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Build it Right 

This Book Will Help Y 
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 
year, 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. 

Yaxley Approved Radio Pro 
ever since their inception, have 
the choice of designers of many 
most prominent and successful cir 
They are used to-day in vital plat 
many of the world's leaders in fa 
and custom-made receivers. 

u 
ucts, 
been 
f the 
uits. 
es in 
tory 

Yaxley products are availab e at 
most radio dealers and jobbers In 
the meantime, write us to-day fo our 
latest illustrated bulletin. It wil help 
you to "build it right." 

ItaxleyPirg.Co.,Dept.z9S.ClintonSt.,Chicago,Ill. 
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IIMEEMMI 

Reactwhat BI6 money 
these fellovvs have made 
in the RADIO BUSINESS 

$375 One Month Spare Time 

" ItcL ently I made $37.5 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 Mouths 
"The N. R. I. is the best 
Radio school in the U. S. A. 
I have made $1597 in five 
months. I shall always tell 
my friends that I owe my 

-- success to you." 
HENRY J. NICKS, JR., 
30 Safford Ave., 
Tarpon Springs, Fla. 

$1164 Spare Time Profits 
"Look at what I have made 
since I enrolled, $1,164— 
money I would not have 
had otherwise. I am cer-
tainly glad I took up Radio 
with N. R. I. I am more 
than satisfied." 
HENRY R. HE1KKINEN, 
123 W. Erie St, Chicago, Ill. 

Over $10011 In Four Montane 

"My opinion of the N. R. I. 
course is that it is the best çto be had at any price. When I enrolled I didn't 

ir know a condenser from a 
.` transformer, but from De-

cember to .April I made 
. well over 81000 and I only 

-worked in the mornings." 
AL. JOHNSON, 
1409 Shelby St., Sandusky, Ohio. 

Wilt AIM) Ott tite 
how Co sigma spare 
time.or lull time 
-Radio Business 
of Your Own 

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

Ever so often a new business is started in this country. We' have seen how 
the growth of the automobile industry, electricity and othéii0 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' s uccess. 

L Will Train You At Rs... la Your 
Moro Trained Radio Men Needed Spars lime. 

A famous Radio expert saya there are four 
good jobs for every man trained to hold them. 
Radio has grown so fast that it simply has 
not got the number of trained men it needs. 
Every year there are hundreds of fuie jobs 
among its many branches such as broad. 
casting stations, Radio factories, jobbers, 
dealers, on board ship, commercial land sta-
tions, and many others. Many. of the six to 
ten million receiving sets now in use are only 
25% to 40% efficient. This has made your 
big chance for. ti spare time or full time 
business of.ycrur own selling, installing, repair-
ing sets. 
Oa Many Opportunities You Can Make 

Extra Money While Learning 
Many of our etulvtits make $10, $20, $30 a 
week extra while learning. show you the 
plans and ideas that have proved 
successful for them—show you 

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

You Must Be Satisfied 

I will give you a written. agreement the day 
you enroll to refund your money if you are 
pot satisfied with the lessons and, instruction 
service when you cotnplete the course. You 
are the only judge. The resources of the N. R. I. 
Pioneer and Largest Home-Study Radio school 
in the world stand back of thisagreement. 

Get My Book 
Find Out what Radio offers you. Mv 64-page 

how to begin making extra money shortly aftér 
you enroll. G. W. Page, 1307-21st Ave., S.,1 
Nashville, Tenn., made $935 in his spare time! 
while taking my course. 

Give You Practical Radio Experience 
With sty Cc urse 

My course is not just theory. My method 
gives you practical Radio experience-
-you learn the "how" and "why" 

of practically every type of Radio 
set made. This givrs you confi-
dence to tackle any Radio problems 
d ad shows up in your pay envelope too. 

You can build 100 ch.. 
cults 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 I 

Aoixtd (Nit algae 
 1/4 book " Rich Rewards in Ra clio 

points out the money making op-
rrtunities the growth of Radio 

ferell 0)ft, p 
/ he obligated in the least. 

Address 

J. E. Smith, Pres. 

Dept. 33G6 

National Radio Institute 

Washington, D. C. 

on. Send it to me. ,on 

Qetci 

J. E. Smith, 
President, 
Dept. 33G-6 
National Radio Institute, Washington, D. C. 
Dear Mr. Smith: Send me your book. I 
want to know more about the opportunities 
in Radio and your practical method of teaching' 
at home in spare time. This request_ does. 
not obligate me to. enroll and I understand 
no agent will call on me. 
Mane Age  
Address  

City State .   
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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 'Ef finding the actual value of a tube. The Supreme 
shows by meter readings the exact working condition of any 
tube from 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. Pull a 
plug—the Supreme does the rest. 
Condensers can be balanced or synchronized—not by the former 
tedious method—but with both meter reading and audible click. 
Easy, 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. 
It will give plate voltage readings with or without load; will 
test voltage and current of all radios, including 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 2,4 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 really 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 built 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. voltmeter, 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. 
Use the Supreme in your service work. One man does the work 
of three and does it more accurately and easily, because it sub-
stitutes scientific analysis for guess-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 
We don't want you to buy the Supreme .until you have couvi o.. gourself 
that it is all we say it is; until you have actually tried and teided it in 
your daily work! We want you to use it in your business for six days 
before you buy! 
Order the Supreme that best suits your needs. by signing the coupon below. 
When it arrives. DEPOSIT with your express agent either the cash price 
or DEPOSIT the down payment arid sign the trade acceptances for the 
balance. If you are not entirely satisfied, or if in your Judgment it is not 
all or more than ive claim for it return it within 6 days to your express 
agent in RO011 condition prepay the return charges, and your deposit will 
be promptly returned to you. Our confidence in the Supreme. our knowl-
edge of what it will do. prompts us to make this unusual offer. 

A Complete 
Set Tester 

Model 99A 

The ideal instru-
ment for the busy 
service man. tight 
in weight. compact. 
accurate, thorough. 
a n d complete. 
Comes in a well. 
Constructed, leather 
grained, brass 
bound traveling 
ease with com-
partment for tools. 
etc. All necessary 
adapters and acces-
sories furnished. 
Only $28.50 cash 
and 8 trade accept-
ances for $ 10.00 
each, due monthly. 
Cash price. $97.65. 

A real money-
maker for the 

service- man. 

The De Luxe Model 400A 
A complete portable laboratory; comparable fie results and effici ncy with 
the most expensive stationary laboratory equipment. An instrum t worthy 
of the most skilled radio engineer, and still so simple that tl average 
service-man can obtain perfect results easily and quickly. 
Comes in a handsome, brass bound traveling case, which is cot plete and 
convenient in its appointments. Contains a swinging tube shelf providing 
absolute protection and instant accessibility to tubes. Has ad uate and 
easily accessible compartments for all tools, accessories, and suppl es. Com-
plete set of tools and materials, from electric soldering iron to sc ew-driver, 
is furnished, each located in its proper place in the case. 
Instrument lifts out of traveling case for store or laboratory use. 
The 400A will play radios with open transformers and will give ondenser, 
choke coil output, and capacity outputs un radios not wire for that 
purpose. 
Access is provided to all apparatus through pin-jacks. Will test ondensers 
for breakdown. Contains various fixed condensers from .001. to 2 infd., a 
30 ohm rheostat, a 500,000 ohm variable, resistance, and an a dio trans-
former, for instant use and various combinafions. 
Only $38.50 cash arid 10 trade acceptances; far $10.00 each, du monthly. 
Cash price, $ 124.65. 
The most thorough, convenient, and practical apparatus in th  odio field. 

Request for 6 Day Trial 
Date  

Department R R•2, 

SUPREME INSTRUMENTS CORP., 

Greenwood, M issIsainDi 

Please ship me the Supreme Instrument I have chedced below. 
Upon delivery of the instrument t will deposit with the express agent ett Cr the cash 
price OR I will depresit the down payaient and sign trade aceeptencts ( Installment 
notes) on the baste of the following prices and terms: 

Supreme Portable Radio Laboratory Nc.. 400A—Price $38.50 
cash and ten trade acceptances tin. talbrient notes) for 1110 
each, due monthly. Cash price, $1'21.65. 

Supreme Set Tester, No. 99A— Prie.. $28.50 lown and eight 
trade acceptances ( installment notes) for $10 each, tile 
monthly. Cash price, $97.65. 

It is agreed that the deposit made with the txpress agent shall be real 
for six days. If, within that time, after testing the in itrament I SRI 
satisfied, t have the privilege of neturning the in itrument to the express a 
condition with the seal unbroken (see note below) and all tools anti parts I 
such return and upon the prepayinent of return express charges the deposit 
with the express agent will be promptly returned to rife. 

Signed 

ed by him 
sot entirely 
ent in good 
tart. Upon 
have made 

Firm Name   

Address   

 -State   

CP., :luteyia.ln.e include three or more trade references, Including at least one bank r. with this 

NOTE: The seal on the panel of the instrument ravers the master *screw 1 tho assem-
bly. It is never necesam to disturb this and it doe; not in any way preve t or restrict 
the use of the instrument. 

SUPREME INSTRUMENT CORP., GREENWOOD, MISS. 
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A NEW CATALOG 
JOT OFF THE PRESS 

Wholesale Prices 
THIS 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 you are inter-
ested in radio you cannot afford to be without the Allied Catalog. 

SET BUILDERS! 
Set Builders, Amateurs and so called "Hams" will delight 
in the unusual variety—and remarkable values that are 
offered in standard kits and parts. Tremendous stocks— 
real organization—prompt shipping service all combine 
to make Allied your ideal source of supply. 

Yell MEN 
Who Buy RADIO/ 
By making your problems 'our 
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. 

4%.  

RADIO DEALERS 

41 
The live radio dealer—the man who keeps pace with the rapid 
advance of radio will find much of real Interest in the Allied 
Catalog. New A-C Sets, D-C Sets, Dynamic and Magnetic 
Speakers, television equipment, in fact everything that an im-
patient radio public is demanding. 

What Allied offers you! 
Allied Service will prove a revelation to you in what radio service 
can really 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. 

A. C. 
ELECTRIC SETS 
Allied offers you a new—complete 
line of A-C Receivers, available in 
either chassis form or in a wide 
variety of beautiful console models. • 
Prices range from $32.95 to $199.00. 
Dollar for dollar they stand out as 
one of the season's leading receiv-
ers. Engineered to unusual perfec-
tion they offer you features found 
only in the highest priced sets. 711 W. LAKE ST. Dept. B-2 CHICAGO, ILL. 

You Profit When You Buy Right 
Buying right is half the battle. From n 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 public is now demanding are here, ready for your 
call. Write now—the catalog is free for the asking. 

Write for Catalog Now 

Hied Radm 
COR POF?ea.T1 N 
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Í  SM You'll Find h 
ALL in S-M 6-4 

Why Go Further? 

720 Screen Grid Six 
The new S-M 720 embodies in the most 

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

700 Shielding Cabinet 
Beautiful two-tone brown moire finish, 

with walnut finish wood base, $9.25. 

740 Coast-to-Coast Four 
A time-tested and famous circuit—one 

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

680 Series Unipac* 
Perfect reproduction and ham-free 

light-socket operation have made S-M 
Unipacs famous. There are four types: 
two single-stage, and two two-stage models, 
using 210 or 250 tubes singly and in 
push-pull. Each Unipac supplies 45, 90, 
and 135 volts B to receivers, and two-stage 
models supply in addition 11/2  and 21/4 
volts for A.C. tube filaments. Available 
as kit or wired. Prices Irons $81.50 to $117. 

685 Public Address Unipac 
For coverage of crowds of 1,000 to 

10,000 people, indoors or outdoors, with 
one to twelve loud-speakers, the 685 Pub. 
lic Address Unipac furnishes unequalled 
tonal clearness. It uses one UY227, one 
UX226, one UX250, and two UX.281 
rectifiers in three stages for microphone, 
radio or record pick-up amplification. 685 
WIRED Unipac is priced at $160.00; or 
685 KIT, $125.00. 

710 Sargent-Rayrnent Seven 
Designed by two famous engineers to 

give the very extreme of results now pos-
sible in broadcast reception, irrespective 
of cost, the S-M 710 Sargent-IRayment 
Seven sets an entirely new standard. Ex-
hausting the tremendous distance possi-
bilities of 4-screen-grid R.F. stages—bring-
ing in a station on every 10-kilocycle 
channel right around its single-control 
dial (with five auxiliary vernier knobs)... 
equipped with the unequalled S-M Clough 
system audio amplifier—yet the 710 is 
only $175 custom-built complete, or $130 
for kit including aluminum cabinet. 

730 Round-the-World Four 
The famous "Thrill Band" set....for 

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

B and ABC Power Supplies 
The 675ABC with an adapter allows a 

1.77(210 or UX250 power tube to be used 
in the last stage of any radio receiver—to 
which it supplies B power at 425, 135,90, 
and 22 volts; also 22-90 variable. A and 
C power are supplied to the power tube, 
and 1 !/2 and 2 1/4 _volts for A.C. tubes if 
used. Uses one 1JX281 rectifier. Price 
$58 WIRED, or $54 in KIT form. 
670ABC Power Supply has max. B 

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

180 volts max., and lower voltages as in 
675ABC: WIRED $43.50; KIT $40.50. 

676 Dynamic Speaker Amplifier 
A single-stage power amplifier, using 

one 250 type power tube and one 281 
type rectifier. Used with any receiver, as 
a third stage before a dynamic speaker, 
it will give wonderfully improved volume 
and tone quality, WIRED, $55; KIT $49. 

S-M Clough-system audio transformers (Type 255 first stage, 256 second stage, each $6.00) are uncon 
guaranteed to give better tone quality, with higher amplification, than any competing make regardle 
weight, or price. The new S-M 678PD Phonograph Amplifier (2 stages) makes this tone quality availab 

with any radio set or phonograph; complete kit only $69.00. Be s 
the new 24-page S-M catalog; use the coupon. 

Are you receiving "The Radiobuilder" regularly? No. 5 shows 
how to build an amplifier for comparing audio transformers. Na. 6 
tells all about the new S-M Public Address Amplifier. To all Audi« 
¡red S-M Service Stations, it comes free of charge; to others a nominal 
charge is made. Use the coupon. 

i If You build / you don't build, yet want your radio to be cust 
professionally, write us about the Service Station 

franchises. Or 
made, S.M wil gladly refer your inquiry to an Authorized Silver 
Marshall Service Station near you. 

Silver-Marshall, Inc. 
860 W. Jackson Blvd., Chicago, U. S. A. 
....Please send me, free, the complete S-M 
Catalog; also sample copy of The Radiobuilder. 

For enclosed in stamps, send me the 
following: 
.... (50e) Next 12 issues of The Radiobuilder 

(81.00) Next 25 issues of The Radiobuilder 
S-M DATA SHEETS as follows, at 2c each: 

....No. 1. 670B, 670ABC Reservoir Power Units 

....No. 2. 685 Public Address Unipac 

....No. 3. 730. 731, 732 " Round-the-World" Short 
Wave Sets 

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

....No. 5. 720 Screen Grid Six Receiver 

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

....No. 7. 675ABC High-Voltage Power Supply and 
676 Dynamic Speaker Amplifier 

....No. 8 Sargent-Rayment Seven 

....No. 9 678PD Phonograph Amplifier 

 Name 
 Address 

itionallv 
s of size, 
e for use 
re to get 

SILVER-MARSHALL, Inc. 
860 West Jackson Blvd., Chicago, U. S. A. 
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The "Peridyne" Principle 
A New System of Variable-Shield Tuning 

By Hugo Gernsback 
Member, American Physical Society; Member, American Association for the Advancement of Science 
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TH' "Peridyne" receiver described 
here, is rather revolutionary because 

it embodies an entirely new principle 
in what we have named the 

"Peridyne" method of shield. 
tuning. 

A new radio symbol, the 
"peridyne" character, had to 

be created by the author, as 

no symbol for this arrange-
ment is provided in the pres-
ent radio practice. 

We predict great commer-
cial possibilities for this in-
vention; which for the first 
time, it is believed, makes it 
possible to bring a single 
dial set into perfect inter-
stage resonance and cotise-

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

This article explains theoretically, 
the distinctive features of 

the "Peridyne." The follow-

ing article includes the con-
structional data of the "Peri-

dyne 5," a five-tube set, by 

means of which the author in 

New York receives Pacific 

Coast stations several times 

during the week, even dur-

ing the summer. 

The "Peridyne 5" we be-
lieve, is the greatest 5-tube 

DX set that has ever been 

described, any wher e.— 
EDITOR. 

.. ,,,,,,,....11111111111110111111111111111111111111111111111111111111111110111111111111111111111111111111111/11/1/11111.......... ,01111 11111111111111112111111111111100111111111111111111111111111111111111111111111111111111111111111111,111.1111/1..... 

W HEN reviewing the trend of prog-
ress of radio receiving sets during 
the past few years, the careful ob-

server is most impressed by the fact that 
receivers 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 years 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 
three respective condensers. Theoretically, 
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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, 51 3/4 , 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-
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 mean of the three curves. It will be noticed that they are practically 
coincident, after each has been adjusted by means of the Peridyne shield, regulating the 

inductance. 

15 

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. R1 
stands for the resistance of inductance L2; 
while this resistance is slight, still it exists. 

F I G. 2 
If the sides and particularly the ends of a 
shield are too near the enclosed coil there 
results a capacity effect (indicated by the 
small condensers) reducing the efficiency of 
the shielding enormously. If the top of the 
shield can be slid up and down, this effect, 
however, can be turned to good account. 

The three condensers on one shaft, Cl, C2, 
and C3, tune the inductors L2, L4, and L6. 
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 

THREADED 
BUSHING 

KI‘1013 
THREAD 

/SHIELD 

F10.4 
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 variations 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 

I have always been struck by the fact that 
the use of these balancing condensers in 

Two beneficial effects can be combined by 
varying the shield's top; it becomes a com-
pensating condenser and it matches the 
inductance of the enclosed coil to that of 

the others in the receiver. 

parallel with t h e 
main tuning conden-
ser is, at best, only a 
makeshif t—a crutch, 
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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Fl 3—A 
the coils themselves, acting as loop antennas, 
pick up enough energy. Shie ded inductors 
show no such sensitivity and o signals can 
be received with a well-shield receiver 

In referring to Fig. 2, we ave, first, an 
inductor L, and a shield S, s rrounding the 
inductance. It has been fo nd in actual 
practice that if the sides, a d particularly 
the top, of the shield come tao 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 s fficiently dis-
tant from the shield. The i ductor has its 
field of magnetic flux and, ¡ 1 a shield cuts 
this flux to any considerable extent, losses 
are immediately incurred, an the over-all 
efficiency of the receiver is Cu.down. It has 
been realized for a long time hat, if shields 
are used at all, they should b proportioned 
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Above, 1A, the diagram of a three-dial tuned radio-frequency set. 1R shows this 
Ped of its unessentials. The three curves of 1C are the resonance curves of t 

whose transformers are untuned. 

circuit strip-
e above set 
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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 Ll 
is the inductor and Si 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 Ll. It will be seen, therefore, 
that the movable shield 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-

ing sfieild 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 5-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 week, 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 condensers, 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 

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 12 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, 

SPIDERYIES 
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FIG.7 
The Peridyne principle applied to control of 
regeneration. 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 Society; Member, American Association for the Advancement of Science. 

1 N my previous article, I sketched briefly the theoretical considerations of the 
"Peridyne" action of shield-tuning and 

its tremendous advantages. Also, at this 
point it might be well to set at ease 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 piece 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 viihich turned it. Here we had a real 
losser. In the "Peridyne" system, it is 
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THE "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-
lence. 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 el ctrical system 
used is the popular Interflex circuit described by the author in his articles on Interflex 
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. 1 At the same 
time, the set is fully shielded. 

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. The author demonstrated 
this by placing another receiver a few feet away from it; although the "Peridyne" 
could be made to squeal and oscillate violently, the effect could not be picked up on 
the nearby set. The set is very simple in its construction, and we know that our 
readers will want to try this excellent circuit immediately.—EDITOR. I 
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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 
eddy-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. I 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. Once you get 
familiar with the difference, interesting pos-

The rear view of the "Peridyne" Five shows Cl, C2, C3, the three-ganged variable condensers; SI and S3, R.F. coil shields; L2, an R. 
filament voltmeter; M2, plate voltmeter; RI, R.F. rheostat; R3, volume control;D, detector; 1-4, R.F. choke; 41, emperite; and Ti and T2 

sibilities 
principle 
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from the use o the "Peridyne" 
immediately open up. 

RECEPTION WITH THE "PERIDYNE" 

The "Peridyne" Five set 
article is, frankly, a high 
receiver. I started out 
showing that a 5-tube rece 
detector, could accomplis 
everything within the powe 
tube set, no matter what 
and I am ready to prove 
using but five tubes, will 
excellent 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 are usually encoun-
tered in most sets. Quite the contrary; the 

described in this 
y-developed DX 
ith the idea of 
ver, plus crystal 

anything and 
s of an 8- or 10-
ircuit was used; 
that this circuit, 
eclipse many an 

. transformer; Ml, 
A.F. transformers. 

* RADIO NEWS Blueprint Article No. 37. (See mac 104). 
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last 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 have been achieved 
thoughout the summer in the city of New 
York, where conditions are not too good at 
any time; while in the winter time, with this 
5-tube set, I have been able to receive KFI, 
Los Angeles ( the distance of which is 2,430 
miles, air-line) almost nightly when that 

On the "Peridyne's" front panel are the filament and plate voltmeters, 211 and 312, and the 
switch, SW1, that controls them; R3, volume control; R4-SIV, combination, switch and. rheostat; 

/1, gatPut jack; and the single control for the three condensers. 

WESTERN 
UNION 

.1,ati la ¡M.o.«. Ied, •.• Aersiyagond de 

1156 2/ C OLLEM KITE 1 EX"RA L os FLEs CALIF Jla 24 

il CER:aBACK. .11 EDITOR RADIO NEriS 53 PDX PLACE. 

YOUR RECEIPTI ON OF el SATURDAY JANUARY TWENTY 1,ED CORM" 

THAUKS FOR YOUR WIRE SORRY VDT TO HAVE MAIMED SUMNER 

AL'S!! CLAD TO REAR 'FROM YOU. 

lARLI C A'grHONY INC EFL. 

station was on the air. I have been able, 
even in the summer time, with plenty of 
static, to receive the California station at 

(Duplicat e) 

least once a week when conditions were fair. 
During the past summer there has been While I have pointed out in my theoretical 

hardly a night when stations within a radius article that the Peridyne system of shield 

of 1,000 miles could not be brought in on 
the loud speaker. I therefore claim that this 
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-line) could 
be brought in on the loud speaker without 
undue fussing. Most of some twenty-odd 
local stations were still uncomfortably loud, 
when using but 90 volts "B" battery. 
I wish to point out here that the set gives 

an unusual amount ot power; for, compar-
ing this 5-tube set with many 9- and 10-tube 
sets in the RADIO NEWS LABORATORIES, we 
have not found one, with the exception of 
the Strobodyne, that delivered more power 
on 90 volts than the Peridyne. I know that 
these are strong claims, and t 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. 

NEED OF SHIELDŒNG 

In this view of the "Peridyne" Five are clearly shown two R.F. transformers, L2 and L3, on their shield bases, S2 and S3; RI and K2, rheostats; 
V1 and V2, R.F. amplifier sockets; V3 and V4, A.F. amplifier sockets; VS, power-tube socket; Al and A2, amperites; and L4, R.F. choke. The 

other components bear the same symbols as those in the opposite illustration. 
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tuning can be used without enclosing tile 
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, aerial 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 
coining from various stations, but from 
strays within the set. Total shielding of the 
inductors, I therefore consider absolutely 
necessary. 
I seek 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 eighty different kinds of 
inductors, 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-
strut than many more pretentious ones. 
There is a minimum of wiring and no in-
struments and components that are not ab-
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 
Interfiex action, let me repeat that the Inter-
flex system does a number of important 
things. 

First of all, the crystal detector entirely 
replaces one tube; the "Peridyne" Five, 
which uses five vacuum tubes, is therefore 
in reality a 6-tube set and must be 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.F. 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 
three-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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The rear view of the front panel and the top of the sub-panel are shown on this page, with the wires that go to those in the under tiew of the sub-panel shown•on the opposite page. As the set is wired, the connec-
tions should be crossed off on the diagram. to the different instruments. Notice that the holes going through the sub-panel are numbered, corresponding 
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The under side of the sub-panel, showing 
R1 and R2, rheostats; and 

CONSTRUCTION AND ASSEMBLY 

As to the constructional details, I need not 
go to 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 

Yellow for "A+" 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 

LI 

Ste 

the output jack; C4, .001 mf. fixed condenser; 
the voltmeter switch, SW1. 

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

A cut-away view of a "Pcridyne" trans-
former and shield. The tuning shield is 
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 rheostats. must be hand-adjusted; 

4 ..»1.*if 

02 

DETECTOR COUPLED 
1 V. AUDIO 
AMPLIFIER 

FILAMENT SWITCH 
(SW) ON RHEO. 
SHAFT 

which should never be neces 
plied voltage is that to whi 
been originally balanced. 
And here I wish once mo 

who work with sets of this 
portance of knowing at all 
voltage in their sets is corre 
case with, not only the "Peri 
many other sets. Radio co 
found that at certain times 
really excellent, but, little by 
their sensitivity. The reason 
in voltage, as a result of w 
longer operates at its highest 
this reason, I continue to 
many sets are made witho 
meter. Without this instrum 
your set blindly; it is like 
without a speed indicator, wh 
son will do. 
Oh yes I have forgotten 

in the "Peridyne" Five I u 
pass condenser, whereas m 
kind incorporate any number 
not find it necessary to use 
This, of course, simplifies 
deal. 
The oscillation control in t 

000-ohm smooth-action v 
(R3), used in the first 
stage. It is possible, as w 
further on, to do without 
when the "Peridyne" shields 
sers; but for DX work it i 
ant, as a matter of fact, o 
important adjuncts to the e 
I maintain, as do many 

radio circuit which suppress 
entirely can ever be as sensit 
regenerates strongly. Practic 
izing methods consume so 
thereby reduce the distance 
of the set; whereas, the r 
nine times out of ten, is bet 
reception. As this is frank 
use a suitable regeneration c 
of which the set can be 
highest efficiency for its p 
length reception without the 

TESTING THE DET 

A word about the detector, 
so far, that only the carbor 
works well in the grid cir 
I have tried practically al 

vv. AUDIO 
AMPLIFIER 

M 2 M 1 0 I o 
13+ 90 TO 9+ R.F. B+ 5+ c— 9 TO C-
180 V. 90V. 2 "r. AUDIO 221/2 V. 40 V. 4'/V. 

The tarts indicated in this schematic diagram of the "Peridync" Five are numbered and lettered to correspond with those in the other 
!illustrations. Note that DL is the miniature lamp illuminating the tutting dial. 
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he set a great 
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24' 
PANEL CAN BE DECORATED WITH 

GOLD OR WHITE LETTERS AND BORDER.-, 
1 

DIA 
FOR "A' BATT. 
VOLTMETER 

13/32 DIA. 
HOLE 

PE.RIDYNÉe 5  
DIA HOLE 

8 

4t2f5/32 DIA:" 
2 HOLES 7" I+   8•• -41 j 16 . 'op — 

7 • -------- ' 
116 DIA.' 
HOLE 

4¡" 

31; 

tnic0 
C,7 2" DIA. HOLE 

FOR " B" BATT 
VOLTMETER 

5/32 DRILL AND COUNTERSINK, 6 HOLES 
FOR SUB- PANEL BRACKET SCREWS 

Comparatively few holes hale to be drilled in the front panel of the "Peridyne" Five. The layout of this panel gives an attractive balance to the 
receiver, as may be seen in the illustrations. 

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 

7. 
16 

:.... 

cr I L. 4- 15.-c- 15«—*T 

I 32+. r :1r * 
etc° . 

32 • . 
.1c0 1 

41. 
CTS:K 

;02 s' 

\ 

tS 

2 ty 

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 vacuum 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. 

23' 

4 5' 
16 

4 

kico 

C'TS.K ON `. 
" UNDER-SIDE \ 

OF SUB- PANEL 

g.-
6 

SHOULD BE. le DIA: ALL HOLES _ '"-- Ii2--."   
32 1.- WIRE HOLES SHOWN L!KE THIS • so •1--- 2 

NOT OTHERWISE MARKED 
SHOULD BE % DIA. 

The drilling instructions are given for the holes necessary in the sub-panel- The holes indicated by a solid circle are numbered in the diagrams shown 
on other pages of this article. 

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. All 

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 

7. 4 1 

0.7 

re-el 

32 32 
2' 

1 
5" 
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DIA 
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1" DIA. 8 HOLES 
32 
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FOR 

SHIELDS- ----

USE ANY 
-TYPE KNOB 

----SOLDER - 

.1 BRASS COLLAR 
TAPPED FOR 

- THREADED 4 
SHAFT 

- N9.8-32 THREADED 
SHAFT 

BE MADE OF 
, SHEET COPPER, 

ALUMINUM 
OR BRASS. 

ABOUT '/3' THICK 

(TIGHT FIT) 

-DETAIL OF 
SHIELDS S1,S2 f3c S3— 

.,-TERM I NAL 
STRIP-

BAKELITE OR 
HARD RUBBER \ 

1._3• 
16 -1 1  

111ct 
02 

=Ito 

)11 

/ 

'PAPER 

LENGTH ;OF 
SEC. WINDING TOP OF 

SEC. 

I 
BOTTQM CARDBOARD 
OF SEC. TUBE 

-COILS LI. É2 8c L3 - 

BRASS 

BRACKET 

SECONDARY-

6.7 TURNS OF 
NQ. 28 D.S.C. 

WIRE. 

-SPACE WOUND-

PRIMARY-
14 TURNS OF 
Ng. 28 D.S.C. 
WIRE WOUND 
OVER SEC. 

TOP OF PRI. 
BOTTOM 
OF PRI. 

9 HOLES- EQUALLY SPACED 471611 

5/3 DI A . 

II HOLES..---' 1)   • + 4) S. 4) 
The constructional details for the "Peridyne" shields, R.F. transformers and terminal strip. Great care should be 

of these parts; as thc first two mentioned arc extremely important. 

the constants will all change from those 
given. The secondary is first wound with 
67 turns of No. 28 double-silk-covered wire, 
space-wound, which can be effected by using 
a silk thread between the windings. This 
silk thread can be taken away afterwards. 
The primary is wound beginning at the ex-

act bottom of the secondary; there are 14 
turns of No. 28 D.S.C. wire. The primary 
is wound on top of the secondary by inter-
posing a piece of stiff bond paper. 

If you are enterprising enough to build 
your own cans, the dimensions are given in 
the illustration. They can be made of sheet 

EE 
----- SYMBOL *men NAME OF PART REMARKS MANUFACTURER* 

P..›. LI„1.2,L3 3 

Ittp_n Var. 00114. .0005 mt. each @action 1 3 
R. F. Transformers Opeoial - 3 

81,32,23 

g 11. 12 

3 

3_ 

Coil Miele: Special apeelal Periely_Lieniits 3 
A. F. Transformers 3:1 ratio $ 9  20 21 22 23  24 

RI. 112 2 Rheoetete Carbon type 4 

g u 1 Variable Meister 0.100,010 ehme 5 6 12 26 36 

ÉM RA. SW 1 Switch-Pheostat 30 ohms; combination instrument 6 12,26,35 

g Al 1 deperite 5 volts, 1. ampere type 7 

fEr7 /2 1 Amerite 5 7911,4_14_:2IM • 7 

EM 0 1 Detector Cerberuadem type II 

Ég L4 1 R. F. Choke 85 millibearies 9 2,3,23 

k-- ea 1 Timed Condenser .001 mf. 10 6  22 25 26 27 28 29  33 42 

2.4 la 1 Voltmeter OA volt@ 11 30f31.23 

g- la 1 Voltmeter 0.150 volts 11 30.31.23 

F--4 _J1 1 lack Single eircuit,type 12 6  26 27 28 32  36.3/ 

E4 821 1 'oak-Snitch ?" 171*9%.71 tn. (o.P.B.t.) 13 6  26 27 28 32 36  ST 

1 Vernier Dial UP 2.23,27,32.3S 
-. 
EE S Sockets 0/ type 14 1,3  23 29 28 32 33  34 

11 4 RIEIIRE_WEetm 15 12,15.23.27,34 

1 Panel 7 I 24 I 3/16 inches 1/ 16.40 

1 Sub.Peael 8 1 33 I 3/16 inchee 17 16,40 

4 Brackets 61 I 2 teethes. hard rubber 17 27 

EE 1 Battery Cable With fuse, 7 eeeee 10 6,12 

EE VI V4 4 Vacuum Tube 201.A type 37 38,119 

el. Vi 1 Vacuum Tube 112 type le 38,39 
EE 1 Terminal Strip 71 I 1 I 3/16 !lichee 17 16,40 

4 Rolle Rook.up wire Black, Tolle.. Red, and Preen 19 18,41 
Z; 
EE 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

I AZI.900 Products. Inc. 
EE 4 Allen Bradley. Inc. 
7g  7 Tá3ial1 Company  

io Aerovom Wireless Company 
EETi National Company, Inc. 
• 1. Viearta Fabricators 
g 19 AM. Wire COMP107  
=A 22 Seaga» Electric Company 

2 Inomarland Mfg. Company  
5 Central Radio Laboratories  
O Carborundum Compeer  
II Jewell Electric Instrument Co.  
14 Benjamin Elec. Mfg. et.W127  
17 American Bird lubber Co.  
20 rhOrdarlell TIOQ. Big. Ceopany 
23 Oeneral Radio Company  

Dubilier Ccodenser Corp.  26 ilectrad, Inc.  
De Joy Products Conpany  19 Tobe Deuteelmarn. Inc.  

%I Roller Smith Company 32 Paceat Electrie Company 
.=-.=., :4 R R. Eby Mfg. Co„, Inc.  35 Brooklyn Metal Stamping Cancan!  
gm 37 E. 11„...1urniapham, Inc.  38 Radio Corporation of America  
Ers 4.03 Formica Insulation Company  41 Cornish Sirs Company 

44  z=_ 

E4 ; THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE 111ERE.E MAKERS OF THE PARTS 
..,_--- USED IN 111E ORIGINAL EQUIPMENT DESCRIBED H 

3 Silver Marshall. loc. 
6 Carter Radio Company 

EE 
e-

gf-

e-

9 Samson Mannfacturiee Conan/  

27 Pilot Electric Co.. Inc,  

EE 

12 Talley Mfg. CONTarry 
15 1.L Radio Labs. 

Belden Meaufeeturiog Co. 
2, Apericen Traneffener Co. 
24 Albamericea Radio Corp. 

10 Reston Elec. Instrument CO. 
33 Electrieal Research Lab. (ERLA)  
36 Herbert Trost, Inc.  
34 C. E. Manufacturing Co. (C.10)  
42 Polymet Manufacturing Co.  
45 

ti)  
exercised in the' construction 

copper, zinc, aluminum or; brass; if you 
make these yourself, 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 tw pieces of brass 
or sheet copper. Dimensio are given for 
the movable shield, and lit e else need be 
said about this. 
A most important conside 

is that the top part of the dan 
bottom part tightly. If the fi 
tling noise will be heard in t 
for the reason that the shiel 
and, if there is play between 
bottom part, this will amo 
contact, and your set will be 
fore, the shields do not fit 
be remedied by inserting pi 
between the tops and the 

ation, however, 
must fit the 

is loose, a rat-
e loud speaker; 
is a condenser 

the can and the 
nt to a loose 

noisy. If, there-
ghtly, this can 
ces of tin foil 
ower parts, to 

make a good mechanical connection. You 
will then experience little trc 
Of importance are rheost 

R4. RI and R2 are Bra 
are mounted on the sub-pane 
touched after the set is balan 
be a 30-ohm wire-wound r 
the first audio amplifier tub 
critical and works best only 
voltage. Choke L4 should 
henries and is quite necessary 
tion of the set, to choke bac 
radio- frequency currents w 
passed through the first audi 
and through the crystal dete 
set is overloaded. The se 
audio amplifier tubes requir 
but use amperites. 

uble. 
s RI, R2, and 
eystats, which 
and are never 

ed. R4 should 
eostat, because 

is very often 
with the exact 
e of 85 milli-
for the opera-
any incidental 
ich might be 
amplifier tube 

tor in case the 
nd and third 
no rheostats, 

ADJUSTMENTS 

After the set has been co 
you can begin to test. Rem 
the inductors must be conne 
the set has been wired correc 
suits are obtained, the chances 
the secondary connections o 

pletely wired, 
ber first that 
ted right. If 
ly, and no re-
are that either 
the primary 

Y.te all,nale pads inttead of those 1116-... oz f o. any pemeibk difference in ti.e from lime I: connections of the coils have been reversed. 
If they are connected as shown in the illus-
tration, the arrangement is correct and no 
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«trouble should be experienced. Remember 
that the (detector-coupled) first audio am-
plifier tube requires only 22V2 volts when 
using good tubes. It is a rarity that 45 volts 
are used here; and I, personally, never 
recommend such a high voltage, because 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. 

If everything is connected up, you will 
find little difficulty in bringing in local sig-
nals. The important point now becomes the 
adjustment of rheostats RI and R2 located 
behind the panel and mounted on the sub-
panel these are extremely sensitive. When 
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 "W' side ( M2) reads 90 volts exactly; 
and that on the "A" side ( M1) 6 volts 

exactly. Then balance your set. 
At first the chances are that it will howl 

its head off. Tune in a weak station and 
adjust rheostats RI and R2. Keep R4 turned 
on practically full. Tune to a midway fre-
quency, let us say around 300 meters, such 
as KDKA, WRNY, etc. If the set howls, 
that is, oscillates too loud, adjust RI and R2 
carefully. Now the oscillation control R3 
comes into use. This oscillation control, by 
tie 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 inaudible. 
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 freely, 
it becomes a matter of carefully adjusting 
rheostats RI and R2. No exact directions 
can be given on this, but five minutes' play-
ing with the set will easily show you where 
the best point is. If the oscillations are too 
wild on all frequencies try reducing the R.F. 
voltage from 90 to 67V2, or even 45. 

THE "PERIDYNE" COMBINATION 

But before all this is settled, we come 
to the most important part, and that is the 
"Peridyne" action. First, turn the movable 
shields 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 second 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. Inasmuch as all 

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 before, when you start 
compensating, turn all three knobs up as far 
as they go. Then manipulate the middle 
knob until the signal comes in loudest. Fur-
ther compensation is then had by turning the 
knob until the signal comes in loudest. Fur-
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 efficiency the 
"Peridyne" shields 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 
RI and R2 are important in this, because 
they are intimately related to the oscillation 
control R3. The "Peridyne" shields are 
really used only to bring the three-gang con-
densers, wi:h their restecliz.c inductors con-
nected to them., into resonance at exactly the 
same wavelength. That is the reason why 
no compensating condensers are 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, rheostat 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, you will now be able to tune the set 
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 chalice the action of R3 is reversed 
(that is, the loudest signals are when the 
knob is turned to the right rather than to 
the left) this immediately proves that the 
"Peridyne" shields 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 
yourself 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 baçk-
ground and overlapping of signals. As the 
set is extremely delicate, I recommend the 

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 from 
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 eliminated. In that case the 
"Peridyne" shields can be used as lossers, by 
turning them down so that the shields 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 nicely; 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 lasser 
method is used, the set 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 used 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" Five and 
shall be glad to give technical advice to 
those seeking it. 

REMOTE SET CONTROL 
It is often convenient to be able to listen 

to radio programs by means 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 set to turn it off. This 
trouble can be overcome by means of a f our-
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 COIGROL 
PLUS 

el 

L.S. VORIS 

FIL WIRES PRONGS 
10 PLUG COWNK'TtO LS ACK 

OW SEE 

TO SET 

How the filament circuit can be controlled 
from a distant point. 

witl, connections as shown in the diagram. 
pulling out the loud-speaker plug. 
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I
N designing the electrified Peridyne, the 
thought naturally 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 electric receiver. There 
are a number of alternating-current tubes 
available in the market now, all of which 
have their good qualities and their good 
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-type 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 operation, but require an over-
head "harness," which is run along the tops 
of the tubes. 

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, when 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 objectionable hum will 
result. 

The Electrified Peridyne* 
Converting the Battery-Operated Model into 
a Highly-Sensitive Receiver, Using the 

New A. C. Tubes 
By Hugo 

The front of the Electrified 
Peridyne receiver; Cl, C2, 
C3, the control for the con-
densers; R3, volume con-
trol; R4-Sw, combination 
switch and filament con-
trol; Ml, A.C. voltmeter,-
M2, D.C. voltmeter; 11, 
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. 

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 ampere. 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 ( MI) 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. 

Si, S2, S3, Peridyne Shields; V1- V4, A.C. tubes; 175, A.C. Power amplifier; TI, 12, A.F. trans-
formers; D. detector; L4, R.F. choke coil; R1, R2, filament rheostats; Al, A2, resietor mountings. 

Gernsback 

Another minor change is the addition of a 
small fixed resistor of 60 hms, indicated as 
R5 in the diagram, in series with the pilot 
light. This is necessary, o herwise DL (the 
6-volt bulb usually suppl d with a dial) 
will burn out. 

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

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

TUBE CONNE ONS 

Right here, it becomes necessary to state 
that alternating-current tubes operate en-
tirely different from direct-current tubes. 
If all the connections have been made, it 
may be found that there is a hum. This 
may be occasioned, particu 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. On the rest of the 
tubes, always remember, ,that "B—" and 
"C+" leads must be con+ted to the phis 
posts of all tube sockets. The reason for 
this is that the cathode of the tube is con-
nected to the plus post of he socket. This 
is the most important poi and should not 
be overlooked, as no result will be obtained 
if these instructions are no followed. 

In this set, the old cab e (X) specified 
with the battery set is re ained. In addi-
tion, we have two extra cables, each of two 
wires, termed "Y" cable land "Z" cable. 
Both of these cables are ,between six and 

I' Rama % Ins Blueprint Constructional Article No. 43. (See page 104). 
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eight feet long and are 
used to connect the set 
to the power plant. The 
"X" cable shown in the 
illustration is the same 
one used in the battery 
set, but the fuses at 1-I 
should be removed and 
the clips short-circuited. 

TIM POWER UNIT 

The power unit is re-
markable for its simplic-
ity and the small amount 
of space it takes up. It 
is one of the smallest 
power-supply devices. I 
believe, that has ever 
been described. It meas-
ures only 10 ,A inches 
long by 6 inches wide 
and 6 inches high; this is 
about the size of an or-
dinary storage battery. 
This unit is designed to 
he placed underneath the 
table, or in a cabinet 
console and sli,,tdd he at 
least four ,,r fi ve feet 
away from the set itself. 
The case may easily be 
constructed of ordinary 
sheet metal and painted 
to suit. Your tinsmith 
can make it for a small 
amount. 
The switch Sw2, which 

controls the power, as 
well as rheostat D, are 
mounted on a small piece 
of bakelite, of the dimen-
sions given in one of the 
illustrations. 
The "R" supply is a 

standard "B" power unit, 
including a Raytheon 
tube. The type specified 
is the one which is best 
suited for the operation 
of these particular tubes, 
and will not give rise to 
"motor-boating" and other 
feed-backs. Moreover, it 
was selected on account 
of its very small size and 
compactness. The fila-
ment-heating transformer 
is a toy transformer, 
with a tapped switch, set 
for the correct voltage; 
i.e., set for its correct 
voltage, which will be 
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 just 
enough room left for the 
two "C" batteries, quite 
necessary for the suc-
cessful operation of the 
set. Corrugated paper or 
asbestos can be used to 
house 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-
teries will last for many 
months. 
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Y" CABLE 

TO 110V. A.C. 

"X" CABLE 

RED - 8+ 
135 TO 180V. 

"Z" CABLE 

MAROON - B+ 
,22'/2V. ( 1 §.I. AUDIO) 

WHITE BLACK a 
B— C+ YELLOW 

PU V • 

— BLACK & RED- B+ 67-i TO 135V. 

RED & MAROON- 13+61 TO 135V. 

I , 
YELLOW BLACK 

C— 11/2 V. 

Wiring diagram of the power unit for operating the Electrified Peridyne. The schematic diagram this 
unit will be found on another page of this article. 

Extending from the power plant are the 
two knobs of the "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 be discon-
nected from the set ; while the leads of the 
cable can be soldered to the terminal board 

on the set. I would advise using binding 
posts of the spring-operated type; for the 
reason that, when the power plant is to be 
removed, the binding posts can be quickly 
disconnected, instead 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. 

OPERATION 

If all the connections have been made 
properly, and if the power plant has been 
built, we are now ready to operate the 
set. But before doing so, it should be 
remembered that the amperites in the fila-
ment circuit of the second and third audio 
amplifiers cannot be used with the 15-volt 

1111111111111,1111 ,11111111111111SIS111.1111111111,1111111111111111 

The under side of the 
Electrified Peridyne is 
shown above. The vari-
ous parts are numbered 
in correspondence with 
thr diagrams on the pre-
ceding pages. On the 
right is the top view o-
tite power unit. E, a 1V, 
volt " C" battery; FT, 
filament transformer; D, 
filament rheostat; PU, 
"B" power unit; G, stage 
connector: 16, full-wave-

rectifier tube. 

. 1.111111,1111, 1111 ,1111ammilratoipnéorltriteunpulinu 

tubes; they are therefore removed and 
wire connections 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 

if all connections have been made, the cur-
rent is turned on. Of course, before you 
do so, you will have made sure, that con-
nections have been checked carefully. For 
safety's sake, only a single tube should be 
operated in a socket, to make sure that 
everything is in ship-shape order. If the 
one tube lights satisfactorily, all the others 
arc put in. 
A peculiarity of these alternating cur-

rent tubes is that it takes about thirty to 
forty seconds for the heater to heat up be-
fore the set begins to operate. A hum 
may be heard during that period, but it 
should not 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 1111111, it should be so slight, that 
it is never noticable when a station is 
tuned in. 
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Drilling layout for the sub-panel of the Electrified Peridyne. The parts are indicated by the dotted outlines. 

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 4'A to 22Al 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. 

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. 

o o 
To POWER 8+ 8+ B+R.F. B+ 
UNIT 135 TO 2 us. 67 Va 22 1/2  V. 

180 V. AUDIO TO 135V. 

DETECTOR COUPLED 
e. AUDIO 

AMPLIFIER 

•;i 
V3 L4 

Remember also, what I have said be-
fore, that the filament leads of the detec-
tor-coupled first audio amprifier may have 
to be reversed if a hum p rsists. It may 
also be necessary to chane the capacity 
of condenser C4. The c pacity of that 
condenser is shown as . -mf.; this ca-
pacity may be either too la ge or too small 
under some circumstances, and many have 
to be changed, but it is ot at all crit-
ical. 

If the set operates well, but howls, that 
is, oscillates, this can be ov rcome by care-
fully balancing rheostats R1 and R2. Care-
ful adjustment is necessar Rheostat R4 
is set only once for best uality 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 

2 PIP AUDIO 
AMPLI FIER 

V4 

B-
C+ 1'/2V. 

C- C-
4 I/2 TO 
22 1/2 V. 

ae AUDIO 
AMPLIFIER 
• 

15 V. 
A.C. 

The schematic diagram of the Electrified Peridyne. The similar diagram of the power tnit for use with this set will be found on another page of 
this article. 
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been tuned in. In this respect, the set 

works exactly like the battery set, and there 

is no difference here. 

As the last audio stage in the receiver 

is a power tube equal to the 171-type, use of 

an output filter to protect the loud-speaker 

winding against the heavy plate current is 

advisable. This filter, which is indicated as 

F in the accompanying illustration of the 

front of the completed receiver, may be 

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 case; 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 Peridyne 

action, which remains the same as in the 
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C-
'/25,f. 22 V25/. 
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A. C 
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V61 
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The s 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 be added here; because the 
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The Strobodyne Circuit 
A New Frequency Changer 

By Lucien Chrétien (Paris, France) 

H
ERE is another circuit with a 
"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 PHENOMENON 

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

Fig. I illustrates 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 

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 tides. 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 131, 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 PRDiCIPLE 

Now suppose that, instad of low-
frequency alternating current, radio fre-
quencies are used. \Ve replace the conden-

This circuit tunes sharper wit louder sig. 
nals, than the one in Fig. 4. 

ser-voltmeter system by a circuit containing 
inductance and capacity, forming an oscil-
lating circuit, and if it is tunet to the inter-
mediate frequency a curre t will flow 
through it every time a beat note is pro-
duced. At any given instant the oscillations 
through the circuit will have an amplitude 
which is in direct ratio to t at of the ap-
plied ones. This means that if the applied 
oscillations are modulated, th intermediate 
frequency will also be mod lated. When 
there is resonance between he oscillating 
circuit and the successive im ulses 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 operate at radio 
frequencies. In the Ondograph, 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 understanc that it would 

be impossible to build a mech nical commu-
tator to operate at these freqiencies. 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 which we shall use. 

THE TUBE COMMUT1TOR 

When a vacuum tube oscillates at a wave-
length of 300 meters, corresponding to 
1,000,000 cycles per second, the grid becomes 
alternately negative and pos.tive 1,000.000 
times a second. When it g s positive a 
current flows through the grin-filament cir-
cuit and the grid-filament s ace-resistance 
decreases. It decreases so uch, in fact, 
that as far as radio freque cies are con-
cerned, a circuit connected the grid is 
practically short-circuited. 0 the contrary, 
when the grid goes negative, the grid-fila-
ment resistance becomes prac ically infinite. 
It can therefore be seen that a circuit con-
nected between the grid and fi ament may be 
considered as being shirt-circ ited 1,000,000 
times a second. This actioll provides the 
automatic commutation requir d. 

THE STROBODYNE CIRFUIT 

Using the foregoing explan tions, we may 
now show in detail the fun ioning of the 
Strobodyne. See Fig. 3. RI is the tuning 
circuit through which the riceived oscilla. 
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Fl G. 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 intermediate 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, Cl, 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 

adjusting the compensating capacities, C3 
and C4. 

CONDITIONS REQUIRED FOR STABLE 

OPERATION 

How should the Strobodyne tube work? 
During the halfLcycles 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. 
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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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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-

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 voltage, 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. traniformer 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. 

: 
SIGNAL 
INPUT 

FIG 3 

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 

By R. E. Lacault 

'
'1' has been stated that the new screen-
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-
(litions 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 201A-type tubes. 

REDESIGNING THE 

RECEIVER 

which is fully described in this article, is 
known as the "Screen-Grid Strobodyne," 
and is believed by the writer the 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 endeavored to make the con-
struction as simple as possible. Thirdly, 

1 CI C  21\R2 4,124) 

Fig. D. The two illuminated vernier dials are the only wavelength tuning 
controls of the receiver. R2 is a filament rheostat and R9 the volume knob. 
The battery switch (SW) is the only other control mounted on the front panel. 

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, 

IS9 

selectivity, tone quality and ease 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 fact, much simpler than most. 

R2 

The sensitivity is sufficie 
noise level at all times, an 
ing more can be expected 
direction. By virtue of 
tubes the intermediate- Ire 
provides enormous amplifi 
tivity is more than emu 
conditions, and excellent 
duction is obtained by usin 
amplification with power tubes in a 
former-coupled circuit. 

IMPORTANCE OF 

A glance at the diagran 
may cause the reader to th 
struction of the set is unn 
cated. However, it must 
that, because of their gr 
in circuits using screen-g 
precautions must be take 
necessary in the average s 
and each screen-grid tube 
very carefully. R.F. cho 
pass condensers are neede 
tions in the circuit, and th 
apparatus must be consider 
in order to prevent unc 
Therefore, it will be nee 
builder to endeavor to d 
particular the receiver ill 
he is desirous of taking f 
the high amplification 
screen-grid circuits. 

TAILS 

it to reach the 
therefore, noth-
r desired in this 
the screen-grid 
uency amplifier 
ation, the selec-
h to satisfy all 
uality of repro-
push-pull audio 

trans-

s on these pages 
nk that the con-
cessarily compli-
be remembered 
at amplification, 
id tubes special 
which are not 

t. Each circuit 
ust be shielded 
e coils and by-

in many posi-
arrangement of 
d very carefully 
esired coupling. 
sary for the set 
plicate in every 
strated here, if 
ill advantage of 
btainable from 

the parts may be Fig. C. In this view of the Screen-Grid Strobodyne, the set, with the shield covers removed, is viewed from the top. Practically all o 
located in this picture; the symbols used correspond to those employed in the other illustrations, text and list of parts. 

• RADIO News Blueprint Constructional Article No. 63. (Sec page 104.) 
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Fig. 1. The complete schematic circuit diagram of the Screen-Grid Strobodyne is given above. The dotted lines indicate shielding, and the parts shown 
within the dotted lines are located 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 every 
detail perfect and to 
secure the maximum 
efficiency from each 
circuit Therefore, he. feels sure that the 
results from the receiver will surprise 
agreeably any experimenter who builds it. 

Fig. E. 
receiver, 

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 ( CI, C2 and C3) ; 
Three R.F. transformers, screen-grid-type 

(Li, L2 and L3) ; 

Fig. A. This picture shows the completion of the first step in constructing the receiver. The 
apparatus illustrated is mounted on the baseboard and then the wiring is started in the A.F. 

amplifier and from the cable plug to various points in the set. 

A large part of the wiring is located under the baseboard of the 
as shown in this picture. A majority of these wires are battery 

connections direct from the cable plug. 

One A.F. transformer, standard-type (Ti) ; 
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 (R2) ; 
One battery switch, toggle-type ( SW) ; 
Four aluminum shields, 5 x 614 x 9 inches 

(Si, S2, S3 and S4) ; 
Two filament-ballast resistors, 201A-type 
(R5 and R6) ; 

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

Three tapped fixed resistors, 10-15-ohm (R1, 
R3 and R4) ; 

Two R.F. choke coils (L7 and L8) • 
One intermediate-frequency transformer 

(L4) ; 
Two intermediate-frequency transformers, 

screen-grid type (L5 and L6) ; 

Six fixed condensers, matched, .00025-mf. 
(C8, C9, C11, C12, C16 and C17) ; 

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

Nine by-pass condensers, 0.5-mf. (C4, C5, 
C6, C7, C10, C13, C14, C15 and C19); 

One double-stator balancing condenser, max-
imum capacity 50 mmf. per stator ( C20) ; 

One equalizing condenser, 2-20-mmf. (C2I); 

Eight vacuum-tube sockets, UX type; 

Two tuning controls, vernier illuminated 
type; 
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Fig. B. The second step in the assembly of the receiver is shown above; the front sections of 
three of the shield compartments arc erected one the variable condensers are mounted in their 
proper positimis. With the set in titis condition it is possible to practically complete the wiring. 

Three copper tuhe-shiekls, screen-grid type ; 
Three adapter rings for tube-shields; 
One battery cable and plug, 12-wire type 

(P) ; 
One extension condenser. shaft 10,4 inches 

long, T/4- inch diameter ; 
One wooden baseboard, y 2 x 12 x 25 1/1 

inches; 
One Cortland panel, 3/16 x 7 x 24 inches; 
Two insulating mounting plates for vari-

able condensers, 2!.¡ x 11,/, x 3/16 inches; 
One binding-post strip, 3 x x 3/16 

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

inches; 
One 1,4- inch bakelite rod, 4 inches long; 
Forty feet of flexible insulated hook-up 

wire; 
Twenty feet of No. 16 gauge bus bar; 
Three clips for screen-grid tubes; 
Three screen-grid tubes (222-type) (V1, 
V3 and ; 

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

One semi-power tube ( 112A-type) ( 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-head brass machine-

screws 3/4-inch long; 
Twenty-two 6/32 round-head brass ma-

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

Nine No. 6 round-head brass wood-screws, 
1:Y4 inches long; 

Thirty-three No. 5 round-head brass wood-
screws, 7/,- inch long; 

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

Ten No. 5 round-head brass wood-screws, 
1 inch long; 

Six No. 5 rotund-head brass wood-screws, 
14' inches long; 

Nine spacers, 1 inch high; 
Four dozen 6/32 nuts; 
Two pieces of angle brass, 3,12 x T/2 x 6 

inches, to support partition in shield S4; 
One aluminum sheet, 4-21/32 x 6 x 1/16 

inches for shield partition; 
Two brackets to support coils L7 and L8. 

ROME WORK REQUIRED 

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

directions for the assembly of such set are, 
therefore, very simple. However, with the 
Strobodyne, the builder has to drill his own 
panels, shields 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 
only to suggest ways of assembling the vari-
ous parts of the set, 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 Strobodyne 
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 Fig. 5. 

Coils Li, L2 and L3, as shown in the 
drawing, are of skeleton construction. This 
design makes possible the highest electrical 
efficiency, 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 
coil form. This change may make necessary 
a reduction of one or two turns on the 
windings of each coil, but this is best deter-
mined after the receiver has been con-
,t ruined. 

Coils IA, L5 and L6 are the intermediate-
frequency transformers. These arc wound 

This rear view of the Screen-Grid Strobodyne shows the appearolfee of 
the construction has been completed. 

he set after Fig. F. 

(R6 

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 simulta eously. After 
the coils have been comple cd, they must 
be matched carefully with a laboratory os-
cillator. (The method to e followed is 
described fully in the RAD! NEWS Super-
heterodyne Book in an ar ¡ele by Prof. 
Grover Ira Mitchel, entitled "Matching In-
termediate Trans f ormers." he experimen-
ter who does not possess 1 e facilities of 
snatching these coils is advise not to attempt 
their construction. Also, if h me-made coils 
are used, the condenser C9, which is con-
nected across the secondar of the first 
intermediate- frequency tran former ( L4), 
is not required and should b omitted from 
the circuit when building thi set. 

ORDER OF ASSEM 

The illustrations which 
article clearly show the con 
parts of the receiver. In b 
the parts mounted on the 
fastened in place before star 
shown in Fig. A. Next the 
pleted as far as possible, an 
shown in Fig. B are mount d. After the. 
set has reached this stage of completion, 
the remainder of the wiring s put in. The 
front panel is then fastene in place and 
the receiver is practically c mpleted. Fig. 
C gives the appearance of the completed 
receiver, with shield covers emoved, when 
viewed from the top; Fig. D shows the 
arrangement of controls on he front panel 
of the set; Fig. E, the metl of conceal-
ing battery wires under the aseboard, and 
Fig. F, the completed receiv r with shields 
in place. 
Those who wish to build tile set from the . 

schematic diagram, will refe to the com-
ple te circuit in Fig. 1. owever, those 
who prefer to work from pictorial draw-
ings, will find the wiring layout in Figs. 2 
and 3. In addition to thesr illustrations 
Fig. 4 shows the exact locati n of all parts 
on the sub-base, and Fig. 6 is the drilling 
layout for the controls on tije front panel. 
More detailed information ol building the 
set follows. 

After all of the required p rts have been 
purchased or made, the first tep to take in 

Y 

ccompany this 
truction of all 
ilding the set, 
baseboard are 
ing wiring, as 
wiring is corn-
then the parts 
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building the receiver is to lay out the 
wooden baseboard, which is 1/2 x 251/2 x 12 
inches. It is important that the baseboard 
be exactly this size; as a smaller base would 

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-

Fig. 3 

Pictorial diagram of wirinq under the baseboard of the Screen-Grid Strobodyne. 

sting 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 
31/2 inches away. Now draw a line 11/1 
inches from the front edge of the baseboard 
and parallel 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 nase-
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 31/2 inches from 
the center line. With the shields in this 
position there is between them in the cen-
ter of the baseboard 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 
(Si 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 ( VI, 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 holes 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 ( S1 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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Fig. 2. This pictorial diagram of wiring abo;c the baseboard, together with Fig. 3, the diagram of wiring under the baseboard, pi; e complete details of all electrical connections in the Screen-Crid Strobodyne and 
indicate the relative position of all parts. In these two diagrams, where:er a wire passes through o hole in the baseboard, it is identified by a number, and these numbers correspond in the two diagrams, thus 

making it easy to follow the wiring. 
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G. 
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Fig. 6. This drilling layout shows the exact position of all holes in the front panel required for mounting the tuning controls of the set with the apparatus 
originally used. 

Holes are provided 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 (121, 

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 

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 
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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 shown in dotted lines are supported above the baseboard. 
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MOUNTING THE CONDENEERS 

It will be seen that, in shield S3, the 
variable condenser C3 is not mounted di-
rectly on the shield, but on a piece of 
bakelite which is itself fastened 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 bakelite plate which 
insulates the condenser from the shield is 
given in one of the blueprints. 

The two other variable condensers, Cl 
and C2, which are mounted on shields Si 
and S2, should be attached to the shields 
without their shafts, which are removed by 
loosening the two set screws on the rotor. 
In place of these, a 10 ,4-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 C2, 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, .34- inch long. These 
screws pass through the wooden baseboard 
and hold the whole shield 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 shields may be put in 
place before the partitions are set up, iii 

order to have better access to all the vari-
ous pieces of apparatus. Also, the conden-

1..g. 7. Shicldç are required ii.-onnection with 
the screen-grid tubes ( 11. 1'3 and 1'4) of tie 
icerizer; and the bascc which support the shields 

must be attached to the sockets ils 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.F. choke coils, L7 and L8, are 

mounted on the shield, S4; L7 is located 
ii 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 i'/4 
below the top of the shield L8 is located 
outside the shield, directly over the coil 
L6; it is mounted in plac by a bracket 
fastened to the left side of he shield with 
a bolt passing through the sh eld. 
The aerial-and-ground bh ding-post strip 

is fastened on the back of the shield Si 
by means of 6/32 screws and nuts, and 
angle brass, as shown in th back view of 
the set ( Fig. 5). The tw by-pass con-
densers ( C14 and C15) ar also mounted 
on the back of the shield 4 with screws 
and nuts as shown in the pi turc. 

If the shield partitions do lot slide easily 
down the grooves of the c mer posts, un-
screw the fastening screws nder the base-
board until the posts are loo e. and then the 
partition should slip down easily. After the 
set has been completed, the corner posts 
limy again be screwed tigiitir in place ; this 
will hold the partition secure y in the proper 
position. 

THE TUBE SHIE 

The 222-type tubes are so 
is necessary, in order to avoi 
of energy by the elements 
shield the tube itself, althou 
enclosed in the shielding co 

If the metallic shields us 
tubes are too long, they ma 
bottom; so that, when the 
placed in position inside 
shields, they permit the cove 
to be screwed down. A fte 
to the proper size, a wire sh 
at the bottom of each tube s 
end of this wire being fast 
the screws on the aluminum 
fleeting the tube shield to the 

DS 

ensitive that it 
direct pick-up 
the tube, to 

h it is already 
partment. 
d to cover the 
be cut at the 
be shields are 
the aluminum 
s of the boxes 
they are cut 

uld be soldered 
ield; the other 
fled to one of 
box, thus con-
"A—" battery. 

CELLULOID OR OTHER 

DETAILS OF 
L4,L54L8. 

PRIMARY. 475 TURNS 

TOP VIEW BOTTOM VIEW 

DETAILS OF Ll,L2,& L3. 

- 
... 

NO 30 ENAMEL SILK COVER-1- ;4 
... 

ED WIRE WOUND IN LAYERS - - -***- e '• 

SECONDARY SAME AS ABOVE - 

THIN INSULATING DISC. 

DETAIL OF L7 & L8 
475 TURNS NO.30 D.S.C.WOUND 

IN LAYERS. 

PRIMARY:FOR Ll ,L 2,8 L3. 

12 TURNS TAPPED EVERY 4. snoucH-r TO LUGS 
1,2,3,8 4, RESPECTIVELY. USE NO.28 D.S.C.WIRE. 

SECONDARY ; FOR Li 

76 TURNS NO.22 D.S.C. 
FOR L3. 

68 TURNS TAPPED AT CENTER. WOUND IN 
SAME DIRECTION AS PRIMARY. START 
BROUGHT TO LUG 5 & END TO LUG 6. 

Fig. 5. These drawings give complete details of winding the various coils of the receiver. Coils 1_1, L2 and L3 are of air-core construct' n and the others 
are wound on wooden bobbins. If best results are desired, the coils must be wound accurately and the intermediate-frequency transformers must be carefully 

matched. 
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This is to ground the shield to the rest of 
the circuit. Connecticut to the control-grid 
terminal œ top of each 222-type tube is 
made easily by using some flexible wire. 
which may be twisted around the top of 
the tube to form a loop which may be 
slipped on the tip after the tube shield has 
been placed over the tube. 

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

the wires pang through the side parti-
tions are put in place and connected as 
shown in the pictorial wiring diagram. 

FRONT-PANEL WORK 

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 
panel may be corrected: so that the dials 

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 template, 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-style panel-
cutter. 

After all the•wiring has been completed, 
the panel supporting the dials, the rheostat 
(R2), the volume-control resistor ( R9), and 
switch ( SW), may be placed against the 
baseboard 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. 

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-OUT PRI MARY 

GLASS OR CUP 

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 Af-

fords Ample Opportunity for Elementary Experiments 

in Television 

TELEVISION has arrived, but as yet 
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 

at random in the RADIO 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 mechanism which makes it swing 
back and forth was unhooked, so that the 
motor would remain stationary while in 
operation. ( These operations did not ruin 
the fan, as the 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 RADIO 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 in the RADIO News Laboratories. The only adjustment is 
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. 

vision images, but merely o show how or-
dinary voice and music "1 oks" in a tele-
vision receiver. The geomejtric patterns and 
formations built up by the pparatus are ex-
tremely interesting to behol. More will be 
said about the operation latir. 

A CHEAP, USABL DISC 

After taking the fan ap rt, lay it aside 
for a while and make the scanning disc. 
All the discs which are pow being sold 
commercially for televisio purposes are 
made of aluminum and are 4ccurately drilled 
with round or square hole not more than 
one-sixteenth of an inch a ross. For this 
home-made contraption, añ 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 
compass (which you can b 
son's or little brother's sc 
mark off 24 radii (lines r 
center of the disc out to th 
should be 15 degrees apart. 
360 degrees, the lines will 

a ruler and a 
row from your 
ool bag), now 
nning from the 
edge). These 
As a circle has 
radiate outward 

evenly. If you have forgo en how to sub-
divide angles with a compass, simply draw 
one diameter first throb the center of 
the disc. Then draw anotber 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 enter. If you 
now subdivide each of the r sulting sections 
into three equal parts, yot will have the 
twenty-four lines. 

Take the ruler and measu e a distance of 
5,4 inches along the vertical center line. 
Make a mark at this point. Proceeding on 
the next line to the left, mesure a distance 
of 5 3/16 inches. Proceed along, measuring 
off the distances as indicate l in Fig. 1; you 
will have a total of 24 points.' Through each 

' one, drill a hole slightly les than %-inch 
in diameter; then, with a pi 
or a narrow strip of bras 
holes so that they will be 
Their edges are bound to b 
but do not worry about this 

For those who want to 
the trouble of marking ou 
lines, RADIO NEWS has pr 
blueprints which can be u 
templates. To use one of t 
you simply lay it over the 
board and punch through t 
marked on it. (These tern 
simply write to RADIO NE 
Avenue, New York, N. Y., 
Television Disc Blueprint.) 

If you haven't a piece o 
the right size at home, go 
stationery or draftsmen's su 
ask for a piece of heavy bri 
will cost only a few cents. 

ce of stiff wire 
, ream out the 
quare in shape. 
a little fuzzy, 

ave themselves 
the individual 
pared full-size 
ed as drilling 
ese blueprints, 
piece of card-
e center points 
lates are free; 
s, 230 Fifth 
nd ask for the 

cardboard of 
to the nearest 
plies store and 
ol board. This 
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Fig. 1. Details of the scanning disc used in 
the set-up. The holes overlap: but very inter-

esting images are obtained. 
After drilling the scanning disc, the next 

problem is to mount it to the shaft of 
the fan motor. Obtain from a hardware 
store a pulley that will fit the shaft of 
your particular motor. This will have a 
set screw which allows it to 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 5-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 
employed. The important thing is to make 
the disc run as smoothly and as evenly as 
possible. After mounting it, give it a coat 
of black paint. Liquid shoe polish will serve 
just as well; the idea is merely to darken 
the cardboard. 

THE FLASH LAM 1' 

The main item of expense involved in 
this "television" receiver is the neon glow 
tube. This costs about $ 12, but is a good 
investment because you will be able to use 
it later in any real television instrument you 
build. This tube is about six inches long 
and two and a half inches in diameter, and 
is fitted with a standard CX-type base, 
which fits in a standard tube socket. It 
contains two flat metal plates, placed about 
a sixteenth of an inch apart and parallel 
to each other. \\lien 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 eye-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 

NOTE: 150 BETWEEN CENTER LINES 
ALL HOLES '-SQUARE. 
DIMENSIONS GIVEN ARE 

FROM CENTER OF DISC 
TO CENTER OF 

SQUARES 

reproduces the changes as variations of 
light. When a regular television receiver 
is being operated with television impulses, 
a picture is built up on the plates of the 
tube with the aid of the scanning disc. 
On the other hand, if voice or music im-

pulses are led to the tube while the disc 
is rotating, endless varieties of patterns will 
be observed. After watching them for a 
while you will be able to distinguish a low 
note from a high one by merely watching 
the picture it makes; and you will be able 
to tell the difference between voice and 
music. 
The neon tube is suspended just behind 

the scanning disc. It may be either fastened 
to the underside of the bread board 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 pieces 
(old broom sticks) were used to allow 
a cloth cover to be tacked around the 
fan. A hole was cut in the front of the 
cloth, so that the upper section of the disc 
between the farthermost and innermost 
holes could be observed. The neon tube 
should be so placed that the hole which is 
5AT inches from the center of the disc 
passes just across the top of the plate, and 
the hole which is 3 13/16 inches from the 
center just across the bottom edge. 

THE CIRCUIT 

A double-impedance unit, such as are used 
in audio amplifiers, is mounted anywhere 
along the breadboard on which the motor 
rests. A 60-ohm rheostat for controlling 
the speed of the motor is mounted on the 
front edge, so that it can be adjusted easily. 

(Continued on page 101) 

Figs. B and C. The apparatus with the cloth corer removed: N, neon lamp; D, scanning disc; P, phono-
graph records used for clamp (see Fig. 2); F. fan base: R. motor rheostat; L, double-impedance unit 

(see Fig. 3.) 
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How to Build the 

Fan Motor 

Television 

Receiver 

THE accompanying photographs and 
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 
your 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 WRNY 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 fairly high speed, you will prob-

A slight adjustment of the rheostats and the picture comes in clearly. This photo shows a complete 
television receiver connected to au crdinaty radio set. Tte picture is seen in the cone. 

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

ably find this sort of 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 connected 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 accompanying diagram. 
We strongly recommend a universal type 
motor if you are going to purchase one, as 
these have been found to regulate well with 
regard to the speed. 

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

END OF 
VIEWING 
HOOD 

MOUNTING THE DISC 

The disc used in the television receiver 
here illustrated was a 48-hole 16-inch dia-
meter bakelite disc of standa rd manufacture. 
This disc may be mounted and secured on 
a regular bushing provided with lock nuts 
supplied by the people wh make the disc. 
In the present case, howeve , the perforated 
disc was mounted on the rass spider and 
hub which had originally arried the fan 
blades. The blades were r oved from the 
legs of the spider and thes were then flat-
tened out in a vise and c ecked up on a 
lathe for alignment. A li ht cut may be 
taken across the face of t e spider legs in 
the lathe, if one is handy, y drilling holes 
through the bakelite disc, t is readily se-
cured to the spider by ma me *screws and 
nuts, or the holes in the spider legs may be 
tapped if the builder so des res. Care must 
be taken to see that the disé rotates as per-
fectly as possible in both planes of rotation, 
that is, flatwise and edg wise; in other 
words, it must not wobble and care must 
be taken to see that the spi al is rotated in 
a true manner. These t% requisites are 
easily checked up by mea s of a machin-
ist's surface gauge, or else by making up a 
gauge from a nail driven in a block of wood 
and holding this near the di c as it is slowly 
rotated by hand. 

NEON TUBE mou 

The frame for supportin 
behind the revolving televisi 
constructed from light bras 
about 1/16-inch by *inch. 
be used if the builder hap 
stock on hand. No dimensi 
the height of the frame a 

TING" 

the neon tube 
n disc is simply 
bar, measuring 
Strap iron may 
ns to have this 
ns are given for 
many builders 

will want to use a different 4ize 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. 
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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-
complished 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 brackets or sup-
ports, available at any radio supply store. 
are used in building the top of the super-
structure which carries the neon tube. Two 
well insulated wires lead from the vacuum 
tube socket down to the base of the machine. 
The connections 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 

ibis indicates the arrangement of the 
holes and the direction ,;n which the 
disc should rotate to receire telerision 

from station IVRN Y. 

HINTS ON RECEPTION 

W ITH re4ard 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 too 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. 

his was sweated to the brass front plate of 
the instrument. A fairly strong lens, about 
2 inches in diameter, with a focal length 
of appproximately 3 inches, was procured 
for the purpose of helping to enlarge the 
image. This lens was secured inside the 
megaphone viewing hood hy placing three 
machine screws through the megaphone shell 
and putting nuts on these, inside the shell. 

4-44* 
In the diagram at 
the left, 1 indicates 
a separation of the 
wires leading to the 
socket 2, affixed to 
top plate 3. which in 
turn is mounted on 
the uprights 4, 
serer; ed fast to the 
motor be the screws 

h-o!d the case 
in p.,:ce. The wires 
5, lend down to bind-
ing posts S, which 

Itith the or-
dinary reed: dug sot. 
9 is the standa ,d 
switc't on the fan 
mot., which reed:es 
it s enrrent through 
plug 10. 11 is a cet-
trot button. 12 tie 
holes in the telezision 
Jisc. 13, the cone. 

Right-1 indicates the 
cone; 2, the lens; .3, 
the disc; and 4, the 
strobdscopic pattern; 
5, athelipnext plug; 6, 
control button; 7, ver-
nier rheostat; 8, main 
motor control; 9, nent 
lamp con trot; and 10, 
leads to the receiving 

set. 

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 
is that of checking the correct speed. Of 
c.urse 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 for the purpose. However. 
the average tachometer cannot be used 
with a small motor, as it takes too much 
power from the motor, and therefore slows 
the disc down and you do not know where 
you are at. 
The method of using the stroboscope prin-

ciple, with the black line disc noted in the 
present photographs, together with a tuning 
fork of the proper pitch, was suggested by 
the Editor, Mr. H. Gernsback, 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 check-
ing other speeds than those here given, the 
following table and formulae will be found 
useful. 

STROBOSCOPE TABLE 

R.P.31. of Tuning fork No. of marks 
Shaft R.P. Sec. freq. on chart 

60 1 128 128 
120 2 128 64 
180 3 128 42.6 
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 21 128 6 
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This disc can be eut out 
and glued to the center of 
a television disc. When 
viewed with a fork 
having 128 vibra-
tio ns per second,, 
the pattern 
remains sta-
tionary a t 
450 r.p.m. 

WITH { wRNY 
128 2XAL 
FORK (450 R. rm.) 

o 
13XK 

WITH WLEX 
256 1XAY 
FORK WCFL 

(900 R.P.M.) 

These formulae will help to solve your 
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;andF=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 piece of Bristol-
board or drawing paper, and either 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, 
either 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 

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-

sign, any uneven number of convolutions 
such as 7Y2, 7-1/3, etc., may be employed. 

1100K-UP OF APPi+ATUS 

One of the accompanying 
how the power clarostat 
maximum resistance) and t 
ohm variable resistance 
series with the motor. 
variable resistance a pusht-button is con-
nected, and by pushing this button periodic-
ally, it becomes possible to keep the motor 
speed quite constant. In setting the speed 
of the motor in the first place, the rheo-
stats are adjusted until the 1 speed is a little 
below the 450 r.p.m. ( if yu happen to be 
"looking in" at WRNY's t levision signal), 
this factor being indicatedi when checking 
the speed with the strobescépe fork, by the 
fact that the black lines on the disc :Ire seen 
to rotate slowly backward. If these lines 
rbtate slowly forward or ft-handed, then 
the speed of the motor and di c is above 450. 
Rubber-covered wire or lamp cord may 

be used to connect the r eostats and the 
motor. The small clarosta at the extreme 
left of the motor baseboar is connected in 
series with the wires supp ing the energy 
to the neon tube. The ter mal posts to the 
neon tube circuit are mount d on a piece of 
bakelite, secured to the re left corner of 
the baseboard. A rubber foot should be 
placed under each corner o the baseboard; 
this will allow the wirin to be simply 
placed against the wood a d held in place 
with a few staples, if neces ary. The claro-
stats are mounted on s all right-angle 
brackets made from brass or iron. The 
push-button is placed in a ight-fitting hole, 
bored through one corner the baseboard. 
The 110-volt supply for the motor circuit is 
brought into the apparatus, through an ap-
proved socket or receptacle.i mounted on the 
righthand side of the baseboard, as shown 
in the picture. 

diagrams shows 
about 150 ohms 
e small 10 to 15 
s connected in 
cross the small 

This pattern 
can also be 
cut out and 
pasted to the 

it'll ter of a disc. 
IVhen viewed with 
08 fork, the design 

remains stationary at the 
speed indicated for the, 
station: listed. 
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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 seen 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 

The tuning fork must be so twisted that either 
the upper or lower leg is closer to the eye. 
The aperture between the legs should be very 
small. The entire pattern can be viewed if 

the fork is held dose 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 neon tube 
must be reversed. 

If 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 see 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. If the picture slowly drifts 
across the lens, then the motor speed should 
be momentarily accelerated by pushing the 
button connected 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 in." You may have to change the small 
variable 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 bottom to top, instead 
of top to bottom, and the disc must be 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 other in-
stances, in order to rectify the picture nage, 
the direction of the motor rotation will have 
to be 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-

The photo-
graph shows 
operator 
checking t h e 
speed of the 
television r e 
eciver by 
means of a 
tuning fo rk 
a n d. a pat-. 
temed disc. 
¡Visen viewed 
through 1 h e 
tines of a vi-
brating fo r k, 
t h e patterns 
remains s t a-
tionary, 
actly as you 

see it 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 be 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 pole 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 be effected by sliding the shaft 
out of the rear bearing 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 details con-
nected with the radio receiving set, 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 "B-1-" supply wire; in other words, 
it is connected in the same relative posi-
tion as your loud speaker. Some of the 
neon lamps, however, are supposed to be 
checked carefully with a milliammeter, so 
that no more than a certain current in mil-
liamperes is passed through them, in order 
to conserve their life. When 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, before 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 oii pmt., 109) 

Further details of the television receiver. 1, double conve.r lens; 2, cone; 3. almrture; 4. clips for 
holding cone; S. face Plate; 6. screws for holding same; 7, top; 8, screws for bolting t, plates 12; 
9, single hole mounting of so, ket lo; 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 s..rczes 17; IS, shaft 
mounting. 
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How to Make Your Own Television 

Receiver* 
By Robert Hertzberg 

IN order to pick up and reproduce the 
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 RADIO 
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 RADIO NEWS, receiving the television broadcasts from frRNY at his 
home in New York City, Yrith the simple apparatus described in this article. For 4urp0se5 of the 
test, the neon tubes and loud speaker were connected in series temporarily, w tie successful 1 

operation 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 transformer 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±Det" wire 
running to the power unit or "B" batteries, 
and bring this same wire to 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 impulses 
ranging from 50 to 5,000 cycles more uni-
formly than do most transfornier-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 
amplifier which may be 
purchased already assem-
bled is convenient and 
compart. The 171-type 
tube in the output is best 
suited to the character-
istics of the neon tube. 

sinninnuannionnununnuminnunumm 

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-

'RADIO NEWS Blueprint Constructional Article No. 67. (See page 104). 

ing reproduced, these are 
able to the ear. When t 
are being reproduced, even 
regularity will cause the 
images to break up and 
shapes. The general experie 
experimenters has been 
coupled amplifiers are more 
both televsion transmitters 
at least in this stage of th 
The above statements sho 

preted as a condemnation 
former amplifier. There ha 
ing in technical circles a 
the respertive merits of the 
resistance systems for the 
voice and musical signals, 
experts evenly divided be 
camps. At the present tim 
easier to get good pictures 
system, so we recommend 
ling. However, it is enti 
obtain satisfactory results 
quality transformer arran 
the work being done by J 
Malden, Mass. 

A good three-stage resistance-coupled am-
plifier can easily be assembl 
board, about five inches 
inches long. A completel 
can be bought for about te 
home-made one will not cost 
you finish it, you will hay 
fier, not only for televisio 
for regular broadcast progr 

DESIGN OF AN AM 

You will need the follo 
ranged and connected as s 
and 3: a wooden baseboard; 
tube sockets, VI, V2, V3; 
filament ballast resistors, 
resistor mountings; four 0. 
densers of the by-pass type, 
condenser, Cl; a special 

ot very notice-
levision images 
he slightest ir-
already crude 
ssume peculiar 
ce of television 
hat resistance-
satisfactory for 
and receivers, 
art. 

Id not be inter-
of the trans-
long been rag-
ntroversy over 
transformer and 
amplification of 
with the radio 
ween the two 
, however, it is 
from the latter 
esistance coup-
ely possible to 
from a high-
ment; witness 
mes Millen, of 

d on a wooden 
'de and twelve 
-assembled one 
dollars, but a 
o much. After 
a fine ampli-
impulses, but 
s as well. 

LLFIER 

ing parts, ar-
wn in Figs. 1 
three UX-type 
hree 14-ampere 
; two double-

-mf. fixed con-
C; one 1.0-mf. 
igh-value grid 
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With this arrangement, sufficient amplification for good signals is obtained by the use of two "high-mu" tubes and a 171-type in the last stage. When 
the, speaker is plugged into the jack, the neon-lamp tube is disconnected automatically from the amplifier. 

O 
- + B- C+ C- C- B+ 
A 1-3 40 180 

VOLTS VOLTS VOLTS 

impedance, Li; an output choke of 30 
henries, L2; a filament switch; eleven bind-
ing posts; fixed resistors of the following 
values: one 100,000-ohm, R1; four 250,000-
ohm, R2 and R3. 
The grid impedance unit Li is used in-

stead of a grid leak in the last stage, as 

The cabinet of the reproducer with the front 
removed, showing the lamp and the tnotor with 
its regulating condenser. The "B" blocks are 

conveniently 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 
I 71A. 
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 1HE 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 /3- 
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-W2XAI„ 

or 900 for the Jenkins 
radio-Movies f r om 
111111111101111111111111111111111111111111111111111111111 iiiii 

The scanning disc, to 
show the image in correct 
arrangement, niust re-
volve in the direction op-
posite to those of the 

hands of a clock. 
11111111111111111111111111111111111111111111111181111111111111111111 

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 g-
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 half-inch shaft, on which the 
mounting flange of the disc fitted snugly. 
If you happen to pick up a motor with a 
shaft smaller than 14-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 

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 3/4 -inch 
etrips about 154 inches wide. A shelf to 
hold the motor is made of another piece of 
e4-inch stock about eight inches wide, and 
supported by two side and one center sup-
ports. No dimensions are given for the 
lattei• 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 amplifier. 
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similar 74-inch board used for partitions, 
will be most suitable for the purpose. 

The front of the box should be covered 
with two pieces of this board. one 21 inches 
high and the other 10 inches. From the 
larger piece cut out a hole Ws inche: 
square, directly in front of the square plates 
of the neon tube. On the small board mount 
the three variable resistors R5, 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 neon 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 RADIO 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-

SINGLE.POLE, 
  DOUBLE CONTACT SWITCH 

II V3 

Li 

L2 

NEON TUBE 

TELEVISION 
'VMUSIC 

o 

1\ 
OUTPUT FILTER 

C- B+ L2 = 30 HENRIES 
40V C = 0.5 MF. 

FIG. 2 

MOTOR 
SWITCH 

LOUD 
SPEAKER R6 

AC 

An alternate arrangement for the output of the amplifier shown in Fig. t. 

ning apparatus. The inner springs run to 
the connection posts of the neon tube, across 
which are connected also the resistor R5 
and a separate 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 

WRNY or W2NAL 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 17 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 speaker, pull out the 
speaker plug and start playing with the 
motor rheostat, R7. 

OPERATING IS SIMPLE 

If you have no tachomete (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 other distinguish-
able object. You will notice that, with no 
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 450 r.p.m. and 
the image of the man's face literally un-
curls itself from the hodge-podge you saw 
before, you will experience a .hrill that will 
make all the effort well worth while. You 
probably received a big "kick" from your 
first successful broadcast receiver, but, 
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FIG. 3 

A simple layout for an amplifier such as that shown in Fig. I. It uses straight resistance coupling in the first two stages (see preceding pages for 
values), a grid itnpedance coil, and an output choke. The output may be connected as in Fig. 2, above, for greater convenience. It is possible, 

also, to have the tube and speaker in series, with a slight additional "l3+" voltage. 



RADIO NEWS AMATEURS' HANDIBOOK 43 

.IE — ..14••••• .01 

17, 

.01 

--------- 1' s 

1/1 

VI 
0 

b e. 

• ;pr 

• 

• 

4-) "." 
e-

o 

Z 
V) CD 

C70 

, ----- • D 
r. • a.--

' • ; Z r 

Jr' • - ' CD 

, 

o 
o 

.
.
-
C
O
R
N
E
R
 
PI

EC
E 

-
<
-
-
C
O
R
N
E
R
 
PI

EC
E 

-- 56Z .1 

n. 

when you see your first television image, 
you will know what a real thrill is. 

In the absence of any synchronizing sys-
tem, the images will tend to wander out of 
view but, by carefully manipulating the con-
trol rheostat R7, you can find the proper 
setting for 450 r.p.m. The use of the smaller 
rheostat R6, with its switch, is more or 
less incidental. Set R6 to about half its 
value, and just press the switch for an in-
stant when the images start to run off. This 
will cause the motor to jerk and speed up 
for a second. 

If you are using a universal motor, you 
can disregard R6 and its switch altogether 
and depend on R7 for the speed control. 

The images you receive may be -upside 
down, or the WRNY televised card may 
read backward. To correct these condi-
tions, follow the operating hints given in 
the article on operation. 

OTHER ARRANGEMENTS 

An alternate circuit arrangement is 
shown in Fig. 2. Here the neon tube is con-
nected directly in series with the plate cir-
cuit of the last audio tube, with a single-
pole, double-contact switch to shift the out-
put of the tube. The rest of the amplifier 
and motor circuit is exactly like that of 
Fig. 1. This is a simple hook-up; but its 
main disadvantage is that the voltage ap-
plied to the "B+" 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 "13" 
power unit for the neon-tube illumination 
with good success, but separate batteries are 
really the cheapest, easiest 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 perfectly well, 
but in this case the shunt-feed scheme of 
Fig. 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 it 
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 in 
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-
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 

T
HE first step in the reception of a 
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 \VIZ 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. 

Ti-: 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. For 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, yet the signal is of the 
same general nature. 

"CR AZ Y" I If XGES 

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 before the 
transmitters at most stations broadcasting 
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-

By C. P. Mason 

Fig. 4. 11 -hen the image is negative, as shown 
at the right, the A.C. signal is working 
against the battery. Reversing the leads 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 kt-
ters is received with the object erect but 
reversed ( so that the letters read "XELW") 
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 not so ob-

vious. It is plain that whether the experi-
menter scans the plate from top to bottom 
or from bottom 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 is right-side up but reversed, 
we must reverse the direction of rotation 
of the disc, and ors° 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 combina 
one correct one, the wroti 
provide perfectly recognizab 
worse fault is to be upside 

Should the image obtaine 
instead of a positive, the t 
reversed A.C. connections t 
Interchanging these connect 
the trouble. 

In the experimental won 
has been found that the 
may be almost submerged i 
provide an image. This fact 
be of interest to those who 
ing to receive the signals 
WRNY and who think t 
hopeless, because of the 
daytime electrical disturb 
static of warm weather. 

It is true that, when we 
listening to a signal, the n 
important determining fact 
case of television, the nois 
high—in fact, so high as 
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A Sturdy and Dependable "B" Power Unie 

Especially Designed for Use with the "Neutroheterodyne" 

Receiver, and Readily Adaptable to Any Large Set 

B
RIEFLY, this power pack may be de-
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 
receiver, as well as 8 volts A.C. at 21/2 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. 

CHARACTERISTICS 

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; 

Fig. B. The exact position of all parts mounted on the baseboard is shown in this top view of 
the power unit. Ti, power transformer; 171, tube socket; Li and L2, filter-choke coils; L3, 
detector "B" choke coil; L4, output choke coil; Cl, C2 and C3, filter condensers; R6, R7 and 

RS, fixed resistors; R1, R2, rheostats; RI 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 viewed from the rear. The symbols shown 
correspond to those used in the test, list of parts and other illustrations. 

* RADIO NEWS Blueprint Constructional Article No. 59. (Sec page 104). 

signed for operation with a tube of the 
216B type, but it may also be used in con-
nection with the new 281-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 necessary 
any other changes in the unit. Both the 
216B- and 281-type tubes are half-wave 
rectifiers and each requires the same fila-
ment current. Therefore, in most cases 
they may be used interchangeably. How-
ever, the latter tube has a greater current-
carrying capacity and a lower resistance, 
with the result that it is possible to obtain 
a greater output under the same conditions 
without overloading. 

The filter circuit of the power unit is 
standard. It employs two A.F. choke coils 
e.amected 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 
hms, 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 ifs 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 CHOKES INCLUDED 

An interesting feature of the power unit 
is that the loud-speaker filter coil is 
mounted in the power unit rather than in 
the receiver. This piece of apparatus oper-
ates with equal efficiency in this position, 
and in this way it is possible to remove a 
large and heavy piece of apparatus from 
the receiver. 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 
Piece of apparatus mounted in the power 
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Fig. 2. When building the power unit, the constructor should mark out each wire with lead pencil on this diagram after the connection has been 
compteted, thus insuring greater accuracy in wiring. 

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 potentiometer, both fixed and vari-
able units are employed. Two 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 employed 
for obtaining the two values of grid bias 
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control the filament voltage 
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dition to these 
s are used to 
of the rectifier 

SPECIAL FEATURES 

The pack was designed j originally for 
a seven-tube receiver ( th Neutrohetero-
dyne), but it may be used $ ccessfully 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. 

_ 

711iiiiime!!!!!1 

11111111111r 
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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 baseboard 
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 knobs. 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 121 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 7-volt 
tubes; RI is for the rectifier circuit and 
R2 is for the power-amplifier tube. 
Between the rheostat knobs and the right 

edge 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 
front panel for onounting 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 unit is shown 
in Fig. B. When looking at the unit from 
the rear, the power transformer (Ti) will 
be seen located in the front right corner 
of the baseboard in such a position that 
the key of the snap 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 (VI) 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. rt will be noticed that a color 
code wiring system is called for; that employed here corresponds to that used in the wiring of 

the "Neutroheterodyne" receiver, 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 baseboard. 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 simple and that all wires 
are located above the baseboard. For 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 525-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 

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 Li. 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 Li with one terminal of L2, and. 
then, connect the remaining terminal of L2 
with one terminal of L4. The free ter-
minal of L4 may now be connected with 
the clip marked "B-1-350". 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 Cl with that terminal of LI which con-
nects with the center tap of the filament 
winding; connect the free terminal of C2 
with the wire joining choke coils Li and 
L2, and connect the free terminal of C3 
with the wire joining choke coils L2 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-I-90." Two 
wires are then connected to the slider ter-
minal of resistor R5 and one of these wires 
is connected to the clip marked "B-1-45-
2nd Det." and the other is connected to one 

SYMBOL Quantity NAME OF PART REMARKS tad Price 
Earl. MANUFACTURER* 

Ti  Fawer_transformer____ 550.volt,60-mla._Sec. &_tio 8.velt,Seca _See) __1 

11,12,I3 

—1-- 
Filter cheke.coils 60 mla., 50 henries. 300 °hail _6.00 

Ls 
_AL__ 
1 A,F, choke coil 80 milliamperes, 30.11enrles 5.00 

__I__ 
2 

Rheostats 3 she.. 1.5_experes 3 _11:,R2____ 
B3.R4 

_3__ 
Potentiometers 400 ohmis 

__1.35 
1.75 3 _2____ _ 

Potentiometer 5,000 ohms (power type) 3.50 4 _R5 _ _1 ._ 

1_ 

_ 

Fixed resistor. 5,000 chme_(Itra.wound,25-wett type) 4 

_ 

_116 . _ 

77 

„ 

1 

____ 

Fixed resistor 10,000 ohm' (wire-round„50 -watt type) 

__.85 

1.65 4 

118 1 Fixed reaietor 100,000 ohms (grid.leak type) __ ,75 5 

3 Filter condensers 4-raf,, 1,000-volt rating________ 12,00 6 .C1,C2,C3 

1 Tube socket VI type .75 7 

Rectifier tube____ 2163 or 281_tYpe______ MO 8 _71___ _l__ . 

Battery clips Spring type .05 9 _9 

Baileteard 17 a 11 x 1/2 inch'," _I__ 
1 Front panel 18 x 7 x 3/16 inches 20 vary 

8 Bellacif_vire Flexible,_insulated, hook-up wire 1.00 
_Prices 

in white, salmon. brown, green, bla .c„ 

blup, yellow and slate. 

1 Grid leak mount (For R8) .85 8 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

lamer. Transformer Co. ( Amertran)__ 
178 Emmet Street, Newark, F.J. 

2 shordarlion Elec. & Mfg. lo. 

Piros-X11111gilhurY_Ste.,_Chicago,_Ill. 
I_Iitzley_Manufeaturing Company 

4ja.31.,,,d,  Ten.  

173_Yarlek_St.,__Ifew_Terk_City 

r2,Iatorastional_Resis._Co._IDurheml_ 
_Pmuln1314g.Philadelphia. Ps. 
qame_lire Company_(Paroolt 
Vow Raven.. Conn. & 

7_3031emin Elee,._Cemlany  
134 So. Sanlramon_St., Chic.go.,111, 

U.X._Manufacturing_go,_(0eCol  

ire/Sense. it.1.  
9_Eihnestack_Elentrie_Comp. 

_Long_islised Nty, ILY-

!_'Formica Insulation Company. 
Cin:innati,_Ohio 

I.; 

It 

:111 

'21 

2. 

 1 

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

If you taw alternate parts Iodated of alum lilted In the &at column of manufactunre. be careful to allow for any iocnailair dlitglan‘• Ir.". U.... lariginalla nald 
in laying out and drilling the nand and aub-liaan. 

Pone emle«. 1112. Le Pub Ce. 
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How to Construct the "Pre-Selector"* 
A Receiver Accessory Which Provides Extreme Selectivity 

Without Loss of Sensitivity or Additional Controls 
By S. Gordon Taylor 

T
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. 

SOLVING THE PROBLEM 

In spite of these faults, there are thou-
sands upon 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 receiver 
unstable, and, 
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Fig. C. The "Pre-Selec-
tor" has an attractive ap-
pearance; its controls su-
percede entirely those at 
the receiving set, which 
may be placed elsewhere. 

11111111111111111111111111111111111111111111111111111111 

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

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

Fig. B. 
The aerial coupling of Ll is automatically varied with the wavelength by the movement of 

which tunes the first-detector input. L2 comprises the oscillator coils and coupler. 

• RADIO 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 tubs 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, because the receiver 
is now permanently tuned to such a high 
wavelength. 

IMPROVING THE DESIGN 

The only drawback found in this experi-
mental unit was th a did not provide quite 
as great over-all seMivity 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, shows 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 receivers which employ a regenera-

tive detector without R. 
preceding, the Pre-Selector 
put characteristics of the r 
cuit sufficiently to prevent p 
tion. In some superheterody 
double-heterodyne action wil 
monies and "birdie" whistle 
true of all superheterodyn 
some cases the Pre-Selector 
just as satisfactory with r 
type as with tuned R.F. ou 

amplification 
hanges the in-
generative cir-
oper regenera-
e receivers the 
result in har-
. This is not 
s; because in 
as been found 
eivers of this 
fits. 

HOW THE PRE-SELECTOR FUNCTIONS 

The Pre-Selector is con ected between 
the aerial and the "Aer." inding post of 
the receiver with which it is to be used, and 
the tuning controls of the ceiver are ad-
justed to resonance at any w velength above 
the broadcast band; usual y around 560 
meters, for this is as high a most standard 
receivers will tune. The P e-Selector may 
be connected to the batteri s 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 CI which tunes 
the secondary of the antenna coupler Li in 
the input circuit of the first tube VI. This 
coupler includes a center-tapped primary 
winding mounted on a móvable 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 rimary coil is 
moved in and out of the s condary coil to 
vary the coupling accordin to the wave-
length to which the circuit i tuned. 
In series with this secon ary winding of 

the antenna coupler is th 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 the leads employed in wiring the Pre-Selector. AU 
wires are run aboze the wooden baseboard. Two methods of connecting to batteries appear in 

Figs. 2 and 3. 
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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 
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Fig. 4. Details of the coils; the primary of Li is mounted on a slide, which is moved out of the 
secondary by a cam on the tuning condenser CI as the rotor plates rise. 
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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 

B-

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 layout 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. 

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

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 Li 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 

-BATTERY HOOK-UP WHERE BOTH RECEIVER AND 
PRE- SELECTOR USE SAME "A" AND BATTERIES-

BATT 

00 
BATT 

*B.- TERMINAL 
MUST BE LEFT 
UNCONNECTED 

PRE -SELECTOR 
A- AEFI. A+ 13+ B+ 13+ e- GND 

45V 90V. 135 
OR 180v. 

NORMAL CONNECTIONS TO 
RECEIVER TERMINALS. 

screwed into that in the ondenser pro-
vides a convenient and su stantial means 
for mounting. 

The curved brass bracke which comes 
with Li should be mounted tn the frame of 
the coil by means of the t1, o small screws 

j1 provided. Its position shoul be that, when 
the coil is mounted in the p sition shown in 
the top view ( Fig. A), th 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 battesies 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 necess ry to provide a 
set of three standard dry ceills to supply the 
Pre-Selector's filament; one set of batteries 
will provide approximatel 200 hours of 
actual service. The rheost (R1) included 
in the filament circuit of he Pre-Selector 
is of resistance sufficiently high to permit 
these tubes to be operate safely from a 
six-volt source. With the s pply voltage the 
rheostat should be turned on half-way to 
provide proper operating ltage for these 
tubes; if the supply source is 41A volts the 
rheostat should be turned three-quarters. 

1 When dry cells are used t1 e three-quarters 
position is correct while th cells are new; 
but the rheostat must be dvanced as the 
cell voltage drops. 

In some cases as, for instance, where the 
"B" socket-power unit is built permanently 
into the receiver, it may be necessary to use 
a "B" battery for the P e-Selector plate 
supply. In that case two o the small 22T% 
volt blocks ordinarily used as "C" batteries 
will serve the purpose and heir life will be 
about a year, due to the extremely small 
plate current drain. 

The proper connections 
are shown in Figs. 2 and 
grams both the Pre-Select 
are shown connected to 
cases it will only be nec 
one. The best plan is to t 
individually, and then bot 
termine the best arrangem 

for the batteries 
3. In these dia-
or and receiver 
ound. In most 
ssary to ground 
grounding each 
together, to de-
nt. 

-BATTERY HOOK-UP WHERE PRE- SELECTOR 
IS EQUIPPED WITH SEPARATE BATTERIES-
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TO RECEIVER 
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D' TERMINAL 

TO A2 TERMINAL 
OF IRECEIVER 

NOTE; THIS CONNECT ON 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 

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. 
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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) dial 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. 

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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THE PRE- SELECTOR 
BLUEPRINT SET 

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-
j ustment. 

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. (C1); 
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 (RI-SW!); 
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, 1314 x 7 x Y2-inch; 
Two angle brackets, 1 x 1A-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 
eliminate 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 3,4 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 
Considerations Necessary in the Design of Circuits 

Employing 222-type Tubes Effectively 
at Low Frequencies 

T
HE screen-grid tube has been well 
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-

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 ohms 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, embodies 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. 

impedance problem becomes 
fled. Tubes having such a 
are suitable only as voltage 

VOLTAGE, NOT CU 

A "voltage amplifier" is e 
which handles only a small a 
but which is capable of prod 
"gain" (amplification) upo 
It has been the practice in 
a high-mu tube having an a 
stant of around 30, as a fi 
fier immediately following 
With such a tube, operating 
conditions in an impedance 
it is possible to obtain a v 
tion of around 28 or 29. 
tube, under the same condi 
sible to obtain an amplificL 
twice that value with equ 
quality. All of this is due 
of a newly-developed coupli 
as a 222-type audio coupl 
scription of which would 
out of place. 
The coupling device used 

with the 222-type tube as 
amplifier utilizes the prim 
known as "double-imped 
which makes use of inducti 
and grid circuits; coupling 
plished by means of a suita 
tween the plate and grids 
cessive tubes. 
From previous considerat 

put impedance of the tube 
that the load in the plate c 
equal to at least twice the 
ance of the tube at the low 
be amplified. 
Assuming the output im 

tube to be in the region of 
is necessary to secure an i 
at least 400,000 ohms in or 
sonable amount of amplifica 
cured at, say, 50 cycles. It 
that, since the load is ind 
temal impedance will be a 
frequency. In order to pr 
nal load of 400,000 ohms at 
ductance of nearly 1,500 h 
sary. The problem of secur 
of inductance in a confined 
mediately be realized as not 
design of such an inductor 
erable forethought and engill 
satisfy the predetermined co 
conform rigidly to the fol 
ments. 

greatly simpli-
*gh mu as this 
mplifiers. 

ENT 

sentially a tube 
ount of power, 

ucing enormous 
weak signals. 

the past to use 
plification con-
st-stage ampli-

the detector. 
under the best 
coupled circuit, 
ltage amplifica-
th the 222-type 
ions, it is pos-
ition factor of 
Ily good tonal 
o the inception 
g device known 
r, a brief de-
perhaps not be 

in conjunction 
a space-charge 
'pie commonly 
ce coupling," 
y-loaded plate 
being accom-
e capacity be-
f the two suc-

on of the out-
it is obvious 

rcuit should be 
output imped-

st frequency to 

edance of the 
00,000 ohms, it 
uctive load of 
lev that a rea-
ion may be se-
is also obvious 
tive, the ex-

unction of the 
duce an exter-
0 cycles, an in-
nries is neces-
ng this amount 
space will 1m-
to simple. The 
entails consid-
eering skill; to 
ditions, it must 
owing require-

DESIGN OF COUP ER 

(1) The inductance mus be sufficiently 
high to satisfy the conditionj 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 th plate circuit; 
neither may the superimposel A.C. voltages 
produced across the imped nce have any 
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Schemattc diagram of the power unit and two-stage amplifier, using one 232-type ( V1) and one 
210-type ( V2) tubes, pictured on the preceding page. V.3 is an 874-type regulator, V4, a 381-type 
(half-wave) rectifier; A and B 222-type couplers of very high inductance, designed for screen-grid 
circuits; C is an output transformer of good characteristics, capable of carrying the high plate 
'current of the 210; and D is a power unit with two 71A-volt windings for the filaments of V2 and 
V4, a high-voltage winding supplying an A.C. maximum of 700, and two built-in chokes for the 

filter circuit. Other values are given in the diagram. 

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 5Q 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. For 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 

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 f ol-
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 21(I-type tube into the 
reproducer is, of course, dependent upon the 
type 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 

to suit the volume obtained in the detector 
plate circult. 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-
essary 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 

What You Should Know About 

the Various Types in Common Use 

E
VERY broadcast listener who is bles-
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. 

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 

By Fred H. Canfield 

INVERTED-I: 

TYPE 

VERTICAL 

TYPE 

LOOP 
(COIL) 
TYPE 

CDD 

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 most 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; viz, 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 electromagnetic 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.) 
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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 
tune 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 lead-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 is 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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Fig, 4. The cage aerial is a popular design for a multi-wire aerial. Metal 
rings are used to separate the wires and each wire must be securely soldered 
to each ring. The rings are spaced 15 or 20 feet apart cner the entire 

length of the aerial. 
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  tional characteristics 
of certain types of 
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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 

Fig. 6. Radio-frequency current flows on the 
surface of conductors and R.F. resistance may 
be decreased by increasing the surface area. 
With 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 usually 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 

Fig. II. A good ground connection is as im-
portant as a good aerial. A low-resistance 
connection to a cold-water pipe provides a* 
excellent ground; and the best way to make 
this connection is with o standard ground 

clamp 

important to prevent leakage 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 requirements. 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 

another excellent material for insulation 
purposes, and the highest-quality insulators 
of this type possess the same desirable 
qualities 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-
f requency 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, 
copper and aluminum both have sufficient 
strength. 

AERIAL 
WIRE 

A 

INSULATOR 
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CLOTHES LINE' 

WEIGHT--

GALVANIZED 

IRON WIRE. 

TREE 

Fig. 3. This drawing shows a suitable method 
for attaching an aerial to a tree. 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-frequency) 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 differeat 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 surface area of 
the wire. This explains why seven-
stranded No. 22 enameled cppper wire is 
used frequently in place of al single strand 
of No. 14 wire which has 'approximately 
the same D.C. resistance. By using 

-sMAST(2X4) 

GUY WIRES 

BRACKET & INSULATOR 

%•-• LIGHTNING ARRESTOR 

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. 
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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 surface 
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.F. 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 been 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 
efficient 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 should be kept free from build-
ings. Where necessary, brackets should be 
erected to support the wire at least 18 inches 

from the building. 

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 employed 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 
bc No. 14 copper wire. 

LIGHTNING ARRESTOR 

The last, but one of the most important 
things to consider when erecting an aerial 

LIGHTNING ARRESTOR 

Fig. 10. A lightning arrestor is required by 
the insurance regulations in every case where 
an outside aerial is used. 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 been 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 

THE 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 comprehensive 
a log as possible, and local stations were 
little esteemed. 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, universally 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 R.F. receiver. 
In order to install the Booster Unit it is only necessary to insert a plug in the de'ector 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. Booster Unit, with sides of shield-can removed. Cl, variable condenser; C2, grid con-
denser; C3, by-Pass condenser; Ll, Coupler unit; L2, audio choke coil; R, grid leak; V, tube socket; 

DL, dial light. 

receiver or some special loca ion. With all 
of these facts in mind, the writer has con-
ducted extensive tests in the hope that some 
simple attachment could be designed for 
universal use with present sels. 
An excellent solution of the problem, he 

is confident, has been found, and it is here 
presented for the first time. Its funda-
mental principle is a development of a new 
circuit whose peculiarities and unusual re-
sults have been 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.F. "Booster Unit" holds a universal 
answer for the problem of improving 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-tube socket of a 
set, without making other connections of 
any kind. No changes of any 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 constitttes 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 ta 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-

• RADIO NEWS Blueprint Article No. 54. (See page 104). 
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FI G.1 

Fig. 1—Complete schematic wiring diagram of the R.F. Booster Unit 
described in this article. The symbols correspond to those used in the 
text and other illustrations. Figs. 2 and 3 indicate the location of the 

Unit ite two types of sets. 

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 regenerative 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 increase 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 
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looking 
listeners have long been 

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 volume 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. units 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 a 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, inexpensive and may 
be quickly constructed.—EnnoR. 
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also radio- frequency currents of half the 
wavelength ("harmonics") I 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 
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The above diagrams show in schematic form the way in which the R.F. Booster Unit is connected with two standard types of radio receivers. 
Fig. 4 the Unit follows a non-regenerative detector in a tuned-R.F. set; and in Fig. 5 it is placed after a regenerative detector. 

In 
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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 uncontrollable 
oscillation. It would completely upset a 
neutralized or neutrodyne receiver, and would 
ruin the stabilization of a receiver controlled 
by the "losser" method. 

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-
f requency 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 is 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 Ll, which is used in the construction of the Booster Unit, may easily be made 
at home. Complete detail: are given in the above drawings. 

Rear view of R.F. Booster Unit, with steles at 
shield-can removed. Symbols c.,frespond with 

those used in text and wirio diagrams. 

and neat appearance. The free ends of this 
cord are soldered to cord tips to permit 
their easy insertion into tip jacks in the 
unit. This method of connec ion has been 
adopted to permit the runnin of the cord 
through a small hole in the cabinet; any 
permanent connection 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 pointe, about mak-
ing the combined socket and plug, that 
should be here noted. If a rew tube-base 
is utilized, the four brass pr ngs will be 
hollow; so that the connectio wires may 
be brought down through and soldered at 

the bottom. In case an old tube-base is 
employed, it will be necessar to heat the 
brass prongs with a soldering iron to melt 
the solder at the end of the °How tubes. 
Then, the connections may be rought down 
through the prongs and solder d, as in the 
case of a new tube-base. Sc. e care must 
be exercised in making the co nections be-
tween the prongs on the t be-base, the 
terminals on the inserted tu socket, and 
the cable leads running out to the unit. 
Careful attention should be p 'd to Fig. 1 
and the pictorial wiring diagra . The two 
large prongs in the tube-base onstitute the 
two filament leads which, or inarily, are 
connected to the filament of the vacuum 
tube cemented in the base. lihe two fila-
ment terminals of the socket arked "+" 
and "—" are connected by 1 ds soldered 

into the two large prongs abc 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 prongs down 
and in such a position that the Small socket-
pin is pointing away from you. It will then 
be noted that the two large brass ( filament) 
prongs are nearest you. The small upper 
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Pictorial wiring diagram of the Booster Unit. The parts are 
lettered to correspond with the other diagrams. 

left 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-I-". 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 

CORD TIPS__ B+ 

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 (L2), and 
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audio by-pass condenser (C3) confuse the 
issue somewhat; yet the entire arrangement 
is easily explained and more easily hooked 
up. It must be remembered that the radio-
f requency 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. 

g 

8 

STANDARD VACUUM / 
TUBE BASE SAWED OFF 

TO THIS DIMENSION. 

SHIELD BOX 
5" WIDE 

WOOD FLOOR, in THICK 

How the parts are arranged in the R.F. Booster Unit. 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- f requency transformer 
(Li) 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, ( PI) a 
stator winding and the other, ( P2) a rotor 
winding. In the unit herewith presented, 
the transformer is 254 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 34-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 
PI 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 to 
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. If 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 positive 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 

SYMBOL Orter NAME OF PART REMARKS MANUFACTURER* 

Cl 1 Variable Condenser .0003 of., removable-.haft type 1 6 
1.1 1 Variesoupler Schm.made (sPfmial olsoilfz) - 
LB 1 Audio Choke Coil 20 Renr/eg . 2 
03 1 Tined Condenser .00025 at., mica type with elipe 2 5.7.8.15,16 17.18.19.20.21 . 
CS 1 By...Pase Condenser 0.25 af., paper type 4 3 7 8 16 17 18.19.22,23.24 
It 1 Bid Leak 8 Beanbag 5 16.17.18,19,21,22.25.26.21.3 

1 8tage Shield 'Haim% 5 z 6 z 9 inZbee 6 
1 Tube Socket DX type t 5 9 11 25 29.80.21.32.33 
4 Tip Jacks 8 9 20 29 

_ 

4 Phone Tip Plugs 9 
1 illuminated Dial • Back panel mounting type 1 7 10 

A 1 Base of !ego' IX type ( for plug unit) 
B 1 Tube Socket DX type ( for plug unit) 

, 
11 

1 Vacuum Tube . 200.4 type 12 24,35 
1 Binding Port Strip 4 z 2/4 z 2/16 inched 1$ 36.37 
1 Baseboard VOod. 4.1/8 z 8.1/2 z 1/4 inch'. 

1 Condenser Shaft Bragg, 3 Saab.. long 1/4 Snob diameter 

Conneotion Tire Insulated .n4 flexible 14 4,5,28 
shaft CSI011so Tea et inch shafts 

ROJAO4gitS IN LAST -COLUMN REFER TO CODE NUMBERS 13E1A3W. , 

.2.31.2118.li_Hadio 
4 Amy Tire Romany 

Corporation jj»,,,c,,,n,„„tri".„,,/„eurin",,, 3 Oubilier rondanaar rarperratinn 
5 11. /or laPridonta reopeny 6 s.....eh.6,1 Mfg_ Co,p..7 

7.Tilot Ilectrio Manufacturing Co. 6Carter Radio Company 9 General_BaCte Ceunany 
10 martia rnpalm.4 06 (siorma) ttRontimen non- Mfg, rowpang 12 Radio Dorparcttea at Am.rtru. 
13 Fond« insulation Company liBedmillangyaturue rmeau_ 15 'Langan. VlaetrIn nnevang 
16 derma Wireless Corporation 1 I Eleetrad. Incorporated 18-261MILJIlmisaturineCianumr_ 

ut,..old RaA16.(16.-pel-,..1.." 19 Leslie F. Outer Company rriallieigineUlle"""ea  21 
22 Tot. Deutschman Cosmany 2ALinha 

26 PnInttetra."Z10116"Msi"sg. rear' b9. aml_ 27 
12_ r..t c..p.., 

25 Arum Products. Inoorporated Rayon Radio rorporAtteft 
.28 Cornish Piro Company 29 Herbert D. Prest. Ineariorntei 30 R. B. 117 Mar.fleturl.g Oempawy 

falver-loœ•hall. innerpn..t..4 
1»..4.1.0. linllunt Proapang 

. 31 Airt.Gas PreMate Cessna/ 32 33 
34 E. T. Cuaninsbea. Incorporated 

Fabricators. Incorporated 
33 36 

37 Hearts 
"...I 

38 39 
40 4 I 42 

*THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS 
USED 114 THE ORIGINAL EQUIPMENT DESCRIBED HERE. 

NO. 54 
It Yon We alternate part. in.teael of those listed in the first column of nun ofacturers. be rueful to allow for any pouible difference in sine horn th.,e 

originally tilted in [eying out and drilling the panel and sob- base. 

The manufacturers listed in the above list of specified parts represent the original ehoice of the 
designer. However, alternates are furnished for those who may have their own fay riets 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, and4the 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, 45/2 x 8%2 x 34-inch; 
One variable condenser, .0003-mf., Cl ; ex-

tension shaft type for tickler mounting, 
with 14-inch coupling; 

One variocoupler (home-made—see text), 
Li; 

One audio choke coil, 30-henry, L2; 

One by-pass condenser, %-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 
changing principle, the only 
sign necessary is to remove 
than half of the secondary 
Booster secondary; the nu 
reduced from 53 to about 
will then tune only the se 
currents; which will give a 
in selectivity, but reduce the 
somewhat. It is extremely 
your unit from one form t 
order to determine just wh 
your particular location. 

he frequency 

change in de-

a little more 

turns in the 

r should be 

2. This unit 

ond harmonic 
100% increase 
istant pick-up 

sy to change 

the other in 

t is best for 

By-Passing the Grid-Bias 

Resistance 

In many instances where a 
ployed for the purpose of 
bias or "C" voltage from t 
unit, no by-passing condense 
This is an important oversigh 
frequency currents must pas 
part of the tube circuit, wit 
offering serious opposition to 
cause of its straight resistan 
case of wire-wound resistors, 
or choke-coil effect as well. 
is an appreciable loss of vol 
quality in the absence of a b 

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 ca city of 1- or 
2-mf., and may be of the lo voltage type. 
One with a rated operating value of 180 
volts is satisfactory. 

esistor is em-
btaining "C" 
e "B" power 
is employed. 
, since audio-
through this 
the resistor 

their flow be-
, and, in the 
he inductance 
In fact, there 

me and tone 

-pass. 
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An R. F. Short-Wave Broadcast Receiver* 
Incorporating an Optional R. F. Stage, Interchangeable Coils 0 for the 10-725-meter Bands, and Push-Pull Amplification 

By IV. Francis Goodreau 

W AVELENGTHS below 200 meters 
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 seem 
to be more efficient, as the programs of 
low-power stations are frequently heard 
half-way around the world. Secondly, 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 
in receiving the same program broadcast on 
the regular waves. 

ENORMOUSLY GREATER RANGE 

Not only in the United States. but in a 

number of other countries ( including Eng-
land, 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 

' 1111111101111111111111111111111111,11111111111111111111 llllllllll 111111111111111111/11111111111111111111111, 

H 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 efficiency 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 traffic, 
this receiver is ideal.—EDITOR. 

11111111111S111111111111111.1111111111111111111111111111111111111111111111111111 1111111 111111 lllll II llllll I 

other side of the Atlantic, are available to 
the owner of an efficient short-wave receiver. 
A number of these stations are broadcast-
ing on regular schedules, while a great num-

This picture shows the location of practically all parts used in the construe tion of this short-wave receiver; the symbols correspond to those used in 
the wiring diagrams and the list of parts. Ll and L2, R.F. coils; Tl, TZ and T3, audio transformers: 1/1, I/2, 1,3, 1/4 and 115, tube sockets; 
Cl, C2, tuning condensers; C3, regeneration condenser; R2, R3, R4 and R5, filament ballasts; R6, volume control; PH, oscillation control, Sw, 

switch controlling R.F. amplifier stage. 

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 simultaneously on their broadcast 
and short-wave transmitters. 

Because 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, 
because of the lack of suitable receivers. 
The sets that were used were mostly de-
signed for code reception and, although they 
were very efficient, they were not designed 
to give the quality of reception demanded 
of 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 

• RADIO NEWS Blueprint Constructional Article No. 52. ( See page 104). 
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Diagram gives complete details for building the six sets of coils requ red in order to give this 
set a wavelength range from 10 to 725 meters. The primary coil co tsists of 10 turns of No. 
24 S.S.C. wire wound on a form 2/3 inches in diameter, with whicheeer 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 500 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 trans former-
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 easy to construct accord-
ing to his personal desires, since a wide 

number of types of tubes can be used in 
the set. If it is not so lesired, the audio-
f requency end of the circuit need not be of 
the push-pull type; althotgh the quality of 
reception will probably b 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 waveband i over which the 
set is capable of operating would be rather 
expensive, the constructor may purchase 
the coil mountings and two coils for the 
short-wave band at which the receiver is to 
be operated most freque 1 tly, and add the 
other coils later when fin ces permit. This 
feature alone is a good indication of the 
flexibility of this receiver. 

With the panel and sub-panel drilling 
layouts shown here, it will be a simple mat-
ter to place the various parts in their proper 
positions. It will be noteid that, although 
the front panel measures o ly 24 inches long, 
the spacing from center to center of the 
variable condensers is 8 nches; more than 
the usual spacing of such instruments. Be-
cause of the short wavelengths to which 
this set can be tuned this spacing was 
deemed desirable to prevent interaction be-
tween units and eliminate any need for 
shielding. The coils at-4 placed at right 
angles to each other and sufficient space is 
left between them to ass7re correct opera-
tion. 

In assembling the set, the sub-panel should 
al be drilled first and the pparatus mounted 

on it. After this, the fro t 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 1 right points; as 
otherwise considerable difficulty will be en-
countered when mounting the apparatus. 
After all of the parts hive 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 th front panel be-
cause of the need of readjusting it with the 
different coils and tubes hat will possibly 
be used. 

It will be noticed tha a double - pole, 
double-throw, jack switchl ( Sw) has been 
incorporated in the set between the radio-
f requency 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 regeinerative receiver. 
It is also helpful in adjusting the receiver 
when it is first tried out. 

This shows the arrangement of controls on the front panel of the set. Cl and ;C2, wavelength 
tuning dials; C3, regeneration control; Pli, oscillation control; R6-Fil. SW, ¡volume control 

and filament switch. The plug-in coils are partly visible. 
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This schematic wiring diagram gives complete details of all electrical eonne.-tions ih the reeei; er; and the symbols which are used to identify them 
correspond oil ii those in the other illustrations, as well as the text. 

Care should be taken in pladng the grid 
leak RI and grid condenser C4, to keep 
them away from the plate wires leading 
to the radio- frequency tube ( VI) and also 
from the radio- frequency choke ( RFC) in 
the detector plate circuit. The sub-panel 
mounting brackets are placed as indicated; 
one slightly off center to provide additional 
support for the weight of the audio- fre-
quency transformers ( TI and T2). 

TF:STING 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 connected 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 selective on the short waves; 

but, the nearer you come to the band be-
tween 200 and 500 meters, the more inter-
ference will be experienced. However, 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 re-

ceiver in this manner, the aerial and ground 
should be connected to the primary of the 
first tuning unit by throwing the switch 
(Sw) in the opposite direction. 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 control ( PH) to the left. 
On returning the dials Cl and C2 no squeals 
should be heard; if they are heard, turn 
the oscillation control still farther to the 
left. If it is found impossible to control the 
oscillation in this matter, move the primary 

..f the second tuner further away from the 
secondary. The relation of the primaries 
t o the tuning coils Li 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 needed 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 
201A 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 R5) were found very con-
venient, since they are easily changed, per-
mitting the use of any type of tube without 
changing the batteries. 

TI is pictorial wiring diagram indicates the exact arrangement of all wiring under the sub-base panel. Letters and numbers in this drawing refer to 
corresponding wires and holes, which are similarly nzarked in the diagram of the wiring above the sub-base panel and the leads to panel apparatus, 

which appears on the opposite page. 
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This drilling layout shows the e.raet location of all holes required for ',IV nting parts on the front panel of the receii-cr. 

In the audio- frequency stages, care sin 111(1 
be taken to secure the proper "C" and -13" 
battery voltages recommended by the manu-
facturer. This information will be 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 volurne. 
Using the 210 - type 
tubes with 425 volts 
on the plate, terrific 
volume can be ob-
tained. 
The grid condenser 

(C4) has a capacity 
of .00025-mf., and the 
grid leak ( R1) has a 
resistance of 5 meg-
ohms. Grid leaks of 
different values should 
be tried, in order to 
determine which pro-
duces the best results. 
If the set has a tend-
ency to howl, try a 
grid condenser of 
.0001-mf. capacity. 

In testing the re-
ceiver in the RADIO 
N EWS Laboratories, 
coils covering all the 
wave-lengths from 10 
to 550 meters were used. Amateur short-
wave stations from great distances were 
tuned in, and sonic very interesting phone 
conversation between amateurs on the Pa-
cific coast was heard on the Atlantic 
seaboard with sufficient volume to oper-
ate a loud speaker. On the regular broad-

cast hand, it was not 
lion at almost every 
dials. 

unusual to find a sta-
degree on the tuning 

COIL DATA 

The illustrations of the receiver, which ac-

Abury. is shown the arrangement of parts and 

wi,ing under the sub-base panel. R1-C4,1 grid 

condenser and leak; RFC.. R.F. choke toil; 

Sit", D.P. D.T. switch. 

company this article, clearly show how vari-
ous coils may be plugged in the coil sockets 
ill order to receive stations on different 
wave hands. For receiving stations on any 
particular wave hand two coils of identical 
construction are required. One coil ( Li) is 

used as an antenna 
coupler, and the other 
(L2) as a radio- fre-
quency transformer. 
Each coil consists of 
two windings, a sec-
ondary (S) and a 
tickler ( T). The pri-
mary winding ( P 
has the same number 
of turns for all wave-
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 second-
ary coils. The tickler 
windings of the coils 
for position LI are 
not used. If manu-
factured inductors are 
purchased, the tickler 
connections may be 
disregarded. If the 

coils are made at home the tickler may be 
omitted altogether. 

In one of the drawings complete details 
will be found for making the various coils 
which are required for receiving statiuns 

(Continued on page 102) 
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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 

T
HE screen-grid short-wave receiver 
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 effi-
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 efficiency is not 
always a necessary, nor even a desirable 
characteriÉtic; 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 

By Fred H. Canfield 

Fig. A. This picture, taken in RADIO NEWS Laboratories while testing the Sere Grid Short-Wave 
Receiver, clearly shows the neat, unencumbered appearance of the front panel. !Me coils for other 

wavebands are at the left. 

R.F. 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 needed, 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 most short-
wave sets of other designs. 

This Flo. B. Ample space is available on the baseboard for mounting parts Without crowding. 
greatly increases the efficiency of the set, especially at the ultra-high frequencies. 

• RADIO NEWS Blueprint Constructional Article No. 62. (See page 104). 

le The average short-was set consists of 
a regenerative detector fdllowed by a stage 
of A.F. amplification, naking a total of 
two tubes. It is seldom hat a short-wave 
set using more than t o tubes is con-
structed; as the addition of a tuned R.F. 
amplifier to a receiver o this type might 
complicate the set to su h an extent that 
the added sensitivity w uld be of little 
value. On the other hat d, if an untuned 
R.F. amplifier using a 20 A-type tube were 
connected ahead of the etector, the gain 
in amplification would be practically negli-' 
gible. Therefore, up to the present time, 
the set employing a regenerative 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 tctal of three tubes 
in a circuit consisting of :Itte stage of R.F., 
a regenerative detector and one stage of 
A.F. 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 control,  but it does pro-
vide an appreciable gain in amplification, 
due to the fact that this tpbe is used. Ac-
cording to James Millen the designer of 
the receiver, the amplific tion of the R.F. 
stage is between 3 and 4 depending upon 
the wavelength. 
The addition of the R.R. stage has many 

other desirable effects upon the operation 
of the receiver. First, t makes the re-
ceiver much more stable in operation. Sec-
ondly, it prevents the dt4ector tube from 
radiating energy into the aerial. Thirdly, 
it makes it possible to calibrate the tuning 
dial of the set; as the size of the aerial 
has no effect upon the uning condenser. 
Fourthly, the dead spots (points on the 
tuning dial where the set cannot be made 
to oscillate because of aerial characteristics) 
of the set are eliminated, by virtue of the 
fact that the aerial is no connected to the 1 
detector circuit of the set 
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Pig. 1. The Sy hols used in this complete schematic wiring diagram of the Screen-Grid Short-
Wave receiver correspond to those used in the text, list of parts and othet illustrations. 

The picture shown as Fig. A reveals the 
simplicity of this receiver as compared 
with other short-wave sets. In the center 
of the front panel there is an illuminated 
vernier dial, and this serves as the only 
tuning control for the entire receiver. The 
knob in the lower left corner of the panel 
controls the battery switch, and that in the 
lower right corner of the panel tlte 
volume-control resis-
tor. These are the 
only controls; as all 
rheostats and coup-
ling adjustments were 
avoided by the de-
signer when building 
the receiver. 

111111111111,111111t,111111111111111,11,1111,11111,11111•1111111111 

Fig. P. This bottom view 
of the baseboard shows 
that the battery - cable 
leads arc attached direct-

ly to the parts. 

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 are 
fastened to the wooden baseboard 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 conceal 
most of the wiring under the baseboard. 
The compactness of the receiver is an-

other important feature. The front •panel 
is 7 x 18 inches and the baseboard measures 
9 x 17 inches. The total weight of the set 
is 1e53 than ten pounds. 

FEATURES OF THE CIRCUIT 

Fig. 1 shows the complete circuit of the 
receiver. VI is the screen-grid R.F. 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 ( Li), which is con-
nected between the control-grid and the 
filament of the screen-grid tube VI, serves 
to couple the aerial circuit to the receiver 
without the necessity of a tuning »control. 
L2 is a special plug-in R.F. trans former 
with three windings, which couples the plate 

circuit of the screen-grid tube with the 
grid 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 secondary winding, is in the 
grid circuit of the detector tube and T, 
the tickler winding, is in the plate circuit 
of the detector tube. The receiver is tuned 

by Cl, the variable condenser connected in 
shunt with lite secondary winding. The 
A.F. circuit of the receiver is standard and 
employs the usual audio transformer ( TI). 

A close examination of the circuit will 
show that it possesses several unusual fea-
tures and refinements. Automatic filament-
ballast resistors ( 121 and R2) are used, in 
place of rheostats for controlling the fila-
ment current of the tubes. RI regulates 
the filament current of the screen-grid tube 
and R2 controls that of the detector and 
A.F. tubes. The volume and regeneration • 
of the receiver is regulated by a variable 
usistor in the plate circuit of the detector. 
This resistor ( R4) varies the voltage ap-
plied to the detector tube, and it is shunted 
I,y a 1-mf, by-pass condenser ( C6). An 
R.F. choke coil ( L3) is connected between 
the plate terminal of the detector tube and 
the primary winding of the transformer, 
and this prevents R.F. current from enter-
ing the A.F. amplifier and also improves 
the control of regeneration. 

l'ARTS REQUIRED 

Another feature of the receiver which 
has not been mentioned previously is that 
the use of plug-ill 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 
L2 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 

for the construction of the receiver is as 
follows: 

One variable condenser, double-spaced .000-
125-mf. ( CI); 

Two by-pass condensers, 0.5-inf. ( C2 and 
C3) ; 

One fixed mica condenser, .001-mf. ( C4) ; 

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

One by-pass condenser, 1-mf. ( C6) ; 

One special R.F. choke coil for antenna 
coupling ( Li) ; 

One set of four plug-in coils, with socket 
(L2) ; 

One R.F. choke coil, short-wave type ( L3) ; 
One filament-ballast unit, 222-type ( RI); 
One grid leak, 6-megohm ( R2) ; 
One filament-ballast unit, 112 type ( R3) ; 
One volume-control rheostat, 0-500,000-ohm 

(R4) ; 

One A.F. transformer ( TI) ; 

Fig. C. This top view of the receiver shows the exact arrangement of parts: and that on the 
tipper side of the baseboard the wiring, brought through the holes seen in Fig. D above, is invisible. 
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Fig. 3. Layout aud upper zciri tg of he Screen-Grid Shopt-Iraz.e Receiz.er. 
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Fig. 4. Wiring below the baseboard. Each hole bears the sanie number here as in Fig. 3 above. 
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S. 
9' 

5• 

2•—› 
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FOR SW 

%.DRILL 
3 HOLES 

&d. 

74, DRILL 
FOR R4 

2 5/3.2 DRILL, 2 HOLES. FOR BASEBOARD MOUNTING SCREWS 

Fig. 5. This drilling layout shows the exact location of all holes required for mounting the vari-
ous parts on the front panel of this receiver. 

One single-circuit jack ( J1) ; 
One battery switch ( SW) ; 
One vacuum tube, 222-type ( V1); 
Two vacuum tubes, 201A-type (V2 and 

V3) ; 
Three tube sockets, UX-type; 
Two grid-leak clips for Li and L3; 
One vernier dial, illuminated type; 
One front panel, 18 x 7 x 3/16 inches; 
One wooden baseboard, 19 x 9 x Ve inches; 
One battery cable, 7-wire type; 
One binding post; 
Connecting wire, screws, solder, etc. 
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 Li 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 

and has an inductance slightly less than 2 
millihenries. It is much easier 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. Also, 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 ohms 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.F. 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 

design throughout. Therefore, 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 receiver are manufactured units; how-
ever, home-made coils may be used, if de-
sired. The following directions tell how 
to build coils which duplicate electrically 
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 15 to 25 meters. The next 
largest coil, with a wavelength range of 
24 to 40 meters, requires a form 2:34 inches 
in length. The two largest coils, with 
wavelength ranges of 37.5 to 65 meters and 
64 to 115 meters, respectively, are wound 
on forms 35A 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 
V4-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 44 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 

CONTACT 
SCREW 
HEAD 
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CONTACT 
LUG 

WAVE 
LENGTH 
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HEIGHT 
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Fig. 2. This diagram gives details for making the four short-wave plug-in coils which are required, in order to cover the Wamband of 15 to 115 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 
smaller 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 each 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. 

Be lore winding the coils, it is necessary 
to drill six holes at one end of each of 
the coil forms. These holes are for the con-
necting screws which are the means of 
providing contacts between the coil and 
the coil socket. They are spaced equally 
on the circumference of the coil form, and 
4- inch from 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 each screw, 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 
V2-inch long and 1/4 -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 14-inch 
beblw 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 tlw 15-meter coil described above. The 
40-meter coil has 7 turns of No. 14 enam-
eled wire on the secondary, 6 turns cif No. 
26 enameled \vire on the primary and 2 
turns of No. 26 D.S.C. wire on the tickler. 
The 65-meter coil has 14 turns of No. 14 
enameled wire on the secondary, 13 turns 
of No. 26 enameled wire on the primary 
and 3 turns of No. 26 enameled wire on 
the tickler. The 115-meter 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. 

A ¡ter the four coils have been wound, 
connections should be made between the 
ends of the coil and the contact screws 
mounted at the base of the coil form. Ter-
minal No. 1 connects with the beginning 
of the primary winding, that is, the end 
of the winding nearest the base of the coil 
form; terminal 2 connects with the other 
end of the primary; terminal 3 connects 
with the beginning of the secondary wind-
ing which is adjacent to the beginning 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 viewpoint, 

but it is not essential that it be followed 
exactly. Good results may be obtained from 
any arrangement of parts which does not 
greatly lengthen the wiring required ill the 
R.F. circuits. All of the parts are held in 
place with wood-screws, with the exception 
of the variable condenser ( Cl) 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 method 
greatly facilitates connecting the set to the 
batteries. 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. Also, if the cable has 
more than the six 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 front the 
receiver may be gained only by practice ill 
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 
a wavelength of 62.5 meters. This station 
will be received when using the 37.5-to-65-
meter coil. Probably the simplest way to 
tune 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 set 
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 from an empty cartridge shell. Any 

shell between 30 and 45 calibre may be used 

for the purpose; but the cartritidge should be 

fired before any attempt is ade to use the 

DRILL HOLE _ ----
FILE SLOTS )1 Ire-EJT OFF HERE 

SHELL—TYPE CLIP _WITH . 
ATTACHED BINDING POST 

.1 n excellent terminal clip for a 222- type 

(screen-grid) tube may be made from an empty 

cartridge shell, with hic aid of (I 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-
tance. Slightly below this bend the prongs 

should be bent inward sufficiently to fit the 
terminal snugly. 

A Sereec.Grid Short-Rove Feeet wr 

SYMBOL Q..* NAME OF PART REMARKS LeEm,. 
..e. MANUFACTURER* 

Cl a Variable condenser .0003.25_10.. double-el:teed type L1..50_ .__ 

0403 3 5 ,...peee condensers 0.5 mf,paper_typealded, eese .7Q_ 

__1_, 

2_. 

_ 

_ 

Fixed_ciondenser 

, 

.001 ml...mies. type 

_ 

.4_ _ _ 
CS 

_1..._ 
1 

_ 

Fixed eondeneer 
- 

.00025 mt.., ri ee 
—.45. 

35 

_a___ 

2 

_ 

C6 1 ly-pase eandeneer___ 

_typm 

1 of., pepertype .90 2 

Li 1 R.N. choke coil 3 millihenries 1.00_ I 

LS I Plug,..in_neil set 4 Special, pluel n type, ehort-weve__ __ 

__. coils with socket 1111,02) 1 

_ 

La 1 R.F. choke coil Short.wav• type 1,25 1 

Ill 1 M.-ballast wilt 222 type _1,10 3 _ 

52 1 Grid leak 6 exegoliss .50 4 

53 1. Vile-belleet unit 0.5-empere, 5.valt tip* ._1.10. 3 

M.__ Variable mister . 0 - 500,000 lbws ___5. 

• Ti 
_L._ 
1 

_ 

A.F. treneformer 3:1 ratio 

_1..50_ 

6,00, 

.. 
6 _ 

• JI 1 Telephone Jack Single-eirouit type .40 7 

SW 1 Battery_uwitch Penel-mounting type JO 7 

Vennat_tubs__ 332 (ecreen_63714) j .1r1_ 

3/41.9 
__1__ 
A____ Vacuum tubs. 

_typo 

2014 type 

____JUK_ 

1.75 8 

1 Tuninall_ _14  Illuminated vernier type 2.25 1 
-1 

fIrj.4.1aak_slip. Standard mingle mounting__ 4 ___3 

_l__ 

1 

Pront_panel 18 z 7 z 3/16 inches  - 
le z 9 x 1/2 inches 

__AS 

9  Pyi 

— 

..rs____ 
Bueboard 

1 Battery cable 7-wire type .55 10 

Connection wire Flexible ineuletion- .40 10 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

I Nati0116.1. 
...Malden, _Kees 

COMpin, Ill Belden Manufacturing Compemy ._ IN  — 

2300 S. Western Ave., Cniesgo„ 411. - - 
:4 _ Ilene« Wirelees Corppratien i I - 20 

70 Neelt,__St...,_lirooklin, JI,T,__ . 
3 Rediall Cospeny_(11mp_erite) 12 iii _ 

50 Franklin St. New York City 

4Arthur_41._i,y nett, Intorptirated 1:4 - - .._ 

_Flek_.81ds,....liew_Tork_City_____ 

Electrad.._Inc._(Royeltrl 

, 
IS 23 

175_Verink_St....._New_Tera_CitT__ 

_ _ --

(II8LIver_Varehall,_Ine.__(8.1)___ 
.. 
15 — 24 

846 34Jecksen Blvd,:hges.11. 

_ 

LTsuilsoy_Ilerwifeeturing Co:gany_ 16 — 22 

9 go_u_th Clinton St.,_3:24dee4414_,J11. 

LL,•_F._11:41144f enturing_Compen_y_(CeCe) 

- 
17 26 

702 Fddy_St.„_Providence. R. I.__ 
9 American Herd 

, 
Rubber Co lip_eiilimel lk 27_ 

—11_11erwer_Strailt..1htwailmk_City__ 

I. I S *THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE 
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. 

If nu un ulternate nett indeed of then lined in the feat ,.i,..,. of,meidnidlerrere. be  - .1 to .11,,. for any potUible difference in cl  those originally ne•I 
I:le penal and t,1,-ben. 
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I ELM:SE of the extraordinary DX 
work that is being accomplished by 

  amateurs and broadcasters on the 
short waves (i.e., below 100 meters), many 
radio fans have become possessed 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 Zealand in picking up 
programs transmitted on short wavelengths 
from Schenectady and Pittsburgh in the 
United States, and from London, in Eng-
land; and of the similar success of Ameri-
can listeners in hearing broadcasts from 
England, 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 between these 
stations, over distances as great as there 
can be between two points on this earth, is 
a nightly affair. 

OUT OF THE JUNK BOX 

For the purpose of illustrating how sim-
ple an efficient short-wave receiver can be, 
a member of the staff of R‘nto 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. 
He 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 

A "Junk Box" Short- W ave* 
Receiver 

For the Experimenter Who Wishes to Try His 
Luck Below a Hundred Meters 

By Robert Hertzberg 

FEATURES OF THIS SET 

J' FIE little short-wave receiver de-
-L 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. 

(3) Its cost is practically nothing; 
as the necessary parts may be found 
in almost every experimenter's funk 
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 1014 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), Cl and C2. 

One .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, RI. 

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); Tl. 

Two 4-ampere filament ballast resistors, with 
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. 

CONSTRUCTION SIMPLE 

The first thing to do is to make the 
L-shaped brackets to hold the midget con-
densers and the battery switch upright. 
Select any odd strips of stiff brass, about 
g-inch wide, and bend three pieces 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 baseboard, as shown 
clearly in the accompanying illustration, 
and mount the instruments afterward. 

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.F. choke L2, the 
transformer Tl, the filament ballasts R2 
and R3, the three tube 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 enough to accommodate the 
required number of turns of wire for the 
first four coils; but the fifth base must be 
fitted with an extension that will make it 
about three inches long. Simply glue a 
piece of cardboard 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. 5: 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. 

• RADIO NEWS Blueprint Constructional Article No. 58. (See Page 104). 



75 RADIO NEWS AMATEURS' HANDIBOOK 

PHONES 

The connections of the "junk•box" short-wave receiver are shown here in straight lines for clearness: hut in the set itself, they 4e run as 
short and direct as possible— especially the aerial and detector leads carrying R.F. energy, because of the high capacitive transfer of ewer y at ultra-

high frequencies. The ,-oustructor, bearing in mind this rule, may depart frotta the layout here the apparatus he has t hand s,rg tests.. 
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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-
erly 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 5 
the ticklers are wound double layer. The 
wire in all cases may be secured with col-
lodion 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 
illustration, that little comment need be made 
on it. The letters, "F," "G," "P" and 'F," 

A— A+ S— B+DET B+ AMP. 

The simplicity of the construction of this receiz.,.r is apparent from a glance at th; circuit diagram 
above, as well as the pictorial layout on the preceding page. The interchangeable inductance, LA, is 

wound on an old tube-base, and' plugs into the tube socket seen in4 the picture below. 

alongside the coil Li 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 
in place. 

The rotor connections of the midget con-
densers' are wired together. A short lead 
extends from Cl to the "F+' post on the 
coil receptacle, and .thence to the ground 
binding post; while another lead, from C2, 
runs two inches to the nearest filament post 
on the detector-tube socket, VI. 

The circuit is of the simplest imaginable 
regenerative .type, with the aerial coupled 
directly to 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 this wooden baseboard, as may be seen in 
the illustration. The capacity, C3, consists of two separately-movable metal plates. 

• 

the plate-circuit elements, and .is controlled 
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 
be shocked into oscillation at wavelengths as 
low as 20 to 100 meters. 

OPERATION AND TUNING 
To place the set in operation, connect your 

regular aerial 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 
22-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, Pittsburgh, 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. 5 with the 
condenser all out (minimum capacity). With 
coil No. 4 you should also pick up. without 
delay, the signals of WLW, on 52 meters. 
With coil No. 2 and most of the condenser 
in, WGY, on 32.77 meters, should roll in 
nicely. 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. Each coil, when 
the tuning condenser Cl 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. Reinartz 
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IN this article, Mr. Reinartz de-
scribes the construction of a re-

ceiver of his own design, which can 
he 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. 
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D
OES the broadcast listener desire to 
build a real "ham" short wave re-
ceiver that will give him real "ham" 

results? This article describes a receiver 
which can be easily built by the average 
"ham" and which will be found I's bring 
stations in not only the amateur band, but 
the briradcast band as well. 

In designing this receiving set simplicity 
was the goal. As may be seen from the il-

lustrations, no baseboard is used; all the 
apparatus being mounted on the panel, which 
is held in an upright position by two 
L-shaped brackets attached to the i ariable 
condensers. In this way connections be-
tween the different pieces of apparatus 
were shi ,rtened, and the whole constructiim 
made much simpler than is otherwise pos-
sible. 
11111, 1111111111114111111111111111811111111111111111111 

The circuit. diagram ; 
is shown at the righ: 
that used in the short-
wave receiver designed by 
.11r. Reinartz. As ex-
plained in the accom-
panying text, the coil D 
is not used when waves 
of 40 meters and below 
are being received. ll'hen 
this coil is out of the cir-
cuit the Variable colIden-
ser, C3, is in series with 
the antenna and tile coils 
.4, 1? and C. The audio.. 
f requeney transf ornier 
.4FT, should have a ra-
tio of 6:1, in order to 
get maxim11111 amplifico. 
¡sis from tire single stage. 

In11101111MMIMM111111111111.111111111111 ,11111 

Li 

Cl 

Tc3 

As may be seen from the schematic dia-
gram, the receiver employs only two tubes, 
201A and 112 types ( or even two 199's) ; one 
a detector and the other an audio- frequency 
amplifier. The circuit is designed for head-
phone reception, so there is only one stage 

As 'nay be sects front the above illustration, all thc apparat sis of the receiver is mounted on the 
front panel, lite feet. F, are attached to thc rear of the variable condensers. 

As te! view of the short-was.e receiver. 

of audio- frequency amplificatii in, which is 
quite sufficient for all work. 1 

NOVEL, CIRC1:11 

Firzd let us consider the circuit which is 
used in this short-wave rtceiver ( Fig. 1). 

' T1 R FC AFT Tz 

o () 
“B".+22 iV *8•-- 14 90V. 

FIG. I 
It will be noticed that there are four in-
ductances, A, B, C and 1). As may be 
seen from the illustrations, these coils are 
bunch-wound, being wrapped together at the 
Inittom with tape and the opposite sides 
being spread apart toroid fashion. Across 
the coil B is shunted a vari ble condenser 
CI, which has a capacity of 250 mmf. 
(.00025-mf.). 
This method is used instead of shunting 

a small-capacity condenser across both coils, 
A and B, for several reasons. In the first 
place. if we have just a few turns in a coil 
shunted by a large capacity even though 
there is a smaller voltage impressed on 
the grid of the detector tube, there is a 
comparatively small resista ice ( that of the 
condenser) in parallel witl: the coil. Now, 
if ive have a coil composed of more turns 
and shunted with a smaller capacity, even 
though we have a greater voltage impressed 
.11 the grid, yet there is a much greater 
cilidenser resistance shunted across these 
same number of turns. In order to obtain 
a compromise between these two c.rtuliti,,ns, 
we shunt only port of the cowl with a rela-
tively /urge condenser. which has less resis-
tance. \Ve get the advantage of a greater 
voltage impressed on the grid of the detector 
tube, and the stations spread out over the 
vhole range of the dial, instead of being 
grouped and crowded in spots. In 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 frequencies. 

Just as in the transmitting end of the 
gante, a short aerial should be used for the 
reception of waves under one hundred me-
ters. This would necessitate using two 
aerials if broadcast stations were received 
also, but in the receiver here described this 
is automatically taken care o in this man-
lier. 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. 
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Fig. 2. 

The location of the binding posts, to which the 
coils are attached, are here shown. 

3. 

Fig. 3. 
The layout of the apparatus on the ¡'a net is given above, with the necessary dimensions. 

2i   BiNDING POST 

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   8 4 4 
80 meters  16 8 8 4 
150-200 meters  16 16 8 
200-500 meters  32 16 8 

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 is 
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. For 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. The 

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 easiest to build and insures practically 
no contact resistance, which is sometimes 
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 operator. 
To insure the set going into oscillation 
smoothly and without the usual "plop," a 

PANEL 2 SQUARE 

large grid leak is employed, 7 megohms. 
This value is not 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.e., 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. 
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— 
SYMBOL Ow., NAME OF PART REMARKS MANUFACTURER* 

C1,C2 2 Variable Condensers .00025 mf. 1 9,13 14 15 17 18 19 20 11  22 

03 1 Variable Condenier 55 ouf. (midget) 2, 17,18,19,20 ' 

APT 1 A. F. Traneformer Ratio 6:1 . 1 9.12,18.16,27,28,29 

04 1 Pined Condenser .0005 af. with grid leak »ousting 4 10,14,30,31,33 

111 1 Grid leek '2 %eschew 5 4,10,14,24,25,30,31,32,34,35 

22 1 Rheostat 6 ohms 6 3,9,14,15,18,20,24,26,31,34 

2 Sockets UI type / 9,14,18,19,20,22,23,34,36,37 

11 Binding Poet, 8 3,14,16,34,37,38 

1 Pamol 7 1 11/ 3/16 inchee 54 39,40,41,41,43 

1 Binding Poet Panel 211, 1 I— 1 3/16 tneel. 54 39,40,41,42,43 

Wire for Coils 80. 16 D.C.C. 44 45,46,47,48,49 

Ti 1 Vacuum Tube Type 201.4 11 30,51,52,53 

72 1 vmmum Tube Type 132 11 50,51,52,53 

Jack Single Civet; it 

1000 ohms choke 

38 9. 3 

NEC 1 R.F. Resistor 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

National Co.  2 Proem, Ms. Co.  

4 Dubilier Cond Coro.  S Davin Radio Corp. 
7 Alden Mfg. Co.  8 R. R. Eby Company 

10 lerowo:Virelese Corporation  II Radio Coro, Of emeries 
11 Reath Radio A Electric 1f g, Co. 14 Pilot Electric Co.  
16 Iet,Redio Labe.  17 Reamarlund Mfg. Ce. 
19 toe.  20 Chelten Electrio Co. 
2/111enlavin Electric Co.  ZLJA,Co1_PrOducto Co.  

Intergotional  General Distrueent Corp.  
28 Thordarson Electric Mg. Co.  29 Jeffereon Electric Ms. Co.  
31 Do Sor Producto Co.  32 Arthur R. Lynch, Inc.  
14 Ammo Producto. Inc.  35 C. E. Bountford  
il C. R. Louts, Inc.  38 Tesley Mg. Co.  
40 Fermi« Ineuletion Co.  41 American Hard Rubber Co. (Redien) 
43 Spaulding Fibre Co.  44 Cornish tire Co.  
46 Rome Wire Co.  47 Rose Wire Co.  
49 Alpha Radio Supply Co.  50 Magnavox Co.  
52 Eatka Laboratories. Inc.  51 C. F. Mg. Co. (Conn) 
55 Ward Leonard Elec. Co. 

3 Hart A Heseman gs. Co. 
6 P.A.D. AndreeTaZ—Uire------
o Patent Electric Co. '  
12 Samson Eloo. Co.  
15 United Scientific Lab. (U S LS  
18 General Radio Co.  
21 Thompeon.Leyering Co.  
24 Allen-Bradley Co.  
27 Amer. Transformer Co. ( emertren)  
10 Leelie r. Butor Co;  
1i Sprague Speolalties Co.  
36 BremermTullv Mfg. CO.  
19 Cresradio Corp.  
42 ?throe Insuleting Co.  
45 Belden Mfg. Co.  
48 L. S. Brach Mg, Co.  
51 gen.Rad Corp.  
54 Bakelite, Corp. 

*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 pert. instead of those listed in the fine column of manufacturer., be earefu/ to allow for any possIle difference in tile from theirs 
originally used laying out god drilling the pawl and lesb-bem. 

sm. 
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An Adjustable "B" Power Unit for 
That Battery Set* 

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

By Fred Canfield 

IX the present radio era the public has 
been enlightened technically to such an 
extent that it is hardly necessary, even 

for beginners, to state the purpose of a 
"B" socket-power unit in an article describ-
ing its construction. For almost two years 
"B" batteries have been replaced by socket-
power units in a large majority of the 
radio-equipped homes where 60-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 
every modern radio installation. 
For the benefit of the fan who is still 

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

to build or, buy a "B" socket-power unit is 
the next problem which confronts the be-
ginner. In this connection, it should be 
pointed out that these devices are very easy 
to build; in fact, much simpler than a re-
ceiving set. The average "B" power unit 
has only one-fifth the number of parts re-
quired by a 5-tube radio receiver, and 
usually a dozen connections complete the 

wiring of the unit. In most cases, the parts 
of a power unit may be screwed to a wo(Iden 
baseboard and wired in less than two hours' 
time. After the assembly of the unit is com-
plete, it is ready for operation, as there are 
no delicate adjustments which must be 
made. Of course, where a metal case must 
be made, this requires extra time; but such 

neat metal case like this will add 
mach to the appearance of the power unit. 
It may be of brass screen, or of iron painted 

oc -Cr. 

a housing is not essential to the operation 
of the unit and the unit may be operated be-
fore the case is complete. 

inEsinx OF UNITS 

"B" socket-power units may be divided 
into several classes, and each 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-piiwer 
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Fig. R—The appearance of 
the completed power unit; 
if it is to be placed in a 
cabinet compartment the 
metal case may not be nec-
essary. A well-centilated 
location should always be 
selected, however. The ° lily 
adfustments are those on 
the front of the voltage-
dizider R, which thus 
forms the panel of the in-
strument, and settings arc 
permanent. A full-waie 
gaseous rectifier tube l', 
the power compact A, the 
condenser block Cl, and 
the three 011C-111 icr of ara d 
condensers, C2. 3 and 4, 
are the only parts required. 

units of two different designs are suitable, 
generally; the first employs a " full-wave" 
gaseous rectifier tube, and the second uses 
either a "half-wave" or a " full-wave," fila-
ment-type rectifier. Equally satisfactory 
results are obtained from both types of 
power units; however, wher a gaseous recti-
fier of the "filamentless" type is used, the 
filament winding of the pow r transformer 
may be employed for heatin the filament 
of the power tube in the odio receiver. 
Incidentally, the rectifier lu e of a "B" 
power unit is the device milk i converts the 
A.C. current obtained from the house-supply 
wires into direct current, and it may be de-
scribed as the heart of the system. 

Regardless of the rectifier used in a power 
unit, the general arrangement of the re-
maining parts is the same in all cases. Every 
power unit of ordinary present-day con-
struction includes: first, a power trans-
former which increases the p tential of the 
110-volt house-supply current to the value 
required at the rectifier tube, as a modern 
receiver must have more that 90 volts on 
the amplifier plates. This t 
also provided with one or t% 
secondary windings which are 
ing the filament of the rectifie 
of the power•tube of the set, 
the low- and high-voltage se 
jugs of the transformer use 
vided with center-tap connecti 
The next important parts of a power unit 

are the filter choke coils; these are em-
ployed to retard the alternat;ng "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 circuit, but this 
design is entirely arbitrary. Choke coils are 
supplied in single and double units. 

ansformer is 
o low- voltage 
used for heat-
tube, or that 
r both. Both 
ondary wind-
ally are pro-
lis. 

ELIMINATING HUM 

Equally as important in the filter circuit 
as the choke coils are the flier condensers; 
these by-pass the A.C. cono fluent of the 
pulsating direct current before, after and 
between the various choke coi s and, in this 
way, make possible the comilete elimina-
tion of the "hum" created by the 60-cycle 
alternations of the supply. Most circuits 
with two choke coils include three filter con-
densers of various values, depending 
largely upon the size of th choke coils. 
The filter condensers must be of high volt-
age rating, as they are coon cted in shunt 
with the maximum output y ltage of the 
rectifier tube, and receive its till force. 
After the current has been stepped up to 

a higher voltage by the ower trans-
former, converted to pulsatin D.C. by the 
rectifier, and filtered by the choke coils and 

*RADIO N EU'S Blueprint Con.tructional N". ;0. ( S,-e page 104). 
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It will be Melt from this schematic diagram how simple the connections of the power unit are. The voltages may be regulated to the requirements of 
any vetiver. The 5-volt A.C. winding is unused, unless it is desired to connect this to the power-tube filaments. 

condensers in the circuits of the power unit, 
it is passed to the voltage-divider 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 each of the tubes 
of the receiver. It consists of a fixed re-
sistor of high value, coonected 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 connection. These con-
densers have a capacity of 0.1-mf. each and 
serve to by-pass slight R.F. currents that 
gaseous rectifiers sometimes generate. By-
pass condensers also are used in the voltage-
dividing circuit between each resistance tap 
and the "B—" terminal, and have usually a 
capacity of 1 mf. each. 

AN EXCELLENT SUPPLY 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 variety of receivers without 
making changes in the design. When suit-
ably adjusted it will supply ample current 
for the operation of a receiver employing as 
many as eight tubes, with a 171-type power 
tube in the last stage; but it may also be so 
adjusted that it will operate a receiver using 
only two or three tubes. From the output 
binding posts any positive potential from 1 

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 each part must be mounted and 
wired individually on the baseboard; but in 
the device under discussion practically all 
of the parts have been combined into three 
units. For example, the power transformer, 

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

trated very clearly in the schematic wiring 
diagram, Fig. 1. In this diagram the three 
principal components of the set, which have 

This toP vicW shows the seven parts used in the construction of the power unit, so arranged that 
connections are the most convenient. Compare this with Fig. 2 on the next page, which illus-

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 1-mf. sections 
are by-pass condensers. This unit is marked 
"Cl" 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, 
I,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; 
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REAL VOLTAGE! 

F 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. 
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One wooden baseboard, 6Y4 x 11 
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). 
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 Cl has been designed especially 
for the power compact and its terminals 
have been arranged to permit the shortest 

g I 8,MAX. 4218+135 VOLTS 8+90 VOLTS B+45VOLTS '*5 B-
Fig. 2 

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 thq 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 tile purpose, the 
job will not be found at all difficult. It is 
highly important, also, to use wire having 
a good insulating covering; this is necessary 
because the output voltage of some 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 "I," "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+Max" post of 
the divider, and to terminal "2" of the con-
denser block. 

Follow this diagram with a pencil as each wire is cut and soldered into place. 
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After the connections 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 receiver. To operate the unit, 
the lamp cord from the power compact is 
plugged into a socket and the current is 
turned on. The knobs on the front of the 
divider should be adjusted until best re-
sults are obtained from the receiver, and 
then they should be considered permanently 
set. 

In operating a receiver with this power 
.unit, it is important always to turn on the 
set's filament switch before connecting the 
power unit with the house-lighting circuit; 
and the power unit should be disconnected 
before the filament switch is turned 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 series 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 used 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 

METAL STRIP 
SOLDERED TO ...........................->"- 
SWEET. 

OPENING FOR $. 
RESISTOR AND ,12 CAGE FITS OVER 
CONTROL UNIT AND IS FASTENEDTO 

RASE BOARD 

Fig. 3—Constructional details of a perforated 
metal cabinet ( optional) to fit over the power 

unit. 

relay; though it is a great convenience. 
After the power unit has been wired 

to the receiver, halt the proceedings after 
attaching the final connecting wire. Then 
if you have 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; you may, of course, adopt 
the "blind" alternative of adjusting the 
power unit until speaker results seem 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 your 

receiver, however, the controls of the units 
are to be let alone. 

THE FILAMENT WINDING 

There will be noticed, under the 110-volt 
cord opening of the transformer casing, 
three binding posts which are not made use 
of in this power unit. They are marked 
"F," "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 
tube ( 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 receiver or, as in some cases, 
an external unit 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 flu, filament of a D.C. 
(storage-battery-type) tube used in any cir-
cuit but the last stage of audio-frequency. 
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/ UNDREDS of different types of 
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 everyone 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. 

WHAT IS "REFLEXING?" 

B'efore 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 
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Fig. A. The simplicity 
of the Two-Tube Reflex 
is apparent on its panel. 
While there are two tun-
ing controls, they should 
keep in step over the 
waveband. RI controls 

volume. 
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too miserly in their 
at tem 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 
• Ratio NEws Blueprint Constructional Anide No. 

A Two-Tube Reflex Receiver of Simple* 
Construction 

c? 

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 transformer-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 undesirable 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 or 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 

60. (See page 104). 

tube. In tuning it will be fotind 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 13x7 inches, and all the 
parts are mounted on a wooden baseboard 
64 inches deep. The total weight of the 
set is only 62 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 surt mer home or 
camp without difficulty. Si ce 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. In 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 variable condensers, .00035-mf. ( Cl 
and C2) ; 

One adjustable condenser, 2 to 25 mmf. 
C3) ; 

One fixed condenser, .00025-ntf. (C4) ; 
One antenna coil, homemade (Li) ; 
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One R.F. transformer, home-made (L2); 
Two A.F. transformers, 31/2:1 ratio (T1 
and T2) ; 

One R.F. choke coil, 85-millihenry ( L3) ; 
One crystal detector, carborundum type 

(D) ; 
One volume-control resistor, 0-500,000-ohm 

(R1); 
Two filament-ballast units, 5-volt 1/2-ampere 

type (R2 and R3) ; 
One battery switch ( SW) ; 
Two tube sockets, UX type; 
Two vacuum tubes, 112A type, or one 112A 

type and one 171A type (V1 and V2) ; 
Two tuning dials, vernier type; 
Eight binding posts; 
One baseboard, 6e1x12e4xet inches; 
One bakelite front panel 7x13 14x3/16 

inches; 
One binding-post panel, 2x1234x3/16 inches; 
One detector panel, 3x1e4x3/16 inches; 
Two phone-tip jacks; 
Flexible insulated connecting wire. screws, 

solder, coil mounting brackets, etc. 

MAKING TILE COILS 

As the coils are home-made, these must 
be wound before starting the construction 
of the receiver. Both coils are wound on 
tubing inches in diameter, and a length 
of 2e4 inches is required for each coil. The 
tubing should be bakelite or hard rubber; 
but a cardboard tube may be used if noth-
ing better is available. However, if a card-
board form is used it should be painted with 
collodion before it is wound with wire. 

For winding the coils No. 28 D.S.C. wire 
is used throughout. In making the antenna 
coil ( LI) start the secondary winding about 
14-inch from the end of the tube and wind 
76 turns of wire. A space of 34-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-
lar in construction to the antenna coil, but 

Fig. I. This circuit diagram shows the characteristic appearance of a reflex circuit. Parts arc lettered 
as in the list and in thc illustrations. 

the windings have a different number of 
turns of wire, and the secondary winding is 
tapped at one point. The secondary coil is 
started 1A-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-
est 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 1/2-inch apart and 34-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 inner terminal of the secondary passes 
through hole "C," and hole "E" is for the 

Fig. C. This top ziew shows the actual sic and position of all parts. 

wire from the tap in the secondary wind-
ing of the R.F. transformer. The wire from 
the outside end of the secondary winding is 
not brought to the base but passes through 
a 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 front 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 
other- 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 
panel. 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 34-inch 
from the edge. Li is mounted in a hori-
zontal position on the left side of the base-
board and L2 is placed in a vertical posi-
tion on the right side. One tube socket is 
mounted in the rear of each coil. They are 
located one inch from the nearest edge and 
34-inch from the rear of the board. The 
two A.F. transformers ( Ti and T2) are 
mounted 13/4 -inches apart and JA-inch from 
the rear of the base. When located in this 
position, each is adjacent to one of the tube 
sockets. The R.F. choke coil ( L3) is 
mounted in the center of the base 21% inches 
from the front edge, and the filament-bal-
last resistors (RI and R2) are mounted on 
each side. The last part to mount on the 
baseboard is the adjustable condenser (C3), 
which is placed on the left rear edge of the 
base. The pictorial wiring diagram shows 
the approximate position of the various 
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pieces of apparatus, but their size has been 
reduced in some cases to show the wiring 
more clearly. 

After the parts have been mounted on 
the baseboard, the front panel and binding-
post panels may be screwed in place. Two 
wood-screws are used for the front panel 
and three screws for the binding-post panel. 

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 (TI 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. 
If 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 to solder the wire 
direct to the soldering lug wherever 
possible. 
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B+ POWER C.—POWER A—B_C:k 
Fig. 2. Pictorial wiring diagram, showing front panel and baseboard of the Two-Tube Reflex. All wiring is in plain view. 

detector D is held by the binding posts B•and P of the A.F. transformers. 
The small panel for the 
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the free terminal of the condenser with ter-
minal "P" of the tube socket Vi. Terminal 
"B" of the R.F. transformer connects with 
the "A—" terminal of VI; terminal "C" 
connects with the stator plates of C2 and 
the "B" terminal of the first A.F. trans-
former (TI) ; 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 
Tl. The "B+" 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 

4 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. 

e  3 .  

DETAILS OF L1 & L 2  
SECONDARY CENTER TAP 

iIlIII:lIllIIIIIlIII[IIIiIIlI I,?' t" - 

PRIMARY 

Ll: PRIMARY 
IS TURNS 
SECONDARY 

76 TURNS 

L 2: PRIMARY 
2ETURHS 
SECONDART 
SG TURNS 

TAPPED 3v3.4 TURN 

Li & L2 W OUND ON SAM E SIZE TUBE , 
WITH * 2.12. 0.5.C. WIRE ON BOTH W INOINOS• 

Fig. 3. Panel and coil details for the Two-Tube Re flex Receiver. 

It is always best to start with the filament 
wiring. First, one terminal of the battery 
to the binding post marked "A—B—C+" 
and the other terminal of the switch with 
one terminal of each of the filament-ballast 
units ( 121 and R2). The other terminal of 
ballast unit R2 should be connected with 
the "A—" terminal (one of those marked 
"F") of the tube socket VI, 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+" terminals of the 
tube sockets (VI and V2) should be con-
nected with the "A+" 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 VI. 

In wiring the R.F. transformer in the 
circuit, terminal "A" is connected with one 
terminal of the fixed condenser (C4). This 
condenser has not been mounted on the 
baseboard, but is held in place with two 
wires; the other wire being that connecting 

Six wires are now required to complete 
the receiver. First, connect the free termi-
nal of the volume-control resistor RI with 
the "G" terminal of transformer Ti. 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-
minal "P" of the tube socket to the free 
terminal of the adjustable condenser. 
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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 
11101.1111111111,1111111111111111111111111111111111111111111111111/111111111111111111/1111111111110,411111111111111iiiiiiiiiiilui..• 

THE "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. 

M OST readers of this article are 
aware of the steady march toward 
simplicity and ease of operation, 

it 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 receiver, and who does not feel 
ready to invest in parts for a new set this 
year, completely batteryless operation is en-
tirely feasible, 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 

By Herndon Green 

unit may be used for the operation of any 
standard receiver using eight or fewer 6-
volt, Yt 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 is 
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 Cl-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 and the tap for the rectifier 
filament is at 12 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 

The simplicity of the "A" power unit described is shown. All parts are mounted on a small 
wooden base and a few flexible wires aie the only connections necessary. The letters designate 

the parts listed on the following page. 

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 condenser bank of 
the electrolytic type ( Cl and C12) is used in 
connection with a heavy-duty l choke coil 
(L). 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 two necessary 
contacts. The electrolyte, which is a solu-
tion of potassium hydroxide, is covered with 
a film of oil which prevents excessive loss 
from evaporation. As a result, it is seldom 
necessary to add water to the cell and there 

110-
VOLT 
ITCH 

SINGLE 
SOCKET 

DOUBLE 
SOCKET 

Fig. 2. A z approzed 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-v It switch in 
the lighting circuit, and the et's 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 appáratus is mounted on 
a wooden baseboard, 7x12304 inches, and all 
wiring is above the base. In constructing 
the entire unit only twelve separate wires 
are used. The average radial 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 çase; but thé 
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 complete 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 and methods of wiring the "A" 
power unit are shown. All parts and wiring are located above the base, which is a block of wood 
12x7x3/4  inches. Also, when making connections heavy, flexible, insulated wire should be used. 

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 folkiws: 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 
ald 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 

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. 

C 3 

Fig. I 
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; Cl-C2, electro-
lytic-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 

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. 
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SYMBOL 0...”, NAME or PART REMARKS MANUFACTURER* 

7 1 Power triuteforner Tapped 'a volt secondary ( special) 1 
1 Filter condenser Electrolytte type 2 

L 1 Choke boll Ileam.duty type ( speCiel) 1 
C3 1 Bv-oesa condenser .25 al. 3 6.7.0.9,10 
V 1 Rectifier tube 2- ampere type 4 11 

1 Porcelain soclot Three..eonteot type (for rectifier tube) 1 
2 Bindint » it. 5 12 

Rook- up wire Spaghetti  2 6 
1 Baseboard 12 s 7 1 4 inches (wood) 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

I Setbuildere Saoul, Ce. (Estee)  
Gemmel Eleetrie Cowpony  

7 Sob* Deutschman Company  
1,0) Meese: Tireless Cerooretion  

2 The Aber Company  
5 IL B. Kb v Illanutooturing Co-
8 Potter Mfg. cc.p.ni  
l westinshouse Electric Mfg. Co.  12 7.-L Pens Laborstorise 

14 

3 Manlier Condeneer Carp 
6 Ooze tire Cannon,  
9 Pelmet Ilenufroturine Co 

I 5 

*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 elan ufecturers. be eareful to allot, for any posealle difference in nee hall% those 
originally used in laying out and drilling the panel end nab-base. 
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How to Build a Dynamic Speaker 

Directions for Constructing an Electrodynamic Cone 

Loud Speaker Capable of Giving the Finest Quality 

GOOD electrodynamic cone speakers 
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. of the method by 
which he successfully contructed one. 

There are two types of cone speakers, 
free-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 
sound is reproduced by the piston action of 
the rigid cone, which is supported at each 
end by a very flexible mounting. This type 

FIG.1 

By Edgar C. Nichols 

requires 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 
eighteen inches square. If the speaker is 
put in a case, the back should be left open 
so that volume may not be sacrificed. This 
case, too, may be considered a part of the 
baffle. 

OBTAINING THE coms 

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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FIG.5 

A filter circuit for use before the primary 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. 

3 
DETAIL OF DOUBLE SPIRAL 

FIG. 2 DEVELOPMENT OF CONE 
F16.3 

Fig. 2 shows the double spiral on which is 
mounted the armature coil; Fig. 3, the dimen-
sions of the paper cone; and Fig. 4 the dimen-

sions of cone support. 

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.—Ennron.) 

Before the flexible support is glued to 
the cone, it should be glued to a five-ply-
veneer wooden ring which is 1/2 -inch thick, 
71% inches inside diameter, and 91/2  inches 
outside diameter. Here liquid glue is again 
used. After this the inner edge is glued 
to the cone, as explained above. The wooden 
ring 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, 

1/2 -inch to et-inch thick. It is fourteen to 
eighteen inches square and has a hole in 
the center, 71/2  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-

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 

AHANDY 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 

This simple 
tester will save 
t h e experi-
menter niuch 
time and trou-
ble when he is 

tracing broken 
or short - cir-
cuits in a 
radio set or 
power supply 
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 

THE 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 
distance does not exceed twenty-five or 

By William F. Crosby 

RHEOSTAT" 

5-WIRE CABLE- F I G. 

JACK ~LAN'  
50,000 - OHM VAR RESISTOR 

LAMP) 

Schematic arrangement of the simple remote-control unit desCribed here. 

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 
tagged, if the insulation is all of one color. 

DESIGN OF THE U IT 

The remote-control unit itself 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 lice a miniature 
radio set. It is suggested, though, that the 
panel be placed on top instead of the side, 
as this will make it some hat easier to 
operate. 
Exactly in the center of the panel we 

place a variable high re istor, in the 
neighborhood of 50,000 ohms s its maximum 
value. On one side of this w place a pair of 
tip jacks, or, as in the case of the unit shown 
in the illustrations, a combin tion jack. On 
the other side and spaced at equal distances 
from the center, we have a ordinary bat-
tery switch, of either the p sh-pull or the 
toggle type. Above this will come a minia-
ture-lamp socket, fitted wit a small six-
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At the left, the remote-control unit is used to operate an electric set by means of a local battery and high-resistance relay. With the direct A.C. 
connection at the right, a power switch and a 110-volt pilot lamp must be used. 
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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 lit 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 

Above, the remote-control device wired for use with a "B" unit and trickle charger; at the bottom. 
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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It is possible to operate several speakers from a number of these remote-control units when wired 
os 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 
tee. 
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 
How a Receiver Ordinarily Using D. C. Tubes 
Can Be Converted Into an Electric Set by the 

Use of Adapters and A. C. Tubes 

T
HERE is considerable confusion in 
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. \Ve will briefly 
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 units 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-frermency 
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 be 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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ments. li the 226-type is to be used in the 
R.F. and first A.F. amplifying stages, the 
transformer should deliver also 1.10 amperes 
per tube, at 1.5 volts. 

It is 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 between; 
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 forvest primary potential that may be 
expected. 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-
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The schematic diagram shows 
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former with over-voltage utput at the ter-
minals is that, in variou converted sets, 
some may have more y ltage drop than 
others due to the wiring. It is, therefore, 
considered the best practi e to use a step-
down transformer with a liberal over-volt-
age factor. 

PLATE-POWER SUPPLY 

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 requirem nts for A.C. sets 
are making their appearan e on the market, 
and will undoubtedly be widely sold. In 
considering the purchase o these units, care 
should be taken to see th t they meet the 
conditions previously outli d. 
The center-tapped resist rs ( R4 and 125) 

may be purchased in the arket, or made 
by winding up with fine esistance wire a 
60-ohm unit tapped in the center. If a po-
tentiometer is used, one ith a resistance 
around 20 ohms will be ne essary. A fixed 
2,000-ohm resistor ( R7), s unted by a 1-mf. 
condenser, is required fo the last audio 
bias; and a similar corn ination (R6) is 
used for the amplifier bia except that the 
latter resistor should be variable or tap-
ped, to meet varying condi ions encountered 
in sets. 

NEEDED ALTERA 

The actual rewiring an 
to be converted follow ii 

standard practice. We 
average six-tube set, con 
stages of R.F., a detect() 
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the wiring connections of a receiver originally designed for D.C. tubes and converted into one operating 
X is an optional type of volume control; its range should be O to 5 mcgohms. 

'th A.C. tubes. 

• 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-tapped 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`resistors 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 

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 a 

special harness. 

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. Our 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 5-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) 

Illustration courtesy Alden Mfg. Co. 
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A Simple "Extension" Two-Tube Receiver* 

A Simple Receiver Designed for the Beginner 

Who Desires Efficiency As Well 

As Simplicity 

M ANY persons seem to be of the 
opinion that the simple two- and 
three-tube receiving sets have gone 

out of style, and that practically everyone is 
now using an elaborate receiver 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 receiver, 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-
&idly, he knows that many worth-while pro-
grams are broadcast from high-power sta-
tions within a few hundred miles and if 

By Beryl B. Bryant 
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The "schematic" diagram of a two-tube receiver which may he used with any type al A.F. ampli-
fier. Headphones also may be plugged into the jack, J. 

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 efficient .tuner 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 receives by reading newspapers and 
magazines, and by hearing his friends talk 
over radio problems, the beginner no longer 
expects .the impossible from a simple circuit. 

Rear view of receiver. 1.1, antenna coupler; L2, detector-circuit tuner; Cl and C2, variable 
condensers; R3, grid leak; C4, grid condenser; R4, volume control; C3, .006.inf. condenser. 

RADIO NEWS Blueprint Constructional Article No. 53. (See page 104). 

He appreciates the fact .th 
do not produce the results 
for them, and most satis fa 
assured by following a st 
design. Also, he does not 
he is to build to one 'tub 
learned from the experience 
at least two, and sometimes 
needed when satisfactory h 
lion is desired; i.e., in or 
shall be selective, sensitive 
quality reproduction. 

In addition to the points c nsidered above, 
the beginner, who builds a simple receiver 
wishes to construct it in such a manner as 
to permit improveinents f ron time to time; 
and he desires a set whic I will compare 
favorably when such addi ions have been 
completed, with the best re ivers available. 
Above all things, he want 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 RADIO NEWS Labora-
tories to satisfy the requi ements of the 
present-day radio beginner. It is a two-
tube hook-up employing a well-known 
standard circuit, which consi ts of one stage 
of neutralized-radio-frequen y amplification 
followed by a regenerative etector. When 
properly constructed, it will be found equal-
ly sensitive and selective ze'th the best of 
four- and five-tube receiver ; though it will 
not deliver the same amuont of volume, sim-
ply because it is not equippe with an audio 
amplifier, which would req re the addition 
of two or three extra tubes. However, it is 
readily possible to construct such an ampli-
fier, and connect it to the receiver external-
ly, at any future date, and this addition 
will make the receiver qui e the equal of 
any four- or five-tube et so far as 
performance is concerned. In short, it is 
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The simplicity and inexpensi..encss of the parts necessary for building the t;,,,,-tabe receiver 
is an advantage. The parts arc lettered alike in the illustrations and the lists 011, PagC-

a real radio receiver which 
may be proud to own, and must not 
sidered a joke, or old-fashioned 
sense of the word. 

anyone 
be con-
in any 

CONVENIENCE OF CONSTRUCTION 

Aside from the electrical features of the 

set, there are many practical advantages 
possessed by the design. A glance at the 
pictures will show the prospective builder 
the features which should require no farther 
discussion. First, it will be seen that the 
design of the set is very compact; the panel, 
on which the tuning controls are mounted, 

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 deep. This makes it possible 
to place the set in a small table-type cabinet. 
Secondly, the mechanical arrangement of the 
set is very simple and very few tools are 
required for its construction. The tuning 
instruments are mounted on a bakelite cr 
hard-rubber panel, but to mount the parts, 
it is necessary to drill through this panel. 
The baseboard is wood, V2-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 of 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 necessary, as it would ef-
fect no improvement whatever in the elec-
trical efficiency of the tuner. 
When the receiver 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 appearance. This makes possible the use 

5+ B+DE T B+AMP A— B— A+ AER. GND. 

A pictorial wiring diagram of the extension two-tube receiver, showing all the necessary connections. At the top is the panel, and below the base-
board, shown separated for convenience in following the lines. Black out with a pencil each wire on the. diagram as you connect it into the set; 

this will aid greatly in the wiring. 
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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 easily 
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 selecting second-class apparatus. 
If 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 either 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 
factory-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 
employed, the set may be operated with 
three No. 6 dry-cell batteries connected in 
series. The set may be used with tubes of 
either type, provided the proper filament-
ballast units are used at R1 and R2 in the 
circuit ( see above). For 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 
heavy-duty batteries; but a large battery 
will be found more economical 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 re-quire 
adjustment. The two dials ( Cl and C2) 

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 nor 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 to 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 rubber, 
18 x 7 x 3/16 inches; 

One baseboard, of wood, 16 x 7 x Y2-inch; 

One "antenna coupler," LI ( For details see 
text and diagrams) ; 

One "detector-circuit tuner," L2 (For de-
tails see text and diagrams) ; 

Two variable condensers, .0005-inf., Cl and 
C2; 

Two vacuum tubes, 201A- or 199-type, VI 
and V2; 

One mica-type grid condenser with grid-
leak clips, .00025-mf., C4; 

One grid leak, 2-megohm, R3; 

Two "filament-ballast" resistors, 201A- or 
199-type ( depending on the tube), R1 
and it2; 

One mica fixed condenser, .006-mf., C3; 

One mica fixed condenser, .0022mf., CS; 

One double-circuit jack, J; 

«  

How the front panel is drilled for the condensers, switch, jack, regeneration control, and variable 
resistor in the two-tube receiver. 
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onstructional details of the antenna coupler. 

LI, and the detector-circLit tuner, 1.2. 

One volume-control resistor, 0 to 200,000 
ohms, R4; 

One battery switch, Sw; 

Two vernier dials; 

Two "cushioned" vacuum-tub sockets, UN-
type; 

Two binding posts marked "Aer." and 
"Gnd."; 

One binding-post strip; 

One roll of flexible insulated wire for con-
nections; 

One table-type cabinet. 

The front view of the 
Begiewer's two-tube tun-
ed-radio - frequency re-
ceiver. Cl and C2, con-
denser controls: T. tick-
ler control; and R4, vol-

ume control. 
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Before buying the parts listed above it 
is necessary to decide whether you wish to 
build or buy the two cois required. If 
you decide to wind the coils at home the 
cost of the set may be materially decreased; 
as suitable wire and coil form may be pur-
chased at much less than the c st of a manu-
factured set of coils. Also, the construc-
tion of the coils is very simpl 

The antenna coupler is the simplest coil 
to make. It is wound on a composition or 
cardboard tube 2 inches in diameter and 
2 2 inches long. There are two windings, 
the primary ( P) and the secondary ( S). 
The primary winding may be itnade by wind-
ing 8 4urns of No. 30 D.C.C. wire about 
V2-inch from one end of th tube. After 
the primary winding has be n completed, 
a space of about 3/16- inch • left vacant, 
and then the secondary coil is wound. The 
secondary consists of 48 tur s of No. 30 
D.C.C. wire wound in the me direction 
as the primary. After the oil has been 
wound, it should be painted ith collodion 
or some insulating varnish a d it is com-
plete. 

In constructing the detecto 
a coil wound with No. 26 

circuit tuner, 
.C.C. wire is 
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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 l A 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 see 
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 fully 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, 
if 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 Cl, 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 is 
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 stator 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 he wired. The pictorial and 

SYMBOL a...a NAME OF PART REMARKS MANUFACTURER* 

1.1 1 Antenna Coupler Rome- made 

• 12 1 Detr4Circuit Tuner Romm.made 

8,13.14.15.16.17„18,19.20.2.1_ Cl.C2 3 Variable Condeneore ,D003 al. a 

11 V2 

CI 

2 Vacuum Tubes 201A or 199 type 2 42.43 

1 Fixed Condenser .006 mf.„ mica type 3 1.5.6.22,23.24.23.21..2419---

1,5,6,22,23,24,25,26,27,28 e 1 Fixed Condenser .00023 mf., mica ty1121.1)1_1.!ªti clips 3 

C3 1 Fixed Condeoeer .002 ml., "de type 3 1,5,6,22,23,24,23.26 27 28 

R1,R2 2 Fil. Ballast Fats 2011141_12VV_•typo 12 6.8,26/  30.45 

. P3 1 Grid Leak 3 131£9hms 4 1.3,6,8.23+23,25,28.29,9001  

25.37.40e' EA 1 Volume Control 0.200,000eohm variable resistor 5 

J 1 Jack Double-circuit type 7 1.5.27,37 

51 1 Battery Seitch 6 1,3,27,37,44 

2 Vernier Dials Front of panel type 7 18,19.40,41 

Tube Socket: DX type 8 1,17,19 .30.23.26.37...38.39 

2 Binding Feet. 9 +Lem 
1 Binding -Post itrip 10 32.33 

Connection Wire 11 1.34..5 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 

7ur Preducta Compuky 7 P.. T. Cunnin;,)em. inenryn.teted 3 Aernoac mi cola.* Cerro-ail nn _2_De 
4 international Ramie. Co.fDurhaml 5 Carter Radio Comnany G Lenin P. linter rn/rpeny 
2 liartirir,sland Company ' I` Anion Prods. de Incorporated 9 XeL Radio iaboratories 

.0 Binaria Fabricators.. Incorporated 11 Cornish Vire Company Co.(Elkay) .../4Achellkgeufaan_padio 

13 Pearearlund liannfectuneleg recysey 14 irlen R. ravovo77 raaPaor 15 >can, Plectri, compels, 

16 Canfield Radio Manufacturing Co. ,7 Benjamin Electric Mfg. Co. IS Karat Electri a tlergany 

11'.gt.lyar.Ilarehall. tarnrynrated i'l_Generel Radio Cacelany 21 Cray A Ilanialeern Mfg_ en, 
22 Reiner Condeneor CorooroViOo 23 Filot_Elestric_ComPanv 24 Sane= Eleotrie renwany 

Incorporated M._291ymet_Manufelturing CompanY 27 Taylor Manufacturing Company _21110strad, 
28 Micamold Radio Corporation 24i_yaboDeqta.O.37.1,L7L-CIMMX-- 30 Haven Radio Corporation 

71 The Carborundum Company ''.2 American Hari Rubber Campan, 33 Formica insulation Company 

3-iateirire_eumnas -cs Belden lanufacturing.COMPoov 36 H. H. Eby Manufanturing réneA, 
Alden Manufaeturing Company 37 Herbert H. Frost, Incorporated '.6.1.._011p.Preacto.tm...sesnany_ 79 

4° The Batton*, Company 4' PPdfl,, Y. Metal RteepiGg Ceepany 42 %retie 
44 Hart & Regameni2L•iou/acturing_CO._ 45 P.M. 

CorporAtian nt Aeeetee 
2j_c...y, vea,.faet•petag raapavy Company (444P43*44.) 
46 Central Radio Laboratories 47 48 
49 50 51 

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

No. 5 3 
It you use allernate parts instead of those lirted in the forst column of man ufact  be careful to allow for any possible difference in sise from thom 

criginally uud in laving out and drilling the panel and subobase 

schematic wiring diagrams, which will he 
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 
be taken to see that the wires which con-
nect to "P" and "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 bunched 
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 both 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 connected 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. 
Label or tag the wires at both ends before 
cabling. This is the most convenient 
method; as the wit es 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+" wire of the 
battery is connected to the "A-F" wire of 
the cable; but they should not light when 
the "A+" wire is touched to the "B-I-Det." 
and "B-1- Amp." wires. If the tubes do 
light when the "A+" 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-
braced 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 
else to a steam pipe; the pipe should be 
scraped until it shows a bright metallic sur-
face, and the wire wrapped around it tightly 
—securely 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 

Complete Details for the Construction of a Loud 
Speaker Which Furnishes Excellent Quality and Volume 
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The side view of the 
double - diaphragm loud 
speaker; this shows how 
the drive unit should be 
mounted so that there 
will be no strain on the 

driving mechanism. 
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B
. \ CK in the primitive days of radio, 
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, but 
seldom saw. If a newcomer wanted to lis-
ten to a program, one of the headphones was 
detached from the headpiece and given him 
and then, in a very uncomfortable attitude, 
each sharer of the phone stopped one of his 
ears with his finger and tried to follow the 
radio entertainment with the other. 

Then came a day when someone suggested 
that, if a phone were placed diaphragm-
down near the bottom of a bowl, music 
could be heard all over the room—well 
heard nearly 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 something yet to be 
dreamt of, it was necessary to place an ear 
very close to the bowl in order to hear 
anything at all. 

Then came the simple horns to which a 
headset could be clamped; then the first 
electrc•dynamic speakers, using a horn and 
requiring lots of power to operate; then the 
electromagnetic horn speakers and cones, the 

reïriiitrz 

COUPLING BOLT BACK 

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 speaker 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 specifications below, was un-
der $10. 

CONSTRUCTION OF FRAME 

The first operation is the assembly of 
the woden frame upon which the linen dia-

VIEW OF 

The 8-inch diaphragm's and the unit, mounted 
in position, are here shown. Compare the 

frame work with the sketch above. 

FRAME 

Fig. I. The details of the construction of the wooden frames, for both the 
diaphragm; also, the mounting of the loud-speaker unit. 

LOUD SPEAKER 
UNIT I 

SIDE VIEW OF FRAME 

large and the small 

phragms are stretched. The back view of 
the frame, Fig. 1, shows how the various 
pieces of cypress or other suitable wood are 
cut and mortised together. This construc-
tion should be followed for, if the parts of 
the frame are not securely fastened by glue-

The front view of the speaker, shorting the 
24-inch diaphragm. 

jog, a rattle will be introduced in the speaker 
that cannot be eliminated without a great 
amount of trouble. After the pieces A and 
B have been glued, the corner pieces E are 
attached. The pieces marked C and D are 
next joined and screwed to the sides B, 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 
inch wide be sewed along each side of both 
the large and the small squares; the one 
being 26 inches square and the other 8 
inches. 
When the joints are thorou hly dried, the 

large square of cloth is placed ver the front 
of the frame, tacking down ne edge; be 
careful to place the tacks f irly close to 
one another, so that there will be little dan-
ger of the cloth's pulling ou . When one 
edge has been fastened stretc the linen as 
tightly as possible and tack own the op-
posite side. This process is repeated for 
the other two sides. The 8-i ch square of 
linen is fastened to the rear frame in the 
same manner. 

PREPARING THE DIAP GM 

Now locate the exact center of both dia-
phragms and carefully, with e point of a 
compass or a sharp nail, force a hole in the 
linen. Be careful not to brea any threads, 
but spread them apart until t e hole is 
inch in diameter. Then preva 1 upon one of 
the ladies of the family to w rk a button-
hole stitch around these two les. 

(Continued on page 2) 
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Television—"Seeing" Music 

(Continued from page 35) 
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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 Ranto 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 not 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. 

Fig. 2. The method of clamping the scanning 
disc to the fan shaft. It must be centered 

exactly. 

L_ 

DOUBLE' 
IMPEDANCE 

UNIT 

1 
NEON TUBE 

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 not 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 
observe the music "pictures," immediately. 
By varying the speed of the motor, you 
can make the patterns move back and forth. 
and up and down, and perform many other 
interesting antics. 

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-

tion), write and let us know. For your convenience, the voting 
blank follows. 

Experimenter Publishing Co., 
230 Fifth Avenue, 
New York City 

Gentlemen: 

T was interested in seeing this copy of Radio News Amateurs' 
Handibook. I would like to see you publish another edition of this 
magazine with i n months. 

I understand that my voting this way places me under no obligation 
whatever. 

Name   

Street and No.   

City  State 
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! An R.F. Short-Wave Broadcast 
Receiver 

(Continued from page 69) 
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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 each 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 (Cl 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 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 

Ll, L2—Two sets of coils ( see drawing for 
details) ; 

Cl, C2—Two S.L.F. variable condensers, 
.00014-mf.; 

C3—One S.L.F. variable condenser, .00025-
mf.; 

C4—One mica fixed condenser, .00025-mf.; 
Tl—One A.F. transformer, 3:1 ratio; 
T2—One A.F. transformer, push-pull input 

type; 

SYMBOL %ewes NAME OF PART REMARKS MANUFACTURER* 

Ll 1 Coil mounting Plug-in type ( a social) 1 
12 1 Coll mounting Plug-in type ( special) 1 

Coils Plumin  type (special). Various alces 1 

to cover different wave bands. 

01.12 2 Variable condensers 00014 mf straight line frequency 2 6 8 10 11 12 13 14 15 16 17 
ea 1 Variable condenser 00025 nf t eight line fre000n:v 2 6.8,10,11 

4.18.19.20.21,22 

3.13.19,2.22.23.24.26 

12.13,14,15.18.17 

04 1 Grid condenser .00025 mf. 3 

ril 1 Grid leak 5 mecohms 4 

R2.113.R4 3 imperitee 1/4-ampere tree 5 

115 1 Amperite 1-ampere tr., s 
116 1 Volume control Equipped with filament switch 4 

RFC 1 R. F. choke . 60 millihenries 1 6 

71 1 A.F. transformer 6 2 

I2 1 Pooh- pull tren Input tree 6 12‘27,28„i9 

12 27 26 '9 /3 1 Push-null choke Output choke coil 6 

PH 1 Phasatrol 4 

3 Dial. Vernier type 6 a...s.T.s.so.s2 
S Sockets DX type 7 8,13,18,25,21,3? 

1 Panel 7 x 24 x 3/16 inch.. 38 33.34:35 

1 Rub-panel 7 x 23 x 3/16 Inchon 38 99,34,35 

3 Brackets 9 inchee hi> ' " 8 15,28,36 

V1,2233 3 Tubes 2018 type 9 37 39 40 

114,515 2 Tube. 171 type 9 37,39,40 

Se 1 Jack switch Double-pole, double-throw type 44 8.20,41 

12 Binding posts 7 1 8,13,25 

Connecting wire Insulated 42 43;44 

_ 

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 
l Aare Product., Incorporated 2 Sera. Electric Conan,' 3 Dubilier Con enSer Corporation 
4 Electral. IncOrporated I Rad/all Companv 6 Rae.= Electrtm romper 
7 R. P. Tb, Marmfacturins Co. 8 Pilot Elec. Mfg. Corpenv 9,0. E. Monufesturing Co. fCeCo) 

10 .14ammnrlund Manufacturing Company 11Bremer Tully Manufacturing Co. 12 Silyer.Marehall. Incorporated 
13 Amoco Products, Incorporate. 140eneral instrument Company 15 Benlamin Electric Mfg Co mary 
16 Gray & Danielson Co. (Rimier) 17Camfield Radio Manufacturing Co. 18 gangemo Electric Corson,. 

19 lobe Deutschmenn 
P. Muter 

Company 20Carter Radio Company 21 Polymet Manufacturing COMDW1T 
22 L..11. Company 25Aeroyox Circle,. Corporation 24 Micamold Rail!, Corporation 
2./.I; Radio laboratoriee,;Inc. 26 laven Radio Corporation 27 Thordareon Elec. Min. Compeny 
liLETICAle Menufacturine Company 29 811-American Radio Corporation 30 Martin-Copeland Commanv 
'I Eurty-Tesch Comnenv 32 Airnao Products Canton/ 33 Mier!! rtbr ,C0tOr.. 10L,-------

34 Formica insulation Cowman,' II American Hard Rubber Companv 3___N6 -ast.lcan_Pglitz_lierflze 
Men-Ral Corporation 37 Radio Corporation of enteric& 38/nauleinz Company of America 59 

40 F. T. Cunninenam. incorporated 41Yanley ganufecturinm Company 42 Ac- e .ire CO3aoy 
12._corni.i., Wire Company 44Beie. 0anuf-aturing Com-ony 615 
46 47 . 
. ' 

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

If you me a/termite puts insteed,of those listed in the first column of man ufacturers. be careful to allow for any possible difference 
originally used in laying out and drilling tie panel and sub•bas.. 

.•:. i•Oyelel. IFt.... tub. Co. , 

THE PARTS 

n size from 'lose 

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, 3/4 -amp. type; 
R5—One filament-ballast unit, 5-volt, /o 2-
amp. type; 

R6—One 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; 

VI, V2, V3—Three vacu 
type; 

V4, V5—Two power tuts 
SW—One jack switch, D 
Three tuning dials, vernier 
Five vacuum-tube sockets, 
One panel, 7 x 24 x 3/16 
One sub-panel, 7 x 23 x 3 
Three brackets, 3 inches lu 
Twelve binding posts; 
Two coil mountings ( see 

tails). 

m tubes, 201A-

171A-type; 
P.D.T. type; 
type; 
UX-type; 
inches; 
16 inches; 
h; 

rawing for de-
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Building a Linen-Type 
Loud Speaker 

(Continued from page 100) 
à11/ 1,4111 11 11 1111111111111111111111111111111111111111111111111111113111111111111111,111111111111111111•1111•11/111111111111111111111111 

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 each 
coat dry before applying the next 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, 1A-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 tightened 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 1/2 inches 

("A, B") ; 

2 pieces of cypress, 24 x I o 
2 pieces of cypress 

; 

4 triangular pieces cypress 
; 

2 squares of medium-weig 
26 inches, and the other 

4 13/4 -inch woodscrews (" 
2 V2-inch washers ("G") ; 
A o/2-inch 8/32 brass screw 
A package of No. 4 cut t 
A roll of passe-partout bin 

10 oz. collodion (Obtainab 
or varnish; 

A balanced-armature loud-
driving rod ("I"). 

After the unit has been 
speaker brought to the poi 
tions satisfactorily, it sho 
It is risky practice to med 
chanics of a speaker un 
trained in that field. Th 
whenever a unit proves del 
it to the manufacturer. 

x 1 inch ("C") ; 
1/2 x 1 inch 

x PA inches 

linen, one 26 x 
x 8 inches; 

and nut ("H") ; 
ks; 

'Cr; 

e at drug store) 

peaker unit with 

installed and the 
t where it f unc-
Id be left alone. 
le with the me-
t unless one is 
• better practice 
ctive is to return 
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D.C. to A.C.—And How 
(Continued from page 95) 

heavy-duty rheostats are already on the 
market. 
We have previously referred to tempo-

rary line-voltage 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. The 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-
sertion 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 sets 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 
ideal. The heating of the heavy filament is 
slow in following the rheostat 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-
ever; 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-

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 effect 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 secondary, 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 exact reso-
nance with the received 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 minimum. 
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 are 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 are 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) require, 
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 he 
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-

P F F - 

turbances which sound very much like static. 
When separate-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 secondary emission; 
namely, that caused when the grid gets 
sufficiently hot to emit ( independently) elec-
trons. This will, of course, disturb the 
stream 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) 
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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. 

TOP VIEW 

Above, a side view of the midget tuning con-
denser Cl. One lead runs to the top of the 
grid winding S and to the aerial condenser C3, 
formed by the small adjustable plates shown in 
the top and side views. Its adjustment for tile 
aerial used must be determined by experiment. 
The two opposed 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 burnt-
out UX-type tube. 
This is large 
enough to give 
room for the tick-
ler winding T and 
the aerial-second-
ary S, of suitable 
size to be tuned by 
a 32-mmf. con-
denser (Cl) up to 
64 meters. Above 
this it is necessary 
to add a cardboard 
extension to the 
base to increase its 
height. Details for 
the five sizes of 
coils will be found 
on the first page 
of this article. The 
eon used ?OH: shown 
in plan at the bot-
tom, are as fol. 

top of grid winding to "P" prong; bottom 
of grid winding to "F+"; top of tickler (T) to 
"F—"; bottom of tickler to "G." 
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rRADIO 
NEWS 

BLUEPRINTS 
yOU can obtain a complete set of 

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 Short-Wave Re-

ceiver." 
70—"An Adjustable 'B' Power Unit 

for that Battery Set." 

These blueprints were formerly 
given 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   1.75 

When ordering, be sure to mention 
Name of Receiver and Number. 

RADIO NEWS 
230 Fifth Ave., New York 

How to Build Your Own Television 
Receiver 

(Continued 

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 neon 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, which 
will instantaneously 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; 

from page 43) 

although this simplified appearance has been 
secured only after a great deal of research 
work with gaseous-conduction tubes and neon 
lamps of all types and fur many different 
uses. Indeed, the developm nt and refine-
ment cf this device has invol ed a review of 
many rare gases, a deep s udy of atomic 
structure, and a long proce s of reasoning 
out the acrobatics of electrons. The highly 
intricate action taking place i the miniature 
universe of the gas contain d in the tele-
vision lamp is, therefore, not at all in keep-
ing with the utter simplicity f the mechan-
ism and electrical features of 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 or the other of 
the two flat and parallel pl 
depending upon which plate 
the positive and which to th 
of the power supply. The tw 
are so placed with respect t 

to utilize the principle of "s 
lation in order to prevent ' 
the plates which, of course, 
very desirable. 

tes; the effect 
s connected to 
negative side 
parallel plates 
each other as 

ort-path" insu-
glow" between 

would not be 

1101I TO WILD TOM OU TELEVIS101 RECEIVB1 

SYMBOL NAME OF PART 

leglater ma30.0.13,0 
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1 Origpw_dano• wsit_ 

U.113.R4_ „1.- E/1...hallatt  mug, 
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- -L__ IsamaLteeti_—. 

1141.11_ _- L-_ 

ftlinwitt-R153161.---

11111613.1.3.1Mil__ 
  1 _1.1**Larld. 

REMARKS MANUFACTuRIO 

Beetle **mu.% tni  

tewer.woung 
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nits with aim for pleg_Fewister 
1/1.fflarLitS2--_   
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hi   1 ,  Variable resistor  0.10.00D cam  1.12__ -12.-
IL— _I__ /0s4444.4  10.elm  _..111__ _IL_ 

117   1  Rumwtog  _100eba_  
1 Rag witch  Pear-ohageg  

1 2000 tos.  Ilwes.ges glow Lao  18•" 

1 rube mast  Aktrge  .50 

1  JAM  DeatIe «vault  
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NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 
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3 'Misr] Omen:  
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15 
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18 

20 

21 

23 

24 

25 

26 

27 

*THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS 
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. 
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WHOLESALE PRICES, 
fórDecilers,Community SetBuilders,General Repdinnen 

and Agenis! 

?iâb ler5 

e- `e‘flOOKUPS 

150 
I LLUSTRATION3 

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. 

dairei 
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. ( If you have Catalog No. 
18, just ask for the Television Supple-
ment.) 

Those having No. 
18 catalog should 

write to us for new 

Supplement de-
scribing all latest 
improvements in 

Radio. 

¡J LUI fivm *adie Oldesibail Ordediousei 
We are the oldest established, exclusive radio mail order house in the country. All orders are positively shipped within twenty- lout 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 country. You will find in Catalog No. 19 the largest assortment of radio 
merchandise in this country. Radio Specialty carries more radio parts and radio material than any 
other house in the country. You will find in this catalog positively the largest variety of radio 

rchandise. 

‘IRASCO "has it to meIf you are in need of certain small radio parts that other radio and mail order houses do not bother 
carry, get the Rasco Catalog and you will find the small parts there, anything from a screw to cop-

per ribbon, telephone diaphragms, as well as thousands of other small radio findings. Just to men-
tion a few: 

ANYTHING 
IN RADIO 

f 

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, switch 
points, lock washers, carbon grains, ground clamps, metal pointers, insulated 

tubing, low melting metal, antenna connectors, as well as thousands of 
other articles. ll'e carry the Largest Variety of Small Radio Parts in 

the World, ll'e also carry :Ill Standard Radio Mer-
chandise. 

108 PARK PLACE, NEW YORK 
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1929 RADIO BOO 
N e w Tlook-ups. 
This book shim,: 
1,11W to in a k e 
Short - Wave Re-
ceivers and Short-
W a o e Adapters. Wee 
Dow to use the pi 
n e W screen- geld 
tube in D.C. and 
A.C. circuits. How to build T'oser. 
Amplifiers, and ABC Eliminators 
Up-to-the-minute informattbn en 
all new radio developments. 
Set Builders. Fans, Dealers, send 
ter it todav! 
 • 

KARAS ELECTRIC COMPANY 
4G43L N Rockwell St.. Chicano. III  

Please send me your Free Book 
Name   
Address   
City  Stair  

'Round the World with New 
Karas Short-Wave Receiver 

Enjoy the thrills of hearing stations thousands 
of miles away. Karas engineers have developed 
short wave equipment to highest point. Easy to 
build. Easy to tune with Karas Micrometric 
dials. 63 to 1 ratio. Uses Karas condensers, 
built 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, Ill. 

Name   

St. and No.   

City and State 4043-1. 

AMAZING 
KPH 124C 41+ 
,\Kuntilitte of the year Zbú0 

from the pen of the renowned 
editor and Scientific Experi-
menter HUGO GERNSBACK 

Against art amazing background of mechan-
ical. electrical and chemically altered life of 
mankind there is set a brilliant and rotor-
fill romance in the life of the greatest liv-
ing scientilt of that age.' 
Ralph's love for the beautiful stranger. his 
conquest of his rival and the worsting of 
the great ,,aturnine Martian, culminating in 
• running fight In spare with tragedy and 
terror conquered by almost unbelievable and 
incredible weapons, snake one of the mont 
interesting and gripping stories ever told. 

$2.15 POSTPAID 

Experimenter Publishing Co., 
230 FIFTH AVENUE 
NEW YORK, N. Y. 

WORLD SCIENCE and 
ROMANCE IN THE 
"YEAR 2660" 

Simple Remote Control Device 
(Continued from page 93) 

The remote-control box is opened 

here to si-ow the location of the few 

parts and the simplicity of its con-

struction. At the left, the pilot 

lamp behind its jewel; in the center, 

the 0-50,000.o/sin variable resistor 

which controls the volume of the 

speaker or phones plugged in; right, 

the speaker jack. The combination 

shown here will allow the option of 

using phone plug or cord tips. 

probably be best for this purpose. The wir-
ing, too, 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 carrying 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 eliminator 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 together. 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 specifications are given for the 

panel and box; as the es-perimenter may 

constract them to snit ! his apparatus. 

That illustrated here is about six inches 

reiae, two inches high, and two inches 

deep. It MO :V be :gsed as a portable 

c.mtrol in the manner il.invtrated in the 

heading of this article. 

RUBY 
LENS\ 

BATTERY 
SWITCH 

10 SET 

I- V. MAZDA LAMP S0,000- OHM 
AND MINIATURE SOCKET -" WAR ESISTOR 

S- WIRE CA 
STRANDED WI E. EACIe WIRE 
COVERING IF A D'EFERENT COLOR 

10 SET OUTPUT 

Bel INTERIOR WIRING 
A BA1. FIG. 6 

be reduced at one outlet only. The device 
is so small that it may be conveniently 
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 wily is to have 
the wires in the wall with outlets as needed 
in various rooms. The loud speaker may be 
carried about from room to room; or there 
may be a separate speaker co each remote 
control, which is more conve ient in many 
ways, if this luxury can be fforded. 

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 
the mineral contents may ea 
action which will destroy th 
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 rlm which re-
tards evaporation. 

ouse is used, 
e a chemical 
efficiency of 
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Price $1.97 

RADIO 
EDUCATION 

IN 5 VOLUMES 

"THE RADIO 
EDUCATOR" 

Theory, Design, Construction, 
Operation and Maintenance 

LEARN AT HOME 

THESE five component 
parts of a complete Radio 

Instruction Course are outlined 
in five volumes that contain not 
merely the essentials as so 
many books do, but more, they 
contain all that any modern up-
to-the-minute textbook on any 
subject would cover. They are 
in themselves a COMPLETE 
radio education teaching every 
possible portion of Radio 
science. 
Size of each book 6 by 9 inches, 
handsomely bound and illus-
trated with charts, diagrams, 
descriptions of equipment, etc. 
Each volume 52 pages. 
SEND NO MONEY for these 
books. Just forward your name 
and address. We send you the 
books at once. On receipt of 
same you pay the postman 
$1.9 7 plus a few cents postage 
and then they are yours. 

Distributed by 

The Consrad Co. 
Incorporated 

230 Fifth Ave., New York, N. Y. 

A.C.-D.C. 
Any Cycle 

Delivers up to 100 volts 
on any set. Full tone, 
Clarity, Volume, Distance, 

Logs 380 Stations 
From CUBA to CANADA! 

Never in the history of Radio has there been anything 
that gets such sensational results at this astounding low 
price. Just read this let ter received April 26th, 1928: "Your 
Townsend does its work, anti more besides. I have it working 
about six or seven hours every day. I have tuned in 351 
Stations all over the country, and Canadian, ('uban, Mexican. 
and Haiti Stations—all on a 5-tube Atwater-Kent. And 
besides, only a 60-foot Antenna. Yes sir, it Is a dandy! 
Nobody can beat it." 

(Signed) WM. SCHULTZ, 
72 Seventh Ave., N., Tonawanda, N. Y. 

Just plug a Townsend " S" Power into light socket and get 
your share of tin,. radio thrills. 

SEND ONLY $1.00 
SfififilY fill ( lilt CO1111011 and slip it into on envelope with onlY 

$1.00 anti mail at ont, Your Townsend ' II " Socket Power 
Unit will be sent prompt ly. Deposit only 85.85 plus postage 
with the post man. Try out 10 days—t hen if not more than 
pleased return it. aud purchase price will be refunded. 

TOWNSEND 
LABORATORIES 

713 Townsend Street 

Dept. 21 

CHICAGO, ILL. 

Money Back Guarantee 

Approved 
and passed by the rigid 
laboratory tests of Popular 
Radio and Radio News 

10Days 
FREE 
TRIAL 

With a 

TOWNSEND 
"B"SocketPower 

From This Month's Mail \ 
Lincoln Place, Penn. 

The Townsend " It" which t reteived about the 
rn"nth$ ago has given excellent results and I like it 
very much. —Lee il. Thomas. 

Knoxville. Tenn. 
Your Eliminft:or is a " bear cat." llave used it for 
eight months now on my Atwater-Kent without 
any trouble. Fred W. Schuler. 

Orlando. Fla. 
!lave had fine reception with the Eliminator pur-
clutsed from you last September. L. E. McConnell. 

Louisville, Ky. 
Inure tried four different types (two high-priced 

tinco) and find your Eliminator the best. 
—W. S. Payne. 

Houston. Texas. 
After using your Eliminator for a month I find it 
works just MS good as a $30.00 one. I have had no 
trouble at all with it. —W. P. Kriegel. 

Thorold, Ont. 
Have had more than eight months' continuous ser-
vice, with more volume than a hen I used batteries, 
both dry and wet. 1 am perfectly satisfied with 
your Eliminator. —Percy E. Winfield. 

Hattiesburg. MISS. 
I have been getting very good service from your 
Eliminator purchased last fall. —D. W. Stevens. 

Frankford. Ont. 
I am more than satisfied with your Eliminator. 
It is equal to any other on the market. at far h 
higher prices. —A. J. Bingham./ 

Attach Onlir 
$1.00 to this 
Coupon 

Mim »ma mum, am emu •mh mu» ma 

TOWNSEND LABORATORIES 
713 Townsend St., Dept, 21 Chicago, Ili: 

Gentlemen: Attached find $ 1.00. Kindly 
send at once Townsend "B" Socket Power 
Unit, COD. for $5.85, plus postage, on 
guaranteed 10.day free trial. 

Name   

I Address   

Send ene CitY  State  
I Vereilidee 

e  A REAL SPECIAL OFFER! 

LIST PRICE 

$39.50 Ea. 

EXTRA $13.75 
SPECIAL  

Brand new, in original 

factory cases complete 

with extra fuse. 

The New Gould 
Kathanode 

• 

nip ower 
COULD PRODUCT 

(WITH BUILT-IN RELAY) 

Automatic Radio "A" Power From Light Socket 

Model AC-6-K (6-volt) Kathanode tnipower 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. Installed 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 expen, 
anti when sold it will take rare of itself. It is very economical and will outlast 
several storage batteries. Its Kathanode construction is an exclusive patented 
feature now being used by the U. S. Government in their Submarine Batteries 
nideli are furnished by Gould. 

Equipped with a new noiseless Bettina Charging Unit which has four graduated 
charging rates and in addition one booster rate ( 1% amperes) for an emergency 
charge. Operates on 110-120 V., 50-60 A.C. cycle current. 

AMERICAN SALES CO., 19-21 Warren St., New York City 
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CENTRA LAB 
RADIONM 

n following re-
istances: 0-2,000 
h nt s, 0-50,000 
h nt s, 0-100,000 
h m s, 0-200,000 
h m s, 0-500,000 
huis. List price, 

$2.00 

Control the Power!!! 
An abundance of power is a great asset to any radio, but that this power may be used 
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. Every 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 Radiohm is an outstanding example of the superiority of the entire 
line of CRL Resistances. It is used as a volume control. "B" voltage control; in fact, 
everywhere that a smooth, noiseless variable resistance of this kindtis 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 become noisy.) 

One turn of knob gives complete variation. 
(the entire resistance range iront maximum to minimum is ob-
tained by one turn of the knob.) 

Insulated shaft and bushing. 
(eliminates body capacity in a critical circuit.) 

Constant resistance. 
(it is completely encased and cannot be affected by atmosphere 
or temperature changes.) 

Noiseless, smooth and easy adjustment. 
(no scraping or scratching: knob turns like velvet: can never 
bind or work hard. Absolutely no noise in the speaker.) 

Rigidly built; fully guaranteed. 
(all bakelite and special metal construction makes possible a 
fool-proof unit and an unqualified guarantee of satisfaction.) 

Send for booklet of picture and wiring diagrams—"rolume and Voltage Controls— 
Their Use." It is free. 

CENTRAL RADIO LABORATORIES 
34 Keefe Avenue, Milwaukee, Wisconsin 

Cent lealab 
f 

e , 

• 

Making it GOOD— 
Then PROVING it! 

How Hammarlund 
Drum Dials Ire Tested 

The new Hammarlund Knob-Control Drum Dial has a driving 
mechanism that will outlast the receiver in which it is in-
stalled. In laboratory tests, made on the machine pictured 
above, the special silk and linen cable drive withstood 363,-
600 full-range movements of a heavy, four-gang condenser— 
more than fifty years of normal use. 
No fraying, no breaking, no slipping, no backlash. We knew 
it was good—now we have PROVED it. 
Unique design permits the control knob to be placed any-
where on the panel for attractive balance. Standard knobs 
are used so that rheostats, volume control and other panel 
instruments can be exactly matched. 
The escutcheon is mottled bronze, richly embossed. Its 
shape is graceful and well-proportioned. It adds dignity and 
beauty to the finest receivers. Use it on your receiver. 

Write for folder. 

HAMMARLUND MANUFACTURING CO. 

424-438 W. 33rd Street, New York 

Beiztot RacLo-

ammarlund 
P IR E C / 5 ION 

PRODUCTS 

THE FUTURE 
By Professor A. M. Los+ 

"THE FUTURE" is one of the most renlarkabi (-
books of the age. Professor Low, the autho'r, 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. 

This book has received favorable comment in book 
reviews the world over. Do not neglect to rind this 
treatise on the future by Professor A. M. Low. It 
is a literary treat for everyone. 

Mail your order now! Don't wait, every-
body is reading this remarkable book. 

Price—$2.00 

Experimenter Publishing Co., 
230 Fifth Ave., New York, N. Y. 

Gentlemen: Enclosed find check or money order (check 
which) for $2.00. Kindly send me a copy of Pro. A. M. 
Low's new book, "THE FUTURE." 
Name   
Address   

City  State  
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How to Build the Fan Motor 
Television Receiver 
(Continued front page 39) 

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 receive 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 headphones and plug them 
into the detector 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 
usual practice to adjust the "C" bias on 
the last amplifier stage, so that the tube 
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 

VARIABLE 
HIGH RESISTANCE 

TO CONTROL 
NEON TUBE 

100 TO 150 
OHM RESISTANCE 

OPTIONAL LISTENING 
CIRCUIT 

STANDARD 
V T SOCKET 

NEON 
TUBE 

•'FAN MOTOR 
(ABOUT ikH P 

PUSH BUTTON 
10 TO 15 OHM 

VARIABLE RESISTANCE 

Above is a schematic diagram of the Fan 
Motor television receiver. A push button 
cutting a resistance out of the circuit speeds 

up 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 
rases 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 
repay you. 

Electrad Radio Controls 
meet most rigid engineering tests 
Scientifically designed, superbly constructed of only the 
finest materials, Electra(' Controls assure sound and prac-
tical protection against fluctuating voltages, assure 
smooth transmission of volume, and eliminate oscillations. 
Electrad specializes in a complete line of resistance con-
trols for all radio purposes, including 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 use of sliding clip taps—all 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-pantl, or use 
as front panel on metal cabinet. Provides binding; 
posts for all B and C voltages. Price $ 12.50. • 

• 
• 
• I 
• 
• Bk 
• Kee 

VARIABLE HIGH lee,: • e. • e 
4 

• 
• -4 e 

Exclusively licensed by Technidyne " y 
Corporation under U. S. Patents I_ "",i;e 
Nos. 1,593,65.8, 1,034,103, 1,034,104. •• 4 
Superior in design and construe- • 
tion for ttse wherever accurate and / ‘iA4Feee 
dependable variable high resist-
ances are required in high fre-
quency circuits. No harmful 
capacity or inductance effects. • eie 
11 types—A to L. Poten- • e • e 
tiometer in all sizes, $2.00. Seeeseeef e, 
All other types, $ 1.50. 2' a' ^•  e 

ROYALTY 

RESISTANCES 

ELECTRAEt 
 CORTLANDT  

ADIO PANELS 
Latest Circuit Panels Bakelite 

Hard Rubber 

SHEETS 
RODS 
TUBES 

ENGRAVING IN STOCK 
Drilled to specification and beautifully DRILLING 

decorated. MACHINING 
Lowest Prices 

CORTLANDT PANEL 
ENGRAVING CO. 

Special Panels 
to order 

165 GREENWICH ST., N. Y. CITY - CORTLANDT 1352 
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Tune In on the 
Short Waves 

Cet distance—escape static on the long wave broad-
cast hand. See Call Book for short wave stations. 
SUBMARINER wave band includes all powerful 
stations that broadcast programs on short waves— 
thousands of SUBMARINERS now in use—short 
waves are the new adventure—a new thrill awaits 
you. 

Short Waves Popular 
The SUBMARINER has taken the country by 
storm. Nothing made like it. Many users have 
been getting London, England; many get Holland, 
even in summer. 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 is easy to connect a SUBMARINER. Simply remove a tithe from receiving set and place in SUBMARINER 
socket: then insert SUBMARINER plug in Place of tube. Attach regular aerial and ground to clips on SUB-
MARINER. That's all. No changes in wiring of set necessary. No additional tubes, batteries or cords 
required. if set operates a bail speaker, it will do so with SUBMARINER. We guarantee that the SUB-
MARINER will operate within the wave band covered equal to any short wave receiving system known, when 
attached to your receiver. Get the short wave musical programs and oil er activities television signals. 
Never before lias so much in radio been offered for so little money! Order a SUBMARINER notch 

FOUR MODELS 
20 to 65 meter range—for battery operated radios, $ 15.110. For all electric radios. $17.50. 12 to 100 meter 
range—for battery operated radios, $22.50. For all electric radios, $ 22.51.1. 12 to 180 tatter range models have 
interchangeable culls. 
If your dealer does not carry, order direct from factory. Sent anywhere in the V. S. post paid upon receipt 
of price. Canasta and Foreign, title additional. Money order only. Also sent C.O.D. plus postage in U. S. 
If $1.00 accompanies order to insure carrying charges. In ordering lie ..urn to name set and tubes used. such as 

UX11»,), 2U1A, U.X226, or U17227. See dealer or order direct today-

J-M-P MANUFACTURING CO., Inc. 
3121 Fond du Lac Ave. Milwaukee, Wis., U. S. A. 

IA REAL SPECIAL OFFER! 

UN i-RECTRON POWER AMPLIFIER 
(Ideal for use with Dynamic Speakers ) 

As the Uni-Rectron stands 
it is a super poweç ampli-
fier, which can be used in 
connection with any radio 
set and loud speaker. Bind-
ing posts are provided for 
input to the Uni-Rectron 
and output to the speaker. 
Requires no batteries for its 
operation. 
It obtains its power 
the 110 volt 60 
cy cle alternating 
current lighting cir-
cuit of your house. 

from 

Model AP-935 

List Price $88.50 
(without tubes) 

Special $ 19.15 ea. 

The UN-210 super power 
amplifying tube and the 
UX-216B or 281 rectifying 
tube are used with this am-
plifier, which cannot over-
load. From the faintest 
whisper to the loudest 
crash of sound—R. C. A. 
Uni-Rectron amplifies each 
note at its true value. High 
and low notes are all 

treated alike. The 
volume and quantity 
delivered will be a 
revelation. 

Every one new and packed in original factory carton 

AMERICAN SALES CO., 19-21 WARREN ST., NEW YORK CITY 

ave You Obtained Your Copy of 
S. Gernsback% Encyclopedia? 

D Beautiful Limp Suede Edition $5.00 
D Keratol-Leather, stiff binding   2.00 

Write name and address in margin; check which binding desired. 

S. GERNSBACK, 230 Fifth Avenue, New York, N. Y. 
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Are You On the Preferential List? 
Over 12,000 live dealers receive our BARGAIN BULLETINS 
regularly. We are the pioneer 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. 

RADIO CIRCULAR CO.. INC. 
225 Varna St., N. Y. City, N. Y. 

Gentlemen: riffle place my name on your Preferential List to 
receive your BARGAIN BULLETINS. 

Name   

Address   

Use this coupon today. 
We are always making 
good "buys" and this is 
our means of passing the 
news to you. 
Keep Posted! 
Radio "Buys" 
Make More Sales! 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Read - - - 

RADIO 
NEWS 

THESE 
SPECIAL SECTIONS 
FOR EVERY FAN 
Besides the latest set construction articles 
and editorial matter covering 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 readers 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. 

BROADCASTAlICS 
A page devoted to humor of pur ly 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 mouth This compara-
tively new industry is fast gainikg popularity. It 
opens a new field for experimenting to our friend, 
the lair." 

WHAT'S NEW IN ADIO 
Wherein all new radio apparatus is fully described 
and its use explained. This section is especially 
valuable to set builders. 

THE RADIO BEGINNER 
.As its name signifies, this section is devoted to the 
iadio beginner. All the elementary principles of 
radio are discussed and full (OHS ructional data for 
the simpler sets given. Full-sized blue prints of 
the circuits treated are given FRBE on request. 

RADIO WRINKLES 
This department contains many tuggestions helpful 
to the radio enthusiasts. Each contribution pub-
lished entitles the author to a ear's subscription 
to RADIO NEWS or, in cases where he is already 
a subscriber, a year's subscription to either 
SCIENCE AND INVENTION: or AMAZING 
STORIES. 

R A DIOTICS 
,4 humorous page of misprints contributed by our 
readers. For each 0110 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 awarded the RADIO 
NEWS LABORATORY CERTIFICATE OF 
MERIT in the month past, is (*.tied, and a tech. 
nical description given of its purpose and charac-
teristics. 

I WANT TO KlteW 
This department is conducted by r. C. W. Palmer. 
Its purpose is to answer the difficulties of our 
readers. The value in which the "fans" hold this 
section can be better realised rnhen one considers 
that there are over 5,000 letters received from 
readers each month. Naturally nly the more im-
portant ones are printed in RA 1IO NEWS. 

Do not neglect to obtain your ropy of 
RADIO NEWS. Each issue sver 100 pages. 

Fully illustrated—large m gazine size. 

THE 25 C COPY 

AT ALL NEWSSTANDS OR W RITE DIRECT 

EXPERIMENTER PUBLI HING Co., Inc. 
230 FIFTH AVENUE - - N W YORK, N. Y. 

City   tate  9S1Use the Coupon. 
\naninnummunommonmonmonnononnum moonnummommuumummummumunounimmunimunnonnumonnummummumuummummiumumunin. 
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Headquarters for Short Wave 
and "Ham" Equipment 

THE Barawik Company is the pioneer 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 

Please send me the big free Barawik Radio 

Guide, Catalog and Radio Cyclopedia at once, 

showing the many new bargains you offer. 

Your Name   

Address   

City  State   

Short Wave Circuits 
Carried in Stock Ready for 

Immediate Delivery 

Aero Coil Kits 

Aero Short Wave Receivers 
Aero 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 

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 Engineers is 
Claude DeGrave, a member of the engi-
neering staff of the DeForest Company of 
this city. "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 In 
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-
prietorship 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 

s, through its help." 

- 

LECTR IFY OLD 

EACH of these plans, developed by the Radio Association of America, is a big 
money-maker. Set owners everywhere want 
to get rid of static, to have their sets operate 
from the electric light socket, the tone 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-
ing, 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-j opportuni-
ties in Radio by joining the Association. 

Join the 

Radio Association 
of America 

A membership in the Association offers you the easiest 
way into Radio. It will enable you to, earn $3.00 an 
hour upwards in your spare time—train 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. 

usu MAIL THIS COUPON NOW 
RADIO ASSOCIATION OF AMERICA 
Dept., R N H -54513 Ravenswood Ave., Chi 0, Ill. 
Gentlemen: Please send me by return mail full details of 
your Special Membership Plan, and also c0p7 of your book, 
Your Opportunity in the Radio Industry." 

Name  

Address  

City Stec  



olte-Malie Your Radio 
Clear as a Bell Pe 
e'awith Marvelous New 

? GROUND AERIAL! 
Sub-Aerial 

Endorsed by Experts 

Nlav fill,. 192S. 
"I am very glad to state that after 

testing many Aerials in 111Y I.abora. 
tory I find your Sub- Aerial is the 
best for clarity of tone and elimina-
tion of stall,, also for greater volume 
1 selectivity. 
"Your Sub-Aerial will fill a long-

felt liant among the Kadin Fans." 
A. B. Johnson. Radio Engineer. 

Aug. 31. 1928. 

"1 received my l'n.let ground Aerial 
all O. K. It lia, any aerial heat 
bane ever seen. I have used every 
aerial on the market since I have 
been a radio fan. The first day t 
installed it I got distant stations that 
toy set had nos er touched before. It 
w lori t gOOd radio weather either. I 
Oit stations in the Ead that I had 
never dreamed of gett ing and with 
absolute clearness and without static 
or interference. I heart rernnUlle11.1 

your Instrument to any lover of grmd 
radio recept ion." 

A. N. Whlteau. 
Box 5t;:',, El Rego, Okla 

Get Amazing Distance—Greater 
Volume and Finer Selectivity 

Without Distortion 

Why go on listening to terrible static and other madden-
ing outside noises? Now you can get the real music your 
present Radio is capable of giving, by hooking your set on 
to the clear, practically static free ground waves with 
Sub-Aerial. The air is always full of static and your over-
head aerial picks it up and brings it to your speaker. So 
why stay in the air— when you can use the whole earth 
as a static and noise filter with Sub-Aerial? 

SUB-AERIAL is a scientific, proven system of taking 
the radio waves from the ground, where they are filtered 
practically free of static. It brings these filtered waves 
to your radio set clear of static and interference common 
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-Aerial doesn't Sell Itself to You Right Then on Performance- - 
you needn't pay us a cent. Send for "all the Dope on Sub-Aerial." 
You'll be surprised. Do it NOW. 

Can Be Installed 
in a Few Minutes 

UNDERGROUND AERIAL SYSTEMS 
St. Clair Bldg., Dept 402-S 

Corner St. Clair and Erie Sts., Chicago, Ill. 

Ground Out Static 

claille-• Stile-AERIAL 
Underground Aerial Systems, Dept. 402-S 
St. Clair Bldg., cor St. Clair & Erie Sts., Chicago, Ill. 

Send ene complete information on Sub-Aerial. Proof 
and Free Trial Offer. No obligation. 

Name 

Addres 

City 

State 

...... 
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The NEW Scott Shield Gri 

FOR those who want radio reception at :ts highest develop-
ment this is the set :a build! Even more powerful than the 

preceding Scott receivers that established four world's records 
for DX reception. More selective. More superbly toned! 
In range, the new Scott Shield ' Grid Nine is practically unlim-
ited—the only range limit being the atmospheric noire level. 

New Shield Grid Tubes 
fun -tIrel It 

The now Scott uses shield grid tubes in an improved circuit with 
nevi, power pack and amplifier. Through the greater efficiency of 
the new tubes and circuit, many tittles the amplification obtainable 
with the ordinary circuit using 201A thbes is secured. The Scott 
Power Pack and Amplifier makes it possible to obtain enormous 
volume—yet sa annpletely is this volume under control that the 
simple turning of one knob covers the entire range from merest 
whisper to full auditorium strength. " 

Perfected matching of parts 
Not only is the Scott receiver mes' ti design, but it represents new 
ideals in accuracy of radio buildi t. All parts designed espe-
cially for this set and are matched w,th absolute precision. The ex-

. , ... treme care taken in testing and matching the transfordiers is one of 
....10110.the reasons why the new Scott out-performs in competitive DX tests. 

Maximum efficiency from highest 
. . 

to lowest wavelengths 
Transformers as well as tubes are perfectly shielded in the new 
Scott. The efficiency of the R.F. stage ahead of the first detector is 
increased through the use of a special Selectone Two-Gang Con-
denser and regeneration in the first detector. The Two-Gang Con-
denser matches the inductance of the antenna and R.F. coils so 
perfectly that they line ip throughout the entire scale, affording 
razor-edge selectivity with maximum amplification all the way 
from the lowest to the highest wave lengths. 

One spot reception 
All stations come in at one poiat only on the dial in this "one spot" 
super A further improvement is evidenced in the fact that both 
dials track practically toether—making tuning particularly easy. 

Costs little to operate 
The Scott Shield Grid Nile can te eeunomially operated wi•li drY 
h.ttteries if desired and will zive ample volume for the erage 
liome The eight tubes incorporated in the receiver draw cu.,r 29 

iii Maximum volume is obtained by the use of the Scot: Power 

SCOTT TRANSFORMER COMPANY 
4462 Ravenswood Ave., Chicago, 

Pad and Amplifier, incorporating the ninth tu 
stag:e of audio. This is the latest 250 power tube 
eel Trment that gises tremendous volume with pe 

Radio's Most Powerful Receiver! 
for the second 
a new radio de-
fect tone quality. 

Build the new Scott In four hours 
RESULTS GUARANT ED 

New and highly deve:opec as the tf..-1;i14!etiS 
it—easily—an I. in four la. aid ›.• 
re,five each p-111-. od the s! hi ild amplifie 
tested and wired, ready for hook-up into the cum 
whatever are needed. 'No 2ossiblt, chance for erro 

We Positively gaarrartee that on er,- ;et the re sits with t7. Stott 
Shield Grid 9 that we obta:n !yeas oar !liberate y ntoJels. 

pnvwie CFn build 
dr..*td 

ut,à 
. No adjustments 
s in the asembly. 

SCOTT POWER 
PACK and 
AMPLIFIER 

Espeeially designed ,o supply 
B current for the new Scott set. Incor-
porates the second szage of audio, using ?SO power tu 

FREE Circe and 
Wrik- at once for particulars Get the facts about this 
record set—its low cost—limitless rassge--tremendcus 
seleetivity. Build this se: tuner and eni , radio at its bes 
grace. Also copies ef 6,)00 and 9.00.1 nu:es reception 
•oda,... NOW! 
SET BUILDERS t We offer an 'inusual plan custom se: lrEincss. Ask y 

us direct. 

'Clip this and Mail today-
sco r TRANSFORMER CO., 

62 R wood Ave., Chicago, Ill. 

Please send me FRFE circuit diag:aw, records. a 
tie new Scott Shield Grid Nine. 
( ) 1. am interested ir your preposition ! et pl ofe 

Name  é - 

••.reet   

Town   

Diagram 

articulare 
rnazing new world's 
power—I0 kilocycle 
! FREE circuit dia-
•erifi cations Write 

that will triple y. ,•.! 
ur hiber. Or 

1 full 2articulars 

Mimi set builders. 

me, 

State 


