o S0 [ 0 | .
€16,C17 | 3 | Fixed gondensers_ Matched, ,00025-mf, | .| 10 -
14 |1 | Interwediate tc-nu. (800 _drawinge for dncrtytlon) 4,% | 10 .
L3, 16 2 Intermediate trans, |_(_sn drawinge for desoription) 5,001 o
018 | 1 | Fixed gondenser | «O02emf,, mice-type W50 | 8 | o
030 | 1 |[Balanoing oondenser | Double-statoretype, ¥ 0 m!._,_ tator I_:.go____n
an 1_ | Agjustadle gondenser | Heutrslising trpe, 3-20 mf, W50 | 1 - .
ny.ys | 3 Boreon-grid-type (232 trpo) 5,30 | 18 | B .
v2,73 2 General.purposs-amplifier (2014 tno) 1,% 13 o
s 1 | Semtopowor-type (1124 47pe) 3.00 | 18 -
v, ve 3 | Powereamplifier-type (1724 type) 3.00 | 13 | o
8 OL-type T8 [
2 | funing oontnlj | 1llumirated vernier-type .88 | 18 |_ B
8 | Tabe shielde Soreen-grid type Lo | ¢ [
» | popter rings | Inmmlating-type (for tube ahselde) o889 -
2 1 _| Battery-oable-plug | 13-wire=type 8,00 | 16
1| Extensien enaft sr- s, 10} x d-tnoh (for Ol and C3) | .35 | 1
1 x 12 x jeinch -
S - .u 27 x 8/16100h Prices| Vary 17 | 180
1 llnm.-ncu m-tp 3x%x3/l61nch s | ® 17 | 18e
1 | Pinding.post strip |3 z 1 = 8/16-1nch Q . 17 | 18e
1 | Mounting plate |3} z 3 x 8/16tnen (ror ¢3) » . 17 | 18¢
1 | Insulating ehatt |4 zi-tmex (rorca)e | o | 21 |28
“150 te)” Mooreup wire Nexible-tnmlation-trpe |30 | a1 _
20 ft. Busebar wirs | Noulb- _
_| 38 | Machine serewe | 6/82, J-inoh long, round-hesd, brassy R
33| Maohine sorews /23, d-inoh, rouni-heed, brass R
6| Machine eorews | 6/83, M-inch, flat-hoad, brass .
Vood gorewe Wo,8,_l-inch, flatehead, brass R .
Wood soreve | We 6, 1=inch, round-head, brass o o
Weod scrove - la.!..i-uch,.un-hou. Sraee_ — o
20 Yood screws ¥0,5, l=inch, reund-head, brase
6. Wood screws i lo.S,_I*-zn&._rmd-hou‘_ brass ____ D
9| Spacers |1 inch nigh, brass (For L1, 12 and 13) P .
4dom.| Mate  _ |6/E3, brass — -
2| Brase angles __|# x4 x 6-inch (Partition wpporte) -
1| Aluminum sheet 4-21/22 x 6_x_1/16-1ngh (Shisld Rutitian) — _
] Angle brackete | (Por_supporting L7 and 18) & x li-inch —
3__ | Terminal clipe Por_soreop-grid_tude I
* Mis nThctu-}r supplies the panelp for this set in ocorpletely arilled fors, R
1 - - -

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

T Bammarinnd Mamifscturing Company_
424 ¥a 38rd 8t., Vew York Olty
2Asro Produste, Isgorporated
1772 Wilson Avenue, Chicego, [1ls_
3 Tlectric Oomp
_Springfield, Illinole
i¥leatrad, Ina. (Royalty)

175 Varick 8irest, New York CRL_.
SHerbert B. Froes, Inoorporated
. Klkhart, Indisca —
9211“ Rlegtric M{g. Company

_323 Berry Btreet, Brooklyn, ¥,7, _
7Aluminum Co, of Americe (Alcoa)
120 Broadwey, Wew York Otty
BRadiall Compary (Azperito).
50 Franklin Strest, New York Oity
9Carter Radio Company

_300 8, Ragize Strawt, Chipago, nl..

1U Radto Fleotrio labs, (R.E,L,) _
T _216 West 65th 8., New York City
1L aqme Wire (Parvolt)

_Kew Haven, Comnecticut
12 pz3)an D, Car 1, Incorporate
81 Prospect Street, Brooklmm, I,Y.
13 g, . Maoufacturing Co. (Cafo)
__ 702 Tady Street, Providence, R.I,
1i Bonjemin Tloctric Wfg, Company
i3 Chicago, Illinois
15 National Gompany
61 Sherman Street, lhlden,,unl.
1t Yaxley Manufacturing Company
"9 8o, Clinten St,, Ghicago, I1l,
17 Micarta Padricators, Ince
309 Cenal 8treet, Hew York Qity
1N cortlandt Penel Engraving Company
165 Crsenwich 8t,, New York City,

HE FIGURES IN THE FIR T COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
Lt USE DSlN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

1f you use alternate parte inateed of thuse listed in the ﬁnl eolunn of manufecturers. be ceraful to .Ila- (or any passible Jifereace in aizs from those originall used

Carm seprviahe, 1938, Ea. Pub. Co.

n laying out and dnlling the panil and sub-bai

N2.63

the circuit.

This is to ground the shicld t:
Connection to the

terminal on top of each 222
made easily by using some fl
which may be twisted around

-type tube s

v the rest of  the wires

control-grid

pis

exible wire.
the top of
be

sy

through
tions are put in place and connected as
shown in the pictorial wiring diagram.

FRONT-PANEL WORK

side parti

the tube to form a loop which may
slipped on the tip after the tube shield has
been placed over the tube.

After all the front and back
of the shields have been put in place, the
side partitions may be placed in the slides
and the wiring miay be completed; that is,

partitions

The drilling of the front panel does not

present any difficulty. It is required only
to have it traced very accurately and
drilled.  If there is a slight variation

in one or both shafts, the distances on the
pancl may be corrected: so that the dials
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will fit exactly over the shafts once they are
fastened on the panel.

In order to cut the holes for the dial
windows, it may be necessary to drill several
small holes around the circle which is shown
in the dial teniplate, and knock out the
center; unless you have handy one of the
small circular saws which may be fastened
in a drill.  However, the circular saw is
much simpler; as it will cut a circle in
bakelite in short time and with little effort.
These small circular saws are available in
various diameters, and may be obtained in
any hardware store. Any set builder may
be recommended to use one, in preference
to making holes with the old-styvle panel-
cutter,

After all the wiring has been completed,
the pancl supporting the dials, the rheostat
(R2), the volume-control resistor (R9), and
switch (SW), may be placed against the
basehoard after the shaft of the condenser
has been introduced in the bushing of each
one of the dials. This locates the panel
exactly and the supporting screws, which
hold the panel to the baseboard, may be
located accurately after the condenser shafts
have been fastened to the dials and the dials
have been found to turn true and easily.
Connections may then be made to the vol-
ume control, rheostat and switch, which are
the only apparatus mounted on the panel.

T ———

When Transformers Burn Out

When this system is used, the burning out
of an audio transformer does not mean com-
plete cessation of radio entertainment until
the instrument is replaced. In the absence
of the necessary apparatus temporary recep-
tion can be often obtained by the use of
very ordinary articles.

If the primary winding is burnt out two
wires from the primary binding posts should
be placed in a glass or cup containing water,
and the distance between the two wires
should be adjusted until best reception is ob-
tained,

BURNT-QUT PRIMARY

WATER VERY
SLIGHTLY
SALINE

If an audio transformer burns out, the re-
ceiver may sometimes be operated temporarily
by making use of the system illustrated above.
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“Seeing”’ Music with a Television Receiver

Here is an Easily Constructed Scanning Apparatus which Ajf-
fords Ample Opportunity for Elementary Experiments

ELEVISION has arrived, but as yet

I only a few scattered stations are
transmitting television images. While
preparing for regular television programs,
however, the radio fan can perform some
highly interesting experiments with a
simple television apparatus that he can
construct himself at little cost. This machine
has all the parts of what is now generally
considered the standard television receiver;
namely, a scanning disc pierced by a spiral
of holes, a motor to drive it, a neon glow
tube, and a means of controlling the speed
of the motor. By assembling it, the ex-
perimenter will obtain a good introduction
to the theory and practice of television
without having to spend a great deal of
money on complex apparatus. After ac-
quainting himself with some of the funda-
mental theoretical principles and practical
operating difficulties, he will be better able
to make and use a real television receiver
when regular television service is available.
The parts composing the crude machine
illustrated in these pages were picked up

in Television

at random in the Rarcro NEws Laboratories.
An electric fan, which was about to be
packed away, was instead dusted off and the
blades and wire guard removed from it.
As the fan was of the “oscillating” type,
the worm niechanism which makes it swing
back and forth was unhooked, so that the
motor would remain stationary while in
operation. (These operations did not ruin
the fan, as the blades, guard and worm
mechanism can be reattached in a few min-
utes.) It was decided to use a fan instead
of a special television motor because fans
are very widely used, and because the sum-
mer will be well over by the time the con-
structor builds this machine. Few people
would care to spend $25 or $30 for a special
motor just for an experiment, but they can
easily make use of an idle electric fan.
The general appearance of the complete
machine, as assembled in the Rapro NEws
laboratories in about two hours, is shown
in the pictures accompanying this article, but
this design need not be adhered to. It was
built, not for the purpose of receiving tele-

Fig. A.

The experimental television receiver im the Rapio News Laboratories.
the knob regulating the motor's speed. The patterns created by the music are observed through the square
hole cut in the cloth, opposite the neon lamp.

The only adjustment is

vision tmages, but merely to show liow or-
dinary voice and music “lpoks” in a tele-
vision receiver. The geometric patterns and
formations built up by the apparatus are ex-
tremely interesting to behold. More will be
said about the operation lat*r.

A CHEAP, USAnLé DISC

After taking the fan apart, lay it aside
for a while and make the scanning disc.
All the discs which are now being sold
commercially for television purposes are
made of aluminum and are dccurately drilled
with round or square holes, not more than
one-sixteenth of an inch across. For this
home-made contraption, af ordinary flat
piece of cardboard is perfectly satisfactory.
It should not be less than a sixteenth of an
inch thick, and cut into a disc 12 inches in
diameter.

With the aid of a pencil, a ruler and a
compass (which you can borrow from your
son’s or little brother’s school bag), now
mark off 24 radii (lines rynning from the
center of the disc out to thg edge). These
should be 15 degrees apart. | As a circle has
360 degrees, the lines will radiate outward
evenly. If you have forgotten how to sub-
divide angles with a compass, simply draw
one diameter first through the center of
the disc. Then draw another one exactly
at right angles to it. These gives you four
lines. Now spot the middle of each of the
four sections as closely as yqu can, and draw
four more lines from the center. If you
now subdivide each of the rpsulting sections
into three equal parts, you will have the
twenty-four lines.

Take the ruler and measure a distance of
5% inches along the vertigal center line.
Make a mark at this point.| Proceeding on
the next line to the left, measure a distance
of 53/16 inches. Proceed along, measuring
off the distances as indicated in Fig. 1; you
will have a total of 24 points;, Through each
one, drill a hole slightly less than 4-inch
in diameter; then, with a piéce of stiff wire
or a narrow strip of brass, ream out the
holes so that they will be square in shape.
Their edges are bound to be a little fuzzy,
but do not worry about this,

For those who want to save themselves
the trouble of marking ouf the individual
lines, Rapto NEws has prépared full-size
blueprints which can be used as drilling
templates. To use one of these blueprints,
you simply lay it over the piece of card-
board and punch through the center points
marked on it. (These templates are free;
simply write to Rapio News, 230 Fifth
Avenue, New York, N. Y., and ask for the
Television Disc Blueprint.)

If you haven’t a piece of cardboard of
the right size at home, go'to the nearest
stationery or draftsmen’s sugplies store and
ask for a piece of heavy bristol board. This
will cost only a few cents.
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NOTE: 15° BETWEEN CENTER LINES
ALL HOLES §™-SQUARE.
DIMENSIONS GIVEN ARE
FROM CENTER OF DISC
TO CENTER OF
SQUARES

After drilling the scanning disc, the next
problem is to mount it to the shaft of
the fan motor. ODbtain from a hardware
store a pulley that will fit the shaft of
your particular motor. This will have a
set screw which allows it to be tightened
against the shaft. To fasten the cardboard
disc to the face of the pulley. first drill
and tap the latter for four 8-32 screws.
then clamp the disc between two S5-cent
phonograph records and pass the screws
through into the pulley, as shown in Fig.
2. This was the arrangement used
in the original model of the machine:
but any other that suggests itself may be
cmploved.  The important thing is to make
the disc run as smoothly and as evenly as
possible.  After mounting it, give it a coat
of black paint. Liquid shoe polish will serve
just as well: the idea is merely to darken
the cardboard.

THE FLASWH LAMY

The main item of expense involved in
this “television” receiver is the neon glow
tube. This costs about $12, but is a good
investment because vou will he able to use
it later in any real television instriment yvou
build.  This tube is about six inches long
and two and a half inches in diameter, and
is fitted with a standard UXN-type base,
which fits in a standard tube socket. Tt
contains two flat metal plates, placed about
a sixteenth of an inch apart and parallel
to each other. When an electric current of
the proper value is passed through it. the
entire surface of one of the plates lights up
with a pinkish-red glow, characteristic of
the gas neon. The eve-catching red signs
now being used so extensively for advertis-
ing purposes contain this same gas.

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

Fin. 1. Details of the scanning disc used in
the sct-up.  The holes overlap: but very inter-
esting images are obtained.
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reproduces  the changes as variations of
light. When a regular television receiver
is being operated with television impulses,
a picture is built up on the plates of the
tube with the aid of the scanning disc.

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

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

THE CIRCUIT
A double-impedance unit, such as are usced
in audio amplifiers. is mounted anywhere
along the breadboard on which the motor
rests. A 00-ohm rheostat for controlling

the speed of the motor is mounted on the
front edge, so that it can be adjusted ecasily.
(Continued on page 101)

Figs. B and C. The apparatus cwith the cloth cover yemozed: N, neon lamp; D, scanning disc; P, phono-

graph records used for clamp (see Fig. 2y: F, fan base: R.

motor rheostat: L, double-impcedance unit

(see Fig. 3.)

orld Radio Histe
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How to Build the

Fan Motor
Television
Receiver
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A slight adjustment of the rheostats and the picture comes in clearly. This photo shows a complete

television receiver connected to an ordinary radio set.

HE accompanying photographs and
I drawings show the appearance and
the construction details of the tele-
vision receiver, the apparatus pictured hav-
ing, of course, to be connected to the output
of a suitable radio receiving set. The ideal
set for receiving television images from
\WRNY or other stations, is, for the broad-
cast wavelength of 297 meters, one compris-
ing two or three stages of tuned radio fre-
quency, a detector and at least three stages
of resistance-coupled amplification. When
a resistance-coupled amplifier is used, it will
be found best to use about 250 volts at least
on the last stage from either storage or dry
“B” batteries. A good “B” eliminator may
be used, but a special filter is usually neces-
sary, to prevent “motor-boating” with a re-
sistance-coupled amplifier.

PROPER MOTOR FIRST ESSENTIAL

The first requisite for building this tele-
vision receiver is a good 16-inch fan motor.
If the television disc to be used (it should
have 48 holes for reception from WRNY
and 3XK; also 1XAY and WLEX of Bos-
ton; and 24 holes for reception from WGY,
W2XAD, and W2XAF, G. E. Co., Schenec-
tady), is quite light, a 12-inch fan motor may
do the work. If you have direct current in
vour laboratory or other location where the
apparatus is to be operated, then you will
have no trouble in controlling the speed of
the motor down to the 450 r.p.m. required
for WRXNY reception or the 900 r.p.m. re-
quired for reception from the other stations
broadcasting television.

If you have to select or use an alternat-
ing current fan motor, then you will have to
find out whether the motor can be slowed
down to a steady speed of 450 r.p.m. If
the A.C. motor happens to be of the type
that has throw-out contact brushes, which
open the starting winding after the motor
has attained fairlv high speed, you will prob-

A Television Receiver of
Simple Design, Built
Around an Ordinary 16-
inch Electric Fan Motor.

ably find this sort af motor unfit for tele-
vision purposes. If the motor is of the uni-
versal A.C.-D.C. type, with commutator and
brushes, the armature being cennected in
series with the field, then you will find that
this motor can be regulated as to speed
very nicely by means of the series resist-
ances shown in the accempanying diagram.
We strongly recommend a universal type
motor if vou are going to purchase one, as
these have been found ta regulate well with
rcgard to the speed. .

DisC

SIZE OF
_ DIAPHRAGM
s ; 1% ?ENING

;ogTTTTe
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The method of laying out the diaphragm open-
ing is shown clearly by the above drawing.

Tke picture is scen in the cone,

MOUNTING THE pISC

The disc used in the television receiver
here illustrated was a 48-hple 16-inch dia-
meter bakelite disc of standdrd manufacture.
This disc may be mounted |and secured on
a regular bushing provided with lock nuts
supplied by the pcople wha make the disc.
In the present case, howeves, the perforated
disc was mounted on the qrass spider and
hub which had originally carried the fan
blades. The blades were removed from the
legs of the spider and these¢ were then flat-
tened out in a vise and checked up on a
lathe for alignment. A light cut may be
taken across the face of the spider legs in
the lathe, if ore is handy. By drilling holes
through the bakelite disc, it is readily se-
cured to the spider by machine screws and
nuts, or the holes in the spider legs may be
tapped if the builder so desires. Care must
be taken to see that the disc rotates as per-
fectly as possible in both planes of rotation,
that is, flatwise and edgdwise; in other
words, it must not waobble| and care must
be taken to see that the spiral is rotated in
a true manner. These twio requisites are
casily checked up by means of a machin-
ist’s surface gauge, or else by making up a
gauge from a nail driven ina block of wood
and holding this near the disc as it is slowly
rotated by hand.

NEON TUBE MOUNTING

The frame for supporting the neon tube
behind the revolving television disc is simply
constructed irom light brass bar, measuring
about 1/16-inch by $g-inch.| Strap iron may
be used if the builder happens to have this
stock on hand. No dimensigns are given for
the height of the frame as many builders
will want to use a different gize disc than the
one we used, and so the height of the frame
and the dimensions of the metal composing
it will depend upon the diameter of the disc,
of course.



Examination of the drawings herewith
will show that the neon lamp may be ro-
tated, so that the front plate inside the tube
may be placed exactly parallel with the per-
forated television disc. This is easily ac-
comiplished by the simple expedient of using
a standard vacuum tube socket having a
hole in the center, or what is known as the
one - hole mount, By passing a machine
screw through the center of the socket and
putting a nut on top of the bakelite shelf,
the socket and neon tube can be rotated as
required. Two sub-base hrackets or sup-
ports, available at any radio supply store,
are used in building the top of the super-
structure which carries the ncon tube, Two
well insulated wires lead from the vacuum
tube socket down to the base of the machine.
The conunections to the socket for the aver-
age neon tube is to the plate terminal and
to the diagonally opposite filament terminal.
This can be determined by experiment after
the machine is built, or else beforehand by
testing the neon tube on your receiving set.
The plate that faces the television disc is
the one that has to be illuminated. In some
neon tubes there is a large and small plate;
the large square plate is the one that is to
face the television disc.

VIEWING HOOD AND LENS

The viewing hood or visor shown on the
machine herewith was built by cutting down
a standard megaphone which can be pur-
chased in any sporting goods store. The
heavy metal ring at the mouth of the mega-
phone enabled the designers to secure it by
means of three spring brass clips. soldered
to the brass front plate shown in the draw-
ings. It can be snapped off whenever de-
sired. One of the accompanying drawings
shows how the size of the diaphragm plate
is determined, the rule here being that only
one disc hole or perforation must be ex-
posed at a time. A thin piece of leaf cop-
per was used in the present case. from
which to cut the diaphragm opening, and

Rapro News AMaTeurs’ [[aNpIzook

This indicates the arrangzment of the

holes and :he direction “n which the

disc should rotate to receive television
fram station II"RNY.

HINTS ON RECEPTION

ITH rezard to the style of motor to

use this is best of the series type:
that is, with the armature and field wind-
ing connected in series. Small induction
motors can be used., but do not regulate
well in speed much below one-half their
normal speed of 1750 r.p.m. If the picture
image is observed and drifts toward the
right, the motor is going twoo slow; if the
picture drifts to the left. it is going too
fast. The editor has found it advisable
to regulate the motor speed to a point con-
siderably above the desired value, and
then to apply a piece of cardboard or a
blotter against the surface of the disc to
slow down the speed to the desired point.
D.C. motors will regulate very well with
the electrical rheostat arrangements shown
in the circuit accompanying this article.

this was sweated to the brass front plate of
the instrument. A fairly strong lens, ahout
2 inches in diameter, witli a focal length
of appproximately 3 % inches. was procured
for the purpose of lelping to enlaree the
image. This lens was secured inside the
megaphone viewing hood by placing three
machine screws through the megaphone shell
and putting nuts on these. inside the shell,

“—ei¢
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the ieft, 1 indicates
a scparation  of fthe
wires leading to Hie
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This is probably one of the best ways to
build the viewing visor for any size tele-
vision receiver, as the visor can always be
snapped off the machine when it is to be
moved to some other location.

STROBOSCOPE INDICATES CORRECT SPEED

One of the greatest problems the begin-
ner in television reception will encounter
1s that of checking the correct speed. Of
course the average machinist or electri-
cian will not mind checking the speed fre-
quently with an ordinary speed counter, or
possibly he may be so fortunate as to own
a tachometer tfor the purpose. However,
the average tachometer cannot be used
with a small niotor, as it takes too much
power from the motor, and therefore slows
the disc down and you do not know where
vou are at.

The method of using the stroboscope prin-
ciple, witlt the black line disc noted in the
present photographs, together with a tuning
fork of the proper pitch, was suggested by
the Editor, Mr. 1. Gernshack, and de-
tails were worked out by members of the
staff.

For the benefit of those who are desirous
of using the stroboscope principle for chieck-
ing other speeds than those here given, the
following table and formulae will be found
useful.

STROBOSCOPE TABLE

R of Tuning fork No. of marks

Shaft  R.P.See.  freq. on chart
60 1 128 128

120 2 128 64

180 & 128 426

240 4 128 32

450 7.5 128 17

480 8 128 16

900 15 256 17
1080 18 128(72) 7.1 (4)
1260 ]! 128 6
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This disc can be cut out
and glued to the center of
& television disc. When
viewed with a fork
having 128 wvibra-
tions per second,
the pattern
yemains sta-
tionary at
450 r.p.m.

FORK

These formulae will help to solve vour
problems: here N = Rev. per second of
disc; F = freq. of fork per sec.; and M =
number marks on disc. Then N = F =+ M;
M=F +N;and F=M X N.

The following pitch forks are available:
426.6, 256, 128, 288, 320, 341.3, 384, 480, 512.

For the benefit of the constructor we have
provided herewith a good size reproduction
of the stroboscope discs which can be cut
out or else copied on to a picce of Bristol-
board or drawing paper, and cither glued or
attached to the front of the television re-
ceiver. A tuning fork of the proper pitch
may be obtained from music stores or from
college laboratory supply houses.

For checking the speed of the motor at
450 r.p.m. a tuning fork giving 256 vibra-
tions per second is necessary. This is used
with a disc containing 17 black marks for
the 450 r.p.m. specified. For other speeds,
cither a different fork has to be used, or
else the number of lines on the stroboscope
disc will have to be changed. All this data
is contained on the drawings of the discs
reproduced herewith.

All one has to do in using the strobo-
scope check for the proper speed, is to regu-
late the rheostats in series with the motor,
and then repeatedly take a sight on the re-
volving black line disc through the legs of
the vibrating tuning fork. The tuning fork
is struck on the edge of the table or across
the knee, and while vibrating, it is held a
few inches from the eyes and twisted, so
that the revolving disc is observed in a
diagonal line passing under the corner of
the upper fork leg and over the corner of
the lower fork leg. This line of sight is
shown in one of the accompanying diagrams.

While in most cases it will probably be
found that the number of marks on the disc
or else the vibrations of the tuning fork to
be used will come out to an even figure, or

wITH [WRNY
128 { 2XAL

(450R.PM.)

O

3XK
WITH | WLEX
256 { 1XAY
FORK | WCFL
(900R.P.M.)
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at least that a suitable combination can be
worked out for the speed desired, the cal-
culation may show that an uneven number
of marks will be required with any standard
fork. Here, instead of using a number of
radial black marks on the rotating disc, a
spiral may be used and with this sort of de-

WITH
128
FORK

WGY
2XAD

O

2XAF
L (1260 R.P.M)

sign, any uneven number of convolutions
such as 7%, 7-1/3, etc,, ma* be employed.

1OOK-UP OF APPARATUS

One of the accompanying| diagrams shows
how the power clarostat iabout 150 ohms
maximum resistance) and the small 10 to 15
ohm variable resistance s connected in
series with the motor. ﬂcross the small
variable resistance a push-button is con-
nected, and by pushing this; button periodic-
ally, it becomes possible to keep the motor
speed quite constant. In detting the speed
of the motor in the first place, the rheo-
stats are adjusted until the speed is a little
below the 450 r.p.m. (if ypu happen to be
“looking in” at WRNY's television signal),
this factor being indicated| when checking
the speed with the strobescope fork, by the
fact that the black lines on the disc zre seen
to rotate slowly backward.| If these lines
rotate slowly forward or left-handed, then
the speed of the motor and disc is above 450.

Rubber-covered wire or |lamp cord may
be used to connect the rHeostats and the
motor. The small clarostat at the extreme
left of the motor baseboard is connected in
series with the wires supplying the energy
to the neon tube. The termiinal posts to the
neon tube circuit are ‘mounted on a piece of
hakelite, secured to the rear left corner of
the baseboard. A rubber foot should be
placed under each corner of the baseboard;
this will allow the wiring to be simply
placed against the wood and held in place
with a few staples, if necessary. The claro-
stats are mounted on small right-angle
brackets made from brass| or iron. The
push-button is placed in a fight-fitting hole,
bored through one corner of the baseboard.
The 110-volt supply for the motor circuit is
brought into the apparatus, through an ap-
proved socket or receptacle. mounted on the
righthand side of the baseboard, as shown
in the picture.

This pattern
can also be
cut out and
pasted to the
center of a disc,
When viewed with
. 128 fork, the design
remains stationary at the
speed  indicated for the
stations listed, i



OPERATING THE APPARATUS

When the television signal is being re-
ceived and the neon tube is connected to
the output of the radio receiving set (and
providing there is sufficient voltage used in
the last stage—not less than 180) pulsa-
tions of pinkish light will be secen in the
neon tube. If a sufficiently high voltage is
used and the radio apparatus is properly
adjusted with regard to the “C” bias, etc,
then a pulsating pinkish light should be seen
covering the whole neon tube plate which

TUNING FORK
TWISTED

\
; :a‘T /
L} )—f %\\
AT CORRECT
"\ SPEED OF DISC.

DESIGN APPEARS
STATIONARY

The tuning fork must be so twisted that cither

the upper or lower leg is closer to the eye.

The aperture between the legs should be very

small, The entire pattern can be vicwed if
the fork is held close to the eyes.

faces the rear of the television disc. If the
pulsating glow is seen on the rear plate,
then the wires leading to the mneon tube
must be reversed.

1i you are “looking in” with the television
receiver, and, having checked the time of
the television broadcast with the newspaper
program, you should first check the motor
speed and make certain that it is revolving
at the prescribed speed. As you look into
the viewing visor, preferably in a darkened
corner of the room, you will sce successive
lines of orange-colored light as the spiral
of holes repeatedly scans the illuminated
plate in the neon tube. If you see these
bands of light, but they only form irregu-
lar splotches, then the chances are that your
motor speed is either too high or too low,
and a slight change in the rheostat should
be made. It is well to recheck the speed
of the revolving disc with the stroboscope
fork after doing this, as you may change
the speed too much.

Several things may happen if you are suc-
cessful in building up a picture image with
the machine; the image may be upside down
or it may slowly drift across the viewing
lens repeatedly. Ii the picture slowly drifts
across the lens, then the motor speed should
be momentarily accelerated by pushing the
button connccted across the smaller resist-
ance. This presupposes that the motor is
running slightly below the correct television
speed for the station to which you are “look-
ing i, You may have to change the small
variahle resistance or even adjust the larger
one slowly in order to make the picture sta-
tionary on the lens.

If the picture is upside down, then you
are scanning the neon tube plate in reverse
order; that is, from hottom to top, instead
of top to battom, and the disc must he taken
off and turned around. In some cases it will
be necessary to turn the disc around and also
reverse the motor, or in still oth¢r in-
stances, in order to rectify the picture hage,
the direction of the motor rotation will have
to he reversed.

If the motor happens to be of the uni-
versal type, which means that it is usually
a series-wound motor, then the direction of
rotation can be changed by simply reversing
the connections to the field or to the arma-
ture brushes. If the motor is an A.C. in-
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The photo-
graph shotws
operator
checking the
speed  of the
television re .
ceiver by
means of a
tuiting  fork
and, a pat-.
terned disc,
When sicweed
through the
tines of a wie
brating fork,
t h e pattern
remains st oas
tionary, ex-
actly as  you
see 1t here.

duction type, with a separate starting wind-
ing, then the direction of rotation is re-
versed by simply transposing the terminals
from the starting winding. If the motor
happens to he one of those types using
copper shading plates, mounted on the tips
of the iron stator poles, then the direction
of rotation can be effected by remounting
the shading plates on the opposite paole tips;
or simpler still, the whole stator frame
may be removed from the car-case or motor
housing, and reversed in its position with
respect to the same.

In some cases directon of rotation of the
motor may he effected by sliding the shaft
out of the rcar hearing and then turning
the motor around. This is rarely the case,
but with some induction motors it is pos-
sible to do this, the rotor being secured to
the shaft by a set screw.

The television set builder who is inter-
ested in the connections of the resistance-
coupled amplifier, and other dectails con-
nected with the radio receiving sct, should

read all about this matter, where complete
diagrams are given with explanatory re-
marks, in the Television magazine, Volume
I, No. 2. Various methods of connecting
the neon television lamp are supplied by
some of the manufacturers putting out these
tubes. The common connection for the
neon lamp, however, is in series with the
plate and “B4" supply wire: in other words,
it is connected in the same relative posi-
tion as your loud spealer. Some of the
neon lamps, however, are suppased to be
checked carefully with a milliammeter, so
that no more than a cer‘ain current in mil-
ltamperes is passed through them, in order
to conserve their life. YWhen using one of
these more sensitive type neon lamps, it will
be found necessary to connect a clarostat,
or other fairly high variable resistance, in
series with the “B” supply, hefore it reaches
the neon tube. This series variable resist-
ance in the neon tube circuit may have a
range of 0 to 10,000 ohms.

(Continued on baue 169)
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Further details of the television receiver, 1,

doubhle convexr lens; 2, cone; 3, abverture; 3. clips for
v

holding cone; 5, face plate; 6, screws for holding samey 7, top; 8. screws for bolting tr plates 123
9, single hole mounting of sorket 10; 11, neon lamp; 13, bolts for holding plate 12 to npright 14; 15,
holes for mounting uprights to motors; 16, mounting for disc held in place by screws 175 I8, shaft
mounting.
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How to Make Your Own Television
Receiver*

By Robert Hertzberg

N order to pick up and reproduce the
I television images now being broadcast

by WRNY and W2XAL, you need only
a modest assembly of instruments, some of
which you probably already have on hand,
and some of which you will have to buy.

First, since the television images are
transmitted simultaneously on 297 and 30.91
meters, by WRNY and W2XAL, respec-
tively, you need either a regular broadcast
tuner or a short-wave tuner. If you live
in or near New York, and obtain satisfac-
tory loud-speaker results from the regular
WRNY transmissions, all you require is a
separate audio-amplifier of the resistance-
coupled type, and the scanning mechanism,
to be described later. If you are already
using a resistance-coupled amplifier, as
many radio fans are, you will need only the
scanning apparatus.

If you cannot hear WRNY’s 297-meter
wave very well, the best thing to do is to
install a short-wave set, in order to pick up
the 30.91-meter wave of W2XAL. You
will require the audio amplifier also, how-
ever. Happily, short-wave receivers are
very inexpensive and can be built very
easily, so you should assemble one without
delay. It will enable you to pick up, not
only W2XAL's television signals, but also
the “radio-movies” of station W3XK (using
the Jenkins system), and musical programs
from short-wave broadcast stations in many
parts of the world. We can particularly
recommend the set described in the Rapio
News Blueprint No. 62. This uses an
R.F. amplifying stage, has only one tuning
control, and costs very little to assemble. If
you do not already own ‘a short-wave re-
ceiver, just drop us a card and we will
send you Blueprint No. 62 free of charge.

In making this receiver, do not install the
single stage of audio amplification. Leave
out the audio transformer and the third
tube, and simply provide two binding posts
for the wires that are shown connected to
the primary posts of this transformer. The
detector is then easily connected to an ex-
ternal resistance-coupled audio amplifier.

H. Gernsback, Editor of Ravro NEws, receiving the televisiom broadcasts from

home in New York City, with the simple apparatus described i this article. For

test, the neon tubes and loud speaker were connccted in series temporarily, w
eperation simultaneously.

If you are able to use your regular broad-
cast receiver for WRNY, you will not use
for television reception the present audio
amplifier if it is of the fransformer type.
Simply run a wire from the plate (P) post
of the detector tube to the top input post
of the resistance-coupled amplifier shown in
Figs. 1 and 3, unhook the “B+4Det” wire
running to the power unit er “B” batteries,
and bring this same wire ta the other input
post of the audio amplifier instead With
this arrangement, the detector will be feed-
ing directly into the resistance-coupled
amplifier.

RANGE OF FREQUENCIES

“Why can’t a regular transformer ampli-
fier be used? Why is a resistance ampli-
fier necessary?” you may ask.

The answer is that resistance-coupled am-
plifiers amplify audio-frequency impulse‘s
ranging from 50 to 5,000 cycles more wni-
formly than do most transformer-coupled
amplifiers. The television impulses broad-
cast by WRNY-
W2XAL and others
cover this frequency
range, and they must
be reproduced faith-

A commercial three-stage
amplifer which may be
purchased already assem-
bled is convenient and
compact. The 171-type
tube in the output is best
suited to the character-
istics af the neon tube,

fully at the receiving
end, without emphasis
on any particular reg-
ister, in order to cre-
ate a recognizable
image. Most transformer amplifiers possess
slight irregularities in their response char-
acteristics but, when voice or music is be-

*Rap1o News Blueprint Constructional Article No. 67. (See page 104).

RNY at his
urposes of the
fith  successful

ing reprodaced, these are not very notice-
able to the ear. When television images
are being reproduced, even the slightest ir-
regularity will cause the| already crude
images to break up and Assume peculiar
shapes. The general experie'pce of television
experimenters has been that resistance-
coupled amplifiers are more satisfactory for
both televsion transmitters| and receivers,
at jeast in this stage of the art.

The ahove statements shogld not be inter-
preted as a condemnation| of the trans-
former amplifier. There has long been rag-
ing in technical circles a controversy over
the respective merits of the fransformer and
resistance systems for the amplification of
voice and musical signals, |with the radio
experts evenly divided befween the two
camps. At the present time, however, it is
casier to get good pictures'from the latter
system, so we recommend fesistance coup-
ling. However, it is entirely possible to
obtain satisfactory results from a high-
quality transformer arranglement; witness
the work heing done by J%mes Millen, of
Malden, Mass. .

A good three-stage resistance-coupled am-
plifier can easily be assemblkd on a wooden
hoard, about five inches wide and twelve
inches long. A completely-assembled one
can be bought for about te?n dollars, but a
home-made one will not cost 5o much. After
vou finish it, you will ha\j a fine ampli-

fier, not only for television impulses, but
for regular broadcast programs as well.

DESIGN OF AN AMFELIFIER

You will need the following parts, ar-
ranged and connected as shown in Figs. 1
and 3: a wooden baseboard; three UX-type
tube sockets, V1, V2, V3; {hree 14-ampere
filament ballast resistors, R4; two double-
resistor mountings; four 0.5-mf. fixed con-
densers of the by-pass type, C; one 1.0-mf.
Cl; a special

condenser, igh-value grid
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1Vith this arrangement, sufficient amplification for good signals is obtained by the use of two “high-m1’’ tubes and a 171-type in the last stage. When

the speaker is plugged into the jack,

impedance, L1; an output choke of 30
henries, L2; a filament switch; eleven bind-
ing posts; fixed resistors of the following
values: one 100,000-chm, R1; four 250,000-
ohm, R2 and R3.

The grid impedance unit L1 is used in-
stead of a grid leak in the last stage, as

The cabinet of the reproducer with the front
remorved, showing the lamp and the motor with

its regulating condenser. The "B” blocks are
conzveniently located beneath.

shown in Fig. 1. In this- position it over-
comes the tendency .of the amplifier to
“motorboat” when used with a “B” socket-
power device. The tubes V1 and V2 are of
the 240 (“hi-mu”) type, while V3 is a
171A.

The wiring of the amplifier is simple, and
should give no trouble. The hook-up is that
of a perfectly straight-forward resistance-
coupled system, with an output filter con-
sisting of a choke coil (L2) and a fixed con-
denser (the last of those marked C).

BUILDING THE TELEVISOR

With the amplifier finished, the next step
is construction of the scanning mechanism.
for this you will need the following parts:
a neon-gas glow-lamp, which fits in a
standard UX-type socket; a scanning disc
24 inches in diameter, drilled with a spiral
of 48 round or square holes; a universal or
a condenser-type motor, of not over 4-
horsepower; a variable resistor, 0-10,000
ohms, R5; a rheostat, 100 ohms, R7; a rheo-
stat, 0-10 ohms, R6, and a pear-shaped hand
switch.

The neon-gas glow-lamp has been de-

scribed time and time again so nothing more
need be said about it here.

The scanning disc is merely a flat disc
of aluminum drilled with a spiral of holes
about 3/64-inch in diameter, as shown in
Fig. 4. Now please accept a word of kind
advice: don’t try to make your own scan-
ning disc unless you have available a lathe
and a power drill-press, and have had some
years of experience as a mechanic on pre-
cision work. We are showing the details of
the disc as a matter of interest, and not
with the expectation of having our readers
make it themselves. Buy a disc—there are
a number of inexpensive ones now on the
market—and you can then expect to see
good images.

For a motor to turn the disc, you can get
either a condenser-type machine designed
especially for television work, or a univer-
sal motor such as are used by the thousands
for electric fans, vacuum cleaners, coffee
grinders, etc. The speed of the motor must
be capable of adjustment by an external
rheostat; for it must be slowed down to 450
revolutions per minute for WRNY-\W2XAL,
or 900 for -the Jenkins
radio-Movies from

The scanning disec, to
show the image in correct
arrangemcent,  mpist  ree
wolve in the direction op-
posite to those of the
hands of a clock.

3XK. A synchronous

motor, revolving at
1,800 r.p.m., can be used only if it is geared
to the disc by 1:4 or 1:2 reduction gears, for
WRNY and 3XK, respectively. The 4-
horsepower size of motor is widely available,
and is just right. A special condenser-type
motor was used in the particular television
receiver shown in the accompanying illus-
trations, and proved exceedingly satisfac-
tory because its speed can be controlled
very smoothly by a hand rheostat. This
motor has a hatf-inch shaft, on which the
mounting flange of the dise fitted snugly.
If you happen to pick up a motor with a
shaft smaller than ¥4-inch, you can buy for
a few cents a bushing to adapt the disc
to it.

THE TELEVISOR BOX

The idea is now to assemble the scanning
apparatus so that the neon tube is mounted

the neon-lamp tube is disconnected automatically from the amplifier.

directly behind the disc and above the mo.
tor, with its flat plates parallel and as close
as possible to the back surface of the disc.
The tube should be placed along the verti-
cal center line of the disc, at such a height
that the outermost hole of the spiral sweeps
just under the top edge of the plates, and
the innermost hole just above the bottom

edge. Any strong, rigid framework that
satisfies these conditions will serve the
purpose,

The drawings (Figs. 5 and 6) show an
arrangement of excellent design. A simple
box 31 inches square and 12 inches deep is
made up of 34-inch boards, securely fast-
ened together with wood-screws. The cor-
ners are strengthened by additional 34-inch
strips . about 134 inches wide. A shelf to
hold the motor is made of another piece of
34-inch stock about eight inches wide, and
supported by two side and one center sup-
ports. No dimensions are given for the
latter pieces because they naturally will de-
pend on the size of the particuler motor on
hand. They should be cut so that the center
of the scanning disc coincides with the cen-
ter point of the box.

The neon tube is suspended upside down
from the top of the box; its socket can be
spaced away from the board with thin strips
in order to lower the tube to the proper po-
sition with relation to the holes in the disc.

The back of the box may be covered, or
left open. A piece of beaver board, or

The lower panel of the cabinet—which was
solidly built—in place showing the controls,
(R 5, 6,7), switch, and lead from the amplificr.
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similar 4-inch board used for partitions,
will be most suitable for the purpose.

The front of the box should be covered
with two picces of this board. one 21 inches
high and the other 10 inches. TFrom the
larger piece cut out a hole 13§ inches
square, directly in front of the square plates
of the neon tube. On the small board mount
the three variable resistors R3, R6 and R7,
and two pairs of binding posts, as shown in
Fig. 6. A telephone jack may also be
mounted on this panel: this device is optional
and its uses will be discussed later.

To facilitate experimentation with the
disc, motor and the ncon tube, do not per-
manently screw down these front panels at
first; but merely turn one or two screws
into each, to hold them in position.

It is well worth while to construct a box
like this, as it will afford absolute protec-
tion against the rotating disc. The latter is
far less dangerous than any ordinary “B”
power device but, as a matter of safety,
revolving machinery of any kind should be
enclosed. If you do not want to make any-
thing as elaborate as this heavy box. use
lighter material for the sides, or make up-
right supports of broomsticks and cover the
sides with cloth. At any event, be sure that
the motor is securely fastened. and that the
neon tube is not shaken by its vibration.

CONNECTING THE TELEVISOR

With all the mechanical work done, you
can now start with the electrical end. As
explained by many articles in Rapro NEws.
the neon-gas glow-lamp has the same func-
tion in a television receiver that the loud
speaker has in a music receiver. It trans-
lates back into light-impulses the modulated
electrical impulses created at the transmit-
ter by the photoelectric cells. It is con-
nected in exactly the same place in the
audio circuit that the loud speaker ordin-
arily occupies.

The best arrangement is shown in Fig. 1.
The two output posts of the resistance-
coupled amplifier are led to a double-circuit
telephone jack, which may be mounted on
the lower panel of the box holding the scan-
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Aun alternate arrangement for the ontput of the amplifier shown in Fig. 1.

ning apparatus. The inner springs run to
the connection posts of the neon tube, across
which are connected also the resistor R3
and a scparate 180-volt “B” battery. Re-
sistors R6 and R7 are in series with each
other in the 110-volt A.C. circuit. A six-
foot length of flexible cord is run from the
pear switch (which is nothing more than a
push button in a small wood case which can
be held comfortably in the hand) to the
resistor R6.

Now turn on your receiver, tune in
WRXNY or W2XAL with the loud speaker
plugged into the double-circuit jack. and
adjust the set to give a clear, loud signal.
Turn up the resistor R5 until the neon
tube breaks out into a bright pink glow.
The glow should take place on the plate
facing the disc. If it appears on the op-
posite plate, reverse the battery connec-
tions to it.

Turn on the alternating current to the
motor, and adjust R7 so that the latter
turns at about half its normal speed. Turn
off all the lights in the room. The instant
the buzz-saw note of television signals

comes through the loud speakeér, pull out the
speaker plug and start playing with the
motor rheostat, R7.

OPERATING IS SIMPLE

If you have no tachometer (speed indi-
cator), the only thing to do is to run the
motor up and down the scale. When you
hit 450 r.p.m., the crazy criss-cross lines
that are shooting back and forth and up and
down the surface of the disc in front of
the neon tube should melt |into a rough
image of a man's face, or ather distinguish-
able object. You will notice that. with 1o
signal being fed to the neon tube, the square
of pinkish light you observe through the disc
is streaked with fine dark lines. The in-
stant the audio signal is turned on, this
even glow will be modulated by the fluctuat-
ing currents. When you hit 430 r.p.m. and
the image of the man’s face literally un-
curls itself from the hodge-podge vou saw
hefore, you will experience a thrill that will
make all the effort well worth while. You
prabably received a big “kicrL" from your
first successful broadcast freceiver, but,
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FIG. 3

A simple layout for an amplifier such as that shown in Fig. 1.
values), a grid impedance coil, and an output choke.

The output may be connected as in Fig, 2,

B —

It uses straight resistance coupling in the first two stages (see precedivg pages for

abote, for greater convenicnce. It |is possible,

also, to have the tube and speaker in series, with a slight additional “B+" woltage.
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e A ——mm————— —p—————= Y i -~ 29 when you see your first television image,
f R SR e . ° o | .'2‘3 vou will know what a real thrill is.
! : g ' © 2 Z In the ‘absence of any synchronizing sys-
o Sg{ i §._§ tem, the images will tend to wander out of
0l 8 ) _,—-—-"—-~-~\\\ ) ¢ T N view but, by carefully manipulating the con-
s .. =5 ' ‘E: trol rheostat R7, you can find the proper
v ‘.:b 3 i) ‘ setting for 450 r.p.m. The use of'the smaller
R i o0 ; Tee rheos}at. R6, with its switch, is more or
e g e ESs less incidental. Set R6 to about half its
' t > 'E : E §3 value, and just press the switch for an in-
A R S stant when the images start to run off. This
vl \ 8 Tes will cause the motor to jerk and speed up
E i e 53 § for a second.
vl o “. g P :i’-‘ N If you are using a universal motor, you
Vot o I P a Ve i.g?__: can disregard R6 and its switch altogether
_% . e © :.': o= :}_’..:3 and depend on R7 for the speed control.
v I\"E = : & f: The images you }-eceive may be -upside
vl ] e zg : 5 e s S down, or the WRNY televised card may
o ¢ L Sbu o 78 4le _§§ g read backward. To correct these condi-
: - :%2 gé‘é’ S e PR tions, f_olllow the ogerating hints given in

: Lo Z 7 : 0% 1e arti .
i ': égé §§° . /g E ‘?\gé the article on operation
' : “GE= 8§ 7‘ il s &3 : OTIIER ARRANGEMENTS

'3 \ . @ [
) ' \\ i // o 0 E & :E: An .altefnate circuit arrangement s
Y N o 7 0 g £l shown in Fig. 2, Here the neon tube is con-
v . O e H Ve s nected directly in series with the plate cir-
0|1 oo e IR = cuit of the last audio tube, with a single~
L '—;‘é’ : g g g pole, double-contact switch to shift the out-
ol ng : QE put of the tube. The rest of the amplifier
.L : > : 85 and motor circuit is exactly like that of
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mounted, the ncon tube is casily adjusted to the proper place to co

FIG. §

After the latter has been

’s shaft to its base.
ey the inner and outer holes of the disc with its plate.

Sponge-

wibrations through the cabinet.

riubber mounting may be useful to protect it from

Fig. 1. This is a simple hook-up; but its
main disadvantage is that the voltage ap-
plied to the “B+4" post must be at least
300 volts, as there is a drop of about 150
volts across the neon tube itself, and V3
is a 171A, which operates on 180 volts. As
no "B” power unit designed for 171 opera-
tion will supply more than about 220 or
250 volts, it will be necessary to connect
one or two 45-volt “B” battery blocks in
series with the highest voltage lead from the
unit you have. At least, this will be cheaper
than using four 45-volt blocks for the hook-
up of Fig. 1.

Several experimenters have used a “B"
power unit for the ncon-tube illumination
with good success, but separate batteries are
really the cheapest, easicst and most satis-
factory. source of supply.

The audio amplifier need not be limited
to a 171A for the output stage. A 210-type
power amplifier will work periectly well,
but in this case the shunt-feed scheme of
IFig. 1 should be used. The series arrange-
ment of Fig. 2 will strain the power pack
and the neon tube is likely to be burned up
by the high plate current. -With the Fig. 2
hook-up, incidentally, it is a good idea to
shunt the glow-lamp by a 0-10,000-ohm
variable resistor; this resistor should be so
set that the tube lights nicely when there is
no incoming signal. The 171A draws about
20 milliamperes, which is the normal load
limit of the glow-lamp; so the combination
works out very happily.

TRY. YOUR LUCK

Remember that television as we have i
today is very crude. Do not expect per-
fect images, and do not forget that tele-
vision on 5,000 cycles was, until only very
recently, held impossible altogether. Ex-
periment with the neon tube and the motor’s
speed and try different output arrangements.
Try putting an ordinary reading glass m
front of the images, as shown in the first
illustration, and see if you can magnify
them.

(Continued on page 104)
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How to Adjust the Television Receiver

for Operation

This Little Article Should Be Studied Diligently by the Tele-

I

HE first step in the reception of a

I television image is the locating of the

signal on the receiver dials. This is
best done with the aid of headphones or a
loud speaker connected in place of the neon
tube. Do not fail, however, to have a fixed
condenser of about 1 mf. capacity in series
with the phones when connected in place
of the neon tubes or across its terminals.

The television signal has a distinctive
sound but, unfortunately, the short-wave
band contains several signals that may
easily be mistaken for television. For in-
stance, the high-speed code transmissions of
such stations as WIZ and WQO are quite
like a television signal because of the “flut-
ter,” or what may be called a “group fre-
quency.” On the broadcast band. in which
WRXY operates, this trouble will not be
experienced.

In addition to a low “group frequency,”
which is the rate at which complete pic-
tures are transmitted and which is around
18 to 20 cycles (per second), the television
signal contains high-frequency notes whose
character depends upon the nature and the
position of the subject before the transmitter
pick-up.

T*2 experimenter will hear a signal which
sounds at first like a flutter and will then
note that this flutter is really the rapid repe-
tition of a high-frequency note. The nature
of this note and its loudness constantly
change as the subject before the transmit-
ter moves or is changed. Tor instance, a
newspaper rolled up and held in a vertical
position produces a distinct note which is
very clean cut. A hand does not produce
so clear a note, vet the signal is of the
same general nature,

“CRAZY"” IMAGES

The television experimenter may, upon his
first attempts, be puzzled to find his received
images either turned upside down, or else re-
versed as when looking through a photo-
graphic negative the wrong way. Both of
these faults can be corrected quite easily.

It is quite obvious when an image is up-
side down, and the correction of this fault
is equally obvious. The subjects hefore the
transmitters at most stations Dbroadcasting
television are scanned from top to bottom
during one rotation of the disc. Accord-
ingly, if the receiving disc is so rotated
that the plate of the neon tube is scanned
from the bottom to top, the picture will be
inverted. To reverse the manner in which
the neon lamp plate is scanned vertically, it
is necessary either to reverse the rotation of
the disc or to remove the disc from the
driving motor and turn it around. The lat-

vision Experimenter. It Contains a Number of Helpful Hints
Which May Prove to be Exceedingly Valuable to the Con-
structor Who is Confronted Suddenly With Any of the
Television “‘ills’’ Described Here

By C. P. Mason

IMAGE NEGATIVE

/N
N

A.C. OPPOSES D.C.

IMAGE POSITIVE

N l

N

A.C AIDS D.C.

Fig. 4, il"hen the image is negative, as shown

at the right, the A.C. signal is working

ayainst the battery. Reversing the lcads to
the lamp is the simplest remedy.

ter operation may involve the removal of
the hub and remounting on the opposite side
of the disc.

Whether or not the received image is re-
versed horizontally, is impossible to tell un-
less one happens to know the scene being
transmitted, or unless distinctive characters
are held before the transmitter pick-up. For
example. one of the objects often placed be-
fore the transmitter pick-up at station
WLEX, in Boston, is a microphone stand
with the station letters mounted on it. If
the image of the microphone stand and let-
ters is received with the object erect but
reversed (so that the letters read “NELW™)
then the scanning disc is being so rotated
that the holes pass the glowing plate of the
neon tube in the wrong direction.

The correction of this fault is nunt so ob-
vious. It is plain that whether the experi-
menter scans the plate from top to bottom
or from hottom to top. makes the difference
between the picture being right-side up or
upside down. Similarly, whether the experi-
menter scans the plate from left to right or
from right to left makes the difference be-
tween seeing the image correctly or reversed.

How can we make the holes pass the plate
in the opposite direction and still progress
from top to bottom? Reversing the rota-
tion of the disc alone will turn the image
upside down. The disc must also be turned
around on the shaft of the motor. Thus
if the image ts right-side up but reversed.
we must reverse the direction of rotation
of the disc, and alsn remove the disc from
the shaft and turn it around with the other
side out.

In spite of the fact that these two factors

make three wrong combinations and only
one correct one, the wrong combinations
provide perfectly recognizable images whose
worse fault is to be upside down.

Should the image obtained be a negative
instead of a positive, the trouble is due to
reversed A.C. connections tg the ncon tube,
Interchanging these connections will correct
the trouble.

In the experimental work at WLEX it
has been found that the {elevision signal
may be almost submerged in noise and yet
provide an image. This fact will undoubtedly
be of interest to those who are already try-
ing to receive the signals from WGY and
WRNY and who think that reception is
hopeless, because of the tioise caused by
daytime electrical disturbances and the
static of warm weather.

It is true that, when we are interested in
listening to a signal, the nbise level is an
important determining factbr; but in the
case of television, the ncisg level may be
high—in fact, so high as to make speech
transmission hopeless—and still a fair image
can be received. Of course! noise does not
help matters; it provides d mottled back-
ground and tends to speckle the picture it-
self. Extreme noise will produce dark lines
of varyving width across the |field of the im-
age. But in spite of this| the picture is
there, and since noise is noi-periodic unless
introduced by wibration from the motor and
disc, the speckle and dark lihes are continu-
ally shifting their positions while the image
remains generally stationary or moves in an
orderly fashion.

Therefore, if in the experimenter’s at-
tempts to receive television jmages, he finds
the signal more or less accompanied by
noise, he should not judge the noise by
speech broadcast standanls| but go right
ahead and try the signal on the disc. It goes
without saying that the minimum of noise
should be introduced by [the set itself.
Loose conuections in the mitrophonic tubes,
noisy resistors, and other dauses of noises
should be avoided.

When a good television [signal is being
received, it sounds quite like a slowly-re-
volving circular saw which is slightly off
center. In other words, onp hears a high-

. pitched note which might cqrrespond to the

tooth frequency, and broken| up into groups
whose frequency corresponds to the rate at
which the saw (the disc) rgtates. The lat-
ter we have referred to as the group fre-
quency while the high-pitched note is the
modulation introduced by the scanning spot.
If the disc speed is high and the signal is
weak, it may easily happerl that the only
sound audible in a pair of phones will be
the group frequency.
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A Sturdy and Dependable “B”’ Power Unit*

Especially Designed for Use with the “Neutroheterodyne”
Receiver, and Readily Adaptable to Any Large Set

scribed as a “B and C” supply unit

which operates directly from any
standard 110-volt, 60-cycle source of power.
It provides a maximum plate potential of
350 volts for the operation of a 210-type
power tube in the last audio stage and, in
addition, it gives a grid-bias potential of
25 volts for this tube. The unit also delivers
various intermediate values of grid and plate
potential for operating the other tubes of the
recciver, as well as 8 volts A.C. at 274 am-
peres for heating the filament of the power
tube. The maximum total D.C. output of
the unit is 60 milliamperes at 375 volts, when
using a rectifier tube of the type recom-
mended in the list of apparatus.

The illustrations on this page clearly show
the constructional features of the power
pack. All of the apparatus is compactly
assembled on a wooden baseboard 11 by
17 inches, and the controls are mounted on
a vertical bakelite panel 7 by 18 inches.
It will fit easily into any console base.

B RIEFLY, this power pack may be de-

CITARACTERISTICS

In circuit design the power unit under
discussion is not unusual, but several in-
teresting features have been incorporated
in the wiring. From the diagram it may be
seen that the power is supplied by a single
power transformer with three secondary
windings. One of the latter provides the
high voltage for the rectifier, and the other
two windings are center-tapped and each
has an output of 8 volts at 2.5 amperes;

L3

Fig. B. The cxact position of all parts mounted on the bascboard is shown in this top vicw of

the power unit.

T1, power transformer; V1, tube socket; L1 and L2, filter-choke coils; L3,

detector "B” choke coil; L4, output choke coil; C1, C2 and C3, filter condensers; R6, R7 and
RS, fired resistors; R1, R2, rheostats; R}, R4, grid-bias resistors; RS, “B-+Det.” control.

one is used for heating the filament of the
power tube and the other for the rectifier.

The builder of this unit has a choice of
rectifier tubes. The unit was originally de-

Fig. C,

The appearance of the power unit when wicwed from the rear.

The symbols shown

correspond to those used in the test, list of parts and other tllustrations.

* Rapio News Blucprint Constructional Article No. 59. (See page 104),

signed for operation with a tube of the
216B type, but it may also be used in con-
nection with the new 28l-type rectifier.
When the 216B-type tube is used the out-
put voltages shown in the diagram are
obtained; the voltages obtained from the
281-type tube are slightly higher, but the in-
crease is not sufficient to make neccessary
any other changes in the unit. Both the
216B- and 28l-type tubes are half-wave
rectifiers and each requires the same fila-
ment current. Therefore, in most cases
they may be used interchangeably. How-
cver, the latter tube has a greater current-
carrying capacity and a lower resistance,
with the result that it is possible to obtain
a4 greater output under the same conditions
without overloading.

The filter circuit of the power unmit is
standard. It employs two A.F. choke coils
connected in series and three filter con-
densers connected at various points across
the line. The two audio-choke coils of the
filter circuit have a total resistance of 1,200
chms, a maximum current-carrying capacity
of 60 milliamperes and a maximum induct-
ance of 50 henries each. The chokes have
another feature which makes possible high-
est efficiency; namely, an adjustable air
gap in the core. After the power unit has
been connected to the receiver the air gap
of each choke coil may be adjusted and
in this way the A.C. hum of the output is
greatly reduced.
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The adjustment of the air gap gives the
choke the highest possible inductance under
any operating conditions. The three con-
densers used in the filter circuit are units
of 4 mf. each.

SPECIAL CIIOKES INCLUDED

An interesting feature of the power unit
is that the loud-speaker filter coil s
mounted in the power unit rather than in
the receiver, This piece of apparatus oper-
ates with equal efhiciency in this position,
and in this way it is possible to remove a
large and heavy picce of apparatus ifrom
the teceiver. The 4-mf. by-pass condenser,
which together with this audio choke coil
comprises the loud-speaker or output filter,
is mounted in the receiver cabinet. Another
picce of apparatus mounted in the power
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pack is the choke coil connected in the
plate  lead of the first-detector tube,
this coil is not needed with all types of
receivers, but is required for the operation
of a super-heterodyne of the type this power
unit was designed to supply.

VARIABLE VOLTAGES

In the resistance bank of the voltage-
dividing potentionteter, both fixed and vari-
able units are employed. T\\o fixed re-
sistors connected in series are employed
to reduce the potential from 330 volts to
90 volts, the value required for the opera-
tion of the amplifier tubes of the receiver.
The resistor which causes the potential to
drop to 45 volts for the operation of the
two detector tubes is a variable unit: and
two other variable resistors are emploved
for obtaining the two values of grid bias

which are required. In addition to these
two resistors, two rheostats are used to
control the filament voltages of the rectifier
and power-amplifier tubes.

SPECIAL FEATURES

The pack was designed originally for
a seven-tube receiver (“he Neutrohetero-
dyne). but it may be used successfully with
other receivers employing approximately the
same number of tubes. Before describing
the construction of the unit, it will be ex-
plained which features apply especially to
the Neutroheterodyne; as these need not be
incorporated in the power pack if it is to be
used with another receiver.

In the first place. it will be noticed that
the diagram calls for wires of eight dif-
ferent colors in the output circuit.
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These colors are the same as those used
for corresponding wires in the “Neutro-
heterodyne” receiver; but the color code
should be adapted to the receiver with which
it is to be used. Secondly, the audio choke
in the plate-supply wire to the first detec-
tor is not needed with the average receiver;
but it is essential for the operation of the
“Neutroheterodyne.” Thirdly, in a large
number of cases, it will be unnecessary to
mount the loud-speaker choke coil in the
power unit; as in many receivers this piece
of apparatus is mounted on the baschoard
of the set. Also, in some sets, an output
transformer is used in place of the loud
speaker or output filter.

The illustrations on the other pages
clearly show the construction of the power
pack. The picture reproduced as Fig. A in-
dicates the arrangement of controls on the
front panel, and from this view of the unit
it may be seen that there are six adjust-
ment kiiobs. The switch for turning the
power on and off, and for regulating the
input to the unit, is located at the extreme
left of the panel at SW. This is a stand-
ard snap switch with one “off” position and
three “on” positions. It is mounted on
the case of the power transformer, and it
will be necessary to cut a large hole in the
control panel to make possible the adjust-
ment of the knob from the front.

The knobs Rl and R2 are arranged, one
above the other, slightly to the right of
the switch. These knobs control the ad-
justment of rheostats which regulate the
filament current delivered to the 714-volt
tubes; R1 is for the rectifier circuit and
R2 is for the power-amplifier tube.

Between the rheostat knobs and the right
cdge of the panel, three knobs are mounted,
at even distances, on a line slightly below
the center of the panel. The knob at the
left (R3) is for regulating the grid poten-
tial applied to the power tube: the knob
in the center (R4) is for regulating the
bias applied to the amplifier tubes of the
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Fig. 3. This diagram shows the exact positions and dimensions of all holes required in the

frout panel for mounting the various parts shown in the pictures.

set, and the knob at the right (R5) is for
adjusting the detector voltage.

ASSEMBLY

The arrangement of parts mounted on
the baseboard of the power umit is shown
in Fig. B. When looking at the unit from
the rear, the power transformer (T1) will
be seen located in the front right corner
of the baseboard in such a position that
the key of the smap switch protrudes
through the hole drilled in the front panel.
At the rear edge of the baseboard, directly
behind the power transformer, the tube
socket (V1) for the rectifier has been
mounted. This is the ideal position for this
unit, as it keeps the high-voltage leads
from the power transformer as short and
direct as possible.

The two filter-choke coils (L1 and L2)
and the loud-speaker choke coil (L4) are
of identical construction, and these are
mounted about one inch apart, at the rear
edge of the baseboard, starting slightly to
the left of the rectifier tube socket. L4 is
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Fig. 1. Schematic wiring diagram of the Reich power pack. It will be noticed that a color

code wiring system is called for; that employed here corresponds to that used in the wiring of
the ""Necutrohetevodyne” veceiver, for which this power unit was especially designed.

on the left, L2 is in the center and LI is
on the right; as this arrangement makes the
simplest possible wiring. The three con-
densers of the filter circuit are also identi-
cal. These are arranged so that their termi-
nals face the right of the baseboard, and are
mounted, one behind the other, directly in
front of choke coils L2 and L4. The wir-
ing is simplest when the condenser near
the rear of the baseboard is made Cl, the
condenser in the middle C2 and the con-
denser nearest the panel C3.

Battery clips are used in place of bind-
ing posts and these are fastened directly
to the wooden baseboard with wood screws.
Nine clips are required and they are
mounted approximately one inch apart on
the left edge of the bascboard. The choke
coil for the first-detector supply wire is
mounted near the front edge of the base-
board, between the condenser C3 and the
battery clips. The resistor (R7) of the
resistance bank is a long thin unit and it
is mounted on the base so that it runs
from rear to front. Its position is between
the battery clips and the choke coil (L4),
starting at the rear edge. The resistor R6

is a comparatively short unit and is
mounted between R7 and Cl, parallel to
and near the front end of R7. The re-

maining piece of apparatus, the fixed re-
sistor R8, is mounted in a convenient posi-
tion between the transformer and the con-
denser bank.

Fig. C shows the appearance of the power
unit when viewed from the rear. The rec-
tifier tube is in the socket and all parts are
mounted and wired correctly. As the base-
board is wood all parts are fastened in place
with wood screws. The arrangement which
is shown makes for the shortest possible
wiring and, therefore, is the most satisfac-
tory, but if a baseboard of different shape
is employed the location of the various
pieces of apparatus may be shifted without
materially affecting the results.

However, if the arrangement is changed
it is important to separate each of the choke
coils by at least one inch from all sur-
rounding apparatus. The position of the
choke coil in the plate-supply wire of the
first detector is also important, and this
should be placed as far as possible from
the power transformer and filter choke coils.
Also, this instrument should not be screwed
permanently to the baseboard until after
the power unit has been placed in opera-
tion; as it should be turned until it is in
such a position that it causes no hum.
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WIRING

After the assembly of apparatus on the
baseboard and front panel of the power
unit has been completed the wiring may
be started. Fig. 1 shows the circuit in
schematic form, and in Fig. 2 the complete
wiring is given in pictorial form. It will
be noticed that the system used in wiring
the set is very simiple and that all wires
are located above the baseboard. Ior this
purpose well-insulated flexible wire must be
used.

From the circuit diagram it will be seen
that the primary winding of the power
transformer is the only part of the circuit
which is connected to the 110-volt, 60-cycle
house-supply wires. There is in the pri-
mary circuit of this transformer a three-
point snap switch which makes it possible
to turn off the unit, or to change the num-
ber of turns used in the winding, for the
purpose of regulating the power., In the
transformer selected for this power unit
this switch is built into the transformer
and requires no additional connections: but,
if another transformer is substituted when
building the set, it may be necessary to
connect a switch of this type externally to
the transformer. In the case of the trans-
former under discussion, the three points
of the snap-switch adjust the power unit
for operation in 60-cycle circuits of 110,
118 and 125 volts, respectively.

There are three secondary windings on
the power transformer; two center-tapped
filament windings and one 523-volt plate
winding with a capacity of 60 milliamperes,
One of the filament-heating secondary wind-
ings is connected to the filament of the
power tube, with the rheostat R2 in series
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with one of the connecting wires. The
center tap of this winding is connected to
the “B—" binding post of the power unit.
The second filament winding is connected
to the filament of the rectifier tube with the
rheostat R1 in series, and the center tap
of this winding connects with one terminal
of L1, One terminal of the high-voltage
secondary winding is connected to the “P”
terminal of the rectifier tube socket and
the other terminal to the “C—25" terminal
clip.

The next step is to connect the free ter-
minal of L1 with one terminal of 1.2, and.
then, connect the remaining terminal of 1.2
with one terminal of L4, The free ter-
minal of L4 may now be connected with
the clip marked “"B43350". Next the filter
condensers should be connected. First con-
nect one terminal of each of the three con-
densers to a wire connecting with the “C—
25” clip, and then connect the free terminal
of C1 with that terminal of L1 which con-
nects with the center tap of the filament
winding; connect the free terminal of C2
with the wire joining choke coils 1.1 and
.2, and connect the free terminal of C3
with the wire joining choke coils 1.2 and
L4

The voltage-dividing resistor bank may
now be wired. The first step is to connect
the resistors R3, R4, R5 R6 and R7 in
series, in the order mentioned. The free
terminal of R7 is then connected with the
wire joining the choke coils L2 and L4. The
center-tap of resistor R6 is next con-
nected with the clip marked “B+490." Two
wires are then connected to the slider ter-
minal of resistor R3 and one of these wires
is connected to the clip marked “B445—
2nd Det.” and the other is connected to one

SYMBOL | Quantity NAME OF PART REMARKS L Price MANUFACTURER »
11 _1__| Power transformer 55% volt,C-nla. Sec. £ t#o S-volt Seca) $18.00| 1 —
_L1,12,13| _3 | Filter choke coils 60 mla,, 5Q henries, 300 ohms_ 6,00 2 | -
1A __ | 1 |AF, choke coll  |8C milltarperes, 30-hewies | 5,00 2 [ B
RLR2_ | 2 |Rheostats 3 ohme, 15 ampores | M35 3
_R3,R4 2 _ | Potentiometers 400 ohme - e 1,75|_3
RS 1 _ | Potentiometer 5,000 ohme (powsr type) 3,50 4 o
R6 1 | Pixed resietor 15,000 orms (wire-wound,25-wett type) 485| & N o
R7 1 Fixed resietor 10,000 ohes (wire-wourd,50-ratt type) 1,65| 4 ‘
R8 1 | Fixed realstor 100,000 ohms (grid-leak type) 75| 18S!
G1,02,63 | 3 |Filter coniensers 4-mf,, 1,000-v0lt rating _ 12,00 6 R
1 [1uve sosket |UX type o . .15! 7 -
Vi 1__|Rectifier tude _ |216B or 281 type 9.50| 8 { S I
_ 9 Battery clips ___|Spring type 051 9 {
1 _|Baseboard _ |17 x 11 x 1/2 inchea _ _ '! { ]
1 | Front panel 18 x 7 x 3/16 inchee O | 2rices vamy I
8 | Rolle of wire |Flexible, insulated, hookeup wire 1..’)0|~ {
in whi‘e, salmon, brown, green, black, - |
. tluvs, yellow and slate, !
1 | 6ria loat mount [(ror £8) .35‘ 4
| i

| kwer, Transformer Co, (Azertran)
178 Brmet Street, Newark, N.J,
2 thordarson_Elec, A Mg, fo,

furen & EKingabury Ste., Chicags, Ill,
3_!.11" Mamifasturing Cozpany

9 So. Clinton St., Chicazo, Ill.

4 Elestrad, Inoc, = 1
_A73 Variok Sta, New York City .
JInternational Reeiss Co. (Durham) !}
_Parry Bldg., Philadelphia, P2,

6 Acme Wire Company (Parvolt . 15
_New Haven, Conn, & Celateits) o
T9enjantn Elec. Mf3. Company i

120 8o, Sengamon St., Chicazo, [1L, —
3C.E, Mamufacturing Co, (CeCo) 17 _
. Proviience, Rale

~long Ialand City, H.X

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

!} Formiga Insulasion Company N B
Cipzianati, Calo

9 Fahneatock Electric Company_ . ¥ S

Parm sopyeight. 1928, Es. Pub. Co.

& THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USEO IN THE ORIGINAL EQUIPMENT DESCRIBEO HERE

0f you use alternats parte Inatead of those listed in thi firet column of manufacturers. be careful to sllow for any possible diTerence in size from those originally used
in laying out and drilling the pan:l and sub-hase.

terminal of the choke coil I.3. The other
terminal of the choke coil is connected to
the clip marked “B+445 13t Det.” The
slider of resistor R4 is connected to the
clip marked “C—415" and. to complete the
wiring of the resistor bank, a terminal of
resistor R3 is connected to the clip marked
“C—=25." In the case of resistor R3, only
two of the three terminals a‘re used, and it
Is important to make sure one of the ter-
minals to which contact is made is the slider.

The construction of the power unit is
now practically complete and, after the re-
sistor R8 has been connectéd, the wiring
may be considered finished.  One terminal
of this resistor is connected to the wire
joining the choke coils L2 ahd L4, and its
other terminal connects with 'the wire join-
ing the clip marked “C—25."

TESTING

After completing the coneruction of the
power unit the wiring shc-ulfl be carefully
checked and tested. It should be remem-
bered that the transformer T1 develops a
potential of 325 volts and that this is dan-
gerous if not properly insulated. There-
fore, it is highly important to make sure
that every connection is correct and secure,
and that all wires are insulated thoroughly.

In order to test the power unit it is neces-
sary to connect it correctly with the re-
ceiver, and all tubes of both the receiver
and power unit must be in their sockets
whent the power is turned on for the first
time. This is important; for, if the power
were connected and the tubes were not in
their sockets, the high voltages developed
would be apt to burn out the filter con-
densers.

As soon as possible, after the power has
been turned on, the various knobs should
be adjusted to their correct positions. It
is particularly important that the resistor
R3 be adjusted; for, if the power tube re-
ceives insuflicient bias, it is apt to over-
heat. Before turning on the power it is
a wise idea to introduce into the circuit
as much resistance as possible with resis-
tors RI, R2 and R3, and then, after the
puwer has been applied, slowly reduce the
resistance until proper opcrat}ug conditions
are established.  1f this system is followed
the apparatus is protected from damage
which might be caused by the| high voltage.

In adjusting the various controls, meters
should be used i1 they are available, An
AC. voltmeter with a rangd of 0 to 10
volts may be used {or checking the filament
potentiuls applied to the rectifier and power
tubes, and a high-resistance (1000 ohms per
volt) D.C. voltmeter with a fange of 0 to
130 volts may be used for gdjusting the
"C=25" “C—41," B445" and “B490.7
The final adjustment of the “C—23" voltage
is not made until after the redeiver is oper-
ating properly, and then an 0 to 50 D.C. mil-
lammeter is used for the plirpose. This
meter i3 connected in series with the 330-
volt supply wire and a loud signal is tuned
in cn the receiver. When tHe volume of
music from the loud speaker is|at maximum,
the knob R3 shoukl be adjusted until the
needle of the milliammeter is practically
stationary. Of course, the khobs may be
adjusted quite satisfactorily 'without the
use of meters: and, if the experimenter is
careful, the results will be practically as
satisfactory.
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How to Construct the ““Pre-Selector’*

A Receiver Accessory Which Provides Extreme Selectivity
Without Loss of Sensitivity or Additional Controls

HERE has always been a strong de-

mand for an accessory that could be

connected to any standard radio re-

ceiver to improve its selectivity. In
general, such devices have fallen into one of
two classes. The first is the well-known
wavetrap, by means of which a single inter-
fering station may be trapped out, either
partially or completely; the second class in-
cludes what amounts to an additional stage
of radio-frequency amplification built as a
separate unit and connected ahead of the
receiver.

Both of these accessories have the dis-
advantage of adding one or more tuning
controls and both, therefore, tend to com-
plicate the operation of a receiver. They
have also individual faults. The wavetrap,
for instance, is not always capable of en-
tirely cutting out even the single interfering
station for which it is adjusted and, fur-
thermore, it frequently reduces the intensity
or volume of the desired signals. The added
stage of R.F. amplificaton almost always
tends to make the receiver unstable by in-
creasing undesirable feedback. To prevent
oscillation in such a combination it is usually
necessary to turn back the volume control,
or the sensitivity control of the receiver,
with the result that the over-all sensitivity
of the combination is often actually less
than that of the receiver alone. Most radio
experimenters have tried devices of both
kinds and have recollections of these facts.

By S. Gordon Taylor

SOLVING THE PROBLEM

In spite of these faults, there are thou-
sands upen thousands of these two classes
of accessories in use today. Such being the
case, it seemed well worth while to devote
some attention to the development of a unit
that would really provide the maximum
practical degree of selectivity but which—

(1) Would not decrease volume or signal
strength;

(2) Would not
complicate tuning or
operation ;

(3) Would not tend
to make the rcceiver
unstable, and,

Fig. C. The “Pre-Selec-
tor”” has an attractive ap-
pearance; its conirols su-
percede entirely those of
the receiving set, which
may be placed elscwhere.

(4) Would be ap-
plicable to the gen-
eral run of reccivers
in use today.

It was decided that these conditions could
not be met without providing some degree

Fig. B.
The aerial coupling of L1 is automatically varied with the wavelength by the movement of C1,
which tunes the first-detector input, L2 comprises the oscillator coils and coupler.

*Rapto News Blueprint Constructional Article No. 68. (See page 104).

of amplification in the accessory unit to
make up for the losses which are bound to
result from any method that might be used
to increase selectivity; this meant that at
least one tube would have to be included
in the unit. Furthermore, either the re-

ceiver or the unit would have to be untuned
if we were to avoid adding tuning controls.
Finally, the tube circuit or circuits in the
unit could not be tuned to the same fre-

quency as those in the receiver because the
addition of a resonant tube circuit would
upset the stability of the receiver.

In the face of all these requirements, it
became obvious that the only possible
method of securing the desired results
would be through the use of a heterodyne
system. An experimental unit which included
a “first detector” and oscillator was, there-
fore, built up. With this arrangement, the
tuning controls of the receiver proper could
be set at one wavelength and left there at
all times, and the new unit would act as a
frequency-converter to alter the frequency
of any incoming signal to the frequency
(wavelength) to which the receiver was
tuned. The wavelength selected for the
receiver was one just above the broadcast
band, 560 meters to be exact. This scheme
worked out admirably as far as selectivity
is concerned. It also simplified operation,
because all tuning is accomplished with the
two controls of the unit instead of the three
controls of the receiver proper. The com-
bined outfit is also stable—even more stable
than the receiver alone, hecause the receiver
is now permanently tuned to such a high
wavelength.

IMPROVING THE DESIGN

The only drawback found in this experi-
mental unit was thagdt did not provide quite
as great over-all se; vity as with the re-
ceiver alone. Further experimental work
was carried on, therefore, to overcome this
objection. First, by increasing the antenna
coupling in the unit, greater input-signal
voltage was obtained and this has the same
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Fig. 1. The schematic diagram of the ~‘Pre-Selector,”’ above, shotws it to be actually the frequency-

changing end of a superheterodyne, for whose amplifier any tuned-R.F. set may be used.

The first

detector is regenerative.

effect as would increased amplification.
Then regeneration was added to the circuit
of the “first detector.” These two changes
both increased the pick-up, and increased
amplification was obtained. Thus the last
requirement was more than satisfied.

Next, a good deal of time and effort was
spent in further refining the device. It was
found, for instance, that when the input cir-
cuit of the unit was tuned to certain wave-
lengths the unit did not function as effi-
ciently as at others. Also, under certain
conditions, the tuning of one dial tended to
alter the setting of the other. It was de-
cided, therefore, that variable coupling be-
tween the antenna and the unit is necessary
and the coupling coil was redesigned to pro-
vide automatically variable coupling. This
arrangement consists of gearing the primary
of the antenna coil to the shaft of the
tuning condenser; so that the antenna
coupling increases and decreases as the con-
denser is tuned for high and low waves, re-
spectively. Careful design of the oscillator
pick-up coil also helped to improve the re-
sults.

The next refinement consists of a switch
which is incorporated in the unit for the
purpose of turning a receiver's filaments off
and on, together with the filaments of the
two tubes in the unit itself. For this pur-
pose a combination rheostat and switch is
included in the unit. The former controls
the filaments of the two tubes and, when it
is turned off, opens the switch which con-
trols the receiver filaments.

REMOTE-CONTROL APPLICATION

A very important possibility, and one
which- had not been thought of in the be-
ginning, was that of employing this unit as
a remote-control device. Inasmuch as the
input frequency is changed during its prog-
ress through the unit, there should be little
chance for feedback from the output to the
input (aerial) lead. Therefore, there is no
good reason why the unit cannot be placed
some distance from the receiver. Experi-
ment proved this theory to be correct and
no difficulty was encountered in operating a
receiver in the next room, approximately
20 feet away from the aerial lead and the
new unit. This experiment brought up an-
other requirement—that of controlling the
volume at the unit rather than at the re-

ceiver; a special high-resistance potenti-
ometer was therefore included in the an-
tenna circuit. Thus, not only the tuning
and all filaments, but also the volume, were
entirely controlled without going near the
receiver proper.

Finally, the unit was considered deserving
of a name and it was informally christened
the “Pre-Selector.”

The Pre-Selector has been tried out with
a great many receivers, both commercial
and home built. Of all which were tried,
the only sets with which it did not perform
in the usual manner were certain super-
heterodynes and some receivers which em-
ploy only a regenerative detector and audio
amplification. In every case where the re-
ceiver employed one or more stages of tuned
R.F. amplification, the results were ex-
cellent.

With reccivers which employ a regenera-

tive detector without R.F. amplification
preceding, the Pre-Selector changes the in-
put characteristics of the regenerative cir-
cuit sufficiently to prevent proper regenera-
tion. In some superheterodyne receivers the
double-heterodyne action will result in har-
monics and “birdie” whistles. This is not
true of all superheterodyn¢s; because in
some cases the Pre-Selector has been found
just as satisfactory with rq‘ceivers of this
type as with tuned R.F. outfits.

HOW THE PRE-SELECTOR | FUNCTIONS

The Pre-Selector is conpected between
the aerial and the “Aer.” binding post of
the receiver with which it is to be used, and
the tuning controls of the receiver are ad-
justed to resonance at any wjvelength above
the broadcast band; usually around 560
meters, for this is as high as most standard
receivers will tune. The Pre-Selector may
be connected to the batterigs employed by
the receiver or may have its own set of bat-
teries, whichever is more convenient; more
will be said about this later.

The left dial of the Pre-Selector is the
wavelength or tuning adjustment; it con-
trols the variable condenser 'C1 which tunes
the secondary of the antenna coupler L1 in
the input circuit of the first tube V1. This
coupler includes a center-tapped primary
winding mounted on a movable carriage
which, in turn, is geared to the rear end of
the shaft of condenser Cl by means of the
cam-and-pin arrangement, supplied with
the coupler. Thus, the primary coil is
moved in and out of the secondary coil to
vary the coupling according to the wave-
length to which the circuit is tuned.

In series with this secondary winding of
the antenna coupler is the small pick-up
coil which constitutes part P of the oscil-
lator coil, L2. By means of this pick-up
coil part of the oscillator energy is im-
pressed upon the detector grid circuit along
with the incoming signal from the broad-
cast station that has been tuned in.

The detector combines these two fre-
quencies to form a third, which is equal to

This view from above shows how direct are th
wires are run above the woodesn baseboard.

¢ leads employed in wiring the Pre-Selector.
wo methods of connecting to battéries appear (2
Figs. 2 and 3.

All



the difference between the two frequencies
present in the grid circuit. By tuning the
oscillator circuit this third frequency may
be made equal to that, say 535 kilocycles
(560 meters), to which the receiver proper
has been tuned previously and the signal
from the broadcast station will be amplified
in the receiver and heard in the loud speak-
er.
From the foregoing explanation it is ap-
parent that an installation, which includes
a tuned-R.F. receiver and the Pre-Selector,
really amounts to a superheterodyne re-
ceiver; in which the Pre-Selector functions
as the so-called “first detector” and os-
cillator, while the R.F. amplifier of the re-
ceiver proper serves as the intermediate
amplifier of the combination.

FEATURES OF THE CIRCUIT

The tremendous selectivity afforded by
the Pre-Selector is due largely to the fre-
quency-changing process involved. In ad-
dition, the Pre-Selector combination pro-
vides better selectivity than the average
superheterodyne receiver; because the R.F.
amplifier of even a very broad-tuning broad-
cast receiver is tuned much more sharply
than are the coupling transformers ordi-
narily employed in the intermediate stages
of a regular superheterodyne receiver.

Regeneration in the detector circuit of

Ri.
SWi
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—

Fig. 4. Details of the coils; the primary of L1 is mounted on a slhide, which is moved out of the
secondary by a cam on the tuning condenser Cl as the rotor plates rise.

the Pre-Selector is not required for the
sake of selectivity, but is used solely for
the amplification it provides. Ordinarily
the regeneration control, C4, is left with
its knob set at zero. It is only in the case

ca.,

\ ]
\ i
!
]

-
-

TO FRAME
OF CONDENSER

of reception from very distant stations that
regeneration is required and, for such re-
ception, the knob is turned up to a point
just below that at which the detector goes
into oscillation. The regeneration is ob-
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Fig. 5. Complete wiring lavout of the “Pre-Selector,” the apparatus is
slightly spread apart in the picture to show the connections.
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Fig. 6. Drilling details of the “Pre-Selector” panel and binding-post strip.

tained through the use of a feed-back coil
mounted in a fixed position inside of the
secondary of the input coupler, L1.

It will be noted from the diagram, Fig. 1,
that a switch, SW2, has been included in
the ground side of the antenna circuit. This
switch is required, not for its effect on se-
lectivity but rather to permit the smooth
and constant control of regeneration.
Where a very large antenna is employed,
with the full primary winding in the circuit,
the absorption effect is so great as to make
regeneration ineffective. In such a case the
switch is set so that only half of the wind-
ing is in the antenna circuit, thus reducing
the absorption effect to overcome this diffi-
culty.

The by-pass condenser C7 has been in-
cluded in the ground circuit of the Pre-
Selector, simply as a safety measure, to pre-
vent any possibility of short-circuiting the
“A" current in cases where the same de-
vice is used to provide the filament current
for both the Pre-Selector and the receiver.

The only other circuit feature not covered
is that which employs the small adjustable

condenser, C3. The purpose of this con-
denser is to permit enough capacity to be
added to the tuned oscillator circuit to
cause the two tuning-condenser dials to
read alike. When it has been adjusted so
that the two tuning controls read alike for
a given wavelength, their readings will re-
main alike throughout almost the entire
waveband. - This is a decided convenience,
particularly when tuning for weak, distant
stations.

CONSTRUCTION AND WIRING

The diagrams and photographic repro-
ductions provide practically all the data re-
quired for the construction of the Pre-
Selector; the only point that needs be
touched upon is the mounting of the coils.
Both L1 and L2 are mounted directly on
the frames of their respective tuning con-
densers. L2 should be mounted in a vertical
position with the small pick-up coil at the
top. A tapped hole will be found in the
rear of the frame of condenser C2, and a
6/32 screw passed through the hole in the
brass mounting bracket of the coil and

screwed into that in the condenser pro-
vides a convenient and substantial means
for mounting.

The curved brass bracket which comes
with L1 should be mounted on the frame of
the coil by means of the two small screws
provided. Its position should be that, when
the coil is mounted in the position shown in
the top view (Fig. A), the slotted lug on
the bracket should be toward the panel and
pointing down. Next, mount this coupler
on the rear of condenser Cl by means of
the screw provided. When in proper posi-
tion, the notch in the lug of the mounting
bracket should be astride the rib on the back
of the condenser frame.

SUPPLY AND INSTALLATION

If it is used with a battery-operated re-
ceiver the same set of batteries may be used
for the Pre-Selector. Or, if the receiver
uses a “B” socket-power unit, that may also
be used to provide the plate current for the
Pre-Selector. If the receiver employs A.C.
tubes, it will then be necessary to provide a
set of three standard dry ce]1ls to supply the
Pre-Selector’s filament; one' set of batteries
will provide approximately 200 hours of
actual service. The rheostat (R1) included
in the filament circuit of the Pre-Selector
is of resistance sufficiently high to permit
these tubes to be operated safely from a
six-volt source. With the supply voltage the
rheostat should be turned on half-way to
provide proper operating voltage for -these
tubes; if the supply source is 4% volts the
rheostat should be turned on three-quarters.
When dry ceils are used the three-quarters
position is correct while the cells are new;
but the rheostat must be Pdvanced as the
cell voltage drops.

In some cases as, for instance, where the
“B” socket-power urit is built permanently
into the receiver, it may be necessary to use
a “B” battery for the Pre-Selector plate
supply. In that case two of the small 22%5-
volt blocks ordinarily used as “C” batteries
will serve the purpose and their life will be
about a year, due to the extremely small
plate current drain.

The proper conncctions for the batteries
are shown in Figs. 2 and 3. In these dia-
grams both the Pre-Selector and receiver
are shown connected to ground. In most
cases it will only be nec¢ssary to ground
one. The best plan is to try grounding each
individually, and then bothl together, to de-
termine the best arrangement.

~BATTERY HOOK-UP WHERE BOTH RECE
PRE-SELECTOR USE SAME A" AND "B*

IVER AND
BATTERIES ~

~BATTERY HOOK-UP WHERE PRE-SELECTOR
IS EQUIPPED WITH SEPARATE BATTERIES ~

TO - (HNEG.) TERMINAL

7
*8°- TERMINAL
€ LEFT

- ~

NORMAL CONNECTIONS TO
RECEIVER TERMINALS.

OF RECEIVER °"A® BATTERY

», 7O RECEIVER
“AER® TERMINAL

TO RECEIVER

| > "GND* TERMINAL

TO TA-' TERMINAL

|

UNCONNECTED. AL
. \L A- AER. A+ B+ B+ B+ B- GND - PRE - SELECTOR
M PRE- SELECTOR 45v. 90V, o‘s??eov

'r * oF IRECEIVER

'

NOTE ; THIS CONNECTION IS MADE
FOR USE ONLY WHEN RECEIVER
FILAMENTS ARE TO BE TURNED OFF
AND ON BY SWITCH Si OF PRE-
SELECTOR. IN MAKING THESE
CONNECTIONS REMOVE NORMAL
CONNECTION BETWEEN RECEIVER

"A=" AND BATTERY

Fig. 2. Here the “B—"" connection is left unused, to avoid a short across
the filaments of the 199-type tubes.

Fig. 3. Even though separate batteries are used, the connection shown
makes remote control of the receiver easy.



OPERATING THE PRE-SELECTOR

After the Pre-Selector has been connected
and ready for operation, the necessary pre-
liminary adjustments of the receiver proper
should be made. First, adjust the receiver
dials for a wavelength somewhere above the
broadcast waveband; if the exact settings
of the dials of a multi-control receiver are
not known, adjust the dials as closely as pos-
sible. Then turn the receiver’s volume con-
trol to the position of maximum volume.
Also, turn on its filament switch; unless the
receiver’s filaments are to be turned on and
off at the Pre-Selector, when the receiver’s
switch should be left turned on at all
times.

Next, turn on the filaments of the Pre-
Selector and adjust the rheostat to provide
them a voltage between 3 and 3.3. Turn
the Pre-Selector’s “Volume Control” all the
way to the right and adjust the “Sensi-
tivity” control so that the plates of the
midget condenser C4 are all out (minimum
regeneration).

With the left or “antenna selector” (wave-
length) diak of the Pre-Selector at, say 40,
slowly rotate the right-hand or *“frequency
selector” control knob until a station is
heard. If none is heard, repeat the opera-
tion but with the wavelength control set at
50. It is important that the “frequency se-
lector” control be turned slowly in hunting
for stations; because the tuning with this
control is so sharp that stations may be
skipped over easily.
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Once the first station has been heard,
carefully readjust the two tuning controls
of the Pre-Selector for maximum volume;
then turn the “volume” knob back to reduce
the volume to normal. The tuning controls
of the receiver should now be readjusted to
exact resonance, which is indicated by maxi-
mum volume. Also, any other adjustments
provided in the receiver should be made
now for maximum reception. If there are
two or more antenna terminals, for instance,
the Pre-Selector’s output lead should be
connected to the one which provides maxi-
mum energy transfer. It may be worth
while to try also increasing the plate volt-
age on the R.F. tubes in an effort to increase
the R.F. amplification. This will usually
be found entirely practicable, because of the
greater stability of most receivers when per-
manently tuned to a high wavelength.

Turning back to the Pre-Selector, it will
be found advisable to experiment a little
with the switch, SW2, and the regeneration
control, in order to become familiar with
their action and effect. Finally, adjust the
small condenser C3 to bring the readings of
the two tuning dials into line.

COUPLING ADJUSTMENT

A final word regarding the adjustment of
the automatic coupling arrangement may be
required. The cam should be slipped over
the rear of the condenser, shaft, with the
fiber cam toward the rear and with the flat
side uppermost. Now, with the condenser
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plates all meshed, turn the cam until its
toe is just level with the bottom side of
the bakelite strip upon which the coil is
mounted ; then tighten the set-screw in the
collar on the cam. Next, loosen the set-
screw in the brass pin on the lower rod of
the coil carriage; let this pin slip along until
it rests against the fiber cam, and then
tighten the set-screw. With these adjust-
ments made, it will be found that the pri-
mary coil moves as the condenser is rotated
and, when the condenser plates are entirely
unmeshed, the pin should slide just to the
point of the cam. This is the correct ad-
justment.

In the event that there should be no re-
ception when the Pre-Selector is first put
into operation, and all connections and wir-
ing are found to be correct, test the tube
used in the oscillator socket, V2. The whole
action of the Pre-Selector depends on the
oscillator, and a poor or defective tube here
will prevent proper reception.

APPARATUS REQUIRED

The following is a complete list:

One variable condenser, .00035-mf. (Cl);

One variable condenser, .00025-mf. (C2);

One equalizer condenser, 2-20-mmf. (C3):

One midget condenser, 50-mmf. (C4);

One fixed condenser, .00025-mf., with grid-
leak clips (C5);

One fixed condenser, .0001-mf. (C6) ;

One by-pass condenser, 0.5-mf. (C7);

One antenna coupler, with provision for au-
tomatic coupling variation (L1) ;

One R.F. transformer (L2);

One R.F. choke coil, 85-millihenry (L3);

One rheostat-switch, 50-ohm (R1-SW1);

One volume-control potentiometer, 25,000-
ohm (R2);

One grid leak, 2-megohm (R3);

One aerial switch, single-pole double-throw
(SW2);

Two vacuum tubes, 199-type (V1 and V2):

Eight binding posts, push-type;

Two vernier dials, illuminated-type;

One front panel, 7 x 14 x 3/16-inch;

One binding-post strip, 1 x 10 x 3/16-inch;

One wooden baseboard, 134 x 7 x ¥5-inch;

Two angle brackets, 1 x Y%-inch;

Two tube sockets, UX-type.

“Ventilation” in 227 Tube
Obtained by Mesh

Why the mesh-plate instead of a continu-
ous sheet of metal in the UY-227 heated-
cathode tube? Many users of this tube have
wondered about the reason for this change in
the design of the outer element.

During the development of this type of
tube, the laboratory engineers found that
emission of electrons occurred, not only
from the cathods, but also from the cylin-
drical grid and plate unless they were rela-
tively cool. This would be an undesirable
condition in the operation of a device of this
kind, as it would set up conflicting currents
in a radio receiver.

To allow the plate to remain cool, and to
climinate undesirable electron emission, the
use of a wire-mesh plate was adopted, thus
allowing the escape of much of the heat
generated by the heavy current through the
filament; the wattage of the 227-type heater
is 3%5 times that of the 201A-type filament,
and the generation of heat consequently pro-
portional,
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Screen-Grid Tubes as A.F. Amplifiers

HE screen-grid tube has been well

I exploited as an amplifier at super-

sonic (“intermediate”) and radio fre-
quencies, in which capacities it has met with
considerable success. Articles devoted to the
application of the screen-grid tube, now
known in common parlance as the *“222”
type, have appeared in many magazines
throughout this country; tubes performing
similar functions have been in use for nearly
two years in Europe.

The use of the screen-grid tube as an
audio-frequency amplifier has been some-
what restricted, however, because of many
of the inherent characteristics of the tube;
the chief of which calls for an extremely
high external-load impedance to produce
good tonal quality.

While resistance coupling might seem to
be an easy solution to the problem, it ap-
pears that, after all matters have been
weighed with due consideration, the disad-
vantages of resistance coupling in this re-
spect outweigh its advantages. The output
impedance of the 222-type tube varies con-
siderably, such variation being dependent
upon the particular application of the tube.
As a radio-frequency amplifier, in which the
tube is used essentially for its screen-grid
character, the output impedance is liable to
run as high as 1,000,000 ohms or 1 megohm.
This calls for an external load of at least
2 megohms and, when such an external load
takes the form of pure resistance, it re-
quires an enormous plate potential to com-
pensate the drop across the resistance, in
order that the tube shall operate under its
normal characteristic voltages.

Under the above conditions, the amplifi-

at Low Frequencies

By William H. Fortington

cation constant of the tube is in the region
of 300—theoretically, if not practically.

SPACE-CHARGE AMPLIFIER

When it is used as an audio-frequency
amplifier, the output impedance of the tube
will run to a value anywhere between 150,-
000 olims and 600,000 ohms, dependent upon
the manner in which it is employed. The
most satisfactory method with which the
writer is familiar is to operate the tube as a
space-charge amplifier, in which the screen-
grid—that is, the external grid shielding the
plate—is used as the control grid, and the
control-grid is used as a ‘“screen.”” The am-
plification constant of the tube, when used
as a space-charge amplifier, is usually be-
tween 50 and 100.

In view of the above considerations, the
problem of utilizing the 222-type tube as an
audio amplifier would seem to be somewhat
simplified ; but, although this is easy, the
problem as to the external load is by no
means easily solved, if the experimenter is
desirous of obtaining really good tonal qual-
ity together with the volume that this tube
is capable of giving.

Returning to the question of load im-
pedance, the external load in the plate cir-
cuit of the tube must be equal to at least
twice the internal impedance of the tube at
the lowest frequency to be amplified, in or-
der to secure good tonal quality. This rule
holds good where an inductive method of
coupling is used.

Assuming the output impedance of a 222-
type tube used as a space-charge amplifier
to be, say, 200,000 ohms, at an amplification
constant of 70, it is obvious that the load-

This power pack and amplifier, constructed by the writer, embodics the new 222-type dual impedance

audio couplers which are essential to its efficient performance.

Home construction of such devices,

because of the enormous inductance required, is practically impossible; but they are now becoming

commercially available.

Blueprints of this device have not been made; but its circuit is simple, and

values of the parts required are given with the circuit diagram on the following page.

Considerations Necessary in the Design of Circuits
Employing 222-type Tubes Effectively

impedance problem becomes| greatly simpli-
fied. Tubes having such a high mu as this
are suitable only as voltage Fmpliﬁers.

VOLTAGE, NOT CURRENT

A “voltage amplifier” is essentially a tube
which handles only a small amount of power,
but which is capable of producing enormous
“gain” (amplification) upon weak signals.
It has been the practice in |the past to use
a high-mu tube having an amplification con-
stant of around 30, as a first-stage ampli-
fier immediately following the detector.
With such a tube, operating} under the best
conditions in an impedance-lcoupled circuit,
it is possible to obtain a vqltage amplifica-
tion of around 28 or 29. ith the 222-type
tube, under the same condifions, it is pos-
sible to obtain an amplification factor of
twice that value with equilly good tonal
quality. All of this is due to the inception
of a newly-developed coupliqg device known

as a 222-type audio coupler, a brief de-
scription of which would perhaps not be
out of place.

The coupling device used| in conjunction
with the 222-type tube as |a space-charge
amplifier utilizes the pringiple commonly
known as “double-impedance coupling,”
which makes use of inductively-loaded plate
and grid circuits; coupling being accom-
plished by means of a suitable capacity be-
tween the plate and grids of the two suc-
cessive tubes.

From previous consideration of the out-
put impedance of the tube, it is obvious
that the load in the plate c;rcuit should be
equal to at least twice the| output imped-
ance of the tube at the lowest frequency to
be amplified.

Assuming the output impedance of the
tube to be in the region of 200,000 ohms, it
is necessary to secure an inductive load of
at least 400,000 ohms in order that a rea-
sonable amount of amplification may be se-
cured at, say, 50 cycles. It|is also obvious
that, since the load is indlictive, the ex-
ternal impedance will be a function of the
frequency. In order to pr?duce an exter-
nal load of 400,000 ohms at 30 cycles, an in-
ductance of nearly 1,500 henries is neces-
sary. The problem of securing this amount
of inductance in a confined| space will im-
mediately be realized as naot o0 simple. The
design of such an inductor entails consid-
erable forethought and engineering skill; to
satisfy the predetermined conditions, it must
conform rigidly to the following require-
ments.

DESIGN OF COUPLER

(1) The inductance must be sufficiently
high to satisfy the conditiong outlined as re-
gards to proper loading of the plate im-
pedance.

(2) The iron content of the coil must not
suffer saturation due to the steady D.C.
component flowing into the plate circuit;
neither may the superimposed A.C. voltages
produced across the impedance have any
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Schematic diagram of the power unit and two-stage amplificr, using onc 222-type (V1) and one

210-type (V2) tubes, pictured on the preceding page.

V3 is an 874-type regulator, V4, a 38l-type

(half-wave) rectifiecr; A and B 222-type couplers of wery high inductance, designed for screen-grid
circuits; C is an output transformer of good characteristics, capable of carrying the high plate
Turrent of the 210; and D is a power unit with two 7%-volt windings for the filaments of V2 and
V4, a high-voltage winding supplving an A.C. maximum of 700, and two built-in chokes for the

filter circuit.

considerable effect upon the normal condi-
tions of inductance. The D.C. resistance of
coil must be sufficiently low to maintain
proper D.C. potential at the plate of the tube.
(3) The distributed capacity of the in-
ductance must be kept at a minimum, in
order that the shunt-capacity effect across
the choke shall not cause a serious loss of
amplification at the higher frequencies.
The application of such an impedance is
restricted to use in circuits where the direct-
current component flowing through the
winding is of the order of 0.5 to 2 milliam-
peres. It must, however, be capable of
standing at least 30 volts of A.C. across
the winding without variation in inductance.
The maximum permissible input voltage at
the grid circuit of the 222-type tube, when
used as outlined in previous paragraphs, is
of the order of one volt. Assuming the mu
of the tube to be around 50 when the out-
put impedance of the tube is properly
loaded, it will be seen that a voltage of at
least 40 volts can be produced across the
choke. The amplification factor of the tube
can be considerably changed, however, to suit
varying conditions, by the systematic adjust-
ment of the voltage applied to the inner grid.
The next problem in mind is to find a
suitable load for the grid circuit of the next
tube. Almost all of the voltage produced
across the impedance in the plate circuit of
the 222-type tube will be reproduced in the
grid circuit. The voltage drop at any fre-
quency across the condenser of 0.25 mf. will
be very small, at even the lowest frequency
on the musical scale. TFor this reason the
grid reactor must be capable of standing
at least 50 volts of A.C. without “swing-
ing” in inductance, as must the choke in
the preceding plate circuit; it is not, how-
ever, subject to the D.C. magnetizing com-
ponent encountered in the plate circuit. The
D.C. resistance must be sufficiently low to
maintain a constant negative potential at
the grid of the next tube, and for this rea-
son the D.C. resistance should be extremely
low when compared to its reactance.
A reactor to fulfill the above conditions
may be, satisfactorily, composed of several

Other walues are given in the diagram.

thousand turns of No. 40 wire on an inter-
leaved core. The distributed capacity of the
grid reactor must be kept extremely low,
for the reasons outlined in the case of the
choke in the plate circuit.

CHOICE OF POWER TUBE

Regarding the tube question, as to which
is the most suitable amplifying tube to fol-
low the 222-type tube when used in the form
outlined, it is quite obvious that the grid-
swing of the amplifier tube must be capable
of handling at least 40 volts without en-
countering plate distortion. Since the maxi-
mum permissible A.C. grid voltage is ap-
proximately 70% of the effective grid bias,
it is quite obvious that there are only three
tubes which will comply with the conditions
of satisfactory operation; these are the
171, 210 and 250 types. The 210 type, prob-
ably, is the most satisfactory, and when the
arrangement depicted in the accompanying
diagram was used with 22 volts positive on
the inner grid, it was found that both the
210 tube and the 222-type began to distort
at just about the same time. By decreasing
the positive bias on the inner grid the dis-
tortion of the 222 tube was increased, which
was accompanied by a decrease in amplifi-
cation.

By increasing the positive bias the am-
plification of the 222-type tube was consid-
erably reduced; the distortion, however, was
decreased. The design of the output trans-
former to couple the 210-type tube into the
reproducer is, of course, dependent upon the
tvpe of load into which it is to operate,
and the proper transformer to suit the loud
speaker should be chosen. The use of an
amplifier of the type illustrated in the sche-
matic diagram proves to be very satisfac-
tory for the amplification of weak signals
upon sets in which the detector output is
fairly low. It performs the maximum of
amplification with the minimum of equip-
ment and at the same time furnishes a
highly-satisfactory “B” supply device for
the radio receiver itself.

The input coupling device to the grid
circuit of the 222-type tube should be chosen
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to suit the volume obtained in the detector
plate circutt. Where the detector output is
extremely low and the output impedance
of the detector tube is likewise low, then a
transformer having a low primary induct-
ance and a high turns-ratio might well be
used for the purpose. Where the detector
output is high and the output impedance is
high, then impedance coupling is to be well
recommended if quality is to be the prime
factor. This method of coupling will, of
course, keep the voltage ratios unity; bear-
ing in mind all the time that the maximum
permissible voltage on the grid of the 222-
type tube is of the order of one volt.

The fact that the 222-type tube, when
used as an audio-frequency amplifier, is
overloaded if potentials greater than one
volt are applied to the grid, has an impor-
tant effect upon the design of receivers
using a tube of this type as an A.F. ampli-
fier. In the first place, it is absolutely nec-
cssary that the volume control be located
ahead of the detector tube in the circuit,
and the use of a volume control in the audio
or loud-speaker circuit is entirely out of
the question. If this suggestion is not ob-
served, the music and speech from all loud
local stations is apt to be distorted. Sec-
ondly, a R.F. choke coil and small by-pass
condenser should be connected in the plate
circuit of the detector tube to prevent R.F.
currents from overloading the grid of the
222-type tube. Also, if a phonograph pick-
up unit is used, a variable resistor should be
connected in shunt to reduce the output.

From the above paragraph it may be seen
that the 222-type tube is much more sensi-
tive than the 201A type, and that it cannot
be used to replace a 201A stage unless
some means is provided for reducing the
input energy. However, the fact that the
input energy is low does not indicate that
the output is also low; for this is not the
case. In most cases the 222 stage will am-
plify a weak signal to a much greater vol-
ume than a 201A stage could amplify a
comparatively loud signal. Because of this
feature the amplifier under discussion in
this article is ideal when listening in on
distant stations.

CHOICE OF VOLUME CONTROL

Locating the volume control ahead of the
detector may present a problem to some
readers, and for this reason several sugges-
tions will be made. A suitable volume con-
trol for a battery set may consist of : a 75-
ohm rheostat connected in shunt with the
primary of the R.F. transformer in the plate
circuit of the second R,F. tube; a 10,000-
ohm variable resistor in shunt with the
aerial and ground; a 100,000-ohm resistor in
series with the plate-supply wire to the R.F.
tubes or a rheostat in series with the fila-
ment supply to the R.F. tubes. However, if
the receiver uses A.C. tubes, only the first
two methods are satisfactory.

The selection of the proper input trans-
former must be left to the user himself;
and it is obvious that the type of trans-
former selected will be dependent upon the
number of stages of radio-frequency ampli-
fication employed.

For the amplification of weak signals and
for good reception, the 222-type tube might
well be used in the screen-grid method—
that is with the inner grid as the control.
For broadcast reception the use of the tube
as a space-charge amplifier is certainly to
be recommended; otherwise a much higher
load will be necessary in the output circuit
of the 222-type tube.
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Erecting the Right Aerial

L

sed (or cursed, as the case may be)

with the slightest knowledge of radio
is continually being pestered by his friends
and neighbors with questions on aerials.
There seems to be a countless number of
queries which may be asked on this subject,
and the beginner in the field usually con-
siders each phase of the problem most vital-
ly important.

It is said that “a little knowledge is a
dangerous thing,” and the newcomer in radio
who asks a recruit for his opinion on the
design of an aerial usually discovers the
truth of this for himself; because, more
often than not, if he follows the advice he
receives he will waste valuable time in
needless experimenting. This is because
most broadcast listeners, before acquiring
practical experience, are of the opinion that
the results obtained from a receiver are de-
pendent almost entirely upon the character-
istics of the aerial. Therefore, while gain-
ing experience, many fans change their
aerial a dozen times or more in the effort
to obtain best possible results. Also, if the
receiver fails to work, they are apt to con-
sider the aerial the cause until it is proved
not guilty.

EVERY broadcast listener who is bles-

NOT THE ONLY FACTOR

On the other hand, the novice who asks
advice from a person who is really familiar
with radio practice receives a few simple
rules to follow when erecting an aerial and
is told not to worry about its efficiency
after it has been erected. It is explained
to him that a good set is capable of satis-
factory performance, even when a compara-
tively poor aerial is used; but it is seldom
that a poor set can be made to deliver ex-
ceptional results by using a good aerial.

From the above statement, the reader
should not gain the impression that aerial
design need not be considered, because this
is not true. However, he should always
bear in mind that the importance of much

of the popularly-given instructions on the

subject has been greatly exaggerated. Of
course, there are a few physical laws which
govern the design of aerials, and these must
be taken into consideration. But the be-
ginner should not become discouraged if
it is impossible for him to follow the usual
directions exactly; for the rules governing
the erection of aerials are quite flexible
and it is possible to-make many changes in
an aerial without materially affecting the
results.

In this article the writer will attempt to
give general directions for the erection of
receiving aerials. The conditions which are
considered ideal from the theoretical view-
point are described here; but the reader
must remember that it is not to be expected
that he will be able to follow out all of

What You Should Know About
the Various Types in Common Use

By Fred H. Canfield
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VERTICAL (coliL)
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—
Fig. 1. The shaded areas indicate the relative

sensitivity, to signals arriving from different

directions, of the four principal types of

aerials.  The vertical-wire aerial is not direc-

tional, the loop most so; but the ‘T’ and

“inverted-L” types are wmost convenient for
general use.

the suggestions, particularly if he resides
in a city apartment. Therefore he should
endeavor to construct an aerial which pos-
sesses as many desirable features as pos-
sible, and -satisfy himself with this. In
most instances such an aerial will give satis-
faction.

WHAT IS AN “ANTENNA?”

The antenna -system of the usual radio
receiver (or transmitter) is made up of
four parts; wis, the aerial proper, the aerial
lead-in, the ground wire and the ground.
In the transmitting station, it is the func-
tion of the aerial to act as the radiator of
the energy produced by the power tubes of
the sending apparatus. This energy is in
the form of a high-frequency oscillating
current, in the aerial, and by its presence
produces clectromagnctic waves in the ether.
In the case of the receiver, the aerial acts
as a collector of such electromagnetic waves.
Often, in two-way communication, the same
aerial is used both for receiving and for
radiating radio -signals.

Antenna systems used for sending and
receiving radio signals are of two general
types; first, those which act primarily as
electrical condensers and, second, those
which act primarly as electrical inductors.
The first type is the more generally used,
and is the basis of the discussion in this
article; it consists of an aerial-and-ground
connection. The second type is the loop
antenna, and this is used only in connection
with super-sensitive receivers and for di-
rection-finding purposes. (See Fig. 2.)

THE “CONDENSER” AERIAL

A simple antenna of the condenser type
would consist of two metal plates separated
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by air and insulated from each other except
by a wire, known as a leadrin, which con-
nects the receiving or sending apparatus
between the two plates. In an antenna sys-
tem of this type, the efficiency would be
determined by the separation between the
two plates and by the capaFity formed by
the two plates. However, from a practical
viewpoint, an antenna of this type would
not be very satisfactory. In order to make
it perform with a high degree of efficiency,
the size of the two plates |would have to
be made so large that the device would be
very expensive and also cumbersome.

In actual practice such metal plates are
not used as parts of an antenna system.
Usually one or more wires are suspended
from insulators in the air and these serve
in place of one of the plates. The other
plate is replaced by the ground itself. The
wires suspended in air arel known as the
aerial, and the air acts as a dielectric be-
tween the aerial and the ground. Thus it
may be seen, the usual antenna system is
really a large condenser.

Aerial§ of different sizes and shapes have
been designed to meet differdnt requirements
and, by changing the mechanical character-
istics of an aerial, it is possible to make
it either “directional” or “non-directional.”’
and efficient or inefficient. |Of course, dif-
ferent rules apply to the design of trans-
mitting and receiving aerials; but the for-
mer will not be considered in this article.

LENGTH OF AERIALS

In the first part of this article it was
stated that a few simple rules may be used
to govern the erection of 4dll types of re-
ceiving aerials; these are stated in the fol-
lowing paragraphs.

First, the aerial need not always be long.
Many radio fans are under the erroneous
impression that an aerial 9f great length
insures excellent reception, but this is not

T T
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Fig. 2. Every tunmed radio gircuit must in-
clude both inductance and capacity; we see
here how this rule applies {o the antenna
circuit of receivers. Figs. A and C show an
aerial-and-ground system im schematic and
picture form; Figs. B and D| the circuit of
the loop antennd.



always the case. In most instances, an
aerial with an over-all length of approxi-
mately 100 feet will provide most satisfac-
tory performance. With an aerial of this
length, the average set has sufficient sen-
sitivity to receive distant stations and ample
selectivity for separating the local broad-
casters. On the other hand, if the aerial
were made larger, the set would probably
tuné broadly and local interference would
be experienced; but, if the aerial were
shorter, difficulty would be encountered in
receiving distant stations.

There are places, however, where aerials
either longer or shorter than 100 feet are
required. In rural districts, where the
nearest broadcast station is more than 25
miles away, interference problems are al-
most unknown, and, under these conditions,
a long aerial, having a length as great as
150 feet, may be used. On the contrary,
in congested city districts, where there are
several powerful broadcast stations very
nearby, it may be found necessary to use
a very short aerial. Usually one 75 feet
long will be found to possess ample selec-
tivity but, in some cases, it will be neces-
sary to reduce the length of the aerial to
40 or 50 feet in order to eliminate entirely
local interference from the receiver.

In computing the length of an aerial, it
is important to remember that the lecad-in
wire has just as much effect upon the opera-
tion of the receiver as the aerial wire itself.
Therefore, if it is desired to erect a 100-
foot aerial and the lead-in wire is 20 feet
long, the aerial wire should not be more
than 80 feet long. This is where a great
many listeners make a mistake. Because
their aerial wire is only 75 feet long they
expect great selectivity; and they are very
much surprised to be told that the inter-
ference they experience is caused by their
long aerial, 75 {feet of which is lead-in
wire,

It frequently happens that a set owner
wishes to use a long aerial, but is unable
to do so because of lack of space. Under
these conditions a multi-wire aerial of the
cage or the flat-top type may be used to
advantage. In the usual receiving installa-
tion, a long single wire is more satisfactory
than a multi-wire aerial; but, where it is
impossible to construct a suitable single-
wire aerial, the use of several wires often
improves results. If an aerial of the flat-top
type is to be constructed, two or three wires
may be used; but, if a cage-type aerial is de-
cided upon, at least four wires must be em-
ployed, for mechanical reasons. Usually,
when three or four wires are used, the aerial
has an effective length approximately 50 per
cent greater than its actual length in
feet.
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Fig. 5. Flat-top construction is probably most
popular in multi-wire receiving aerials. A
wooden rod iy used as a spreader and the lead-
in wire takes the shape of a fan; this diagram
shows the usual method of construction.

LOCATION AND INTERFERENCE

The second rule to observe, when putting
up an aerial, is not to run the wires near
buildings, wires, trees or large metal ob-
jects. When the aerial wire runs through
the branches of a tree, over the metal roof
of a building, or parallel to telephone or
lighting wires, much of the energy is ab-
sorbed before it reaches the receiving set.
This has the effect of increasing the re-
sistance of the aerial and, as a result, it
reduces the sensitivity and the selectivity
of the receiver.

Wherever possible, when lighting wires
are a problem, the aerial should be so placed
that it crosses these wires at right angles.
In the case of a metal roof, the aerial should
be supported as far above the building as
possible; and, where branches of trees cause
trouble, they should be so trimmed that
they do not come in close proximity to the
aerial wires. Often, when a tree is used
as a support for an aerial, it is best to
terminate the aerial several feet before it
reaches the tree, by inserting an insulator
between it and the supporting wire leading
to the trunk.

After the aerial has been erected, it should
be remembered that the lead-in wire re-
quires the same care that was given the
aerial. Because the lead-in must enter the
house, it is more difficult to keep it away
from surrounding objects; but, nevertheless,
this is equally as important as in the case
of the aerial. Where the wire must follow
the side of a house for a distance, it is
usually wise to support it on insulators,
which should be spaced by brackets at least
a foot and a half from the walls of the
building. Also, the wire should enter the
house at a point as near the radio receiver
as possible.

DIRECTION OF RECEPTION

The directional characteristics of the
various types of antennas is the next point
which will receive con-

sideration. In this
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connection it should
be pointed out that
the average radio list-
ener directs too much
effort toward calcu-
lating the probable di-
rection from which
most signals will be
received. The fact is
that, at sea or on a
wide prairie, the direc-
tional characteristics
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Fig. 4. The cage aerial is a popular design for a multi-«wire aerial.
rings are used to separate the wires and each wire must be securely soldered
to each ring, The rings ave spaced 15 or 20 feet apart over the entire

length of the aerial.

Metal  of certain types of

aerials may be quite
noticeable; but, in
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most locations, the signals of all stations are
reflected to such an extent, by buildings or
other sources of wave interference, that the
characteristics of the aerial have very little
to do with the actual direction in which
the receiver provides best results.

For the benefit of those who are inter-
ested in this subject of directional charac-
teristics of aerials, Fig. 1 shows graphic-
ally the way in which the various types
differ. It will be noticed that the vertical
aerial provides uniform reception in all
directions and, for this reason, it is the
ideal type for all purposes. However, for
mechanical reasons, this type of aerial con-
struction is seldom used. The “T”-type
aerial is the next best, but this is not very
popular because it must be twice as long
as the inverted-“L’-type aerial, in order to
provide the same results. The inverted
“L”-type aerial is theoretically the most
unsatisfactory of the three, but it is a
much more practical design and it actually

7-STRAND
WIRE

SINGLE
WIRE

Fig. 6. Radio-frequency current flows on the

surface of conductors and R.F. resistance may

be decreased by increasing the surface area.

IWith the same amount of metal, stranded wire

has a greater surface than solid wire; enamel

insulation also increases the surface by sepa-
rating the strands.

delivers results entirely satisfatcory under
most conditions.

The secret of making an aerial non-di-
rectional is to support it as high in the air
as possible. It has been found that, with
aerials less than 20 feet high, the directional
characteristics are sometimes quite pro-
nounced; but, as the height is increased,
these effects become less noticeable. Aerials
from 30 to 60 feet in height are entirely
satisfactory for average reception purposes.

Of course, wherever it is possible to do
so, one should plan an aerial so that it will
run in the direction found most satisfactory
for reception in the direction desired. How-
ever, where so many fans make their mis-
take is in an effort to provide the aerial
with desirable directional characteristics
which causes them to sacrifice other desir-
able features such as proper length and lo-
cation, which are wusually far more
important.
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INSULATION

Insulators are an important consideration
when erecting a radio aerial, and there are
many different types of insulators available
for the purpose. In a receiving aerial, the
energy which is picked up is very feeble,
and it is essential that none of the current
be wasted, if distance reception is desired.
As it is the purpose of the insulators to
prevent the current from leaking to the
ground before it passes through the receiver,
the importance of good insulation may be
appreciated readily.

In a radio aerial, insulators are used at
each end; they serve to connect the wire
of the aerial to the rope or wire which sup-
ports it in position. Also, insulators are
connected between the lead-in wire and any
support which holds that wire in position.
In addition, an insulating tube is required
at the point where a lead-in wire enters a
building, and the lead-in wire is passed
through this insulator. In other words,
insulators are used at all points outside
the house where it is necessary to provide
supports for the aerial or lead-in wires;
and it is the purpose of these insulators
to prevent the aerial system from coming in
close electrical contact with anything which
might provide a path to the ground for
electricity.

On the inside of a building, it is equally

WIRE TO SET.

Fig. 11. A good ground connection is as im-

portant as a good aerial. A low-resistance

connection to a cold-water pipe provides an

excellent ground; and the best way to make

this connection is with a standard ground
clamp

important to prevent lecakage of current
from the aerial lead-in; but it is easier to
insure against such an occurrence, for the
woodwork and furnishings are dry and are
fairly satisfactory as insulators. Therefore
(usually at the point where the lead-in en-
ters the house) an insulated wire is soldered
to the bare wire used in the aerial and ex-
ternal portion of the lead-in. The insula-
tion on this wire is all that is considered
necessary to prevent leakage.

Outdoor insulators are made in various
sizes, and from various materials, in order
to satisfy all requirecments. The length
varies from three inches for small receiving
aerials to two feet or more for powerful
transmitting stations. The materials used
are selected because of their ability to act
as an insulator under all climatic conditions;
glass, porcelain, hard rubber and special-
composition materials are a few of them
frequently employed.

The most important thing to consider,
when selecting an insulator for outdoor use,
is whether it absorbs moisture. For ex-
ample, a high-quality glass is excellent in
this respect because it absorbs practically
no moisture, it is a very good insulator,
and its shape can be designed to provide
ample mechanical strength for the purpose.
Porcelain which has been properly glazed is
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another excellent material for insulation
purposes, and the highest-quality insulators
of this type possess the same desirable
qualitics as glass. However, frequently
porcelain insulators are glazed only on three
sides; such insulators absorb considerable
moisture and are therefore unsuited for out-
door use. Usually hard-rubber insulators
are not as satisfactory as the two types first
referred to. When exposed to the weather
hard rubber deteriorates and in time loses
its strength; also, in time, the surface be-
comes rough and as a result holds moisture.
There are several composition insulators
which are very satisfactory but none have
the lasting qualities of glass or a high-
quality porcelain; i.e., in time they are af-
fected by the weather in one way or another.

CHOICE OF WIRE

The type of wire which will be most
satisfactory is another important problem
for the set owner to decide. There are as
many different kinds of wire which may be
used as there are insulators, and each has
its particular advantages. For example,
wire for use in aerials is made of bare cop-
per, aluminum, phosphor-bronze, copper-
clad iron, gold-plated copper and enameled
copper. Also, it is available in several sizes,
including rope with seven strands of No. 22
and even larger wire, and single strand up
to No. 14 and 16 wire.

In selecting wire, the important points
to consider are; first, its mechanical
strength; second, its resistance to radio-
frequency currents; third, its lasting quali-
ties; and, fourth, the ease of making sol-
dered connections to it.

The mechanical strength of aerial wire
must be considered when the wire is to be
stretched over a long span. Where it is
planned to make the aerial 150 feet or more
in length, aluminum and copper will not be
satisfactory for the purpose and either
phosphor-bronze or copper-clad iron should
be used. However, for the usual receiving
aerial which is less than 150 feet in length,
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Fig, 3. This drawing shows a suitable method

for attaching an aerial to a trece. The weight

takes up the slack in the wire at all times, and

prevents the wire from breaking when the
tree sways in a& heavy wind.

The R.F. (radio-frequencyi resistance of
the wire is important, regardless of the type
of aerial which is being constructed; as it
has a great effect upon the electrical effi-
ciency of the antenna system. In this con-
nection, it should be explained that R.F.
resistance is entirely different from D.C.
(direct-current) resistance, and two wires
having exactly the same D.C. resistance may
have entirely different R.F. resistances. The
reason for this is that R.F. currents (such
as those caused by radio waves) flow on the
surface of wire, whereas direct currents
penetrate through the entire wire. (See
Fig. 6.)

In R.F. circuits the resistance may be
decreased by increasing the syrface area of
the wire. This explains | why seven-
stranded No. 22 enameled copper wire is
used frequently in place of a single strand

copper and aluminum both have sufficient of No. 14 wire which has approximately
strength. the same D.C, resistance] By using
sPULLEY
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Fig. 7.

This drawing gives complete details for constructing an average radio receiving aerial.

Masts are used to raise the aerial wire as far from the roof as possible, and bra-kets keep the
lead-in away from the house.



stranded wire, a greater surface area may
be obtained with the same quantity of
metal ; and by insulating each strand with
enamel, the effective surface is still further
increased.

EFFECT OF CORROSION

The quality of the metal on the surfacc
of the wire, also, has an effect upon the
R.F. resistance. For example, the R.F.
resistance of a length of clean copper wire
might be originally 10 ohms; but, after it
has been exposed to the weather for a‘few
months, the corrosion on the surface might
increase the resistance of the wire to 15
ohms for R.F. currents.

In the wires made and sold especially for
aerials, many methods have been used to
decrease the surface resistance of the wire.
Probably the most popular is the use of
an enamel covering, which protects the
metal from the weather and, in this way,
prevents corrosion. Other manufacturers
gold-plate the wire, as gold is a good con-
ductor and is not subject to corrosion. In
the case of the copper-clad iron wire, the
makers take advantage of the fact that
R.F. currents flow on the surface of the
wire, and use a less expensive but stronger
metal in the core of the wire.

Single-strand, enameled copper wire of
No. 14 or No. 12 gauge is probably the
most popular and most satisfactory wire
for receiving purposes. This wire has suffi-
cient mechanical strength and offers a
very low resistance to R.IF. currents, its
enamel covering prevents corrosion, and it
is easily soldered. There is very little dif-
ference in efficiency between the solid wire
and the stranded. The difference in re-
sistance between solid copper wire and
enameled copper wire is negligible when the
wire is new; but the increase in R.F. re-
sistance caused by corrosion after four
months of exposure to the elements often
causes a decrease in signal strength of as
much as 25 per cent. Therefore, the enam-
eled covering is highly desirable, and this
is particularly true in large cities because
of acid fumes liberated by factories and
coal-burning furnaces.

Aluminum wire is not very satisfactory
for radio aerials. The tensile strength of
aluminum is not very great and it cannot
be soldered with ordinary solder; also, it
corrodes very rapidly. Phosphor-bronze
wire possesses characteristics which are
similar to those of copper, but has greater
strength. As bronze is more expensive than
copper, there is no advantage in using it,
except in cases where a very long aerial
is to be erected. Also, bronze wire is not
sold with enamel insulation and, as it cor-
rodes, it may not be as satisfactory as
enameled copper. Copper-clad iron wire,
when new, is equally as efficient as copper
from the electrical viewpoint and, in addi-
tion, it is much stronger mechanically.
However, it is not generally available with
enamel insulation, and it must in time be
replaced because the copper coating wears
off, leaving ordinary iron wire, the resist-
ance of which is very much higher.

Either gold- or silver-plated copper wire
is satisfactory for use in aerials, but it is
unnecessarily expensive. Both gold and
silver are good conductors of electricity;
however, the thin gold or silver plating is
apt to wear off in a very short period of
time, leaving bare copper wire.

CONNECTIONS

When putting up an aerial, joints in the
wire should always be carefully made. In
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Fig. 9. This drawing shows an excellent ar-

rangement for a receiving aerial. When this

method is followed, both the aerial and lead-in

wires are kept free from obstructions. The

aerial wire may be fastened to either a tree
or another building.

all cases where it is possible to do so, joints
should be avoided; as they are a constant
cause of trouble. For example, the aerial
and lead-in may often be one length of
wire; thus eliminating a joint at a place
where it is difficult to make a repair and still
more difficult to discover a defect.

When making joints in aerial wires, both
the mechanical and electrical efficiency of
the connection must be considered. In the
aerial wire, if a connection is not mechan-
cally strong, a strong wind is apt to blow
down the aerial. Likewise, if a good elec-
trical connection is not made, the air will
be apt to corrode the wire and increase the
resistance of the aerial. Good electrical
connections in the aerial are far more im-
portant than in any other part of the radio
installation, because the action of the ele-
ments will quickly render a poor contact
valueless Therefore, it is highly impor-
tant that all joints be soldered.

Although the ground wire is not a part of
the aerial, it is an essential part of every
antenna system and for this reason will be
considered in this article. The electrical
function of the ground has heen considered
in the first part of this article, and, there-
fore, only the practical side of the ground
installation need be discussed here.

It is the object of the ground wire to
provide a connection to the earth of as low
a resistance as possible and, usually, this
may be accomplished most easily by con-
necting the wire with a cold-water pipe.
Water-pipe grounds are approved by the
Fire Underwriters, and they are far more
cfficient than the usual artificial or home-
made ground connection. Connection is
made to the cold-water pipe by a device
known as a ground clamp. The ground
clamp is a strip of sheet brass or copper,

)
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Fig. 8. In order to obtain best results, the

lead-in wire shouwld be kept free from build-

ings. Where necessary, brackets should be

erected to support the wire at least 18 inches
from the building.
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about one inch wide, which is fastened to
the water pipe. However, before the clamp
is applied, the outside of the pipe should
be thoroughly cleaned in order to insure a
low-resistance connection. In places where
a city water pipe is not available, a radi-
ator pipe may be used; but the gas pipe
must not be emploved for this purpose.
Often, improved results may be obtained
by using both radiator and cold-water-pipe
ground connections.

On a farm in the country, where such a
convenient ground is not available, it is
sometimes necessary to make a special
ground connection. For this purpose a metal
object with a large surface, such as a
clothes boiler, should be connected to the
ground wire and buried about three or four
feet deep in the ground. This should be
located in a place where the ground is damp
at all times and, before the holes is filled
up, it is necessary to make sure that a
good electrical connection has been made to
the object which is used as the ground. The
wire from the receiver to the ground may
be No. 14 copper wire.

LIGHTNING ARRESTOR

The last, but one of the most importa'nt
things to consider when erecting an aerial

L
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LIGHTNING ARRESTOR I
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Fig. 10. A lightning arrestor is required by
the insurance regulations in every case where
an outside aerial is wsed. This device is
connected across the aerial and ground wires,
at the point where they enter the house, to

conduct atmospheric  electricity  direct to
ground.
is the lightning arrestor. This piece of

apparatus is required by the Fire Under-
writers’ regulations, and it is connected be-
tween the aerial lead-in and the ground,
near the point where the lead-in enters the
house. It may be located on either the
outside or inside of the building.

As the lightning arrestor has nothing to
do with the operation of the receiver it is
not necessary to discuss its electrical fea-
tures in this article. The radio fan who
buys a lightning arrestor should first make
sure that it has becn approved by the Fire
Underwriters; and if so, he may feel per-
fectly safe in using it according to the di-
rections given by the manufacturers for its
installation.

Also. it might be added that the danger of
lightning striking the average aerial is small.
There have been cases where aerials have
been struck by bolts ; but in these cases light-
ning arrestors had been used and the dam-
age caused by the bolt negligible. How-
ever, this does not mean that aerial installa-
tion may be made without including suitable
means for protection against bolts. As was
said previously, the arrestor is required by
the Underwriters and as such, omission of
this item automatically cancells one’s insur
ance policy. By all means, it should be
made part of every aerial installation,
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R. F. Booster Unit Improves DX Results*

Complete Details for Constructing A Simple Device
Improving the Sensitivity and Selectivity of Any
Receiver with No Wiring Changes

fl'\HE greatest thrill of radio always
has been, as it always will be, the
reception of broadcast programs
from remote transmitters. In the earliest
days of radio broadcasting, the experimenter
desired above all to have as comprehiensive
a log as possible, and local stations were
little estecemed. Notwithstanding all the ef-
forts to the contrary which have been made
by the manufacturers and broadcasters, that
desire for distance still remains with every
true radio fan.

It is well known, of course, that distant
reception has been made extremely difficult
in the past two years, first, by the excessive
number of stations which “jam” every avail-
able broadcast channel; and, secondly, by
the tendency toward the production of
single-control receivers, which too often in-
volves a sacrifice of real receiving efficiency
for the sake of simplicity in operation.

The owner of the old, but efficient, three-
dial receiver is now seeking relief from the
congested condition of the ether; while the
single-dial owner has fully realized as well
the inherent shortcomings of his particular
instrument. It is, further, umiversally un-
derstood that governmental relief, because
of the many technical and legal difficulties,

By David Grimes

In this picture the R.F, Booster Unit is shown connected with a standard tuned

.F. receiver.

In order to install the Booster Unit it is only necessary to insert a plug in the detector socket,

is not to be expected in the immediate fu-
ture; but the entire situation calls for some
remedy at once.

Many radio laboratories have been work-
ing diligently to perfect apparatus suitable
to cope with present conditions, and some
devices have already been offered to the
public; but these are, in most instances, lim-
ited in their application to some particular

View of R.F. Boostcr Unit, with sides of shicld-can removed. C1, variable condenser; C2, grid con-
denser; C3, by-pass condenser; L1, Coupler unit; L2, audio choke coil; R, grid leak; V, tube socket;

DL, dial light.

® Rapro NEws Blueprint Articlec No, 54. (Sce page 104).

receiver or some special location, With all
of these facis in mind, the writer has con-
ducted extensive tests in the hope that some
simple attachment could be| designed for
universal use with present sets.

An excellent solution of the problem, he
is confident, has been found,|and it is here
presented for the first tima. Its funda-
mental principle is a develepment of a new
circuit whose peculiarities and unusual re-
sults have hcen under observation for over
a year in his laboratory. Some of its inter-
esting phases became generally known last
fall; but each succeeding week of experi-
ment has unfolded additional possibilities
and, only recently, came the realization that
the R.FF. “Booster Unit” holds a universal
answer for the problem of fimproving the
receivers in present use,

The attachment has been worked out in
such a way that it is necessary merely to
plug it into the detector-tub¢ socket of a
set, without making other c¢onnections of
any kind. No changes of lany kind are
necessary in the set itself. In this way, the
device may at any time be put instantly
into service, and as quickly removed from
the receiver. This permits the making of
an intelligent comparison, and the marked
improvement will demonstrate|that the small
cost of construction is more than warranted
by the results. Every part of the receiver
is utilized without change—the R.F., de-
tector and A.F. circuits.

The “plug-in” unit constitutes a genuine
addition to the set and is in no sense a
replacement, The tuning of the receiver
is not changed; it is merely made sharper.
There is, therefore, no need of re-logging
the set except to record the new stations
which will be heard after the unit has been
attached.

Reference is made here to Fig. 2 which
shows the functional rearrangement of a
standard five-tube tuned-radio-frequency re-
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R.F. BOOSTER UNIT—
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Fig. 1—Complete schematic wiring diagram of the R.F. Booster Unit
The symbols corrcspond to those uscd in the

Figs. 2 and 3 indicate the location of the
Unit tn two types of sets.

described in this article.
text and other illustrations.

ceiver. The unit is connected in immedi-
ately after the detector stage and immedi-
ately ahead of the first audio stage. Fig. 3
shows the comparative arrangement for a
three-tube regencrative receiver. It will
be noted that the “Booster Unit” is con-
nected following the detector in the re-
generative set, and the tickler coil then
operates in the plate circuit of. the booster
stage, where it is quite as effective in its
operation as it was previously. Fig. 4 is a
schematic wiring diagram of the unit and
the associated circuits jsut ahead and just
after its position in the tuned radio fre-
quency circuit. The unit wiring is shown
within the dotted lines which indicate shield-
ing; while the remaining wiring belongs to
the associated circuits. Fig. 5 shows the
schematic wiring diagram when the unit
is connected into the regenerative circuit.

Now the theoretical considerations in this
circuit are most interesting. At first glance,
it appears that a second detector has been
added to the circuit—and so it has! The
detector circuit, ordinarily used in the re-
ceiver for the production of the audio fre-
quencies, no longer serves this purpose; but
the “by-products” or secondary functions
of the detector, ordinarily wasted, are re-
tained and utilized in this new circuit for
the incrcase of selectivity and distance.

RADIO-FREQUENCY COMPONENTS
In order to appreciate fully the electrical
actions taking place, one must recall that
the plate circuit of a detector tube con-
tains, not only audio-frequency currents, but

~ GRO
N UND

~PATH OF SIGNAL WHEN R.F. BOOSTER UNIT
TUNED RADIO- FREQUENCY RECEIVER~

~PATH OF SIGNAL WHEN R.F. BOOSTER UNIT
IS USED WITH STANDARD THREE-TUBE

WITH STANDARD FIVE-TUBE

FIG. 2t
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A Highly Desirable Item for
the DX Fan!

ANY  listeners have long Dbeen

looking for a device of some kind
which might be'connected to a receiver
of any type to give the increased sensi-
tivity, selectivity and wvolume to be ex-
pected from another R.F. stage; but
of those developed for this purpose, few
have been found satisfactory. While
several manufacturers have produced
separate R.F. wnits to be inserted be-
tween the antenna and the first tuned
circuit of the receiver, an additional
stage of this nature introduces liability
to uncontrollable oscillation.

This article is a description of the
theory and construction of @ unit which
will accomplish the long-desired end;
it may be connected, by the simple in-
sertion of a plug in the detector socket,
to almost any radio receiver, and will
improve general results in  the all-
around characteristics above named.
The “Booster Unit” is an additon to
the receiver (no parts of which does it
render inoperative) of one more R.F.
stage; it is simple, incx pensive and may
be quickly constructed—EDITOR.

also radio-frequency currents of half the
wavelength (“harmonics”)! These are the
frequencies which are brought into play
upon the installation of the R.F. booster
unit. So the circuit that was formerly the
detector circuit becomes a radio-frequency
stage and the new unit operates as a
detector.

The “Booster Unit” may be used in either
one of two ways: in the first, the unit oper-
ates on the original wavelength of the sig-
nal and under these conditions the detector
tube functions exactly as an additional stage
of tuned R.F. amplification. In the second,
the Booster Unit operates on the *“half-
wave” or “second harmonic” of the signal,
and then the detector acts as a frequency-
changing circuit. Different results are ob-
tained when the unit is used in these ways;
in the first, both the sensitivity and the se-
lectivity of the receiver are generally im-
proved while, in the second, the selectivity is
greatly improved but the sensitivity is
slightly impaired. The standard unit de-
scribed in these pages operates on the
original wavelength of the signal; but else-
where in this article will be found directions
for making a booster unit which operates
on the half-wave. Both types are satisfac-
tory; but they accomplish different results.

The above description will cover that ap-
plication of the Booster Unit which makes
the detector stage an additional stage of
radio-frequency amplification. A unit of
this type will considerably increase the dis-
tant pick-up of the receiver and will also

A
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The abowve diagrams show in schematic form the way in which the R.F. Boostcr Unit is connectcd with two standard types of radio receivers. In
Fig. 4 the Unit follows a non-regenerative detector in o tuned-R.F. set; and in Fig. 5 it is placed after a regenerative detector.
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This drawing shows the exact location of all

holes required for mounting apparatus on front

of shield-can. Also, complete details of ter-
minal strip are given.

increase the selectivity. By shortening the
length of the antenna, to reduce the pick-
up of the receiver somewhat, the selectivity
can be still further increased.

THE POINT OF ATTACHMENT

At least half the novelty of this idea
consists in the circuit arrangement, whereby
no other connections are made with the
exception of the insertion of the plug into
the detector socket. This is the only socket
into which such a unit could be plugged
without disturbing the design of the radio-
frequency circuit. Any attempt to connect
an additional radio-frequency stage in any
of the radio-frequency sockets would result
in unbalancing, and cause uncontroltable
oscillation. It would completely upset a
neutralized or neutrodyne receiver, and would
ruin the stabilization of a recciver controlled
by the *“losser” method.
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Furthermore, the choice of the detector
socket for this unit was controlled by other
considerations as well. It is much easier
to locate the detector than any of the radio-
frequency sockets. The detector has usu-
ally a flexible socket or damping springs.
The grid leak is generally mounted near
this socket. With the set connected up,
ready to operate, the detector tube is “mi-
crophonic;” that is, it is easy to identify
by gentle tapping the tubes with the finger.
The tube giving the greatest noise in the
loud speaker upon tapping is the tube in
the detector socket. The microphonic diffi-
culties in the average receiver were alone
sufficient reason for designing this unit
for plugging into the detector socket; as
changing a standard detector circuit to a
radio-frequency stage greatly reduces the
microphonic hum, so troublesome when the
loud speaker is placed near the receiving
set.

The Booster Unit, of course, adds to
the receiver one more tube. The additional
tube is inserted in a flexible socket at the
rear of the tuning unit. The tube which
was removed from the detector socket is
reinserted in a socket mounted in the top
of the plug. (This rule applies only when
a standard amplifying tube has been used
as a detector; if a special detector of the
200A-type was originally used in the re-
ceiver, this tube is inserted in the socket
in the Booster Unit and a standard ampli-
fying tube of the 201A-type is placed in
the socket mounted in the top of the plug.)
It must be noted that the true detector
circuit is now contained in the Booster Unit
and a special (200A-type) tube is recom-
mended for this circuit.

CONSTRUCTION OF THE PLUG

In Fig. 1 the method of connecting the
combined plug and socket is shown. This
piece of apparatus 1is easily constructed
from an empty tube-base and the top of a
flexible UX-type tube socket of the dimen-
sions given on the next page. The cable
leads consist of flexible silk-covered wire,
such as that used for winding loop aerials;
this has been found to be most suitable be-
cause of its small size, mechanical flexibility
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The coupler coil L1, which is used in the construction of the Booster Unit, may casily be made

at home.

Complete details are given in the above drawings.

Rear view of R.F. Booster Unit, with sides of
shield-can remored. Symbols correspond with
those wsed in text and wiring diagrams.

and neat appearance. The free ends of this
cord are soldercd to cord tips to permit
their easy irsertion into tip jacks in the
unit. This method of connection has been
adopted to permit the running of the cord
through a small hole in the cabinet; any
permanent cannection between the unit and
the plug would prohibit this convenience.
It would be necessary to drape the cord
over the top of the set, or a hole sufficiently
large to permit the passing of the entire
plug would have to be drilled {n the cabinet
of the radio set.

There are a few minor points, about mak-
ing the combined socket and plug, that
should be here noted. If a new tube-base
is utilized, the four brass prongs will be
hollow; so that the connectich wires may
be brought down through and soldered at
the bottom. In case an old | tube-base is
employed, it will be necessary to heat the
brass prongs with a soldering iron to melt
the solder at the end of the holiow tubes.
Then, the connections may be hrought down
through the prongs and soldergd, as in the
case of a new tube-base. Scme care must
be exercised in making the connections be-
tween the p-rongs on the tibe-base, the
terminals on the inserted tube socket, and
the cable leads running out [to the unit.
Careful attention should be paid to Iig. 1
and the pictorial wiring diagram. The two
large prongs in the tube-base constitute the
two filament leads which, crdinarily, are
connected to the filament of the vacuum
tube cemented in the base. The two fila-
ment termirals of the socket marked *“4"
and “~" are connecte]l by lepds soldered
into the two large prongs abovie mentioned.
No particular care need be taken as to
which prong is connected with which fila-
ment terminal, for polarity does not matter.

Hold the tube-base with the prangs down
and in such a position that the small socket-
pin is pointing away from you. It will then
be noted that the twe large brass (filament)
prongs are necarest you. The small upper
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CORD TIPS._

Pictorial wiring diagram of the Booster Unit,

teft prong is the grid connection; the small
right prong is the plate connection. The
grid spring of the socket is connected di-
rectly to the grid prong of the tube base.
The plate prong is connected to one of the
flexible cable wires and should be marked
“B+4". The plate terminal of the inserted
socket is connected directly to another flexi-
ble cable lead to be marked “P.” Two ad-
ditional cable leads are connected to the
two filament terminals of the inserted
socket, but these are not labeled. The socket
is then pushed down into the tube base,
with four cable wires extending up on
one side. A small hole is then drilled in
the base of the plug and melted paraffine
is poured in in order to hold the mechanism
intact. Only a little will suffice; as too
much will plug the entire inside, preventing
the insertion of the tube in the socket. The

VARIABLE CONDENSER (C{) TO BE
MOUNTED ON WOODEN BLOCK.

The parts are
lettered to correspond with the other diagrams.

FLEXIBLE LEADS,
TWISTED TOGETHER

four wires of the cable may then be braided
together, forming a compact strand. This
in no way impairs their operation; as the
cable does not contain any grid wires, but
merely one plate wire, one “B” battery wire
and two filament wires. This cable should
have a length of about two feet, although
this is not at all critical. The extension
springs on the socket must be sheared off
to a length that will permit the socket to be
inserted in the tube base, as indicated in the
illustration below.

CONSTRUCTION OF THE UNIT

The wiring of the Booster Unit and the
constructional details thereof are next in
order. The pictorial diagram shows the
wiring of the unit in detail. The circuit
arrangement is not quite as simple as it first
appears, for an audio choke (L2Z), and

-<~——[9"—~
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SANTRRRARN

85

audio by-pass condenser (C3) confuse the
issue somewhat; yet the entire arrangement
is easily explained and more ecasily hooked
up. It must be remembered that the radio-
frequency component in the regular detector
plate circuit of the receiver must be
brought out and employed. This is done
through the cable wire leading directly
from the plate terminal of the socket. This
wire leads to the primary in the tuned-radio-
frequency transformer (L1) in the Booster
Unit. The other end of this primary must
lead back to the “B” battery.

Now, the only possible manner in which
to pick up “B” battery voltage by means
of the plug-in unit is by means of a con-
nection run to the plug’s plate prong, which,
in turn, connects to the high side of the
primary of the first audio transformer.

OUTSIDE DIAMETER OF
TUBE SOCKET WHICH FITS
INSIDE TUBE BASE.
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STANDARD VACUUM 7
TUBE BASE SAWED OFF
TO THIS DIMENSION.

N
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A

MOUNTED ON
CONDENSER C1

CHOKE L2 N

“SHIELD BOX
5 WIDE

~"W0OD FLOOR, 1" THICK

How the parts are arranged in the R.F. Booster Unit.

9“

The simplicity of construction is apparent.
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This explains the reason for the audio choke
and condenser, as only the D.C. potential
from this transformer is desired. The
audio-frequency currents, flowing down
through this winding from the plate of the
new detector added in the Booster Unit,
must not find their way back, nor become
mixed with the audio currents set up in the
plate circuit of the tube which previously
acted as the detector in the radio receiver.
The choke and the by-pass condenser ac-
complish this important task.

COILS OF THE UNIT

The tuned-radio-frequency transformer
(L1) in the Booster Unit is built in the
conventional manner with sufficient turns on
the secondary to cover the broadcast range
from 200 to 550 meters with the tuning
condenser employed. The primary winding
is wound in two sections—one, (P1) a
stator winding and the other, (P2) a rotor
winding. In the unit herewith presented,
the transformer is 214 inches in diameter.
The secondary (S) is wound with fifty-
three turns of No. 37 D.S.C. wire. The
stator winding (P1) of the primary con-
sists of nine turns of the same-size wire,
spaced l4-inch from the secondary. The
rotor section (P2) of the primary has five
turns of the same wire—two and a half
turns on each side of the central axis.

For best results, the grid of the Booster’s
detector tube V should be connected to the
end of the secondary farthest removed from
the primary. The cable terminal marked
“P” should be connected to the terminal of
P1 which is nearest to the secondary wind-
ing. (The primary and secondary windings
should be wound in the same direction.)
The rotor P2 is then connected in series
with the stator Pl in such a way as fo
oppose or stop oscillation at the short waves,
with the tuning condenser Cl in its mini-
mum position. These few rotor turns will
then aid at the long wavelengths, with the
condenser in its maximum position. Of
course, a tuning condenser with an extended
shaft will be necessary in order to connect
together, mechanically, the rotor of the con-
denser and the rotor of the primary.

Of course, a grid leak R and a grid con-
denser C2 are employed in the Booster Unit,
as this circuit becomes the new detector.
The return from the tuning condenser
should go to one side of the filament. The
two filament wires coming from the set are
then interchanged in the tip jacks, for best
results. By reversing these two filament
wires the right polarity is ascertained; so
that the grid return of the new detector
will be on the proper side of the filament.
This polarity is not a matter of extreme
importance when using the UX-200A detec-
tor; although such a tube will give best re-
sults when the grid return is connected to
the negative side of the filament. 1f a hard
(amplifying) tube is used in this detector
stage, it is quite necessary that the filament
wires be so connected that the grid return
will be on the positize side of the filament.
However, the UX-200A, or soft detector
tube, is unconditionally recommended for
this unit. The dial-illuminating light (DL)
is merely connected across the filament posts
of the tube socket in the unit.

OPERATING THE UNIT

It is quite easy to recalibrate the tuning
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SYMBOL | Questey NAME OF PART KEMARKS MANUFACTURER %

i | 1 |Varisdle Condenser +0003 mf,, removable-shaft type 1 e
~ |1 |variocoupler | Hone-made (speciel design) . B

12 1 | kudio Choke Coil 30 Henries 2

©2 | 1 | ®ixed Condenser 100025 uf., =ica type with clips 3 |'3,7,8,15,16,17,18,19,20,21
~€3 |1 |By-Pass Condenser | 0,25 mf,, paper type |4 ]8,7,8,16,17,18,19,22,23,24
B |1 |orid Leak 3 Me |5 116,17,18,19,21,22,25,26,27,3
|1 |Stage shield Alnnnu,_i X 6.x 9 inchen 5
|2 | 1uve Sockst UX_trpe 7 | 5,9,11,25,29,80,31,32,33

| 4 | Tip Jacks s | B 19,20,29 ==

| 4 |Phone Mp Plugs = 9
s 1 | Nluminated Dial Beck panel mcunting type 1 /1,20 B
_A |1 |Base of Tine' | 9X_type (for plug wnit)
K 1 | Tbe Socket UX type (for plug unit) 1

v 1 | Vacuum Tubde 300-4 type 12 54;55 | [ — -

1 | Binding Post Strip | 4 x 3/4 x 3/16 inched 13 | 36,87 il
|1 |maseboard Wood, 4.1/8 x 8-1/2 x 1/4 inches L
1 Condenser Shaft _Braess, 3 inches leng 1/4 inoh d!mtor -

| | connection Wire Insulated and !1.:1»1. 124 | 4,528 —
= ~ 1 | shatt Copliag | For 1/4 inch shafts 1

NUMRERS IN LAST.COLUMN REFER TO CODE NUMBERS BELOW.

" wireless Radto. Corporation _mnn;h:uumnmu_cn.

4 Acze Wire Cospany

7Pilot Electric Manufacturing Co,
L"_mu_mm

13 Formica Inmulation Company
16_Aerovox Wireless Corporation
19 Leslis F, Wuter ctmzn;u
.._m;n Deut schaann C

25 Amsco Products, Invogorund
25 \ Cornieh Wire Company
N éu-ﬂn Prnmtl_cnnm_

2) Potter Manufmot:

2% Herbert H. Fros
32 1,

S s -9 Hammsrlund M{g, Company
5 cu-m- Badio cmmr_ _'g_mnmu_cmnu__ =

¢ Badlo ration of Aserica
“ 14 Belden Manufactur. 15 g Eleotria O

17 Reotrad, Incorporated
20 Yaxley lnu!nt.unu_mnm ==

26 International Renin. Co.

Mamifasturing Cospany
21 yYicamold Radin: Radio Corporation
24 Jokn E, FPast O
7 Daven Badln Corporatian
‘“_E._Lnx.hmhnuﬂng_cmn;_

Company

den Manufacturing 3 er.Marahall, Incorporatad
CMHF.IB.JIBQ 35 0.E. Manufacturing Co. (GeCa) 36 Amarican Hard Rubber Company
\,_lnnru Fabricators, Incorporated I8 Aue 10
41

a2

ST copyright. 1927, K. Pub. Co

% THE FIGURES IN THE FIRST CQLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

If you use slternate parts instead of those listed in the first column of manufacturérs, be careful to sllow /. ke difference in s thote
originally uied in laying out and drillin the panel and subbase.,  © eimslac trom

No. 54

The manufacturers listed in the above list of specified parts represent the original choice of the

designer.

However, alternates are furnished for those wwho may hawve their own favoriets in the

parts field.

dial so that it will read in wavelengths,
rather than in the arbitrary numbers usually
found on tuning dials. This calibration will
be entirely. independent of that of any re-
ceiver on which the unit may be used; it de-
pends solely upon the tuning condenser and
the coil used in the unit. Thus this dial
becomes a wavelength indicator and though
it is not at all critical in its tuning, gives a
very good indication as to the wavelength
of the station being received. In ordinary
operating practice, the unit is first set at the
wavelength desired, and sthe receiver is then
tuned in the same manner previously em-
ployed. It will be found that the dials on
the receiver have become considerably
sharper, while the wavelength dial on the
Booster Unit remains conveniently broad.

A complete list of the apparatus required
for the construction of the R.F. Booster
Unit follows:

One aluminum stage shield, 5 x 6 x 9 inches;

One wooden baseboard, 414 x 84 x 4-inch;

One variable condenser, .0003-mf., C1; ex-
tension shaft type for tickler mounting,
with %4-inch coupling ;

Or}fl variocoupler (home-made—see text),

One audio choke coil, 30-henry, L2;

One by-pass condenser, ¥4-mf., C3;

One mica grid condenser, .00025-mf., C2;

One grid leak, 3-megohm, R;

One vacuum-tube socket, V;

Four tip jacks;

One binding-post strip, 4 x 34 x 3/16-inch;

One illuminated dial;

One 200A-type vacuum tube;

One tube base and socket for plug, A and B.

If it is desired to use the frequency
changing principle, the only change in de-
sign necessary is to remove a little more
than half of the secondary turns in the
Booster secondary; the number should be
reduced from 53 to about 42. This unit
will then tune only the second harmonic
currents; which will give a 100% increase
in selectivity, but reduce the distant pick-up
somewhat. It is extremely easy to change
your unit from one form ta the other in
order to determine just what is best for
your particular location.

e 2

By-Passing the Grid-Bias
Resistance

In many instances where a fesistor is em-
ployed for the purpose of ¢btaining “C”
bias or “C” voltage from the “B” power
unit, no by-passing condenser is employed.
This is an important oversight, since audio-
frequency currents must pass through this
part of the tube circuit, with the resistor
offering serious opposition to their flow be-
cause of its straight resistance, and, in the
case of wire-wound resistors, the inductance
or choke-coil effect as well. In fact, there
is an appreciable loss of volume and tone
quality in the absence of a by-pass.

There will be an improvement in volume
and tone when a by-pass condenser is
shunted across any grid-bias resistor. This
condenser should have a capacity of 1- or
2-mf., and may be of the low-voltage type.
One with a rated operating value of 180
volts is satisfactory.
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An R. F. Short-Wave Broadcast Receiver*

Incorporating an Optional R. F. Stage, Interchangeable Coils
for the 10-725-meter Bands, and Push-Pull Amplification

‘ ‘ Yy AVELENGTHS bhelow 200 mecters
are rapidly becoming established as
channels for the broadcasting of
radio entertainment. The recent announce-
ments of the decision of a number of popu-
lar broadcast stations to operate special
transmitters on these waves proves that the
industry’s growing faith in transmission on
high frequencies is beginning to be manifest
in a concrete form. On the other hand, the
interest of the general public in the con-
struction of short-wave receivers shows that
the special programs which are being trans-
mitted on waves outside the broadcast band
are being appreciated.

Short waves have many advantages, from
the viewpoints of both the broadcaster and
the listener. In the first place, they scem
to be more efficient, as the programs of
Jow-power stations are frequently heard
half-way around the world. Sccondly. there
is less congestion, as more individual! chan-
nels are available; and, as a result, a listener
may often receive the program from the
short-wave transmitter of a station with
less interference than would be experienced
n receiving the same program broadcast on
the regular waves.

ENORMOUSLY GREATER RANGE
Not only in the United States, but in a

By W . Francis Goodreau

number of other countries (including Eng
lund, France. Germany, Holland, etc.) many
stations are broadcasting on waves between
30 and 200 meters. A majority of these
programs, even those originating on the

ERE is a receiver which should

find favor both with the broad-
cast listener who desires to enter the
short wave field, and the short wave
amateur who finds time occasionally
to listen to some music.

A commendable feature of this set
is that no efliciency is sacrificed either
on the short or broadcast waves; in
fact, the type of audio amplification
employed in this receiver is capable
of above-average reproduction. For
the code fan who desires reliable
short wave work, quality broadcast
reception, and 600 meter ship trafhic,
this receiver is ideal.—EDITOR.

other side of the Atlantic, are available to
the owner of an cfficint short-wave receiver.
A number of these stations are broadcast-
ing on regular ~chedules, while a great num-

ber are “on the air” quite frequently, es-
pecially when unusual programs are being
offered.  Practically all of the short-wave
stations in this country broadcast the same
program simultancously on their broadcast
and short-wave transmitters.

Decause of their musical excellence, these
programs are interesting to every listener,
and especially to the DX fan who, having
received practically all of the American and
Canadian stations, is looking for new worlds
to conquer. Unfortunately, until recently
it was not possible to hear the short-wave
broadcasts with any degree of satisfaction,
hecause of the lack of suitable receivers.
The sets that were used were mostly de-
signed for cade reception and, although they
were very cfficient, they were not designed
to give the quality of reception demanded
«f broadcast receivers today.

Recently, however, articles have appeared
in a number of radio magazines describing
the construction of sets designed for quality
of tone reception on short waves. Most
strictly-short-wave receivers use condensers
of very small maximum capacity in order
to turn to the short wavelengths. \When
receivers of this type are used for the re-
ception of waves above 200 meters, it is

PH,

RS
Fih..
JSW

\3

This picture shows the location of practically all parts uscd in the construclion of this shortzweave vecciver; the symbols correspond to those used in

the wiring diagrams and the list of parts.

L1 and L2, R.F. coils; T1, T2

and T3, audio transformers: V1, V2, V'3,

1’4 and V5, tube sockets;

Cl, C2, tuning condensers; C3, regewcration condenscr; R2, R3, R4 and K5, flament ballasts; K6, wvoliome control; PH, oscillation control, Sw,

switeh controlling R.F. amplifier stage.

* Rapio News Blueprint Constructional Article No. 52. (See page 104).
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Diagram gives complete details for building the six sets of coils required in: order to give this

set @ wavelength range from 10 to 725 meters.

The primary coil consists of 10 turns of No.

24 S.5.C. wire wound on a form 2% inches in diameter, with whichever set of coils it is used.

necessary to use coils having a large num-
ber of turns of wire, in order to get an
inductance value high enough to cover the
waveband between 200 and 300 meters.
While it is true that a tuned circuit having
a large inductance and a small capacity
will usually give louder signals from any
given station than a smaller inductance and
large capacity tuned to the same station,
it is also true that the selectivity of the
circuit using the small condenser and large
inductance will not be as great as that of
the other combination.

FAULTS OF EARLY DESIGN

It seems to have been the idea of the
designers, of most short-wave receivers, that
these were to be used entirely for reception
of short waves; and that a separate re-
ceiver would be used for the regular broad-
cast band. While the use of plug-in coils
will enable the operator of a short-wave
receiver to cover the different bands, it will
result in a receiver that is not very selec-
tive above 200 meters. The design of most
of these short-wave receivers is rather a step
backward, when compared with the usual
set used for broadcast reception; since prac-
tically all of the sets designed for short-
wave work are of the plain regenerative
type. .
It must be admitted that the use of two
receivers has some advantages; but it must
also be pointed out that the cost of two
receivers is beyond the means of many.
Besides this, there is the requirement of
additional space, not only for the receivers
but for the separate sets of batteries that
would probably be used.

The special short-wave receiver described
in this article was designed to be a flexible

receiver, suitable for use on any wavelength
band merely by plugging in the proper coils.
By referring to the schematic diagram of
this set, you will see that a stage of tuned
radio frequency has been placed before the
usual regenerative circuit. Because of this
additional tuned circuit, the receiver is very
selective on wavelengths above 200 meters,
even though small tuning condensers are
utilized. The audio-frequency amplifier has
been designed for quality reception: it in-
cludes one stage of straight transformer-
coupled and one of push-pull amplification.
Thus, it will be seen that this set combines
the advantages of both the broadcast and
short-wave receivers in one flexible all-wave
circuit,

CONSTRUCTION
The set is so designed that the experi-
menter will find it casy to construct accord-
ing to his personal desires, since a wide

number of types of tubds can be used in
the set. If it is not so desired, the audio-
frequency end of the circuit need not be of
the push-pull type; although the quality of
reception will probably be somewhat better
if this type of amplifier |is used. Another
point in favor of this receiver is that. al-
though a complete equipment of coils to
cover all the wavebands over which the
set is capable of operating would be rather
expensive, the constructor may purchase
the coil mountings and ?wo coils for the
short-wave band at which the receiver is to
be operated most frequehtly, and add the
other coils later when finances permit. This
feature alone is a good  indication of the
flexibility of this receiver.

With the panel and Ssub-panel drilling
layouts shown here, it will be a simple mat-
ter to place the various parts in their proper
positions. It will be noted that, although
the front panel measures orlly 24 inches long,
the spacing from center 'to center of the
variable condensers is 8 inches: more than
the usual spacing of suchjinstruments. Be-
cause of the short wavdlengths to which
this set can be tuned, fthis spacing was
deemed desirable to prevent interaction be-
tween units and eliminate any need for
shielding. The coils are placed at right
angles to each other and sufficient space is
left between them to asstire correct opera-
tion.

In assembling the set, the sub-panel should
be drilled first and the apparatus mounted
on it. After this, the front panel should be
drilled and the condensers|(C1, C2 and C3)
volume control (R6) and 'oscillation control
(PH) mounted. Care should be taken in
laying out the panel and sub-panel, in order
to get the holes at the right points: as
otherwise considerable difficulty will be en-
countered when mountil‘i the apparatus.
After al!l of the parts h;}\'e been mounted
on the panel and sub-panel, the brackets
should be screwed into place and the set
is ready for wiring. The |oscillation control
has been mounted on the front panel be-
cause of the need of readjusting it with the
different coils and tubes that will possibly
be used.

It will be noticed that a double - pole,
double-throw, jack switcl# (Sw) has been
incorporated in the set bétween the radio-
frequency and detector tubes. This switch
is for the purpose of comparing results
obtained with the set when the radio-fre-
quency stage is used and when the set is
operated as a simple regenerative receiver.
It is also helpful in adjuTting the receiver
when it is first tried out.

This shows the arrangement of controls on the front panel of the set. .
tuning dials; C3, regeneration control; PH, oscillation control; R6-Fil. SW, \wolume control

and filament switch.

C1 and C2, warvelength

The plug-in coils are partly wvisible.
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R1 V4
SW L2 v va  RFC T1 Ve T3
6 —l P Pl
B+
LS.
B+
r
LA
V5
R4 3':]R5
E O -
FILSWT T T
i I R6& AND FIL.SW. ON SAME SHAFT. L‘& )t s
R AC+ A+  B- B67V. C-AMR B+90V. C-POWER B+POWER ~

This schematic wiring diagram gives complete details of all electrical connestions in the receizer; and the symbols which are used to identify them
correspond seith those in the other lustrations, as seell as the text,

Care should be 1aken in placing the grid
leak R1 and grid condenser C4, to keep
them away f{rom the plate wires leading
to the radio-frequency tube (V1) and also
from the radio-irequency choke (RIFC) in
the detector plate circuit.  The sub-pancl
mounting brackets are placed as indicated;
one slightly off center to provide additional
support for the weight of the audio-fre-
quency transformers (T1 and T2).

TESTING AND OPERATING

After the wiring is completed the set
may be tested. It is best to throw the
double-pole switch so that the aerial and
ground are counnected to the primary of the
second tuning unit, in order to get accus-
tomed to tuning the regenerative part of
the receiver. It will be noticed that the
set is very sclective on the short waves;

but, the nearcr you come to the band be-
tween 200 and 500 meters, the more inter-
ierence will be experienced. llowever, when
the radio-frequency stage is connected in
the circuit, the selectivity is very good, on
both broadcast and short waves.

Having spent some time testing the rc-
ceiver in this manner, the aerial and ground
<hould be counected to the primary of the
first tuning unit by throwing the switch
(Sw) in the opposite dircction.  The ad-
justment of the oscillation control (PH)
is not difficult. Tune in a station near the
lower end of the condenser scale, turn back
the dial of C3 and then slowly turn the dial
on the oscillation contrel (PH) to the leit.
On returning the dials C1 and C2 no squeals
should be heard; if they are heard, turn
the oscillation control still farther to the
Teft. If it is found impossible to control the
oscillation in this matter, move the primary

= e —— -

E.L-_L e e |

«f the second tuner further away from the
secondary. The relation of the primaries
«n the tuning coils L1 and L2, to their re-
-pective secondaries, governs the selectivity
of the set.

It was found in testing the receiver that
different adjustments of the oscillation con-
trol (PH) were nceded for some of the
coils, although most of the coils could be
operated without the adjustment.  When
experimenting with the set, a 199 tube was
tried in the radio-frequency stage and was
found to be easier to control than a 201A
hut, since it was not difficult to adjust the
201 A and since the signals were louder with
this tube, it was finally chosen. In changing
the tubes, the automatic filament controls
(R2, R3, R4 and R3) were found very con-
venient, since they are easily changed, per-
mitting the use of any type of tube without
changing the batteries.

- — :-:;*H

= { ——— ]
B+ C- cH c- ﬂ
-LS + PONER POWER B~ A+ | A-! AMP B+67 V. [B+90V.
. © OO |8, o)

This pictorial wiring diagram indicates the cract

tuder the sub-base panel.

act arrangement of all twiring
corresponding wires and holes, which ure stmilarly marked in the diagram of the wiring above the sub-buse panct and the lcads to pancl apparatus,
which appears on the opposite page.

[ S

Letters and numbers in this drawing refer to
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In the audio-irequency stages, care should
be taken to sccure the proper “C™ and "B
battery voltages recommended hy the mann-
facturer.  This information will he found in
the cartons in which the tubes are sold.
When using two 171-type tubes in push-pull,
it is possible to secure
dance-hall volume.
Using the 210 -type
tubes with 425 volts
on the plate, terrific
volume can he ob-
tained.

The grid condenser
(C4) has a capacity
of .00025-m{,, and the
grid lealk (R1) has a
resistance of 5 meg-
ohms.  Grid leaks of
different values should
be tried, in order to
determine which pro-
duces the hest results,
If the set has a tend-

The illustratic

! holes requived for wmounting parts on the front pancl of the receizver.

as uot wnnsual to find a sta company this article, cicarly show how vari-

cvery degree on the tuning  ous coils may be plugged in the coil sackets
i order to receive stations on  different
wave bands, For receiving stations on any
COIL DATA

particular wave band two coils of identical
construction are required.  One coil (1.1) is
used as an antenna
coupler, and the other
(1.2) as a radio-fre-
quency  transformer.
Each coil consists of
two windings, a scc-
ondary (S) and a
tickler (T). The pri-
mary  winding (™)
has the same number
of turns for all wave-

ms of the receiver, which ac-

lengths and is at-
tached to the coil
socket with a hinge,
which makes it pos-
sible to adjust the
coupling between the
primary and sccond-

ency to howl, try a ary coils. The tickler
grid condenser  of windings of the coils
.0001-mf. capacity. for pesition L1 are

In testing the re- not used.  If manu-
ceiver in the Ranio factured inductors are
N Ews Laboratorics, purchased, the tickler

coils covering all the
wave-lengths from 10
to 530 meters were used.
wave stations from great distances were
tuned in. and some very interesting phone
conversation hetween amateurs on the Pa-

Amateur short-

ing wnder th

ondenser and

shoten the errangement of parts and

connections  may he
disregarded. If the
coils arc made at home the tickler may be
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A Screen-Grid Short-Wave Receiver*

A Three-Tube Set Employing the 222-Type Tube
as an R. F. Amplifier at Ultra-High Frequencies

HE screen-grid short-wave receiver

I described in this article is entirely

different from the usual short-wave
receiver. Most of the short-wave sets which
have been described heretofore have been
designed primarily for the experimenter who
desires economy and maximum efficiency,
rather than ease of control. As a result, the
average short-wave set employs only two
tubes and is rather complicated in its opera-
tion.

In this receiver an attempt has been made
to simplify the construction and operation
as much as possible, nevertheless retaining
a high degree of sensitivity and selectivity.
In other words, this set represents an en-
deavor on the part of the designers to
build into a short-wave receiver the desir-
able characteristics of the usual broadcast
receiver.

At this point it should be explained that
there is a great difference between the ¢ffi-
ciency of a receiver and the sensitivity of
a receiver. Every efficient receiver must
necessarily be sensitive; but it does not
follow that a sensitive set must be efficient.
For example, a correctly designed three-
tube receiver, employing a regenerative de-
tector and two audio stages, may be both
highly efficient and very sensitive; whereas
a carefully planned five-tube set, employing
two R.F. stages, a non-regenerative detector
and two A.F. stages, may be equally as
sensitive, but not as efficient—because two
extra tubes are required to do the same
work.

From the example in the above paragraph
it may be seen that high effictency is not
always a necessary, nor even a desirable
characteriftic; as a five-tube tuned R.F.
receiver is much to be preferred over the
three-tube regenerative; even though both
sets are capable of providing practically the
same results, The reason is that by
slightly lowering the efficiency of the tuned
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Fig. B. Ample space is available on the baseboard for mounting parts without crowding.

By Fred H. Canfield

Fig. A. This picture, taken in Rapio News Laboratories while testing the Screen-Grid Short-Wave
Receiver, clearly shows the wnecat, unencumbered appearance of the front panel,

The coils for other

wavebands are at the left.

R.FF. receiver, the set possesses all the de-
sirable features of the regenerative set and
in addition becomes much simpler to oper-
ate and the circuits are much more stable,

DESIGN OF THIS SET

The principle of design described above
has been applied to this short-wave receiver.
In building the set, sensitivity and selec-
tivity were given the first consideration,
stability and ease of operation second con-
sideration and then the efficiency was made
as high as possible. Of course, it would
have been possible to increase the efficiency,
but this increase would not have been de-
sirable; as it is not neceded, and it would
complicate the operation of the set con-
siderably. However, notwithstanding these
facts, this receiver is more sensitive and
produces greater volume than mest short-
wave sets of other designs.
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greatly increases the cfficiency of the sct, especially at the wultra-high frequencies.

* Rapto NeEws Blucprint Constructional Article No. 62. (See page 104),

The average short-wave set consists of
a regenerative detector fallowed by a stage
of A.F. amplification, king a total of
two tubes. It is seldom fthat a short-wave
set using more than two tubes is con-
structed ; as the addition of a tuned R.F.
amplificr to a receiver of this type might
complicate the set to suih an extent that
the added sensitivity would be of little
value. On the other hal%d, if an untuned
R.F. amplifier using a 201A-type tube were
connected ahead of the detector, the gain
in amplification would be practically negli-
gible. Therefore, up to 'the present time,
the set employing a regenecrative detector
with a one-stage A.F. amplifier has been
considered the best possible combination for
short-wave reception.

The screen-grid short-wave receiver has
several advantages over the usual regenera-
tive type. It employs a tatal of three tubes
in a circuit consisting of one stage of R.F.,
a regenerative detector and one stage of
AF. amplification. The R.F. amplifier is
of the untuned type and uses the screen-
grid (222-type) -tube. Therefore, it does
not add a tuning controlj but it does pro-
vide an appreciable gain| in amplification,
due to the fact that this tube is used. Ac-
cording to James Millen, the designer of
the receiver, the amplification of the R.F.
stage is between 3 aml 4, depending upon
the wavelength,

The addition of the R.F. stage has many
other desirable effects upon the operation
of the receiver. First, it makes the re-
ceiver much more stable im operation. Sec-
ondly, it prevents the detectar tube from
radiating energy into the aerial. Thirdly,
it makes it possible to calibrate the tuning
dial of the set; as the dize of the aerial
has no effect upon the tuning condenser.
Fourthly, the dead spots (points on the
tuning dial where the se] cannot be made
to oscillate because of aerial characteristics)
of the set are eliminated, by virtue of the
fact that the aerial is not connected to the
detector circuit of the seti’
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Fig. 1,

The symbols used in this complete schematic wiring diagram of the Screen-Grid Short-

Wazve receiver correspond to these used in the text, list of parts and other illustrations.

The picture showa as Fig. A reveals the
simplicity of this recciver as compared
with other short-wave scts. In the center
of the front panel there is an illmminated
vernier dial, and this serves as the only
tuning control {for the entire receiver. The
knob in the lower left corner of the pancl
controls the battery switch, and that in the
lower right corner of  the panel the
volume-control resis-
tor.  These are the

%-:Sh

circuit of the screen-grid tube with the
arid circuit of the regenerative-detector
tube. The coupling between the various

windings is fixed; P, the primary winding,
is in the plate circuit of the screen-grid
tube, S, the sccondary winding, is in the
arid circuit of ‘the detector tube and T,
the tickler winding, is in the plate circuit
of the detector tube. The receiver is tuned

0 R - 1D} -

only controls; as all
rhicostats  and  coup-
ling adjustments were
avoided by the de-
signer  when  building
the receiver.

m

This bottom ticiv

of the bascboard shows

that the  battery - cable

lcads are attached direct-
ly to the parts.

Fig. D,

The pictures (Figs. B, C and D) show
the simplicity of construction behind  the
panel and under the baseboard. With the
exception of the three instruments mounted
on the front panel, all parts of the set arc
fastened to the wooden bascboard and, in
most cases, wood-screws are used for the
purpose. Two wooden strips are fastened
along the edges of the base on the under
side and these make it possible to cunceal
most of the wiring under the baseboard.

The compactness of the receiver is an-
other important feature. The front -pancl
is 7 x 18 inches and the baschoard measures
9 x 17 inches. The total weight of the set
is less than ten pounds.

FEATURES OF THE CIRCUIT

IFig. 1 shows the complete circuit of the
receiver, V1 is the screen-grid RIS, am-
plifier tube, V2 is the detector tube and V3
is the A.F. amplifier tube. It will be no-
ticed that the aerial circuit is untuned, and
that an R.F. choke coil (L1), which is con-
nected between the control-grid and the
filament of the screen-grid tube V1, serves
to couple the acrial circuit to the receiver
without the necessity of a tuning control.
1.2 is a special plug-in R.F. transformer
with three windings, which couples the plate

by C1, the variable condenser comnected in
shunt  with ihe sccandary  winding.  The
AF. circuit of the receiver is standard and
cmployvs the usual andio transformer (T1).

5
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A close examination of the circuit will
show that it possesses several unusual fea-
tures and refinements. Automatic filament-
hallast resistors (R1 and R2) arc used,in
place of rheostats for controlling the fila-
ment current of the tubes. Rl regulates
the filament current of the screen-grid tube
and R2 controls that of the detector and
AF. tubes. The volume and regeneration
of the receiver is regulated by a variable
resistor in the plate circuit of the detector.
This resistor (R4) varies the voltage ap-
plied to the detector tube, and it is shunted
by a l-mf. by-pass condenser (C6). An
R.I% choke coil (L3) is connected between
the plate terminal of the dctector tube and
the primary winding of the transiormer.
and this prevents R.F. current from enter-
ing the AF. amplifier and also improves
the eemtrol of regeneration.

I’ARTS REQUIRED

Another  feature of the receiver which
has not been mentioned previously is that
the use of plug-in coils permits a wave-
length range of 15 to 115 meters.  Also,
another coil may be obtained which permits
the reception of stations in the broadcast
wave band. Four coils are needed to cover
the band of short waves mentioned above
and these coils are used in the position of
1.2 in the circuit. They fit into a special
six-contact socket and it is a simple matter
to change from one coil to another.

A complete list of the apparatus required
tor the constructicn of the receiver is as
lAUl]n\\‘S:

One variable condenser, double-spaced .000-
125-mf. (C1);
Two by-pass condensers, 0.5-mf.

3);

One fixed mica condenser, .001-mf, (C4) :
One fixed mica condenser, 00025-mf. (C3);
One by-pass condenser, 1-mf. (C6);

One special R.F.

coupling (L.1);
One set of four plug-in coils, with socket

(L2);

One RI. choke coil, short-wave type (1.3):

One filament-ballast unit, 222-type (R1) ;

Onc grid leak, G-megohm (R2);

One filament-ballast unit, 112 type (R3):

One volume-control rheostat, 0-500.000-0hm
(R4);

One AT, transformer (T1) ;

(C..’, 211)«1

choke coil for antenna

pe

R?) (TI

Fig. C. This top wicw of the reeciver shows the exact arrangement of parts; and that on the
nupper side of the bascboard the wiring, brought through the holes seen in Fig. D aboie, is iuvisible,
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Layxout and upper wiring of the Screcu-Grid Short-ll'aze Receizver.
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Wiring below the baseboard. Each hole bears the same number here as in Fig. 3 above.
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Fig, 5. This drilling layout shows the cxact location of all holes required for mounting the wari-

ous purts on the frout pancl of this receiver.

One single-circuit jack (J1):
One battery switch (SW)

One vacuum tube, 222-type (\'1);
Two vacuum tubes, 201.\-type

V3,

Three tube sockets, UX-type;
Two grid-leak clips for L1 and L3;
One vernier dial, illuminated type;

One front panel, 18 x 7 x 3/16 inches;
One wooden baseboard, 19 x 9 x 74 inches;
One battery cable, 7-wire type;

One binding post;

Connecting wire, screws, solder, ctc.

Most of the parts mentioned in the above
list are standard. However, the two R.F.
choke coils require special mention. The
R.F. choke coil I.1 was especially designed
for antenna coupling on short wavelengths.
and is the only one of its kind which has
ever been brought to the attention of the
writer. It fits in a standard grid-leak clip

(V2 and

and has an inductance slightly less than 2
millihenries. It is much ecasier to buy this
piece of apparatus than to attempt its
construction ;: however, the fan who wishes
to do so may find it interesting to experi-
ment with coils of various sizes in this
position.  Alse, a resistor might be sub-
stituted for the choke coil, but the results
would not be quite as satisfactory. In
order to determine the size of resistor which
will give most satisfactory results, several
units of less than 100,000 ohins should be
experimented with. The choke coil which
is used in the L3 position also fits in a
grid-leak mounting, but this is a standard
unit, and any short-wave R.FF. choke coil
may be substituted, if desired.

The tuning condenser specified has a
capacity of .000125-mf. and is of the double-
spaced type; this condenser is provided
with pigtail connections and is of low-loss
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design throughout. Thereiore, it is ideally
suited for short-wave reception, but any
efficient condenser of this capacity may be
used.

COILS REQUIRED

The four short-wave coils illustrated in
this recciver are manufactured units; how-
cver, home-made coils may be used, if de-
sired. The following directions tell how
to build coils which duplicate eclectrically
the ones shown in the illustrations:

Each of the four coils is wound on a
piece of bakelite tubing 2 inches in diam-
eter.  The smallest coil requires a form
234 inches long, and this coil has a wave-
length range of 13 to 25 meters. The next
largest coil, with a wavelength range of
24 to 40 meters, requires a form 234 inches
in length. The two largest coils, with
wavelength ranges of 37.5 to 65 meters and
64 to 113 meters, respectively, are wound
on forms 334 inches in length.

Each of the four coils has three separate
windings. S, the secondary, is wound with
spaced turns of heavy enameled copper
wire. P, the primary, consists of turns of
fine enameled wire wound between the turns
of the secondary coil. The tickler winding
T consists of a few turns of wire wound
Y4-inch below the end of the primary wind-
ing. This method of construction is clearly
illustrated in Fig. 2.

In constructing home-made coils provis-
ion may be made for using the same type of
socket receptacle if desired. This socket
consists of a bakelite disc with a maximum
diameter of 414 inches. A circular hole.
2 1/16 inches in diameter, is cut in the
center of this disc, for the coils to fit into.
Six contact springs of phosphor bronze or
spring brass are mounted at equal distances

4 T!
LenerE  IHEIGHT | DiameTER | PRIMARY |SECDNDARY| TICKLER
RANGE (A) (8) S1ZE |TURNS| SIZE [TURNS| SIZE |TURNS
L 0 26 26
”2’:9:2?‘ 5% 2 enamel &4 EJA?AEL 24 |2 | 4
65.70 37 5/," " 6 4 2
METERS 3 /8 2 ENZAMEL 13 ENA?AEL 14 D.SG.C 3
40.T0 24 3/ n 6 2
CSOCN‘;:&T METERS 24 4 EN%MEL 6 ENL&AEL 7 o.se.c 2
! 25.70 15, 3" » 206 14 26
.. S L HEAD Ms*reonss 2 /8 2 ENAMEL 4 ENAME | 4 0.8 € 2'
il Vi il | PHOSPHOR BRONZE,
]‘ “Il!. ‘!Inl i OR SPRING. BRASS NOTE: SLOT FiTS
r SL‘OT' . ES;TAcT OVER LOCATING LUG.
<Y | Sl R, . £ K CHECK HOLDS COIL
k‘ 14 ;‘ﬁ ZZ)| o0 UPRIGHT IN SOCKET.
—8- 8 1 49‘ 3
‘ | < | DIMENSIONS FOR .0 |
C e SPACING REMAIN | e—x—
s CONSTANT FOR ALL
COILS,AS SHOWN.
A
T He
it
1 ot !
g g

2 PRIMARY TERMINALS
4 SECONDARY "
6 TICKLER "

Fig. 2. This diagram gives details for making the four short-ware plug-in coils which are required, in order to cover the waveband of 15 to 1135 meters
with a 125-mmf. condenser, and also how to make the base receptacle, into which the coils are plugged.
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apart around the circumference of the
smaler circle, and these springs make con-
tact with the contact screws of the plug-
in coils.  Also, a locating lug, which fits
into a slot of cach plug-in coil, is mounted
on the base to insure that the coils shall
be inserted in the socket in the proper

manner.  The method of constructing the
base is clearly shown in the constructional
drawings.

Jefore winding the ceils, it is necessary
to drill six holes at one end of cach of
the coil forms. These holes are for the con-

necting  serews  which are the means  of
providing contacts between  the coil  and
the coil sacket,  They are spaced cequally

on the circumierence of the coil form, and
Y-inch irom the end of the tube.  After
the holes have been drilled, machine screws
should be fitted into them, with the head
of the screw on the outside of the coil
form and a nut on the inside to hold the
screw in place.  Now, place a number along-
side cach serew, starting with 1 and con-
tinuing in a clockwise direction until the
last screw is numbered 6. Next, between
screw terminals numbers 1 and 6, cut a slot
14-inch long and Jg-inch wide in the tube.
This slot fits over the locating lug of the
coil socket.  Also, as a further precaution,
a check may be located between the ter-
minals 3 and 4 to support the tube on the
other side.  This check may be a short
machine screw.

In winding the 15-meter coil, the second-
ary winding should consist of 4 turns of
No. 14 enameled wire spaced the equivalent
of one turn apart.  The primary coil con-
sists of 4 turns of No. 26 enameled wire,
wound between the turns of the secondary
winding.  The tickler coil is wound Y4-inch
below the secondary winding and consists
of 2 turns of No. 26 D.C.C. wire. All coils
are wound in the same direction.

The other coils are of similar construction
to the 15-meter coil described above. The
40-meter coil has 7 twms of Na. 14 enam-
cled wire on the secondary, 6 turns of No.
26 enamcled wire on the primary and 2
turns of No. 20 D.S.C. wire on the tickler.
The 65-meter coil has 14 turns of No. 14
enameled wire on the sccondary, 13 turns
of No. 26 enameled wire on the primary
and 3 turns of No. 26 enameled wire on
the tickler. The 115-mcter coil has 24 turns
of No. 16 enameled wire on the secondary,
24 turns of No. 26 enameled wire on the
secondary and 4 turns of No. 26 D.S.C.
wire on the tickler.

After the four coils have been wound,
connections  shonld  be made between  the
ends of the coil and the contact screws
mounted at the base of the coil form. Ter-
minal No. 1 conneets with the beginning
of the primary winding, that is, the end
of the winding nearest the base of the coil
form; terminal 2 comnects with the other
end of the primary: terminal 3 connects
with the beginning of the secondary wind-
ing which is adjacent to the begimning of
the primary winding, and terminal 4 con-
nects with the end of the secondary wind-
ing. Terminals 5 and 6 connect with the
tickler winding; terminal 5 with the end of
the winding which is nearest the base, and
terminal 6 with the end nearest to the pri-
mary and secondary windings,

WIRING SIMPLE

The arrangement of parts on the base-
board is shown clearly in Fig. 3 and Figs.
B and C. This placement of parts is prob-
ably the simplest from the wiring viewpaoint,
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but it is not essential that it be followed
exactly. Good results may be obtained irom
any arrangement of parts which does not
areatly lengthen the wiring required in the
R.E. circuits.  All of the parts arc held in
place with wood-screws. with the exception
of the variable condenser (C1) which is se-
cured in place by two machine screws which
pass through the base.

Binding posts are not used in the power
circuit of the set, but the wires of the
battery cable are connected directly to the
proper terminals in the set. This methad
ereatly facilitates connecting the set to the
batterics,  In the pictorial and schematic
wiring diagrams, a color code is given for
the battery cable; but any other code will be
just as satisfactory.  Alse, if the cable has
more than the s required  wires, three
wires may be soldered together in order to
provide separate leads for the "A—="" "B—="
and "Ground” connections,

.

Ability to obtain good results irom the
receiver may be gained only by practice in
tuning the set, Until the operator has had
a little experience it might be well to prac-
tice adjusting the coils for the short-wave
program of KDKA, which is broadcast on
i wavelength of 62,5 meters. This station
will be received when using the 37.5-to-65-
meter coil. Probably the simplest way to
tme in a telephone station is to make the
detector tube  oscillate by adjusting  the
volume-control resistor (R4) : and then the
carrier wave of the station will be received
when the variable condenser (C1) is scet
at the correct position,

A Good Screen-Grid Clip

The accompanying drawing shows a sim-
ple way to make a good clip for screen-grid
tubes irom an empty cartridge shell.  Any
shell between 30 and 45 calibre may be used
tor the purpose; but the cartridge should he
fired before any attempt is made to use the

DRILL HOLE |

-=ZTT )

]
:‘631' OFF HERE

FILE SLOTS j

SHELL-TYPE CLIP WITH |
ATTACHED BINDING POST

An excellent  terminal  clip for a 222-type
Csereensgrid) tube may be wede from an enipty
curtridge shell, with the aid of (J file and pliers.

shell.  First, saw or file off the shell about
three-quarters of an inch from the primer
(closed) end or base; and then file four
slots at right angles, making four prongs.
Next, with a pair of round-nose pliers, bend
the tips of the prongs outward a slight dis-
Slightly below this hend the prongs
<hould be bent inward sufficiently to fit the
terminal snugly.,

tance.

A Screer-Grid Short-¥Fave Fecolwr

Ferm eoppright, 1920, Ea. Pub. Co.

-—11 Meroer Street,.

# THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

W you use alternate parte instead of those listed in the frat sclumn of manufacturers. be careful o allow for any possible difference in size 17'..., those originelly uesd

) SYMBOL. | Quantity NAME OF PART REMARKS l‘z""h‘" MANUFACTURER ¢
1 _1 | Variatle condenser | ,000125 m!,, double~spaced tyre $4,50 | 2 |\
2,3 _ | 2 | By-pass conlensers 0,5 mf,, raper type, moulded cese _ |__ ,70 2 _ |- l___._ B
c4 1_ | Pixed condenser 001 =f,, mica type . 45 | 23 B
cs 1 | Fixed condenser _ 00025 n!f., mice type 35 2 | | o
c6 1 _ | By-pass condenser 1 mf., paper type 80 |2 | R
Ll 1_ |R,?, choke coil 2 millinenries 1,0 | .1 R
RE 1__ | Plug-in coil set 4 Special, plug-in type shorteweve I DR SR,
I N B coils with socket -~ 10,00 1 = N
La 1 _ |R.P,_choke coid Short-wzve tyre . 1,25 | 1 e — .
Rl 1 Fil.ballast unit 222 type B 1.10 3 |
R2 1 Orid leak 6 rmegohme 250 4 ~ - o
R3 1 Fil.bdallast unit . 0.S-azpere, 5-volt type 1A 3 —
R4 1 | Varisble resistor __ |0 = 500,000 ohma 1.5 | 5. S
1 1 | AF, tranaformer 311 ratio 6,00 6 o
N 1 Teleproze jack Single-circult type X «4C 7 R
sw 1 | Battery switch Panel-mourtirng type _Wrr
vl 1| Vaguwn tube 222 type (screer_grid) _|__6a5C 8 _J
v,v3 2 | Vacuum tubdes 2014 type 1,95 | 8
~ 1| Tuning dial Illuxinated vernier type 8,25 |1 o
3 Grid-leak clipe Standard single mounting 35 4
1 | Front panel 18 x 7 x 3/16 inches [ Priges very
1 | Basetoard 17 x 9 x 1/2 inches o B N
1 | Battery cable Tewire tyype . «55 10
B | Comection wire Flexible ineuletion %0 10
t l v o
- o NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.
! ¥ational Company . 11 Belden lanufsoturing Cou.-pu_:y—. [ o
Yalden, Maes, _ 2300 S, Westerr Ave., Chicago, I11,
2 Merovox ¥ireless Corporation n 20
_70 yash._§t,, Brooklyn, K.T,
3 Radlall Compeny (Arperite) 2 2i
S0 Franklin St.,, New York City .
4 13

Arthur H, Lyrch, Incorporeted
Fiek Eldg., New Tork City

5 Flectrad, Inca (Rovalty) ue B
- 175 Varick St., New York City _ S -
6 silver Warshall, Inca_ (S-M) . 7 s &

846 W, Jackeson Blvd,, Chicego, Ill.
Yexloy Merufecturing Company
9 South Clinton S%,, Chicage, 111,

5 c, P Mamufecturing Company (CeCo) ! W
__ 702 Fdady S%,, Providence, R, T, _— .
9 hmerican Hard Rubber Company (Age) IS o

New York City

Ne.62

0 laying out and drilling tiie penil end sub-base,




work that is being accomplished by

amateurs and broadeasters on the
short waves (i.e., below 100 meters), many
radio fans have become passessed of the
idea that the apparatus used for such re-
ception must necessarily be complicated.
expensive, and difficult to construct and
operate. These fans read of the success of
listeners in South America. Africa, Aus-
tralia and New Zecaland in picking up
programs transmitted on short wavelengths
from Schenectady and Pittshurgh in the
United States, and from Loncon, in Eng-
land ; and of the similar success of Ameri-
can listeners in hearing broadcasts from
Ingland, Holland, Germany, Russia, Siberia
and Australia. As a result, they are apt
to conclude that the receivers must con-
tain at last eleven tubes and be two yards
long,

The truth of the matter is that the re-
ceivers employed by the majority of these
listeners are of the simplest possible de-
sign, rarely containing more than three
tubes and usually only two. They are of
the “straight regenerative” type, and can
be made in an hour or so of spare parts,
such as are found in every experimenter’s
junk box. They enable their owners to
pick up the programs of numerous short-
wave broadcast stations, conversations be-
tween amateurs using voice transmission,
and code signals from thousands of ama-
teur and commercial transmit'ing stations
in every part of the world. The “thou-
sands” is no exaggeration; for there are
more than 16,000 licensed amateur trans-
mitting stations in the United States alone,
and large numbers in other countries. In-
ternational communication hetween these
stations, over distances as great as there
can be between two points on this earth, is
a nightly affair.

BEC:\L’SE of the extragrdinary DX

OUT OF THE JUNK BCX

IFor the purpose of illustrating how sim-
ple an efficient short-wave receiver can be,
a member of the staff of Rinio News se-
lected-a handful of idle parts from his own
private junk box and assembled a complete
two-tube set in less than two hours' time.
fle worked a second evening “juggling” the
various coils, to make them cover the short-
wave bands from 20 to 100 meters, but the
reader of this article will be spared this
work; all the data are ready for him. The
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A “Junk 'Box” Short-Wave*

Receiver

For the Experimenter Who Wishes to Try His
Luck Below a Hundred Meters

By Robert Hertzberg

FEATURES OF THIS SET

TJHE little short-wave receiver de-

scribed in the accompanying ar-
ticle possesses the following features,
which will appeal to everyone:

(1) It will pick up short-wave broad-
cast, amateur and commercial stations
operating between 20 and 100 meters.

(2) It may be assembled in two
hours. o
(3) Its cost is practically mothing;
as the necessary parts may be found
in almost every experimenter’s junk
box.

(4) It is easily operated, as it uses
only two controls and two tubes in
a simple circuit.

little outfit produced such gratifying re-
sults that we have decided. to publish
the following description of it. The de-
signer of the set guarantees that any read-
er who duplicates it exactly will be re-
warded with more thrills than he has ex-
perienced from any other radio receiver in
several years.

The first thing to do, of course, is to
gather together the necessary parts. You
will need the following:

One wooden baseboard, not smaller than 10} by
7 inches and at least 34-inch: thick.

Three UX-type tube sockets.

Two 32-mmf. *“midget” variable condensers (so-

called *“verniers” usually used in broadcast

receivers for neutralizing or compensating pur-
poses), C1 and C2.

.0001-mf. grid condenser and a 3-megohm
leak, (a regular .00025-mf, size will work, but
the smaller condenser is better on the short
waves); C4, RI1.

One battery switch, SW.

One R.F. choke coil. (This is important; if you
haven't a good one on hand, buy one that will
work from 20 meters up); L2.

One A.F. amplifying transformer (anything avail.

able); TI1.

t4-ampere filament
mountings; R2, R3,
Nine spring binding posts.
Five burned-out tubes with UX-type bases.
Enough scrap brass to make L-shaped mountings

for the two midget condensers and the bat-
tery switch and for the aerial coupling con-
denser, C3.

One

Two ballast resistors, with

CONSTRUCTION SIMPLE

The first thing to do is to make the
I.-shaped brackets to hold the midget con-
densers and the battery switch upright.
Select any odd strips of stiff brass, about
$4-inch wide, and bend three picces to form
L’s about two inches high, with legs half
an inch long. Drill the legs to pass small
wood screws, and the upper ends to pass
the mounting studs of the condensers and
the switch. Screw them down along the
front edge of the basehoard, as shown
clearly in the accompanying illustration,
and mount the instruments afterward,

® Rapto NEws Blueprint Constructienal Article No. 58. (See page 104).

Now nail or screw down seven of the
spring binding posts along the black edge
of the board, and the remaining two on the
right edge, near the back. Continue by
screwing down the R.I. choke L2, the
transformer T1, the filainent ballasts R2
and R3, the three tubc sockets. Sepa-
rate the two sockets on the left enough to
leave room for the grid condenser.

The two sockets at the right are for
tubes, but the one at the left acts as a
receptacle for the plug-in coils used with
the receiver. Before making up these coils,
construct the aerial coupling condenser C3,
as shown in an accompanying illustration.
This condenser has a very small capacity,
and its adjustment is not at all critical.
Any arrangement for separating two pieces
of brass or copper each one-half inch square
is satisfactory.

Break the glass bulbs off the five burnt-
out tubes, and clean the insides of the bases,
removing the connecting wires, bulb stems
and cement. If the cement defies removal
by ordinary scraping, heat the bases gently
over a gas flame and scrape it out as it
softens.  Apply a soldering iron to the
prongs in the bases and melt out all the
solder so that new connecting wires may
be pulled through later. If the solder re-
fuses to flow out, push a toothpick through
each pin while the metal is still soft, and
ream the opening clean. Also file off the
little bayonet-lock pins on the sides of the
bases.

MAKING THE PLUG-IN COILS

In order to provide the receiver with a
wavelength range of 20 to 110 meters, five
plug-in coils, each containing a grid and
a tickler winding, are necessary. The tube
bases are long cnough to accommodate the
required number of turns of wire for the
first four coils; but the fifth base must he
fitted with an extension that will make it
about three inches long. Simply glue "a
piece of cardhoard around the base and tie
it up with cord until it dries. When the
wire is wound on it later it will remain
tightly in place.

Following are the specifications of the
five coils:

No. 1: Grid and tickler windings, each 7 turns;
wavelength range, approximately 19 to 25
meters,

No. 2:

Grid and tickler windings, each 10 turns;
range, 25 to 35 meters.

No. 3: Grid and tickler windings, each 15 turns;
range, 35 to 45 meters.

No. 4: Grid and tickler windings, each 22 turns;
range 45 to 64 meters. Tickler wound as double
layer to save space.

No. §: Grid and tickler windings, each 40 turns;

range, 62 to 110 meters. Tickler also double.
layer.

The grid coils are all wound with No. 24
D.C.C. wire, and the ticklers with No. 28
D.C.C.
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The covneetions of the ‘junk-box" shortica recciver are shown heve in straight lines for clearness: but in the set itself, they are run as
short and direct as possible—cspecially the arrial and detecror lcads carrying R, energy, becanse of the high capacitive transfer of cuergy at ultra-
wigh frequencies.  1he constructor, bearing in mind this rule, may depart from the layout heve ax the apparatis he has at dGaud sifgests,



Before starting to wind the coils, drill
through each of the bases four small holes
to pass the ends of the windings. The proper
places for these holes can be determined
from a careful study of the illustration,
which shows how the various ends connect
to the four prongs in each base.

To start coil No. 1, push the end of the
spool or roll of No. 24 wire through the
hole nearest the open end of one of the
bases, leaving a free piece about five inches
long. Wind on the required seven turns,
cut an extra five inches, and pull the end
through the second hole. Start the tickler
winding about a quarter of an inch away,
and wind in the same direction. Leave
generous ends on the wires.

It is extremely important that the four
loose ends you now have be connected prop-
crly to the four prongs. The loose end of
the top of 'the grid winding is pulled
through the pin that makes contact with
the plate or “P” terminal of the tube
socket. The bottom of this same winding
is pulled through the pin that makes con-
tact with the “F+" socket terminal (which
should be the one under the “P” terminal and
diametrically opposite.the “G” post). The be-
ginning of the tickler (the end nearest -the
grid coil) goes through the other filament
pin, while the other end goes to the grid pin.
Study the arrangement of the pins in .the
base, not how they fit into the socket, and
you will have no trouble. After pulling
through the wires, solder them at the tips of
the prongs and cut them flush.

The other coils are wound in exactly the
same fashion, except that for Nos. 4 and §
the ticklers are wound double layer. The
wire in all cases may be secured with col-
todion or other prepared coil binders. This
treatment -is not absolutely necessary, but it
will keep the coils in good condition.

CONNECTIONS

The wiring of the set is so simple, and
is made so plain in the diagram and the large
iltustration, that little comment need be made
on it. The letters, “F,” “G,” “P” and ‘F,”
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The simplicity of the construction of this receiver is apparent from a glance at the circuit diagram

abote, as well as the pictorial lavout on the preceding page.

The interchangeable inductance, L1, is

seound on an old” tube-basc, and® plugs into' the tube socket seen i the picture belose.

alongside the coil L1 in the schematic dia-
gram, represent the terminal markings on the
socket which acts as the coil receptacle. The
connections are short and direct, the grid
leads being especially so. The grid condenser
need not be screwed down, as the short
lengths of wire connected to it will hold it
i place.

The rotor connections of the midget con-
densers' are wired together. A short lead
extends from Cl to the “F4 post on the
coil receptacle, and sthence to the ground
binding post; while another lead. from C2,
runs two inches to the nearest filament post
on the detector-tube socket, V1.

The circuit is of the simplest imaginable
regencrative .type, with the aerial coupled
directly ta the grid tuning coil by means of
the tiny condenser C3. This wavelength
range of the set depends on the size of this
grid coil and the capacity of .the tuning con-
denser, Cl. Regeneration is made possible
by the tickler coil, connected in series with

All the connections employed in this set are made on top of the wooden baseboard, as may be seen tw
the illustration. The capacity, C3, consists of two separately-movable metal plates.
.

the plate-circuit elements, and .is controlied
by the other variable condenser C2.

Circuits of this type, when used on the
regular broadcast band (200 to 550 meters),
radiate and cause terrible interference in
neighboring receivers; but they are not at
all obnoxious on the short waves because the
average-size receiving aerial cannot readily
he shocked into oscillation at wavelengths as
low as 20 to 100 meters.

OPERATION AND TUNING

To place the set in operation, connect your
regular acrial and ground to the posts pro-
vided for them and hook-up the usual six-
volt “A” battery and one or two 45-volt
blocks of “B” battery. Run a wire from the
22Y5-volt post on the first block for the de-
tector tube, and use the full 45 or 90 volts on
the amplifier. (Note: A “B" socket-power
unit cannot be employed with a short-wave
receiver.) Push the tip connections of a pair
of headphones through the two clips on the
right hand edge of the baseboard, insert
201A-type tubes in the two tube sockets, plug
in coil No. 4 as a starter, and snap on the
battery switch.

The set should regenerate without trouble
when the condenser C2 is turned in slowly.
With the tuning condenser practically all in
(near maximum capacity) you should be
able to pick up KDKA, Pittshurgh, on its
62.25-meter wave. (This station has what
is probably the most consistent short-wave
broadcast transmitter in the world.) You
should hear it also on coil No. § with the
condenser all out (minimum capacity). With
coil No. 4 you should also pick up, without
delay, the signals of WLV, on 52 meters.
With coil No. 2 and most of the condenser
in, WGY, on 3277 meters, should roll in
uicely.  Once you hear these stations you
will have some definite condenser adjustments
to rely on in “fishing” for stations on other
waves,

To obtain smooth control of the regen-
eration is a simple matter. Fach coil, when
the tuning condenser Cl1 is set at maximum,
should start oscillating just as the other con-
denser, C2, is turned to maximum. If the set
oscillates  before maximum position is
reached, remove one turn at a time from the
tickler winding until this operating condition
is attained.

(Continued on page 103)
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The “Ham’s Own’’

Short-Wave Receiver

A Constructional Article on a Good DX Set
for Amateurs
By John L. Reinarts

IN this article, Mr. Reinartz de-
scribes the construction of a re-
ceiver of his own design, which can
be used for receiving stations operat-
ing on wavelengths from 15 to 500
meters. The construction is novel in
that all the apparatus is mounted on
the front panel, no baseboard being
used.

With an antenna stretched across a
room, this receiver has brought in
amateur stations all over the country.
For those short-wave enthusiasts
who are on the lookout for a set which
will give satisfaction in all ways, we
heartily recommend this one.

Mr. Reinartz is best known for the
remarkable development work he has
done on short waves, and for his con-
tributions to amateur radio—
EDITOR.

O17S the broadeast listener desire to
D build a real “ham” short wave re-
ceiver that will give him real “ham™
results - This article dezcribes a receiver
which can be casily built by the average
“ham™ and which will he Tound to hring
stations i not only the amateur band, but
the braadcast hand as well,
In designing this receiving set simplicity
was the goal.  As may be seen from the il-

lustrations, no baschoard is used; all the
apparatus being mounted on the panel, which
s held inoan upright position by two
L-shaped brackets attached 1o the variable
condensers.  In this way connections be-
tween  the  different picees of  apparatns
were shortened, and the whole construction
made much simpler than s otherwise pos-

(R T

Panel <icto of the shortavave receiver.

ot audio-frequency amplification, which is
quite sullicient for all waork.
NOVEL CIRCUIT|

Ifirst let us consider the cirenit which is

usad in this short-wave reegiver (g, 1).

RFC AFT Tz J

sible.

B L_J

The cir taram sehiicl ]

iy shown at the right is "
that wsed in the short- Ca
wwaie reectior designed by A

Mr. Reiuarts.  As erx-
plained  in the accom-
punying terxt, the coil D
s not used when wasves
of 40 wmeters and  below
are being receized, When
this ceil is out of the cir-
cuit the sariable conden-
ser, C3, is in scries with
he autenna and the coils
A, Band C. The audio-
frequency transformer
10, should haie a ra-
sooef 6:1 In order to
ret maximum  amplifica-
fon from the sinale stage.

As miay be seen from the schematic dia-
eram, the receiver emplovs only two tubes,
201A and 112 1ypes (or even two 199°s) 5 ane
i detector and the other an audio-frequency
amplifier.  The circuit is designed for head-
phone reception, so there is only one stage

As may be scen from the abe: e illustration, all the apparatus of the receiver is mounted on the

frout pancl.

The feet, F, are attached to the rear of the wariable condensers.

[ &

Be225V. CB- A+ A- TB+90V.

FIG. ©

It will be noticed that there are four in-
ductunces, A, B, C and . As may be
seen from the illustrations, these coils are
hunch-wound, being wrapped together at the

hottom with tape and the opposite  sides
being spread apart toroid fashion.  Across

the coil B is shunted a variable condenser
Cl, which has a capacity of 250 mumf.
(.00025-mf.).

This method is used instead of shunting
a small-capacity condenser acrass botlt coils,
A and B, ior several reasond. In the first
place, if we have just a few |turns in a coil
shunted by 2 large capacity, even though
there is a smaller voltage impressed on
the grid of the detector tube, there is a
comparatively small resistaace (that of the
condenser) in parallel witl: the coil.  Now,
it we have a coil composed of more turns
and shunted with a smaller capacity, even
though we have a greater voltage impressed
an the grid, yet there is a much greater
condenser  resistance shumsed across  these
same number of turns. In drder to obtain
a compromise between these tfwo conditions,
we shunt ouly part of the coil with a rela-
tively large condenser, which has less resis-
tance.  We get the advantage of a greater
valtage impressed on the grid of the detector
tube, and the stations spread out over the
vhole range of the dial, ‘nstead of being
arouped and crowded in spgts,  Tn short,
it is well to use as large a 'condenser for
tuning as is convenient and shunt that num-
ber of turns which will tune in the desired
range of {requencies.

Just as in the transmitring end of the
cume, a short aerial should be used for the
reception of waves under oné hundred me-
ters,  This would nccessitafe using two
acrials if broadcast stations lwere received
also, but in the receiver here described this
is automatically taken care of in this man-
ner. It will be noticed that| in the aerial
side of the coil D is a small variable con-
denser C3 which has a value of 55 mmf.



Fig, 2.
The location of the binding posts, to which the
coils are attached, are here shown.

Rapio NEws AMATEURS HANDIBOOK

top sides of the turns are then spread apart
giving them a semi-toroid appearance.

It is very important that these coils be
carefully prepared, so that there is a mini-
mum of losses in their make-up. If it is de-
sired to use any means other than binding
posts, of connecting these coils to the circuit
it may be done; yet the system illustrated is
the casiest to build and insures practically
no contact resistance, which is somectimes
considerable with other types of mountings.

REGENERATION CONTROL

It is highly desirable that the oscillation
of the detector tube should at all times be
completely under the control of the gperator.
To insure the set going into oscillation
smoothly and without the usual “plop,” a
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Fig. 3.
The layout of the apparatus on the panei s given above, with the mecessary dimensions.

Now, in the coil specifications for use on the
20- and 40-meter bands, this coil D is not
specified because it is not used. Therefore,
only the coils, A, B and C being in the cir-
cuit the condenser C3 is in series with the
antenna and the C coil. This has the desired
effect of shortening the length of the an-
tenna; so that the one used for broadcast
reception can be used on this set with equal-
ly good results.

COIL SPECIFICATIONS

Following are the specifications for the
different sets of bunch-wound coils to cover
a wavelength range from 20 to 500 meters,

Wevelength Coils—A B C D
20 meters ... 4 2 2 —
40 meters ..o, 8 4 4 —
80 meters ..., 16 8 8 4
150-200 meters .......... 16 16 8 8
200-500 meters ......... 32 16 8 8

These coils may be either wound on a
form 3 inches in diameter or bunch-wound
as suggested above. No. 16 D.C.C. wire
used throughout. If the coils are wound on
a 3-inch form, the turns must be spaced for
the wavelength ranges under 80 meters, the
spacing being equal to the diameter of the
wire. T‘or the higher wavelength ranges the
turns may be placed next to each other.

In the case of bunch-wound coils, which
the writer uses in his receiver, the coils are
all of the same diameter. 3 inches. They
are fastened together at the bottom with
tape and the leads to the binding posts on
the front of he panel are spread out.

is
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large grid leak is employed, 7 megohms.
This. value is mnot fixed, however, and
should be checked by the constructor. The
condenser, C2, which controls the oscilla-
tions, should be of a high grade, having
the smallest possible minimum capacity. If
a condenser of inferior workmanship is
used in this position, the additional capacity.
when the plates are all out, might necessi-
tate that some turns be removed from C.

As another aid to the control of regenera-
tion, there is inserted in the plate circuit of
the detector tube a special radio-frequency
choke coil, RFC. This choke can be ob-
tained at any supply store and has a resis-
tance of 1.000 ohms.” Naturally the coil
must be inductive.

This coil aids in regeneration control, be-
cause it brings the output circuit of the tube -
nearer in value to the internal impedance of
the tube, which is about 8,000 ohms. The
primary winding of the audio-frequency
transformer is about 6,000 or 7,000 ohms.
This is a rule that might be well followed
by designers; i.c., to have the output of a
circuit as nearly as possible equal in resis-
tance or impedance to the generating part.

As mentioned previously, all the appar-
atus is mounted on the front panel which
is relatively small—7 by 11 inches. In the
two upper corners of the panel are mounted
the two UX-type vacuum-tube sockets; one
with the filament holes at the lower side
and the other with these holes toward the
top of the panel. This is for ease in wiring.

In the center of the panel near the top is
placed the 6:1 audio-frequency transformer,
AFT. To the right of this, looking at the
panel from the back, is the 55-mmf. con-
denser C3 and the socket for the semi-power
vacuum tube, these being on the secondary
side of the transformer. Above the variable
condenser C2 is mounted the radio-frequency
choke coil RFC; and in the lower right cor-
ner of the panel is the single-circuit jack J.
In this way all the output apparatus, if we
may call it such, is grouped together, mak-
ing short connections possible.

SYMBOL | Qumn NAME OF PART REMARKS MANUFACTURER &
c1,c2 2 [variable Condensere | .00035 =f. — |1 T19,13,14,15,17,18,19,20,21,22

- l 1 [Varisble Condenser | 55 mz{, (nidget) 2 17,18,19,20
AFY {1 |A. Fo Transformer Ratio 6:1 3 9,12,18,76,27,28,29
_c4 )} 1 |Fixed Condenser .0005 af. with g‘ld leax mcuat iag 4 10,14,30, 31,33
__Rl - 1 |Grid leak 7 mogohme S 4,10,14,24,25 30,31 32,34, 35
R2 1 |Rhecetat 6 ohme 6 3, 9 14 15,18 20,2‘ 26, 31 3

2 1 Sockets UX type 7 9,14,18,19,20, 22 33 3‘ 36 37

11_|Binding Poets o - |8 |3,18,16,34,37,38
. 1 [Panel |7 X 11X 3/16 1aches 54 [ 39,40,41,4 42,4

1 [Binding Post Panel |2} X2~ X 3/16 tncher (54 [39,40,41,42,43 R

1 | wire for Colls | o, 16 D.C.C B |44 | 45,46,47,48,43
71 |1 |Vacuus Tube | Typo 201-A 1 | 50,5,52,53
2 b Tvamun tube Trpo 112 o _In |s0,5,5,58

_ 1 Jack Sing}o}“muit _38 9, 3

= RFC 1 R.F. Resistor 1000 _ohms _choke 65
= NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.
! National Co, _2 Precies Nig, Co, _3 Rart & Hogeman Mfg. Co,

3 _Dydilter Condenger Corp, _5 Daven fmdio Corps . 6 .ALD: Andrea, Tnc. tl-rui _
7 _Alden Mfg, Co, _8 H, H, Eby Coapany - "9 Pacent Flectric Co. -
10 Aerovox ¥ireless Corporetion 1t Raalo Corp. of America ~ 12 Sameon Eleo. Co. o .
13 Heath Radlo & Floctric Mfg, Co. 14_Pilot Electric Co, 15 United Solentif e Ls I8 L)
16 X1 Redio Labe, 17 Rammarlund ¥fg. Co, 18 General Radio Co., _
|° Silver-Marehall, Inc. 20 Chelten Floctrio Co, 2 Thonpnan.uvarln_gc - .

! Benjsmin Eln-tric Co, 23 _Aln-Gap Products Coo 24 Allen-Bradley Co, _

25 Internationsl Fest stance Co,(lurham26 Oeneral Instrument Corn, __ _ 27 Amer. Transformer Co, (Amertrsn)

28 Thordarson Elsctric Mfg. Co.

31_De Jur Producte Co,

34 _Ameco Productis. Inge
Co Ry Leuts, Tneo

40 Pormica Insuletion Co.

43 _Spaulding Fidre Co,

46 _Rome Wire Co, —

49 Alpha Radio Supply Co.

52 7Zetka laboratories, Inc,

35 ¢, F, ¥ountford
38 Yulu Mfg, Co.

AR RN RR )

47 “Roes Wire Co.
50 Magnavox Co.

29 Jefferson Electric X!z, Co,
32 Arthur R. tymeh, Inc.

4) American Hard Rubber Co. (Radion)
44 Cornish Wire Co.

53 C, Fo Mg, Co. (Ceco)

30 1 30 Leslie F, Nuter Co, .
33 Sprague “Speoialties Co.

36_Bremer-Tully Wfg, Co,
39 Cresradio Corp.

42 Fidroc Insulating Co,

45 Belden Mfg, Cos

S-t Blkalne, Corp.

3 Ward Leonard Elec. Co.

@om copresghl, 1927, Ka Pob Ca

% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

M you use alternate parts instead of those Listed in the first column of manufacturers, be careful to allow for any possible difference in size from thoss
originally used in laying out gnd drilling the panel and sub-base.
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An Adiustable “B” Power Unit for
That Battery Set*

Easily Made and Readily Adaptable to any Receiver of Eight

Tubes or Less, This Power Unit Provides as Wide a Range of

“B” and “C” Voltages as the Average Experimenter Would
Desire for Use with Present-Day Apparatus

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 describ-
ing its construction.  For almost two vears
“B” batteries have been replaced hy socket-
power wmits in a large majority of the
radio-equipped homes where 60-cycle A.C,
house supply is available, and no longer is
there much mystery for the lay public in
such devices.  Although much  skepticism
was manifested, when house-current-operat-
ed radio units were first introduced, these
accessories are now considered essential in
cvery maodern radio installation,

FFor 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 cconomical as well, in a large numher
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 ; hut today the results obtained with
mndern power units cqual those obtained
from batteries.

The question of whether it is preferable
to build or, buy a “B” socket-power unit is
the next problem which confronts the he-
giner.  In this connection. it should be
puinted out that these devices are very casy
to build; in fact, much simpler than a re-
ceiving set. The average “B” power it
has only onc-fifth the number of parts re-
quired by a S5-tube radio  receiver, and
usually a dozen connections complete the

IN the present radio era the public has

*RADIO NEWS Blueprint Constructional Article No.

By Fred Canfield

wiring of the mnit.  In most cases, the parts
of a power unit may be screwed to a wooden
hasehoard 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
made.  Of course, where a metal case must

be made, this requires extra time; but such

Iige ol—1 neat mctal case like this will add
uch to the appearance of the powecr unit.
It may be of brass screen, or of iroa painted
uier.
i housing is not essential to the operation
af the wnit and the wnit may be operated be-
fure the case is complete,
DESIGN OF UXNITS
“B” socket-power units may be divided
mto several classes, and cach type is hest
suited to a particular class of receiver. For
the average five- or six-tube set using a
171-type  power tube, “B”  socket-power

Fig. B—Tle appearance of
the completed poreer unit;
if it is 1o be placed in a
cabinet  compartment  the
metal case may not be nees
cxsary, o well-zentilated
location shonld always be
sclected, however. The only
adiustments are those oi
the front of the woltage-
divider B, which  thus
forms the pancl of the in-
 Sfrument, and scttings are
permancnt, A full-weas e
gascous reetificr tube 17,
the potwer compact A, the
condenser  block Cl1, and
the three one-microfarad
condensers, C2. 3 and 4,
aie the only parts required.

70, (Nee page 104).

units of two different designs are suitable,
eeneratly : the first employs (a “full-wave”
wascous rectifier tube, and the second uses
cither a “hali-wave™ or a “full-wave,” fila-
ment-type rectifier.  Iqually satisfactory
results are obtained from both types of
power units; however, wher: a gascous recti-
fier of the “filamentless” type is used, the
tilament 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
mnit, the general arrangement of the re-
maining parts is the same in all cases. Every
power it of ordinary prqscm-(ln_\' con-
struction  includes: first, a power trans-
former which increases the potential of the
110-volt house-supply current| to the valie
required at the rectifier tubej as a modern
receiver must have more thah 90 volts on
the amplifier plates. This transformer is
also prouvided 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 bath. Both
the low- and high-voltage secondary wind-
ings of the transformer 11511}1“)‘ are pro-
vided with center-tap conneczians.

The next important parts of a power unit
are the filter choke cails: these are em-
played to retard the alternating “component”
of the pulsating direct current which is sup-
plied by the rectifier tube, and in this way
they help reduce the hum in the output cir-
cuit. Most circuits call for the use of two
choke coils in the filter cirenit, but this
design is entirely arbitrary.  Choke coils are
supplied in single and double units.

ELIMINATING UM

Equally as important in the filter circuit
as the choke coils are the fllter condensers;
these by-pass the A.C. component of the
pulsating  direct current before, aiter and
hetween the various choke coils and. in this
way, make possible the complete c¢limina-
tion of the “hum” created by the 60-cycle
alternations of the cupply.  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 volt-
age rating, as they are comndcted 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 scen from this schematic diagram how simple the connections of the power unit are.
The S-volt A.C. winding is unused, unless it is desired to comncct this to the power-tube filaments.

any rceiver,

condensers in the circuits of the power unit,
it is passed to the voltage-dizvider connected
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 cach of the tubes
of the receiver. It consists of a fixed re-
sistor of high value, conneccted across the
high-voltage supply, and provided with taps
at suitable points for obtaining the desired
voltages. In some arrangements, usually
for specific receivers, the position of the
taps on the voltage divider is fixed; 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 buffer
condenser is always connected between each
side of the high-voltage secondary winding
and the center-tap conncction. These con-
densers have a capacity of 0.1-mf. ecach and
serve to by-pass slight R.IF. currents that
gaseous rectifiers sometimes generate. By-
pass condenscers also are used in the voltage-
dividing circuit between cach resistance tap
and the “B—" terminal, and have usually a
capacity of 1 mf. each.

AN EXCELLENT SUI''LY UNIT

The “B” socket-power unit described in
this article is of very simple construction,
yet highly efficient and suited especially for
the beginner. The output voltages are ad-
justable, thus making it possible to operate
any of a large varicty of reccivers 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

to 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 cach 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
FFor examiple, the power transformer,

units.

The woltages may be regulated to the requirements of

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 rectificr 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 threc
principal components of the set, which have

\n\niu,w.

[110 Vour Corop |

This top vicw shows the scven parts used in the construction of the poseer unit, so arranged that

comicctions are the most convenicnt.

Comparc this with Fig. 2

on the next page, wchich illns-

trates the simplicity of the layout, and should be followed in wiring the apparatus.
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been mentioned before, are 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
enclosed by those marked “Cl”, 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 apparatus employed
in the construction of the “B” socket-power
unit is as follows:

One 171-type power compact, comprising
a power transformer, two choke coils and
two buffer condensers. The transformer 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,
1 and 1 mf. One terminal of each of the
condensers is connected to a common ter-
minal, The two 2-mf. sections and the
8-mf. section of the block are high-voltage
filter condensers and the two l-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-ohm unit with a low
current rating, and resistor Rc is a 50-watt,
1,000-ohm unit with two sliding contacts.
This divider is marked “B” in the illus-
trations;

Three 1-mf. by-pass condensers with 200-
volt rating (C2, C3, C4).

One UX-type vacuum-tube socket ;

Rap1o NEws AMATEURS’ HANDIBOOK

REAL VOLTAGE!

IF you have been thinking of toss-
ing out those “B” batteries in favor
of a power unit, or if you have always
wanted a dependable source of power
for your home experiments, build
yourself this “B” and “C” unit. Not
only will it pay for itself, but the
quality of reproduction obtainable
with the 171 type tube will more than :
compensate for any time spent with :
this apparatus. It employs a filament- :
less rectifier tube of the gaseous type
and a highly efficient and novel volt-
age divider by Electrad.

o

i f e

One wooden baseboard, 634 x 11 x ¥4-
inch;

Perforated sheet brass or heavy wire mesh
for making the metal case. See drawings
for quantity required; its use is optional;

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

Solder, wood screws, etc.;

One rectifier tube, full-wave gaseous type

(V).

OO

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 simplifies the wiring. The con-
denser block C1 has been designed especially
for the power compact and its terminals
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 com-
pact, 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 in-
dicated clearly in the pictures and diagrams.
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 completed 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
said that, if tinned hook-up wire and rosin-
core solder are used for the purpose, the
job will not be found at all dificult. It is
highly important, also, to use wire having
a good insulating covering ; this is necessary
because the output voltage of some circuits
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 nine binding posts;
three for the high-voltage secondary wind-
ing, three for the choke coils and three for
a filament winding. The two outside ter-
minals of the high-voltage secondary are
each marked “H” and these connect to the
“F” terminals on the rectifier-tube socket;
the center-tap connection of this winding
is marked “C” and this connects to the com-
mon terminal (marked “X”) of the con-
denser block and the “C—40" post of the
divider. The three terminals on the top of
the compact (marked “1,” “C” and “2") are
for the choke coils, and these are connected
to corresponding terminals on the top of the
condenser block. Also, terminal “1" is con-
nected to the “P” terminal of the socket and
to terminal “4” of the condenser block. Con-
nect terminal “2” to the “B+4-Max” post of
the divider, and to terminal r‘Z" of the con-
denser block.

||IlllImIl'

L \I

3 a+MAx #2'3+135VOLTS *3 B+90 VOLTS ‘*4 B+45VOLTS

Fig. 2

\’58‘ .

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



After the comnections described above
have been made, the unit is wired except
for the by-pass condensers. To make these
connections, first run a wire from one ter-
minal of each condenser 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 connections should
be carefully checked on Fig. 2.

THE METAL CASE

Fig. 3 gives the details for making a
metal 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.

The 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 recciver. 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
then they should be considered permanently
set.

In operating a receciver with this power
unit, it is important always to turn on the
set's filament switch before connccting the
power unit with the house-lighting circuit;
and the power unit should be disconnected
before the filament switeh is twrned off.
Of course, the operation 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 scries with the “A” lead to the set it
automatically turns the power unit on and
off, as required.

OPERATING HINTS

The builder has the choice of operating his
receiver either with both a filament switch
on the set and a light switch controlling the
power unit, or with an automatic relay
which performs the desired switching oper-
ations when the filament switch of the re-
ceiver 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 battery
Two binding posts on the relay are used to
“cut” in on the “A—" lead from the bat-
tery; thus allowing current {from the battery
to flow through the relay magnet when the
battery switch on the receiver is turned on.
When this switch is turned off, current
from the battery no longer energizes the
relay magnet; this allows the relay switch
to fall back to a different position (a spring
is usually wvsed to insure this come-back).

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 the “A” battery.
When the receiver is turned off, the reverse
action takes place: the power unit is dis-
connected 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
need not necessarily be attached to the
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Fig. 3—Constructional details of a perforated
metal cabinet (optionaly to fit vvcr the power
wnit,

relay; though it is a great convenience.
After the power unit has heen wired
to the receiver, halt the proceedings after
attaching the final connecting wire. Then
if you have no 0-200 volt high-resistance
meter, run out and buy, beg. or borrow or—
well, get one any way. A meter is almost
a necessity in adjusting the output voltages
of a power unit; vou may, of course. adopt
the “blind” alternative of adjusting the
power unit until speaker results scem satis-
factory, but this system is awkward and
rarely allows the receiver to function at
its best. A test with a voltmeter after an
adjustment has been made in this manner,
will convince the reader that meters are a
necessity wherever unknown voltages are
applied to apparatus calling for definite
operating values. After the voltages have
been adjusted to the requirements of vour
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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 transiormer casing,
three binding posts which are not made use
of in this power unit. They are marked
“F," “C,” “F”; and are identified by a
small metal plate directly 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-
ever, the fact that the later type of 171
tnbe (the 171A), draws but one quarter of
an ampere, it is a question whether this
negligible reduction of the battery drainage
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 to the recciver or, as in some cases,
an external mit for increased amplification.
Where the winding is used, a center-tapped
filament resistor (such as are being marketed
by any number of manufacturers for this
purpose) must be used; for the negative or
“C" biasing potential for the power stage is
run to the center connection of this split, or
“two-legged,” resistor. This winding cannot
be used for lighting the filament of a D.C.
(storage-battery-type) tube used in any cir-
cuit but the last stage of audio-frequency.

a Sixple "P" Power Unit.
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A Two-Tube Reflex Receiver of Simple*

receivers have been described in

radio periodicals and newspapers
during the last few years, and many of
these have attracted considerable attention
from constructors. However, almost with-
out exception, the description of a good re-
flex circuits excites ardent enthusiasm on
the part of many readers. Probably this is
because ecveryone considers the reflex the
ideal circuit from the viewpoint of economy;,
and hopes that some day a perfect receiver
of this type will be developed.

In some ways the reflex circuit may be
compared with a perpetual-motion machine,
for there is an attempt on the part of the
designer to obtain something for nothing.
Of course, this is impossible; but there is no
question about the fact that with circuits of
this type greater volume is obtained from a
given number of tubes than is possible with
other methods. Therefore, the cost of parts,
and the cost of operating the set is a mini-
mum, considering the results obtained.

HUNDREDS of different types of

WHAT IS “REFLEXING?”

Before continuing further with this ar-
ticle, the principle upon which all reflex re-
ceivers operate will be explained. In all cir-
cuits of this type the reflexed tubes are
called upon to do double duty; that is, they
operate as both audio- and radio-frequency
amplifiers. In the case of a three-tube re-
flex receiver, for example, the circuit would
be aranged so that the three tubes act first
as R.F. amplifiers, then the energy is recti-
fied by the detector, and returned to the be-
ginning of the circuit, thus causing.the tubes
to operate a second time as A.F. amplifiers.
In this way, with three tubes, it is theor-
etically possible to obtain results which com-
pare with those delivered by a six- or seven-
tube receiver,

At this point of the explanation the ques-
tion asked most frequently is: “Why are not
reflex circuits used more generally if they
possess exclusively
this economical fea-
ture?” The answer is,
that a large number
of designers of reflex
circuits have become

Fig. A. The simplicity
of the Two-Tube Reflex
is apparent on its panel.
IV hile there are two tun-
ing controls, they should

keep in step over the
waveband. R1 controls
volume.

too miserly in their
attem p t to obtain
maximum output
from each tube, and,
as a result, have impaired the quality of
performance. However, if builders were
satisfied with slightly less than double per-
formance from their tubes, the over-all re-
sults produced by the receiver would be
much more satisfactory.

The reflex receiver which is described in
this article is a two-tube set, but it does not
provide five-tube results. In building the
receiver, the designer endeavored to secure
the maximum from each stage, but was

Construction

€

®

Fig. B. A rear view of the Two-Tube Reflex Receiver.

careful not to overload any circuit or tube.
As a result the receiver gives excellent per-
formance, but the results more nearly cor-
respond to those obtained from the usual
three-tube receiver.

In circuit design the receiver employs a
stage of reflexed R.F. amplification, a
crystal detector, a stage of reflexed trans-
former-coupled A.F. amplification, and a
straight stage of transiormer-coupled A.F.
amplification. Semi-power tubes are used
in each stage to prevent overloading, and
no attempt was made to combine a second
R.F. stage with the second A.F. stage; as
this would have an urnidesirable effect on the

performance of the receiver.

SIMPLE AND COMPACT

The receiver is very simple in operation.
There are only two tuning controls, one
volume control and a battery switch
mounted orf the front panel. The two tun-
ing dials control the variable condensers
connected in the R.F. and detector circuits.
The volume control is a variable high re-
sistor in the grid return circuit of the first

® Rapio News Blueprint Constructional Article No, 60. (See page 104),

tube. In tuning it will be found that read-
ings of the two dials closely approximate
each other for all wavelengths in the broad-
cast band.

The small size of the set is another im-
portant feature of the design The front
panel is only 1314x7 inches, and all the
parts are mounted on a wooden baseboard
634 inches deep. The total weight of the
set is only 614 pounds, but this figure does
not include a cabinet. These facts make
this set ideal for semi-portable use, as a
set of this type, complete with batteries,
could be transported to a summer home or
camp without difficulty. Since only two
tubes are used, it would not' be expensive
to operate both the filament and plate cir-
cuits with dry batteries for short periods
of time.

The construction of the receiver is very
simple, and a novice should have no diffi-
culty in building a duplicate of the set
shown in the illustrations. Ir fact, it was
designed especially to provide an inexpen-
sive set for the beginner to start with, All
parts are mounted on a wooden baseboard,
with the exception of the instruments on the
front panel, and all the wiring is above the
base. Therefore, practically the only tools
required when building the set are pliers,
screwdriver and soldering iron. Of course,
a few holes are required in the front panel,
which is of bakelite, but the store where the
panel is purchased will drill these, if re-
quested to do so.

PARTS REQUIRED

The first step in building the set is to
secure the necessary parts. The following
is a complete list of the apparatus required:

Two wvariable condensers, .00035-mf. (Ct1
and C2);

One adjustable condenser, 2 to 25 mmf.
C3);

One fixed condenser, .00025-mf. (C4);
One antenna coil, homemade (L1);



One R.F. transformer, home-made (L2);

Two A.F. transformers, 335:1 ratio (Tl
and T2);

One R.F. choke coil, 85-millihenry (1.3);

One crystal detector, carborundum type
(D);

One volume-control resistor, 0-500,000-ohm
(R1);

Two filament-ballast units, 5-volt ¥i-ampere
type (R2 and R3);

One battery switch (SW);

Two tube sockets, UX type;

Two vacuum tubes, 112A type, ar one 112A
type and one 171A type (V1 and V2);

Two tuning dials, vernier type;

LZight binding posts;

One baseboard, 634x1234x34 inches ; X

One bakelite front panel 7x13%4x3/16
inches;

One binding-post panel, 2x1234x3 /16 inches;

One detector panel, 3x134x3/16 inches;

Two phone-tip jacks;

Flexible insulated connccting wire, SCrews,
solder, coil mounting brackets, ctc.

MAKING THE COILS

As the coils are home-made, these must
be wound before starting the construction
of the receiver. Both coils are wound on
tubing 17% inches in diameter, and a length
of 214 inches is required for each coil. The
tubing should be bakelite or hard rubber;
but a cardboard tube may be used if noth-
ing hetter is available. However, if a card-
board form is used it should be painted with
collodion before it is wound with wire.

IFor winding the coils No. 28 D.S.C. wire
is used throughout. In making the antenna
coil (L1) start the sccondary winding about
Y4-inch from the end of the tube and wind
76 turns of wire. A space of Y4-inch should
be left between the end of the secondary and
the beginning of the primary winding, which
consists of 15 turns of the same size wire,
Also, it is important to make sure that the
primary and secondary are both wound in
the same direction,

The R.F. transformer (L2) is very simi-
Jar m construction to the antenna cuil, but

) @
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Fig. C.
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This circuit diagram shosws the characteristic appearance of a@ reflex circuit,

Parts arc Icttered

as i the list and in the llustrations.

the windings have a different number of
turns of wire, and the sccondary winding is
tapped at one point.  The sccondary coil is
started Y4-inch from the edge of the tube;
it consists of 56 turns of wire and it is
tapped at the 24th turn from the beginning
of the winding (32 turns from the end near-
¢st the primary winding). The primary
winding has 22 turns of wire and is wound
in the same direction as the secondary.

After winding the coils they should be
painted with collodion to protect them from
moisture, Then, four holes should be drilled
in the tube Yi-inch apart and 4-inch from
the edge at the primary end of the coil.
These holes are for the various wires of the
coil to pass through and they should be

marked A" B “C” and “E.” respec-
tively. The wire from the outer end of the

primary winding passes through hole “A,”
and the wire from the inside of the primary
winding through hole “B.” The wire from
the irner terminal of the secondary passes
through hole “C,” and hole “E” is for the

This top view shows the actual sizc and position of all parts.

wire from the tap in the secondary wind-
ing of the R.I%. transformer. The wire from
the outside end of the secondary winding is
not brought to the base but passes through
a4 hole marked D™ at the other end of the
tubing. It is highly important that the
various wires be correctly marked, as these
markings are followed in wiring the re-
ceiver.

MOUNTING AND ASSEMBLY

After winding the coils the next step is
drilling the panels. In the iront panel four
large holes 7/16-inch, in diameter, are re-
quired for the -shafts of the instruments
mounted on the panel, and eight small holes
for mounting screws. The panel layout
shows the exact position of these holes. The
others layouts give details for drilling the
binding-post panel and the crystal-detector
panel.

With the panels drilled and the coils
wound, the assembly of parts may be
started. First, mount the parts on the front
pancl.  Both of the variable condensers
(Cl and C2) are of the one-hole mounting
type, but three mounting screws are needed
to prevent the frame of the vernier dial
from turning. Both the resistor (R1) and
the battery switch (SW) are of the single-
hole mounting type.

The parts on the baseboard are all fast-
ened in place with wood-screws. The coils
are mounted on opposite sides of the base-
board, 2 inches from the front and 14-inch
from the edge. L1 is mounted in a hori-
zontal position on the left side of the base-
board and 1.2 is placed in a vertical posi-
tion on the right side. One tube socket is
mounted in the rear of each coil. They are
lecated one inch from the nearest edge and
V4-inch from the rear of the board. The
two AT transformers (T1 and T2) are
mounted 134-inches apart and V4-inch from
the rcar of the base. When located in this
position, each is adjacent to one of the tube
suckets.  The R.F. choke coil (1.3) is
mounted in the center of the base 214 inches
irom the front edge, and the filament-bal-
last resistors (R1 and R2) are mounted on
cach side. The last part to mount on the
baseboard is the adjustable condenser (C3),
which is placed on the left rear edge of the
hase. The pictorial wiring diagram shows
the approximate position of the varions
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picces of apparatus, but their size has been
reduced in some cases to show the wiring
more clearly.

After the parts have heen mounted on
the bascboard, the front panel and binding-
post panels may be screwed in place. Twu
wood-screws are used for the front panel
and three screws for the binding-post panel.

Rapro NEws AMaTeUrs’ HANDIBOOK

The panel for the crystal detector (D) may
also be mounted at this time. It is held in
place by the binding posts of the A.F. trans-
formers (T1 and T2), as shown.

WIRING INSTRUCTIONS

The wiring of the receiver is very simple.

All wires are above the base, and ‘flexible
insulated wire is used for the purpose.
Ii the builder is not proficient at soldering,
the connections may be made with the bind-
ing posts on the various parts; but it is
always more satisfactory ‘o solder the wire
direct to the soldering lug wherever
possible,

f— o e e e —

B+ POWER
Fig. 2.

C-POWER.

Pictorial wiring diagram, showing front panel and bascboard of the Two-Tube Refler.
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All wiring is in plain view.

The small panel for the

detector D is held by the binding posts B and P of the A.F. transformers.
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the free terminal of the condenser with ter-
minal “P” of the tube socket V1. Terminal
“B” of the R.F. transformer connects with
the “A—" terminal of V1; terminal “C”
connects with the stator plates of C2 and
the “B” terminal of the first A.F. trans-
former (T1); terminal “D” connects with
the frame (rotor plates) of C2; and termi-
nal “E” connects with one terminal of the
crystal detector.

The next step in wiring should be to com-
plete the connections to the binding posts.
The “C—" binding post should be connected
by wire to the “F"” terminal of transformer
T1. The “B4" binding post should be con-
nected «to terminal “B” of transformer T2,
and the “F” terminal of this transformer
should be connected to the binding post
marked “C— Power.” The binding post
marked “B+ Power” should be connected to
one of the tip jacks and the other tip jack
should be connected to terminal “P” of the
socket V2,

Six wires are now required to complete
the receiver. First, comect the free termi-
nal of the volume-control resistor R1 with
the “G” terminal of transformer T1. Next,
connect the “G” terminal of T2 with the
“G” terminal of the tube socket V2, Con-
nect terminal “P"” of T1 with the free ter-
minal of the crystal detector, and connect
P of T2 with one terminal of the R.F. choke
coil L3. Now connect the free terminal of
the choke coil to terminal “P” of the tube
socket V1, and run another wire from ter-

Fig. 3.

It is always best to start with the filament
wiring. First, one terminal of the battery
to the binding post marked “A—B—C+4”
and the other terminal of the switch with
one terminal of each of the filament-ballast
units (R1 and R2). The other terminal of
ballast unit R2 should be connected with
the “A—" terminal (onec of those marked
“F”) of the tube socket V1, and the free ter-
minal of unit R3 with the “A—" terminal
of the tube socket V2, To complete the fila-
ment wiring, the “A-4" terminals of the
tube sockets (V1 and V2) should be con-
nected with the A4 binding post. This
part of the circuit may now be tested by in-
serting tubes in the two sockets and con-
necting a 6-volt “A" battery to the two "A”
binding posts. The tubes should light when
the switch (SW) is closed and should be
off when the switch is opened.

Next. the antenna coil (L1) may be con-
nected in the circuit. Terminal “A” of this
coil connects with the “Aerial” binding post;
terminal “B” connects with the “Ground”
binding post; terminal “C” connects with
the frame (rotor plates) of the condenser
Cl, and terminal “D” connects with the
stator plates of Cl. In addition, terminal
“C” is connected to one terminal of the ad-
justable condenser (C3), and terminal “D”
is connected to one terminal of the variable
resistor R1, and the “G” terminal of vacuum
tube socket V1.

In wiring the R.F. transformer in the
circuit, terminal “A” is connected with one
terminal of the fixed condenser (C4). This
condenser has mnot been mounted on the
baseboard, but is held in place with two
wires; the other wire being that connecting

Panel and coil dctails for the Two-Tube Reflex Receiver.

WITH # 28 D.5.C. WIRE ON BOTH WINDINGS. minal “P” of the tube socket to the free
terminal of the adjustable condenser,
A Two-Tube Reflex Receiver of Simmle Conat sop
SYMBOL | quse, | NAME OF PART REMARKS L Pree MANUFACTURER %
£,02 | 2 | Varisble condemeers | .0CO35 mf. $2.0 | 1
€3 | 1 | Adjusteble condenser | 1.8 to 20 m=f., neutralizing type I ..o N - I
[, 1 _Fixed condenser | ,00025 mf,, mice tyye S e | 2
I S S Antenna ¢odl | Home-made (see text) N |
|2 R.F,_trapaformer | Homs-csde (see text) e P
B/ N B § R.F. choke coil | 85 millihenries | 200 |4 |
R {1 | Varistle resistor | 0=500,000 ¢hwe = | 175 | _§
R2,R3 | 2 | Fil-bellest resistord /4 arpere, Sevolt type | 130 6 [_
11,72 {2 | AP, transformers___ | 3411 ratic 400 |7 S
D |3 | Cryetel detector | Carberunduxz tyve | _ds0 | 8 -
v _1 | Battery Switch Panel-rousting tyre - JEPS- I U O
. 2 Tube sockets | UX tyre - | —a% |20 ) _—
A28 1 | Vacuum tute | 112Atype o | —%a50 |21 -
ve  |a Vacuur tube 1124 _or_ 171 tyre - —4.50 |11
. R Tuning dials _ Vernier type o B SN AR -2 D
18 Binding posts | Suitebly engraved 15 (33 | —
|1 _|Baseboard 1228 x 63 z 3/4 inches S -
|1 | Front panel |23 x 7 x 3/16 inches _ 24 | Prices vary
1 Binding poet panel 128 x 2 2 3/16 inches 14 | Prices vary =i
|2 Detoctor penel |8 x 1% x 3/16 inches 14 [ Pricesvery
2 Jacks __| Phone-tip tyre _ a2k 9 | ___
1 | Roll hookeup wire [ Flexible inevldabion., _ | 40 | 15
duct, price unsnnounced on-dhte_of going 1o press. — R et B eam—
- |
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A Sturdy and Simple “A” Power Unit

Constructional Details of a Device Supplying Suitable Filament
Current from the A.C. House Socket

HE “A” power unit described in

this article is a simple apparatus
which may be used to replace the
storage battery of a radio installa-
tion. It obtains its power from the
110-volt A.C. lighting circuit, and
it has a D.C. output of 6 volts at 2
amperes. Therefore, it may be em-
ployed for heating the filaments of any
set using eight or less 201A type
tubes.

Even the novice will find the con-
struction of the device very simple,
and should experience no difficulty in
completing the assembly in less than
an hour’s time. Only five parts are
used and ten wires complete the wir-
ing.—EDITOR.

i

OST readers of this article are
M aware of the steady march toward

simplicity and ease of operation,
in the field of radio engineering. There
has been a continual development from
multi-control receivers to those of but one
or_two dials. Plate (“B”) socket-power
units, requiring little or no attention of re-
placement, have taken the place of batteries,
in many cases. And, this year, one of the
most outstanding features in radio design is
the advent of complete light-socket opera-
tion. Some manufactureres have attained
this end by incorporating plate-power units
in their sets and by making use of the new
A.C. tubes—others by employing both fila-
ment and plate socket-power units.

For the fan who already owns a satisfac-
tory radio recexver, and who does not feel
ready to invest in parts for a new set this
year, completely batteryless operation is en-
tirely feasxble, and without the slightest
change in the wiring of the set, or change in
tubes. Any of a great number of standard
“B” power units will provide the plate cir-
cuits with direct current: while the device
which may be used to accomplish the elec-
trification of the filament circuit is a simple
home-made “A” power unit, having a direct
current output of 2 amperes at 6 volts. This

The simplicity of the “A” power unit described is shown.
wooden base and a few flexible wirves are the only connections necessary.
the parts listed on the following page.

By Herndon Green

unit may be used for the operation of any
standard receiver using eight or fewer 6-
volt, 14 ampere tubes, and to provide “A”
current for tubes of the 201A, 200A, and
112, 171, 240 types.

EXTREME SIMPLICITY

Upon examination of the simple wiring
diagram, Fig. 1, the principles employed in
the design of this unit will be entirely clear
to the technical fans. The house-lighting
potential is reduced to the required voltage
by the step-down transformer T, which 1s
the first unit of the circuit. The output of
this transformer is then changed from an
alternating current to a pulsating direct
current, through the use of the rectifier tube
V, which is of the two-element type. This
current then enters the filter circuit where it
is “smoothed out” to pure direct current for
the operation of the receiver. The filter cir-
cuit consists of the choke coil L and the
condenser unit C1-C2, which has two sec-
tions. The advantage of the system is that
aside from the current used, there is no ex-
pense for upkeep; and there is never a time
when the receiver must be out of commis-
sion because of lack of “A” voltage; for as
long as there is power in the light socket
there will be ample current available for
the operation of the receiver.

The power transformer T has but two
windings; one primary which is connected
directly in the house-lighting circuit, in
series with a switch for turning the fila-
ment current off and on; and a secondary
which provides the current for the receiving
set and also for heating the filament of the
rectifier tube V, The output voltage of the
secondary is 714, and the tap for the rectifier
filament is at 114 volts. The transformer
is enclosed in a complete shield which pre-
vents the alternating-current field from be-
ing picked up by the receiving set and thus
introducing hum.

The rectifier tube V is of the 2-ampere
tungar type and fits into a special socket
which is somewhat similar to the standard
110-volt receptacle, but has provision for
making three connections to the tube. When

All parts are mounted on a small
The letters designate

connected in the circuit the tube acts as a
half-wave rectifier. With the tube, the
small by-pass condenser C2 is used in the
rectifier circuit. It has a capacity of 0.25
mf. and is connected between the plate and
filament of the tube.

THE FILTER CONDENSER

For the filter circuit a condénser bank of
the electrolytic type (Cl and C2) is used in
connection with a heavy-duty choke coil
(1.). The enormous capacity of the con-
denser is the secret of the success of this
simple filter system. It is estimated that the
two sections have a combined capacity of
250,000 mf.

In construction the condenser consists of
two sets of plates submerged in an elec-
trolyte in a metal container. The metal
container serves as the common electrode
for the two condensers, and wires connected
to the plates provide the other fwo necessary
contacts. The electrolyte, which is a solu-
tion of potassium hydroxide, is cov ered with
a film of oil which prevents excessive loss
from evaporation. As a result, it is seldom
necessary to add water to the ¢ell and there

RECEIVING  SET 10-
. ¥~ voLr
O B /4| SwWiTCH
5 g B R\ M
\\\ L TO LIGHT
Y. NS % # SOCKET
777 ﬁ ’3 = 4590 180
A Jam '8’ SINGLE
POWE; POWER SOCKET
“UNIT: UNIT DOUBLE
SOCKET
C,-/ o Loned, .

Fig. 2. An approved method of controlling

the operation of both “A” and ““B” power

units is shown above. Devices of this style

must be operated with a 110.vdlt switch in

the lighting circuit, and the }et‘: battery
switch discarded.

are no offensive odors or destructive gases
which might cause damage to the interior
of cabinets. The choke coil L in the filter
circuit is very compact, as may be seen.
Examination of the accompanying picture
and drawings will show the simplicity of
construction. All apparatus is mounted on
a wooden baseboard, 7x12x34 inches, and all
wiring is above the base. In constructing
the entire unit only twelve separate wires
are used. The average radio fan should
find it possible to complete the entire assem-
bly and wiring in less than one hour’s time.

EASY ASSEMBLY

When constructing the power unit it is
advisable to follow the arrangement of parts
shown in the drawing; all apparatus should
be fastened to the baseboard with wood
screws. If any other arrangement of parts
is desired, do not place the transformer in
a position which is near to the wires which
connect with the filament binding posts of
the receiving set. The transformer sets
up a magnetic field, which is confined as
much as possible by the metal case; but the
leads to the rectifier tube and choke coil
might have sufficient effect upon the output
wires to cause a hum to be heard in the
receiver, if the two were in close proximity
to each other.

The wiring of the unit is so simple that it
is unnecessary to give compléte directions
for making each connection. However, it
is important to remember that all wires
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In this pictorial wiring diagram the exact arrangement of parts aand methods of wiring the “A”

power unit are shown.
12x7x34 inches.

carry currents of large values, and, there-
fore, it is advisable to use fairly heavy wire
in order to reduce resistance losses. Also,
remember that the unit is power apparatus,
and take particular care to see that it is well
insulated.

PREPARING THE CONDENSER

In preparing the unit for operation after
the construction has been completed, the first
step is to add water to the electrolytic con-
denser. Proceed as follows: Remove the
cork from the filler opening and throw it
away. Next, pour half a pint of distilled
water into the opening and allow the unit
to stand for approximately ten minutes. It
will become warm, because of the chemical
action which results when the salts in the
condenser are dissolved. After ten minutes,
add sufficient distilled water to bring the
liquid level up to the cross bar, which is
plainly visible in the filler opening. Now
rock the condenser gently, to help dissolve
the chemical, and to assist the liquid in
entering the spaces between the condenser
plates. Upon examination it will probably
be found that the liquid has gone down and,
if such is the case, it will be necessary to
add more distilled water in order to bring
the level up to the cross bar. The rocking
operation may be repeated again and then
the condenser shbuld be allowed to stand for
fifteen minutes. Before using the unit,
examine the liquid level again and fill with
additional distilled water, if necessary. How-
ever, do not fill the condenser above the
cross bar. Also, do not place the cork in
the filler opening but use the nickel filler
cap which is supplied with the condenser.

POWER SWITCH REQUIRED

After the condenser has been prepared as
described above, the rectifier tube may be
inserted in the socket and the “A” power
unit may be considered ready for use. How-
ever, provision must be made for turning
the unit on and off, and a battery switch
must not be used for the purpose. If the
builder wishes, he may add two extra bind-
ing posts to his receiver and connect them
to a 110-volt switch which may be mounted
on the front panel; or he may turn the unit
on and off at the light socket. In either
case it must be remembered that the filament
switch on the panel of the set can no longer

All parts and wiring are located abozve the base, which is a block of wood
Also, when making connections heazy, flexible, insulated wire should be used.

be used to turn the set on and off. It is a
wise plan to join together the two wires
going to this switch, and remove the switch
from the panel. If desired, the 110-volt
switch may be mounted in the same space
after the old switch has been discarded.
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Fig. 1

The above schematic wiring diagram shows

the complete circuit of this simple “A” power

unit. The parts indicated follow: T, power

transformer; V, rectifier tube; C1-C2, electro-

Iytic-condenser bank; C3, by-pass condenser;
L, heavy-duty choke coil.

When both “A” and “B” power units are
used for the operation of the receiver, still
another problem presents itself. Both of
these units are turned on in the 110-volt
circuit, and they may be operated with the
same switch. In the small picture diagram
(Fig. 2) a suitable circuit is shown. The
plugs of the “A” and “B” power units,
which ordinarily go to the light socket, are
connected together in a double socket; the
double socket is placed in an ordinary re-
ceptacle; one wire from the receptacle con-
nects directly with the light socket, and the
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other wire connects with the switch and
then with the light socket.

HINTS ABOUT OPERATION

If, after the unit has been placed in opera-
tion, a hum is noticeable in the loud speaker,
there are several places to look for trouble.
In the first place, make sure that the 110-
volt wires do not come in close proximity
to the 6-volt wires which go to the receiver.
Also, all pairs of wires in the 110-volt A.C.
circuit should be twisted. Secondly, the
liquid in the condenser cell may be low, and
if this is the case distilled water should be
added. Lastly, the power unit may be located
too close to the detector and audio circuits
of the set. It is wise to try moving the
unit, as a more satisfactory position may be
found.

In connection with the operation of this
unit there are several other things which
should be remembered by the constructor.
The power transformer of this device
handles a large amount of current, and as
a result becomes hot after continued opera-
tion. In normal operation it is too hot to
touch.

The liquid in the electrolytic condenser
will damage carpets or furniture, if spilled
on them. If any of the liquid is accidentally
spilled it should be neutralized at once with
vinegar and washed off. If it is spilled on
the hands, they should be washed immediate-
ly with soap and water.

If the liquid of the condenser becomes too
low, no harm is done; but the unit will
cease to function. It is usually possible to
tell by an increase in the hum, when addi-
tional water is required. However, on an
average, it is wise to add water twice each
year.

Frequently it will be unnecessary for the
radio fan to buy all of the parts listed below
when building this unit If an old battery
charger is available, this may, sometimes, be
used in place of the rectifier tube and trans-
former. Most battery chargers consist of
a transformer and rectifier, and if one is of
efficient design, a filter system of the type
used in this circuit will convert it into an
“A” power-supply unit. However, the me-
chanical or vibrating type of charger should
not be used, as it will not give satisfactory
results. Chargers which are best suited for
this purpose should use a rectifier of the
tungar-tube, electrolytic-cell, dry-electrolytic
or cartridge type.

If a battery charger is used, in place of
the transformer and rectifier of the power
unit, the constructor should discover whether
a transformer or an auto-transformer is
used, by testing the windings with a pair of
phones and a battery.

SYMBOL |Quwny NAME OF PART REMARKS | MANUFACTURER &
T | 2 | Powser transformer Tapped T4 volt secondary {special) b -

1,02 | 1 Tilter condenser  |Flectrolytic type S 2 o
L | ) | Choke co1d |Reavy~duty typs (epescial) 1 -
€3 1 ) | By.pess condenser |25 mf, _ 3 |6,7,8,9,10 -
V.| 1 [Rectifier tubs  |2.ampers typs - 4 | ;l - -
|1 | Porcelain socket _ |Threa.contact type (for rectifier tube) |3 | B -
. 2 | Binding posts | ; _ s |12 B
. | Hook-up wire Spaghetti covered B _ 6 - B

_ . Boasboard 112 2 7 x } inchens (wood) o ||

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

! Setdutlders Susziy Cs, (setco)

.3 Genersl Flectric Company

7 _Tobs Deutechmann Company
10 _Rerovox Wireless Corporetion
iB) 14

Fotem Lapriight, 1920, Lo, Pub Co.

2 The Abox Compmny
-5 M. H. Edy Menufszturizg Co.
__ _8 Potter MIgz, Company .

11 Weatinchouss Flectric Mfz, Co,

% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

1f you use alternate parts instead of those listed in the first column of manufacturers, be careful to allow
ariginally used in taying out and drilling the panel and sub-base.

) _Dudlter Condenser Carp.

_6 Acme Wire Company

_0_Polymet Msnufecturing Co,

IL?._X-JL Radte Laborntories
2

for any possible difference in size from those
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How to Build a Dynamic Speaker

OOD clectrodynamic cone speakers
G are expensive, For this reason a de-
scription of how to build one should
be of interest to the home constructor. The

writer gives here details: oi” the method by
which he successfully contructed one.

There are two types of cone speakers,
frec-edge or the inertia-controlled (ninety-
degree) cone type and the fixed-edge or
wave or flat-cone type. The former has
been chosen as the one which will give the
best results for the home speaker. inasmuch
as this type reproduces all sound frequencies
at any volume. In the flat-wave cone type
there is a tendency to cut off the bass notes
when operating at lesser volume. This type
of cone vibrates within itself, reproducing
the higher notes by the vibration of a small
area about the center of the cone and the
bass notes by vibration of the entire cone
area. Therefore, unless sufficient volume is
used the bass notes are lost.

In the inertial type of cone speaker the __-r.

sound is reproduced by the piston action of
the rigid cone, which is supported at each
end by a very flexible mounting, This type
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Loud Speaker Capable of Giving the Finest Quality

By Edgar C. Nichols

rcquires a baffle, separating the inner from
the outer surface of the cone; so that the
piston action of the cone will affect as large
an air column as possible and there shall
be no loss of energy, due to the air slippage
around the greatest diameter of the cone.
This baffle is very essential for the correct
reproduction of the bass notes and should
be made as rigid and as large as possible,
within reason; that is, from fourteen to
cighteen inches square. If the speaker is
put in a case, the back should be leit open
so that volume may not be sacrificed. This
case, too, may be considered a part of the
baffle.

OBTAINING THE COILS

To simplify as much as possible the con-
struction of the speaker, parts from a Mag-
navox horn speaker, type R3, model B,
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This cross-scetional vicw of the clectrodynamic speaker gives most of the nceessary dimensions.

‘the cone.

Directions for Constructing an Electrodynamic Cone

C\Q/s

have been used. These speakers are now
antiquated, but many have been manufac-
tured and sold, so therc should be no diffi-

This illustration clearly shows the
shapes into which the supporting
bars are bent.

culty in securing one at allow cost.
From this speaker we may obtain
the electromagnet for the field and
the armature coil for actuating the
cone. To make coils of so many
turns is impracticable for the home I
constructor. The bridge, which was used
in the old Magnavox speaker to mount the
diaphragm, may be used in our speaker as
an adjustable mounting for the armature
coil and apex of the cone. The input
transformer is used “as is” for the new
speaker.

The success of the speaker depends upon
the rigidity of its construction and, as the
field electromagnet is very heavy, it must
be well supported. This is accomplished
by three 14 x V4-inch brass rods, which are
bent to shape as-shown in Fig. 1. The brass
is annealed before bending, by heating it
to a dull red and then plunging it into cold
water. These rods are fastened to the
clectromagnet by screws at the back of
the magnet. The magnet is aligned by using
washers as shims under these screws; so
that it is actually adjusted to the axis of
There s also required a vertical
leg, made of bakelite or hard rubber, for
a back support. The input transformer
may be mounted on this leg. The electro-
or field-magnet draws one¢ ampere at six
volts, for a “flux density” of approximately
sixty thousand lines per square inch. This
current may be supplied from the radio
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A filter circuit for use before the: prfmary of
the speaker input transformer, which is wound
with very fine wire.

“A” battery or by the use of a full-wave
trickle charger.

When dismounting the old speaker great
care must be taken to see that the fine
wires of the armature coil, which is mounted
on the diaphragm, are not broken. This
armature coil must be so arranged in the
new speaker that it may be adjusted to
the field electromagnet. To accomplish this
it is mounted in the center of a double
spiral made of very thin sheet formica or
celluloid. (See Fig. 2). This is done in
the following manner: the coil proper is
supported on a tripod, which in turn is
bolted and cemented, with household ce-
ment, to the center of the double spiral.
It is very important that the axis of the
armature coil shall be at right angles to the
plane of the double spiral. This double
spiral, in turn, is clamped by the bridge
which, in the old speaker, mounted the dia-
phragm. The old diaphragm is discarded.
The armature coil leads are then connected
to their terminals on the electro-magnet,
by means of helices made of very fine enam-
eled wire. The coil is adjusted so that it
cannot strike the poles of the electro-magnet
and the double spiral is clamped in place.

CONSTRUCTING THE CONE

The next step will be to manufacture and
mount the cone, which is made of a cold-
pressed “water-color” paper. By many ex-
periments this paper has proved to be the
best for this purpose. The cone is six
inches in diameter and the included angle is
90 degrees. (See Fig. 3 for details of this
cone.) The two edges for the glued joint
are “feathered” with a razor blade in order
to make a smooth job. Liquid glue is used
here, being put on both edges, which are
then placed together with a 1/16-inch lap
and protected on each side by a strip of
paper. A pencil is then laid lengthwise
of the joint and the whole is clamped by
means of a wood clamp to a table until
the joint is thoroughly set. When the cone
is released the paper strips placed to pro-
tect the joint are carefully torn away. A
narrow strip will remain along the joint,
but this is not objectionable,
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Fig. 2 shows the double spiral on which is

ngatmted the armature coil; Fig. 3, the dimen.

sions of the paper cone; and Fig. 4 the dimen-
sions of cone support,
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A push-pull stage of A.F. amplification will
supply undistorted power to the dynamic
speaker.

The larger end of the cone is supported
by a flexible ring made of bookbinders’
“skives” of thin leather, or a support made
of “gold beaters’ skin” may be used. If
the latter is used it must be treated with
glycerine after it is mounted, to take out
the rustle. Liquid glue is about the only
cement which will hold gold beaters’ skin
to the paper cone and it must set thor-
oughly. The skin must be cleaned with
gasoline to remove any grease, before the
glue is applied. Care must be taken that
the skin is not stretched tight, especially
as the glycerine has a shrinking effect. If it
is too tight a drumming effect will be pro-
duced, which is undesirable. (See Fig. 4
for details of this flexible support.) (“Gold
beaters’ skin” is a thin membrane, similar
to sausage cases; and it is quite possible
that a good quality of the latter, or per-
haps a bladder, could be used for this pur-
pose. “Skives” are very thin parings of
soft leather, which must be made with an
extremely sharp blade.—EbiTor.)

Before the flexible support is glued to
the cone, it should be glued to a five-ply-
veneer wooden ring which is V-inch thick,
7% inches inside diameter, and 9% inches
outside diameter. Here liquid glue is again
used. After this the inner edge is glued
to the cone, as explained above. The wooden
rimg is fastened to the baffle by four screws.
The holes for these screws in the ring are
made somewhat larger to allow for adjust-
ment, washers being used under the screw
heads to hold the latter from drawing into
the holes.

The baffle is made of five-ply wood veneer,
I4-inch to 34-inch thick. It is fourteen to
eighteen inches square and has a hole in
the center, 7V inches in diameter.

ASSEMBLY

The following proceedure is used in as-
sembling the speaker: the baffle is laid flat
upon a table, and the cone, mounted in its
wooden ring, is placed concentrically on it
with respect to the hole in the baffle. The
cone is then clamped to the baffle with the
four screws in the wooden ring, as explained
above. The field electro-magnet, with its
three brackets and the armature coil
mounted on its bridge, is placed in position
and adjusted so that the apex of the cone
comes in the center of the double spiral
mounting the armature coil. Then the loca-
tions for the three wood screws, fastening
the brackets to the baffle, are determined
and the brackets are fastened in place to
the baffle with these screws.

The speaker is then placed in its proper
position and the apex of the cone is ce-
mented to the double spiral as {follows:
the bolt fastening the armature coil to the
spiral will extend through into the apex
of the cone; and the apex and bolt and
spiral should all be securely fastened to-
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gether with household cement. After the
cement has thoroughly set, the speaker is
ready to try out. Sometimes we find that it
is still necessary to make minor adjustments,
because of the armature coil’'s striking the
field magnet poles. This adjustment is ac-
complished by slightly loosening the clamp-
ing of the double spiral in its bridge mount-
ing and adjusting the spiral so that the buzz
is eliminated. Any adjustment of the cone
for alignment at the larger end is done by
loosening the four screws.

A Cheap and Handy “Trouble
Shooter” for the Experimenter
By S. Saunders

HAXNDY trouble-shooter that will op-

erate either on the house lighting cir-
cuit or on batteries is a useful addition to
any radio work shop. A tester of this kind
for use in tracing broken wires, short cir-
cuits, etc., can easily be made at home at
a very reasonable cost.

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

%‘LRMP SOCKET

cemadd

This simple tracing broken
tester will save or short - cir-
t h e experi- cuits in o
menter much radio set or
time and troue power  supply
ble when he is l unit,

ends of the wire filed down to a sharp point.
These cords are then connected to binding
posts No. 6 and 7. A cord and attachment
plug should next be made up of sufficient
length to feed the tester from the light
socket. These feeders connect to posts No.
2 and 3. When using battery current at-
tach the feeders to No. 1 and 3 and connect
a pair of headphones to posts No. 4 and 5.
The battery and headphones will be found
best for testing high-resistance coils, audio
transformers and similar units in the set.
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A Simple Remote Control Device

Quite a Demand for an Item of This Type has Brought Forth
This Clever Arrangement which has Proved its Worth in
a Number of Installations

HE prime requisite of a radio re-

mote-control device is that it be com-

pact. It should be also cheap and

easy to make and capable of being
adapted to almost any form of circuit. In
working along these lines, the writer has
reached what he believes to be a practical
solution of the problem.

The instrument described in this article
will not tune the set and was not designed
to do so, for several very good reasons. In
the first place, the average set-owner’s re-
ceiver is left tuned to one station most of
the time, anyway; and constant adjustment
of its dials is not necessary. In the second
place, after experimenting with such de-
vices for several months, the writer has
been forced to the conclusion that their
expense, size, and the fact that they can-
not be used on every type of receiver,
necessitated the abandonment of the idea
of using remote tuning devices, in the ordi-
nary home, in favor of the little instrument
about to be described.

This device is so simple and cheap that
anyone can build one in an evening. Where
the necessity arises, two, three, four or five
of them may be connected in parallel, in
such a way that the radio set may be turned
on or off from any room in the house. The
variable high resistor employed makes it
possible to control the volume from a whis-
per to the full power of the set. One or all
of these controls may be used at the same
time, to control different speakers in differ-
ent parts of the house.

There is just one essential requirement,
and that is, that the wires in the cable shall
be sufficiently heavy to carry the “A” cir-
cuit current without appreciable loss in
voltage. The heavy wire (about No. 18)
which is used in the average battery cable
has been found satisfactory so long as the

By William F. Crosby
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Schematic arrangement of the simple remote-control unit described hera.

thirty feet. For distances in excess of this,
the size of the wire should be increased
somewhat, because the resistance of the reg-
ular wire may be too great. Where sev-
eral of these remote controls are used, it
is advisable to wire the house with heavier
cable (No. 14 or No. 12), taking off the
leads to the various remote controls as they
are wanted in the different rooms.

It is highly essential to use wire which has
insulation of different colors, in order that
the connections may be readily identified;
but, where this cannot be done, a “tracer”
circuit, consisting of a low-voltage battery
and a pair of head receivers, should be used
to determine the ends of the various wires.
If the ends of the wires are grounded, one
at a time, while the other ends are tested
with the receiver and battery connected to
an adjacent ground, it will be a simple mat-
ter to tell the wires apart. Each should be

DESIGN OF THE UNIT

The remote-control unit litself is only
about six inches long and two inches wide,
and set into a box about two inches deep.
The panel may be bakelite, hard rubber or
a suitable piece of wood, secured in a
wooden or metal box in such|a way that the
entire assembly will look like a miniature
radio set. It is .suggested, though, that the
panel be placed on top instead of the side,
as this will make it somewhat easier to
operate.

Exactly in the center of the panel we
place a variable high resistor, in the
neighborhood of 50,000 ohms 3s its maximum
value. On one side of this we place a pair of
tip jacks, or, as in the case of the unit shown
in the illustrations, a combination jack. On
the other side and spaced =zt equal distances
from the center, we have an ordinary bat-
tery switch, of either the push-pull or the
toggle type. Above this will come a minia-

distance does not exceed twenty-five or tagged, if the insulation is all of one color. ture-lamp socket, fitted with a small six-
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At the left, the remote-control unit is used to operate an clectric set by means of a local battery and high-resistance relay.

With the diveet A.C.

econnection at the right, a power switch and a 110-volt pilot lamp must be used.



volt bulb. Through the panel over this
bulb is inserted a ruby lens, which will
show a red light when the battery switch is
turned on; this is optional, but its use will
be found both attractive and advantageous.

The wiring is clearly shown in Fig. 1 and
also in the drawing of the back of the
panel, Fig. 6. One side of the lamp socket
is connected to one of the terminals on the
battery switch, and from here a wire in the
cable is taken to the set. The other post on
the battery switch will go to one side of
the “A" battery circuit, the polarity having
no effect in this case; while the remaining
terminal on the socket will be connected to
the opposite battery terminal. These two
battery connections may be made either at
the set, direct to the battery or through a
cable which may be run throughout the
entire house. The variable resistor is sim-
ply connected to one of the output binding
posts or the output jack on the set; while
the other terminal of the resistor is wired
to one of the phone tip jacks. The other
jack terminal will be wired directly back,
through the cable, to the remaining output
terminal on the set.

VARIOUS CONNECTIONS

This is shown in Fig. 1, which, in addi-
tion, shows the actual terminals as they are
connected to the set. Note that one wire
(the lowest one) runs inside the set to a
point above the battery switch. If no_ bat-
tery switch is used, this connection will be
made above the first rheostat. With this
connection, the switches on both the set and
the remote control are interlocking in such
a way that, when either switch is turned on.
the red light in the remote control will be
turned on.

In Fig. 2, we have the same arrangement,
but in this case it is necessary to turn on a
“B” socket-power unit when the set is
turned on, and a trickle charger for the
storage “A” battery when the set is turned
off. A low-resistance, double-acting relay
does the trick here and it should be con-
nected exactly as shown in the drawing.
These devices may be purchased at almost
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Above, the remote-control device wirved for use with a “B” unit and trickle charger; at the boftom,

the connections when an output filter is added.

The A battery is connected across the terminals

marked “A."

any radio store. You will note that the
relay is so connected that, when the “A”
battery circuit is closed, the armature will
come down and make contact, closing the
110-volt circuit and thus putting the “B”
supply unit in action. When the “A” bat-
tery circuit is opened, the armature on the
relay springs upward and closes the 110-
volt circuit to bring the trickle charger into
use. It is highly essential that this relay be
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e
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R USRI H
CONTROL BOX
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It is possible to operate several speakers from a number of these vemote-control units when wired

as shown,

The pilot light indicates at every unit if the set has been turned on at any of them.

of low resistance; otherwise it will take so
much current to pull it down that the “A”
battery will not be able to supply enough
for the tube filaments. (An old telegraph
sounder will NOT do the work.)

Fig. 3 is simply a repetition of Fig. 1 ex-
cept that it shows how two remote controls
may be used at the same time. Additional
instruments may be added by simply con-
necting them in parallel.

FOR ELECTRIC SETS

Fig. 4 indicates the remote control as
connected to a set using full A.C. operation.
Here, in order to keep the 110-volt circuit
out of the remote control, a small “local”
battery (several dry cells) is used to actuate
the relay. This closes the 110-volt circuit,
the current of which, in turn, passes through
the primary of the transformer, the sec-
ondary windings of which heat the filaments
of the A.C. tubes. Of course, the use of a
local battery in the relay circuit is not ex-
ceptionally good practice, because sooner
or later the batteries run down and then the
relay will fail to work. It is for this rea-
son that Fig. 5 has been drawn. Here we
have full A.C. operation of both set and
remote control. The relay for use with a
local battery should be of the high-resistance
type.

However, it will be necessary to make a
few changes in the device, the most impor-
tant one being the employment of a better
and heavier switch, capable of handling the
110-volt circuit without trouble.

A regular electric-light toggle switch will

(Continued on page 106)
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D. C. to A. C—And How

IIERE is considerable confusion in

I the mind of the general public as to

what constitutes an A.C. radio set.
Various interpretations may be made of
the degree to which any particular power
combination can be considered an A.C. unit;
it is not the purpose of this article to dis-
cuss this question, for its answer is to some
extent a matter of opinion. We will bricfly
describe, however, what is generally accepted
as the nearest approach to alternating-
current operation; namely the use of raw
A.C. directly on the filaments or heaters
of all the tubes in the set. Some people
have been led to believe that the use of
A.C. tubes does away with transformers,
“B” power unmits and the like. Such is
not the case, however.

For the benefit of a great many experi-
menters and home set builders who wish
to convert their present battery-operated
sets to the use of A.C. tubes, this article
covers the changes required in an average
six-tube set of the tuned-radio-frequency
type.

THE TRANSFORMER

For equipment, a step-down transformer
for filament or heater current is the first
requisite.  The choice of this transformer
depends upon whether the constructor
wishes to use only the separate-heater tubes
of the 227 type; or whether the raw A.C.-
filament tubes of the 226 type are to he used
for R.F. and first A.F. amplifiers. If only
separate-heater tubes of the 227 type are
to be used, the transformer should be cap-
able of delivering 1.75 amperes per tube,
at 2.5 volts, without any material drop in
voltage; it is preferable to have at least
a 15% overload factor above these require-
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How a Receiver Ordinarily Using D. C. Tubes
Can Be Converted Into an Electric Set by the
Use of Adapters and A. C. Tubes

ments. If the 226-type is to be used in the
R.F. and first AF. amplifying stages, the
transformer should deliver also 1.10 amperes
per tube, at 1.5 volts.

It 1s advisable to use for the last audio
stage a 171-type tube, which is operated on
raw A.C. at 5 volts. The transformer
should have an additional 5-volt winding for
this tube.

Unfortunately, A.C. line voltage through-
out the country varies a great deal in two
ways. The designed standard voltage of the
particular distributing system may be 104,
110, 115, 125 volts or some point hetween;
and, under certain load conditions, the
actual voltage at any given point also may
vary from hour to hour, above or below the
standard voltage of the power station. This
latter condition is not common in large com-
munities, where the load is handled effi-
ciently. However, the situation is a difficult
one from the standpoint of transformer
manufacturers, but several have met the
problem by designing step-down trans-
formers which will deliver full voltage at
the lcwest primary potential that may be
cxpected. This, in turn, means that pri-
mary taps, rheostats or resistors of some
sort will be necessary when the primary
voltage is higher than this minimum.

The reader should not, however, gather
the impression that the 226- and 227-tubes
are extremely critical on filament or heater
current; as in fact a liberal percentage of
voltage variation is allowed for in the tube
design. Indeed, will it be seldom necessary
to change the filament or heater resistances
to compensate for temporary line-voltage
fluctuation, once your particular average
voltage is determined and adjusted for.

Another good reason for using a trans-

RF R3 V3 RF

former with over-voltage output at the ter-
minals is that, in various converted sets,
some may have more voltage drop than
others due to the wiring. It is, therefore,
considered the best practice to use a step-
down transformer with a lliberal over-volt-
age factor.
PLATE-POWER SUPILY

The “B” supply device may be any good
unit available and does not differ from that
used with the battery-operated sets. Com-
plete "A B C” power packs designed to
supply all power requirements for A.C. sets
are making their appearance on the market,
and will undoubtedly be Twidcly sold. 1In
considering the purchase of these units, care
should be taken to see IhI;t they meet the
conditions previously outlined.

The center-tapped resistors (R4 and R5)
may be purchased in the market, or made
by winding up with fine resistance wire a
60-ohm unit tapped in the [center. If a po-
tentiometer is used, one with a resistance
around 20 ohms will be necessary. A fixed
2,000-ohm resistor (R7), shunted by a 1-mf.
condenser, is required for the last audio
bias; and a similar combination (R6) is
used for the amplifier Eias except that the
latter resistor should be |variable or tap-
ped, to meet varying conditions encountered
in sets, r

NEEDED ALTERATIONS

The actual rewiring and changes in sets
to be converted follow in general certain
standard practice. We discuss here the
average six-tube set, congisting of three
stages of R.F., a detector, and two stages
of A.F. The accompanying schematic dia-
gram shows the wiring for the conversion
when using the 226-type tubes in the R.F.
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VC -50C) OHMS, VARWBLE RESISTOR

$vey J‘
X r%
i 3
L
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RI,R2,R3-200~700 OHMS, RESISTORS
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R6-VARIABLE RESISTOR,~2000 OHMS
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The schematic diagram shows the wiring connections of a receiver originally designed for D.C. tubes and converted tnto one operating with A.C. tubes,
X is on optional type of volume control; its range showld be 0 to 5 megohms.

® Prepared by the Engineering Department of the C. E. Mfg. Co., Inc.
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Parts used in connection with the new wiring harness: A, by-pass condenser; B, tube adapter for
R.F. circuits; C, grid suppressor; D, tube adapter for A.F. circuits; E, center-tappcd resistance unit.

and first A.F. amplifiers, the 227-type in the
detector and the 171-type in the last audio
stage. Should the constructor wish to use
227-tubes in all except the last A.F. stages,
the procedure is similar; except that the
cathode lead of the R.F. and first A.F,
tubes is to be substituted as a connecting
point for the center tap of the 227-tubes.
The use of center-tapped resistors at heater
terminals of the 227s, with the center lead
going to the cathode, is also advisable.

The fan who wishes to convert his battery-
operated receiver into a set using A.C.
tubes may easily do so, and he will find that
there are two methods which he may follow.
In one case it is necessary to remove all
filament wiring in the receiving set, and
then rewire the filament circuits for A.C.
tubes. This is a simple operation, but re-
quires some experience in set construction
if best results are to be obtained.

For the radio fan who does not feel
competent to rewire his set, or who wishes
to convert it for A.C. tubes in the least
possible time and with the slightest effort,
several manufacturers have developed and
placed on the market simple A.C.-tube
adapters and harnesses. With these adapt-
ers it is possible to convert a D.C. set into
one using A.C. tubes in a very few minutes,
and without the necessity of <changing any
wires in the receiver except a few grid re-
turns.

USE OF A.C. TUBE ADAPTERS

As the adapters are of different types,
it is difficult to write a general description
which applies to all units. However, each
kit is supplied with directions which ex-
plain exactly how the installation is best
accomplished.

Usually each kit contains one adapter for
each tube, and these adapters fit in the tube
sockets of the set; while the tubes are in-
serted into the adapter. These adapters
connect the grid and plate prongs of the
tubes with the proper terminals of the
socket, but insulate the filament prongs from
the filament wiring of the set. On the
adapters terminals are provided which con-
nect with the filament prongs of the tubes,
and the harness is connected with these
posts; the harness, which is correctly ar-
ranged for A.C. tubes, replaces the filament
wiring in the set. In order to light the
tubes it is necessary only to connect the
free ends of the harness with the proper
terminals of a filament transformer.

Arrangements have also been made for
installing the extra parts which are re-
quired; such as center-tapped resistors, by-
pass condensers, grid resistors, and biasing
resistors. The center-tapped Tresistors are
designed so that they may be correctly con-
nected in the circuit by fastening them to

posts provided on the adapter, and the same
f

is true of the by-pass condensers. The 500-
ohm resistors (R1, R2 and R3), which are
required in the grid circuit of A.C. sets,
fit into slots in the adapters of one make;
and provision is usually made for installing
the grid-biasing resistors in the cable. The
only change which is necessary in the wir-
ing of the set is the installation of a new
volume control (VC); this is required, as
the rheostats in the filament circuits are
made inoperative when the harness is
installed.

REWIRING THE SET

In converting the set without the aid of
adapters and a harness, the first procedure
is to cut away all previously-installed fila-
ment wiring and install the 5-prong sockets,
for whatever number of 227-type tubes are
to be used. The filament and heater wires
should be twisted conductors; the average
lamp cord has sufficient current capacity for
this purpose. Many sets are equipped with
battery switch on the panel; this cannot
be used to control the A.C. current unless
it happens to be one originally intended for
use on 110-volt lighting supply. Should the
power switch be installed on the panel, care
must be taken to insulate the primary line
with the same precautions usually adopted
in all appliances connected directly to the
house mains. Grid returns of all stages are
brought directly to ground as shown in the
diagram. Oscillation control is obtained by
use of grid suppressors in the R.F. stages.
The correct resistance values for these sup-
pressors may run from 200 up to 700 ohms
or over, because of varying circuit and R.F.
transformer characteristics; the desired
value is the lowest which will keep the R.F.
circuits out of oscillations over the entire
wavelength range. This method of oscilla-
tion control is the simplest for the con-
structor. Any control system affecting the
226-type tubes, whether it be for oscillations
or volume, which in effect reduces the plate

A D.C. set converted in-
to one using A.C. tubes
by the use of the adapt-
ers (shown above) and o
special harness.
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current below the minimum “ripple-voltage
point” will not be satisfactory; for, below
this critical point, the A.C. hum becomes
suddenly apparent. Another procedure for
controlling oscillation, which is highly effi-
cient and easily adjusted, is to neutralize
the R.F. stages by the conventional capaci-
tive or neutrodyne method. If the set to
be converted is a neutrodyne reneutraliza-
tion for A.C. tubes will probably be neces-
sary. Should the set have a coil system de-
pending upon a scarcity of primary turns
on the R.F. transformer to make it non-
oscillatory, the use of A.C. tubes will in-
crease the tendency to oscillate; in average
sets, however, this increase will not reach
the spilling point. In general, any method
to control oscillation is acceptable, provided
the plate current is not thereby reduced ma-
terially. By-pass condensers in the R.F.
stages are usually essential.

VOLTAGE REGULATION

In the previous discussion of suitable
transformers, the filament- or heater-voltage
situation was brought out. Qur conclusions
are that, in the first place, the average line
voltage must be known. Should the trans-
former chosen deliver the correct voltage
to the tubes no rheostats or resistances are
necessary. In many cases this will not
occur and therefore a rheostat for all 227-
type tubes, or separate ones for the 226s
and 227s will be required. No rheostat
control is necessary for the S-volt last A.F.
tube,

For the dealer or service man who ex-
pects to convert a number of sets, it is
suggested that he prepare strips of resist-
ance units consisting of brass wire wound
on fiber or similar material. When the set
is converted and ready to install, the cor-
rect tube voltages may be determined by
finding the proper point of resistance adjust-
ment and permanently soldering or clamp-
ing the lead. This adjustment must be
made on the final set location. Of course,
the use of a good low-reading A.C. volt-
meter, 0-3 volts, is essential for determining
the proper tube voltages; do not use cheap
meters, as they are apt to be inaccurate.
The dealer or service man should always
have a meter of this kind available for A.C.-
set adjustment; for the individual who con-
verts only one set it would be more econom-
ical to borrow a meter for the occasion, as
the meter may never have to be used again.
Should rheostats be used for the A.C. tubes,
special types are necessary; as the rheostats
ordinarily used in battery operated sets are
not heavy enough for the purpose. Suitable

(Continued on page 103)

Ilustration courtesy Alden Mfg. Co,
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A Simple “Extension” Two-Tube Receiver*

A Simple Receiver Designed for the Beginner

ANY persons secem to be of the
M opinion that the simple two- and

three-tube receiving sets have gone
out of style, and that practically everyone is
now using an elaborate recciver employing
from five to ten tubes; however this is not
the case. Correspondence which we receive
from our readers proves, beyond a doubt,
that there are just as many beginners today
as there ever were; and a large number of
these newcomers in.the field are anxious to
start with simple apparatus.

In connection with the frequent requests
for data on the construction of -simple re-
ceivers, it is interesting to note that the
type of receiver desired is entirely different
from the design which was popular several
years ago. In the year 1923 many a broad-
cast fan, who contemplated the construction
of a simple recciver, wished to obtain loud-
speaker volume from one tube and was will-
ing to sacrifice quality of reproduction, dis-
tance reception and selectivity in order to
obtain this end. As a result there was a
demand for designs of one-tube reflex re-
ceivers employing a crystal detector. At
the outset the constructor understood. or
should have done so, that the set would not
be entirely satisfactory; but he was ready
to spend his good time and money to build it
in order to get the thrill of receiving broad-
cast music on a loud speaker.

Today conditions are very different. The
beginner understands, first, that there are
many stations on the air and a radio
receiver must be selective enough to separate
local stations, in order to assure him any
degree of satisfaction from reception. Sec-
ondly, he knows that many worth-while pro-
grams are broadcast from high-power sta-
tions within a few hundred miles and if

g7

L1, antenna coupler; L2, detector-civcuit tuner; C1 and C2, variable

A4

Rear ricw of receiver.

condensers; R3, grid leak; C4, grid condenser;

As Simplicity

By Beryl B. Bryant

W ho Desires Efficiency As Well
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The “schematic’ diagram of a two-tube receiver which may be used with any type of A.F. ampli-

fier.

his receiver is sufficiently sensitive, he can
derive much satisfaction from picking up
these signals. Thirdly, it has been explained
to him that the most desirable feature of
a radio set is its ability to reproduce music
without appreciable distortion; and, in this
connection, he is told also that volume of
signal without distortion can be obtained
only by using an cfficient otuner in connec-
tion with a well-designed, high-quality
audio-frequency amplifier with a power tube
in the last stage.
THE MINIMUM FOR GOOD RESULTS

As a result of the radio education which
he rcceives by reading newspapers and
magazines, and by hearing his {riends talk
over radio problems, the beginner no longer
expects the impossible from a simiple circuit.

R4, volume control; C3, .006-mf. condenser.

* Rapio NeEws Blueprint Constructional Article No. 53. (See page 104).

Headphones also may be plugged into the jack, J.

He appreciates the fact that freak circuits
do not produce the results which are claimed
for them, and most satisfadtory results are
assured by following a standard, accepted
design. Also, he does not lit})it the set which
he is to build to one “tube, when he ohas
learned from the cxperience of friends that
at least two, and sometimes three tubes are
nceded when satisfactory headphone recep-
tion is desired; i.c., in order that the set
shall be selective, sensitive and capable of
quality reproduction.

In addition to the points considered above,
the beginner, who builds a simple receiver
wishes to construct it in such a manner as
to permit improvements from time to time;
and he desires a set which will compare
favorably when such additions have been
completed, with the best receivers available.
Above all things, he wants to know that
his set can be conveniently enlarged so that
it will deliver ample loud-speaker volume
without distortion.

The receiver described in|this article has
been designed in the Ranio NEws Labora-
tories to satisfy the requirements of the
present-day radio beginner. It is a two-
tube hook-up employing 'a  well-known
standard circuit, which consists of one stage
of neutralized-radio-frequency amplification
followed by a regenerative detector. When
properly constructed, it will |be found equal-
Iy sensitive and selective with the best of
four- and five-tube receivers; though it will
not deliver the same amuont of volume, sim-
ply because it is not equipped with an audio
amplifier, which would requfire the addition
of two or three extra tubes.| However, it is
readily possible to construct such an ampli-
fier, and conncct it to the raceiver external-
Iy, at any future date, and this addition
will make the receiver quite the equal of
any four- or five-tube dct so far as
performance is concerned. In short, it is
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The simplicity and incxpensivencss of the parts necessary for building tie tico-tube reccizer

is an adzantage.

a rcal radio receiver which anyone
may be proud to own, and must not be con-
sidered a joke, or old-fashioned in any
sense of the word.

CONVENIENCE OF CONSTRUCTION
Aside from the electrical features of the

The purts aie lettered alike in the fllustrations and the lists on fage

sct, there are many practical advantages
ressessed by the design. A glance at the
pictures will show the prospective builder
the features which should require no iarther
discussion.  First, it will be seen that the
design of the set is very compact; the panel,
en which the tuning contrels are mounted,
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is only 18 inches long and 7 inches high,
and the baseboard on which the remaining
apparatus is mounted is only 16 inches long
and 7 inches decp. This makes it possible
to place the set in a small table-type cabinet.
Secondly, the mechanical arrangement of the
set is very stmple and very few tools are
required dor its construction.  The tuning
instruments are mounted on a hakelite cr
hard-rubber panel, but to mount the parts,
it is necessary to drill through this panel.
The baseboard is wood, Li-inch thick, and
this makes it very easy to mount the other
parts; as they may be fastened with ordinary
wood screws. Of course, if the builder is
mechanically inclined he may improve the
appearance oif the interior of the receiver
by using a bakelite or hard-rubber sub-panel,
and running all wires under this base. How-
ever, this is not nccessary, as it would ef-
fect no improvement whatever in the clec-
trical efficiency of the tuner.

When the rcceiver is  constructed as
shown, the wiring is very simple and also
efficient. Flexible insulated wire is used and
the “point-to-point™ system is {followed;
that is, each wire is connected directly from
one instrument to the next without regard
to appcarance. This makes possible the use

N— -Iﬁ{r- J
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A pictorial wiring diagram of the extension two-tube vecciver, showing all the nccessary connections.

board, shown scparated for convenicnce in following the lines.

this will aid greetly in the wiring.

A+  AER. GND.

At the top is the panel, and below the basc-

Black out with a pencil cach wire on the diagram as yow connect it into the set;
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of the least amount of wire, and, as a result,
prevents many electrical complications.  All
connections should be properly soldered and,
if tinned wire is used, this is very casily
accomplished, even by a novice at soldering.

COST OF PARTS

Even when the best parts are used the
cost of this set is very low. The beginner
is warned, at the start, not to try to save
money by seclecting second-class apparatus.
11 it is found that the total cost of the parts
exceeds the amount allowed by the family
budget, it will be better to save money on
the decorative items, such as the dials and
the cabinet, rather than on the electrical
parts. Inferior parts are incapable of giv-
ing the results which may be obtained from
apparatus of good quality; almost always it
will be found that they are inefficient elec-
trically or their mechanical construction is
poor, and, in ecither case, the result is
highly undesirable,

In the construction of the set there are
only two semi-expensive parts required (the
two variable condensers) and these should
not cost over five dollars each. The coils
may be home-made, if it is so desired; or
factorv-built units may be purchased. The
remaining parts are few in number and
very inexpensive,

Before explaining the construction of the
set the operating features will be consid-
ered.  Of course, unless the builder wishes
to build or buy a power unit, batteries are
required, For the filament or “A"” current
supply, either dry cells or a storage battery
may be used. If 201A-type tubes are used
in the sockets of the set, a 6-volt storage
battery is needed; but, if 199-type tubes are
emploved, the set may be operated with
three No. 6 dry-cell batteries connected 1
series.  The set may be used with tubes of
either tvpe, provided the proper filament-
ballast units are used at R1 and R2 in the
circuit (sce above). Ifor the plate voltage
of the set, 90 volts of “B” batteries are
required. As the set uses only two tubes
it is not absolutely necessary to buy the
licavy-duty batteries; but a large battery
will be found more cconomical than the
smaller size which is intended primarily
for use in portable receivers. In addition
to the batteries, the only accessories re-
quired for the operation of the receiver are
a pair of headphones and plug, an aerial
with its lead-in, a ground connection and a
lightning arrestor.

The actual operation of the receiver will
be found very simple as there are only two
dials and two knobs which will ever require
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are the “wavelength controls” of the re-
ceiver, and both of these dials are set in
approximately the same position when the
set is correctly tuned to any station in the
broadcast waveband. The knob marked T
is the “regeneration control,” and the knob
marked R4 the “volume control.”  Neither
T wor R4 is at all critical when tuning in
stations. In the lower left corner of the
panel the battery switch (Sw) is located;
and in the corresponding position at the
right the jack for the headphones is located.
Also, if the set is ta be used in connection
with an audio amplifier, this jack makes
it possible to plug in on the detector circuit
with headphones at any time.

LIST OF PARTS

A complete list of the component parts
necessary for building this receiver, with
their designations in the diagrams and pic-
tures, is as follows:

One front panel, of bakelite or hard rubbher,
18 x 7 x 3/16 inches;

One baseboard, of wood, 16 x 7 x Vi-inch;

One “antenna coupler,” L1 (For details sce
text and diagrams) ;

One “detector-circuit tuner,” L2 (VFor de-
tails sce text and diagrams) ;

Two variable condensers, .0005-mf., Cl and
(@0F:

Two vacuum tubes, 201A- or 199-type, V1
and V2;

One mica-type grid condenser with grid-
leak clips, .00025-mi., C4;

(1)

O ®

One grid leak, 2-megohm, R3;

Two “filament-ballast”
199-type
and R2;

)
p/

resistors, 201 A- or
(depending on the tube), Rl

One mica fixed condenser, .006-mf., C3;
One mica fixed condenser, .0022mf.,, C5;

adjustment.  The two dials (Cl and C2)  One double-circuit jack, J:
T
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How the front panel is drilled for the condenscrs, switch, jack, vegeneration control, and variable
resistor in the two-tube recciver.
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J OETAIL OF L1 I

Constructional details of the antenna coupler,
L1, and the detector-ciscuit tuner, 2.

One volume-control resistor, 0 to 200,000
ohms, R4;

One battery switch, Sw;

Two vernier dials;

Two “cushioned” vacuum-tube sockets, UN-
tyvpe;

Two binding
“Gnd.";

One binding-post strip;

posts marked “Aer.” and

One roll of flexible insulated wire for con-
nections ;

One table-type cabinet.

LETHIHTTTR

The fromt wiew of the

Beginmer’s two-tube tun-.

ed-radiv - frequency re-

ceizer.  C1 and C2, con-

denser controls: T, tick-

ler cortrol; and R4, vol-
e control.
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Betore buying the parts listed above it
is necessary to decide whether vou wish to
build or buy the two coils required, If
vou decide to wind the coils at home the
cost of the set may be materially decreased ;
as suitable wire and coil forms may be pur-
chased at much less than the cést of a manu-
factured sct of coils. Also, [the construc-
tion of the coils is very simple.

The antenna coupler is the simplest coil
to make. It is wonnd on a composition or
cardboard tube 24 inches in diameter and
214 inches long, There ars two windings,
the primary (P) and the secondary (S).
The primary winding may be made by wind-
ing 8 turns of No. 30 D.C.C. wire about
Vs-inch from one end of thq tube.  After
the primary winding has been completed,
a space of about 3/16-inch is left vacant,
and then the secondary coil is wound. The
sccondary consists of 48 turms of No. 30
D.C.C. wire wound in the same direction
as the primary. After the coil has heen
wound, it should be painted with collodion
or some insulating varnish and it is com-
plete.

In constructing the detcctoﬁ—circuit tuner,
a coil wound with No. 26 D.C.C. wire is



made, exactly the same as the antenna
coupler ; and to this is then added the tickler
coil (T). The tickler coil should be wound
on a tube 114 inches in diameter with 50
turns of No. 32 D.C.C. wire. This coil
is mounted on a shaft and is so arranged
that it may be rotated by a knob located
on the front panel of the receiver. The
diagram, which will be found in these pages,
shows the mechanical arrangement which
should be followed.

CONSTRUCTIONAL HINTS

After all of the.parts have been pur-
chased, they should be carefully tested and
inspected for mechanical defects. For ex-
ample, make sure that the plates of the
variable condensers do not short-circuit
(touch) when they are rotated; and sce
that the tube makes good contact to the
prongs of the socket. In the case of the
dials see that there is no appreciable “back-
lash” and that they do not tend to slip.
See that the contact arm of the volume-
control resistor makes a good mechanical
connection with the wire when it is rotated.
Make sure that the phone plug makes good
contact with the jack and see that, when
the plug is removed, the contacts of the
jack are {ully closed.

In constructing the receiver, the first
step is to drill the necessary holes in the
front panel. Accompanying this article will
be found a drilling layout for the panel;
which will be correct if the parts used in
the original model are employed. However,
ii different parts are employed, it may be
necessary to make slight departures from
the layout. If different condensers are
used, a “template” which usually is supplied
with them indicates the exact position
of the mounting holes required.

In mounting the parts on the front panel,
the detector-circuit tuner is located -in the
center with the tickler-coil shaft toward the
top of the panel. Below the regeneration
knob is the volume-control resistor; and one
tuning condenser is mounted on each side
of the circuit tuner, midway between the
center of the panel and the edge. The jack
is located in the lower right corner of the
panel, and the battery switch is in the cor-
responding position at the left.

After this, the remaining apparatus
should be mounted on the baseboard of the
receiver. When looking at the receiver
from the front, the apparatus on the base-
board is arranged as follows: the antenna
coupler is located directly behind the tuning
condenser C1, near the left edge of the base-
board toward the rear. Just behind the an-
tenna coupler, the binding-post strip for the
aerial and ground terminals is mounted.

The vacuum-tube socket for VI s
mounted at the right of the antenna coupler,
and that for V2 near the right edge of the
baseboard toward the rear. The two fila-
ment ballast resistors (R1 and R2) are lo-
cated between the two sockets. The grid
condenser with its grid leak (C4 and R3)
is fastened directly to the stafor terminal
of condenser C2. Condenser C5 is fastened
in place, with its wiring near the jack; and
condenser C3 is also fastened in place, with
the wiring near the volume-control resistor.

After the parts have been mounted the
receiver may be wired. The pictorial and
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SYMBOL | Querny NAME OF PART REMARKS MANUFACTURER %
1 | l_f‘Agtglm’legr _____|Rome-made o i :__ o ~
12 | 1 | Det=Cirecait Tuper Homeegads = 4+ —]
€1,02 | & | Variabdle Ccnierscrs |,00C5 nf, . N _ 11 18,13,14,15,16,17,18,19,20,2)
_V1,v2 | 2 | Vacuum Tutee 2014 or 199 type - 2 43,43 I
<3 | 1| Fixzed Corterser  |[.006 mf., =mica type - * 3 11,5,6,22,23,24,25,26,27,28
o4 1 1 | Fixed Comdezeer  |.00025 mf., mica type witn leak clips | 3 [1,5,6,22,23,24,25,26,27,28
_Cs | 1 | Fized ConZeveer  [.002 mf, miom type | 3 11,5,6,22,23,24,25,26,27,28
RLR2 | 2 | Fil. Bellast Tmits [201a or 199 type 112 16,8,26,3.45
l._ R3 [ 1 | Grid leesx |3 Negohme |4 11,3,6,8,22423,25,26,39,40,31
__R4 1 1 +)’elnm_0c::tre}_ | €-200,000-0hm variable resister |5 2_5‘31‘50' R .
3 (1 Jack Doudle-circuit trpe _1_ 7 11,5,87,37 o
S¥ 1 1 | Fattery Settch | 6 11,5,27,37,44
2 ! Verzier Dials | Pront of panel type 17 118,19,40,41 o
{ 2 | Tube Soctetz  |UX type | 8 11,17,19,20,23,96,37,38,39
' 2 | Binding Fceis | - 9 18,20,36 o ~
{1 | Binding-Pos: Sirip | [ 1®43,33 0
- | Cernecticn ¥Wire
' ! . ; +1L 134,35
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NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

1
| —_.De Jur Produsts Company

2

- ¥, T, Cunninzham, Teearparated

{ _i.lnnmn'.uu}.nu._:s&anszi
4 Martin Covelaxd Company

.0 _Micarta Fatricatcrs, Incorporsted

13 Bameariund Masnfacéuring o ry

| 36 Camfiedd Fadio Memifmasurinz Coa

19 84)varalarstiall, Incorporated

<2 Dabilier Cendeneer Cerzerssicr.

25> Flectrad, Inzcrporated

28 Micamold Radie Corvoratien
! The Carborundum Company

34 Aqme Wire Qempany

—__Carter fiadfo Company
_t Azego Products, Incorporased
11 cornish Wire Company
!4 _Alen D, CArdmall Company
| Penlaalo Zleciris Mige Doa.
;" _Genoral Faile Company

Pilot Elestiric Company N
20_Polymet danufsciuring Cezpany
=9 Tode Deutschnann Co: -
32 American Hard Rubder Company
_* Eelden Xonufasturiog Coumpany

> Asrovex ¥irslasa Corporation |
o b | ¥

any
_ U X=L E8dio ladorstories
12 lancbein-Ksufman Redio Co.(Elkay)
1% cacgon Flectriz Company .

B ¥aras Elestris ¢ —

2] Gray & Danielson Mfg, 0o,
24 Sangame Flsctric Compeny
=7 Yaxley Hamufacturing Compeny
10 Daven Badio Corporation
-3 Fermica Ingulation Compeny |

Py Pt €o

| T s

i7 Berbort Ha Frost, Incemcrased . OF finGap Preductmpeszany B
j‘; The Netioral Company Al Brocklyn Yetal Suasping Compary 32 Radie O
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4t Contral Fadio Lebormtories 47 48

49 50 51
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schematic wiring diagrams, which will be
found in these pages, clearly show every
necessary connection and as a result very
little explanation is necessary. When wir-
ing the plate and grid circuits, care should
he taken to see that the wires which con-
neet to “PY oand “G” terminals of the
tube sockets are as short as possible, and
that they do not come near other parts or
wiring, The battery wires may be hunched
together if desired.  Every connection
should be soldered, and care should be
taken to see that the joint is strong and
that the solder makes a good connection
with bath wires. In soldering with rosin-
core solder, scrape the parts to be soldered
until they are clean, and use tinned wire;
and then no difficulty will be experienced.

From the pictorial wiring diagram it may
be seen that the battery wires of the set
are not connccted to binding posts; but the
connecting wires are soldered to the ter-
minals of the various instruments and led
out from the rear of the set in cable form.
Tabel or tag the wires at both ends hefore
cabling. This is the most convenient
method ; as the wites of the cable may be
connected directly to the batteries.

OPERATING THE RECEIVER

After the construction of the receiver has
been completed the set should be carefully
tested before it is placed in operation. First,
place the two tubes in their sockets, turn
on the filament switch, and connect the nega-
tive terminal (the black one) of the “A”
battery with the wire of the cable marked
“A— B—" Now connect a wire to the
free terminal (the positive one) of the
“A” battery; and touch this wire in turn

to each wire in the battery cable. The tubes
should light when the “A<4" wire of the
battery is connected to the “A+4” wire of
the cable: but they should not light when
the “A+4" wire is touched to the “B4Det.”
and “B4+ Amp.” wires. If the tubes do
light when the “A-4” wire of the battery
is connected to the “B-” wires of the bat-
tery cable, there is a short-circuit in the set
which must be discovered and corrected be-
fore the set is placed in operation.

On the other hand, if the test proves that
the set is correctly connected, the “A’” and
“B” batteries may be connected with the
proper battery-cable leads; the aerial and
ground wires attached to their respective
binding posts; and the phone plug with the
phone cords attached, inserted in the jack.
The set is then ready for operation and

may be turned on with the battery
switch.

The aerial should consist of a wire about
100 feet long, including the lead-in, strung
as high as possible, firmly secured to well-
!)raccd supports at each end, and carefully
insulated. The wire should be led into the
house through a porcelain insulating tube,
or similar device. An approved lightning
arrestor is a desirable attachment; this
should preferably be grounded outside the
house. The ground wire from the set should
be made to a cold-water pipe if possible, or
clse to a steam pipe; the pipe should be
scraped until it shows a bright metallic sur-
face, and the wire wrapped around it tightly
—seccurely soldered if possible—and the
joint wrapped with friction tape to protect
it.  Upon the electrical contact obtained
at this connection will depend a great deal
of the results obtained with this receiver.
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How to Build a Linen-Diaphragm
Loud Speaker

The side icw  of the
double - diaphragm loud
speaker; this showes hote
the drive unit should be
mounted so that there
will be no strain on the
driving mechanism,

s

ACK in the primitive days of radio,
B when it was a feat worthy of strong

men and true to get a station broad-
casting music fifty miles distant, loud
speakers were something one read about, h.ut
seldom saw. 1i a newcomer wanted to lis-
ten to a program, onc of the headphones was
detached from the headpiece and given him
and then, in a very uncomfortable attitude,
cach sharer of the phone stopped one of his
cars with his finger and tried to follow the
radio entertainment with the other.

Then came a day when somcone suggested
that, if a phone were placed diaphragm-
down ncar the bottom of a bowl, music
could be heard all over the room—well
heard ncarly all over the room. The truth
of the matter is that, as most of us were
lucky to have one tube for a detector, and
audio amplification was somcthing yet to be
dreamt of, it was necessary to place an ear
very close to the bowl m order to hear
anything at all.

Then came the simple horns to which a
headset could be clamped; then the first
electredynamic speakers, using a horn and
requiring lots of power to operate: then the
clectremagnetic horn speakers and cones, the

By John M. Thompson

newer types of electrodynamic cones and,
lately, the linen-diaphragm speaker.

This type of speaker has become popular
overnight with experimenters, for it is
something fairly simple in construction.
The frequency-range and tone quality ob-
tainable from this spcaker is remarkable
and, if the constructor follows the direc-
tions presented herewith, he should have a
loud speaker of which he can be proud. The
total cost of that built by the writer, ac-
cording to the speccifications below, was un-
der $10.

CONSTRUCTION OF FRAME

The first operation is the assembly of
the woden frame upon which the linen dia-

The 8-inch diaphragm and the unit, mounted
in position, are here shown. Compare the
frame work cwith the sketch above.

COUPLING BOLT

Fig. 1.

BACK VIEW OF FRAME

SIDE VIEW OF FRAME

The details of the construction of the wooden frames, for both the large and the small

diaphragm; also, the mounting of the loud-speaker unit.

Complete Details for the Construction of a Loud
Speaker W hich Furnishes Excellent Quality and Volume

phragms are stretched. The 'back view of
the frame, IFig. 1, shows how the various
picces of cypress or other suitable wood are
cut and mortised together. This construc-
tion shonld be followed for, if the parts of
the frame are not securely fastened by glue-

W . E w.‘-'-ég

The front view of the speaker, showing the
24-inch diaphragm.

ing, a rattle will be introduced iin the speaker
that cannot be ecliminated without a great
amount of trouble. After the|pieces A and
B have been glued, the corner| picces E are
attached.  The pieces marked |C and D are
next joined and screwed to the isides B3, mak-
ing sure that the pieces D are centered.

While the joints of the wooden frame are
drying, the two linen diaphragms are pre-
pared. It is necessary that a hem one-half
mch wide be sewed along each side of both
the large and the small squares; the one
being 20 inches square ard the other 8
inches.

When the joints are thoroughly dried, the
large square of cloth is placed pver the front
of the frame, tacking down one edge; be
careful to place the tacks fairly close to
one another, so that there will be little dan-
ger of the cloth's pulling out. When one
edge has been fastened stretch the linen as
tightly as possible and tack down the op-
posite side. This process is repeated for
the other two sides. The 8-inch square of
linen is fastened to the rear frame in the
same manner.

PREPARING THE DIAPRAGM

Now locate the exact centerg of both dia-
phragms and carefully, with the point of a
compass or a sharp nail, force a hole in the
linen. Be careful not to break any threads,
but spread them apart until the hole is 14-
inch in diameter. Then prevail upon one of
the ladies of the family to work a button-
hole stitch around these two holes.
(Continued on page 102)



Rapnio NEws AMATEURS’ HANDIBOOK

101

Television—“Seeing” Music

(Continued from page 35)

This rheostat is connected simply in series
with the motor. Try any rheostat you
happen to have on hand, and see how much
control it gives.

Of course, the radio receiver need not
be mounted on the top of the framework,
as shown. One of the new Stewart-Warner
A.C. receivers, which have been submitted
to the Rapio News Laboratories for test,
happen to fit nicely in this position, so
it was used.

The method of connecting the neon tube
is shown in Fig. 3. A “B” battery of 180
volts is required for the neon tube itself;
although fairly good results will be obtained
if the high-voltage side of a “B” socket-
power unit is used. The resistor marked
R in this diagram is nof the motor rheostat
marked R in the picture on this page, but
a universal-range rheostat for adjusting
the local current through the neon tube;
it should have a resistance of from 200 to
500,000 ohms. The procedure is to adjust
this rheostat until the neon tube just lights
up; then the signal fluctuations will cause
the light to vary and the patterns will
appear.

le—DISC

MOTOR

RECORDS

5 \_ PULLEY
{HO<—SHAFT

DRILL AND TAP
FACE OF

PULLEY FOR
8-32 SCREWS

Fig. 2. The method of clamping the scanning
disc to the fan shaft. It must be centered
exactly.

@ NEON TUBE
{

T0 0UTPUT
IOF RECEIVER
o
+
LS

Fig. 3. Schematic diagram of the lamp cir-

cuit.  This resistor R is not the one pictured

in Figs. A, B and C (which is in the motor

circuit) and it does mnot require continued
adjustment.

To “see” music with this television re-
ceiver, tune in a broadcast station in the
usual manner, and then connect the left
side of the output impedance unit to where
the loud speaker normally attaches to your
set. Start up the motor and look through
the disc into the neon tube and you will
cbserve the music ‘“pictures,” immediately.
By varving the speed of the motor, you
can make the patterns move back and forth.
and up and down, and perform many other
interesting antics,

tion), write and let us know.

blank follows.

UTURE issues of works similar to the present book will de-

pend entirely on the reaction of the readers; so if you like the
® RADIO NEWS AMATEURS' HANDIBOOK (5th Edi-
For your convenience, the voting

Experimenter Publishing Co.,

230 Fifth Avenue,

New York City

Gentlemen:

T was interested in seeing this

magazine within

I understand that my voting this way places me under no obligation

whatever.

copy of Radio News Amateurs
Handibook. 1 would like to see you publish another edition of this
................................ months.

b
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An R.F. Short-Wave Broadcast
= Receiver

(Continued from page 69)

Wit i

operating on wavelengths between 10 and
550 meters. Six different types of coils and
two coils of each type (12 coils in all) are
needed to cover this wide band. However,
all the coils are not required if the builder
wishes to limit the wavelength range of the
set to a narrower band. The waveband
which cach of the six coils cover approxi-
mately is as follows: coil No. 1, 10 to 25
meters; coil No. 2, 15 to 33.5 meters; coil
No. 3, 31.5 to 68 meters; coil No. 4, 57 to
133 meters; coil No. 5, 125 to 250 meters
and coil No. 6, 235 to 550 meters. If it is
desired to increase the wavelength range of
the set to 725 meters it is possible to do so
by connecting a .0001-mf. mica fixed con-
denser in shunt with each of the tuning con-
densers (C1 and C2) when coil No. 6 is be-
ing used.

In constructing the coils the secondary
windings must be spaced. The chart in the
drawing gives the number of turns, the size
of wire and the length of each secondary
winding ; and with this data the builder can
determine the proper spacing between turns
by experiment. The tickler and primary
coils are wound with insulated wire and are
not spaced. The primary coil consists of
form 2¥4 inches in diameter. The tickler
coils are merely glued inside the secondaries,
or held in place with a few drops of sealing
wax or paraffin from a candle.

The following is a complete list of the
parts required for the construction of this
short-wave receiving set:

LIST OF PARTS

L1, L2—Two sets of coils (see drawing for
details) ;

Cl, C2—Two S.L.IF. variable condensers,
00014-mf.;

C3—One S.L.F. variable condenser, .00025-
mf.;

(4—One mica fixed condenser, .00025-mf.;

Tl—One A.IF. transformer, 3:1 ratio;

T2—One A.F. transformer, push-pull input
type;

SYMBOL | Quimity NAME OF PART REMARKS MANUFACTURER &
_n 1 Coil mounting | Plug-in type (special) I I | o
j#] 1 | Coil mounting Plug-in type (special) 1
| lceils Plug-in type (epecial}. Verious sizes 1 - -
. . to cover different wave bands, B
c1,¢2 2 Vuri-avble_qondensen 200014 mf, straight line frequency 2 |6,8,10,21,12,13,14,15,16,17
c3 1 Variable d r 00025 mf, straight line frequency 12 16,8 1%, 17
_.C4 by 6rid d 2 200025 mf, 3 14,28,19,20,21,22
n { 1 _| Orid leak S mecohrs 4 |3,13,19,21,22,23,24,25
R2,R3,R4| 3 Amperites 1/4-erpere tyoe 5 _ )
RS 1 Amperite L.ampare type S o
_Re |1 Volure control Equipped with filament switch 4 | __ -~
il 1 R, F. choke 60 millihenries 1 |6
T1 1 3,F, tranaformer 6 12
_T2 1 Pushepull trans, Input type 6 |12)27,28,29
T3 by Push=pul}l choke Output choke gcoil 1 6 112,27,26,29
—BH. 1 Phasetrol 4. -
3 Dials Vernier type 6 | 3.5,7,8.3;,31_ _
H Sockets UX type 7 .|8,13,15,75,23,52
Panal 7 x 24 x 3/16 inches 38 [33,34,35
1 | Sud-panel 7 x 23 x 3/16 inches 36 133,34,35 000
3 | Brackets - 3 inches hich ' 8 [15,28,36 .
v1,32,vyqd 3 | Tudes 2014 type 9 |37,%9,40 - B
v4,V5 2 | Tudes 171 type 9 [37,39,6¢
_Sw 1 Jack switch Doudle-pole, doubdle-throw type 44 18,20,41 R
12 | Binding posts ? p 81325, 0000000 -
Connecting wire Insuleted 42 43,44

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

1 pero Products, Incorporated

2 Xaras Flectric Company

-3 _flezirai, fncorporated 5 Rmdiall Company

3 Dubilier Condenser Corporation
_6 Samaon

.7 _H, B, Fby Marufacturing Co, 8 3430% Elec

M{z, Corpany oLt

Compary
mfadturing Co. (CeCo)

10 =raprlund Manufseturine Company

1tBremer Tully Uanufacturing Co,

12 _Silver.¥arshelll, Incorporated

neorporate

T3 Amsco Profusts, Ineorpe
16 Gray & Danielson Co, (Remler)

14 Goneral Instru=ant Company i5 Benjamin Electric M{g, Cospany
17 Canfisld Radio Manufacturirg Co, 18 Sangamo Flectric Corpany

J9_Tove Deutazheann Company
2

22 Lenlie Fa. mgr_c.enm:_r—
25 XU Rndio Laboratories, iinc.

18 Precise Menufacturing Company
1] Xurty.¥asch Oomrany

34 Formica Insulstion Company _
37 Radio Corporztion of fmerica
M0 F, T, Cunningham, Incorporated
43 Cornisy Wire Cozpacy
46

20 Carter Radio Corpany

23 porovex Wirnless Corporation
26 Davan Radio Corporation I
20 Q1. Amaricon Badio Corporation
32 Airzap Products C

2t Polymet ,linn!thturing Cocpany
24 Micemold Raiip Corporstion
27 Thordareon Elec, ¥fz, Compenry

30 MHartin.Copaland Comcany

33 Mizarse Tebrilcators, Ipe.
36 American Beiio Hardware Company
39 Ken.Rad Corporation

42 pere Mire Corpany

a5 -

43

Form copyvirhy. 1927, En. Pub. Co.

% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

If you use alternate parts instead ,of those listed in the first column of manufacturers, be careful to allow for any possible difference in size from those
originally used in laying out and drilling the panel and sub-base.

T3—One A.F. choke coil, push-pull output
type;

R1—One grid leak, 5-megohm;

R2, R3, R4—Three filament-ballast units, 5-
volt, ¥4-amp. type;

R5—Omne filament-ballast unit, 5-volt, 4-
amp. type;

R6—O0One 500,000-ohm volume-control rheo-
stat and filament switch;

RFC—One R.F. choke coil, 60-millihenry ;

PH-—One oscillation control, variable resis-
tor-condenser type;

V1, V2, V3—Three vacuum tubes, 201A-
type;

V4, V5—Two power tules, 171A-type;

SW—One jack switch, D,P.D.T. type;

Three tuning dials, vernier type;

FFive vacuum-tube sockets, ' UX-type;

One panel, 7 x 24 x 3/16 inches;

One sub-panel, 7 x 23 x 3/16 inches;

Three brackets, 3 inches high;

Twelve binding posts;

Two coil mountings (see drawing for de-
tails).

Building a Linen-Type
Loud Speaker
(Continued from page 100)
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The next operation should be performed
either outdoors or in a room with the win-
dows open, as otherwise the fumes from the
collodion are liable to cause an unpleasant
sensation. Paint the face of each diaphragm
with the thin collodion and allow it to dry.
Four or five coats are required; let cach
coat dry before applying the mnext one.
When the last coat is dried the diaphragms
will be stiff and slightly flexible and, when
tapped with the finger, will sound like a
drum.

The small coupling bolt is next prepared.
This is an 8/32 bolt, Yi-inch in length,
through which is drilled lengthwise a small
hole, just large enough to take the driving
rod of the loud-speaker unit which is to be
used. One of the washers is put over the
bolt and the head of the washer is put

through the hole in the large diaphragm,
from the front. The two diaphragms are
forced together until the bolt can be slipped
through the hole in the smaller square, after
which the other washer and the nut are put
on and tightencd down.

The mounting of the unit itself is left
to the ingenuity of the constructor. The
method employed with good results by the
writer can be seen in the accompanying
illustrations. It is important to remember
that the unit must be so lined-up that the
driving pin will come exactly in line with
the hole in the bolt.

The finished speaker may be placed in a
cabinet or hung from the ceiling. If it is
desired to color the linen diaphragms this
must be done before treating them with the
collodion. The tacks should be covered over
with an attractive passe-partout binder for
appearances’ sake.

The material needed for constructing this
speaker is as follows:

4 pieces of cypress, 24 x 2 x 14 inches

(“A, B”);

2 pieces of cypress, 24 x 1% x linch (“C”);

2 pieces of cypress 7% x 135 x 1 inch
(“D");

4 triangular pieces cypress 134 x 134 inches
(“E™);

2 squares of medium-weight linen, one 26 x
26 inches, and the other 8 x 8 inches;

4 134-inch woodscrews (“I'”) ;

2 Y-inch washers (“G”);

A Vi-inch 8/32 brass screw/and nut (“I1”) ;

A package of No. 4 cut tacks;

A roll of passe-partout binder;

10 oz. collodion (Obtainable at drug store)
or varnish; ‘

A balanced-armature loud-speaker unit with
driving rod (“I").

After the unit has been linstalled and the
speaker brought to the point where it func-
tions satisfactorily, it shouyld be left alone.
It is risky practice to meddle with the me-
chanics of a speaker unit unless one is
trained in that field. The better practice
whenever a unit proves defective is to return
it to the manufacturer.



D.C. to A.C.—And How
(Continued from page 95)

heavy-duty rheostats arc alrcady on the
market.

\We have previously referred to tempo-
rary line-voitage fluctuation; this usually
occurs at the time when the heaviest load
falls on the lighting company’s mains. The
voltage at the central station may be main-
tained constantly at a fixed standard, but
the drop in various circuits causes this line
fluctuation. If this condition prevails, the
tube voltage will naturally follow the rise
and fall in the main line. ‘T'he operating
characteristics of the A.C. tubes, however,
are such that average fluctuation will not
affect their operation or life; but, as we
have said before, it is very necessary to
know just what the average voltage is and
adjust for it. In the re-wiring of the set
keep the grid and plate leads away from
the filament lines as much as possible.

A properly-converted set should not pro-
duce A.C. hum audible more than a few
inches from the loud speaker.

It is suggested that some means of iden-
tifying easily the last audio socket be
adopted by constructors. The accidental in-
scrtion of the 226 tube in this position will
result in an almost-immediate burn out.

VOLUME CONTROL

Considerable difference of opinion exists
regarding the best method to control vol-
ume in A.C. sets. The favorite method in
battery-operated scts was to vary the fila-
ment temperature in one or more of the
R.F. tubes. Although some manufacturers
of A.C. sets use this method today on A.C.
tubes of the 226 type, it is not considered
idcal. The heating of the hecavy filament is
slow in following the rhcostat adjustment,
and this naturally introduces a very annoy-
ing time-lag. It is particularly noticeable
when trying for distant reception.

We have previously discussed the neces-
sity for keeping the plate current of the
226 tube at the minimum ripple-voltage
point; this happens to be at about 3 milli-
amperes. If the bias on the R.F. tubes
can be reduced simultaneously with the
filament temperature, this will hold up the
plate current and keep out the ripple. Some
bias must be maintained at all times, how-
cver; as an uneven flow of grid current, and
consequent modulation and distortion of the
signal, will result without it.

A high variable resistor across the sec-
ondary of the first audio transformer has
been used by some; but this method is not
recommended as it has a tendency to over-
load the detector. Varying the grid bias as
a means of volume control is quite effective
on circuits using 227 tubes as amplifiers,
but is not recommended for 226s; as this
method is apt to shorten the life of the
tube. A high variable resistor (100,000
ohms) in the R.F. plate returns will do
the job, in a way, but the disadvantages
have already been mentioned. It would seem
that the most logical procedure in control-
ling volume is to go to the heart of the
matter and control the signal instead of try-
ing to suppress it after it is amplified or
rectified. Naturally this must be done in
the antenna circuit. The most approved
method is to couple variably a semi-aperi-
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odic primary to the secondary of the an-
tenna-coil unit. Unfortunately this is not
always easily done in converting sets, as
the antenna coil is usually of the fixed-
coupling type. If it is at all possible to
rotate the primary antenna winding, or
secure a similar cffect through taps, it is
strongly recommended that this be done to
obtain best results. A semi-aperiodic an-
tenna coil of 8 or 10 turns of wire, wound
on a bakelite tube and variable in its rela-
tion to the sccondary, will work out very
well.

A variable resistor with a maximum of
around 5 megohms, in shunt with the an-
tenna coil, will control volume quite satis-
factorily. It is suggested that for local or
very strong signals the aerial be discon-
nected entirely from the set; this may be
done by means of a snap switch conveni-
ently placed.

A.C. sets give the very best reproduction
when the circuits are tuned to cxact reso-
nance with the reccived signal. Any de-
parture from this condition will detract
from one of the most pleasing features of
A.C. operation. Volume control is right
only when the strongest signal is not too
loud when the set is tuned to exact reso-
nance with the volume control at mininm.
Any attempt to control volume by detuning
condensers will result in some distortion
and an apparent lack of selectivity.

THE TUBES

Due to the fact that the A.C. tubes of
the 226 and 227 types are new on the mar-
ket, many experimenters arc inclined to be
skeptical regarding their performance. The
actual development of these tubes has been
going on for some time, however, and their
performance has been under observation
over a long period. The characteristics of
the 226 arc approximately the same as those
of the familiar 201A type; long life may be
expected, provided the tubes are operated
under proper conditions. Maintaining the
correct grid bias is quite essential for the
successful use of the 226.

The characteristics of the 227 are such
that by using this tube in all stages, except
the last A.F., greater signal volume as com-
pared with the 226 will result. There will
be less tendency towards A.C. hum, al-
though a properly designed or converted
set using 226s should be practically free
from this trouble. The 227 will probably
have a longer useful life, due to the nature
of the emitter. The user of A.C. tubes is
particularly cautioned to read thoroughly the
instruction sheet accompanying each tube.

The 227 (separate-heater tube) requires
about 30 seconds to come up to operating
temperature. The momentary application of
excess heater voltage to accelerate emission
should never be tried. The A.C. tubes are
operative at 25 cycles as well as at 60
cycles.

TROUBLES

Pronounced A.C. hum in the set may be
due to several causes; the wiring of the fila-
ment lines if not twisted may cause hum.
Frequently the “B” supply unit is at fault
because of a defective rectifier tube. Should
an internal leak develop between the cath-
ode and the heater of the separate-heater
tube, hum or noise will result; but this lat-
ter condition is of rare occurrence. Un-
shielded power transformers, if in close
proximity to the set, will introduce line dis-
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turbances which sound very much like static.
When scparate-heater tubes have an exces-
sive voltage on the filament, signals will
gradually become weaker until, in some
cases, they disappear. This is due princi-
pally to what is called sccondary emission;
namely, that caused when the grid gets
sufficiently hot to emit (independently) elec-
trons. This will, of course, disturb the
strecam of electrons and, consequently, the
current between the cathode and the plate.
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A Junk-Box Short-Wave
Receiver
(Continued from page 77)

VI L )

The best adjustment for the aerial con-
denser C3 must be found by trial; it will de-
pend on the dimensions of the individual
aerial.  Likewise, different values of the
grid leak should be tried.

S
SIDE VIEW

TOP VIEW

Above, o side wiew of the midget tuning con-
denser Cl. One lcad runs to the top of the

grid winding S and to the acrial condenser C3,

formed by the small adjustable plates shown in

the'top and side tviews. Its adjustment for the

nfrml used must be determined by experiment.

The two opfoscd surfaces are about one-half
inch square,

The details of one
of the plug-in coils
used in the “junk-
box” short - wave
receiver, which is
built up on the
base of a burnte
out UX.type tube.
This is large
cnough  to  give
room for the tick-
ler winding T and
the acrial-second-
ary S, of suitable
size to be tuned by
a 32-mmf. con-
denser (C1) up to
64 meters. Above
this it is necessary
to add a cardboard
F+ c.rft‘n:io'n to the
base to increase its
height. Details for
the five sizes of
coils will be found
on the first page
G of this article. The
connections shown
in plan at the bot-
. tom, are as fol
/nw.r,"mp of grid winding to “P” prong; bottom
of grid winding to “"F4"; top of tickler (T) to
YF—=""; bottom of tickler to “G.”
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BLUEPRINTS

OU can obtain a complete sct of
i blueprints for any of the receiv-
ers listed below at the cost of
only 20c per set; this includes postage.
In ordering, merely give the number
of the blueprints you want, and send
either coin or stamps. Address your
letters to

Blueprint Department,
Experimenter Publishing Co.,
230 Fifth Ave., New York.
52—“An R.F, Short-Wave Broadcast

Receiver.”

53—“A Simple ‘Extension’ Two-Tube
Receiver.”

54—“R.F. Booster Unit Improves DX
Results.”

55—“An Audio Amplifier for the ‘Ex-
tension’ Receiver.”

56—*“How to Make the Neutrohetero-
dyne.”

57—*A Cheap, Practicable Receiver—
The Crystal Set.”

58—“A ‘Junk Box' Short-Wave Re-
ceiver.”

59—“A Sturdy and Dependable ‘B’
Power Unit.”

60—“A Two-Tube Reflex Receiver of
Simple Construction.”

61—"“A Booster Unit for the Brown.

ing-Drake.”

62—*“A Screen-Grid Short-Wave Re-
ceiver.”

63—"“The Screen-Grid Strobodyne Re-
ceiver.”

64—*“The ‘Milk-Shaker Special’ Re-
ceiver.”

65—"“The ‘Combine’ Receiver — A

$100 Prize Winner.”

66—“A Completely Shielded Short-
Wave Receiver.”

67—“How to Make Your Own Tele-
vision Receiver.”

68—“How to Construct the ‘Pre-Se-
lector.” ”

69—“A  Plugless
ceiver.”

70—“An Adjustable ‘B’ Power Unit
for that Battery Set.”

Short-Wave Re-

These blueprints  were formerly
oiven away free to readers of “Radio
News.”  However, the original sup-
ply has been completely exhausted, and
we are forced to charge a small sum
for them now because of the expense
of preparing extra prints in limited
quantities.

Only blueprints of receivers describ-
ed in “Radio News” of April, 1928,
and later numbers can be supplied at
this price. Blueprints of receivers de-
scribed in issues previous to the one of
April, 1928, can be had at the follow-
ing prices:

No. 37—The Peridyne Five..... $1.50
No. 45—An Electrified Peridyne
Receiver

When ordering, be sure to mention
Name of Receiver and Number.

RADIO NEWS
230 Fifth Ave., New York

Ranto News AMATEURS HaNDIBOOK

How to Build Your Own Television

Receiver

(Continued from page 43)

One of the essential components of a
television receiver is the glow-lamp; this
and its associated scanning device serve the
same purpose in the television apparatus that
the loud speaker serves in the radio
set.

This remarkable device, as most success-
fully developed, utilizes ncon gas as the
luminous element, and is the only lamp yet
known which, without prohibitive cost, can
be made, satisfactorily, to meet the require-
ments of the present television systems; in
which there is required a light-source, of
uniform intensity over a large area, whiclt
will instantancously vary in brilliancy with
variations in the television signals. The
television lamp most strikingly differs from
the familiar electric lamp, in that it gives
off a soft orange “glow” from a large sur-
face which may be looked at without hurting
the eyes, rather than the dazzling white
“spot” of an incandescent tungsten filament,
The color of this glow may be readily con-
trolled in manufacture by variation in the
kind and quality of gas employed within
the bulb.

As will be seen, the construction of the
television lamp is apparently quite simple;

although this simplified appearance has been
secured only after a great deal of research
work with gascous-conduction tubes and neon
lamips of all types and for many different
uses. Indeed, the development and refine-
ment cf this device has involyed a review of
many rare gases, a deep study of atomic
structure, and a long process of reasoning
out the acrobatics of electrons, The highly
intricate action taking place in the miniature
universe of the gas contained in the tele-
vision lamp is, therefore, not at all in keep-
ing with the utter simplicity of the mechan-
ism and electrical features jof the device;
yet we must master the first' before we can
enjoy the second.

The “glow” takes place uniformly over
the surface of either one of the other of
the two flat and parallel plates; the effect
depending upon which plate Js connected to
the positive and which to the negative side
of the power supply. The two parallel plates
are so placed with respect to each other as
to utilize the principle of “short-path” insu-
lation in order to prevent ‘[glow” beteween
the plates which, of course, would not be
very desirable.

BOY 20 BUILD YOUR O3 TELEVISION RECEIVER

SYMBOL | Quetr [ NAME OF PART REMARKS U Pes MANUFACTURER
N ) Resistor mountings Double mounting typa S i, 50 b
0.0,6,0 . | 4 __[By-pase_condenser | 0,3 mf,, paperowound 2200 | 2 |
S | X {Prepans_sondeswer | Ol Wfe, ypaper-wousd |28 |2 |
1 1 |Output shoke | O heoriea Sa00_ (21
1 1ot ualt Titteq with olipe for plate reststor | 8,80 | 3
BEB6,BE | A |P.edallsnt recutorn | A demspora type. |10 |.4 |
B | 4 _[Pixed restetore. | %0,000 ches - L0 |1 | _ ~
Bl | 2 !Pxed ventetor __ |.100,000 ohma 280 | 2 |
A |Vaouus tuves .| Biclu"340" type a0 |2
1 |vaoum tuha N4 typa 200 | 2 | .
2 [Tude sccketa &5, T Y . - B D =
1 [Pilsment wwitch | For dasadoard moustizg. DN D N
11 _[Binding poste | Bakelite beate - sngraved B DY | JN - S P 1 —
— ) Basevosrd: [ Woed. 33 x5 x3ietsed N | S — 4 -
- — | ——— —— | — 4 ——
ECADCED AFPARATRE e [ [ — 4 =
1 Matar Aing) b 2ypa . 30.00 L . 4 .
— e -
1 Beanning d1sc | 48 hole » 34-1noh diemeter 15,00 | 3 |
B 1 )Variedle resietor | 0.10,000 ohm . L5 12 N -
e A__|Eaeontat 10-ohn . 8513 | R
- — b B 57— a0 |23
1 |Band switch _Peareshe) - — _
T ]2 Iseon tuve | Weon-gae glow lmm B.% | 1 -
1 |Tuda socket | UX-trpe o 50 (] _
R A Y | paudie etrewte o & -
| 4 _[Binding post _ Ll A5 ¢8 S
|6 ]l gord — Mlb!ﬂ-mwmd R
|2 )¥ood verde DERIERIISLY I— = - .
o |Ts lweot voaras | 39k 3 U x8/einek ] L
____g_mg_\_u;a____xa__&xt&xan i E
|1 _Jweot |39k x 0 x B/etnch — 1 .
_1__|Beaver board 913 81 2 1/6inch . |
|2 |Reaver Yeard | M1z adxdimeh S
. J._|Beaver doard | 91330 x 1/deinoh ‘

NUMBERS IN LAST COLUMN REFER TO CODE ﬁJMBEiRS BELOW,

Udrtbur B, Gynad, Incarparstes 'O Maythe

__ 1778 Broadwsy, New York QAty
2 Aces Vire Comgey (Parvelt)

11 _sungano Elsstrio Company

Sow Haven, Ooma. _Opricgtield, Illicols
3 Sompary 12
41 Shersan 8t., Ahum»llu._ 175 Yarisk St., New York Bity
4 Radiall Cospany (Asperite) 13 maroatat Mecufasturing Company.
Sl k Oity 385 M. #Ah Btrees, Broaklym, LY,
6 L. Dy Mg, Oorpany, Iage !

__4710 Stecton Ave., PRiladelsbdis,Pa, S
6 pilver-Marshall, Inasrpesat L ——

T ==
_.uu,.anumtu_mm. n.
7 2.9, Sunaingham, Incerpers

0 _Bouth Macine Avenue,(hicago,] n, W

9 Iaterstate Bles. Oo, (Baldor)
AN Detasa Ave., Bt Lleuie, Mo,

00 Memufasturing Csspany . 10 I .
. Kendadl Square Bldi., Mruu,luk 20

21

22

» THE FIGURES IN 'I'HE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PAR’IS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

Hy—undlnumhuulutmu-mhmhnul

P mpreichs, 000, B Pub. Con

n of menufacturers,
o Taytag sut nd drilling the pantl snd pub-

e sacclul be atiew § tor any posalble differecice in size from thosq eeiginelty mavd
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' and Agents!

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 any
radio house.

We are ready now to appoint additional
agents in all parts of the country. If you
are contemplating mailing big money in
radio merchandise, be sure to get in touch
with us at once.

clevision
is here!

Radio Specialty, as usual, 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. (lf you have Catalog No.
18, just ask for the Television Supple-
ment.)

Those having No.

200 pAGE 18 catalog should
write to us for new

RA D I 0 Su;)[.);ement de-
CA]-A I.OGU E scribing all latest

{//\ { / 2 improvements in
i g»» F RE F Radio.
B lu] from Radios Oldest Mail Order House!

We are the oldest established, exclusive radio mail order house in the country, All orders are positively shipped within twenty-four hours ;
quick, prompt, courteous service. We carry a larger variety of radio parts, radio instruments, accessories and radio findings than any
other radio house in the ecountry.  You will find in Catalog No. 19 the largest assortment of radio
merchaudise in this country, Radio Specialty carries more radio parts and radio material than any
other house in the country. You \\'ilr find in this catalog positively the largest variety of radio
1 /4 werchandise, . . X

< 0 If you are in need of certain small radio parts that other radio and mail nrflcr houses do not bother
S as l 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-

E tion a few:

Lugs, 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, switcl
points, lock washers, carbon gratns, ground clamps, metal pointers, insulated
tubing, low melting metal, antenna connectors, as well as thousands of
other articles, I’¢ carry the Largest Variety of Small Radio Parts in
the orld, BUT We alsvo carry !l Standard Radio Mer-
chandise.

ANYTHING p
IN RADIO /f
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New  Took-uns.
This hook  shows
how to  make

Short - Wave  Re-
ceivers and Short-
Wave Adapters.

i How to use the f .
new  sereen-grid orat!
tule in D.C. and
A.C. cirenits. How to build Tower
Amplifiers, and ARC  Kliminators.
Up-to-the-minute  informatien  on
all new radio developments.

Set DBuilders, Fans, Dealers. send

for it today!

KARAS ELECTRIC COMPANY
4043L N Reckwell St., Chicaqo, I
I'lease send me your Free Dook

Name
Address
City

*Round the World with New
Karas Short-Wave Receiver

Enjoy the thrills of hearing stations thousands
of miles away. Karas enginecrs have developed
short wave equipment to highest point. Easy to
build. Easy to tune with Karas Micrometric
d:als. 63 to 1 ratio. Uses Karas condensers,
bailt like a fine watch. Karas coils and audios—
standard of the world. Send today for complete
information and construction blue print. Free.

KARAS ELECTRIC COMPANY
4043-L North Rockwell St., Chicago, TIL

Name
St. and No.

RALPH 124C 41+

A Romance of the year 2660 l

WORLD SCIENCE and
ROMANCE IN THE
“YEAR 2660”

from the pen of the renowned
editor and Scientific Experi-
menter HUGO GERNSBACK

Against an amazing backeround of machan-
jcal, electrical and chemically altered life of
mankind there is sct a brilliant and color-
fal romance in the life of the greatest liv-
ing scientist of that age.

Ralph's love for the beautiful stranger, his
conquest of his rfval and the worsting of
the great caturnine Martian, culminating in
a running ficht in space with tragedy and
terror conquered hy almost unbelievable and
incredible weapons, make one of the most
interesting and gripping stories ever told.

$2.15 POSTPAID

Experimenter Publishing Co.,
230 FIFTH AVENUE
NEW YORK, N. Y.

Rapio NEws AMATEURS HANDIBOOK

Simple Remote Control Device

(Continued from page 93)

The remote-control boxr is opened
here to showe the location of the feu
tarts and the simplicity of its cone
struction. At the lcft, the pilot
lamp behind its jewel; in the center,
the 0-50,0600-0hm

which controls the

variable  resistor
volume of the
speaker or phones plugged in; right,
the speaker jack. The combination
shown here <will allowo the option of

using thonc plug or cord tips.

probably be best for this purpose. The wir-
ing, tco, will have to be changed, for the

(comparatively) lightly-insulated material
used for the battery cable will not be very
well adapted to carrying this higher voltage.
Then, too, it is necessary to keep the wires
handling this current entirely separate from
those carryving the loud-speaker circuit, as
their close proximity might cause a bad
hum.

The wires to the variable high resistor
will be the sanie as those used in the others
and they will be connected in the usual way.
The other three wires, though, will be con-
nected to the lighting mains and the trans-
former as shown. This, of course, takes it
for granted that the “B” supply device is
fed from the same transformation that feeds
the filaments of the A.C. tubes; if a sepa-
rate ecliminator is used, it should be con-
nected in parallel with the filament trans-
former in such a way that the switch in the
remote control will work both tcgether. This
is not a difficult thing to work out.

The volume control in the remote-control
unit makes it possible to use a loud speaker
in one room and a pair of head receivers
in another; because, by introducing more
resistance into the circuit, the volume may

Lejt, no specificatiors are given for the
tanct and box; as the experimenter may
them to suit this apparatus.
That illustrated herc is about six inches

woistrict

wige, two inches high, end two inches

decp. It may be used' as a portable

cngrol tn the manner ih'uvtrafl‘d in the
heading of this erticle.

LV, MAZDA LAMP 50,000 - OHM
EKD, MINIATURE SOCKET VAR, RESISTOR

|| &7

t I"—’{ | =
BATTERY d 4 S-WIRE CABLE
STRANDED WIRE. EACW WIRE

COVERING CF A DIFFERENT COLOR |

I !
SNITCH
. 70 SET OUTPUT
‘weal.  INTERIOR WIRING |
{ 10 SETJ A BAT. FI1G. 6

—

he reducerd at one outlet only. The device
is so small that it may be convenicently
placed on a table or the arm of a chair;
the five-wire cable being run under a rug to
the baseboard, where it may be stapled and
run to the set. The ideal why is to have
the wires in the wall with outlets as needed
in various rooms. The loud speaker may bc
carried about from room tc room; or there
may be a separate speaker om ecach remote
control, which is more ccnvehient in many
ways, if this luxury can be afiorded.

Care of Electrolytes

In order to obtain long life and satisfac-
tory service from rectifiers and condensers
of the electrolytic type it is essential that
nothing but pure distilled water be added to
the electrolyte. This rule is just as essen-
tial in the operation of electrolytic cells as
in the case of storage batteries; for, if city

water from the pipes in the house is used,
the mineral contents may eayse a chemical
action which will destroy the efficiency of
the unit. If the electrolyte!of a cell is
evaporating too rapidly, it is possible to cor-
rect this by adding a small quantity of thin
mineral oil; this will form a film which re-
tards evapcration. ’
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With a

TOWNSEND

¢“B" Socket Power
{ From This Month’s Mail \

Lincoln Place, Penn.

‘The Townsend **I3" which T received about 1ve
Any CyCIe months ago huy given excellent results and I like it
very much, —Lee 1. Thomas_
Delivers up to_100 volts ~ Knoxvllle, Tenn
onganyasct. it ,_.m"‘p' Your Ellminazor 18 a "bear cat.” Have used it for
Clarity, Volume, Distance. cight months now on my Atwater-Kent without

any trouble. Fred W. Schuler.

-
ations ———— " Orlando, V.
o s Have had fine reception with the Eliminutor pur-

chased from you last September. L. E. MeConnell.

F rom CUBA to CANADA .' T Louisvllle, Ky.

I have tried four different types (two high-priced

Never in the history of Radio has there been anything ones) and tind your Eliminator ﬂ_l_t:l\)\("its .
that gets such sensational results at thiy :wtoundln'g _Imv - -5 yne.
price. Just read this letter received April 26th, 1928: \_(mr TTouston, Texas.
Townsend does Its work, and more besides. T have it working Atter using your Eliminator for a month I find it
about six or seven hours every day. [ have tuned in 330 works just a8 ood as a $30.00 one. 1 have had no
. Stations all over the country, and Canadian, Cuban, Mexican, troublé at all with it. —W. P. Kricgel.
Prlce $l .97 and Haitt Stations—ull on a 5-tube Atwater-Kent. - A)nf} " Thorold, Ont.
besides, only u 60-foot Antenna. Yed sir, it is a dandy Have had more than eight months® continuous ser-
D obodygcaugbeatpit Qlgned) WM. SCHULTZ vice, with more \'olumcnmnu}wull usv]xll I’r]ul;rrllla.
co & : 3 ¢ onawanda A Y hoth dry and wet. 1 am perfectly satistied with
72 Seventh Ave., N., Tonawanda, N. Y. y:))ur Eli}:nimwr. D(—Pen'y Eowinneld.
Just plug a Townsend '*B” Power into light socket and get —Fiattleshurg, Miss.
your share of these radio thrills, I have heen getting very good serviee from your
Eliminator purchased last fal. —I). W. .s‘tc\'cns‘

Attach Only
$1.00 to this
Coupon
N GER RSN SENR MU AED S pUen EEN SN, mEm S DUR Gmn S Gemm mm DER SR AR -—r‘

TOWNSEND LABORATORIES . I
713 Townsend St., Dept. 2i Chicago, IIL |
Gentlemen: _Attached find $1.00. Kindly i

|

send at once Townsend *B™ Socket Power
Unit, C.O.D. for $5.85, plus postage, on
guaranteed 10.day free trial.

|
| Address ....._..

Send for ! City. ] T Y e R

rterature bomen o

(WITH BUILT-IN RELAY)

I am more than satisfied with your Eliminator.
RADIO Simply fill nl_n :'-ounm}‘:ml\l_ slip.:_t)!‘l_nlrlgv.'m envi
{'lﬁ(l)tn\gl[l\ldlr'(l'h.!!:-llllr"|r'|::::|(u'nl_\‘.oulr)(-;:uslt only $5.85 plus postage
IN 5 VOLUMES LABORATORIES
EDUCATOR?” CHICAGO, ILL.
Operation and Maintenance and passed by the rigid
HESE five component
in five volumes that contain not
contain all that any modern up-
in themselves a COMPLETE
science. TRIAL
trated with charts, diagrams,
books. Just forward your name el i
Automatic Radio “4” Power From Light Socket
same you pay the postman

ope with only It ia equul to any other on the murket at fur}
with the postmun. ‘I'rv out 10 days—then lf( not more than
713 Townsend Street
| Money Back Guarantee
laboratory tests of Popular
parts of a complete Radio

merely the essentials as so
to-the-minute textbook on any |
radio education teaching every
Size of each book 6 by 9 inches, =] =
descriptions of equipment, etc.
and address. We send you the
$1.97 plus a few cents postage

SEND ONLY sl.oo Frankford, Ont,
| Socket Power { higher prices, —A. J. Bingham.
| ED UCATION pleased return it, and purchase price will be refunded.
TOWNSEND 0
“THE RADIO Dept. 21
Theory, Design, Construction, Approved
LEARN Arr HOME Radio and Radio News
Instruction Course are outlined
many books do, but more, they
subject would cover. They are
possible portion of Radio FREE
| handsomely bound and illus- A REAL SPECIAL OFFER! ‘P;iil/,
Each volume 52 pages. LIST PRICE °
The New Gould
SEND NO MONEY for these |||[ | ¢39.50 a. Kathanode nlpower
books at once. On receipt of
and then they are yours,

. Model AC-6-K (6-volt) Kathanede Unlpower is the highest quality A" Power
Unit built. Furnishes rich, smooth. unfailing **A* current without any trace of hum
for the largest power tube sets. [nstalled in less than three minutes. makes any
set as simple and convenient to operate as an expensive A.C. outfit at only a
fraction of the cost. No rewiring necessary in your set.

Its Kathanode construction insures longer life and freedom from service expenso

. o q q 3
Dlstrlbuted by EXTRA $]3.75 and when sold it will take care of itself. It is very economical and will outlast
—_—
ca. which are furnished by Gould.
Incorporated I| factory cases complete | charge.  Operates on 110-120 V., 50-60 A.C. cycle current.

SPECIAL several storage batteries. Its IKathanode construction is an exclusive patented
The Consrad CO. Equipped with a new noiseless Balkite Charging Unit which has four graduated
230FifthAve., New York,N. Y. with extra fus | AMERICAN SALES CO., 1921 Warren St, New York Gity

feature now being used by the U. 8. Governmunt in their Submarine Batteries
Brand new. in original charging rates and in addition one hooster rate (11, amperes) for an emergency
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Control the Power!!!

An abundance of power is a great asset to any radio, but that this power may be used
b to greatest advantage it is essential that it be controlled. Suitable resistance controls
of every part of the receiver are all important to its satisfactory operation.

Centralab has made a specialized study of radio power control. Everv type of Cen-
tralab variable resistance has been designed to perform its function with utmost effi-
ciency.  Every detail—mechanical, theoretical and economical has been given careful
consideration.

The Centralab Radichm is an outstanding example of the superiority of the entire
line of CRI. Resistances. It is used as a volume control, “B” voltage control; in fact,
everywhere that a smooth, noiseless variable resistance of this kindsis needed.

Its exclusive features are:

Rocking Disc Contact.
(varies the graphite resistance by means of a pressure shoe, elim-
inating sliding contacts to wear out and becomie noisy.)

One turn of knob gives complete variation.
(the entire resistance range from maximum to minimum is ob-
tained by one turn of the knob.)

CENTRALAB Insulated shaft and bushing.
RADIOHM (eliminates body capacity in a critical circuit.)

Constant resistance.

In i -
following re (it is completely encased and cannot be affected by atmosphere

sistances: 0-2,000

o hms, 0-50000 - or temperature changes.)
ohms, 0-100,000 Noiseless, smooth and easy adjustment.
ohms, 0-200,000 (no scraping or scratching: knob turns like velvet: can never
o hms, 0-500,000 bind or work hard. Absoclutely no noise in the spcaker.)
ohms, List price,
$2.00 Rigidly built; fully guaranteed.
4 (all bakelite and special metal construction makes possible a i

fool-prooi unit and an unqualified guarantee oi satisiaciion.)

Send for booklet of picture and wwiring diagrams—“I"olume and 1"oltage Controls—
Their Use.” It is free.

CENTRAL RADIO LABORATORIES

34 Keefe Avenue, Milwaukee, Wisconsin

THE FUTURE
By Professor A. M. Low

| “THE FUTURE” is one of the most remarkable
books of the age. Professor Low, the author, is a
scientist of international reputation. also an experi-
menter and inventor in the many branches of science.
‘This book written by him has aroused widespread in-
terest. It deals with the world of the future, cer-
tainly an unusually "absorbing subject. Written in
the popular, non-technical fashion, “The Future”
reveals the many advances and changes that are in
store for humanity in a new life to come.

Making it GOOD—
Then PROVING it! |

How Hammarlund
Drum Dials Are Tested

The new Hammarlund Knob-Control Drum Dial has a driving

mechanism that will outlast the receiver in which it is in- This book has received favorable comment in book
stalled. In laboratory tests, made on the machine picture S et . .
above, the special silk and linen cable drive withstood 363,- rey |e‘.‘5 the world over. Do not anICCt to read this
600 full-range movements of a heavy, four-gang condenser— treatise on the future by Professor A. M. Low. It

more than fifty years of normal use.

No fraying, no breaking, no slipping, ne backlash. We knew
it was good-—now we have PROVED it. Mail d ' , .
Unique design permits the contrel knob to be placed any- ail your order now! Don’t wait, eVerF-

is a literary treat for everyone.

where on the panel for attractive balance, Standard knobs body is reading this remarkable boo
are used so that rheostats, volume control and other panel
instruments can be exactly matched.
The escutcheon is mottled bronze, richly embossed. Its . n
shape is graceful and well-proportioned. It adds dignity and rlce—$ 2000
beauty to the finest receivers. Use it on your receiver.

Write for folder. i

HAMMARLUND MANUFACTURING CO. ‘ Experimenter Publishing Co.,
424-438 W. 33rd Street, New York | 230 Fifth Ave., New York, N. Y.
A . Gentlemen: Enclosed find check or money order (check
Jou Bettwe Radir which) for $2.00. Kindly send me a copy of Prof. A. M.
a m ma rl u nd Low’s new book, “THE FUTURE.”
Name ...... 500 6000006000000060000a00000 B

PRECISION
Address .o e e | SN

PRODUCTS City o SHAte. e e .
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How to Build the Fan Motor
Television Receiver
(Continued. from page 39)

D L L . It

When all ready to listen in for a tele-
vision signal, you will soon become accus-
tomed to the peculiar whining note of the
television signal proper; and if you follow
the published program of WRNY, for ex-
ample, you will reccive the proper intro-
duction of the announcer, and then you will
make no mistake when you hear the tele-
vision signals in your phones.

If you “listen in” to the station at first
with a pair of headpliones and plug them
into the detcctor jack on your set, this is
all right; but if you connect your head-
phones in the last stage wherein the neon
tube is connected, be sure to connect a 1
micro-farad condenser in series with the
phones, when connecting them in the place
of the neon lamp, or across the neon lamp
terminals. The television signal sounds in
general like a buzz saw cutting through
a plank, and the note continually changes
as the person in front of the television
transmitter moves about.

NEON TUBE NOTES

In adjusting the neon tube circuit, it is the
wsual practice to adjust the “C” bias on
the last amplifier stage. so that the tiube
just glows over the plate facing the rear of
the revolving disc. In other cases the neon
lamp is adjusted by raising the “C” bias
potential on the last amplifier tube, so that
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Ahbove s a schematic diagram of the Fan

Rotor television recerver. A push button

cutting a resistance out of the circuit speeds
wup the motor when necessary,

the neon lamp doesn’t quite glow. In this
tase, when the television signal comes in,
the lamp lights up as the television signal
pulses are impressed on the circuit. In some
cases it may be possible that you see the
image in negative form instead of positive,
i.e., you may see the image similar to a
photographic negative. In this case the con-
nections to one of the amplifier stages should
be reversed; at other times it will be found
that if the tuning dial of the set, or one of
the dials, if it has more than one, may have
to be moved from the right side of the peak
of the carrier wave, so to speak, to the
left side and vice versa. That is, if you
had tuned the dial to say 45 degrees for
maximum signal strength, and then detuned
a little toward the left; you may have to
detune toward the right of the peak, 45
degrees, in order to reverse the image.

Remember that television is not a perfect-
ed science. It will require a good deal of
experimenting on your part to obtain results
which to you may appear mediocre, but as
time goes on and you persevere in your own
research work the results will more then
fepay you.

Rapio NEws AaTeurs’ Haxpipook

Electrad Radio Controls

meet most rigid engineering tests

Scientifically designed, superbly constructed of only the
finest materials, Electrad Controls assure sound and prac-

tical

protection

against fluctuating voltages, assure

smooth transmission of volume, and eliminate oscillations.
Electrad speciulizes in a complete line of resistance con-
trols for all radio purposes, mcluding Television,

TRUVOLT
All-Wire Resistances

U. S. Patent 1,676,869 and Pats. Pending

The unique design of Truvolt Variable Resistances,
permitting  winding larger resistance wire in smaller
space, carries greater loads without breakdown. Tru-
volt Fixed Resistances are adjustable to different set
values by nse of sliding clip taps—an exclusive Tru-
volt feature.

TRUVOLT
DIVIDER

U. S. Patent 1,676,869 and Pats. Pending

A universal voltage separator, dividing the filtered volt-
age into usable values, eliminating need for mathe-
matical calculations in constructing power packs. Does
away with much wiring and need of voltage regulator
tubes. Will take care of any desired load with gener-
ous safety factor, and can be used for any type of
power pack. Mount on baseboard or sub-panci, or use
as front panel on inetal cabinet. Provides binding
posts for all 3 and C voltages. Price $12.50.

ROYALTY

VARIABLE HIGH
RESISTANCES

Exclusively licensed by Technidyne
Corporation under U, S. Patents
Nos. 1,593,658, 1,034,103, 1,034,104,

Superior in design and construc-
tion for use wherever accurate and
dependable variable high resist-
ances are required in high fre-
quency circutts. No harmful
capacity or inductance effects.

Il types—A to L. DPoten-
tiometer in all sizes, $2.00.

All  other types, $1.50.
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CORTLANDT

ADIO PANELS

Bakelite
Hard Rubber

SHEETS
RODS
TUBES

Latest Circuit Panels

Drilled to specification and beautifully

ENGRAVING CO.

165 GREENWICH ST,

IN STOCK

decorated.

Lowest Prices —
CORTLANDT PANEL | Special Pancls

ENGRAVING
DRILLING
MACHINING

N. Y. CITY =—— CORTLANDT 1352
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Tune Inon the
Short Waves

Get distance—escape static on the long wave broad-
cast hand. Sce Call Book for short wave stations.
SUBMARINER wave band includes all powerful
stations that broadcast programs on short waves—
thousands of SUBMARINIERS now in use—short
waves are the new adventure—a new thrill awaits
you.

Short Waves Popular
The SURBMARINER has taken the conntry hy
storm. Nothing made like it. Many users have
been getting London. England; many get Halland,
even in swmmer.  Short waves are great distance
carriers with less static.

Best of All
Your present radio receiver, whether battery oper-
ated or all electric, will bring in short wave broad-
casting when used with

THE SUBMARINER

It s easy to connect a SUBMARINER. Simply remove a tube from recefving set and place in ST ““4‘“2}.‘;{‘
sockel; then insert SUBMARINER plug in place of tube. Attach regular aeria) and ground ‘lo rll_ns on .' rl-
MARINER. That's all. No changes in wiring of set necessary. ~ No_additional tubes. .lauerles”or S?_‘l‘?
required. 1f set operates a loud speaker, it will do so with SUBMARINER, We gpurant;e thn‘z ‘)_e RS
MARINER wlll operate within the wave band coverad equal to any short wave receiving s')s(em l‘;lﬂ\mi A
attached to your receiver, ¢iet the short wave musical programs and otl er ur-uv!tl'es includineg t(ale}'ls on signals.
Never before has so much in radie been oftered for so little money! Urder a SUBMARINER now

FOUR MODELS

5 ) 7.50. 12 to 180 meter
90 to 63 meter range—for battery operated radios. $15.00. For all el :‘!rlr"rmllo'x.v $17.50. i _mete
rangc——;'or battery operated radios, $22.50. IFor all eivctric raslios, $22.50. 12 to 180 meter range ndels have
interchangeable coils.

It your dealer does not carry, order direct from factory. I U
of :)rll‘(n canada and Fareign, 60¢ additional,  Money order only.  Also sent C.0.D. plus 1;«.~ln:;edhlm:‘.il :43
if $1.00 accompanies order to insure carrying charges. In ordering be :.ure to natme set and tubes .
UV1gy, UXI1vy, 2018, UX226, or UY?Z See dealer or order direct today. .

J-M-P MANUFACTURING CO.,, Inc. .
3421 Fond du l.ac Ave. Milwaukee, Wis., U. S. A.

sent anywhere In the T'. &. post pald upon re_roln_t

7.

—

| A REAL SPECIAL OFFER!
UNI-RECTRON POWER AMPLIFIER

(1deal for use with Dynamic Speakers)

d The TUX-210 super power
Model AP-935 amplifying tube and the
UX-216B or 281 rectifying
tube are used with this am-
plifier, which cannot over-

As the Uni-Rectron stands
it is a super power ampli
fier, which can be used in
connection with any radio
set and loud speaker, Bind-

i i load From the faintest
ing posts arc nrnyuled for ad.

input to the Uni-Rectron \vhls}?erf tf‘l }heR ltégde;‘t
and output to the speaker. crash of sound—R. (. A.

Uni-Rectron amplifies each

note at its true value. High

and low notes are _all
treated alike. The
volume and quantity
delivered will be a
revelation.

Requires no batteries for its
operation.

It obtains its power from
the 110 volt 60

cy cle alternating
current lighting cir-

cuit of your house.

List Price $88.50

(without tubes)

Special $19.75 ea.

Every one new and packed in original factory carton

AMERICAN SALES CO., 19-21 WARREN ST., NEW YORK CITY

"

—J

Have You Obtained Your Copy of
S. Gernsback’s Encyclopedia?

[0 Beautiful Limp Suede Edition.............. . - X
[0 Keratol-Leather, stiff binding ........ ... 800000006a0aA00A0 2.00
IWrite name and address in margin; check which binding desired.

S. GERNSBACK, 230 Fifth Avenue, New York, N. Y,

Are You On the Preferential List?
Over 12,000 live dealers receive our BARGAIN BULLETINS
regularly. \We are the pioncer mail order radio house in the
country. The national products sold by us at substantial reduc-
tions are the talk of the industry.
Let us put your name on our list. There is no charge for this
service and no obligation, of course.
---------------------------------------: };/se this coupon today.
IRCULAR CO.. INC. e are always making
RADzlzos t\"/amg St., N. Y. City, N. Y. : good "buys"f and this his
. 8 1 - TPref: tial L.ist t our tmeans ot passing the
et RGN BULLETINS, o e I news to you.
’ Keep Posted!?
Same : Radio "“"Buys”
Address M Make More Sales!
City SOUUUUON 12 1 T 2SO ] BRUse the Coupon.

O A

Read - - -

THESE
' SPECIAL SECTIONS
FOR EVERY FAN

Besides the latest set coustruction aorticles

and editorial matter cavering each new

development, there are many sections that

make RADIO NEWS especially attractive
to all radio enthusiasts.

THE LISTENER SPEAKS

This section belongs to the reeders of RADIO
NEWS. Its purpose is to provide a common
“stamping ground’ for the views ‘of the radio pub-
lic. Here the readers discuss among themselves
all questions of interest to radio.

BROADCASTATICS

A page devoted to humor of purely radio interest.
All contributions published are , paid for at the
rate of $1.00. There is many 4 hearty laugh in
each issue.

TELEVISION

A section in which the latest developments of tele-
vision are reviewed each mowth, This compara-
tively new industry is fast gainikg popularity. It
vpens a new field for experimeutfng to our friend,
the *“fan.”

WHAT'S NEW IN RADIO

Wherein all new radio apparatus |is fully described
and its use explained. This section is especially
valuable to set builders. J

THE RADIO BEGINNER

As its name signifies, this section is devoted to the
radio beginner. the elementary principles of
radio are discussed and full consiructional data for
the simpler sets given. Full-sized blue prints of
the circuits treated are given I'RBE on request.

RADIO WRINKLES

This department contains many Suggestions helpful
to the radio cnthusiasts. Each |contribution pub-
lished entitles the author to a year's subscription
to RADIO NEWS or, in cases ere he is already

a subscriber, a year's subscription to either
SCIENCE AND INVENTION. or AMAZING
STORIES.

RADIOTICS

A humorous page of misprints contributed by onr
readers. For each one published $1.00 will be paid,
provided that the actual article in which the mis.
print occurs is enclosed with a few humorous words
from the reader.

RADIO NEWS LABORATORIES
In this section all apparatus awerded the RADIO
NEWS LABORATORY  CERTIFICATE OF
MERIT in the month past, is listed, and a tech
nical description givenm of its purpose and charace

teristics. ,
I WANT TO KNOW

This department is conducted by Mr. C. W. Palmer.
Its purpose is to answer the ;diﬂirulties of our
readers. The value in which the “‘fans” hold this
section can be better realized when one considers
that there are over 5,000 letteys received from
readers each month. Naturally enly the more im-
portant ones are printed in RABIO NEWS.

Do not neglect to obtain |your copy of

RADIO NEWS. Each issue dver 100 pages.
Fully illustrated—large magazine size.

rue 2 5 C "

AT ALL NEWSSTANDS OR WRITE DIRECT

EXPERIMENTER PUBLISHING Co., Inc.
230 FIFTH AVENUE - - NEW YORK, N. Y.

[ I
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Headquarters for Short Wave
and “Ham” Equipment

HIZ Barawik Company is the pioncer radio

house in supplying short wave equipment,

both receivers and transmitters, to amateurs.
All the various parts, kits and accessories used in
building short wave sets, are carried in stock by
us, ready for immediate shipment to all parts of
the world. In addition to the complete line of
short wave equipment, we are distributors for
leading manufacturers of factory-built sets, tubes,
parts, accessories, all the latest kits for circuits, in
fact, everything that the radio fan requires.

Your Savings Are Tremendous

Ask any of the quarter million Barawik custom-
ers why they trade here, and they’ll tell you that,
quality considered, our prices can't be beat. That’s
something to think about! Quality comes first—
good, new, fresh, reliable merchandise, but the
price always means a tremendous saving, never-
theless. Get our catalog and prove this to your-
self. Don’t spend a nickel until you see our offer-
ings first.

Send Coupon Today—NOW

You need this book as you never needed it be-
fore; you need it before you spend another cent on
radio. Just mail the coupon and this big, pro-
fusely illustrated Radio Catalog, Guide and Cy-
clopedia will be sent to you free. Be sure to
write for this new big edition today.

BARAWIK CO., 3212 Canal Sta., Chicago '

Short Wave Circuits
Carried in Stock Ready for

Immediate Delivery

Acro Coil Kits

Acro Short Wave Receivers

Acro Transmitter

R.E.L. Receivers and Transmitters
Portable Receivers and Transmitters
Cardwell Parts

Pilot Kits

Ellis Coils

National Parts and Receivers
Karas Parts and Receivers

Short Wave Converters

Public Address Systems

Television Equipment

Etc., Etc., Etc.

12 HOUR SERVICE

Please send me the big free Barawik Radio
Guide, Catalog and Radio Cyclopedia at once,

showing the many new bargains you offer. |

Your Name ......... ...,

VP atawikl! |

3212 Canal Station

CHICAGO, ILL,, U. S. A.
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EARNED $500
SPARE TIME
WITH RADIO

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

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

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

BECOMES RADIO
ENGINEER IN
ONE YEAR

Toronto, Canada, May 20 — (RA) — One
of the newly admitted associate members
of the Institute of Radio Enginecerg is
Claude DeGrave, a mcmber of the engi-
neering staff of the DeForest Company of
this eity. “I knew nothing about Radio
and started from the ground up.” Mr.
DeGrave stated, “when I enrolled a year
ago in the Radio Association. Its 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 225% more than at the time I joined
the Association.”

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

Clerk Doubles Income-ln
Six Months Through Radio

Chicago, Ill., May 9—Even though his
membership in the Radio Association has
resulted in W. E. Thon securing the man-
agership of a Radio Department in a large
Chicago store, his ambition was not satisfied.
Six months later, he started his own store.

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

Rapio NEws A MATEURS' HAXDIROOK

asyWays

1o make 3% an hour

in Your Spare Jime

ACH of these plans, developed by the
Radio Association of America, is a big
money-maker. Set owners everywhere wvant
to get rid of static, to have their sets operate
from the electric light socket. the tone im-
proved, and the volume increased, and trans-
formed into single-dial controls. Phonograph
owners want their machines electrified and
radiofied, If you learn to render these serv-
ices, you can easily make $3.00 an hour for
your spare time, to say nothing of the money
you can make installing, servicing, repair-
g, 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 yourself for the big-pay opportuni-
ties in Radio by joining the Association.

. Join the i
Radio Association

of America

A membership in the Association offers you the easiest
way into Radio. It will enable you to earn $3.00 an
hour upwards in your spare time—train you to install,
repair, and build all kinds of sets—start you in busi-
ness without capital or finance an invention—train
you for the $3,000 to $10,000 big-pay radio positions—
help secure a better position at bigger pay for you.
A membership 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 you
to establish a radio store. You have the privilege of
buying radio supplies at wholesale from the very first.

ACT NOW-~If you wish
No-Cost Membership Plan

To a limited number of ambitious men, we will give
Special Memberships that may not—need not—cost
you 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 your eyes to the
money-making possibilities of Radio.

sses MAIL THIS COUPON NOW ===

RADIO ASSOCIATION OF AMERIC
Dept., RNH-54513 Ra d Ave., Chs

MODERNIZE OLD 5275
ITH ONE DIAL gmfgno

Gentlemen: Please send me by return mail | full details of
your Special Membership Plan, and also copy of your book,

Your Opportunity in the Radio Industry.”

Name =

Address =

City.

;
State... ]
4



Ow-~Make Your Radio

“Clear as a Bell ~
L, ~with Marvelous New
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. Sub-Aerial &

| Endorsed by Experts | Get Amazing D.istance—G.reater
Volume and Finer Selectivity
Without Distortion

I am very glad to state that after
testing many .Aerials in my Labora-
tory I find your Sub-Aerial is the |
best for elarity of tone amd elimina- ‘

May 8th, 1923, '

Sl GO TR (LS NG ORI Why go on listening to terrible static and other madden-

“Your Sub-Aeria) will fill a long- ing outside noises? Now you can get the real music your

felt want among the Radio Fans.” | Pn . A
A."'B. ohnson. Madio Engineer. ' present Radio is capable of giving, by hooking your set on
R Y - 0 8
Avk. 8l Lyzs. to the clear, practically static free ground waves with

‘T received my T'nderground Aerial

all 0. K. Tt has oy aerial beat T Sub-Aerial. The air is always full of static and your over-

'
e e used every | § head aerial picks it up and brings it to your speaker. So
:wra on the market since ave | why stay in the air—wh G th ol th
1"11'{:-“2(1 lFiﬂ!‘“Io g({):lm.ll ITIII‘KP (l:m'un:mt\h |{ | 4 y s LU P U o Gk
RtE Ikt 8 S k H H 5 .
my set had necer touehed before. it as a static and noise filter with Sub-Aerial?
wasn't good |;ml|n weather I(-llh(ir.' Il
got stations in the East that it - A 0 .
nm‘(-:’ drealmed of golnlnz| and \\'itl'h SUB-AERIAL 1s a sc:entxﬁc, proven system of takmg
absolute clearness amd without static H
oF Intorferente oy A e atle the radio waves from the grounq, where they are filtered
your instrument to any lover of good practlcally free of static. It brmgs these filtered waves
G R 1T ¢, Whiteau to your radio set clear of static and interference common

hiteau

A, N
Box 565, Kl Reno, Okla

-8

with overhead aerials. The result is positively clear
reception, remarkable selectivity and greatly increased
volume. The overhead aerial is a thing of the past because
it is the weak link in radio. SUB-AERIAL has replaced
overhead aerials because SUB-AERIAL is 100 efficient.
How can you get good reception without one?

Low Original Cost—No Upkeep Cost

SUB-AERIAL costs no more than an overhead or loop
aerial and less than many. Its first cost is the only one.
SUB-AERIAL is permanent. No trouble—no hard work,
or risking your neck on roofs.

25 Year Guarantee

SUB-AERIAL is guaranteed against any defects in
workmanship or material and against deterioration for
25 years. Any SUB-AERIAL which has been installed
according to directions and proves defective or deteriorates
within 25 years, will be replaced free of charge; and also
we will pay $1.00 for installing any such new replacement.

TRY IT FREE!

We know so well the surprising results you'll get that we'll let you
put in a Sub-Aerial entirely at our Risk. You be the Judge. Don't
take down your overhead Aerial. Pick a summer night when static
and noise interference on your old Aerial are *‘Just Terrible.” If

Sub-Aecrial doesn’t Sell Itself to You Right Then on Performance— L3 .
y:u neccdn't pay us a cent. Send for *'all the Dope on Sub-Aerial.” 1n a Few MlnuteS

| UNDERGROUND AERIAL SYSTEMS

l St. Clair Bldg., Dept.402-s

Corner St. Clair and Erie Sts., Chicago, TI1.

el T R N —

]
] 1 Underground Aerial Systems, Dept. 402.S :
' ¥ St. Clair Bldg., cor St. Clair & Erie Sts., Chicago, Ill g
: Send me complete information on Sub-Aerial, Proof:
1 and Free Trial Offer. No obligation, 1

)

¥ Name :
° : .
! Addres b o ceveael
4 ! 1
l P City e v-ornife '
H '
: State s o s cesEEse 2ol TR :
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The NEW Scot

‘ - 4

Shield Grid 9

Radio’s Most Powerful Receiver!

OF those who want radia reeepiion at its highest develop-
ment this s che set :» build! Even more powerful than the
preceding Scotr receivers thar estabiished four world’s records
for DX reception. More sclective. More superbly toned!
In range, the new Scott Shield ‘Grid Nine is prectically unlim-
ited—ihe only targe limit being the atmospheric naize level.

New Shicld Grid Tubes
Yin fsmew ovyee sleewit

The new Scott uses shield grid tubes in an improved circuit with
new power pack und amplifier. Through the greater efficiency of
the new tubes and circuit, many times the amplificarion obtainable
with the ordinary circuit using 201A tubes is secured. The Scott
Power Pack and Amplifier makes it possible to qistain enormous
volume—yet sa completelr is this volume under control that the
simple turning ot one knab covers the entire ranze fromn merest
whisper to full anditorium strength.

Pertfeeted matehing of parts

Not enly is the Scott receiver new 'n design, but it represents new
ideals in accuracr of radi» building. All parts a1 designed espe-
cially for this set and are matched w th absolute prevision. The ex-
treme care taken in testing ani matching the transformers is one of
the reasons why the meaw Scott out-performs in competitive DX tests.

Maximum efficiency from highest
to lowest wavelengtihs

Transformers as well as tubes are perfectly shielded in the zeaw
Scott. The efficiency of the R.F. stage ahead of the first detectar is
increased through the use of a special Selectone Two-Gang Con-
denser and regenzration in the first detector. The Two-Gang Con-
denser matches the inductance: of the antenna aad R.F. coils so
perfeetly that they line tp throughout the entire «cale, atfording
razor-edge selectivity wiik maximuwm amplificarien all the way
from the lowest to the highest wave lengths. .

One spot reception

All stations come in at one point only on the dial iu this “one spot”
super A further improvemert is evidenced in the fact that both
dials track practically together—making tuning particularly easy.

Costs little to operate

The Scott Shield Grid Nine can ke eccnomically sperated with dry
hottesies if desired and will zive ample volume for the o crage
Lome The eizht tubes incorporated in the receiver draw oy 29
siile. Maximum volume is obiained hy the use ¢f the Scott Power

SCOTT TRANSFORMER COMPAMNY
4462 Ravenswood Ave., Chicago, 1.

Pack and Amplifier, incorporating the ninth tubk for the second
stage of audio. This is the latest 250 poiver tubei a new radio de-
velapment that gives tremsndous velume with pe’fe-:t tone quality.

Build the new Scott in four hours
RESULTS GUARANTEED

New and highly gevelopea as the Scoz re-eiveris| anvane c2n build

it—ecasily—an 1 i: four ha. :#' P:art ard o =t aie droved

vercive 2ach pari,  nd the s »1d. 7 soid ainplified nric coner fuo'!

tastcd and wired, 1eady for hook-up 1nzo the circusf. No adjustments

whatever are needed. *lo possihle charce for erroils in the assembly.

We positively guarartee chat yov '~ sef the .ome reqults with ¢, Scott
Shield Grid 9 tkat we obtain ‘rom onr laboratoty models.

SCOTT POWER
PACK and
AMPLIFIER

Especially designed -o supply
corrent for the rew Scott set. Incor-
porates the second stage of audio, usinz 250 power tuble.

F R E E Circuit Diagram

and Particulars

Wiit= at once for partictlars’ Get the facs sbout this gmazirg new werld's
-ecwd set—its low cost—limitless rauge—trrmendcus [power—10 kilocycle
selecrivity, Build this set nozo and enit~ radio at its bes{! FREE circuit dia-
zrma  Also copies of 6,000 and ©.0CU0 in es reception [verifications Write
‘oda,. NOW!

-t We offer sn arusual plan that will triole y» v
SE[ BUILDERS! custom se: bsinsss. Ask ypur jaober. Or wriwe

us direc:.

r--------.--Ch'p this and Mail fodaym-r- W -

f ECO''T TRANSFORMER CO,,

: ‘62 Ravenswaod Ave., Chicagg, Iil.

8 Tlease sevd me FRFE circuit diag-ar, records, angd full particulars ¢f
4 twe new Scott Shaield G-id Nine. .

| () 1 am ing-rested it your prepositinn ‘o profedsional set bailders,
.
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