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and lifetime success in the newest and 
fastest growing industry in the world 

RADIO 
The great new infant Radio industry con- 
tinually outgrows the supply of trained men 
fori to needs. Therefore, R. T. I. is seeking 
hundreds of earnest, ambitious men to train 
to all the Jobs that lead to $2000 -$2 51)0 -$3'ín0 
a year and up. Spare -time work too is waiting 
everywhere - thousands of dollars to be made 
easily, quickly, in every part of the country. 

START AT HOME 
Quick Money NOW! 

o meet the great demand for trained men from the 
ew Radio, Television and Talking Picture field, R.T. 
.with the help of its connections in the industry,has 
built up an easy, learn -at -home practical plan that 
will prepare you for these good jobs. You use fine 
testing and working outfits and learn by work 

heets and the invaluable R. T. I. Job Tickets 
prepared by men who know. It's easy because 
clearly explained so you can do it -yet it is 

practical, scientific, and makes you an ex- 
pert. R. T. I. starts you making money 
right at home and keeps stepping you up 
and up in the Big -Pay class. 

The Facts Will 
Thrill You 

TELEVISION 
Now comes Television out of the experimental radio 
laboratory on the verge of another vast demand for men 
who are qualified to expands t and the R. T. I. "3 in 1" 
Home Trainingin Radio, Television and Talking Pictures 
offers you big opportunity in this magic new field. 

TALKING PICTURES 
The vast sweep of Talking Pictures through the larger cities is 
about to cuver the country, creating more and mure jobs that 
must be filled by men with such training as R. T. I. gives 

R. T. I. Famous "3 in 1" Home Training 
Radio -Television -Talking Pictures 

Qualifies youeasily,quickly,and surely for Big- PayJobsin RADIO or either 
of i ta new and fast- growing sister industries -TELEVISION and the TALK- 
ING PICTURES. Your age or previous experience do not matter. 

NOW IS THE TIME! 

You cannot possibly imagine the astound- 
ing present development of Radio, Tele- 

vision and Talking Pictures-theirlimit- 
less future expansion-the big number 

of money - making jobs -spare-time 
profits -right now and rushing on 

bigger and bigger. The actualpic- 
tures and facts from all sources all 
are in the It. T. I. Free Book. 

Never before i n t he history of the civilized world has there been such opportunity 
for ambitious rm r. These great industries -the "Big 3" -offer Big -Money Jobs - 
money- making without limit -all available to men and boys who are far -seeing 

enough "to gctin on the ground floor" -right now, 
-and R. T. I. makes it easy for you to get in. Send 
for the Big free R. T. I. book. 

F. H. SCHNELL 

Let F. H. Schnell and theR.T.I. 
Advisory Board Help You 

Mr. Schnell. Chief of the R. T. I. Start. Is one of the 
ablest and best known radio men In America. He has 
twenty years of Radio experience. Ile was the first to 
establish two way amateur communication with Europe. 
FormerTmmc Alanacerof American Radio Relayl.eague. 
Lieutenant Commander oft he U. S. Naval Reserve. In- 
ventor and designer of Radio apparatus. Consultant 

Engineer to large Radio manufacturers. 
Asst ring him Is the R.T.I. Advisory Board. com- 

posed o I men prominenti n t he Radiol ',dust ry -man u- 
facturing. broadcastinc. encineering and servicing. A I I 

these men know Radio and will help you succeed In 
their field. I 

R. T. I. R.T. I.TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFIT- 
ABLE PART TIME OR FULL TIME BUSINESS OF YOUR OWN 

Salary Ranged 331 -3';, Sins* 
Enrolling 

Am now radio service manager for N. H. 
Knight Supply Co.- Earl P. Gordon. 
618 E. 6th St.. Oklahoma City. Okla. 

E IMO Extra 
in Two Months 

In spare -time work - I give you all the 
credit - J. Notfainger R. I. Box 37. 

Greenville. Kv. 

se0 Week -Now a S10 Raise 
Repaired sets others fell down on-pro- 
moted to foreman- Fred E. Klemann, 
Sox 8, Lisle, Ill. 

Big R. T. I. Book FREE 
Now-Use the Coupons 

All you have to do Is fill In the coupon and 
we will mull you. post paid. our wonderful 
book "Tute In On ISig Fay There is no 
other hook Ilke lt. You will be startled, like 
thousands of others. with' is thrilling pages 
-its /111111.1111t photographs- overwhe meng 
evidence of t hei ncompamble money-making 
opportunities for you In Radio- RIGHT 
NOW ! Send fori t immediately. 

RADIO & TELEVISION INSTITUTE 
De pt. 76 -A 

4806 St. Anthony Court, Chicago ------ - - - - -- 
RADIO & TELEVISION INSTITUTE 
Dept.76 -A 4806 St. Anthony Court, Chicago 

Send me Free and prepaid your BIG BOOK 
"Tune In On Big Pay" and full details of your 
three -in -one Home Training (without obligating 
me in any way). 

Name 

Address .- --.- -- 

City State ._ _... 
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10 
The replacing of the old battery 

operated receivers with all-electric Radios - 
has created a tremendous country -wide 
demand for expert Radio Service Men. Thou- 
sands of trained men arc needed quick! 

30 Days of R.T. A. Home Training 
..enables you to cash in on 

this latest opportunity in Radio 
Ever on the alert for new ways of helping our members 
make more money out of Radio, the Radio Training 
Association of America now offers ambitious men an 
intensified training course in Radio Service 
Work. By taking this training you can 
qualify for Radio Service Work in 30 days, 
earn $3.00 an hour and up, spare time; pre- 
pare yourself for full -time work paying $40 
to $100 a week. 

More Positions Open Than There 
Are Trained Men to FM Them 

If you were qualified for Radio Service Work 
today, we could place you. We can't begin 
to fill the requests that pour in from great 
Radio organizations and dealers. Mem- 
bers wanting full -time positions are being placed 
as soon as they qualify. 5,000 more men are needed 
quick! If you want to get into Radio, earn $3.00 an 

$40 fo IOO 
u week 

Full Time 
$3 °- °anioar 

Spa 

hour spare time or $40 to $100 a week full time, 
this R. T. A. training offers you the opportunity of a 
lifetime. 

We furnish 
you with all 

the 
equipment 
you need 

to become a 
Radio 

Service Man! 

Radio Service Work a Quick Route 
to the Big -Pay Radio Positions 

Radio Service Work gives you the basic ex- 
perience you need to qualify for the big 
$8,000, $10,000 to $25,000 a year Radio 
positions. Once you get this experience, the 
whole range of rich opportunities in Radio 
lies open before you. Training in the Associa- 
tion, starting as a Radio Service Man, is one 
of the quickest, most profitable ways of 
qualifying for rapid advancement. 
If you want to get out of small -pay, monot- 
onous work and cash in on Radio quick, in- 

vestigate this R.T. A. training and the rich money- making 
opportunities it opens up. No special education or electri- 
cal experience necessary.Thewill to succeed is all you need. 

Mail Coupon for No-Cost Training Offer 
Cash in on Radio's latest opportunity! Enroll in the 
Association. For a limited time we will give to the ambi- 
tious man a No -Cost Membership which need not .. . 

should not... cost you a cent. But you must act quickly. 
Filling out coupon can enable you to cash in on Radio 
within 30 days, lift you out of the small -pay, no- 
opportunity rut, into a field where phenomenal earn- 
ings await the ambitious. You owe it to yourself to 
investigate. Fill out coupon NOW for details of No- 
Cost Membership. 

The Radio Training Association of America 
4513 Ravenswood Ave. Dept. RCA -6, Chicago, Ill. 

l- 

THE RADIO TRAINING ASSOCIATION OF AMERICA 
4513 Ravenswood Ave., Dept. RCA -6 Chicago, III. 

Gentlemen: Please send me details of your No -Cost train- 
ing offer by which I can qualify for Radio Service Work within 
30 days. This does not obligate me in any way. 

Name 

Address 

City state__ ... _ __.. _.. 
s 
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In Forthcoming Issues 
MONEY- MAKING IDEAS FOR THE SERVICE MAN. 

Several articles have been prepared, dealing with methods 
which will be of use this sumiller to the enterprising radio 
worker. Among then) are the modernizing of favorite old 
models of Atwater Kent, Radiolas, and other battery -oper- 
ated receivers. Automotive radio in its latest developments 
will he described each month; the new Delco will appear in 
the July issue. 

NEW DEVELOPMENTS IN THE RADIO ART. Television 

RADIO -CRAFT is published monthly. on the fifth of the month preceding that of 
date; Its subscription price is $2.50 per year. lin Canada and foreign countries. 
$3.00 a year to cover additional postage.) Entered at the postoflea at Mt. Morris. 
Ill., as second -rhos matter under the art of March 3, 1879. Title registered 
U. S. Patent Office. Trademarks and copyrights by permission of Oemaback Pub - 
lications. ins., ON Park Place. New York City. 

is coining closer and closer to the commercial stage. The 
latest additions to the art, both in this country and abroad, 
will be covered from month to month in RAmo- CRArr. In 
Germany two noted inventors, Karolus and Mihaly, have 
made advances in television apparatus which will he fully 
described in an illustrated article by Dr. Fritz Noack. 

And ninny other articles, all of current interest and value 
to the practical reader. 

Teri and illustrations of this magasine are copyright and must not be reproduced 
wit hoot permission of the copyright owners. We are also agents for WONDER 
STORIES, AMA ZING DETECTIVE. TAS and WONDER STORIES QUAR- 
TERLY. Subscriptions to these magazines may be taken In combination ni di 
RADIO-CRAFT at reduced Club rates. write for information. 
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MAIL THIS COUPON -NOW! 
Mr. H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL, Dept. AO -85 
500 S. Paulina St., Chicago, Ill. 
Dear Mr. Lewis: 

Without ge li gallon send one your loin free catalog and 
ill details of Railroad Fare tO Chicago. Free Employ- 
ment Servir, Radio. Aviation Electricity, and .AUtn- 
oo olive Courses, and luny I can "earn while learning." 
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YOU Radio Men: 
STATISTICS in the radio industry show 

that at the present time the ordinary 
radio man, either as a repair man or 
Service Man, makes an average of $35.00 

a week. Let us show you how you can quickly 
qualify for Jobs leading to salaries of 560.00, 
$70.00, or $100.00 a week and up-NOT by 
books or correspondence, but by an entirely 
new way. 

We Teach You How -No 
Books -No Lessons - 

No Classes ! 
Coyne is not a correspondence school. We 

actually show you, by expert instructors, every 
phase of radio; which it is impossible to learn 
from books or from correspondence courses. 

The majority of Radio Service Men and radiotriclans today do not earn what they 
should, because they have never been prop- 
erly grounded in the fundamentals of radio - 
that is to say, in electricity. 

Remember, you will never quality as an 
expert radio man unless you know the funda- 
mentals of electricity. All of this is taught 
by ACTUAL WORK on real equipment in our 
school. 

From $20.00 a Week to 
$100.00 a Week 

"Before going to Coyne, I had worked in a 
garage for five years at $20.00 a week. I had 
no advanced education and didn't know a volt 
from an ampere. Yet I graduated in three 
months with a grade of 98 %. Since I left 
Coyne, I have Jumped from $20.00 to $100.00 a 
week, and am still going strong. I owe all 
my success to the practical training I got in 
the Coyne Shops." -Harry A. Ward, Iowa. 

Most self -taught radio Service Men fail 
utterly because their electrical education has 
been neglected; and, incidentally, they lose 
a good income because statistics show that 
radio alone cannot support the independent 
radio man all year around. 

In the Spring and Summer time, particu- larly, radio is notoriously dull; and the 
radio man who is an electrical expert will 
make more money in the end. 

Radio Training 
The photograph above shows how men are 

actually trained in our big radio shop, where 
students are shown by experts bow to take 
apart and put together the various modern 
radio sets. We will show you how to get 
at the root of servicing troubles; and within 
90 days you can be a radio expert. 

Most radio men today flounder around be- 
cause they do not know the peculiarities of 
many sets, and have to puzzle these out, tedi- 
ously, for themselves; whereas our instructors, 
with years of experience behind them, can 
show you how to locate any set troubles. 

No Previous Training 
Necessary ! 

Remember, I do not teach you out of books. 
You are actually doing the work yourself, and 
get all the experience you need right here 
at Coyne. 

I do not care whether you cannot tell a 
vacuum tube from a C- battery; whether you 
are sixteen years old or forty -five. It is my 
Job to prepare YOU for a big -pay radio and 
electrical Job in 90 days' time. 

The Future of Radio 
At the present time, there is a dire need for 

REAL and experienced Service Men, who 

COYNE ELECTRICAL SCHOOL, H. C. Lewis, Pres. 
SOO S. Paulina St, Founded 1399 Dept. A0-85, Chicago, Ill. 

also know the ins -and -outs of electricity. 
Even though you may work on a good salary Job 
for an employer at first, sooner or later you 
will wish to establish yourself in your com- 
munity and start in business for yourself. The 
combination of radio and electricity cannot be 
beat; it is an all- year -round business. 

Even if you do not want to go in busi- 
ness, there are more jobs today than good men 
to fill then. Coyne training settles the job 
question fo- life. Only recently one concern 
called on ne for 150 graduates, and calls for 
more men are coming in daily. Coyne main- 
tains an expert Employment Department, 
which will help you and back you as long as 
you live, WITHOUT ONE CENT OF COST 
TO YOU. 

Special Offer ! 
In connection with the radio training, you 

are also given electrical training in all its branches -aeto ignition and aviation elec- tricity - W:THOUT ONE CENT EXTRA 
COST 

Get My Free Book 
Mail the coupon today, and let me send you 

the big Coyne book of 150 photographs -facts -Jobs -salaries. It costs nothing, and does not obligate you in any way. Just mail the coupon. 

I 
1 

' 
1 

1 
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arade Of 
International Radio DIRECT 

from Foreign Stations 
See Nearest Dealer or Without Dependence On 
Write Direct for Details Local Re-Broadcasting! 

PILOT SUPER -WASP 

June, 1930 

Kit K -115: The A.C. Super 
Wasp. Use your own ABC 
pack or Pilot K -111 at 
$16.50, specially designed 
for the Super -Wasp. Power 
Pack and Tubes Extra . 

Kit K -110: The battery- 
operated Super -Wasp. 
Batteries and Tubes extra 

$345° 

$295° 

Short \Vave and Broadcast Receiver 
RANGE 14 TO 500 METERS 

In Kit Form for A. C. or Battery Operation 
Widen Your Circle of Entertainment! 
Tour broadcast receiver is useless below 200 teeters, but the Super - 
Wasp, swooping down to 14 meters, and up to 500, unlocks a new 
world of trans -oceanic radio you never heard before! And you get it 
directly from the foreign station and not from a local rebroadcast. 
Enthusiasts report European, African, South American and Aus- 
tralian stations. Music amazingly new! Welcome variety for listeners 
"fed up" with domestic radio programs! To assure consistently satis- 
factory operation, Pilot engineers developed the Pilotron P -227, 
which naturally makes it a splendid tube for broadcast receivers. 

`PILOT RADIO fr TUBE CORP. _ 

323 BERRY STREET 
BROOKLYN 

N. Y. 

Chicago Qffice: 234 Sou t h 
Wells Street 

San Francisco 1278 Mission 
Office: Street 

0j$ING THE RADIO INTERNATIONAL GUILD 
Costs only 50e and includes lapel pin, certificate and "Radio Design" Construction 

A Quarterly Magazine, the Guild's Official Organ. Enclose 50c coin or stamps to Radio 
International Guild, 103 Broadway, Brooklyn, N. Y. 

4rb..,.... Name 
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IF you're in Radio now 
spare time orfull time - 

it will show you how 
my improved trainiim, 
can help you make 
VII more Nona/ 

you're not in Radio 
this bookwill show you how 
you can get in quickly ! 

Radio's amazing growth is opening hundreds 
of fine Jobs every year, in broadcasting 
stations, with Radio dealers, jobbers, manu- facturers. Shipping companies offer you many chances to travel all over the world without expense and make good money be- sides. There are almost unlimited oppor- tunities for a profitable spare time or full 
time Radio business of your own. My graduates have jumped from $25, $35 and 
$40 a week to $50 a week, $60 a week, $75 a week and $100 a week. My book proves this. 

I will train you at home in your 
spare time 

Hold your Job -I will train you inexpen- 
sively In your spare time. I'll give you practical Radio experience with my 50-50 
method -one -half from Lesson Texts and one -half from practical home experiments with Eight Outfits of Radio parts that I furnish. I will refund your money if you are not satisfied with my Lessons and In- struction Service when you finish. 

I will show you how to make 
SIO to $30 a week in spare time 

repairing sets while learning 

The day you enroll I'll show you how to do ten Jobs common In most every neighborhood. 
I'll show you how to repair and service all makes of sets and many other Jobs. I'll give you the plans and ideas that are making $200 to $1,000 for my students while t 

J.E. SMITH. .irr. li 
NATIONAL RADIO INSTITUTE 

Beforeyou do anything else 
Get the dope on my new -- 

Eight Outfits of Radio l'arts for a home 
experimental laboratory covering screen 
grid, .1. C.. and many other features in 
the latest sets. 

Service Sheets and Service Manuals 
giving up -to -date and authentic informa- 
tion on servicing different models and 
makes of sets. 

If 'ark .Sheets and Job .Sheets which show 
you loos to make extra money in your 
spare time while taking my course. 

Improved Lesson Texts covering thor- 
oughly all branches of Radio. 

Instruction material on Talking Movies, 
both the f'itaphone and Photo phone 
systems. 

Training in Television and home experi- 
ments in Television reception. 

These are only a few improvement.,. My 
book. "Rich Rewards in Radio." tells 
you all about 18 features of my course 
as I give it today. 

hey are taking my course. 

Find out what Radio offers you. 
Get my new book 

My book gives you the facts. Tells you where the good Radio jobs are, what they pay, how you can fit yourself right at home in your spare time for a good Job in Radio. Tells you about the many extra services and material that the National Radio Institute gives its students and graduates. It shows you what others who have taken the N.R.I. course have done; what they think of it. Get the facts. There's no obligation. 

J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 

Dept. OFY Washington. D. C. 

613 

Have you read my new book giving an outline of 
National Radio Institute's training in Radio? If 
you haven't, send for a copy today. No matter what 
kind of a Job you may have in the Radio industry 
now, unless you are at or near the top, I believe my 
training can help you forge ahead -make still more 
money. However, I'll let you decide that for your- 
self -Just let me show you what I have to offer. 
Many others in Radio -amateur,, spare time and full 
time service men, Radio dealers, fans -have found 
the way to more profits and more money through my 
course. 

See what I offer those who are now 
or who want to be service men 

While my course trains you for all branches of Radio -I am giving extensive, thorough, and complete 
information on servicing different models and makes 
of A. C. and Screen Grid Sets. Atwater Kent models, 
Crosley, Zenith, Majestic, Stewart -Warner, Radiola, 
Eveready and many other makes of sets are covered. 
This information is of special help -of real money- 
making value -to those who are now service men or 
who want to be expert service men. This part of 
my training, however, is only one of 18 outstanding 
features that I am offering men and young men who 
want to get good jobs in Radio -or who are in Radio 
and want to advance themselves. Even thcugh you 
may have received information on my course before, 
unless you have gotten my new book as pictured 
above, write to me again -see how N.R.I. has grown 
with Radio's growth and how N.R.I. Radio training 
has grown and improved too. Organized in 1914, it 
took the lead then in Radio training and it has kept 
that lead ever since. This course is not new or 
untried. Hundreds of men owe their success and 
larger incomes to N.R.I. 

J. E. SMITH, President, 
National Radio Institute, Dept. OFY, 
Washington, D. C. 

Dear Mr. Smith, -Send nie your book, "Rich 
Rewards in Radio." I want to see what 
N.R.I. offers. 

Name 

Address 

Cit y State........ . 

Are you doing Radio work now 

J 

1 
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4.4 

, 

419X 

4. PULP I 

[RI 
421X 429 

954.945 
954A-945H 

955-955N 
944-944N 

955G D 

099 

954D 945D 955E - 944E 
GROUP I- ADAPTERS PUTTING ANY TUBE INTO 

ANY SOCKET 
419X -UX199 Tube In 11Y201A Socket .35 
421X -UX Tube in WDII Socket ,75 
429 -UV199 Tube In 1JX or UV20IA Sockel .75 
944-1IX to UX Rises Tube %" 1.00 
944E -UX to UX Raises Tube %" 1.00 
945-ÚX Tube in UT Socket 1.00 
9450 -UX Tube in UV Socket (small dirneten 1.00 
954 -UT Tube to UX Socket 1.00 
954D -UY Tube to UX Socket (small diameter) 1.00 
955 -1TY to UY Raises Tube %" 1.00 
955E -ITY to UY liaises Tube ?f1" 1.00 
967 -1'V201Á Tube In IIX Socket 1.00 
968 \VDI1 Tube in IIX or UV201A Socket 1.25 
999 - -1'X Tube In UV199 Socket 1.00 

GROUP 2 

9219 922-923 034 

112 420 a 944FF 
GROUP 2- CONNECTORALDS AND ADAPTERS 

FOR IMPROVING YOUR SET 
Write for List of Connerlorelds for Adding Power 

Tubes; Adapters for Conversion, D.C. to A.C. 

9215- Adapter for cushioning mieropl'onic tube. In 
either UX or UV201A Sockets 1.25 

922 -Adapter for adapting any UX wicket for C\ 221 Shielded Grid Tube 1.50 
923 -1)1uo for 1'X 225 Tobe 1.5(1 

934 -Adapter for oscillation control In R.F. stages 
(takes Grid Suppressors of values 200, 300, 

1.25 500, 700. 1.000 ohms) 
R200 R000 -Grid 

Ku Ì gsso h 
4 Aapter .25 F 1 eLm filaments 

Voltage reducing Resistors for 245 Power Tube 1.25 
GROUP 3 

caV4,I 

949 - 949P 948 - 950 951 955KT 
9490 949PN 

GROUP 5- Continued 

PRODUCTS 
Whatever Your Requirements of 

Adapters, Plugs, Sockets and Con - 
nectoralds, we have them or can 

make them, write us 

GROUP 3- ELECTRIC PICKUP ADAPTERS 
944P- -lX .\daller 0lih single pl.de lead IlS 
955P l'Y 1)11to 1.'! 
944GT -UX Adapter -Grid Ilreak with tip 

terminal I _- 

955GT -UV Ditto I.I 
944PT -UX Plate Break lip n., I.7 
955PT --UY Ditto I._t 
946 -I 'X Adapter Plate hole dead 10.0c Prong 

Lead tu Pickup- other 1'Irkup !.rad lu Ii 
lily 1.50 

949 -Connecte Pickup to Grid Circuit of UX or 
l'Y 'rubes .60 

949P- -Connects Pickup to Plate CI. till of l'X 
Tubes .fil 

949G -Like 949. omit lead to RI .89 
949PN -Like 949P. omit lead to Si .80 
948 -Connecte Pickup to Plate Circuit of UY 

Tubes 1.50 
948A- Ditto- Includes Radio Phono Switch and By- 

t'ass Condensen 4.00 
950 -Connecte Pickup to Grid Circuit of UX Tubes. 1.50 
951- Cnnneet.s Pickup to Plate Circuit of I1X Tubes 1.50 
955KT connect, Pickup to I0 ethnie el of 

Screen Grid Sets 1.25 
955KC -Illlo with Clip, for Soldering 1.25 

GROUP 4 

933 952A - 953A 
GROUP 4-ADAPTERS IFERS AMPLIFIERS TO 

CONNECTING POWER 
ANY SET 

933 -For attaching A.C. Sets to Power Amplifiers. 
Plate break; Alps on l' hole. U prong and 1:. 1.29 

947 -Recommended by Victor for connecting Radiole 
16 to Electrola Power Amplifier. 1.50 

952A- Recommended by Samson for connecting 
PAM Amplifiers to A. t '. Sets; with R.F. By- 
pass Condenser 2.25 

953A -Ditto for D.C. Sets 2.00 
959 -To connect Input transformer of power am- 

pilfler to P of 5 -prong tube and direct to B 
supply. Breaks plate. lead to P hole and extra 
lead to connect to plue ii 1.50 

GROUP 5 

057 032.942 982-992 

914 915 
91414.91514 

94451.955R 
944PP - 955G 

94G-047959 944GT 955GT 
944PT 955PT 
944F - 951H 

944P -955P 

058 944PC - 955PC 
955KC 

701 

Send Stamps for new Descriptive 
Catalog and list of a large variety 

of parts at special prices 
Dept. R -6 

ALDEN MANUFACTURING CO. 

984 985 984HN 985HN 984F - 985F 

GROUP 5- ADAPTERS AND PLUGS 4,0R THE 
SERVICE MAN (See Other Groups) 

Coming! An Adapter Kit for Serolee Men -Write 
it Interested 

701 -Alden Soregrlp Attachment Plug .15 
914-- i -Prong emoted !'lug (Nu lie ran. - -. 25 
914H -Ditto with 40" Harnett, 1.25 
915 ..- Prong .Ir,norcd i.l,g IN, Il.0 .. ' 
9I5H -5 -Prang Ditto with 40" Harness 1.25 
927 -5 -hole 4- prong -lead Alps to III. FII 

prangs are shorted 1.25 
927H -5 -hole 4- prong -lead clips to HEI FII 

prongs not .honed -for replacing McCullough 
tubes with A.C. Tubes 1.25 

932 -Testing 222 Tubes In Jewell Testero 4.00 
942 -Testing UY Tubes in Jewell Testers 4.00 

roi-X ngs 

FII. Break tor Measuring Current 1.23 
944FF -UX Adapter -Connects Ammeter to Fn 

1.25 
944GP -Test Adopter 

break, 
g. making detector of 

any it.F. stage, break. grid circuit for grid 
look and condenser, ol.,, breaks Bete with 
phone tip terminals for headphanea 1.2., 

9446 PL- .4dapee formeasuring snitnge Impressed 
on troth plates of No. 280 Tubes 1.59 

944GT -UX Adapter-Breaks O with Tip Jacks 
Oilier connections through 1.25 

944N -IIX Neutralizing Adapter -One F Dead 1.00 
144PC- IX !'late Break- 

Test 
Solder fills 1.23 

944PP -t'X Adapter to Test 2d Plate of 2Kn Tuer 1.1111 
94411 - --UX heavy Duty Tube Checker Adapter 

wkel 1.511 
944PT -Adapter for listening in on UX Detector 

Tubes with Headphones 1.25 
955PT-Ditto for UY Detector Tubes 1.25 
955G -1:Y Adapter for Testing 224 In Weston 

testers 1.25 
955H- IY Adapter Healer Break for Measuring 

'renolna Is 1.911 
955613-Adapter for Testing 224 Screen Grid 

Tubes -O post dead 1.00 
955GP -UY Test Adapter, making detector of any 

It. F. stage. breaks grid cln uit for grid leak 
and condenser, also breaks lisle with phone 
tip terminals for headphone.. 

955GT -UT Minter breaks G with Tip Jack. - 
Other Connections through 1.25 

955H H -TTY Adapter- Connects Ammeter to H 
prone 1.25 

955N -1TY Neutralizing Adapter -One H Dead 1.00 
655PC l'Y Plate streak -- Solder Clips 1.25 
955R 

Ss 
lk'l' 

en 
Heavy Duty Tube Checker Adapter 

1.501 
945H -Like 945 but K connected to adjacent H 1.00 
954A-Like 954 but K not connected to adjacent H 1.00 
957 -4 -hole 5-prong with Top Center Stud 1.25 
958-5 -hole 4-prong with Bottom Center Stud 1.25 
982 -Victor Adopter- Recommended in Service 

'Manuel 5.00 
984 -4 -prong all Bakelite Plug (No }farness) .50 
084F -t'X Connector Plug- -Shekel Knd for I 

random nr 
Conductor 

Speaker Fstenslw 1 ,u 
985F- -UY a Uondorlor 1>Itto ' 

984HN -4 Conductor Speaker Cord -100 ft. Cull 
885H N -5 Conductor Speaker (yard -100 ft. Coll lu " 
984H 

(lu "I 
1-prong all Bakelite Plug with Horne,- 

1.51 
985 -5 -prong ill Bakelite Plug (No Hamea )Harness ,60 
985H 3-pmng all Bakelite !'lug milli lla nu s 

(1N "l 1.511 

992 -Tin Adapter for Testing 224 Tube in Jewell 
Testers with Prater wiring 4.011 

GROUP 6- SOCKETS 

423 422 
l;r c:di 

425 424 
50e. each 

Brockton, Mass. 

42G - 427 
L0e. c:ch 
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If You Want a Job with a Future, Get into Chemistry 

T. o'connor Sloane, 
A.B., A.M., Ph.D., 

LL.D. 

Chemistry is one of the most ancient and honorable callings known to man. During the Middle Ages its adepts 
were the advisors of kings. Then it was called a black art and its followers were believed to have supernatural powers. 

The chemist of today with his modernized knowledge has secrets a thousandfold more potent at his command. He 
is the brains behind hundreds of rich industries, which could not exist without his skill. Yet the field of Applied Chem- 
istry has spread so widely that it is difficult to get enough good men to fill the available posts. A chemical expert is 
always sure of a good income, a respected and confidential position and a guaranteed future. He may also make himself a 
fortune, as hundreds of chemists have done before him. Did you ever hear of C. M. Hall? He was an American chem- 
ist who at the age of twenty -one discovered how to extract aluminum from clay. It was known that this could be done. 
It remained for someone to experiment and do it. There are innumerable other chemical problems today waiting to be 
solved. Mr. Hall died a few years ago leaving an estate of many millions 
of dollars. 

WE CAN TEACH YOU AT HOME 
In nrder to become a chemical expert yon must have the proper training under experienced teachers. 

Our faculty knows just how to mold you into a skilful laboratory worker. The head of our staff is 
Dr. T. O'Conor Sloane, scientist, engineer and author of wide repute. IIe has had more than fifty years 
of teaching experience. Our course fits you for an immediate position in a chemical laboratory, and 
you do not have to give tip what you are doing now to learn it. During evenings and week -ends you 
can work at home on the fascinating experiments and the delightfully simple but comprehensive lessons. 
A personal tutor is always ready to help you over difficulties and to answer all your questions. Most 
important of all -the teaching you receive is practical. You can actually use this knowledge to make 
money, as thousands have done before you. 

SPECIAL ADDED EQUIPMENT 
At no extra charge every student is given a complete cabinet of chemicals and apparatus for his own 

t se. The illustration gives some idea of what tt contains. There are over fifty distinct chemical 
reagents in the set. But in addition there is something which we have never offered before. The 
chemical expert needs sharp eyes. For much of his work no human eyes are keen enough. Every 

modern scientist resorts to the microscope, which is one of the most valuable 
instruments in home or laboratory. 

We Are Now Sending to Each New Student 
ABSOLUTELY WITHOUT CHARGE 

THIS VALUABLE MICROSCOPE 
It is a beautiful instrument of fine German make and extremely sensitive. 

Any person not a student of our course may procure one through us at $25.00, 
which is somewhat less than the usual price, but to those who enroll the 
microscope will be given ABSOLUTELY WITHOUT CHARGE. With it you 
will receive a special lesson on its construction and use. The microscope is 
not loaned to you. It becomes your permanent possession along with all the 
other equipment and the lessons. 

TUITION PRICE REDUCED 
No advance in tuition price is occasioned by this newest addition to the 

apparatus we supply. In fact we have even reduced the fee, so that this 
splendid course and equipment are within the means of every individual who 
is interested in followtng Chemistry. whether as a career or merely as a hobby. 
Fee can be paid on EASY MONTHLY TERMS. The one price covers every. 
thing. There are no extras to buy. 

MAIL THE COUPON TODAY FOR FREE BOOK 

CHEMICAL INSTITUTE OF NEW YORK, INC. 
16.18 East 30th Street New York, N. Y. 

We gi;i m r student, without additional charge. 
ills rbend, al equipment. including fifty -tiro pieces of 
aboratory apparatus and supplies. and fifty -two different 
h nic Is and reagents. These ,mtprise the apparatus 
nd chef. eals used for the experimental work of the 
ourse. The fitted heavy wooden box se . not ny as a 
a se for the outfit but also as a uscfu rt 

mlaboratory 

acces- 
sory fur performing countless experlute its. 

Diploma Awarded When You Graduate 
'Upon graduation es 

- ry student Is awl riled nn r Diploma 
In (hemistry. erti p9ng that he has suteaosfully cont- 
pleted his studies. You naine on this certificate will 
be a a rid as of piddle to you all your life, well as an 
aid in caul O cling a posit Inn. 

CHEMICAL INSTITUTE OF NEW YORK. INC. 
Home Extension Division 6 
16.18.R. East 30th Street. New York, N. Y. 

Please send me at once. without ar y obligation on 
r part. sour tree Rook "Opportunities for Chem- ists." o is." ;01d d full partlrulars about Ille Experimental 

F.riulpmeut gloom, lo eerY student. Also please tell 
n e about your plan of payment and the reduction In 
the t ninon price. 

NaylE 

ADDRESS 

(`,1TY STATI" 
F'G-6-30 

IMP 
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Announcement! 

ROvI(l) 
DIRECTORS 

I.. ,I. COCKADAY 

DAVID GRIMES 

JOHN F. RIDER 

HUGO GERNSBACK 

SIDNEY GERNSBACK 

I. S. MANHEIVER 

----- NATIONAL 
RADIO SERVICE MEN'S 
ASSOCIATION -- -- 

EVER since the appearance of the com- 
mercial radio broadcast receiver as a 
household necessity, the Radio Service 
Man has been an essential factor in the 

radio trade; and, as the complexity of electrical 
and mechanical design in receivers increases, an 
ever -higher standard of qualifications in the 
Service Man becomes necessary. 

The necessity, also, of a strong association of 
the technically- qualified radio Service Men of the 
country is forcing itself upon all who are familiar 
with radio trade problems; and their repeated 
urgings that such an association must be formed 
has led us to undertake the work of its 
organization. 

This is the fundamental purpose of the NA- 
TIONAL RADIO SERVICE MEN'S ASSOCIA- 
TION, which is not a money- making institution, 
or organized for private profit; to unite, as a 

group with strong common interests, all well - 
qualified Radio Service Men; to make it readily 
possible for them to obtain the technical informa- 
tion required by them in keeping up with the 
demands of their profession; and, above all, to 
give them a recognized standing in that pro- 
fession, and acknowledged as such by radio manu- 
facturers, distributors and dealers. 

To give Service Men such a standing, it is 
obviously necessary that they must prove them- 
selves entitled to it; any Service Man who can 
pass the examination necessary to demonstrate 
his qualifications will be elected as a member 
and a card will be issued to him under the seal 
of this Association, which will attest his ability 
and prove his identity. 

The terms of the examination are being drawn 
up in co- operation with a group of the best -known 

radio manufacturers, as well as the foremost 
radio educational institutions. 

The following firms are co- operating with us: 

GRIGSBY -GRUNOW CO., CHICAGO (Majestic) 
STROMBERG- CARLSON TELEPHONE MFG. 

CO., ROCHESTER, N. Y. 
CROSLEY RADIO CORP., CINCINNATI, OHIO 
COLIN B. KENNEDY CORP., SOUTH BEND, 

IND. 

The schools who have consented to act as an 
examination board are: 

International Correspondence Schools, Scranton, 
Penna.; Mr. D. E. Carpenter, Dean. 

RCA Institutes, Inc., New York, N. Y.; Mr. R. 
L. Duncan, President. 

Radio & Television Institute, Inc., Chicago, Ill.; 
Mr. F. G. Wellman, Managing Director. 

Radio Training Association of America, Chicago, 
Ill.; Mr. A. G. Mohaupt, President. 

School of Engineering of Milwaukee, Milwaukee, 
Wisc.; Mr. W. Werwath, President. 

Rider -Goll Radio School, New York, N. Y.; Mr. 
John F. Rider, Director. 

We shall not attempt to grade the members into 
different classes. A candidate will be adjudged 
as either passing or not passing. If the school 
examining the papers passes the prospective mem- 
ber as satisfactory, we shall issue to him an 
identification card with his photograph. 

If the candidate does not pass this examination 
the first time, he may apply for another examina- 
tion three or six months later. 

There is absolutely no cost attached to any 
service rendered by the Association to its mem- 
bers, no dues, no contributions. 

If you wish to become a member, Just fill out 
the coupon below and mail it to us. We will 
send you all the papers necessary to become a 
member. 

N. R. S. M. A., 
c "o RADIO CRAFT, 
98 Park Place, 
New York, N. Y. 

I wish tu I,t-cumr a member of voue Association. 
Please mail nit the examination ¡tapers and appli- 
cation blanks. 

Name 

Address 

Town State 
6 -30 
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Money in Summer Radio 
By Hugo Gernsback 

I l' 
is accepted without question, by most of the. e who are 

interested in radio as a business, that sales must drop 
off in the summer and that it is impossible to make much 

money in radio during that season. 

It may be true that sales of commercially manufactured 
receivers always fall off in summer, and that business in this 
line is poor from May until September; but this is not the 
case with sales of radio parts, and in other lines of which 

I will speak later. During the sunnier vacations, after the 

schools have closed, there is usually an upswing in the parts 
trade, amounting to a high figure, and due principally to 
young men who do a great deal of experimenting and building. 

But the min, old or young, who wishes to make some 

extra money during the sunuuer time, will find open many 

avenues to such income through radio. Even when business 

conditions are poor in other lines as well, there are many 

individuals who know bow to go about it and make quite 
a little money in this way. 

First, it is logical to service sets in the summer; because 

they have accumulated dust, etc., through the winter, and 

the tubes have been used until replacement is desirable. The 

time to put the receiver in shape is, normally, the late spring 
or early summer. We know a number of men who have made 

quite a little money by sending out to set owners circulars 
calling the need of servicing to their minds, and offering to 
do general overhauling for a minimum charge. 

Many sets are unprovided with lightning arresters and 

the average owner, if the matter is called to his attention, 
will he willing to spend a few dollars for better protection; 
especially if his home is located in the suburbs or country. 
This installation work alone will afford a nice source of 
income. 

Another is found in the business of renting sets. During 
the summer, particularly, at resorts, the outdoor restaurants, 
parks, places of amusement, require radio. Sometimes the 

set can he sold outright; very often individuals wish to rent 
them. Since locations in many cases are not wired for stand- 
ard line- current requirements, the battery set is t desir- 

able. Second-hand and even unused sets can be bought today 

at exceedingly low figures and, in many cases, a month's 

rental will bring in nearly as much as the original cost. 

An excellent business can be done with boys' and girls' 
camps; of which there are literally thousands, all over the 

country. Most of these have no radio set, and would gladly 
install one if it could be acquired at a reasonable figure. 

Here again a used set will be ideal for the purpose, and make 

possible a side at a handsome profit to the man who installs it. 

'l'he same statement is true of summer colonies near beaches 

and lakes, and the so- called tent cities, bungalows, congre- 
gations, etc. With a little intelligent salesuian:hip, a re- 

spectable proportion of these can be sold on radio. We 
remember going through one of these summer camps, near 

the Jersey coast, where there were sonic three hundred bunga- 

lows. The vear before, there had not been two radio sets 

there; but last year there was one in at least every other 
house. 

Then, too, there is opportunity for an excellent business 

in portable sets; which, strange to say, seems to be almost 
entirely neglected in this country, although in Europe the 

portable is a close rival to the larger sets in popularity. 
There seems to he no good reason for this neglect of the possi- 
bilities in the sale of portable sets; most people who go camp- 
ing during the suumier will wish one, if the right approach 
is made to them. Automobile tourists are especially good 
prospects; and, with a little intelligent inquiry, it should be 

easy to find out who are planning trips and sell them auto- 
motive radio installations. 

It is interesting to note also the increasing demand for 
community public -address and music amplifiers, which has 

been reported by Mr. J. E. Smith, president of the National 
Radio Institute. His survey shows that these amplifiers, 
adapted to all manner of public entertainment, bring about 
an excellent community spirit and incidentally, they give an 

excellent professional standing to the local Service Men who 
install and maintain them. There are many opportunities 
for the arousing of local public interest in the acquisition of 
apparatus which can he used ait outdoor gatherings in the 
summer, as well as for semi -permanent installation in a 

local auditorium; and they are excellent business builders. 

In short, there are a great many more opportunities, 
besides the few suggested here, which may be seized by the 
wide -awake radio man who is looking for a source of addi- 
tional, and welcome, profits from his technical and sales 

ability during the summer months ahead of us. 
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Service Men's Department 
This department is about the Service Man, for the Service Man, 
and largely by the Service Man. Its contributors are practical 
men, and we invite every Service Man in the country to tell about 

his own experiences of all kinds 

STUDY 
By John F. Rider 

THE subject of radio covers a great 
deal of ground and involves many 
subjects, some simple and some com- 
plex, but at best of sufficient number 

to make matters interesting. Of the many 
nen allied with the industry, the Service 
Man is the most closely allied to the engi- 
neer-at least he should be. Whether or not 
he is at that stage is a matter of personal 
effort. It may sound strange to devote all 
of this space to such an unpopular subject 
as study, but its importune is becoming 
more evident each day. 

The modern radio receiver is a scientific 
device. Basically it is identical with the re- 
ceiver of yesterday; yet a detailed com- 
parison shows one to be a mountain and the 
other a molehill. One or more engineers of 
the highest calibre have spent a good deal of 
time in the development of a radio receiver 
-the modern receiver. Money and labora- 
tory facilities have been at their disposal. 
As a result, they produce a receiver that 
involves what may generally be termed com- 
plex radio actions. This receiver is placed 
into production and, like all things electri- 
cai, eventually finds its way into the hands 
of the Service Man. Can he correct the 
defect? It is a problem of moment. 

The answer must of necessity be two - 
sided, "Yes" and "No ": the former because 
many such receivers are actually repaired; 
and the latter because many more such re- 
ceivers are not repaired. The difference 
between the two is in just what knowledge 
may be possessed by the individual who 
takes the receiver in hand. Perhaps you, as 
the reader of this page, imagine that we are 
recommending immediate recourse to text 
books. Not exactly. We are, however, sug- 
gesting faithful perusal of all modern radio 
literature published in periodicals and, fur- 
thermore, suggest concentrated study of 
modern radio receiver design. 

We have made the statement that the 
modern receiver differs from the old. Noth- 
ing shows this more clearly than an examina- 
tion of the wiring diagrams of two such 
pieces of radio apparatus; as a matter of 
fact, we ask comparison of a 1929 and a 
1930 radio receiver. The receiver produced 
today is no longer what we believe it should 
be, if we base our beliefs upon past installa- 
tions and past performances. The modern 
radio engineer is no longer a copyist, We 
cannot say that he is an originator, since the 
basis of radio receiver resign is not new; 
but the modern engineer is incorporating 
innumerable items and systems which were 
absolutely unknown to old receiver design. 

The presence of these additions compli- 
cates matters -for the Service Man who is 

Edited by JOHN F. RIDER 

MR. JOHN F. RIDER, who passes 
upon all the material submitted 

for publication here, in the Service 
Men's Department, is a radio engineer 
of the first rank who has devoted much 
energy to the popularization of tech- 
nical knowledge. None excel him in 
the art of making difficulties clear; he 
is a practical instructor, and the author 
of books known by all Service Men as 
useful guides. Letters, stories, re- 
quests and suggestions for this depart- 
ment may be addressed to him in care 
Of RADIO -CRAFT. 

not aware of their existence. The complete 
receiver is a structure of coordinated units; 
each functions in conjunction with the other. 
The failure of any one part reacts upon the 
rest. All must he correct, in order that the 
receiver may function in the normal manner. 
These improvements are, unfortunately, 
seldom related to the D.C. voltages encount- 
ered in n radio receiver, that is unless one 
part fails. When this happens, and the pres- 
ence of the new system is not recognized, 
trouble shooting becomes an absolute waste 
of time. 

We appreciate that many practical work- 
ers who are short on theory are servicing 
radio receivers today. But we cannot admit 
that such an individual is as well fortified as 
the man who is also familiar with theory and 
can comprehend the modern installation, can 
analyse the modern wiring diagram and in- 
terpret its structure. The wiring diagram 
plays an important role in radio service 
work. As n matter of fact, too much de- 
pendence is placed upon that diagram -en- 
tirely too much-at a sacrifice of more vital 
data, the comprehension of what is indicated 
upon that diagram, and its significance rela- 
tive to manifestations in the case of trouble. 

Take as a modern example, the use of 
hum- neutralizing systems in the output audio 
sta¢es. whereby a certain martian of th.. 

A.C. hum in the filter is deliberately fed 
into the plate circuit of the output stage, 
and a fraction of that is fed into the grid 
circuit. The location of this system, which 
incidentally consists of a capacity and a re- 
sistance, is such that, in the event of a de- 
fect in the condenser or a short- circuit 
within the unit, the grid bias applied to that 
tube will be appreciably increased; since the 
resistance mentioned will then function as a 
bleeder and supply more current through the 
grid -bias resistance. The normal reasons for 
excessive grid voltage and low plate current 
(lo not apply in this case. Measurement of 
the circuits which govern plate current and 
grid voltage will not indicate the fault. Fur- 
ther, a casual investigation of the wiring dia- 
gram will not bring the hum -neutralizing 
system to light; it will appear a part of the 
voltage divider. Correction in a reasonable 
amount of time, so that the work is actually 
profitable, is possible only when the pres- 
ence of such neutralizing circuit is known 
and appreciated. 

The above is only one of many such in- 
stances, An open circuit in the above -de- 
scribed system will produce hum in the out- 
put; yet every other item, including the IY.C. 
voltages, will he found normal. Set analyser 
tests will be of no avail. Normal continuity 
tests will likewise prove of no avail unless 
the Service Man knows of the hum- neutral- 
izing system in use, its location and com- 
ponent parts. 

The modern radio engineer is including 
low-pass filters in detector and output plate 
circuits; he is using parallel resonance in 
the "B" unit filter. Recognition of such cir- 
cuits is imperative. One is accustomed to 
the use of high capacities in "B" filter sys- 
tems. Yet we find values between .01- and 
0.3-inf. used across the speaker field wind- 
ings which are employed as chokes in tine 
"B" filters. The presence of that parallel 
capacity of small value is essential to the 
operation of that radio receiver. Its action 
in conjunction with the choke is to introduce 
maximum attenuation, at the fundamenthl 
hum frequency, in the "B" filter. Its onis- 
sion, or an open in the condenser, will in 
no way affect time output D.C. voltages, hut 
it will increase the hum to an appreciable 
extent. 

The modern grid -bias circuit differs froln 
the old. The bias voltage developed across 
a grid -bias resistance is no longer due to 
the plate current of that tube or the other 
tubes associated with that resistance. Addi- 
tion of the associated plate currents and cal- 
(ulations of the voltage developed across 
the known grid -bias resistance will produce 
a discrepancy. The resistance will appear 
low, yet the correct voltage will be produced. 
Why? Simply because bleeder resistances 

(Continued on page 6.0) 
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Helping the Service Man Make Money 
The exercise of ingenuity will find new applications for his radio 
knowledge which will enlarge his income; besides amplifiers and 

built -in radio, what can our readers offer? 

THE most important thing to the 
Service Man, who is in radio for 

a living, and not for a hobby, is to 
obtain a good return for his skill and 
labor. Even the amateur, if he de. 
votes spare hours to work for others, 
should consider that time is money. 

What RADlo- CRAFT and its readers 
want is practical articles telling how 
money is being made out of radio serv- 
ice; for those which bring out really 
new ideas, that offer a profit to the 
Service Man, an extra rate will be 

paid. They should be accompanied by 
diagrams and good photos, if possible; 
as it is necessary to illustrate them 
for publication. 

MUCH has been said and published, in 

the past two years, about the oppor- 
tunity for the Service \1.m to make more 
Money in the talking- nnlvie field; and then 
the usual article would go on to describe 
an installation that would run into thou- 
sands of dollars, and which would be in- 
stalled by the company selling it. As a re- 
sult, all service would be rendered on this 
installation by that company, whose Service 
3Ian would call at stated times to keep it 
running; and our local Service Man would 
lte left out in the cold, with another good 
ohaace gone. 

. Scattered throughout the country there 
are. literally, thousands of shall theatres 
that can not afford to install talking pic- 
tures or even One of the higher -priced non - 
synchronized outfits; since the volume of 
business done will not return them enough 
profit to make this a wise investment. This 
is where the local Service Man steps into 
the picture; since, with the advent of the 
'45 power tube, an amplifier can he built, 
using this tube in push -pull, that will eover 
a theater seating 500 with good quality and 
pulunle to spare, and at a cost that is not 
prohibitory. 

, Most of these small theaters are strug- 
gling along with a piano player, and a few 
have also a dr . All of them are not 
located in small towns; for many of the 
smaller neighborhood theaters are in the 
fame boat. The problem of selling to the 
owner is lessened, because his patrons are 
demanding better music. IIe is probably 
trying to figure out how to install one of 
these systems without tying up too much 
money; so your visit will he a welcome one. 

1 ant describing an installation which was 
made by me for a theater seating 350, but 
is large enough for one seating five hundred 
people. The amplifier was built with a 

7 x 17 inch sub -panel, and a 7 x 18 inch 
¡front panel which carries the input and out- 
put binding posts, switch and volume con- 
trol (Fig. 1). Three stages of amplifica- 
tion are used; the first two employ the 

By F. C. ROCKHILL 
('lough system of parallel -plate coupling, 
using '27s, while a pair of '45s in push -pull 
comprise the output stage (Fig. 2). The 
power pack is une of the new Pilot "1<112s;' 
which furnishes ample power for this ampli- 
fier. 

'l'he sub -panel was wired first; the trans- 
formers were lined up along the front with 
the input stages at the right and the push - 
pull stage at the left. The tube sockets for 
the '45s are mounted behind the push -pull 
transformers, the '27s next, at the right, 
and the '80 in the rear right corner (as seen 
from the front). 

The reproducer posts are located on the 
front panel at the lower left( Nos. 1 to 
ti); the output transformer used permits 

FRONT PANEL 16' +1 

5w .R4 

® 
1 2 3 4 5 6 10 7 8 9 

1 

9- 

SPEAKER GROUND INPUT 

Fig. 1 

The panel arrangement and layout of .tar. Hoek. 
hill's phonograph amplifier for a small theater. 

matching the impedance of the speakers. At 
the bottons right are the three input posts; 
that in the center (No. 8) is led to "ft+ 

190." The post at the left (No. 7) leads 
directly to the plate of the first '27; and 
the one at the right (No. 9) to the plate 
post of the input coupling unit. By chang- 
ing the input leads from one post to an- 
other, the first tube may be cut out. 

(Note: when a tube is cut out, better 
results moly be obtained by taking the first 
tube from its socket. The volume is reduced 
a lot without this tube; but is generally 
sufficient unless the theatre is crowded. This 
tube was incorporated in the amplifier, how- 
ever, because the owner wishes to .put in 
a table, sonie day, for synchronized talking 
pictures.) 

Keeping Noise Down 

Motorhoating is quite apt to occur in an 
amplifier having so high a gain as this one, 
with good low- frequency response; so spe- 
cial .precautions were taken to offset this. 
'l'he '27s are biased 1w 1500 -ohm resistors 
141, R3, connected front cathode to ground; 
and these are by- passed by 2 -mf. condensers, 
C2, C3. 'l'he 4.5s are biased by a 750 -ohm 

resistor 116, connected to ground from the 
center tap of a 30 -ohm potentiometer 115 

across the filaments, and by- passed by an- 
other 2 -inf. condenser C4. The 180-volt tap 
feeding the plates of the '27s was also by- 
passed with a condenser of the same size, 
Cl. These measures have eliminated all ten- 
dency to motorboat. 

The vol control is the 100,000 -ohm po- 
tentiometer R4, placed in the grid circuit 
of the second '27, and affords excellent con- 
toil with no external noises when in use. 
While this control changes the tone of the 
amplifier somewhat, there is advantage in 
this fact; as sohle of the defects in the 
acoustics of the theatre may he overcome 
by setting the vol control in the right 
place. 

In contradiction to the general belief that 
the hum level in amplifiers of this kind may 

2 

3 

4 
5 

6 

Fig. 2 
The circuit of the three -stage amplifier; the pourer supply is from a standard kit. 
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Fig. 3 
The arrangement of the pick -ups and fader 

control, on a common library table top. 

be high, it was found impossible to tolerate 
more than in a well -designed set for home 
use. The potentiometers 132 and 115 were 
placed across the Ill nt supply wires as 
shown; the filament pairs were twisted 
tightly together. The transformer cases 
were grounded to "B -" with the exception 
of IA, which was found to work better, and 
with less hum, without grounding. 

The pickups were mounted on a common, 
small library table which was obtained at 
second -hand, and proved just the thing for 
the purpose. Two Gordon induction motors 
were mounted, as shown in Fig. 3, with a 
switch for each motor, and a fader to change 
from one to the other. 

Acoustical Problems 
The speakers used were two "Radiola 

106" dynamics, and were placed one on each 
side of the screen; here it was necessary to 
do a little experimenting to find the posi- 
tions giving the best results. 

Here are two suggestions; a common fault 
is reverberation, which causes an overlap- 
ping of musical tones and speech. A good 
test for this is to have some person stand 
near the horns and speak with conversational 
loudness, while another goes to different 
parts of the theatre and listens for a "hang- 
over" at each pause. 

Echo is generally present when the music 
sounds blurred, or stuttering; but it must be 
remembered that an echo is a distinct re- 
flection of whatever was spoken or played, 
and is hest noticed at the end of a phrase. 
A good test is to have someone stand by a 
horn and clap his hands while another lis- 
tens from the floor of the house. The man 
clapping should gradually increase the rate 
until a steady "putt- putt" is heard, and if 
an echo is present, it will suddenly come 
midway between claps, so that the strokes 

Leaves fro 
AERIAL RESISTOR RESTORES 

SELECTIVITY 
By Frank J. Moch 

THE owner, a friend of mine, asked me 
to look at a Zenith "Model 52 Old Eng- 

lish" set that had been serviced by two other 
Service Men. Each reported that WISIIM, 
a strong station here in Chicago, would butt 
in on almost every other station on the dial. 

Each man made routine tests on the set, 
checked aerial and ground, found everything 
O.K., and turned in the job as a case of 
poor location. 

I found things ,just as my predecessors 
did. I tried placing a fixed condenser in the 
aerial circuit and different lengths of aerial 
strung in different directions, bit still no 
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appear to double. An echo couuuonly af- 
fects only certain seats, or rows; and patrons 
can help to determine which seats are af- 
fected, 

One should compare the quality of re- 
production with different -sized crowds in 
the theatre; for each listener has about 
twenty -five square feet of sound -absorbing 
surface. When defects are found, they can 
be corrected easily by placing absorbent 
material in suitable places until the correct 
effect is obtained; there are several good 
materials on the market, and which to use 
is a matter of personal choice. 

The parts used in the amplifier illustrated 
were: Ll, 1.2, 1.:3, Silver- Marshall "Nos. 
255, 256, 257 ": IA, "S -M 228" (or 248); 
power pack, Pilot "No. K112 "; Rl, R3, R6, 
Electraul "Type 13" resistors, two 1,500-ohm, 
one 750 -ohm; 132, R5, Pilot "No. 930-I "' 30- 
ohm potentiometers; 114, Pilot "No. 941 
Vol grad," 0- 100,000 -ohm; CI, C2, C3, C4, 
Pilot "No. 9302" condensers, 2 -utf.; Syr, one 
Pilot "No. 44" switch; sockets, binding 
posts, hardware, etc. 

Built -In Radio 
Before closing this article, I wish to re- 

turn to the financial aspect of radio service, 
with which we started, and ask Service Men 
how many of you, during the past few years, 
have noticed the trend toward built -in fur- 
niture, without giving a thought to built -in 
radio? 

I admit that I was one of those who (lid 
so, until at building contractor in my town 
came in to ask whether he could buy n radio 
receiver without a cabinet, since he wanted 
it built into the wall of his home. He asked 

Fig. 5 
The front panel and one mall of the sound- 
proof box for the built -in receiver. Top, back 
and the other sides were similarly constructed. 
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From a piece of decorative furniture, radio is 
now evolving into the final stage of a part of 
the building -like the light fixtures and plumb- 
ing. The skillful Service Man should find many 

opportunities in this idea. 

me to come up and give hint an estimate of 
the cost. I found that he wanted the in- 
stallation under a flight of stairs -an ideal 
place, since there was plenty of room to 
work and a good location for the set. (Fig. 
4.) 

A Silver-Marshall "722 Band- Selector 
Seven" with an "S -M 851" speaker was 
chosen; of course, the Service Man has the 
choice of any of the good custom -built sets 
on the market, or of designing his own. 

A panel, 12 x 30 inches, was taken out 
of the side of the wall, and replaced by 
one of wood veneer, cut as shown in Fig. 
5A. 'l'he escutcheon furnished with the kit 
was placed over the holes in the panel, to 
mike a finished -looking job. 

'l'he receiver was placed on a shelf, which 
fitted snugly to the front panel, and the 
speaker on a smaller shelf ,just above it. 
They were thgn enclosed with celotex, fas- 
tened to a frame which was assembled with 
screws, (Fig. 511.) 

The panel, of course, had been previously 
stained anti varnished to match the fittings 
of the room; the hole for the speaker was 
rut out with a small keyhole saw, as indi- 
cated. Aerial and ground leads were 
brought in through the side wall of the 
house, and an outlet lox was placed near 
the set for the power supply; so that not 
a single wire showed in the room where the 
set was placed. 

A good charge can he made for work of 
this type; for the average radio dealer is 
quite unable to handle it. The Service Man 
has here an almost limitless field to work 
in; it will pay hint to advertise locally that 
he is able to provide "Built -In Radio." 

m Service Men's Note Books 
improvement. Finally I placed a 50,01)0 -olnn 
resistor between the aerial wire and the 
aerial post. By this time I was getting dis- 
gusted. I turned on the set, really expecting 
no improvement; but, on the contrary, it 
worked perfectly. ('!'his arrangement is used 
in several commercial receivers.- Edifor.) 

LOOSE CONNECTION PROBLEMS 
By Henry Burwen 

CONCRETE experiences in solution of 
individual service problems, I think, 

are a g the most helpful forms of in- 
formation Service Men can acquire. Here 
are two interesting experiences. 

On a Crosley D.C. " Showbox" one of the 
:IA tubes burned out several times. No 

apparent reason t'or it could be discovered; 
as the set in all cases tested normal and 

(Continued on page 654) 

Any antenna is a resonant circuit, with dis- 
tributed inductance, capacity and a small re- 
;., a.,-- -_ -a -_ n. - 

circuit more difficult to "shock" into oscillation, 
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How to Test Radio Receiver Performance 
The use of simple apparatus to obtain efficiency and compare sets 

By SYLVAN HARRIS 

II. 

is becoming apparent, more and more, 
day by day, that a large part of the 
rapid growth of the radio industry has 
been due to the Service Man, and to 

the service departments of the manufac- 
turers of radio equipment. In u lar 
mnner, the enormous growth of the auto- 
mobile industry has been due to its service 
men; for who would want to own and run 
an automobile that could not be immetli- 
:.tely serviced when in want of repairs? 
The ability to obtain parts on a moment's 
n..tice, and to find men capable of nut khig 
the necessary repairs, is an extremely iva- 
p.:rtnnt feature for the prospective car 
purchaser to consider. Likewise, it is just 
as important for the prospective radio set 
purchaser to consider what his standing 
would be in case something should go wrong 
t: ith his set. 

People are finding this out to -day. 'fake, 
for example, sets which are no longer made 
and the parts for which arc obtainable only 
with difficulty, if at all. It is necessary for 
the Service Man to substitute parts of other 
manufacture and, for this reason, he must 
know the characteristics of the parts he 
wants to replace and of the parts he wants 
to use in the replacement. Fartherntore, 
when the ,job has been clone, it is necessary 
for him to find out if the set works prop- 
erly, as it should work. Again, there are 
sets which are now obsolete (since they are 
operated by batteries and without a power 
stage) which the present owners want con- 
verted to A.C. operation and to include a 
power stage. All this requires a knowledge 
of the components to be used, as well as the 
manner of connecting them in the circuit. 

And finally, sets get out of order; it is 
necessary for the Service Man to be able 
to diagnose the trouble properly and quickly. 
Until then, he cannot intelligently prescribe 
the cure. Just so, in medicine, the physician 
has his instruments and uses them: he takes 
the temperature with his thermometer; 
measures the blood pressure with his 
sphygmomanometer; makes chemical and 
microscopic examinations of the blood, 
sputum, etc.; takes X -ray pictures; and 
what not. The more serious the case, the 
more carefully must he study it. 
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The output of two sets, plotted thus, shows 
their comparative sensitivity at different wave- 

lengths. 

WHEN is a set working at its 
highest efficiency? What is the 

comparative amplification of two re- 
ceivers? What are their "character- 
istics" as regards quality? These things 
cannot be judged by the ear; but Mr. 
Harris gives rules for measuring them 
with simple apparatus in the Service 
Man's shop. 

Of course, the radio Service Man's job 
is not a case of life and death, in the literal 
sense; but it is vital so far as it concerns 
his ability to make a living and, in that 
way, kocp l' elf and luis family in good 
health -so that the M.D. will not be called 
upon to perform luis service work. And 
so, the radio Service Man must know how 
to diagnose radio troubles quickly and ac- 
curately, and then how to correct them. 
And to make such diagnoses properly, lue 
must have the proper instruments; we shall 
describe some of the latter, 

Design of the Oscillator 
Perhaps one of the most important instru- 

ments for the Service Man to have, at least 

Fig. 6 
This is the method of obtaining a selectivity 
comparison between two receivers, at any given 
wavelength. It is quickly made and accurate. 

for his shop use, is a modulated oscillator. 
With this instrument he can test the sensi- 
tivity and selectivity of radio receivers as 

plete units, and, if he wants to spend 
the stoney for a small D.C. meter, he can 
test the alignment of variable condensers. 
Such a modulated oscillator is shown in 
Fig. 1. 

This is an instrument which everybody can 
build, and which can generally be assembled 
from miscellaneous parts found around any 
shop. ')'here are two 'OlA tubes used, one 
as a radio- frequency oscillator and the other 
as an audio- frequency oscillator. The lt.F. 
oscillator (shown at the left of the diagram) 
includes an ordinary three -winding coil 
1.1 -2 -3 and a variable condenser C (with a 
trimmer VC). The ordinary coils and con- 
densers used in T.R.F. receivers are suitable 
for this purpose; if they do not happen to 
have three windings it is a simple matter to 
wind on about ten turns which can act as 
the coupler L3, to be connected to the an- 
tenna and ground binding posts. The R.F. 
circuit is seen to be a simple tickler -coil os- 
cillator; the radio-frequency currents being 
confined to the plate circuit of the tube by 
the .001 -mf. by -pass condenser Cl and the 
radio-frequency choke RFC'. 

The audio-frequency oscillator is likewise 
a tickler -coil circuit; the only difference 
being that the coil used is a regular audio- 
frequency transformer, marked A.F.T. The 
primary side of the transformer is connected 
in the plate circuit of the A.F. oscillator 
tube, and also across Cl in the plate circuit 
of the R.F. oscillator; while another ILK 
choke RFC2 is between the plate and the 
audio transformer. Thus, the A.F. voltages 
established in the plate winding of the 
transformer are used to modulate the R.F. 
oscillator; the .001 -tuf. condenser and the 
ILF, chokes keeping the radio- frequency 
currents out of the A.F. oscillator circuit. 

Titis arrangement generates a carrier 
wave which is modulated by a single tone. 
The tone will change slightly as the wave- 
length is varied, hut this will cause no in- 
convenience for ordinary testing. The pitch 
of the tone can be varied, by substituting 
different audio transformers, or by adding 
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.4n oscillator should be accurately calibrated, 
on a ruled sheet, in the manner explained here. 
Broadcast stations may be used as frequency 

standards. 
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a fixed condenser C2 as indicated 1w the 
dotted lines. If the particular audio trans- 
former chosen has sufficient self -capacity, 
or if its secondary inductance is low enough, 
the condenser C2 will not be needed. The 
best tone to work with is around 1,000 cycles, 
or slightly less. 

The grids are biased by about 4 volts. 
The particular value required can easily be 
determined by trial. Merely change the 
bias until the system oscillates strongly and 
steadily. Separate switches are provided 
for the two tubes; so that either a modu- 
lated or an ummodulated carrier can be 
obtained. 

The whole outfit, "B" and "C" batteries 
included, can be built in the same metal 
shield. It is best to have the oscillator com- 
pletely shielded, so that the amount of radi- 
ated power can be easily controlled. By 
setting up the apparatus in a corner of the 
shop, and connecting a couple of feet of 
wire to the antenna binding post, the signal 
may be radiated at a strength quite easily 
picked up by any radio receiver in the 
vicinity. If the signal is too strong, the 
antenna wire can be cut shorter. 

The Output Meter 
The next piece of equipment which we 

will have to consider is one WilkII will en- 
able us to measure the output power of the 
radio receiver. There are several ways in 
which this may be clone; but perhaps the 
simplest and cheapest is to use a simple 
vacuum -tube voltmeter. It will he necessar- 
to provide a small ntillia inmeter, hut the 
expenditure will be well worth while on 
account of the great utility of this instru- 
ment, The arrangement is shown in Fig. 2. 

As the diagram shows, the instrument con- 
sists of an '01A tube operated from a small 
"C" battery as the plate supply, and having 
in the plate circuit a 0- 2- milliampere meter. 
The whole outfit (except the "A" battery) 
is contained in the same box. Although it 
is not absolutely necessary to shield the 
circuit, it is better to do so. The particular 
voltage to use depends on the tube, and 
should be so adjusted that the milliamnneter 
needle just shows a small deflection (say 
0.1- milliampere) with the filament voltage 
at five volts. 

Now that we have a modulated oscillator 
and is vac -tube voltmeter, let us see 
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what we can do with them. Suppose we 
have in the shop a receiver which we know 
is working properly, and we want to know 
how another receiver compares with it. 

Use of the Apparatus 
Start the oscillator going, over in a far 

corner of the room, and set up one of the 
receivers on a bench. Have the vol con- 
trol full "on" and the proper voltages on 
the set. Connect the vacuum -tube volt- 
meter across the voice coil of the speaker, 
as in Fig. 3. To the antenna binding post 
of the receiver connect a .0002- or .00025 -mf. 
condenser, to take the place of the capacity 
of the antenna ordinarily used with the set. 
The wiring (a), (b), (e) should be long 
enough only to furnish enough "pick -up" to 
give good deflections of the output meter. 
If the set uses a magnetic, instead of a 
dynamic, reproducer, the vacuum -tube volt- 
meter is merely connected across the speaker 
binding posts. 

With everything started up, set the os- 
cillator dial at zero and note the reading of 

Fig. 2 
The vacuum -tube voltmeter is very simple; it 
serves to measure the output of a receiver under 
test, and thus makes adjustment of condensers, 

neutralization, etc., a matter of exactness. 

the output meter MA. If the signal is too 
weak, make the oscillator antenna longer, 
or increase the length of the wiring (a), 
(b), (e) on the receiver. Then take the 
reading of the output meter, Next set the 
oscillator dial at 10; and read the meter 
again. Repeat at '20, 30, and so on. But 
remember, while you are making these 
measurements, do not make the slightest 
change in the location of the oscillator, or 
of the set, or of the wiring of either antenna 
circuit. This precaution is of the greatest 
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A modulated radio -frequency oscillator is a familiar piece of apparatus: for the purposes of making 
such measurements as described here, it should be carefully calibrated. The coupler L3 need 

have very little wire attached to it to serve as a radiating aerial. 
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Fig. 8 
A considerably smaller pica of apparatus than 
that of Fig. 1 is especially useful for alignment 
and balancing purposes. Its use is illustrated 

in Fig. 9. 

importance; for otherwise you have no basis 
of comparison between any two measure- 
ments. 

After finishing with one receiver, remove 
it and connect in the other. But remem- 
ber, as emphasized above, the antenna roust 
not be changed in the slightest while you 
are changing the sets. Take a similar set 
of measurements on the second set. While 
changing the setting of the oscillator dial, 
be careful that you do not move the os- 
cillator. 

When the two sets of measurements have 
been complete, they may be plotted in the 
form of curves as in Fig. 4. You will then 
have a very fair comparison between the 
sensitivities of the two receivers. 

In order to he sure that nothing is 
changed while making the measurements, the 
two sets can be set up on the bench to- 
gether, using switches to shift the antenna 
and the vae -tube voltmeter from one 
to the other (Fig. 5). The two curves may 
then be obtained at the same time. 

Determining Selectivity 
Now, suppoNe we want to make selectivity 

curves of the two sets. For this purpose we 
can add to our oscillator a "vernier" con- 
denser (marked VC in Fig. 1) which has a 
capacity of about 25 micromicrofarads or 
.000025 -inf. This vernier should have a sep- 
arate dial of its own, reading from zero 
to 100. 

Suppose we want to find the selectivity 
curve at a fairly short wavelength. Set the 
main dial of the oscillator at, say, 10, and 
the vernier exactly on 50. Then tame in the 
two sets very accurately. They are exactly 
in tune with the signal when the output 
meter slows its maximum reading; so you 
do not have to depend upon your ears, 
which are very unreliable anyhow. 

Then take readings of the output meter 
with the vernier dial of the oscillator at 
zero, 10, 20, 30, etc., all the way around the 
scale. If the set is very selective you may 
get no readings when the vernier setting 
differs considerably from 50, which is the 
resonance setting. 

Next, plot the readings so obtained on the 
two sets in the manner illustrated in Fig. 6. 
Although this does not afford a rigid com- 
p, rison of the selectivities of the two re- 
ceivers, it is nevertheless possible to learn 
it great deal about various receivers from 
these curves. 

Next, it is desirable to calibrate the oscil- 
lator in terms of wavelength. This can be 
done very easily in the following manner: 
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Fig. 9 
The method of coupling the receiver's tuned 
stages, one at a time, to the small alignment 
tester of Fig. 8. The wires a -b form a small 

condenser. 

Tune a radio receiver to any broadcast sta- 
tion, whose wavelength you have verified. 
Turn off the modulator tube in your oscil- 
lator, and vary the oscillator dial until you 
hear a loud whistle in the loud speaker. 
' l'iris is caused by your oscillator beating 
with the broadcaster. Adjust the oscillator 
dial very carefully, until zero beat is ob- 
tained. Suppose then you react the oscillator 
dial and find that it is at 10.5; and your 
newspaper tells you that the wavelength of 
ti.e particular broadcaster is 247 meters. 
This is set down as a point on your calibra- 
tion curve. Do this at various points, beat- 
ing the oscillator against as many broad- 
casters as you can; then plot the curve, as 
shown in Fig. 7. But, remember, you must 
always have the oscillator vernier dial at 
the same setting; and it is convenient to 
make this 50, 'l'he vernier dial should he 
moved only when making selectivity curves 

Testing for Alignment 
Now let us suppose that a customer 

sends to us a set which operated well until 
recently; in fact, until he moved from 
Street to his new address. Now he can get 
only a few local stations, and these spread 
all over the dial. l'pan studying the cir- 
cuit and measuring tube voltages, checking 
the tubes, etc., you -the Service Man -can 
find nothing the matter with them. The poor 
selectivity and lack of sensitivity is so great 
that it is not necessary for you to run 
curves such as we have described above; 
for you can easily determine this by a 
simple trial "on the air." The first thing 
to suspect then, is that the alignaient has 
gone bad. How can this be tested quickly 
and easily? 

If you want to do so, you may use your 
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oscillator, as in Fig. 1, for making this 
test; but you will generally rind it too pow- 
erful, and that it is more advantageous to 
build time alignaient tester diagrammed in 
Fig. 8. This is nothing but a small, low - 
power oscillator using a '99 tube, and having 
the "A" and "B" batteries enclosed in the 
can. It is completely shielded, and can 
easily be built into a sheet -iron, brass or 
copper box, about 4 inches wide, 10 inches 
long, and 6 inches deep. 

The capacity C is the tuning condenser 
of the oscillator, and VC is its vernier. A 
small 0-1.5-milliampere meter MA is con- 
nected ir, the grid lead of the tube as shown, 
and by- passed by a condenser C2. Now, in 
Fig. 9 we have indicated the receiver which 
is to he tested; in it there are a her of 
tuned circuits, two of which are shown, and 

Fig. 3 
The use of the oscillator and racu um-ube voit 
meter described; a, b and r constitute a small 

receiving antenna. 

these are to be tested. Set the dial of the 
receiver at any wavelength where you want 
to make the test. Then take two pieces of 
insulated wire (a and b, in Fig. 9); b is 

Fig. 5 
To compare two receivers under absolutely equal 
conditions. switches may be used. The lengths 
of wire in the two picku rs should he equal. 

623 

nment tester, and is 
round a, The other 
touched against the 

fiver's tuned circuit, 
or of the tuning con- 
ning the tuning con - 
slowly, a point will 
milliammeter needle 
is dial as closely as 
at which the lowest 

len make the adjust- 
varying the vernier 

of the vernier dial; 

o another tuned cir- 

liver. This time, do 
di of the oscillator, 
e vernier VC. This 
on all the toned cir- 

connected to the alig 
twisted several times a 
end of the wire a is 
grid side of the rece 
that is, against the stat 
denser TC1. Upon to 
denser of the tester 
be found where the 
dips suddenly. Set th 
possible to the position 
dip is obtained; and tI 
meat more accurate by 

VC. Take the reading 
then shift the wire a t 
suit ('l'C2) in the ree 
not touch the main d 
but simply adjust th 
test should be made 
cuits in the receiver. 

The distance you hat 
flag of time vernier dial 
much the circuits are o 
perfect alignaient, tb 
always read the same. 
can be tolerated you 
by experience with you 

stants; after making 
number of sets and try 
air, you can tell how ni 
a set may be and yet 
for practical purposes. 

This same arrangemc 
for setting the trimai 

receiver. First, make 
tuned circuit of the fi 

nect the alignaient tl 
stage, and adjust the 
vernier reads the scone 
1)o likewise for the th 

'l'he trimmers are usi 
short wavelength, say 
less. After adjusting 
the alignaient at other 
ceiver dial should be r 

In using the alignmei 
precaution to be obse 
are adjusting the vern 

the needle of the ureter 
and, all of a sudden, 
were, this is evidence I 

tween the oscillator au 

being tested is too tigl 
wires a turn or two, u 

the needle can be marl 
come back slowly. If t 

observed, it will be im 
readings of the same I 

just alike. 

e to change the set - 

is a measure of how 
ut o alignment. For 
e vernier dial will 
How much variation 

will have to find out 
own oscillator con - 

measurements on a 
ing these sets on the 
uch out of alignment 

sufficiently selective 

A Quick Audio Testing Method 
By ELDEN L. CHERRY 

MUST set builders and old -time experi- 
nimiters will remember that, when all 

sets were built "bread- board" style, we used 
to test the audio circuit by simply applying 
a linger tip to the grid leak. This gave us 
an ' abate check on everything from the 
detector tube to the speaker. If, on touch- 
ing the grid leak, a loud hum or buzz re- 
sulted, we knew that the audio channel and 
its component parts were all operative. A 
feeble response was due to a poor tube, low 
plate voltage or some trouble in the audio 
circuit or speaker. If no response at all 
was received, we knew that there was some- 
thing" radically wronn in this nart of the set- 

Since this test gives such immediate and 
effective check on so many parts of the set, 
it should be very useful to the Service Man. 
However, modern factory -built sets usu- 
ally have the grid leak buried, somewhere 
under the metal chassis, in such a way that 
it is not accessible. Therefore, most Serv- 
ice Men, though they may be familiar with 
the method, do not attempt to use it on 
this account. 

They have overlooked one good bet, how- 
ever. Many late receivers have a phono- 
graph pick -up, which usually consists of 
two tip jacks; one of these is connected di- 

JP ....-.l 

nt can also be used 
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your reading on the 
rst stage; then con - 
ster to the second 
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as for the first stage. 
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his precaution is not 
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The grid of many a detector may be reached 
hrough the phonograph attachment; otherwise, 
he toot shoran at the right comes in handy. 
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Operating Notes for Service Men 
There are a good many useful ideas in the service manuals with 
which many Service Men are provided; other kinks are picked 
up only in the school of experience. Here are some of a scholar's 

reminiscences. 
By BERTRAM M. FREED 

LItIIAI'S the problem of connecting 
a phono -pickup, to a commercial set 
using power detection, has confronted 
the Service flan. This can easily be 

(loot. if directions are followed closely, in 

DICKUV 
VOLUME CONTROL 

,-PHONO TRANSFORMER 

A ' DETECTOR 

SW-A 

5W-.5 -BIAS RESISTOR 

Fig. I 
The standard :) stem of connecting a "phono - 
radio" switch: it is most convenient h, use a 

single knob to control both .1 and B. 

this manner: referring to Fig. 1 we see 
switch A, in the grid circuit of the detector 
tube, and switch II, which shorts the bias 
of the detector tube. Switch A in closed 
position shorts out the phono-transformer, 
and in open position opens the detector grid 
circuit, thus connecting the phono- trans- 
former into circuit. The two switches may 
be obtained in a single unit. In radio posi- 
tion, A is closed and 13 is open; in phono 
position, A is open and 13 is closed. Ilow- 
ever, in the "Itadiola 64" and other sets 
which use the saute chassis, an added switch 
must he inserted; for this model uses an 
automatic vol -control tube which is 
coupled to the detector tube through a small- 
capacity fixed condenser. Referring to Fig. 
2, the third switch C must he inserted in the 
plate circuit of the automatic vol -control 
tube; then, we have this action: in radio 
position, A and C ore closed-and II is open; 
in the phonograph position, A and C are 
open and switch II is closed. Care t be 
taken to keep all leads as short as possible, 
to avoid introducing capacity and feedback 
in the circuit. Switches A, B, C may also 
be obtained in a single unit. 

Fig. 2 
In late -model receivers employing an automatic 
volume control tube, it is necessary to discon- 
nect this also when switching to the pick -up. 

Speaker Problems 
Many cases have been found where the 

Sonora "A 44," when switched in the phono 
position does mutt have the original volume 
or "kick:' 'l'he audio amplifier tests per- 
fect in all respects and, when used with the 
radio -frequency side of the set has plenty 
of "kick." If the fault does not lie in the 
transfer switch (i.e., radio -phono switch) the 
trouble will be found in the Peerless speaker 
used, which is similar to the Cutting 
drn:unie. It employs a single -turn copper- 

ad voice coil, which is electrically and me- 
chanically coupled to an output transformer, 
with a secondary winding of two heavy 
copper turns. The trouble lies where the 
voice coil is coupled to the secondary by two 
heavy nuts and bolts; corrosion takes place, 
or the bolts loosen up. To correct this 
trouble, the voice -coil contacts at the coup- 
ling shcauld be cleaned and tinned; after 
which, the bolts should be fastened with good 
heavy Iditr. ow a wrench. (Fig. :3.) 

'l'bt ".\ tt" is designed for '50 hype tubes 
which draw .55 ntilliaaop.s cacti. If tubes 
which draw up to 60 milliamps (such ns the 
CCo) in this position are used, there will 
be a corresponding reduction in the It. F. 
plate voltage. 

NE' A.F.T. 
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Fig. 4 
The layout of the Stromberg- Carlson "641" 
showing the connections to be changed when 

using it with an S -C dynamic. 

Many Service Men may have been con- 
fronted with the task of wiring a Strotmberg- 
Carlson "641" to take the D.C. dynauoie 
speaker supplied by that company, which 
has a very high resistance field, and is con - 
nected across the D.C. output of the re- 
ceiver. This necessitates increasing the A.C. 
plate voltage to the '80 rectifier. Connections 
to the plate terminals of the '80 are removed 
and taped up singly; the two brown leads 
in the saune cable, now taped, should be 
soldered to the plates of the rectifier. 'l'he 
connections to the field outlet should he re- 
moved and taped up singly, and wires should 
be brought from the high voltage and chassis 
to this outlet, (see Fig. 4). The output choke 
and condenser device must be changed; it is 
necessary to remove the two blue leads from 
the speaker tip ,jacks. These blue leads are 

Fg. 3 
The mechanical arrangement of the Peerless 

and Cutting dynamics' voice coils 

soldered to No. 7 terminal, after the wires 
connecting to No. :3 and No. 7 terminals of 
the output transformer assembly have been 
soldered to terminal No. 5. A lead from No. 
4 ter ' al is run to the speaker tip jack to 
replace the blue leads, which originally were 
connected there. These are the only changes 
to be wade. Referring to Fig. 4, we see the 
set after changes have been made; the wire 
from No. 5 to one of the tip ,jacks should 
not be disturbed. (The circuit diagram of 
this receiver is Data Sheet No. 1, which ap- 
peared in Itamo- Cm-arr for October, 1929.) 

Cases of poor reproduction, rattle, huski- 
ness, and mushiness in "Radiolas 46, 62, 64," 
Victor "9 -18" and Brunswick super -het 
models have been traced to the cone spider 
on the dynamic speaker, which had been 
broken. 

Causes of Hum 
On sets using external power packs, such 

as Majestic and Freshman, it was e 

practice to insert a small fixed resistor in 
IMF filament leg of the '26's, '27's or '71A's. 
When this was done, the filament voltage 

(Continued on pope 653) 

Fig. 5 
The tubes must be taken out. to make titis test 
of continuity in the hum -balancing resistor. 
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The Service Man's Open Forum 
ORGANIZATION NEEDED 

Editor, ItMDIo-CR AFT: 

I have read the complaints of a great 
many Service 'Alen that they are not sup- 
plied with proper Service I)ata by set manu- 
facturers. I can't agree with them at all, 
and I do not believe they have written to 
the manufacturers. \lost likely they have 
dealt with some hard -headed distributor 
who honestly believes that these data will 
be used against his product. I have never 
been refused anything of this nature by the 
manufacturers. In fact, I have always 
found them only too willing to help us out. 
I admit that they are careful in giving out 
this material; but why shouldn't they he 

\l'hen you stop to think about it, a service 
nmñmd such as that supplied by Atwater 
Kent laust cost fully two dollars to pro- 
duce. This is the only one that costs us 
anything, and then only a dollar. 

I have always found that, the larger the 
company, the mare willing they are to help 
you out in any way they can. Even R. C. A., 
Victor and Sparton have supplied us with 
complete service data and binders for the 
sauce, without charge and without complaint. 

Another thing I'd like to say is: I wonder 
if there is any way to organize the Service 
Men? I don't believe there is a single Serv- 
ice Man or service organization who would 
not be proud to belong to a suitable asso- 
ciation, the benefits of which, I believe, are 
quite obvious and too numerous to mention. 

In closing, let me say, or rather remind, 
all these Service Men to write to the manu- 
facturer direct. He is the one who appre- 
ciates, by now, that it is through suds serv- 
ice organizations as yours and mine that lie 

is enabled to keep faith with the public. 
M. S. WILSON, 

Rockeaxlle Radio Service, 
Covington, Kent itchy. 

(Like many other Service Men who are 
keenly concerned with the future of the 
servicing profession, Mr. Wilson will be glad 
to learn that the necessary steps have been 
already taken to bring about an organiza- 
tion 

- 

tion such as he suggests. The National 
Radio Service Men's Assoviation is being 
formed: its purposes, as shown by the an- 
nouncement which will he f 1 on page 616 

of this issue of RADIO- CRAFT, are to elevate 
the standards of the profession of radio 
servicing, and to bring about the recognition 
by radio manufacturers and the radio trade 
of the professional status of every well - 

qualified Service Man. All Service Men 

who are seriously engaged in the practice 
of radio servicing will find it to their interest 
to co- operate in its activities. Editor.) 

A SATISFIED SERVICEMAN 
Editor, RAnio -CR ArT: 

I have been reading your magazine ever 

since it started, and expect to continue; for 
it is getting better with every issue. I 

notice every month, however, that some one 
makes a kick at not being able to get service 
data and cooperation from the manufac- 
turers. It seems as though I have had better 
success than any one else; so I suppose I 

am to be considered fortunate., 

OPPORTUNITIES 
The "Opportunities" column of this 
month's issue of RADIO-CRAFT will be 
found on page 667 of this issue. The 
Service Man who desires to take ad- 
vantage of this feature may do so 
without cost, as explained there. 

I wrote to 28 manufacturers asking for 
service data, and the replies on the whole 
were very gratifying. I was refered to the 
local distributor by three (Bosch, Bruns- 
wick, and Atwater Kent) ; two offered to 
sell theirs (Amen(' and Splitdorf). The 
other twenty -three (Zenith, Day -Fan, Fed- 
eral, Majestic, l'hilco, Steinite, Edison, 
Grebe, Evercady, Freed- Eisemann, Fresh- 
man, Stewart- \Garner, Kolster, Balkite, 
Crosley, Lyric, Fada, Victor, Apex, Sparton, 
Arborphone, Acme, and Emerson) all for- 
warded me their service nu als and data 
sheets- -quite a few of which were books 
giving data on all models; expensive out - 
lits -and told nie that they would be glad 
to cooperate with nie at any time I needed 
help. Some of them continue to send service 
data and circuits of all the new models as 
fast is they come out. I did not try RCA; 
but Victor supplied data and diagrams of 
all the sets and power packs that they had 
ever used in their outfits. 

So I feel that I, at least one out of the 
thousands, should come to their rescue and 
say that if they are approached in the cor- 
rect manner they will, most all, do the right 
thing; because they want their goods to stay 
sold and, once the public gives a manufac- 
turer a bad name, that manufacturer might 
as well quit. But they feel that they cannot 
hand out expensive service manuals to every 
one who writes in for them; for they would 
then have to supply- them to thousands and 
thousands who have no earthly need for 
theme, but are only eager to sec how many 
they can get and store away like they do 
the catalogs of the mail order houses. 

H. O. BENEFIEI.D, 
Radio Repair and Construction Co., 

New Orleans, La. 

THE SERVICING BUSINESS 
Editor, RADIO- Caner: 

I wish to extend my approval to such 
letters as that of Mr. Collett, of the Stewart- 
Warner Co., in the Man issue of 11AO11- 

CRArT. As to Midi letters as that of Mr, 
Graham, of RCA Victor, it is a crime the 
wavy some dealers get by in this city with 
their squad of bread snappers, who ,just 
rush in au d change one tube or two and rush 
out; without even trying the set for volume 
on one end of the dial, checking the line- 
voltage, condenser alignment, lightning ar- 
rester or antenna. In my first experience 
with a nntsie house as a Service Maul, I was 
requested to install ten to fifteen antennas 
a day, and "don't stop till you finish them, 
either." I did that for $25 a week, twelve 
to sixteen hours per day for one season; and 
every antenna brought the company in ten 
dal In rs. 

Today, I nom doing the work for myself 
and going after amore, starting tomorrow 

with a monthly mailing list. I have several 
good jobs on interference to my credit, and 
could have more if the people of the vicinity 
could get enough together to pay for the 
material. In such cases I help them along 
by sharing- the profits by 5%Jo. 

E. A. MATTIHIAS, 

Chief Radiotrician, Radio- Craft, 
1422 /laugh Street, Indianapolis, Ind. 

(Mr. Matthias is in business under the 
title above given. -Editor.) 

A PLEA FOR THE INDEPENDENT 
Editor, ItADIo- CaArr: 

As Mr. Graham says in last month's 
RADIO-CHAFF: "'l'he fact that no radio manu- 
facturer yet enjoys a popular reputation for 
excellence of service through his dealers 
must be due to the relative youth of the 
radio dealer system' -and that is a reason 
"for not desiring to support the independent 
service organization." 

Why doesn't the radio manufacturer con- 
sider the poor Service Man who has spent 
his good money for a radio education to 
perfect his knowledge, because he feels that 
he can make good in this line and enjoy it; 
while the radio dealer is not interested in 
servicing the line of radio he handles, and 
does not care whether the customer gets ser- 
vice after the set is once sold? Since most 
radio dealers are men who are not inter- 
ested in radio, it stands to reason that they 
do not absorb radio knowledge as well as a 
young man who is interested in this work. 

And why should the manufacturer go to 
the trouble and expense of preparing a 
course and organizing dealers, when there 
are thousands of trained radio Service Men 
who are willing to, and who need to, work 
for their support? I hope the manufacturer 
will soon realizes that he cannot run his busi- 
ness without good Service Men to keep his 
product in satisfactory repair. 

I feel sure that if the radio manufacturer 
would consider the Service Man's situation, 
he world realize how grateful the latter 
would be toward him for making arrange- 
ments whereby the dealer could entrust all 
servicing to the independent Service Man. 

WILLIAM 11. HALE., JR., 
Sussex, l'irginia. 

A SELLING POINT 
Editor, RADIO -CRAM': 

I can't for the life of ace see why Service 
'Alen use so much space, that could be put 
to good use otherwise, squawking about the 
manufacturers not furnishing data for their 
receivers. In nine causes out of ten, if some 
one asked these Service Men to recommend 
a receiver, they would name one whose 
manufacturer furnishes them no data sheets. 
Why not enter the custom -built field (as 
salesman) when called to service a set 
whose manufacturer will furnish no data? 
'fake the receiver to your shop for a com- 
plete examination and install your custom - 
built receiver. Treat your customers to a 
real radio party; who can tell, you might 
make ae sale? 

I would like to get the dope on this short- 
wave business; is it true, as an article in 

(Continued on page 651) 
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AMRAD MODEL 81 ( "BEL CANTO" SERIES) RECEIVER 
The tubes required for this rcee,:er are as 

follows: VI, V2, V3, '24s; V4, V5, '27s; VG, 
V7, '45s; V8, '80; V9, 2.5 -volt bulb. 

RI is the volume control and varies the volt- 
age applied to the screen -grids of VI, V2, V3. 

Further constants for this receiver may be 
obtained from the following list. CI, C2, C3, 
C4 constitute the four -gang tuning condenser; 
C5 has a capacity of .00025 -mf. C6, C7, C9, 
CII, C12, are contained in "by -pass block con- 
denser No. 8113" (which may have either lug 
or wire terminals, connected as shown in the 
accompanying illustrations), and the values are: 
C6, C7, C12, 1.0 mf., C9, CII. -0.5 -mf. C8 
has a capacity of 1.0 mf.; C10, .002 -mf.; C13, 
0.25 -mf. The four units of the electrolytic 
condenser have the following ratings (the four 
terminals are the positive leads and the copper 
case is the common, grounded, negative side 
of the circuit): Ml, 18 mf., M2, 8 mf., M3, 
18 mf., M4, 8 mf. 

The resistors have the following values: Rl, 
50,000 ohms; 122, 21,000 ohms; R3, 1.5 megs.; 

L116 TERMINAL' TYPE RED 
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One type of filter -block terminals. 

R4, 12,500 ohms; RS, 100,000 ohms; R6, 2,250 
ohms; R7, 20 ohms; R8, 200,000 ohms; 119, 

5,000 ohms; RIO, 60 ohms; RbI, 31 ohms; R12, 
860 ohms; R13, 1,500 ohms. The resistor car- 
tridges are colored as follows: R2, green; 124, 
black; R5, yellow; 126, orange; 129, brown; 
R13, purple. 

The Model 81 chassis is fused at three am- 
peres. The "antenna compensating control" is 
the 10 -plate variable condenser marked CIA; 

,/ I 
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A view looking down on the "81" chassis. 

while the remaining trimming condensers are 
adjustable, through the shield can, with a screw- 
driver. Binding posts at the rear of the chassis 
permit selection of the correct tap on the an- 
tenna input inductance LI, for the required 
degree of selectivity and sensitivity. When the 
tube is renewed at \-4, it will probably be neces- 
sary to readjust the setting of R8. If circuit 
oscillation should appear in the receiver, it may 
usually he traced to a defective '24 tube, which 
should be replaced. 

The cord which operates the tuning dial is 
kept in tension by an adjustment which com- 
pensates for stretching; this is regulated by 
putting a screwdriver through a hole cut in the 
edge of the dial drum. 

Each of the R.F. transformer primaries (LI, 
as well as P in 1.2, 1.3 and L4) consists of a 

winding of about 200 turns on a bobbin at the 
grid end of the secondary; it has a direct -cur. 
rent resistance of about 80 ohms. Chl has a 
resistance of about 100 ohms. 

The D.C. resistance values of TI, between 
ground and the three higher -potential ends, are 
as follows: to phono tap, 20 ohms; to detector 
tap, 2,000 ohms; to grid lead, 12,000 ohms. The 
primary of 'l'2 has a D.C. resistance of 1,610 

--t-- - E 

ohm.; the secondary has an over -all resistance 
value of 10,600 ohms, divided into 4,800 and 
5,800 ohms for the grid circuits of V6 and 
V7. Transformer T3 has a primary D.C. re- 
sistance of 190 ohms on one side of the tap, and 
220 ohms in the other; the secondary has a 
D.C. resistance of 0.8-ohm (approx.) to match 
the voice coil of an RCA "Type 106" dynamic 
reproducer. The field coil of this instrument 
has a D.C. resistance of 7000 ohms. As most 
Service Men know, the voice coil is easily 
centered by first loosening the center machine 
screw that clamps the cone -spider to the iron 
core. (The voice -coil leads of the "106" are 
marked "B" and the field -coil leads are let- 
tered "C. "). 

Correct operating conditions for the "Model 
81" Amrad are as follows: VI, V2 and V3, 
plate voltage 180, control -grid bias 1.5, plate 
current 4 ma.; V4, plate voltage 30 (with tube 
out of socket, 140 volts), grid bias 0.0, plate 
current 1.5 ma.; VS, plate voltage 160, plate 

Another form of condenser connections. 

current 4.1 ma., grid bias 105; V6, plate vot- 
age 250, plate current 28 ma., grid voltage 50, 
filament voltage 2.25; V7, same; V8, plate out- 
put 110 ma., filament voltage 4.65. (All the 
other tubes have a filament voltage of 2.25; 
at the socket with the tube out, 2:32.) These 
values were obtained with the set adjusted for 
a 120 -volt line supply, and the volume control 
full "on." The "C" bias figure of 10.5 volts 
for V5 will not be obtained unless the hum 
control R7 is turned to the ground side. 
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RADIOLAS "SUPER VIII" (AR -810), "SEMI- PORTABLE" (AR -812), 24 AND 26 
These four Radiola superheterodynes use the 

same 6-tube catacomb, the first of this type put 
on the market by the Radio Corporation of 
America; differences lie in the mechanical ar- 
rangement of the units outside the catacomb, 
and in the electrical and artistic design. 

The "812," to which most of this material 
specially applies, is an entirely self -contained 
semi -portable table cabinet set with a battery 
compartment at each end. The A.F. output is 
obtained at a jack; a plug -operated switch 
changes the circuit from one A.h. to two. An- 
other switch controls the "A" circuit. There 
is a master rheostat ("Battery Setting "), R3 
in the diagram on this page, and also a vernier 
rheostat ("Volume Control ") R2; the latter 
controls I.F. amplifier V3. A fixed loop an- 
tenna is located in the rear of the cabinet. 
Phones or speaker may be used. 

The "AR -810" or "Super VIII" has a high- 
boy cabinet, with a large rotable loop and a 
loud speaker, The filament circuit is con- 
trolled by a door -operated switch instead of 
S \\'1, which is replaced on the panel by a knob 
that controls the loop. 

Radiola 24 is a black- leather -covered portable 
with a built -in loud speaker and a rotable loop 
that fits into the cabinet when not in use on top. 

Radiola 26, the well -known portable so often 
used for locating interference, is extremely com- 
pact, includes a loud speaker and batteries, and 
has a rotable loop that comprises part of one 
door. A "home battery lox' is used for eco- 
nomical operation at a fixed post. Tip jacks are 
provided for headphones. 

Six U\' -'99 -type (or UX -'99s with adapters) 
tubes are required; to use the UX -'20 -type 
tube at V6 an adapter is required (such as the 
Na -add "Type 420 Connectorald ") which will 
permit the '20 to assume the horizontal position 
necessary in order to close the panel, as well as 
an additional 45 -volt "B" battery and a 22 ii;- 
volt "C" battery. 

To prevent repetition of details. reference 
should be made to Data Sheet No. 16, "Radiola 
25 Superheterodyne," April, 1930, issue of 
RADIO -CRAFT. The same sequence of signals is 
followed through the catacomb. 

Looking at the rear or catwhisker side of the 
catacomb, and at the terminal strip, \'1 is at 
the left and V6 at the right 

"Station Selector No. 1 ' is Cl, and "Station 
Selector No. 2" is C2. The rotor side is indi- 
cated below by R. 

In certain receivers of the Super -VIII model 
two loud speakers are used; in others, one. The 
connections, in the "810," are shown in dotted 
lines. C13 may have a capacity of about 
.006 -mf. 

Arrangement of the tube -socket contact springs 
is shown at the lower left of the schematic, and 
the correct connections for the oscillator coils 
directly above. The numbers on the mounting 
plate correspond with the circuit connections; 
if one coil is reversed, the set will be made 
inoperative. 

The loop cunniects to a termin;d board on the 
back of the cabinet. The normal position for 
"link" is shown in dotted lines; in the second 
position shown, an external loop may be led to 
posts 4 and 2, for increased pick -up or more 
directional reception. A short antenna may be 
used on post No. 2 or a longer one on No. 1, 
with either loop in use. A standard "R.F. 
transformer" designed for .0005-mf. condensers 
may be sited instead of the loop; aerial and 
ground being connected to the primary, and the 
secondary leads to posts 4 and 2, with "link" 
open. This is usually unsatisfactory near strong 
stations. If the location is particularly shielded, 
good operation can sometimes be obtained by 
connecting post No. 1 to ground. Any external 
connection to this terminal board will change 
slightly the readings of Selector No. 1. A con- 
venient method of obtaining just the right 
degree of signal input to the set is to make a 
coil of magnet wire. any size, about 30 to 50 
turns bunched, with a diameter of about six 
inches, and connect it between aerial and 
ground; this loop is brought as close to the 
back of the cabinet as necessary for good 
coupling. 

Absence of signal may be due to open loop 
or broken pigtail on Cl. An open loop may 
be caused by wires twisting loose from the col- 
lector rings. Dirty or loose rings may cause 
noisy operation. (In later sets of the Super \-III 
flexible leads supersede the collector ring con- 
struction.) .\ rattling sound in the reproducer 
may be due to the catacomb springs touching the 
loop shaft. 

Wrong jack -switch circuit change may be 
due to dirty or bent switch springs, or loose 
knob. 

When working properly, distant stations can 
be heard in either of two positions of C2; local 
stations may come in at three or four places. 
A wave trap or relocation of the set may be 
necessary. 

A cause of trouble may be one of the strands 
of one of the catwhiskers touching either an 
adjacent terminal lug or grounding to the can. 

Occasionally an oscillating catacomb' will 
be found, and the only remedy is to change the 
catacomb; for no manner of adjusting will stop 
the oscillations, which cause whistles to be heard 
on all station settings. 

If it is necessary to turn R3 up high, even 
with new batteries, check the tubes and the "C" 
battery's polarity. (The "C" is at the rear - 
inside the loop.) 

Any tube sockets iu sockets VI, \'2 or V3 remaining 
lighted after switch SW1 has been turned to 
"off" is an indication that the filament is 
touching the grid. Tube requirements for V2 
seem to be more critical than the others, and 
tubes subnormal in any way will show up 
markedly in this position. Rearrange tubes 
with this in mind. Failure of tubes in the Super VIII to light may be due to failure of switch 
operated by desk -fall to make contact; bend 
the spring contacts. 

Weak or noisy reception, with CI tuning 
considerably below C2, may be due to one or 
more shorted loop turns; inspect loop carefully. 
Noisy reception may be due to dirty socket 
springs; clean only with sandpaper and pull up 
springs. To do this without removing batteries 
or all tubes necessitates an insulated tool to 
prevent short circuits. The loop of the Semi- 
Portable is easily removed for inspection after 
catacomb, battery cable, by -pass condenser, "C," 
catch, and handle are out. 

Using phones or a meter with a 4% -volt 
"C" battery, the following table may be used 
for making continuity tests on the catacomb of 
Radiola 24, AR -810 and AR -812, without re- 
moving it, when the battery cable is dis- 
connected; and tubes are removed: 

From To 
I \'l grid 
4 V2 plate 
5 \'2 grid 
6 VI plate 
6 \'I grid 
6 \'3 grid 
6 \'5 grid 
6 V6 grid 
7 \'3 F- 
8 \'l, V2, \'4, 

10 V4 plate 
10 Catacomb can 
10 All F+ 
10 V4 grid 
11 \'4 plate 
12 Terminal 3 
12 V1 plate 
12 \'3 plate 
12 Terminal 14 
13 V5 plate 
15 \'6 plate 

Test 
Open 
Closed 
Closed 
Open 
Closed 
Closed 

*Closed 
*Closed 

Closed 
V5, V6 F- Closed 

Open 
Closed 
Closed 
Open 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 
Closed 

With headphones, a weak click should be 
heard. 

The figures in the left column refer to the 
connection lugs on the terminal strip, to which 
the whiskers of the catacomb are connected; 
counting from left to right, and looking at the 
catacomb from the rear. 

Catwhisker No. 2 does not appear on the cata- 
comb; and terminal lug No. 2 is not used. 
Terminal connection No. 9 does not connect to 
the catacomb, nor No. 16; their connections to 
parts outside are shown. 

7'o replace C12 a fixed .0001 -mf. unit will 
usually serve. The value of C10 is .006 -mf. 
('11 (rear of cabinet) may be replaced with a 
1.0 or 2 -mf. unit. 

The catacomb of Radiola 26 is mounted dif- 
ferently, and the connections thereto are re- 
versed. As a stage -change switch is not used, 
the built -in loud speaker is at all times con- 
nected to the second audio stage, and the phone. 
tip pin jacks to the first stage. 

OSC. S 
COND. 

6.:E1 B; 

6 ;,;yl' 

ril 5 

UNDER- 
SIDE VIE W 
OSCIL. COILS 
SOCKET DETAIL 

MAROON -- 
CABLE 

Above ".Socket Detail' at lower lower left the oscillator coils, their terminal strip, and C2: upper left, loop connections; lower right, "Super 
VIII" speaker connections. All "F +" leads (9 -10) ground to can. Lead to center spring of II jumps over lower (sleeve), or "B +" contact. 
C6, within "cat.," comes adjusted for average '99s. Numbers in squares refer to catwhiskers; in circles, to terminal lugs. Loop has 14 

turns-of No. 18 wire, spaced 3 /16 -in., on a frame 9° .r 18i /s ". Batteries are in position for the "812." 
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Educating A Service Organization 
A Letter to RRIHO -CRAFT Describing a Well -Planned Campaign 

of Field Activities 
By H. C. GRUBBS 

Vice -President, R C A Victor Company, Inc. 

IHAVE read, with a great deal of in- 
terest, Mr. Oernsback's editorial "Fren- 
zied Radio" in the February issue. The 
Victor service policy has been directly 

opposed to what you have indicated as the 
general attitude of the radio manufacturer 
toward its product after sale. Victor is not 
only interested in the sale of its products, 
but is vitally concerned that each owner of a 
Victor instrument derive the uninterrupted 
enjoyment to which his purchase has entitled 
l' 

Our guarantee is not limited as to time, 
but is based upon the policy that any unit 
becoming inoperative as a result of defective 
material or workmanship will be replaced 
without charge to the customer. In addition 
to furnishing the replacement part, we as- 
sume the expense of making the installation. 

Regardless of how well a radio receiver 
may have been nuumfactured, its initial per- 
formance will depend entirely upon the char- 
acter of its installation in the home, and 
upon the grade of accessories, such as tubes, 
with which it is equipped. It may also be 
subjected to many conditions entirely beyond 
the control of the manufacturer, such as ab- 
normal line -voltage conditions, rough usage, 

etc., which result in requests for service. 
Although the actual servicing of the radio 

in the home is definitely a function of the 
dealer, we have not permitted him to 
shoulder this responsibility unassisted. This 
department maintains a staff of technical 
representatives, one of which is assigned to 
each distributing zone and whose duties are 
as follows: 

Assisting in the organizing and develop- 
ment of the distributor's service depart- 
ment; instructing the personnel of the dis- 
tributor's service department in the serv- 
icing of all Victor products; assisting the 
distributor's service department in develop- 
ing dealer's service facilities; generally as- 
sisting the service departments of both dis- 
tributor and dealer in any special service 
problems which may arise front time to 
time. 

A group of factory Service Men is sta- 
tioned at each distributing point to assist 
distributors with dealer service work. 

In addition, this department issues serv- 
ice bulletins from time to time on the test- 
ing and servicing of Victor products, which 
are mailed direct to all Victor dealers and 
jobbers as well as to individual Service 

Men who request copies. We also issue 
monthly to the trade a publication, "Vic- 
tor Service," which is devoted entirely to 
service. 

We are now conducting a gigantic service 
campaign in a number of metropolitan areas, 
whereby factory service is being carried di- 
rectly into thousands of customers' homes. 
'l'he working plan is as follows: a list of 
customers' names is obtained from dealers 
in the various cities where this activity has 
been scheduled. A personal letter is sent 
to these owners by our sales manager, point- 
ing out that we are interested in knowing 
that each Victor radio in use is providing 
the greatest possible enjoyment, as well 
as complete satisfaction, and that, if such 
is not the case, a factory service representa- 
tive will be sent to his home to make any 
necessary adjustment. 'l'he results afforded 
by this campaign, to elate, have been most 
gratifying; and have surpassed our ex- 
pectations. 

I do not believe that you will have any 
difficulty in realizing from the above that 
Victor is not in dour general classification 
of manufacturers who are not interested in 
service. 

the lie lorDe 
"Mk/ fèrrice- 

aletlrGrniue.rtAila 
tkriágAler/iiün" 

i,,,m.a. 

The pages of the RCA Victor monthly trade publication, mentioned by 
Mr. Grubbs, contain advice to dealers and Service Men; a couple of them 

are reproduced above, reduced about one -half. 
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Servicing With a Set Analyzer 
The design and connections of a very popular set analyzer and 
tube tester, using two precision meters in a versatile manner with 

the aid of numerous resistors and push button switches. 

By JOHN M. FORSHAY 
Service Representative, Jewell Electrical 

AN assortment of meters, or their elcc- 
trical equivalent, is a necessity for 
successful servicing. The day when 
even a good Service Man determined 

voltages by the brilliancy of tubes and the 
amount of shock felt by touching high - 
voltage leads, or the extent of the arc caused 
by breaking a short -circuit, is far in the 
past. 

We describe below a commercially prac- 
ticable service instrument; the Jewell "Model 
199" set analyzer, which weighs only 7 lbs. 
Fig. A is a front view, showing an excellent 
example of the compact design possible, and 
desirable, in equipment designed to accom- 
plish a number of purposes with a minimum 
of weight and size. This has been wade 
possible by calibrating one I),C. and one 
A.C. meter for a great number of scales, as 
follows: the A.C. voltmeter \"M, a special 
Jewell "Pattern No. 74," has scales reading 
0- 4 -8 -16 -160 volts. The "1,000-ohms-per-volt" 
D.C. instrument VM -MA, a special Jewell 
"Pattern No. 54," is calibrated in volts and 
milliamperes to read 0-6-30-60- 120 -300 -600- 
volts, or 0 -12 -60 -300 muillianaps. Push buttons 
change the eonneetimns to afford automat- 
ically any of the numerous circuit arrange- 
ments possible with meters of the ranges 
specified above. 

Extension Accessories 
To make these tests it is necessary to have 

special test leads and adapters; a list of 
those which complete the Amdyzer, as shown 
in Fig. A, are as follows: 1, "No. 8176' cord 
assembly, is a 54 -ineh length of double - 
strand lamp eurd, terminated at une end by 
a light- smcket plug and at the other by in- 
sulated phone tips; 2 is a pair (one black 
and one rel) of "No. 9018" test leads, of 
similar length, with 6 -inch insulated test 
prods at one end and spade terminals at the 
other; :3 is a "No. 881:i" 7 -inch screen -grid 
lead for connecting to the cap of a '22 or 
'24 tube; 4 is a "No. 8684" 5- hole, 4 -prong 
adapter for all L'\ sockets; 5 is a "No. 
8173" 5 -bole, 4 -prong adapter (green ring 
with shell and bayonet) for t'V as well as 
UX sockets; 6 is a "No. 8111" 4 -hole, .5- 

prong adapter (red ring); 7 is a "No. 8927" 

Instrument Co. 

42 -inch screen-grid lead for connection to 
the lead in the receiver that normally clips 
to the screen -grid cap; 8 is a 36 -inch cord, 
terminated by a plug which connects the re- 
ceiver under test, through any socket, to the 
analyzer. At 9 is a 41/2-volt battery used 
for testing the characteristics of tubes, re- 
sistance and capacity value determinations, 
and for continuity testing. 

just what is the comparison between ser- 
vicing without an adequate meter combina- 
tion, and servicing with a few meters that 
earn' a number of calibrations? 

To answer this question, let us now revert 
to the pet equipment of the Service Man of 
yesterday. 'rest prods, a single headphone, 
an old and decrepit "C" battery, a 0-71/2-150- 
volt D.C. meter, and the usual tool neces- 
sities cungdeted the kit. 

'l'he use of this earlier type of kit was, 
within certain limits, a satisfactory means 
of testing -at that time. Radio sets of to- 
day demand at different test procedure. 31r. 
Set Owner has been educated to at realiza- 
tion of what to expect from his radio, and 
half -repairs don't "go" anymore. Leaky con- 
densers, weak tubes, line-voltage variations, 
shorted turns, wrong condenser values, off- 
center resistor and inductance Laps, incor- 
rect resistor values must be detected; open - 
circuit and load voltages must be compared; 
noisy current supply must he checked. These 
and Runic more faets must be determined 
and remedied if the Service Man is to be a 

Fig. A 
Right. the teell-t,a. a a, .le,,rll 
.Model 199," schose readings 
are given as standard by 
many man t,fuet ii sers in their 

muuuaLk. The 6maes 
are explained in the tart. .4 
nu mbrr also of special (extra) 
accessories Ore aeailablr tú iu- 
Crease the usefulness of the 
:IOalycer for laboratory use. 
The carrying ease is 12 .r 9 

inches, 4 inches deep. 

Fig. B 
Rela.e the "woo ks" of the 
"199" from the under side of 
the patate/: Teirina is 
cabled, and saite tes eased. 

success; and if the service organization is 
to operate with miniunum expense; since it 
is the return call that eats up the profit 
'Die old hit -or -miss testing method that must 
he followed when inadequate, inaccurate 
meters are used, is inadequate for thorough 
servicing. 

It 'mist be remembered that servicing does 
not meal merely putting a tube into a tube 
tester to check its condition, reading supply 
voltages, and listening to the reproduction. 
What slid the last Service Matti on the job 
do to the set? Perhaps he shorted out a 
unit, or put in one of wrong value. Super- 
ficial testing does not show up, as will time, 
sudh faults, as are being caused, day after 
day, by a certain type of so- called Service 
Men. 

Obviously, the man on foot cannot load 
himself with anything but the bare neces- 
sities of his trade; and for the Service Man 
the utility of four, and more, meters has 
been concentrated in the instrument that has 
become known nationally as an "analyzer." 

Circuit Controls 
Fig. 1 is the schematic circuit of one 

model of the "199," (pictured in Figs. :1 amid 

l3). A slightly later model has been designed 
to include a four -post A.C. meter, instead 
of the two -post connections shown, which 
enables voltages up to 800 to he read; and 
an extra button has been included to provide 
a 50 -ohm shunt across the D.C. meter and 

yy 
D.C. 

. S es 
VM-MA 

D.G. 
VM-MA 

-->t ..- 
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give a 0 -6 ma. reading on this meter. Fig. 
2 is a parts layout of the earlier model in 
which button -controlled switches have been 
given reference numbers, and the binding 
posts and screen -grid taps have been given 
reference letters. "Cable" is the article 
marked 8 in Fig. A, which connects to 
"plug" in the schematic circuit. 

Running through the possible tests with 
the analyzer, we segregate these as follows: 
pushing the buttons in numerical sequence: 

No. 1, for 1.5 -, 2.5 -volt filament tests on 
type '26, '27, '24 and '45 tubes. 

No. 2, for 5- and 7.5 -volt filament tests on 
type '71, '80, '81, '10 and '50 tubes. 

No. 3, for 15 -volt (Arcturus) tube fila- 
ments. 

Nos. 4 and 5 are used for determining 
plate currents; they are pressed at one time 
for plate currents over (i0 and up to 300 
milliamperes -values usually found as rec- 
tifier -tube current outputs. 

Reversing Polarities 
No. 6 is pressed to determine cathode -bias 

voltages. This is accomplished either with 
or without the use of button 14 (which re- 
verses the meter connections for reversed 
polarity of the cathode). No. 6 without 14 

will indicate a negative potential on the 
cathode. 

No. 7 is used to measure the exact D.C. 
voltage applied to tube filaments where it 
does not exceed 6; as when '01A, '99, '12, '20, 
or '71A tubes are being used in the set. Of 
course, any other tubes working on D.C. 
within these l' 'ts may be measured. If the 
filaments are wired in reverse positions (for 
instance, in the earlier Radiola superhetero- 
dynes) it will be necessary to use the re- 
versing switch 14. 
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Fig. 2 
Appearance of the panel of the Analyzer with a ('.0 adapter in the UI' socket (15). The A.C. 

meter has four scale calibrations; the D.C. meter three. 

No. 8 is used to measure plate potentials 
up to 600 volts. Before pressing this button 
when u rectifier tube is in the analyzer, it 
will he necessary to make certain that No. 
14 has been depressed; because the current 
travels in the reverse direction through such 
tubes, and the filament will be on the posi- 
tive side of the output voltage. Unless button 
14 is first depressed, the needle of the meter 
may be damaged. 

Nos. 9 and 10 are for plate voltages of 
lower value. 

Nos. 11 and 12 are for grid biases, as well 
as determining screen -grid potentials. In 
testing screen -grid tubes the screen -grid vol- 
tage mast be measured before the cable ter- 
minals are inserted in H and I and (since 
this is a positive value) button 14 must be 
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Fig. 1 

Schematic circuit of the "199" Analyzer; later models with an 800 -volt tap utilize a different A.C.. 
meter. The push -button switches may be locked in their closed positions. 

depressed at the same time. This is the only 
value to be taken on this tube until leads H 
and I are inserted in their proper places; 
then the other values may be taken as in any 
other tithe of which it is desired to learn the 
control -grid, filament, and plate voltages and 
currents. (In the latest model, previously 
referred to, a 6 na. push button, below the 
position of No. 12, has been incorporated 
for determining the screen -grid current. The 
position of the 50-ohm shunt is indicated in 
dotted lines in the schematic circuit.) 

Testing Tube Efficiency 
No. 13 controls a tube -testing device used 

in connection with any of the plate ma. 
buttons selected for the particular tube. 
'l'he plate current is read; with the Ma. 
button still held down, No. 13 is depressed 
and the second value of plate current is 
noted. This change is approximately in pro- 
portion to the condition of the tube. These 
changes have been recorded in the very com- 
plete testing manual that accompanies each 
instrument, and are reproduced herewith: 

Types \\'D -11 and 12, plate voltage 2'2.5 
to 45, change 1.50; 67.5 volts, 1.58; 90 volts, 
1.90. 'Types UV- and U\- 99, plate voltage 
22.5 to 45 volts, change 1.40; 67.5 volts, 1.67; 
90 volts, 1.80. 'Type '12A, 90 volts, change 
6.60; 135 volts, 7.40; 157 to 180 volts, 7.48. 
Type '20, 90 volts, change 1.88; 135 volts, 
2.20. Type '71A, 90 volts, change 5.28; 135 
volts, 5.98; 157 to 180 volts, 6.38. Type '00A, 
22.5 to 45 volts, change 2.95. Type 'OIA, 
22.5 to 45 volts, change 190; 67.5 volts, 2.50; 
90 volts, 3.20; 135 volts, 3.35. Type '10, 157 
to 180 volts, 4.84; 250 volts, 5.86; 350 volts, 
6.60; 425 volts, 6.82. Type '22, 67.5 volts, 
1.14; 90 volts, 1.18; 135 volts, 1.23. Type 
'24, 135 volts, 2.5; 157 to 180 volts, 3.0. Type 
'26, 90 volts, 3.83; 135 volts, 3.83; 157 to 180 
volts, 3.83. Type '27, 90 volts, 3.19; 135 volts, 
3.60; 157 to 180 volts, 3.83. Type '40, 90 
volts, 0.88; 135 volts, 0.88; 157 to 180 volts, 
0.88. Type '45, 157 to 180 volts, 8.00; 250 
volts, 8.00. Type '50, 250 volts, 7.35; 350 volts, 
9.35; 425 volts, 10.58. 

No. 14, the double -pole double -throw po- 
larity-reversing switch which changes over 
the meter connections for any reading, may 
be used (in addition to the tests mentioned 
above) when leads are connected to the ex- 
ternal binding posts provided. 

(Continued on page 650) 
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Men Who Have Made Radio -Frank Conrad 
l \ I V l 'It" floes not imply that the 

bea rer of this title is a newcomer 
or unskilled in his favorite field of 
activity; he may be a veteran and 

a master of his chosen art. Young or old, 
master or tyro, he is one who works for the 
pure love of doing things to the best of his 
ability, because he has within him an urge 
for action that must find expression. 

The subject of this months cover of 
ltAl1IO -CRAFT is a man whose professional 
activities for forty years have been prolific 
with important inventions; yet all of their 
put together have not had so astonishing an 
influence upon the daily habits, and even the 
thoughts, of the human race, as the infec- 
tion of his amateur zeal for radio. 

Frank Conrad has risen from a shop bench 
to a commanding position among electrical 
engineers by the exercise of extraordinary 
natural ability and ingenuity; he grew up 
with electricity in the days of its earlier 
commercial application, when everything 
needful had to be invented while the process 
of manufacture was being worked out. Ile 
was active in the conception and design of 
equipment for arc -lamp operation,alternat- 
ing- cl:rrent power relays and voltage regu- 
lators, rectifiers, automotive ignition, start- 
ing and lighting equipment. .and the ubiqui- 
tous electric wattmeter. His more than 11c. 

'l'llE NINTH OF A SERIES 

hundred patents cover almost every form of 
electrical appliance. This versatility in his 
position, that of assistant chief engineer to 
the Westinghouse Company, has won what 
might be called a roving license; and the 
latitude granted him in his work has led to 

that wonderful development of radio broad- 
casting in which he was the successful 
pioneer. 

Radio was already well established as 
"wireless," the art and mystery of a select 
body of telegraphic operators, when Conrad 
entered into it as one of the numerous, un- 
sung amateurs. His interest, it is related, 
began in a trifling incident; an argument as 
to the respective accuracy of watches (an- 
other of his many hobbies) led hint to estab- 
lish a small home receiving station for time 
signals. It was not long before the upper 
story of the Conrad garage became an ama- 
teur "slack," where many- radio novelties 
were being tested and devised. 

The war carte; and like other leaders of 
his profession, he devoted all his time and 
ingenuity to its pressing problems. The 
radio services of both army and navy ac- 
knowledge his many contributions to their 
technical demands; in fact, instruments of 
Conrad's design, for both transmission and 
reception, were the only radio equipment to 
reach the front of the A. E. F. in consider- 
able quantities. 

With the return of peace, his radio en- 
thusiasm was not demobilized. In his home 
at Wilkinshurg, Pa., near Pittsburgh, he car- 
ried on his amateur activities, seeking to 

(Continued on ¡rage 656) 

Attention: Radio 
RADIO -CRAFT is compiling an in- 

ternational list of names of qualified 
service men throughout the United 

States and Canada, as well as in foreign 
countries. 

This list, which RADIO -CRAFT is trying to 
make the most complete one in the world, 
will be a connecting link between the radio 
manufacturer and the radio service man. 

RADIO -CRAFT is continuously being soli- 
cited by radio manufacturers for the names 
of competent service men; and it is for 
this purpose only that this list is being 
compiled. There is no charge for this 
service to either radio service men or radio 
manufacturers. 

We are hereby asking every reader of 
RADIO-CRAFT who is a professional service 
man to fill out the blank printed on 
this page or (if he prefers not to cut the 
page of this magazine) to put the same 
information on his letterhead or that of 
his firm, and send it in to RADIO- CRAFT. 

The data thus obtained will be arranged 
in systematic form and will constitute an 
official list of radio service men, through- 
out the United States and foreign coun- 
tries, available to radio manufacturers. 
This list makes possible increased coopera- 
tion for the benefit of the industry and 
all concerned in the betterment of the 
radio trade. 

Service Men 
NATIONAL LIST OF SERVICE MEN. 

c/o RADIO- CRAFT, 98 Park Place, New York, N. Y. 
Please enter the undersigned in the files of your National List 

of Radio Service Men. My qualifications are as set forth below: 
Name (please print) 
Address (City) (State) 
Firm Name and Address 

(If in business for self, please so state) 
Age Years' Experience in Radio Construction' 
Years in Professional Servicing? 
Have You Agency for Commercial Sets? (What Makes ?) 

What Tubes Do You Recommend? 
Custom Builder (What Specialties ?) 
Study Courses Taken in Radio Work from Following Institutions 

Specialized in Servicing Following Makes 

What Testing Equipment Do You Own? 
What Other Trades or Professions? 
Educational and Other Qualifications? 
Comments 

(JUNE) (Signed) 
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How Tests of Audio Quality Are Made 
An explanation of the technical problems in- 
volved in the development of audio amplifiers 
and reproducers, and of the apparatus used in 

making tests 

By LAURENCE M. COCKADAY 
tt I1. 't'l' is the function of a repro - 

ducer ?" The answer is simple: 
"It must faithfully convert, into 
sound, the electrical impulses 

passed into it from the output amplifying 
tube." 

Unfortunately this is more easily said 
than clone. 'l'he vision is easier than the 
achievement; particularly so, when the 
range of the device is as great as that re- 
quired of the average loud speaker. Bear 
in maint that the frequency requirements 
are from 30 to at least 8,0(M) cycles, and that 
is a wide band. 

At that, for quality reproduction, the 
magnitude of the frequency band is not the 
all -important consideration. The relative 
response at the frequencies within this band 
is of even greater import. The perfect 
speaker must have a flat response curve; 
that is to say, the sound pressure, due to 
the moving air column set into motion by 
the vibrating speaker diaphragm, should be 
equal at all frequencies for a uniform elec- 
trical signal input to the speaker windings. 
With fidelity in audio reproduction the 
prime requisite in radio receivers, the loud 
Speaker plays a tremendously important 
role. 

What Makes "Quality ?" 
The improvement of the loud speaker is 

not solely in the widening of the frequency 
operating band, but also in the attainment 
of more uniform response. The significance 
of uniform response is more easily- explained 

Fig. A 
:1 new "power.' piano, 
encased in a sound- 
proof casket; inside it 
are specially - arranged 
,microphones to pick up 
the sound. Through 
an amplifier, and re- 
producers, these sounds 
may be magnified until 
the pianist can domi- 
nate a full orchestra in crescendo. 31r. Cockaday. who is associated with a group of engineers in working 

out this problem for the Steinways, is seated at the pianoforte. 
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by an analysis of the distribution of energy 
between the fundamental and the harmonic 
frequencies of notes played on various in- 
struments, and also by an analysis of the 
overtone characteristics of musical instru- 
ments. The higher the pitch at which the 
instrument is played, the less its harmonics. 
The low notes on the piano are very rich 
in overtones, but the higher tones are not 
nearly so. The table shown below indicates 
the distribution of energy among the funda- 
mental and harmonic frequencies of a note 
played on the piano, harp and violin. 

Harmonic (Per Cent.) 
Instrument 1st 2nd 3rd 4th 
Piano 100 99.7 8.9 2.3 
Harp 100 81.2 56.1 :31.0 
Violin 100 25.0 11.0 6.0 

A study of this table shows how impor- 
tant it is to use a speaker which has a re- 
sponse curve with the closest approach to 
uniform amplitude. If, for example, one 

Fig. B 

A soundproof room 
for testing repro- 
ducers, with a spe 
sial calibrated con- 
denser microphone 
(1) and a standard 
broadcast microphone 
(2), the latter used 
for monitoring pur- 
poses, is connected 
by wire to the meas- 
urement booth, else- 
where in the build- 
ing. The swing 
cables (3) by permit- 
ting motion of the 
apparatus prevent 
possible errors from 
standing waves; fee 
walls arc heavily 
draped with felt and 
other soundproof ma 
feria( (4). The baffle 
(5) louses the speak- 
er (6) under test. The 
microphones are in- 
sulated from Une plat. 
form (7) by sponge. 
rubber bu Bers (8). 

considers the piano, we note that the in- 
tensity of the second harmonic is practically 
equivalent to that of the first harmonic or 
"fundamental." On the other hand, we note 
that the third harmonic possesses an energy 
intensity of only about 9 per cent. of the 
fundamental, and the 4th harmonic not 
above 2.5 per cent. In direct contrast to 
this, we find the energy distribution of the 
third harmonic of a note played on the harp 
is approximately 56 per cent., and the en- 
ergy distribution of the fourth harmonic is 
approximately 31.5 per cent. If the speaker 
is of such design that it possesses n re- 
sponse curve resembling a cross -section of 
the Rocky Mountains, with a multitude of 
peaks on various frequencies, it is possible 
that some of these resonant peaks are lo- 
cated on such frequencies that they would 
accentuate certain overtones of the piano 
note; with the result that the tone quality 
of the piano would be lost and the instru- 
ment, when heard through the loud speaker, 
would sound more like a harp. (In all these 
considerations it has been assumed that a 
well -designed audio amplifier is used.) 

The cone and the exponential horn were 
great improvements on previous repro- 
ducers. Both had increased operating 
ranges and better response curves than the 
earlier instruments. 

How Response Curves Are Made 
While we are on the subject of response 

curves it would he advisable to digress and 
glance through the rapid developments in 
methods of obtaining these curves; for this 
will throw much light on the advance in 
reproducing devices during the last few 
years, 

When we say a certain speaker responds 
to a "wide band of frequencies," just what 
is meant? I-Iow do we know just what fre- 
quencies any loud speaker will reproduce? 
De we guess at it, or listen to it? Is it 
possible to measure the output? If so, can 
there be any "best" ways to make the 
measurement? 

Here are some questions that would stump 
almost any radio or acoustical engineer of 
only a decade or so back; and there may 
be, relatively. but a few Service Men to -day 
who can answer them satisfactorily. To 
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answer correctly clients' questions regard- 
ing reproducers, and the characteristics of 
reproducers, it would probably be helpful 
to know exactly how reproducers can be 

measured, and the various methods that are 
being used for determining their response 
at various frequencies. 

There are three general methods em- 
ployed for this: first, comparison by ear at 
a number of single frequencies over the 
whole audio -frequency spectrum; second, 
actual measurements of the relative response 
at single frequencies, by means of a special 
set -up; and third, measurements that de- 
termine the total sound -pressure energies 
released by the reproducer at single fre- 
quencies over the whole range. These are 
the only ways that have ever been used to 
determine the characteristics of loud 
speakers, and I have mentioned them in an 
order that is chronological. 

The Ear Method 
The first method employed, and the one 

still used the most by acoustical experts, is 
simply listening by ear. It takes many years 

panying car -response curve (Fig. 1) will 
show that the human ear is not a "straight- 
line" device. It takes an enormous amount 
of energy to create audible sounds, except 
over a small frequency band approximately 
between 400 and 4,000 cycles. 

How, then, is this method to be relied 
upon? The answer is, it isn't! It is used 
with only reasonable success, as a check, 
by those expert enough -those who know 
of the vagaries of the human organ of hear- 
ing and can place on what they actually 
hear a value that corresponds with what 
they have observed while checking up their 
own aural deficiencies with carefully -cali- 
brated apparatus. When used in this way, 
the ear becomes a quick and (only reason- 
ably) good method as a cheek on develop- 
ment of new reproducing apparatus. 

But in the old days, when there was no 
check, the ear was allowed to run wild; 
and loud speakers were considered good 
when they had wide gaps in their curves 
of response, and fell way off at both ends 
of the frequency scale. To demonstrate 
this, I have asked a number of subjects 

Fig. E 
A giant dynamic unit, cap- 
able of handling 30,000 
milliwatts undistorted out- 
put; seright 20 pounds. 
field current one ampere 

at 6 volts. 

Fig. F 
An exponential horn for public -address and airplane -speaker work. which 
is connected to four dynamic units at once. The horn is 59 inches long, 

29 inches across the bell, and weighs 28 pounds. 

of training to do this well however; and the 
engineers who are able to do it must check 
up on their own sense of hearing, every so 
often, to be sure that they are not drift- 
ing into errors which might be enonuous. 
And there are some ears (by far the ma- 
jority) that are never able to make such a 

determination with anything like reasonable 
accuracy. An examination of the accom- 

chosen at random to pick out a 60 -cycle note 
from a carefully calibrated record, while 
it was being played; in most cases the fre- 
quency chosen by the listener's ear, was 
more nearly in the region of 200 or 300 
cycles than 60. Similarly, ordinary listeners 
make mistakes in the higher frequencies, 
and most of them will pick out sounds in 
the neighborhood of 3,000 to 6,000 cycles, 

when asked to identify a 10,000 -cycle note. 
So, it can be readily seen that the untrained 
ear cannot be at all relied upon; and the 
trained ear, with certain reservations and 
with frequent check -up by known frequency 
standards, gives only a reasonable clue to 
loud- speaker performance. 

Relative Energy Method 
The second method, that of making rela- 

tive energy tests of reproducers at single 
frequencies, gives much better general re- 
sults, and it is by tests of this type that 
the present improvements in loud -speaker 
design, mentioned briefly in last month's 
article, have been accomplished. 

'l'he general systems employed, now quite 
widely, to cheek up on newer types of re- 
producers in the laboratory, follow this or- 
der: the loud speaker is placed in a well- 
damped sound- tunnel, or room, in which 
sound reflection and reverberation have been 
reduced to a mininuun. This is done by 
covering the walls and the floor and ceiling 
with sound- absorbing draperies, or other ma- 
terial of a like nature. In this room there 
is also placed a carefully- calibrated micro- 
phone of the condenser type. 

In some other location, remote from the 
influence of the sound room, there is placed 
an audio oscillator, which is calibrated in 
frequency and can be adjusted to a known 
level of output energy. It is also essential, 
either that this oscillator, which is to gen- 
erate the single frequencies used in the test, 
be incapable of producing "harmonics,' or 
that some means of watching for and elim- 
inating harmonics is provided, if the re- 
sultant curves on the unit under test are 
really- to mean anything. 

The single- frequency electric currents are 
then fed through a "non -attenuating cable," 
carefully shielded, to the loud speaker under 
test. The response is picked up by the 
microphone and sent out through another 
cable, also carefully shielded from the first 
one, to an amplifier which has accurate 
straight -line -frequency characteristics. 

Recording the Results 
The output energy from this amplifier is 

then recorded on sensitive electrical instru- 
ments; the values are finally plotted and 

Fig. C 
The generation of sine -ware audio oscillations for testing reproducers: 1, input control; 2. audio 
oscillator; 3. soundproof wall; 4. input meter; 5, straight -line frequency amplifier; 6, matching 

transformers; 7, monitoring amplifier. Standard -frequency records (5 in Fig. D) are used. 

Fig. D 
Recording the output response: 1, attenuation control, cali- 
brated in decibels; 2, microammeter; 3, thermocouple con- 

nected to microphone output; 4, protective line -switch. 
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Fig. 1 
The characteristic curve of the /unman ear (the 
Lower heavy line) in this logarithmic graph 
shores that ree /are very poor natural acoustic 
apparatus. The upper curve shows pressures 
which can be felt, even though not heard. 

the carious points of the curve lined up on 
logarithmic "graph" paper. 'l'he curve fin- 
ally obtained, after some corrections for 
known faults in the circuit, represents the 
relative amplitudes of the response of the 
loud speaker at each of the various fre- 
quencies over the entire range. 'l'his test 
does not give the true or absolute efficiency 
of the loud speaker; as it sloes not repre- 
sent all of the energy given off by the 
speaker, but only the part that finds its 
twat', in the form of sound waves, to the 
microphone. But this test is the best avail - 
ahle for the average developmental labor- 
atory and, as I said before, is responsible 
for the newer and better types of speakers 
now on the market and soon coming into 
use. Of course engineers can, by this 
method, tell when they have made improve- 
ments either in the over-till efficiency or in 
the efficiency of response at any particular 
frequency. This can be clone by comparison 
with the results from an earlier type, 
measured on the saute set -up. 

Sound -Pressure Measurements 
'l'he third method, the sound -pressure 

method, the details of which are not avail- 
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able for publication, is very complicated 
and is used, to my knowledge, by only two 
or three research organizations in the United 
States; the General Electric and the Bell 
Telephone Laboratories, at least. However, 
the actual working out of the various at- 
tempts still leaves something to be done 
with this method; for the orders of efficiency 
that I have seen, do not even closely com- 
pare with each other, for the same types 
of reproducers. 

'l'he descriptions given above should, how- 
ever, enable the Service Man to understand 
better the problems of determining loud- 
speaker characteristics, so that he will be 
able to explain more readily to his clients 

Fig. G 
An exponential "air column" ten fret long with 
a bell 3.1 inches sgua re. (Unit and horn photos 

courtesy Racon Electric Co.) 
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Fig. 2 
The eharaeteristie errors of three reproducers: 
A, dynamic; U, modern experimental type; C, 

old -style horn speaker. 

just what is meant by "broad coverage of 
the frequency band," and how the various 
devices of this nature are calibrated. 

The Future of Exponential Types 
And now to get back to the trend of 

thought we started on: actual loud -speaker 
developments. '!'here is one more type 
which is bound to come in for great use, 
especially for public- address systems and 
the like; and this is true because it has 
great power and great projecting ability. 

A great cleat of research is being done on 
the exponential horn, and future possibilities 
Make us look to this type with increasing 
favor. 

Introduction of the talking- motion picture 
has resulted in the general improvement of 
this general type of reproducer. Acoustical 
problems encountered in theaters have in- 
directly resulted in designs which are cap- 
able of tilling an average auditorium with 
sound and voice. 

Perhaps the most commonly used speaker 
for this purpose is the long- air -column ex- 
ponential horn, powered with a giant dy- 
namic reproducing unit. These sound pro- 
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Arrangement of the elaborate laboratory apparatus previously pictured -tire sound room of Fig. B at the right. The nnicrophane, when swung from side 
to side, responds best to high notes in the tenter of the room, and loaf notes at the sides. The set -ups of Figs. C and D are sho; ,, schematically at the 
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jectors have a ten -foot air column, tapering 
from a narrow throat to a "bell" with a 
front opening forty inches square. One of 
these units, operated in conjunction with a 
powerful amplifier, is capable of flooding a 
5,000 -seat auditorium with sound. However, 
frequently two or more horns are employed 
in parallel, usually to overcome certain 
acoustical defects in the construction of 
the theater, itself. 

Construction and design of these speakers 
is ipteresting. 'l'hey are a highly- advanced 
devèlopment of the old horn -type speaker, 
but built on sound acoustical design. The 
exponential horn was first made known 
about four years ago, just about at the 
time the cone speaker came into prom- 
inence. Had not the cone been developed 
almost ltaneously, it is quite likely that 
practically all commercial radio receivers 
woúld use the exponential reproducer to- 
day. The first speakers of this type to 
make an appearance on the radio market 
were much smaller than the present theater 
type, but had the same inherent qualities 
except that they (lid not go as low in fre- 
quency. They had (and still have) air 
columns around 100 inches in length, taper- 
ing from a narrow throat to a lip a foot 
and a half to two feet square. 

How Exponential Horns Are Made 
In construction, the exponential horn con- 

sists of a long metal throat leading to a 
sound projector which has non- reverber- 
ating qualities and is constructed by a 
rather unique process. The horn part is 
made of several layers of canvas impreg- 
nated, by hand, with a shellac- and- bakelite 
compound. 

RADIOCRAFT 

This part of the speaker is constructed 
by first shaping a metal form, and covering 
it with canvas. The canvas is then covered 
with the shellac solution, which is rubbed 
into every pore of the material by hand. 
When this layer is completed, another piece 

MR COCKADAY, well known to 
all our readers as a designer 

of famous circuits, and former editor 
of Popular Radio, is describing for us 
each month the latest applications of 
radio engineering to practical problems. 

635 

of canvas is stretched over the form, and 
the saturating process is repeated. After 
several lavers of canvas are laid on in this 
manner, the horn is allowed to dry. Time 

metal form is then removed, and the horn 
is again covered with a shellac compound 
to give the unit a finished appearance. After 
it is completely dry, the metal throat is 
attached and sealed to the horn part of 
the reproducer. 

This type of speaker, when completed, is 
n semi -nondirectional reproducer, casting 
sound impulses in all directions in front of 
the lip or outer edge of the horn. 

Another new development is a new type 
of horn speaker with sharply directional 
qualities, which is capable of hurling a 
whisper, spoken into a microphone, a dis- 
tance of three miles. 'This reproducer was 
designed primarily for broadcasting from 
airplanes to large ground audiences, but 
has found other applications. The horn, 
slumped like a trumpet, is forty -eight 
inches long; hut, instead of the usual pro- 
vision for one dynamic unit, it has four 
throats accommodating four reproducers. 
Thirty -six inches of the born is made of 
the sane hardened shellac- canvas material 
used in the type of speaker described above; 
the remainder of the unit is heavy cast 
metal. 

With this type of reproducer, sound is 
projected in a narrow beam; it may be cast 
in any direction in line with the throat of 
the horn, and for this reason the new horn 
may have many future applications in which 
Service Men can find a successful field of 
endeavor. 

The New Trend of the Radio Industry 

TI1E good radio dealer is being sought 
by the good radio manufacturer. The 

many evils of the radio industry, such as 
promiscuous discounts, meaningless list 
prices, seasonal clumping of goods, profitless 
servicing and other phases which have here- 
tofore branded radio, despite its standing 
among the leading industries, as a racket 
rather than real business, are about to dis- 
appea r. 

There has been and there continues to be 
an elimination of the poorer kind of radio 
dealer. It is said that, during the next 
three months, there will be a further shrink- 
age in dealer ranks, amounting to perhaps 

By J. E. SMITH 
President, National Radio Institute 

25 per cent. of the present number. Already 
the original opportunists, who rushed into 
radio in the early days, have been eliminated. 

The appearance of a powerful group in 
the radio field marks the dawn of solid radio 
merchandising. This group is seeking the 
most competent radio merchandisers in each 
territory. The appointed merchandisers - 
a mere handful compared with the usual 
setup -can handle only the radio line of the 
new group. The books of the appointed 
merchandisers are to be checked at regular 
intervals. The merchandisers must stake 
money, or the group will show them how to 
make money. Service is to be charged for 

at flat rates which insure a substantial profit. 
Only the best Service Men are to be em- 
ployed -not the tinkers with whom the radio 
field has heretofore been plagued. Trade - 
ins are to be facilitated by at flat bonus 
granted to the merchandiser for each set. 
A certain anoint is to be allowed on each 
set for local advertising. There is to be no 
price slashing, extra discounts, selling to de- 
partment stores or distress merchandise 
specialists -no clumping at any time. 

Radio merchandising looks more promising 
than ever before. Good dealers will soon 
be interested only in sound radio manu- 
facturers. 

Service Problems in Radiola Models 
By J. R. DUNCAN 

TIIE following few hints concerning some 
of the service problems in It.C.A. 

"Models 44," "46," and "66" may be of in- 
terest to other Service Men. 

In the "44" and "46" oscillation is sure to 
occur with considerable annoyance each 
time that a station is tuned in with con- 
siderable volume, gutless the metal shields 
are making perfect contact. They may seem 
to he making good contact and yet the oscil- 
lation will occur. If a condition of this kind 

is encountered it is well to remove the 
shields and polish around the edges with 
either fine sandpaper or steel wool; and 
then bend these edges out slightly to make 
certain that they fit very snugly in place. 
It is likewise well to polish the spring con- 
tacts which connect the shield to the con- 
denser shaft, and to bend them together 
slightly. 

A common service problem with the "66" 
is a poor contact on the volume control. 

This is indicated by the set's becoming very 
sensitive with a strong tendency to oscil- 
late. If there is a gurgling sound, time rheo- 
stat is very likely open. Replace with a 
new one. In time case of a poor contact, if 
the Service Man will remove the unit so 
that the volume control is accessible, the 
trouble can usually be remedied by bending 
up the spring at the base of time contact 
finger; as this will cause the finger to press 
tighter against the resistance. 
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Solving Television's Problems 
A proposal of the application of a well -known optical principle 

to the purpose of brightening the reproduced image. 
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used than at present: the expected effect is 
shown at Fig. 3. .4 tube like that in Fig. 4 

will simplify matters. 

By CLYDE J. FITCH 
through the light sources. It is usually ar- 
ranged with prisms or mirrors, (these being 
omitted from the illustration for the sake of 
clearness), so that both sides of the screen 
may be viewed at once. The "Bunsen screen" 
is simply a piece of paper with a circular 
part of the center made translucent by treat- 
ment with paraffin. If the light falling on 
one side of the screen is stronger, the trans- 
lucent spot will appear dark from that side 
of the screen, and light from the opposite 
side. \t'hen the light falling on the two sides 
of the screen is equal, the translucent spot 
disappears. The values of the two light 
sources are then directly proportional to the 
squares of their respective distances from 
the screen. 

As an example, suppose the candle C (Fig. 
I) is a "standard candle" of one "candle - 
power,' and I. is the lamp being compared. 
If the distance from C to L is 15 inches and 
the translucent spot disappears when the 
screen S is placed 3 inches from C, we then 

The Bunsen photometer is familiar in every 
physical laboratory; it operates by balancing 
the respective intensities of light falling from 

either side on a translucent spot S. 

have the simple proportion x : 1 = 144 : 9 
= 16 : I; which shows that the lamp is of 
16 candle- power. 

The above rule is known as the I.aw of 
Inverse Squares, and holds true only when 
the dimensions of the light sources are small 
in comparison with the distance between 
them, and when there are no reflecting sur- 
faces present, as when readings are taken 
in a dark roost. 

It is interesting to note here that this prin- 
ciple of the Bunsen screen is largely em- 
ployed in stage settings to produce "dis- 
appearing' optical effects. We have all 
probably witnessed stage effects in which 
groups of actors or scenes slowly appear 
and disappear by a gradual manipulatiiin of 
the stage lighting. This is done by the use 
of a translucent screen which divides the 
hack portion of the stage from the front. 
When the light behind the screen is stronger, 
everything behind the screen can he seen by 
the audience; when the light in front is 
stronger everything behind disappears. 

The "Bunsen Screen" in Television 
The manner in which I propose the use of 

the Bunsen screen in television is illustrated 
in Fig. 2, which shows the principle diagra- 
maticall' only. Instead of "scanning" the 
light from the neon lamp, as done now with 
such excessive waste, I scan the light from 
a powerful light source, L, which should be 
some 2500 times as powerful as that of the 
neon Intim. In other words. the light from L 
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:t further extension of the same principle, in 
:ehich a transparent disc D with black spots 

would scan, the image. 

which passes through one scanning hole, in 
the disc, should have about the same in- 
tensity as that of the entire neon lamp. The 
Bunsen screen '1' is placed between the neon 
lamp and the disc, as shown, and is so ad- 
justed that its translucent portion (which 
should he equal in size to the image being 
reproduced) disappears when the neon lamp 
is lit to its average intensity. Therefore, 
when the neon lamp glows brighter, the 
translucent spot shows bright on the side of 
the screen facing the disc and, when the neon 
lamp becomes dimmer, the spot appears 
darker on that side. 

Suppose we are receiving a simple sil- 
houette figure (such as the black disc shown 
in Fig. 3). It is evident that the neon lamp 
apparently goes out every time that as scan- 
ning hole in the disc allows light fossil I. to 
pass through and strike the screen on that 
portion outlined by the silhouette. 'l'hus, 
only the area of the screen marked off by the 
silhouette will have is greater light in- 
tensity on the side facing the disc; and only 
that area will appear dark. The contrast be- 
tween the dark silhouette and the light back- 
ground in this case will he greater. It may 
Ise enhanced by experimenting with screens 
of different material and lights of different 
colors. In the old method of scanning with 
a 48-hole disc the contrast is equal only to 
the difference between light of zero intensity 
and the light that cones through one hole of 
the disc, or about 1/2:304 of the total inten- 
sity of the neon light. 

It appears, therefore, that the contrast 
and the amount of light available are much 
greater, whether we are reproducing sil- 
houette or halftone images. The light source 
I, should be very powerful and its rays 
should be projected in a parallel path; its 
intensity should be variable by means of a 
resistor R. The screen should he placed as 
near to the disc as possible, and mirrors 
suitably arranged for viewing the image. 
'l'he closer the neon lamp also is to the 
screen, the less light is wasted. The whole 
apparatus should be housed in a light -proof 
enclosure, for best results. 

One method of obtaining greater efficiency 
is shown in Fig. 4. Here the neon lamp has 
one flattened side, which is frosted to serve 
as the screen, to which the luminous electrode 
of the hung may be nlaced very close with 
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little loss of light. The pink -orange coloring 
of the neon lamp is more or less compensated 
for by balancing it against the white light, 
(L, Fig. 2). Balancing the light values on 
either side of the screen is like balancing 
the electrical currents of a Wheatstone 
bridge; the slightest un- balancing is easily 
detected and, since this un- balancing is pro- 
duced solely by the moving image it ap- 
pears only on the portions of the screen 
occupied by the moving image. 

Alternative Method 

Now, for a simpler method, I suggest a 
radical departure from all known scanning 
devices-time use of a transparent scanning 
disc with opaque spots, to replace the cus- 
tomary opaque disc with transparent spots, 
or holes. This disc, rotating in synchronism 
with the scanning disc at the transmitter, 
serves the purpose of the Bunsen screen, 
and is placed between the neon lamp (N, 
Fig. 5) and a light source L. When the 
light from N balances that from L, the disc 
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disappears from view from the observer O. 
Any unbalancing of the light values, such as 
would be caused by dark portions of the 
image which weaken the intensity of the 
neon lamp N, would cause that portion of 
the picture, where the unbalancing occurs, 
to appear (lark to the observer; and vice 
versa. Of course in this case also the ap- 
paratus should be inclosed in a light -proof 
housing with a viewing window for the ob- 
server. The disc may be of glass. 

To explain more fully, when the light from 
L which is reflected by the opaque spots to 
the observer is of the same intensity as the 
light from N which is transmitted through 
the disc, the opaque spots disappear. Where 
light from N does not balance the reflected 
light( as where a dark portion of an image 
disappears) the opaque spots become visible 
to the observer; hut only on the unbalanced 
portions of the picture where the image ap- 
pears. For example, if the neon lamp flick- 
ered continuously at a certain fixed fre- 
quency, the observer would see a checker- 
board formed by the opaque spots, the 

opaque spots appearing stationary. If the 
disc is viewed from the side adjacent to the 
neon lamp, the lamp L may be dispensed 
with, but this is mentioned as a matter of 
interest only, as the observer would only see 
the amount of light reflected from the neon 
lamp by one dark spot at a time, and time 

results would be similar to those obtained 
with present opaque scanning discs. This 
does not apply when using the scheme of 
Fig. 5, in which time lamp L is used. This 
lamp should be very powerful, similar to 
that of Fig. 2, so that the light reflected 
from one opaque spot is equivalent to the 
total light from the neon lamp. The rest of 
the light passes through time glass disc and 
is lost, or absorbed by the black walls of the 
housing. 

These methods of radiovising will prob- 
ably enable the image to be enlarged to a 
much larger size titan has been heretofore 
possible; as the amount of light available is 

h greater. At least they offer a field of 
experimenting for the television enthusiast 
which may lead to valuable improvements. 

New Radio Devices for Shop and Home 
In this department are reviewed commercial products of most recent interest. Manufacturers 

are requested to submit descriptions of forthcoming developments. 

A VERSATILE TIME SWITCH 
USERS of the "X -L Sentinel," a time 

switch made by X -I, Radio Labora- 
tories, Chicago, Ill., are finding the device 

The radio owner who wishes t, have his set 
lull him to sleep may set this switch to turn it 
off after any given period. Its other applica- 

lions, also, arc manifold. 

readily adaptable to turning off or on such 
equipment as nightlights, squall window dis- 
plays, small signs, and remote-room lights, 
in addition to controlling the radio. 

A spring operates the mechanism which, 
after it is wound up will throw its switch 
to the "oft " position, within the time limit 
of the spring motor, which is about five 
hours. 

'l'he aluminum case housing the instru- 
ment, measures 314-in. by 41/2-in. by 21/2 in. 
thick, over all. The knob on the front of the 
unit is turned to the figure which corre- 
sponds to the number of hours over which 
the unit is to operate. Two light receptacles, 
wired in parallel, permit connecting both a 
lamp and the radio receiver or other device 
to the light -line, and turning off both at the 

same time. A knot at the left affords an 
independent "on" control of the device. 

Electrical devices requiring not more than 
5 amperes, at 110 volts, may be controlled 
by the "Sentinel." 

JEWELL "PATTERN 41" OHMMETER 
APEST instrument, of such precise, yet 
sturdy construction as to be particu- 

larly suitable as shop equipment, designed 
for making accurate measurement on values 
of various resistors in power packs, has been 
intn,duccd by the Jewell Electrical Instru- 
rncnt Co. It is the direct- current resistance 
measuring device illustrated here as the 
"Pattern 41" ohnuucter. 

The case encloses a 41 /..volt battery, which 
will last several months, for the current con- 

This ohmmeter is a convenient device for any 
workshop; it is a device of laboratory precision, 
and i,n mediate direct readings up to 10.000 

ohms may be taken. 

suutption is very low (at 5,000 alunis on the 
scale, the current drawn is only 15 nia.) 

.\ knurled knob, shown projecting from 
the base of the instrument, provides adjust- 
ment through a "magnetic shunt" to com- 
pensate for battery variations. To insure 
accuracy, the binding posts of the meter are 
short -circuited before using; the test button 
is pressed; and the pointer is adjusted to 
the top of the scale, over a red line. This 
corrects the instrument for the exact battery 

voltage available; and the ohmage of any re- 
sistance placed across the binding posts is 
then accurately indicated in a direct read- 
ing on time scale. This convenient correction 
for battery potential is not only a valuable 
time saver, hut also a great help in maintain- 
ing accuracy. 

'l'he instrument pictured has a range up to 
10,000 ohms. 

A SERVICE MAN'S KNIFE 
MOST Service Men carry a knife of one 

sort or another; some of these cutting 
tools are well adapted to the rigorous de- 
mands of service work, while others are 
quite unsuitable. For those afflicted with the 
hatter implements, the knife illustrated here 
has been developed. 

This knife has been standard equipment 
in the electrical and radio tool kits used in 
the Government services for the last 25 
years; and ex- (military) Service Men will 
probably recall it as part of their wartime 
equipment. 

The sturdy screwdriver blade is notched 
and may be used for scraping insulation 
off wires. Also, it locks rigidly when opened; 
it is necessary to press the (closed) knife 

(Continued on page 661) 

This pocket toot is one 
cehich :gilt find con- 
tinual employment in 
service work; it is 
stoutly built to stand 
the strain and knocks 

of rough work. 
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Simplified Automotive Radio Installation 
New design of special receivers for motor 
cars offer Service Men a money -making 

opportunity of great value this season 

By SAMUEL EGERT 
Consulting Engineer, Continental Wireless Supply Corp. 

SO Hutch publicity has recently been de- 
voted to automotive radio, that there 
is today an excellent opportunity for 
the Service Man to capitalize it by 

installing and servicing receivers in cars. The 
advantages are manifold, since every car 
owner can derive a great deal of enjoyment 
from radio equipment. 

Examination of the trend in auto- 
motive receiver design will soon con- 
vince the Service Man that he can 
profitably devote his energy toward 
this work. To install a suitably - 
designed receiver in a car is not it 
difficult job. It will require a little 
patience during the first installation 
but thereafter, as experience is ob- 
tained, he will find the work simpler 
and simpler after each success. 

The receiver illustrated 
in the accompanying photo- 
graphs and diagram was 

Fig. C 

At right, the chassis slipped out 
of its cabinet, shooing the 
simple straight -line layout. Note 
the worm -gear at the right of 

the condenser gang. 

designed especially for the purpose of pro- 
viding a sensitive, simply- operated set which 
can be conveniently installed in any car, in 
whatever location is found most convenient. 
Since it is extremely compact, only six inches 

high and four inches deep (eighteen inches 
long) it may be put behind the cowl board, 
under the front floor board of the car, or 
the board at the rear. The flexibility of the 
remote -cot trol tuning device permits opera- 

tion in any part of the car. 
The receiver, as the schematic 

circuit shows, has three '24 type 
tuned screen -grid stages (VI, 
V2, V3), a'27 detector (V4), a 

Fig. A 

The tuning control-box (1) is clamped 
to the car's steering post by the nut 
(2) of a C- (lamp. The flexible 
shaft (3) is of the standard type used 
for speedometers. having two oppo- 
sitely- coiled flexible springs. The 
assembly is shown in more detail in 
Fig. E on the opposite page. The 
arrangement gives is only one of 

many which may he utilized. 

Fig. B 

"The Voice of 
the Road" re- 
ccivrr, in its cab- 
inet, with con- 
trol -box at the 

right. 

Fig. D 

The under view of the re. 
(river chassis described in 
this article, shelving the com- 
plete wiring system. One 
shielded cable leads to the bat- 
tery supply, another to the 
volume control and pilot- li-nh 

switch. 

24 first audio (V5) and 
a '12 output stage (V6). 
Its tubes derive their fila- 
ment supply, as in all 
automotive installations, 

from the storage battery of the car. The 
volume control (R2) is a resistor across the 
grid coupler of the first A.F. tube, operated 
from the "control box" which carries also the 
tuning knob. The latter is connected through 
a flexible shaft with a worm -gear on the 
chassis of the receiver; and this gear oper- 
ates the condenser shaft, as may be seen 
from Fig, C. The gear ratio is 30 to 1; this 
is compensated at the control box to give 
direct Iliad readings through a complete rev- 
olution of the scale. 

Installation of the control box, as shown in 
Fig. A, is clone by means of a clamp which 
is fitted directly over the steering post of 
the car. A shielded cable connects it directly 
with the circuits controlled by the volume 
control and switch, while the pilot light in- 
dicates the operation of the latter. The 
brackets supplied with the receiver permit 
the cabinet to be mounted where most con- 
venient; and the chassis slides into place 
(Fig. 2) and out when desired, simply by the 
removal from the brackets of a front plate 
which can be taken off in a minute's time. 

The receiver is connected through a 
shielded flexible cable with the "13" and "C" 
batteries, which may be mounted under one 
of the seats, or in an airtight battery box 
fastened underneath one of the floor boards. 
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Fig. 1 

Latest circuit of "The /'oice of the Road" automobile receiver illustrated on the preceding Page. The 
audio channels, giving sensitivity with the small aerial system which can be accommodated in a car. 

separate connection for A.F. screen-grid bias. 

In an automotive installation, great care 
should be taken to sec that the batteries and 
their connections are tightly fixed in place; 
for the car is subject to vibrations and 
shock. 'l'he same cure mast he taken with 
the storage '.\" battery connections. which 
are ruade through a third shielded calte pro- 
truding from tic front of the receiver. 

Before ennnecting the filament leads on 
an automotive installation, the Service Man 
must determine whether the positive or the 
negative side of the battery is grounded. If 
the "A -" is grounded, the receiver is con- 
nected Up lus shown. If the "A+" is 
grounded to the car frame, reverse the bat- 
tery connections and slake the car fiante a 
negative ground, instead. 'Phis will ci ;toge 
nothing except that it reverses the reading of 
the chmrg and discharge ureter On the in- 
strument board; the connections to this 
meter, accordingly, are reversed, and every- 
thing will then he in proper shape. The con- 
nections to the set are then completed, as 
shown in the schematic diagram. (Fig. I.) 

The antenna connections may be iRHde by 
putting au screen -mesh in the top of the car, 
or by mounting a smaller one (suitably in- 
sulated) under cacha running board of the 
car and bringing lends to the antenna post 
of the receiver. It must be borne in mind 
that the frame of the car itself forms the 
counterpoise of the antenna; and the aerial 
must he kept sufficiently separated from this. 

'Pile design of the receiver shown here has 
undergone several refinements. It is fused 
in both "A" nul "13" circuits to prevent 
blowing out tubes; and, in case of a trouble 
call, the Service Ma should first examine 
these fuses. If the .\" fuse is blown, he 
checks his "A" line, and if the "I3" fuse 
is blown, the "Il" line is examined. 

The plate and screen -grid voltages should 
be carefully adjusted; some tubes may re- 
quire a slightly different adjustment for hest 
operation. This should be determined, try- 
ing first the "B" voltages shown here. This 
point is fairly critical, because of the high 
sensitivity of the receiver, which should he 
operated just below the point of oscillation. 

The circuit values are as follows: Cl, 
,00035 -mf.; C2, .0013 -mf.; C3, 0.5 -111f.; C4, 
.002 -mf.; RI, 500,000 ohms; 112; maximum 
500,000 ohms; 1113, 1. ¡ -ohm. Fuse A is of 
5- ampere capacity. and fuse B l/2- ampere. 
The R.F. chokes Chl, Ch2, Ch3 have 85- milli- 

henry inductance. The R.F. inductors, 1.1, 
I:2, I.3, are .i lard in shield cans of 21À -inch 
diameter, :tu inches high. Rach coil is 

'p,¡ í:s- ., ..mw ira :`.ii.M:..E",`: . a, .i; 
.fmxs 

- 

Fig. 2 
The shock -insulated mounting of the receiver. 

wound on a It",-inch form, with 1111 turns of 
NO. 32 D.S.C. wire on the primary; and the 
same number, of the same wire, on the 
secondary. The primary- is wound over the 
secondary, from which it is separated by 
empire cloth. 'flue winding is Ti', inches long, 
and the form 21', inches, mounted in the 
center of the cant. 

As shown in Fig. I), the complete wiring 
layout is under the chassis; the Service .Iuut 
has only to slide this out of the cabinet, and 
turn it upside clown, to get at every con- 
nection. The usual testis g methods may be 

Fig. E 
The tuning control-box 
shown separately; at the 
left, a standard (18.inch) 
section of flexible shaft, 
which may be had in any 
desired length. The upper 
coupler fits over a square 
key attached to file ulial 
gear of the control-box; 
the similar key on the 
shaft engages the worm. 
gear. renter; and that the 
gear (right) fired on the 

gang condenser shaft. 

amplification provided is high in both radio and 
Note the series filament connections and the 

employed; but the circuit is simple, and 
should present few difficulties. 

The special problem of even' automotive 
radio installation is, of course, the suppres- 
sion of the noises which are caused by the 
electrical wiring of the car. The first pre- 
caution to be taken into account is to keep 
the set proper, and all the wiring of the set, 
as far as possible from any ignition lines 
of the car. Doing this is half the battle and 
makes things so much easier in the final test. 
Noises from the ignition lines are caused by 
small oscili -ttory circuits which are formed 
by the fixed inductances es and capacities cen- 
tered around the spark -plug units. Each 
ignition lead is nothing less than a minia- 
ture sending station, similar to the old spark 
coil gaps employed in transmitting stations 
years ago. The work of eliminating this 
"signal" is accomplished by employing os- 
cillation suppressors in each line; thereby 
preventing the ignition -coil leads, which go 
to the distributor and to the coil, froto acting 
as small antennas. The value of each sup- 
pressor is approximately 25,1100 to 4(1,000 
ohms, according to the make of the car. Re- 
sistors are placed directly on each spark 
coil, and also in the lead front the distributor 
to the ignition coil. For a six -cylinder car, 
this requires seven resistors, and for an 
eight -cylinder car, nine resistors, etc. If, 
after installing these resistors, the Service 
Man finds noise still troublesome, the next 
thing to do is to place shielded wire over the 
ignition line. Ile careful not to place the 
shield too close to the spark plug, or there 
may be a sparking -over from the spark plug 

(('oalin,ed oft pn_le 656) 
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A Triple-Tuned R. F. Short-Wave Receiver 

T.IE writer has made over forty 
short -wave sets of different sorts; 
but none of them compares in its 
results with that described below. 

flue "Copper -Clad Special" designed by Mr. 
Robert Hertzberg was a splendid performer; 
vet I find the receiver shown here, of sim- 
ilar construction but with added tuned 
screen -grid stages, a great improvement. A 
number of my friends here have constructed 
similar sets, and they all work about like 
nine. I take it that any set which will 
bring in PHI quite consistently here in 
sub- tropical Waco, Texas, would perform 
wonderfully on the Atlantic coast. 65SW 
is sometimes excellent, but as a rule comes 
in badly here. W2XAD, W2XAF, W8 \K 
and CJItX are very consistent here and 
come in with splendid volume. I can say 
truthfully that reception from the above 
stations, on the loud speaker, is as a rule 
the equal of reception on any broadcast 
set regardless of make or price. 

The apparatus illustrated in the repro- 
duced photographs is the R.F. tuner and 
detector only, as indicated in the schematic 
diagram. Ì used the same circuit in an 
earlier model about a year ago; but this 
design is the latest. The length of the 
cabinet is 28 inches, the depth 10 inches, and 
the height of the cans (it,' inches; the three 
R. F. stage compartments are each six, and 
the detector can ten, inches wide. My first 

set was 38 inches long, in three parts. 

By S. II. CLAYTON 

THE designer of the short -wave 
receiver shown here is an attorney 

whose hobby is radio construction and 
who, like many others, has turned to 
the short -wave field as offering the 
hest opportunity for such originality 
as he exhibits here -in the construc- 
tion of a set with three tuned screen - 
grid stages to work down to thirteen 
meters, or thereabouts. With the care- 
ful placement of parts, roomy shield- 
ing, and thorough by- passing shown in 
the accompanying illustrations, Mr. 
Clayton finds little trouble in keeping 
his five -dial set under control, and in 
bringing in stations with a clarity and 
volume not available with the many 
other short -wave sets he has previously 
built. He tells exactly how it was done, 
including the layout and coil design; 
but other constructors may prefer to 
follow their own ideas, or to use stand- 
ard commercial material. The resulting 
short -wave set should be one un- 
equalled, in sensitivity and amplifica- 
tion, except by the costly transoceanic 
receivers which are used by commun- 
ication companies, and unavailable to 
the general public. Those who are 
willing to undertake the extra cost and 
effort will be well repaid. 

An interior view of .11r. Clayton's completely shielded three.staoe short -u -ave receiver; the copper 
lining of the cabinet lid forms the top of each shielding compartment when it is lowered. The front 
shield is separated I i¡ inches from the panel; and the condenser shafts contain insulating couplers. 

to reduce hand -rapacity effects. 

JIy audio amplifier, with a '12A, trans- 
former coupled, in the first stage, and push - 
pull '71 As in the last, is of the conventional 
type and placed beside the tuner when in 
use. I have a jack in the first -stage output, 
into which I can connect the loud speaker 
when desired. Across the secondary of the 
first A.F. transformer, I use a volume -con- 
trol Clarostat; careful manipulation of 
which avoids any outrageous tuning noises, 
grunts, etc. When a station is found, the 
volume mat- he turned up with excellent 
results. The reproducer is an RCA "100A." 

I have an outside aerial, 50 feet high and 
50 feet long; and on the picture molding an 
inside aerial, about 18 feet long, which I 
can use at will. Sometimes, we consider 
that better reception is obtained from one 
antenna, and sometimes from the other. 

As may he seen, the five vernier dials are 
the only controls on the front of the cabi- 
net. I see no use in bringing wires to the 
panel, only to carry them lack again; so 
I placed the rheostats, jack (for detector 
plate voltage and A.F. amplifier connection), 
aerial and two small batteries at the rear. 
An improvised cable supplies the current 
for the receiver. I use large "Layerbilt" 
batteries for the detector plate supply; 
while all other current, both "A" and "13," 
is furnished from a socket -power Philco 
unit. 

In operation, I first set the detector into 
oscillation and turn the detector and third 
R.F. condensers, as nearly in resonance as 
I can, until a station is located. I then 
tune these two stages, keeping the regenera- 
tion condenser barely at the oscillation 
point. I time the third stage exactly; then 
proceed with the second R.F. condenser, 
and finally the antenna (first R.1'.) tuning 
condenser. until I have them all at their 
peaks. I find results very gratifying; as 
I have said, no previous receiver compares 
with this in sensitivity, selectivity, volume, 
quality or, I may add, easy tuning. The de- 
tector stage is the only one which is ex 
tremel- critical. 

As first built, this receiver used a '00A 
detector, with negative grid return. On 
account of the noisiness and the variation 
in these tubes, I have changed to the '12A 
as shown. 

Construction 
Looking at the receiver, as shown in the 

view from above, you will see a single large 
shield divided into fouir compartments; the 
top, bottoni, ends, sides and partitions are 
all of 24-or.. copper sheeting, well bolted to- 
gether to make a solid box. The ends and 
back are one piece of copper, the flanges 
adding to the rigidity of the assembly. The 
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lid, which is made of a piece of heavier cop- 
per, has a t/4 -inch flange, which fits per- 
fectly, all around, on the copper box. To 
lessen vibration, the copper lid is screwed 
securely to the bottom of the cabinet's 
wooden lid (the last is made out of 1% -inch 
pine, for weight and steadiness; no vibra- 
tory notes have developed so far in my set.) 
A piece of 3/16 -inch three -ply wood is 
fastened to the copper front, and painted 
with duco to keep out moisture; five strips, 
each 1 x 11/4 inches, are placed opposite each 
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At the right, a complete 
view of the Clayton short- 
wave receiver: as the rule 
shows, the cabinet spare is 
2$ inches long. The front 
panel contains only the four 
vernier tuning dials and the 
regeneration dial (second 
from right) which is also 
slow- motion. Five hands are 
not required to operate it, 
if ,)lr. Clayton's tuning 
method is followed. .4 set 
of the coils used are on the 
table in front of the receiver. 

shield partition to provide for an extension 
panel of the same three -ply wood, which is 
placed I1' inches in front of the first -named 
wooden panel. The width of this space, 
which may be seen from the illustrations, 
is shown by the long 11/4-inch strip holding 
five screws. This extension further removes 
any possibility of body capacity affecting 
the three R.R. tuning condensers; two of 
which, it will be noted, are not grounded. 
The shafts of these, and the regeneration, 
.condensers were replaced by longer shafts 
of Bakelite; the detector tuning condenser 
is linked to the dial by a flexible coupling 
unit. The vernier ( liais bear close against 
the outer panel. 

All the chokes, the tube sockets, and the 
tuning condensers at the left are raised an 
inch from the bottom of the shields by 
wooden Blocks two inches square. Especial 
care t be exercised with the ungrounded 
condensers; the openings in the shield for 
their shafts are made large enough, and 
paraffin paper is used between these con- 
densers and the shield, as well as between 
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A rear view of Une set, 
showing all connections, 
the two rheostats, five- 
contact battery-cable plug 
and two "C" batteries, 

outside Une shielding. 

the copper and the fixed condensers and 
resistors. So far as possible, the tube -base 
coils are located in the centers of their 
shielding compartment::; and the sanie is 
true of the larger detector coil. 'l'he set 
is adequately by- passed; in addition to the 
condensers shown in the pictures, one of 
.01 -nif. capacity has been shunted across 
each '22 tube filament, as diagrammed. An- 
other late improvement has been raising 
the resistors in the second and third com- 
partments, to make the leads from con- 
densers to control -grid caps short as pos- 
sible. 

Coil Data 
'l'he dial readings over the bands covered 

by the respective coils, at high frequencies, 
are affected by the capacities of the tubes 
used, as well as by minor details of place- 
ment. 'l'he waves covered by those which 
I use are indicated below by the settings 
for the stations received; there is no accu- 
rately calibrated wavemeter available. The 
first three stages use tube -base coils, as 
shown in the picture; the detector tuning 

coil illustrated is an Aero. I have since 
wound detector coils on a two -inch form. 

I paint my tube -base coils with duco 
around the bottom, red, yellow, green, or- 
ange and maroon; and further mark the 
stage in which they are to be used. I care 
very little about anything available over 
50 meters; so I have not carried the wave- 
bands above 65 meters, 

The coils are wound with No. 22 D. C. C. 
wire in the first three stages; the shortest - 
wave detector coils (up to about 20 meters) 
have No. 14 D. C. C. secondaries, and the 
two longer -wave coils (yellow and green) 
are of No. 18 wire. 'l'he ticklers are all 
No. 30 D. S. C., wound unspaced, and sepa- 
rated 1/4-inch from their respective sec- 
ondaries on the forms. In the maroon and 
orange (shortest -wave) coils, the turns are 
spaced 1/16 -inch apart; in the others, 1/4,- 

inch. 'l'he following are the numbers of 
turns in my home -made coils, which have 
been brought to fit the tubes, condensers, 
etc., which I use: 

Number of Turns 
Coil Set Ll L2 L3 1,4 1.5 

Maroon 1% 1t/% 19í I 2 
Orange 3 3 31,,, l':: 2 

Red 41/4 41/4 4% .3 2 
Yellow 7 7 73í 4' á 4 

Green 9% 9% lot /, 5-1/3 4 
(Continued on pallP 658) 
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The circuit of the Clayton shortwave receiver, with its three tuned R.F. stages ahead of the stau dad reaenernt ire detector. 1Ir. Clayton uses it only to 

cover the band below 50 meters; but there is no reason «'uy its range should not be extended as far upwards as the constructor cares to provide toils for. 
It would appear that the coils must be matched, each to its condenser, if the dials arc to come anywhere near tracking. 
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How to Tune for Foreign Short -Wave Stations 
Some Practical Hints for the Distance Fan in a New Field 

By ARTHUR J. GREEN 
President, International Short -Wave Club 

WHEN the broadcast listener starts 
experimenting in short -wave broad- 
cast reception, he finds many con- 
ditions to which he has not been 

accustomed; such as the sharpness of tun- 
ing with the most distant stations, the ever - 
changing reception conditions, and the broad 
spaces on his dials where he is at a loss to 
know what wave he nnav be tuned to. These 
three things have been the cause of many 

experimenters throwing up their hands in 
disgust and swe.,ring that overseas broad- 
cast reception is "lust so h bunk." It 
is only after the operator has obtained a 
knowledge of short -wave tuning that he suc- 
ceeds to any extent in getting good results; 
and this knowledge cannot be gained in a 
moment. 

On the standard broadcast set of to -day, 
we have the wavelengths in meters or the 

Dial Wave - 
Reading length 

0 

1 

2 
3 
4 - 5 
6 
7 

8 
9 

-10 
11 
12 
13 
14 

-15 
16 
17 

18 
19 

-20 
21 
22 
23 
24 

-25 

COIL No. TWO 
Range 30 to 55 Meters (Approximately) 

Stations Heard 

30.01 WRVA (9th Harmonic-fundamental 270.1 meters) 
30.50 NRH, Heredia, Costa Rica, 10 -11 p. m. daily 
30.85 WBT (9th Harmonic -fundamental 277.6 meters 

31.04 KQV (7th Harmonic) 7L0, Nairobi 11 -2 p. m. daily 
31.26 W3XAU - PCJ - VPD - K1XR 
31.38 Konigswusterhausen (Berlin) Germany 
31.48 W2XAF - OXY, Lyngby, Denmark, 2 -3 p. m. 
31.80 XDA, Mexico City, Mexico 

32.10 CGA, Drummondville, Canada 
32.20 WSAI (7th Harmonic -fundamental 225.4 meters) 
32.40 GBK, Rugby, England (transatlantic phone) 

33.26 GBS, Rugby, England (transatlantic phone) 

34.23 KSTP (6th Harmonic- fundamental 205.4 meters) 

34.68 W2XAC, HKCJ 

26 40.00 WWRL (5th Harmonic- fundamental 199.9 meters) 
27 
28 41.80 KSTP (5th Harmonic -fundamental 205.4 meters) 
29 

-30 AMATEUR PHONE BAND 
31 
32 
33 
34 

-35 
36 
37 
38 
39 

-40 
41 
42 
43 
44 

-45 
46 49.02 
47 49.40 
48 
49 

-50 49.98 

VRY, Georgetown, British Guiana (Wed. and Sun., 7 :15 -9 p. m.) 
Code (Mobile services) 

46.12 WHAP (5th Harmonic -fundamental 230.6 meters) 

46.92 WOR (9th Harmonic -fundamental 422.3 meters) 

47.59 WLBL (7th Harmonic -fundamental 333.1 meters) 

48.35 HKT, Bogota. Columbia, 10 -11:30 p. m. 

W2XE, New York 
W8XAL, Cincinnati 

49.80 W9XF 
HRB, Honduras, Mon., Wed., Fri., 9 -12 p. m. 

Half a sheet of a short .cave log, showing where stations arc heard or expected. 

kilocycles marked on our dials; we have 
also station lists showing exactly what wave 
each station operates on; and reception is 
simply it matter of turning the dials to the 
corresponding figures. Even if the wave- 
lengths are not marked on our dials, there 
are many powerful stations of known wave- 
length which establish points of reference to 
guide us to the stations wanted. 

But this is not true in short -wave recep- 
tion. Most short -wave sets are marketed in 
kit form, and must be put together, either 
by the experimenter or by some Service 
Man whom the owner gets to do it for him. 
Each constructor makes slight differences, 
in the layout of parts or in the choice of 
accessories, antenna, and so forth. At the 
high frequencies associated with short -wave 
broadcasting, a receiver is very sensitive to 
the slightest changes; and therefore no 
short -wave set can be calibrated in advance 
like the medium -wave broadcast receivers. 
The manufacturer can give, only approxi- 
mately, the waveband which each coil may 
be expected to cover, and lets it go at that. 
To give the newcomer in short waves a coil 
that will cover, say, three hundred channels 
as wide as those used in ordinary broad- 
casting, and ask I to find a station on the 
dial is a good deal like asking him to find 
a needle in a haystack. However, with a 
little patience, and the use of simple division, 
a set may be readily calibrated after it is 
once set up and working. 

Harmonics and Calibration 

The short -wave beginner is usually sur- 
prised to begin picking up broadcast sta- 
tions which he cannot find in the short- 
wave list. What he hears is the harmonies 
of stations broadcasting on the medium 
waves between 200 and 550 meters. 'l'hese 
a re often a nuisance, for they may be 
poorly modulated, and they are easily mis- 
taken for a foreign station -and sometimes 
they interfere with wanted foreign stations. 

'l'he. last -named trouble is one which will 
have to be dealt with, as short -wave broad- 
casting becomes more general; but at the 
present time the experimenter will lind 
these harmonics useful for the calibration 
of his dials. 

Each harmonic has a definite wave, just 
as h so as the broadcast station's funda- 
mental carrier wave. A harmonic must have 
exactly twice, three times, five times, nine 
times, etc., the frequency of the fundamental 
(corresponding, respectively to 1/2, 1/3, 
1/5, 1 /9, and so on, of the fundamental 
wavelength). Many of these harmonics can 
be heard with any short -wave receiver. 
When one of them is picked up, and the sta- 
tion identified, it is only a matter of di- 
vision to determine the exact wave to which 
the receiver is tuned. By checking up a 
number of these harmonics, and the few 
known short -wave broadcasters, it is a very 
simple matter to draw up a calibration curve 
for each coil of any short -wave set. 

r 
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Take a sheet of paper for each coil, and 
number each from top to bottom with 
figures corresponding to those on the tuning 
dial or dials, usually 0 to 100. (These n - 
hers do not correspond to the settings of 
the regeneration dial. ) Start with any one 
(or pair) of the coils covering a certain 
waveband; and tune in the first station you 
come to. If it is a regular short -wave sta- 

MOTORS 
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Fig. 2 
The bold black bands show the short wa:r broad- 
cast channels. Note how they crowd at the 

loaner cud of the meter scale. 

Lion, mark down its known wave exactly 
opposite the figure on your chart which cor- 
responds to the dial setting. If the station 
is one which is not known to have a short- 
wave transmitter, then it is a safe bet that 
you have heard a harmonic. Look up the 
authorized wavelength of the station, and 
divide it by the nuusber which will bring 
the result nearest to the wavelength to which 
the coil should be tuned. For instance, if 
the coil is rated by the manufacturer as 
covering from 30 to 55 meters, and your 
condenser setting is low, you are reasonably 
sure that the wavelength must he somewhere 
between 30 and 40 meters. If the station 
heard is working on it fundamental of 274.9 
meters (1,080 kilocycles), you will sec that 
dividing this by nine gives 30.54 meters 
(9,720 kilocycles) and this is the wavelength 
of the ninth harmonic, which you are pre- 
sumably hearing. (The odds harmonics are 
usually of mach greater strength than the 
even burm,onies. Eclilor.) 

Mark the wavelength found -:30.54 -on the 
proper sheet opposite the condenser dial 
residing. It is necessary to carry the wave- 
length out to two places; fora tenth of a 
meter covers considerable room on a short- 
wave dial. 

Suppose we fro up slightly on the dial, and 
find it harmonic of a broadcast station which 
is known to be working on 215.7 meters 
(1,3911 ke.). Since the seventh harmonic of 
this station is :30.81 meters (9,730 kc.) we 
set down this figure opposite the second 
dial reading. In this manner we progress 
until, so far as we are able, we have cali- 

Short -Wave Operation from a 

THE method of adapting a "11" power 
unit to short -wave receiver operation, 
shown here, is not offered as a pana- 

cea; but the short -wave listener who follows 
it carefully will find better reception than 
be can obtain with batteries, and most sets 
will be more easily handled. 

This unit was especially designed for a 

battery-model "Super- Wasp," which did not 
take kindly to "R" unit operation. ('Phis 
comment has no reference to the later A.C. 
"Super-Wasp" 101, which bas since be- 
e available. However, many people will 
prefer the first model, because of its in- 
corporation of the '71A tuia. While the 
special '27 tube used in the A.C. model gives 
quiet operation, in most cases it is found 
that the Vol is considerably lowered.) 
The "Super -Wash' was operated for a pe- 
riod of about two months with Iaittery equip- 
ment, exactly as specified, and a careful 
chart kept of the results. 'When, after sev- 
eral "B" units had been tried on it with- 
out spectacular results, it was decided to 
assemble one from spare parts and keep on 
making changes until a way was found to 
give results that would equal or better bat- 
tery operation. This was clone; though 
some credit must be allowed for the fact 
that we have become more familiar with the 
operation and characteristics of the set. 

As shown by the diagram, a standard 
hook -up was used, with an extra choke coil 
I. in the positive lead, and an extra 4-mf. 
condenser C. However. it was found to 

By L. H. HOUCK 
work as well with the condenser hank left 
sit 14 mf., but divided between the chokes, 
with at least 8 mf. across the output. Va- 
riable resistors (Clarostats) were placed in 
series with all the leads except "B-." With 
these set as near zero as possible, a good 
short -wave station was tuned in (we used 
KDKA, as we are located on the Pacific 
coast) and, when it was at about normal 
volume, the resistors were all adjusted, 
without reference to voltage reading. eadings, for 
the effect on the signal quality and strength. 
It was found that for each resistor there 
is a certain setting which gives remarkable 
results. A surprise awaits those who carry 
the experiment to this point before taking 
voltage readings, as these will not be any- 
where near what you expect. 

When one, adjusted, the settings should 
be untouched until it is necessary to change 
a tube, when the plate voltage of that tube 
must be regulated. The use of the two 
resistors shown in the 3313 +45" lead is de- 
sirable to permit regulation on the detector 
and the screen -grids voltages separately. 

Mr. Houck adds an extra 
section ahead of a stand- 
ard "B" unit. and finds it 
very .satisfactory to oper- 
ate a short .rave receiver. 
An adjustable voltage di- 
vider is necessary for hest 

results. 
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The ouates of the log sheet opposite, transferred 
to a calibration chart for the coil. 

orated the dial from top to bottom on our 
chart (see Fig. 1); and so with each of the 
other coils until we are able to determine 
where any given wave may be tuned -in on 
our receiver; then we are enabled to search 
for stations right where they nsay be 
expected. 

Tuning Problems 
Our task is not ended, however, even when 

we have the receiver well calibrated. We 
must consider the great sharpness of tuning 
on short waves; compare it with the broad- 
cast band. In the United States and Canada, 
exactly 96 broadcast channels are in use - 

(Continued on page 659) 

"B" Unit 

In working up to the point of adding the 
third choke, it was found that a pair of 
matched coils, one on the negative and one 
on the positive side of the circuit, gave 
decided hues. This could not be altered by 
changing the values and connections of the 
condensers; if the operation was apparently 
smooth and quiet, it invariably developed a 
heavy background noise in regeneration. 
With the circuit shown, (operation is as quiet 
as with batteries, with an extremely low 
noise level when the regeneration control is 
turned up to the oscillating point. Several 
stations which had never been heard on 
battery operation were brought in with the 
aid of this supply unit. 

While the idea of adjustable plate voltage 
is not new, it is sometimes necessary to re- 
sort to all the tricks in the bag in connec- 
tion with short -wave reception. Also, while 
our modern tubes are not supposed to be 

critical as to plate voltage, if used at their 
rated capacity, they will operate more effi- 
ciently with adjustable voltages from 100 
meters down to 20. 
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Correspondence From Short-Wave Fans. 
What Our Readers Are Hearing and 

SHORT WAVES IN KANSAS 
Editor, RADIO- CRAFT: 

Mr. Raymond McComb wondtrs if the central 
part of our state is too far away from Europe for 
short -wave work. I can assure him that it is 

not, for I enjoy G5SW on the loud speaker; I get 
it easily any time. Some of the Hollanders have 
also been brought in, though I have not as yet 
received their verifications. The U. S. has been 
raked from corner to corner with my new receiver 
(about the fifteenth I have built) and very shortly 
I am going to drop everything else and see just 
what this little set will do in a 24 -hour test. I 
shall be very glad to communicate with Mr. Mc- 
Comb, or anyone else interested in short-wave work. 

R. S. MOFFETT, 
Box 104, Coyrille, Kansas. 

SHORT -WAVE STATIONS 
Editor, RADIO- CRAFT: 

An Italian station, heard several times lately, has 
given its call as 3RO; it is the new 12 -kw. station 
built for Radio Roma (Rome, Italy) at Cecchignola. 
Testing waves are 25.4 and 80 meters. It is sup- 
posed to be on after 10:30 a.m. 

VK2ME verities reception of GBS on 15.55 

meters. These are experimental broadcasts. 
I have heard so many strange Spaniards that I 

bave just given up. I hear from the Short-Wave 
Club members in the \Vest Indies that there are 
stations at Medilum, Colombia; Barranquilla (two) 
Colombia; Las Vegas, Dominica; somewhere in 
Venezuela; \lanizales (two) Colombia; Santiago, 
Chile; Santiago, Cuba; Havana (two) Cuba; San 
Jose, Costa Rica; and C\I6XJ at Tuinucu. The last 
is authentic, as Mr. Jones, the owner, is a member 
of the Club. (I have just received a new member 
from Germany and another from Kingston, Jamaica. 
Both mention RADIO-CRA FT.) 

There is not, and never was a short-wave station 
at Johannesburg, South Africa. The station officials 
claim this was started by some fan's picking up a 

harmonic, and failing to recognize what he had. 
A station on about 3L48 meters (\WY's wave) 

has been heard here many times near 5 p.m. E.S.T. 
This seems to check up with the Eiffel Tower. 

ARTHUR J. GREEN, 
Box 713, Klondyke, Ohio. 

(Mr. Green, who is, perhaps, the most successful 
short -wave broadcast listener in the United States, 
has written for this issue of RADIO-CRAFT the first 
of a series of articles on practical short-wave broad- 
cast reception; which will be useful to the beginner 
and, possibly, even more to the experienced listeners, 
in getting the most out of their equipment. Other 
listeners sending in station reports include Emil 
Ilusemann, No. Hazleton, Pa.; George C. Starry, 
Brooklyn. N. Y.; Roy E. Goad, Filbert, W. Va.; 
Page Taylor, Detroit, Mich.; and Edwin AOlerbach, 
Quakertown, Pa.- Editor.) 

PARLEZ -VOUS FRANCAIS? 
Editor, RADIO-CRAFT: 

I have read your magazine since it first came 
out, and think it one of the finest on the market. 
I am experimenting with a three -tube regenerative 
receiver, and have heard about thirty stations, not 
including code. One of these sounded like a for- 
eigner, but did not speak a word of English from 
the time we tuned him in until he signed off. 
Like Mr. Starry, I think it is provoking to listen 
to a station and not hear him announce. 

I wish to commend Mr. Green's short -wave bul- 
letin for the short -wave listener; it is one, of the 
best. 

Is it possible to hook up an A.C. screen -grid 
tube, with D.C. on the filament, as a radio -fre- 
quency amplifier on short waves? 

E. W. REDMAN, 
400 East Lafayette Ave., 

Baltimore, Maryland. 
(An A.C. screen -grid tube may be hooked up 

with D.C. on the filament; in fact, this is standard 
practice with automobile radio receivers. which 
are operated from an automatically -charged battery. 
However, the inter -element capacity of the '24 is 
higher than that of the '22; the merit of the 
former, on short waves, is that it may be operated 
from a power transformer. For battery use, the 
'22 seems preferable. 

Mr. Redman's objection to exclusive foreign - 
language announcements will lie heard sympa- 
thetically by many listeners. However, it must be 

remembered that English- speaking people are, after 
all, in a minority in the world covered by short- 
waves; and every station may be expected to use 
its own language on most occasions. At the time 
we read this letter. there lay before us the French 
radio paper L'Autrnne with an editorial, "English 
Spoken," expressing the opinion that announcing 
in English is being overdone and that the French 
language. because it is "the most wonderfully pre- 
cise, logical and harmonious in the world," should 
be used for international broadcasting, as for in- 
ternational conferences. Important European sta- 

tions give programs in several languages, usually 
including English, French, German and Spanish 

as the principal international languages; and the 
first three, as well as Esperanto, are used in the 
Orient. -Editor.) 

I have never seen a report on short -wave re- 
ception in this section. I receive the U. S. and 
Canada in fine shape on detector and one audio; 
I think it would be possible to get foreigners with 
a larger receiver. Schenectady comes in excep- 
tionally well with very little swinging, good volume 
and excellent tone. Perhaps the best feature is 
the negligible amount of static below 40 meters. 
I will be glad to enter into correspondence with 
short-wave experimenters to exchange ideas, and 
help if need be. 

LESTER F. \VING, 
Argonia, Kansas. 

I have repeatedly heard G5SW, VK2ME, GSGW, 
GBS and a few other European and Australian 
phone stations. I have been in the amateur game 
for several years, and these were picked up while 
I was working with other stations. I use a two - 
step Schnell receiver that I built two years ago; 
and I have yet to be shown a screen -grid set that 
works better. 

H. A. MILLER, W9CDP, 
Canker City, Kansas. 

DIRECT AERIAL COUPLING 
Editor, RADIO- CRAFT: 

After adding another stage of audio to the "Craft- 
Box" (October RADIO- CRAFT) and putting a variable 
resistor across the first A.F. secondary, I am get- 

ting good results on foreign stations. I find that re- 
sults are much improved without the aerial coupling 
condenser; just bringing the lead-in to the '22 tube 
cap. I have been listening to \'K2ME and other 
foreign stations. 

NICK GANG, 
21 -36 42nd St., Astoria, .V. Y. 

(The purpose of the aerial condenser is to bring 
the constants of the antenna to the best value under 
varying conditions. If the aerial is exactly the 
right length and capacity without it, so much the 
better; but without this adjustment, it will usually 
cause "dead spots" on the tuning dials. -Editor.) 

SCREEN -GRID DETECTION 
Editor, RADIO-CRAFT: 

Where are all the short-was-c fans? From thou- 
sands of them, only a few letters come in. Their 
contributions would not only pep up the magazine, 
but they would be most interesting to all readers. 

I use a completely- shielded screen -grid set with 
a tuned R.F. stage and a screen-grid detector of the 
space -charge autodyne type. with but one stage of 
resistance-coupled audio. Results have been most 
gratifying: in two weeks' time I have had 35 

stations below 60 meters, including \'K2ME. I 
heard the Byrd program rebroadcast from New 
Zealand. The regeneration control on this set can- 

not be beaten; it performs well, too. on the broad- 
cast band. I would like to hear from anyone else 

who is using a screen -grid short -wave detector. 
CHARLES ZELAITF.S, 

Lincoln, New Hampshire. 
(It is the endeavor of this department to carry 

as many letters front short -wave fans as our space 

will permit: it is necessary to select those which 
carry most practical information as to foreign sta- 

tion schedules, or constructional details, rather than 
the majority which merely tell about hearing well - 
known stations. The more letters we receive, the 

wider will be the range of interest from which to 
select.- Editor.) 

Doing 
IN DEFENSE OF SKIP -DISTANCE 

Editor, RADIO-CRAFT: 
I think Mr. Green is very much mistaken when 

he says "there is no such thing as skip -distance, 
except for the first few miles." That being the 
case, I would ask him how long he has been on the 
short waves? Let him try the 20 -meter band any 
morning and see if there is no skip- distance. For 
the past twelve years I have been an amateur, and 
for the past three I have been working on 20 meters 
consistently; so I have had a chance to study the 
vagaries of these waves. The only time anything 
inside of 1,000 miles is heard is in the afternoon. 
This has proved to be the case wherever I have 
been, all over Canada from \ \'innipeg to New- 
foundland. 

While there is a lot in being able to operate your 
receiver, no amount of knowledge can bring in a 

station where skip -distance is effective. I would 
like to have Mr. Green drop in anytime he is up 
this way, and I'll show him some real skip -distance. 

VALENTINE SHARP, VE3VS, 
336 Sydenham St., Kingston, Out. 

HOLLAND TO NEBRASKA 
I do not think Kansas is too far from Europe for 

short -wave work; as I have received PLE, Ban- 
doeng, VK2ME, Sydney, KIO, Kahuhu, Hawaii, 
1)I \-, Sauen, several of the Hutch stations, G5SW, 
several phone stations in England, France and 
Argentine, and XD.\, Mexico City. I use a Pilot 
"Super- Wasp" with a special audio amplifier, which 
I wired myself, using a '50 power tube. Batteries 
are used on the '22 and detector, and a S-M 
"[Tivoli" unit for the audio end. I have a Utah 
"Stadium" dynamic speaker, mounted outside my 
radio service shop; and I have put PHI and 
65S\V mi this speaker so that they could be heard 
for two blocks (these were their own transmis- 
sions, and not relays). I would also like to know 
if the other short -wave fans miss Amos 'n Andy 
since KDKA stopped putting them on the short 
waves; we do out here, because we could get them 
early in the evening only in this way. 

LIONEL W. KINSEY, 
Humboldt, Nebraska. 

CORRESPONDENTS WANTED 
I am making a collection of photographs of ama- 

teur's short -wave receivers and transmitters, and 
would like to have all amateurs send in theirs. Any 
pictures, station, set, or its interior will be ap- 
preciated. 

JOSEPH BRIGHT, 
826 East 221 Street, 

New York, N. Y. 
(Or, what have you ? -Editor.) 

Why not give the power of the short -wave sta- 
tions, as the radio logs on long -wave stations do? 
(It keeps us busy, at present, trying to get the 
right letters and wavelengths.-Editor.) I would 
like to correspond with anyone, and will answer 
any letter. 

W. C. Goscit, 
296 Perk Street, 
New Haven, Conn. 

*-I will be glad to help any readers of RADIO -CRAFT. 
LIEN F. LOCKE, 

Bo% 117, Route 2, Seneca, 31o. 

I have been working with radio for five years. 
and would like to correspond with any fans of my 
age (15) or over. 

ARxol.n SIM MONS. 
2921 Burrell Place, Detroit, llicli. 

(We are waiting for someone under 60 to request 
correspondence from younger fans. -Editor.) 

I would like to communicate with some "ham" 
who has the plans for a cheap, efficient C. W. 
transmitter working on 'OlAs, '12s, or '71s; and 
from someone who has built a "Super-Wasp" 
adapter to work with an A.C. broadcast set. 

BILL FINCH, 
800 Forest Hill Boulevard, 

West Palm Beach, Florida, 
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Modern Sound Projection cu> 

A Few Notes on Practical Maintenance Work 
Some advice to the junior projectionist on the practical problems 

of keeping disc or film equipment in efficient condition 

By LAWRENCE F. HEAPHY, JR. 
NE of the most unpleasant things 
that can happen hi disc reproduc- 
tion, and one that happens all tau 
frequently, is the sound going out 

of synchronism with the picture. An alert 
projectionist, however, may do much to cor- 
rect this fault, or at least help it, if he is 
willing to spend his time outside of show 
time to gain the necessary skill and ex- 
perience Perhaps the first thing to look 
at is the turntable and reproducer. 

Start your motor and bring it up to 
normal speed, and rest your hand at some 
convenient place on the turntable base in 
order to determine the amount of vibra- 
tion present, then take the pick -up in your 
hand and note the vibration there, Of 
course, you will readily realize that vibra- 
tion in either the turntable or pickup is far 
from being desirable. If you feel that these 
parts are undergoing undue vibration, try 
to determine the source of this vibration; 
which may be in the couplings, universal 
joints, worn gears, improper alignment be- 
tween projector and turntable, etc. De- 
termine the cause of any vibration and, if 
possible, remedy it. If you are getting oc- 
casional vibration from extraneous sources 
(such as walking in the booth, slamming 
doors, street cars passing, trucks, etc.) it 
might help to insert a piece of block cork 
or heavy tough rubber under the legs of the 
turntable as well as the projector. Be 
careful not to use too much, and to see that 
it is placed so that the legs will not "creel,." 

Now determine that the turntable is abso- 
lutely level, by placing a spirit level on it 
in all directions. If the table slants in any 
direction level it by means of the screws, 
clamps, or whatever adjustment your par- 
ticular equipment embodies. When your 
turntable is thus aligned, see that the re- 
producer or pickup is in line; that is to 
say, when the needle is placed in the needle 
recept.ici, all the way, no part of the record 
can possibly come in contact with any part 
of the pick -up. 

See that the pick -up arm "rides" cor- 
rectly. To ascertain this, take a record 
which is smooth on one side and place it on 
the turntable, suunnth side up; put it new 
needle in the pick -up and start your turn- 
table, bringing it up to normal running 
speed. Place the needle at the point near- 
est to the center of the record. It should 
ride naturally to a position, about two- thirds 
of the way to the outside of the record, 
where it should rcr lain, no matter how long 
you let it run. Now place the needle (with 
the turntable still running) as near the 
outermost part of the record as possible; 
and it should naturally ride to the same 
position as before. two-thirds of the way 
across to the outside. 

Fig. i 
The entire quality of reproduction from film 
depends upon the exact alignment of the sound 

aperture over the sound track on the film. 

If the pick -up does not perform in this 
manner, either the bearing on the pick -up 
arm does not permit free motion, the pick- 
up arm is not weighted or counterweighted 
properly, or the arm support is not level. 
You may easily determine this by experi- 
menting until you get the desired result of 
the pick -up riding to the position approxi- 

nudely two -thirds of the way across the 
smooth surface of the record to the outside. 

With your turntables and pick -ups thus 
in alignment and free front vibration you 
have el' atecl it great dead of the source 
of trouble experienced with "going out of 
sync," so far as you and your machines are 
concerned. A careful check at regular in- 
tervals, to see that your machines stay this 
tray, is also a wise plan to adopt. 

Problems of the Needle 
You will find that a record will some- 

times "single- track" or jump a groove, in 
spite of all your efforts to prevent it. It 
is, of course, presumed that you always 
check the needle you are inserting, to see 
that it is absolutely perfect; also that you 
replace the needle after each and every 
record. 'l'oo much stress cannot be laid on 
this point; for the would -be "economy" of 
repeating on needles will show up ::t the 
box office with loss of business due to the 
sacrifice in quality, not to mention the clam - 
age done to the records by this practice. 
You will find when r. record jumps with a 
full -tone needle, that if, the next time and 
thereafter, you use a half -tone or a low - 

(Continued on page 661) 

Fig. A 
The soundaa.film head, with the exciter lamp opposite the lens assembly leading to the cell 
"arindoro." It is adjusted by the knurled wheel. .Vote the spare lamp at the extreme right, ready 

to replace the other instantly it needed. (Cwrtesy De Forest Phonofilm.) 
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The Cooperative Radio Laboratory 
Some reminiscences of old -time radio experimenting, and a dis- 
cussion of the effects of varying types of detection on the Loftin - 

White direct -coupled audio amplifier 

A 
F TER writing this Cooperative Labo- 

ratory department for a strenuous 
period of several months, we have 
been considerably encouraged by 

the receipt of many letters offering really 
constructive suggestions. To some of you, 
it undoubtedly looked like a one -sided af- 
fair, as the continued suggestions month 
after month have always been tnade by us. 
But it requires a long time for things to 
take hold, even in Radioland. President 
Eliot of Harvard used to say that "the first 
hundred years are the hardest" when in- 
stituting a new procedure. 

IIonorable mention for the best experi- 
mental suggestion received this month goes 
to R. P. Lowther, of 162nd St., New York 
City, who says, in part: "As a constant 
reader of your magazine and a follower of 
the Co -Op. Lab, I want to tell you a word 
about my experiments with the Hybrid- 
Crystal set. I built one that is satisfactory 
in every way, and have no trouble with the 
sensitive end of the crystal, because I 

grounded it with a .002 -4 condenser. The 
reason for this is simple -not all the R.F. 
wave is rectified, and what is not rectified 
is by- passed. No shielding required." 

Mr. Lowther then goes on to mention the 
ate of a high -amplification A.C. tube in 
place of the standard low -" " '27 type 
which was shown in the original circuit 
(page 261, December RAnIo- CR.tFT). He 
is using such a tube as the hybrid and re- 
ports a considerable improvement; for your 
edification, we herewith present a drawing 
which he furnished to illustrate his point 
(Fig. 1). We cannot praise this stunt too 
highly, as it shows definite, original thinking. 
It is such development as this that the 
Co -Op. Lab. is endeavoring to encourage. 
Mr. Lowther modestly says that it is sim- 
ple, but we say it required head work. The 
performance of his addition is not so ob- 
vious on the surface; in fact, a little ex- 
planation is quite in order. 

The regular Crystal -Hybrid circuit did 
not incorporate the grid- grounding emulen- 
ser C which we have shown in dotted lines. 
The crystal is extremely sensitive to stray 

CRYSTAL- HIGH -MU. 

g_i C. 

IMF. 2 SpO00HM5 

ISO VOLTS 

Fig. 1 

A suggested improvement upon the Crystal. 
Hybrid cires it is the introduction of the R.F. 
by -pass condenser "C" between the crystal and 

the hybrid. 

By DAVID GRIMES 

MR. GRIMES has for many years 
been well known not only to the 

engineering profession, but also to con- 
structors and experimenters. In these 
pages, each month, he describes the 
latest circuit developments in simple 
language. 

currents, and tends to oscillate and hum 
unless unusual shielding precautions are 
taken. Furthermore, radio- frequency cur- 
rents passed right on through the detector, 
and helped to overload the first audio tube 
which is coupled to the detector by a re- 
sistor. Resistance coupling, as you know, 
passes radio -frequency as well as audio cur- 
rents, and the R.F. energy is no longer use- 
ful sifter the detector. The presence of 
Mr. Lowther's grid condenser alleviates all 
this, with little or no detrimental effect. 
You see, there is no excuse for placing any- 
thing but audio frequency on the grid of 
the I- Iybrid tube; because the crystal has 
been inserted to rectify the R.F. energy. 
And the grounding condenser is, practically, 
an open circuit for these audio currents, 
while at the sane time it practically grounds 
the high end of the crystal fur E.F. cur- 
rents. 'l'he extremely high resistance of the 
crystal prevents this condenser from short - 
circuiting the tuning circuit which it would, 
otherwise, directly shunt. Good work and 
more power to you! 

Some Old- Timers 
Speaking of the time it takes to start 

things, we have a letter that has just come 
to band from D. E. Lawson of Wister St., 
Philadelphia, who presents an interesting 
question on shielding the crystal hybrid 
tube. (IIe refers to us as "Reflex Grimes,' 
thereby labeling himself as one of the loyal, 
old -tinge radio experimenters. 'l'he days of 
our Inverse- Duplex circuits (late hack, prob- 
ably, before many of you became interested 
in radio work. These circuits dragged 
along several years and yet, judging from 
the correspondence, there is only now an 

awakening interest in England in the In- 
verse Duplex. Incidentally more letters on 
reflex circuits have been received from ex- 
perimenters in the United States in the past 
four months than were received for the past 
four years. It begins to look as if we would 
have to devote some Co -Op Lab space to 
its most recent possibilities. It tasty take 
a hundred years more to put over the In- 
verse Duplex. Who knows ?) 

Credit goes to Michael Santomaso of Main 
St., Charlestown, Massachusetts, who is ex- 
perimenting with the tandem tuner, work- 
ing out sharper tuning circuits for crystal 
operation. T. II. Wyatt of Coconut Grove, 
Florida, is carrying on experiments with the 
Crystal- Hybrid and the US '210 tube; 
here's wishing you luck, since receiving c m- 
dithons hi Florida demand a good circuit. 

And say! Just listen to this one which 
just came in from V. H, Herndon who runs 
the Herndon Radio Shop of Odon, Indiana: 
"Well, here I cone all Grimesed up again 
just like I used to when we first meet over 
3-1.1' (an early Inverse Duplex Set), and 
became deep, dyed -in- the -wool Inverse 
Fans! Dyed so deep I doubt if it will ever 
be erased. How the name has been blessed, 
cussed and damned -thrown and kicked. 
No one but one of the early experimental 
gang will know; and then follow it through 
to perfection in the lt. G. S. Receiver. Just 
to show that an Inverse fan is never down, 
I decided to build the R. G. S. set and, 
boy, how that set stepped out -and is still 
doing it!" 

Direct -Coupled Audio 

So much for that. And now for a con- 
tinuation of our development work on the 
direct- coupled amplifier. You will recall 
from our last article that we were about to 
discuss the application of this new ampli- 
fication system to standard radio receivers. 
Certain points were brought out as a cau- 
tion against placing the direct- coupled am- 
plifier immediately after the radio-frequency 
circuit of the set. Some diagrams, which 
show the replacement of the standard de- 
tector tube by the first tube of the direct - 
coupled amplifier, have been released. While 
this will work, as admirably explained by 
C'unmi :mdcr I.. II. Loftin ad Mr. S. Y. 
White -the two eminent pioneers in this line 
of experimentation -it is necessary that you 
know of certain limitations in advance, or 
you are liable to encounter difficulties, 

In the first place, your present radio re- 
ceiver has been adjusted to operate on a 
definite type of detector, and the radio - 
frequency input to this detector is different 
with every type of detector tube. Figs. 2 
and 3 have been included herewith to illus- 
trate this point. Fig. 2 shows the conven- 
tional grid leak detector which functions 
liest with a slight positive potential on the 
grid, indicated by a "C" battery. Such a 

w_ 
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Fig. 2 Fig. 3 
With a positive voltage on the grid, a tabc acts 
as a high resistor; with a negative bias, its 
inter -element capacity makes it a small 

condenser. 

positive voltage on the grid makes this 
circuit present a resistance between the 
grid and filament, as indicated at "lt." With 
"C" -bias operation, as presented in Fig. 3, 
the grid- filament circuit offers a pure ca- 
pacity, illustrated by "C" within the tube. 
You see, the grid draws no current in the 
negative-"C"-bias system, and the tube re- 
mains a true condenser; but in the grid - 
leak type, the grid becomes a small plate 
and draws current, thus creating conductiv- 
ity across the tuning circuit which works 
into the detector. 

Now, most radio -frequency circuits which 
were designed to work into the grid leak 
detector have been so arranged as to rely 
on this grid- filament resistance as an oscil- 
lation dampener. Such radio circuits will 
oscillate hopelessly if the grid -leak detector 
is replaced by a "C" -bias detector, which 
offers no loss in the tuning stage of the de- 
tector input. Hence, if your present set 
incorporates a grid -leak detector, it is un- 
wise to switch this detector precipitately for 
the first tube in the Loftin -White system, 
unless you are prepared to experience some 
oscillation troubles. The first tube in the 
direct- coupled amplifier really acts as the 
"C" -bias detector when the amplifier is con- 
nected directly to the radio -frequency sys- 
tem. 

Fig. 4 should be studied in connection 
with the employment of the direct- coupled 
Loftin -White system as the detector -audio 
circuit of your set. Here the screen -grid 
tube has been employed as the detector -first 
audio combination, working directly into 
the single '45 type power tube; and this 
fact brings up another precaution which 
should be taken. Extensive tests have al- 
ready convinced most of the experimenters 
that the '24 tube is better, in the Loftin - 
White first stage, than the lower -gain tubes 
such as the '27. Now, this '24 tube has a 
different input grid- filament capacity from 
that of the '27; the same observation applies 
to the battery types, in comparing the '22 
with the '01 -A. (This input grid capacity 

Fig. 4 
.1 screen-grid tube may be used as a power de- 

tector, direct -coupled to a power tube. In fact, 
here is a complete receiver. 
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has already been indicated, at "C," in the 
tube in Fig. 3.) It is necessary to remem- 
ber that this tube capacity is directly across 
the tuned circuit and thus acts as a small 
additional condenser supplementing the tun- 
ing condenser, 'l'hus, the actual setting of 
the tuning condenser will depend on the mag- 
nitude of the tube capacity across the tun- 
ing circuit. 

This point is very important in a radio 
receiver which employs a gang condenser for 
tuning. The gang with the small midget 
condensers has been properly adjusted for 
these tube capacities. Now we suddenly 
shift to a detector tube with an internal 
capacity quite different from that of the 
standard tube. What is the inevitable re- 
sult? The last condenser in the gang is no 
longer properly set to run in synchronism 
with the rest of the units. Of course, it 
may be readjusted; but you must realize 
that such a difficulty will be encountered, 
or it will not be corrected and you will 
wonder what your difficulty is. If separate 
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Fig. 5 
The characteristic curve of a '24-type scree - 

grid tube. acting as a detector. An increased 
signal tends to decrease the output of a direct - 

coupled power tube. 

tuning condensers are utilized, or if only 
one tuned circuit is connected directly to an 
antenna, none of the above troubles will be 
experienced. It is really quite surprising 
to note the satisfactory reception possible 
with just one tuned stage. 'l'he results 
will be confined to local stations; but the 
selectivity is pretty fair, and the volume 
and quality is excellent. This much is to 
be said in favor of the direct- coupled system. 

What is "Drift ?" 
Still difficulties loom up in the back- 

ground. You may think that we are trying 
to discourage you in your efforts to try 
out the direct amplifier, but we are merely 
trying to start you off so that you can 
avoid the pitfalls. One of the important 
peculiarities of the Loftin -White amplifier, 
when the first tube is used as the detector 
as well as the first audio stage, is the 
tendency for the various grid and plate 
voltages to depart from the established val- 
ues whenever the radio receiver is tuned 
in on a strong station. This is commonly 
referred to as "drift." It is not important 
unless two or more good stages of R.F. 
amplification are employed and the station 
is of some strength. Many of the experi- 
menters have not noticed it at all; while 
others have obtained inferior results on 
their favorite programs, and have prema- 
turely blamed the system. 

The problem of drift requires a study of 

Fig. 5. Here is shown the plate -current 
characteristic of the '24 operating as the 
detector, The grid input voltages are ap- 
plied at the lower knee of the curve, in or- 
der to emphasize the detecting function; 
but it must be kept in mind that the curve 
is bent all the way up, and that detection 
takes place even further up the slope where 
the tube is normally operated as an audio 
amplifier. The incoming signal is indicated 
at "A." The normal plate current (before 
the station is tuned -in) in the '24 is repre- 
sented by the line 1 -6. This plate current, 
flowing through the plate -coupling resistor, 
supplies the grid bias for the power tube, 
as discussed in last month's article. The 
grid bias on the power tube controls the 
amount of plate current in the power plate 
circuit. Now, it should be obvious that 
the incoming signal, upon being rectified 
in the plate circuit, will increase the average 
plate current to the line shown at 11 -8. 
This change in the average plate current in 
the detector has long been known. In a 
grid -leak system, the plate current decreases 
upon tuning into a strong signal; while the 
reverse takes place with the "C" -bias de- 
tector. When this plate current in the '24 
tube increases, the current drop in the plate 
coupling resistor and, consequently, the nega- 
tive bias on the grid of the power tube both 
increase. In turn, this increased bias de- 
creases the plate current in the power tube 
and, if the bias is carried far enough by a 
large signal, the plate current may be re- 
duced to a very small amount. The effi- 
ciency of the output tube under these con- 
ditions would be very much compromised. 

An Easy Remedy 
Mr. White has devised some very ingeni- 

ous circuits for minimizing this effect, but 
our advice is to stick to a simpler pro- 
cedure. All of the above troubles can be 
avoided if the direct -coupled amplifier is 
inserted after your present detector circuit. 
Fig. 6 shows a possibility in this connection; 
here the detector works out into a standard 
resistance -coupled stage. If you are at 
present using a grid -leak detector, the value 
of the plate resistor will be in the neigh- 
borhood of 100,000 ohms. A "C" -bins de- 
tector, on the other hand, will require a 
somewhat higher value -around one -half 
utegohm -to give good audio quality. The 
'LL high-gain tube has been replaced by the 
'27; for the detector affords some amplifi- 
cation, and the full amount would be un- 
necessary if the '24 were retained. (The 
ex:tct resistance values have not been placed 
on the drawing; because this might lead 

(Continued on page 661) 

.01 MF. I3'AUDIO 45 POWER 
DETECTOR s, Rl 7 R2. STAGE. 

Fig. 6 
117th a detector of ordinary type, and a first 
audio stage of ordinary amplification. many of 
the undesired reactions possible in a direct - 

coupled system are avoided. 
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"AMBASSADOR FOUR" 
(63) Mr. A. G. Smith, Daly City, Cal. 

(11.) If it is possible, I would like a circuit 
diagram of the "Ambassador Four" receiver altered 
to use a screen-grid tube in the position of the first 
stage of R.P. I have assembled about eleven of these 
sets and every one of them is working very well: 
and. with a screen -grid tube properly incorporated in 
the circuit, the results should be even better. 

(A.) "Before" and "after" diagrams of the 
"Ambassador Four" showing the manner of con- 
necting into circuit a screen -grid tube, are shown 
in this department. (Fig. Q63.) 

The electrical values of the parts used in this set 
are as follows: Cl, C2, .0005 -mf.; C3, . 001 -mf.; 
C4, .00025 -mf.; C5. 2 mf.; C6. .01 -mf.; C7, 0.25 - 

mf.; C8. 0.25 -mf.; RI, 30 ohms: R2, R3, R4, fila- 
ment ballasts of the "one -tube" type; R5, 2 megs.; 
R6, 15 ohms tapped at 10 ohms. TI, T2, the A.P. 
choke, and C5 are the usual audio components. 

The constants for LI and L2 are as follows: LI, 
6 turns of No. 26 D.S.C. wire on a tube 234 in. in 
diameter, for the primary. and 26 turns of the same 
size wire for the secondary. 1.2 has a 6 -turn 
primary, center -tapped, wound on a 24'' in. form; 
a 26 -turn secondary; and a 14 -turn tickler, the 
latter wound on a rotor 1;: in. in diameter. The 
distance between primary and secondary should be 
about 5/16 in. It is recommended that, if conven- 
ient, the primary of 1.2, when used with a screen - 
grid tube, be increased to 10 or 15 turns; the best 
value depending upon the selectivity required by 
local reception conditions. 

The only changes required in the circuit con- 
nections of the old receiver are indicated at the 
left of the larger schematic; the part of the latter 
to which the smaller diagram relates is set off by 
a dotted outline. 

Comparing notes, it will be seen that the center 
tap on the primary of 1.2 is not used and C6 is no 
longer required. An added "II" tap is shown. sup- 
plying the screen -grid with its required potential of 
about 45 volts (of course, if the detector works well 
with the plate held at the same potential, only one 
"B" tap is required). The by -pass condensers C7 
and C8 are absolute requirements; the low -voltage 
filament requirements of VI are met by adding R6 
to the circuit which provides also a small "C" bias 
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Fig. Q64. Above. hobo to connect "B" units 
in series like batteries; care must be taken that 
the units have not a common ground. Below, 
the pre- selector and superheterodyne systems, 

compared. 

for the control grid through the voltage drop across 
it. 

Whether shielding is required for the circuits of 
VI must be determined by experiment. Because of 
the rather large dimensions of the Ambassador coils, 
really good shields must of such large proportions 
that they are inconvenient to install in most sets; 
but a compromise, in size, may be secured by care- 
ful attentions to the fundamentals of shielding. It 
is possible that the limited degree of shielding 
afforded by a vertical aluminum or copper plate, 
between the components of the first and second 
stages would be sufficient to prevent circuit oscilla- 
tion due to over -all feed -back. 

It should be noted that certain "Ambassador" 
A.P. transformers are wound with resistance wire; 
as a result, the "B" supply necessary to obtain 
approximately the voltages indicated in the diagram 
at the plates of the A.P. or detector tubes, must 
have, at the taps, voltages greater than those shown 
in the diagram. Of course, a check of the plate po- 
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tentials with a high -resistance voltmeter will im- 
mediately indicate the voltages actually present at 
the plates of these tubes. The grid voltages do not 
require to be other than as specified, unless the 
tubes have characteristics that are a hit erratic; a 
milliammeter in the plate circuits will check this 
possibility. 

ADDING ELIMINATORS - SHORT- 
WAVE PHONE -UNTUNED 

AMPLIFICATION 
(64) Mr. William Bell, Windier, Pa. 

(Q.) Can two "B" eliminators, each delivering 
180 volts, be hooked up to deliver 360 volts? 

(A.) The manner of connecting two alternating. 
current "It" units to obtain the total output is 
shown in Fig. 064. The high -voltage lead to the 
set is broken at X and the second "Il" supply con- 
nected into circuit; the highest positive lead of the 
first unit is joined to the negative lead of the second. 

Before connecting the increased output to a re- 
ceiver, the latter should be examined to determine 
whether the by -pass condensers within the set, from 
"It+ Max" to "1i -" are capable of operating at 
the increased potential. 

(Q.) Why is it not possible to receive distant 
programs at night on five meters? 

(A.) Wavelengths in this region have not been 
assigned to broadcast service, and there are na 
programs. Experimental work is being carried on, 
at wavelengths of five meters and less, both by code 
and by phone; however, at such high frequencies, 
absorption of the wave is very rapid, and satis- 
factory transmission is possible only when the radia- 
tions are focused like the rays of a searchlight. As 
most of the signals are thus concentrated into the 
form of a "beam," it is difficult to receive except 
in this one direction, and within a comparatively 
short distance of the transmitter. The paths followed 
by these extremely short waves are not yet thor- 
oughly understood; and special receivers are neces- 
sary for their reception. 

(Q.) After reading the description of the "1930 
Electric" receiver in your November issue, the 
question arose in my mind, whether the idea of un- 
tu ed stages could be applied to other receivers. 
Please answer whether a superheterodyne, for ex- 

(Continued on pane 668) 
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Fig, 063. At the right, the "Ambassador Four" receiver as originally designed. Its first R.F. stage, indicated by a dotted square, may be replaced by 
tine screen -grid stage shown in the dotted panel at the left. Necessary canges are described in the text. 
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Servicing with a Set Analyzer 
(C..uliuued fr..an. page 633) 

Other Features 
Referring now to the accessories desig- 

nated by letters, we find they may be used 
as follows: 

A and 13 are to test A.C. line -voltages, 
through cord 1 (Fig. A); after the test is 
glade this must be removed, or the plug 
pulled from the line socket: Line supplies 
above 120 volts may be read by connection 
to the higher voltage terminals available; 
and polarity, as well as .\,C. or D.C. char- 
acteristics, may be checked by the use of the 
D.C. meter in conjunction with the A.C. 
meter. Posts E and F will be used in this 
check. 

C and D are to measure low A.C. or D.C. 
external potentials as indicated in Fig. 2, 
using test leads 2 (Fig. A) for the purpose. 

I) and E measure up to 60 volts D.C.; E 
and F front 120 to 600 volts, D.C., by press- 
ing the correct button. 

F and G measure current ranging from 
12 to 300 ma., after pressing buttons as pre - 
,'iously described for tube tests. 

J and K are used to connect the 41/, -volt 
battery, which is introduced into circuit 
when button No. 1:3 is pressed. (in making 
tube tests this cuts down by 41/2 volts the 
effective potential in the grid circuit; as 
this voltage is positive on the grid side.) 
This battery serves also to provide potential 
for continuity testing; a j per is run from 
its positive terminal to binding post D, one 
of the test leads No. 2 (Fig. A) is con- 
nected to the negative terminal of the bat- 
tery, and the other to binding post C. After 
locking down button No. 7, the meter should 
give a reading when the two test leads are 
brought together. . 
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.4 chart from whirl resistance values may be 
read on the 0 -12 D.C. voltmeter sod:. The 

414 molt battery is used for this. 

Resistances and Capacities 
Resistor values may be determined from 

the table (Fig. :3) reproduced in these 
columns, in which the 0- 12- scale is used. On 
this, the needle will indicate 9, when at 4t/- 
volt battery is used and the test leads 
shorted. A resistor tinder test is checked 
by use of the test prods. 

For condenser tests, the 8 -volt seaale on 
the A.C. meter is used; with one side of the 
secondary of a step -down transformer de- 
livering about 5 volts (about 5a /a volts, open 
circuit) connected to post C, button No. 2 
locked down, one test lead connected to 
binding post D, and the other to the rennin- 
ing transformer- secondary lead. When these 
leads are brought together the meter should 
read about 5z /. volts. When condensers are 
introduced into circuit the voltage will drop 
to a reading which depends upon the en- 

j 

With a transformer delivering about 5 rolts, 
alternating current, capacity values may be de- 
termined from the chart above and the readings 

of the A.C. meter. 
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With the smaller condensers, more accuracy is 
obtained by the use of the full A.C. line-voltage 

and this lower chart. 

pacity of the condenser. This particular set- 
up is good with condensers from 20 tuf. 
down to :3 utf., as shown in Fig. 4; lower 
values are tested in the saine way but with a 
line -voltage of 115, posts A and B used (in- 
stead of C and D) and no buttons locked 
down. Fig. 5 is the corresponding table. 

A precaution against damaging the iristru- 
uaents is always to start with the highest 
milliampere or voltage reading obtainable 
on the analyzer; and then press buttons for 
lower ranges until the needle deflects on the 
scale most easily read. This method auto - 
matically guards against excess voltages, in 
certain circuits, due to defects within tb- 
instruntents under test. 

Study for Service Men 
(Continued front page 618) 

are also allied with that grid -bias resistance 
and furnish additional current, which flows 
through the resistance and helps to develop 
the correct bias voltage. 

Service today needs the man who will in- 
vestigate modern circuits, will learn their 
"innards," and will remember that defects 
in radio receivers are no longer l' 'led to 
the parts used in the old -type, simple grid 
and plate circuits. All radio- frequency sys- 
tems are not transformer -coupled, tuned or 
untuncd. All capacity- coupled installations 
are not coupled through a fixed condenser; 
instead the capacity present between two 
coils, one of which is open- ended, is used in 
many of the late Atwater Kent A.C. re- 
ceivers. 

Many imagine that continued reference to 
wiring diagrams is the order of the day; no 
such thing. It is only necessary to remem- 
ber that many units, other than the conven- 
tional parts of a grid or plate circuit, may 
create the defect; that is if they are used. 
It then becomes necesary to investigate 
whether such special circuits are actually 
in use. 

One is accustomed to certain forms of 
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screen -grid radio - frequency systems. All 
design engineers do not think along lar 
lines; hence the receivers produced by dif- 
ferent manufacturers are actually different, 
and data upon one are not necessarily ap- 
plicable to the other. Further investigation 
is necessary to learn the many systems in 
use. "Local -distance" circuits (lo not always 
involve changes in the number of turns used 
in the primary of the radio -frequency trans- 
former, nor resistors connected across the 
primary. In many instances, this control 
represents a fixed resistance which is in- 
serted or removed from a tuned circuit. 

Yes, by all means study new circuit struc- 
ture. Spend a good deal of tinte analyzing 
new wiring diagrams. It will prove very 
illuminating, and will save it good dead of 
time and trouble later. it k actually money- 
saving, as well as educaii.nml. activity. 

The Service Man's 
Forum 

(Continued from page 625) 

another magazine states "it is obvious that 
effective transoceanic short -was e reception 
cannot be accomplished through au ordinary 
aerial system, as some interests would have 
you believe?" 

JERRY f)ONOVAN. 
11'aferl0o, /Dour. 

(Several thousand short -wave fans will 
take issue with this statement; which is, 
however, true from the standpoint of a 
broadcast engineer, whose standard of effi- 
ciei cy is that obtained by transmission of 
programs over special wire lines. Special 
directional antennas are built by the trans - 
atlantic communication companies to re- 
cene short waves from a specified trans- 
mitter; the location gives an advantage of 
fifty to one, sometimes, over ordinary loca- 
tion. 'Then, the antenna used is several 
hundred times as receptive as an ordinary 
short, non -directional aerial. Nevertheless, 
even with these things and a costly, care- 
fully- engineered receiver, fading and static 
may bother the broadcast engineer until he 
despairs of announcing a transatlantic pro- 
gram in advance. 

On the other hand, with a much less satis- 
factory location, an ordinary aerial and a 
simple set, the short -wave broadcast fan 
enjoys a good deal of very interesting re- 
ception, often at loud- speaker strength, from 
great distances. He cannot be certain of 
a given station, year in and year out, with 
local quality; but he will get a good deal 
of enjoyment out of a good short -wane re- 
ceiver, if his location is at all good, and he 
can get the "DX" or long distance which 
most owners of standard sets have quit 
trying for. -Editor.) 

MORE EXCLUSIVE FRANCHISES 
Editor, R ADUt- CRAFT: 

The average dealer looks upon service as 
a necessary evil, and he is about right un- 
der present conditions. (I sold Crosley 
radios for three years; hut, after the Cros - 
ley Radio Corporation amused their fran- 
chise and let cut -rate stores carry the prod- 
uct, I quit selling and went in for servic- 
ing.) I hope the situation will clear itself 
in the future, but cannot sec an indication 
so fair that it will. 

Two of our largest manufacturers sell 
either directly or indirectly to the cut -rate 
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Announcing! 
HI. :RE at last is the one and 
only REAL big magazine 
on short waves you have 

wished for so long. 
Chock full with short -wave dope 

for the "ham," the amateur, the 
experimenter, the professional. 

Over 250 illustration, hook -ups, 
charts, circuit- diagrams and actual 
photos of receivers, transmitters 
and practical stuff. 

Filled to the brim with honest- 
to-goodness "meat" -not a picture 
book, no mathematics, no theories 
that are over your head -PRAC- 
TICAL dope, live meat- that's 
what you want -and get. 

100 big pages, 9 by 12 inches, 
printed on a heavy grade of book 
paper, with a beautiful cover in 
four colors - that's SHORT 
WAVE CRAFT. 

Contains more material than a 
$2.50 book, yet the price is but 50c. 
a copy. 

PUBLISHED ON THE 15th OF 
EVERY OTHER MONTH 
Edited by Hugo Gernsback, 

originator of the world's best ra- 
dio magazines, such as MODERN 

ELECTRICS, RADIO NEWS, RADIO -CRAFT, etc. 
Mr. Gernsback has marshalled together the greatest short -wave experts, and they 

will write right along for SHORT WAVE CRAFT. 
Not only that, but he has imported articles by German and French short -wave 

authorities. Most of this material has never appeared in print in America. 
Just glance at the contents of the first issue and be convinced. 

Special Feature Articles in Vol. 1, No. 1 of SHORT WAVE CRAFT 
By these Internationally renowned authorities 

Laurence M. Cockaday Robert Kruse "Bob" Hertzberg Sylvan Harris 
Dr. Lee de Forest John L. Reinartz David Grimes H. G. Cisin 

A FEW OF THE MANY OTHER ARTICLES: 
Hertzian and Infra -red as a Means of Communication, by Dr. Fritz Schroter (trans- 

lated from the German) 
Short Waves in Medicine -Their Effect on the Human Body, by Dr. Schliephake 

(from the German) 
Ten Centimeter Waves, by Dr. Ernst Gerhard (from the German) 
Five Meters or Bust! by Clyde Randon 
A New Magnifying Short Wave Tuner 
A Treatise on Short Waves, by Dr. Bley (from the German) 
Bringing Old Short Wave Receivers Up to Date, by "Bob" Hertzberg 
Transoceanic Short Wave Transmission and Reception 
Importance of Smooth Regeneration and How to Obtain It in the Short Wave Receiver 
Short Wave Receivers -Simple as Well as Elaborate Receiving Sets 
Short Wave Transmitters -How to Build Them for Various Wave Lengths 
Television on Short Waves- Design and Construction of Receivers 
Short Wave Converters for Broadcast Receiving Sets 
Aircraft Receivers and Transmitters 

7'!:r 
Copy 

On All Large 
Newsstands 

REGULAR DEPARTMENTS IN SHORT WAVE CRAFT 
Photographic Section- pictures of latest Television on Short Waves 

short wave sets and stations Aircraft Short Wave Sets 
Transmitters for Short Waves -How to Ultra Short Waves 

build them Short Waves for the Broadcast Listener 
Short Wave Receivers- construction data How to Build Short Wave Aerials 

for all types and kinds How to Tell the Time in Various Parts 
The Short Wave Experimenter of the World 
The Short Wave Beginner Short Wave Question Box 

The first issue of SHORT WAVE CRAFT will be on the principal newsstands on 
May 15th. As the magazine is widely advertised be sure to tell your news dealer to 
reserve your copy. 
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chain stores, though they have authorized 
dealers in the same towns. 'l'he cut -rate 
stores are very apt to substitute cheaper 
tMies, batteries, etc.; thereby increasing 
their profits and enabling a larger nrtagin of 
allowance on trade -ins. 

'l'he manufacturers' reason for winking 
at the stores which sell on a cut -rate basis 
is that the latter sell many more sets than 
the regular dealer; and the manufacturers 
do not care a hoot who sells them as long 
as they can keep up the production, 

Manufacturers state that the average 
Service Man is not sufficiently versed in 
their product to service their sets satisfac- 
torily; but they will overlook the nain who 
puts any old kind of tubes in their sets 
and the cheapest kind of accessories, instead 
of what they recommend. 

The independent Service Man is up against 
a tough proposition in regard to rcplaee- 
ments from the factory. Manufacturers 
claim that he should buy through the ,jot: - 
ber; but very often the jobber does not 
carry the article in stock, so there is an- 
other delay. Manufacturers will not recog- 
nize a C. O. D. order from the Service Man 
for replacements; and the latter in most 
cases has not a price list of parts available 
to simplify matters. 

We need a whole lot more cooperation 
between manufacturers, dealers and service 
organizations; the right kind of exclusive 
deader franchises that will give a dealer the 
chance to give his Service Man the neces- 
sary training on the set he is handling; and 
the elimination of the cheap accessory stores 
and their methods. Then, and then only, 
will sales and service go hand in hand aus 

they should, the public get real service, 
and a good profit be shown for all concerned. 

ROY DOUGLASS, 

Hastings, Michigan. 

TIME PAYMENTS AND THE CUSTOM 
BUILDER 

Editor, RADIO- CRAFT: 

It is indeed a shame the way the custom 
set builder has been shunted uIlt of the once 
profitable field. I believe every custom set 
builder who could produce the goods would 
be still in the game, were it not for one 
thing -time payments. It was the "10r /r, 
(town" terms offered by almost every store 
that killed the golden goose, and not the 
cheapness of the standard radio set. If 
only a way could be found of financing the 
custom set builder, or discounting his eus- 
tomer's notes, we would still be going 
strong. 

I have offered a very elaborate job, 
slightly above cost, only to be told: "I'd 
take your set ahead of any I have ever 
heard, if you could arrange time payments." 

'l'he only way I can exist now is to buy 
"as is" junk on Radio Row, repair or re- 
build it, and sell it for less than S.50 with 
dynamic speaker -make about ten dollars 
and do twice the talking that it would need 
to sell a set three years ago on which 1 

made a hundred -dollar profit. I have to se!I 
six sets a week, or go back to my old trade. 

If a way can be found to sell on time, 
what a boost it would be to its remaining 
few who have been making a living at this 
since 1922. Why not say something about 
!his in the next number. of RADIO- CRArT? 

WILLIAM TnOMEE, 
Mount Vernon, N. Y. 
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was reduced, but the electrical center tap of 
the filament was disturbed, (ulsing a hum 
that was difficult to locate. 'l'Ire easiest way 
to overcome this is to use two resistors, 
placing one in either filament leg. 

Hum, in the Fada "25" and "35 A.C." 
models, has been traced to the method used 
to fasten the common ten iu nad of the filter 
block to the chassis; this is purely a mechan- 
ical connection (that is, by screw and nut) 
which works loose, making bad contact be- 
tween lug and chassis. Also, in the saure 
models, examination of the rubber -covered 
leads coining from the filter block will not 
be amiss; as these leads sometimes short and 
cause a huer. 

Testing for bias or cathode voltage on 
indirect- heating tubes (such as the '24 and 
'27) with a high -grade set analyzer is some- 

, times misleading; for the resistance of the 
meter bridges the open and the effect of an 
open biasing resistor is lost. The writer uses 
a continuity meter, made of a low -range 
meter (125 ohms per volt) in conjunction 
with a 41t, -volt battery to test bias resis- 
tances. Testing from cathode to chassis will 
show up open resistors on '27 and '24 tuhes; 
test from each filament terminal to chassis 
on '26, '71A, 'I0, '45 and '50 tubes. This 
method will also show up center -tap filament 
resistors which have one section or portion 
open -a condition that will cause an ab- 
normal hum in the set, that is difficult to 
locate. (Fig. 5.) 

Miscellaneous 
A complaint of fading reception in the 

Colonial "32 A.C:' has been traced to the 
0.1 -nif. blocking condenser in the resistance - 
coupled stage. This condenser open- circuits, 
but does not change any of the voltage con - 
stants of the set, The only remedy is re- 
placement. 

In the Bosch "Little Six," the compensat- 
ing condensers are aluminum plates situated 
in front of the tuning condenser gang and 
near the panel. Constant banging of the 
condenser gang causes these plates to shift, 
and short that particular variable condenser. 
These compensating plates are not notice- 
able, and mana- Service Men do not even 
know that they are utilized in this model. 

The complaint of mushy and intermittent 
reception on the Victor "32," and other 
models using the sanie chassis, has been 
traced several times to the carbon resistor 
connected across the grid condenser; this 
grid leak works loose from its metal con- 
nectors, which encircle the ends. 

The cause of failure of the '80 rectifying 
tube, in the Zenith "50" series which uses an 
automatic tuner, may he the pilot -light ar- 
rangement in the tuner. If the socket shorts, 
the '45 filament winding is shorted; and this 
places such a load upon the power trans- 
former that the '80 rectifier sometimes goes 
"west." 

A GRADED RADIO TAX 
AUSTRIA, like other countries, charges 

n license fee on radio receivers; but 
unlike others, bases the amount on the set 
owner's income. Those who have an income 
less than $100 a month pay 85 cents a 
month; others one -third of that amount, for 
the privilege of listening. 

OMilege4tm-11t».111. 

RADIO -CRAFT 

s: 

653 

EtECirIcat ScHooi' Men 
Graduate info 
many fc'elds... 

AVIATION 
ELECTRICITY 

NAUTICAL 
ELECTRICITY 

ELECTRICAL 
ENGINEERING 

A full knowledge of electricity, as 
taught in the New York Electrical 
School, makes you independent, 
gives you your choice of either a 
BIG PAY job with one of the 
world -famous electrical compa- 
nies, or a business of your own. 
ELECTRICITY is also a stepping- 
stone to Aviation, Automobile En. 
gineering and other highly paid 
professions. 

Here at the New York Electrical School 
you learn, not by correspondence, but by 
ACTUAL PRACTICE on full -size stand- 
ard equipment. NO BOOKS used. Indi- 
vidual instruction -you can start any day. 
This School owns and occupies two seven - 
story buildings in New York -the city of 
most opportunities. It is widely known 
as the country's oldest and foremost insti- 
tution for trade training. That's why big 
companies eagerly demand our graduates. 

THE NEW YORK ELECTRICAL SCHOOL 
21 West 17th Street, New York 

tilt" This big 64.page booklet pives full information about the New York 
E lastrinl School courses and pitture f the equi anent available for 
your personal use. Send for it TODAY. It's free. 

MAIL TODAY 

'l he New York Electrical School 
21 West 17th Street, New York 

Please send me FREE your 64.page booklet. It is understood that this 
request puts me under no obligation. 

Name 

Address 

ELECTIi A 
Time-Tested 

RESISTANCES and 
VOLTAGE CONTROLS 

Radio engineers, manufacturers, 
custom -builders, service men 
KNOW that "ELECTRAD" stands 
for radio resistances of highest 
quality and most advanced en- 
gineering design. A large line of 
stock types for replacement pur- 
poses. Priced RIGHT, - through 
modern mass manufacturing. 

Write Dept. RC -6 for folder 
19S Varicia Si-. New York. N.Y. 

ELECTRAD 

LEARN RADIO 
in a school with a reputa- 

tion for graduating 
competent men 

Dormitory - Laboratory 
workshop 

SI'I ;JFY"rS TAUGHT 
Navigation annunerdai Radio f Radio Senlee Radio Broadcast 
Laboratory Vitaphone- ylovletone 

Rad:o Mathematics 
;t Write for further information 

COMMERCIAL 
RADIO INSTITUTE 
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10 Tools in One 

A SMALL but handy article which 
1-1 serves for every possible need of the 
all -round mechanic. Invaluable in any 
emergency. 
An excellent combination of utilities for 
the household -every necessity featured: 
HAMMER - KNIFE -SHARPENER - NAIL. 
PULLER - MOTTLE- OPENER - SCREW- 
DRIVER - CORK -SCREW - CAN -OPENER - 
WEIGH -SCALE - RULER - TABLE OF 

WEIGHTS AND MEASURES 
Just glance at the illustration and you will 
see how really useful this article is. The 
"Ten in One Tool" is 10 inches high and 
finely nickel- plated. 
The new tool is not only handy in the 
household, but every TOURIST, AUTO - 
IST, CAMPER, PICKNICKER, BOY - 
SCOUT, FISHERMAN, CANOEIST, 
etc., should carry in his bag one of these in- 
eispensable combination tools. No SHOP, 
OFFICE, STORE, GARAGE, FARM, 
1.OAT, should be without one. PRICE 
$1.00, POSTAGE PAID. 
Be the first one to own the "Ten Tools in 
One" in your own town. 
Send your order today, pin a dollar bill to 
coupon below and the shipment will go 
forward to you the same day order is 
received. 

GRENPARK COMPANY 
245 Greenwich Street 

New York, N. Y. 

Grenpark Company, FG-630 
MS Greenwich Street, 
New York, N. Y. 

Enclosed find $1.00 for which please send 
me prepaid your "Ten Tools in One." 

Name 

Address 

Town.. State 

steel 

Hammer 

Tempered Steel 
Screw Drive: 

C Sr a 'e 
e4, , 

OjAa4 
Oise gly 

e 

$1.00 

Bottle 
Opener High Carbon 

Knife Sharpener, 

5" Inch 
Steel Rule 

Cork 
Screw 

Adjustable 
Screw Weigh 

Seale 
15 Pounds 

Table of 
Weights 

and 
Measures 

Weigh Scale 
Hook 

Cani 
Opener 

Only 
10 Inches 

High 

Mail Coupon 
Send for Yours 

TO-DAY 

Prepare for BIG PAY Jobs! 
Learn Radio and Television 
Organized Labor -owner of Station WCFL, Chicago -is conducting a 
nation -wide good -will campaign. Labor suggests the study of Radio and 
Television as a happy and profitable way of getting better acquainted, and 
makes this astounding offer: 

Complete Course in Radio and Television 
Handy Loose -leaf Lesson Folder 
Radio and Television Dictionary 
Large Schematic of Federation Four 
WCFL Radio Magazine for One Year 

ALL FOR 
ONLY 

$2 
The WCFL Radio and Television Course is used as standard text in more 
than four hundred high schools and is also being studied by nearly 50,000 
adult students. It has helped thousands to increase their earnings. OPENS 
THE DOOR OF GREATER OPPORTUNITY IN RADIO FIELD. 

WCFL, 623 So. Wabash Ave., Chicago. 
For the attached $2 enroll nie for the w'CFT. Radio and Television 

Conne. also send toe Loose -leaf Lesson Binder. Radio 1 Television 
Dictionary, Large Schematic of Federation Four and WCFL Radio 
alagariuc for une year. 

Saine 

Street 

Postairtee State 

Fighting for the 
Freedom of the Air 

WCFL Radio Magazine 
is the only publication 
actively fighting for the 
freedom of the air -the 
gravest question now 
before the public. Who- 
ever controls radio will 
control the Nation. 
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Quick Audio Testing 
(L'ontiaged frogs page li!:i) 

rectly to the grid of the detector tube. 
The other is grounded or connected to 
"B-." It is therefore a simple matter to 
stake contact with the grid of the tube by 
simply holding a wire, small screwdriver or 
any metallic object in the lingers and in- 
serting it in the tip jack. 

')'here are, however, some sets which do 
not have the pick -up attachment; in this 
case the difficulty can be very easily over- 
come by using the little instrument shown 
at the right; it is simply a piece of metal 
shaped as shown, and used by removing the 
detector tube, slipping the grid prong 
through the hole in the instrument and re- 
placing tube in socket. By touching the 
device with the fingers, we now have a way 
of using the old -tinte method again. 

Since the usual procedure, when the Serv- 
ice Man finds a set "dead" and wishes to 
localize the trouble, is to start with the 
audio end, this little stunt should prove at 

very useful addition to his bag of tricks. 

Service Men's Notebooks 
(Continued from pg pe 6211) 

might rut anywhere from a few days to a 
few months without giving trouble. We 
finally decided that there must be some real 
trouble in the set and set out determinedly 
to find it. It was finally discovered that 
tilting the set at a certain angle would pro- 
duce a short circuit which would raise the 
voltage on the '71A output tubes to 61h 
volts; followed by the burning out of one 
of the tubes and, later, by the burning out 
of the filament resistor. 

A customer having a Freshman "N" set 
had complained several tintes about loud 
hum. 'l'he Service Man on each visit bal- 
anced up tubes, changed detector tube, etc., 
and in each case left it reporting buns 
normal but soon after this the customer 
would complain that the hum was loud. 
After some period of tinte, the writer was 
called upon to visit this set by another com- 
plaint, caused by the set being unbalanced. 
At the same time I studied the question of 
the hum which, on arrival, was somewhat 
abnormally loud and in the handling of the 
set could be brought up to a volume that 
sounded like an aeroplane. The chassis slid 
out on a drawer from the cabinet and I 
noticed, on slitting the chassis out, that the 
horn became normal. At first I thought this 
was due to change of position between 
chassis and speaker, the latter being over 
the set. Then, on pushing the chassis back 
to normal position, I found the intensity 
of the hunt could be changed by pushing 
on the back of the power pack. From this 
I concluded there must be a poor connec- 
tion of some sort in the power pack but, 
as I had no authority from the customer at 
that time to do a job on the hum, I put a 
wedge underneath the power pack to settle 
it in a (inn position in which the hum was 
normal. This was several weeks ago, and 
the set has been running O. K. since. 

THE GHOST OF A DEAD BATTERY 
By Russell L. Woolley 

I:WINE my embarrassment when I 
tested it "Silertone" battery model, and 

found a reading of 45 volts negative on the 
grid of the first audio stage, when the set 
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had only a small 4y2-colt "C" battery con- 
nected! A month before I had equipped 
the set with a new l'hilco el. ator, and 
it had played perfectly. I was further 
assured that no one had tampered with it. 

I took a complete set of readings with a 
standard analyzer and found them normal, 
except as stated above and that the plate 
current of this tube was enormously high; 
the set howled at audio frequency. 

With these facts in mind, I broke open 
the "C" battery and found the connecting 
wires green with corrosion. For this reason, 
it was acting as a high resistor (grid leak) 
and causing the tube to oscillate at audio 
frequency; the grid voltage registered was 
the drop across the resistance of the dead 
battery. I should, of course, have changed 
the "C" battery before I went to so much 
trouble in testing; I tell this so that other 
Service Men may not make the same mistake. 

OLD DOC SOLDERING IRON 
By W. K. Burrows 

IN the "Buckingham" eight -tube sets, some 
of which use '27s and other '24s (though 

built on the same chassis) the It.F. trans- 
former terminals should be examined, if 
weakness on long -wave stations is found. 
The connection between the ends of the 
winding and the terminal may appear solid; 
yet resweating it will result in a vast gain 
in volume. 

MASS- PRODUCTION TROUBLES 
By V. H. Herndon 

VVHEN you have violent oscillations in 
the Steinite "Model 70," look to the 

shields between the tuning condensers. On 
each are three springs which fit down over 
the end plates of the condensers; clean these 
and see that they make good contact. Ex- 
amine the two wires that ground the second 
and fourth gangs to the chassis and, if 
you find a rosin joint, take this off and do 
the job right with a big, hot iron, well 
tinned and clean. 

In sonic Crosley "Showboxes," which you 
have to keep jarring, the trouble will be 
found in little slivers of the metal of which 
the stator plates are cast. These curve out 
and touch the rotors. 

LOCATING A GROUND 
By Herbert W. Jones, W9DUH 

OF''EN a Service Man goes on a job, and 
finds two wires of the same size and 

color passing up through a hole in the floor. 
'l'o make it easy to tell which is the aerial 
wire (without having to trace through, go 
down in the basement, crawl over barrels, 
etc.) the following is suggested: 

With an A.C. meter cord plugged into the 
wall socket, but only one wire connected 
to the meter, touch one of the pair of wires 
in question to the other post of the meter, 
and note if there is a voltage reading. If 
no reading obtains, touch the other wire of 
the pair to the meter. If no voltage is ob- 
tained with either wire, then give the socket 
plug half a turn, or connect the other side 
of the A.C. line to the meter; and repeat 
the test with the two wires that conic 
through the floor. The one of the pair that 
shows a voltage reading is the ground wire; 
the other is presumably the aerial. If volt- 
age readings are obtained from both wires, 
the aerial is grounded. 

This little stunt saves time, and elimi- 
nates guesswork. 
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THE RADIO NOISE REMOVER \ Endorsed by the Nation 

SENSITIVE! 
4 screen -grids. 
Visibility meter. 
Equal response on high or 
low frequencies. 
Radio or audio switch. 
Controls always accessible. 
Delicately calibrated. 
Sturdily constructed. 
Choice of several antenna 
pick -up systems. 
Tremendous gain. 
And countless other features. 

TOBE 
INTERFERENCE 

LOCATOR 
The climax of months of 
laboratory research. N o w 
available for immediate 
delivery. 

$255.00 
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A NEW RESISTOR 
Unexc fled in the New LOFTIN -WHITE 

Direct -Coupled Circuits 
Compare These Features: 

Hand -calibrated. 
Pigtailed end fits standard mounts also. 
Unchanging with age. 
Positive heat coefficient. 
Cadmium -plated tips. 
2, 5 and 10 -watt ratings. 
Priced at 50c. to $1.25. 
For meter multiplier work a specially calibrated re- 
sistor guaranteed accurate within % of 1% can be 
supplied at three times the standard list price. 
Order a sample quantity direct, if your jobber cannot 
supply you. Cash must accompany order. 

THE OFFICIAL 
HANDBOOK 

of the TOBE Nation- 
wide Interference 

Campaign 
Your Campaign! 

254 Postpaid 

No Summer Slump With Auto Radio and 
TOBE Ignition Filterette Kits! Price, in- 
cludes all necessary capacity and resistance 

4- cylinder cars $10.00 
6- cylinder cars 12.00 
8- cylinder cars 14.00 

TOBE DEUTSCHMANN CORP. 
PIONEER AND LEADER IN ELIMINATING RADIO 

INTERFERENCE OF EVERY DESCRIPTION 

Canton - - Massachusetts 

RADIO DEALERS 
SERVICE MEN 

DO YOU WANT TO RECEIVE "BIG MAIL ?" 
Sent from hundreds of radio manufacturers and others. 

Posting you on what's new in radio, catalogs, circulars, price lists, samples galore - 
mailed for a whole year. 

Learn how by sending for complete information. 
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HOTEL ARYL&ÑD 
CI I ICACO 

P 

1.#í 
-ì113ii 

Lt- 4q,3r'. 

351-5-ii-oc;-ms - - - All with Bath 
RATES $2.50 PER DAY AND UP 

H. H. DECKER, Manager 
900 Rush Street - - On the Edge of the Loop 

In the heart of the "Gold Coast" 

ALLERTON HOUSES 
NEW YORK CITY, N. Y. 

SO located they offer the social 
value of a distinctive address 

with the air and service of the 
select club ; lounge, library, 
billiards, squash courts and hand- 

ball courts. 

$15 to $25 Weekly 

38th St., corner Madison Ave. 
39th St., near Lexington Ave. 
55th St., corner Madison Ave. 

57th St., cor. Lexington Ave. 
fur ccumcn only 

Chicago Cleveland 
Allerton Houses, for Men and Women 
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Automotive Radio 
(Continued from ¡ape 639) 

to the shield, which is, of course, grounded. 
'l'he shield must be placed not less than an 
inch away from the spark plug, and this 
trouble will be eliminated. 

The installer must always bear in mind 
that the electrical parts such as spark plugs 
and distributor points should be clean; for if 
they are dirty the problem of eliminating 
the noise increases tremendously. If the 
points and the spark plugs are properly 
cleaned the installer will find that eliminat- 
ing the noise of the ear is not a difficult task, 
which can be accomplished quite easily in 
a short time, 

After the high- tension lead, there comes 
the low -tension system. The "brush noises" 
from the generator of the car are eliminated 
by placing a -ntf. condenser across its ter- 
minals. 'l'he noise from this generator can 
be detected by a whirling noise in the 
speaker when the car is picking up speed. 
These condensers most always keep the noise 
from the low -tension system from bothering 
the listener. However, if this does not suffice 
in eliminating this noise, it may be necessary 
to by -pass the electrical instruments on the 
clash board. 

The installer will notice, when driving the 
car in various sections of a city, reception 
will vary from nothing at all to perfect re- 
production. On the road, away from all 
structures, reception is sound and clear. It 
will be peculiar to notice that, in certain 
streets where there are tremendous buildings 
on both sides, the set will work beautifully; 
and vet there are places in the open where 
no reception is obtained. This is clue to 
large buildings acting as reflectors rather 
than an absorber of the signal wave. Then, 
too, the particular open space where there 
is no reception may be one of those terrible 
"dead spots" which are an everlasting and 
unconquerable enemy to the radio fan. The 
listener will find, however, that reception, 
practically all of the time, is of the best; and 
there is no doubt of the fact that radio in 
a car is really a desirable thing and affords 
a great deal of pleasure to those who have a 
set installed in their ear. 

DUPLEX TRANSMISSIONS 
t' l'EIlEOSCOPIC" broadcasting. once 
S nutch discussed, is being tried at Riga, 

in Latvia. Programs are picked up by 
separated microphones and broadcast, one 
on 524 and the other on 196 meters. The 
combination of the two is said to produce a 
more natural effect. 

Men Who Have Made Radio 
(Continued from page 631) 

improve the radio telephone which was still 
but a technician's plaything. Around him, 
fellow amateurs picked up his frequent 
transmissions -of phonograph records and 
voice -as amateurs today pick up television 
tests; not a finished program, hut a delight- 
ful novelty. And the receiving amateur had 
then something that his lay friends could 
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listen to; not dots and dashes, but intelligible 
voice and music. Like the stone in the pool, 
of which every radio book tells us, Conrad's 
experiments had started a wave of popular 
interest in radio as a means of entertain - 
nu'nt. The ranks of amateurs became aug- 
mented by "listeners." From outside the 
ranks of his little circle of coadjutors, there 
caille the first "fan" letters. Twice a week 
that little program was broadcast for the 
first "invisible audience." The newspapers 
gave an occasional brief notice to the 
novelty. 

The enthusiasm of Conrad communicated 
itself to his superiors; the rice- president of 
the Westinghouse Company, II. 1'. Davis, 
was induced to throw his influence in favor 
of a hold stroke. A transmitter was Con- 
structed in the East Pittsburgh works of 
Westinghouse, and hardly completed heftire 
Election Night in 19íu. lhi this occasion the 
engineer, apprehensive of a failure, stood 
before his own little transmitter at home, 
ready to carry on if the new equil tit 
slpnlld break down. But it didn't: the elec- 
tion returns were read out, into the ears of 
a thousand radio listeners. 

\\lint the "SOS" of the Repullie was to 
marine radio, that election broadcast was 
to Inane radio reception. Everywhere in the 
I iiiiiiI States, otherwise staid citizens ac- 
quired it new interest in life. They were busy 
winding coils and stringing wires; standing 
in (pieties, endeavoring to purchase a new 
contraption known as as "tube "; or probing 
a bit of reluctant mineral patiently with the 
end of a cat whisker. The public had dis- 
covered radio, with the sensations of Balboa 
stumbling into the Pacific ocean. 

The new Pittsburgh stiltiiin, shortly to be- 

e familiar to two hemispheres and sev- 
eral twilight zones as KI)K. , was nut to re- 
main the world's only broadcaster for long. 
Other stations were built and equipped by 
the Westinghouse and other companies; even 
the navy undertook for a short time to give 
popular entertainment. In those (lays, not 
only the engineering side of radio, but the 
entertaining, was an amateur's job. The 
first ten years, undoubtedly, have been the 
hardest; but this is no plaec to tell the full 
story of the growth of Frank Conrad's idea. 

While broadcasting, as it is today most 
familiar to the public. was becoming an in- 
stitution, the ingenuity of the Pittsburgh en- 
thusiast was going on to a possibility even 
greater. As an amateur, lie knew the pos- 
sibilities then being realized in short -wave 
operation. (You see, when the broadcast 
stations began to spread out on the dial, 
they speedily crowded the genuine amateur 
into the range below 200 meters; and the 
amateurs, thus driven to short waves, 
speedily proved the internat. al range of 
those from 8m meters down.) While the 
commercial development of broadcasting was 
Icing carried on by others, Omni(' Wits 
working away at a problem which is of 
still greater international importance. When 
FI)1CA with its long -wave broadcasts was 
talking to the American public., be sent out 
the sane programs from short -wave trans- 
mitters to the world at large. 

These short -wave programs were unsus- 
pected by the "B. C. Ls." who liad super- 
seded the original amateur audience; but 
they were heard with rejoicing by lonely 
operators on far seas and remote islands, by 
exiles in tropical deserts and jungles; they 

/%UNDRED5 o/COOKÉ 
TRAINED MENARE 

MA/f /NG 560 to /OO A WEEK 

Why don't you get into Electricity, too? It's today's great 
Opportunity for you and every other man who is sick and tired 
of struggling along on small pay. Hundreds of "Cooke Trained 
Men" who were no smarter than you when they started now 
make $3,000 to $5,000 a year -and some make even more. 

LEARN AT HOME IN SPARE TIME 
Learn with the famous L. L. COOKE "Work Sheet and Job 
Ticket" Method. It's simple, it's thorough, it's practical. 
It's just like actual shop experience, yet it's all dune right in 
your own home with the Big Complete Outfit of Tools and Ap- 
paratus given to you without extra cost. And it's done in your 
spare time, without quitting your present job or losing a single 
hour's pay. 

PREVIOUS EXPERIENCE NOT NEEDED 
You don't need previous experience -you don't need higher edit. 
cation to learn Electricity the I.. L. COOKE Way. If you can 
read and write, that's enough. This great Training is amazingly 
clear and simple. There's nothing like it anywhere. It's the 
'training with hundreds of successful graduates; it's the Training 
that has put many men on Easy Street; it's the Training for you. 

GET STARTED --MAIL COUPON 
"Cooke Trained Men" are the "Big Pay Men" everywhere. $60 
to $11X1 a week is what many of them are making. That's the 
kind of a job for you. Get started under the famous L. L. 
COOKE Money Back Agreement. Act today to increase your 
pay. Send coupon for Big FREE Book, "Secrets of Success in 
Electricity." !hail coupon now. 

L. L. COOKE SCHOOL OF ELECTRICITY 
Dept. 30 -A 2150 Lawrence Ave., Chicago, Ill. 

FREE'B0OIC'M s ON. 
L. L. Cooke School of Electricity. 
Dept. 30 -A. 2150 Lawrence Ave.. Chicago, III. 

Send me entirely free and fully prepaid. your book 
"Secret, of Sucrs e in Electricity." with pan leu lati 
al t your boute Study Course in Electricity. 
Nance 
Adda.. 
City Stare 

Residents of Canada may send coupon to R. A. Farrow. Spa- 
cial step.. , 3ledbury Lane, East, Windsor Ont.. Canada. 

BE A RADIO DOCTOR 
Radio servicing offers the biggest opportunity for the man 
interested in radio. About 10.000.000 receivers need service 

some time or other, many are naturally inefficient and can be 

improved on. 
The Radio Doctors, Inc., is the only institution teaching exclu- 
sively radio repairs, having specialized on this phase of radio for a 

number of years. 

$3,000 to $5,000 per year 
The professional "Radio Doctor" receives $2.00 or $3.00 per visit and is 

welcomed in the best of homes -may I tell you more about this new. 

fascinating and extremely profitable business? Write now for free book- 

let. "Why the Radio Doctor." (Early inquiries will receive a blueprint of a recent 
well -known manufactured superheterodyne.) 

E. W. PARKER. Pres. RADIO DOCTORS. INC., Dept. C11, 131 Essex Street, Salem, Mass. 

TO NEW READERS Back issues of RADIO -CRAFT for reference needs can 
still be had at the regular price of twenty -five cents 

each. Send cash, check or money order to RADIO -CRAFT, 98 Park Place, New York, N. Y. 
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penetrated even into the polar night. It be- 
came known first to those men who go into 
strange and mysterious places, that there is 
a radio link binding them to their home 
countries. 

'l'he results of those short -wave broadcasts 
are at last becoming known to the general 
public, just as did the first transmissions of 
KDK.. ten years ago. They have as by- 
products the trans -oceanic telephone; the 
international relay broadcasts, whereby five 
continents may hear the words spoken in a 
single room. Today, the public is becoming 
short -wave conscious, and thereby inter - 
nationally- minded; as country after country 
becomes a speaking voice. instead of an over - 
looked area on the neap. Nation after nation 
is adding to the number of short -wave 
broadcasters; since in the static- ridden 
tropics, or among the widely -scattered in- 
habitants of sitch great regions as Central 
Africa and Northern Asia. only a short- 
wave station can cover the needed area. 
Perhaps the short -wave audience will en- 
tirely supersede the present groups of radio 
listeners. In any event, we may check against 
Frank Conrad's radio hobby the second 
great success. 

We have vet a little while to wait for the 
accomplishment of the third. The illustration 
at the head of this article shows Dr, Conrail 
(the self -educated boy has had the richly- 
earned robes of a doctor of science laid on 
his shoulders by the university of his city) 
standing beside the projector head of the 
television transmitter of W8XK (KDKA) 
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which is repeating moving picture images to 
the scattered, select group of amateurs who 
are working to anticipate universal tele- 
vision broadcasts; just as their predecessors 
of ten years ago formed his first little 
broadcast audience. It is only the short- 
wave broadcaster which can make television 
in the theatre and the home practical; if we 
have to wait till 1911 for this, it will be a 
fitting climax to half a century of Conrad's 
inventive activity and enthusiastic labors for 
electrical progress. 

A Short -Wave Receiver 
(Continued from papa X 1 i 

On the orange coils, I get 1'1II, lli.S8 
meters, at about 9111/ on the dial. This 
station comes in at 591/.. on the red; on 
these coils \C2XK, 17.36 meters, is at 64 
and W2XAD, 19.46 meters, at 92. The 
yellow coils give R'2XAD at 34 on the dial, 
W8XK, 25.4 ureters, at about 79, G5SW 
(25.53) at about 83; and CJRX (45.60) at 
86. On the green coil W8XK is at about 
15; G5SW at 21; CJRX, 26; V23ir (28.50 
meters) at 46; W2XAF (31.4) at 64; and 
above that several transatlantic phone stt 
tions. All these come in with good volume 
when conditions are not too bad. PHI 
was splendid the morning this was written. 

List of Parts Used 
'l'hree Pilot .00014 -oaf., 7 -plate variable con- 

densers (C2, C3, C6); 
One Pilot .0003 -mf., 15 -plate variable con- 

denser (C12); 
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Randolph at La Salle 
A modern hotel where the 
hospitality of yesterday is en- 
hanced by the cheering lux- 
uries of today. 
Light, airy rooms -beautifully 
furnished and providing home- 
like comfort. 
Famous for good food. 

Rooms $2.50 up- 
with Bath $3.50 up. 

Write for Booklet A -4 teak city map. 
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Banish the eraving for tobacco as 
thousands have. Make yourself free 
and happy with Tobacco Re eemer. 
Not a substitute, not habit forming. 
Write for free booklet tells g of in- 

easy 
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the craving many men have. 
Newell Pharmaoal Co. 
81t.928 Clayton, Mo. 
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EVERY 
SERVICE MAN 
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THIS BOOK1 

S. GERNSBACK'S 
RADIO ENCYCLOPEDIA 
The First Real Radio Encyclopedia Ever Published 

Regular Price $ 2.00 Our $ 1.49 
Special Price 
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(1930 Definitions) 
FULLY ILLUSTRATED 

Size 9 x 12 in. 
Over One Inch Thick 

168 Pages 

Written in Plain English 

EDITED by SIDNEY GERNS- 
BACK, A u t h o r of "Wireless 

Course in Twenty Lessons" - "One 
Thousand and One Formulas" - 
"Practical Electricity Course" - "The 
Radio Educator," etc. 

S. GERNSBACK'S RADIO EN- 
CYCLOPEDIA is the only standard 
work ever published in America at- 
tempting to classify alphabetically the 
countless words used in the highly 
specialized science of RADIO. The 
ENCYCLOPEDIA is written in plain 
English so that everybody can under- 
stand the definitions and descriptions. 

No expense has been spared, cover- 
ing over two years in compilation, to 
make it worthy a place in your library. 

It is published in one volume -168 
pages -size 9 x 12 inches, over an 
inch thick and nicely accommodates 
the beautiful illustrations and the 
large, easy -to -read type. 

The work contains 549 photo- 
graphs, drawings and diagrams. 

REMEMBER THIS IS A REAL 
ENCYCLOPEDIA - NOT A DIC- 
TIONARY - and very few of the 
things described and illustrated in this 
volume can be found in any diction - 

ary, or any other encyclopedia. 
The book contains as a supplement a 

classified cross index designed to bring 
together radio references under one 
heading having relations in common. 

All circuits new and old are de- 
scribed by word and picture and every 
part and apparatus used in Radio is 
explained and made understandable by 
means of photographs and drawings. 

The volume is printed upon fine 
paper -bound in full black Keratol, 
marbled paper fly leaves and end 
sheets, with the title stamped in gold. 

SEND NO MONEY 
Just Pay Postman 

(Canada or Foreign send Check or 
Money Order for $1.75) 

- 
ISKOR PRESS. Inc., R -6.30 

286 iifrh, 
Avenue, 

Send me one copy of Sidney Gerns- 
hack's First Radio Encyclopedia in one 
volume as advertised. f will pay post - 
man $1.49 plus postage on delivery. 

Address 

Town and State 

I same 
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One Cardwell .00015 -ntf., 5 -plate variable 
condenser, Type 167E (C9) ; 

Five Karas vernier dials; 
Three Buffalo 4 -prong tube sockets, and 

tube bases for home -wade plug -in coils, 
(LI, 1.2, I3); 

Three type '22 screen -grid tubes, and three 
Ben,j:uuin No. 9ÚN) sockets (VI, V2, V3); 

One ''l'inytohi" .0001 -mf. fixed condenser 
(Cl); 

Twelve Pilot "Isograd" .01 -tuf. fixed con - 
densers (('10, and C13 to C23 inclusive); 

Two Dubilier small mica .0)O2.5 -mf. fixed 
condensers (C24, C25); 

One Dubilier 1 -nt f. fixed condenser, type 
907 (C26); 

Two Dubilier .02 -tuf. fixed condensers, (C5, 
C8); 

Two Sangmuo .00015-tuf. fixed condensers, 
its (C4, C7); 

Four Aero R.F. chokes, No. 60 (RFC I to 
4); 

One Silver- Marshall R.F. choke. No. 227 
(RFC5) ; 

One X -h grid condenser No. G -5 (C11) and 
One 'lobe 10- ntegolutu grid leak, "Tipon" 

type (R3); 
'l'wo Aerovox 100,000 -olnn fixed resistors 

(R1, 112); 
Three Eve ready cells, No. 950, for grid bias- 

ing ( "C" P, v); 
One '12A type tube, and Benjamin No. 9040 

socket (V4): 
One Aero short -wave coil base for two wind- 

ings (14, 1.5) or 
General Radio plugs and ,jacks for home- 

made coils and bases. 
One Carter "Midget" 10 -ohm rheostat (114); 
One Yaxlev "Junior" 20 -ohm rheostat (115); 
One Carter short ,jack 11); and 
Miscellaneous material, as described in text. 

Tuning for Foreign 
S. W. Stations 
(t -.uf¡nvetf from ,mgr 613) 

one every ten kilocycles from 550 to 1,5(10 

ke., inclusive. This gives one channel to a 

division on our dial, and each station there- 
fore corresponds to a different reading. 

It is not necessary to discuss the relation 
of kilocycles to teeters here (see Fig. 2) 
except to say that the frequency increases 
nut re and more rapidly ;IS the wavelength 
becomes shorter. Between 15 and 80 meters 
(the effective short -wave broadcast band) 
there is more than sixteen thousand I kilo- 
c'ycles separation, or sixteen tines the width 
of the upper broadcast band. The average 
short -waive set covers this with three or per- 
haps four coils and as many revolutions of 
the tuning dial-from 0 to Ital. If stations 
were operated on channels ten kilocycles 
wide, as in ordinary broadcasting, we would 
cover three to four hundred of them in one 
turn of the dial. On the smaller coils, the 
number is even greater. 'l'he station, there- 
fore, covers only a small part of the space 
between two nuwhers on the dial. If we 
skim over the dials in the manner to which 
we are accustomed in medium -wave tuning, 
we will pass over many "noises" in our set 
which are really stations that would give 
good loud- speaker strength if properly 
tuned -in. 

The proper procedure, therefore, in oper- 
ating a short -wave set, is to calibrate the 
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radio engineers do not guess 

I Where reputations -of both products and men - depend on 

exactness, there is no room for guesswork. Modern measuring 
instruments, plus the trained scientific mind, determine radio 
receiver performance in advance. The certainty of this 
performance is guaranteed by the use of tested and 

proven parts. 4 Polymet Products have been approved by the engineering 
laboratories of practically all leading receiver manufacturers. Over 80% 

of them use Polymet Products in their production - - 
which is possibly the best proof that"Polymet 
Engineers do not guess; -they know, too:" 

RESISTORS 
TRANSFORMERS 

VOLUME CONTROLS 
ELECTRICAL COILS 

ENAMELED MAGNET WIRE 

PAPER AND MICA CONDENSERS 
AA far leaflet CL-1 giving diagrams of popular eirea :n including 

automobile radio receiver. A catalog f Polymer parts ú available on application. 
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A 1930 AUTOMOBILE DEVELOPMENT- Remotely Controlled 
Here is a finished product that really works. Finished in design to the last requirement 

for universal adaptability to tho automobile. 
Here are some of the features incorporated in this advancement: 

1. Remote Control 5. 3 Stages of Screen -Grid R.F. 9. Adaptable To Any Type of 
2. Single Dial Control 6. Power Detector Antenna 
3. Compact 7. Screen -Grid Audio 10. Least But No Last, "Within 
4. Installed in Two Hours 8. Shielded Battery Cables the Price" 

JOBBERS - DEALERS: The automobile market is wide open. Here is your chance to act 
as our agent and share in the profits of which will be realized in this new development. Send 
coupon below for further information of our special proposition. 

SEND TODAY 
CONTINENTAL WIRELESS SUPPLY CORP. 
60 Newark Street, Hoboken, N. J. 

Kindly send me your special agent's proposition. 
Kindly send me further particulars on your auto kit. 

Naine. Address 

City State 
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S ILLINOIS AVENUE 

Overlooking Boardwalk and Ocean 

"A Hotel Distinctively ' 
Different" 

JUST COMPLETED IN 

Atlantic City 
Unexcelled Colonial 

Hospi tali ty 

Now Ready for YOU 
Fireproof - Showers and Baths 

Throughout 

From $4.00 daily 
European Plan 

From $7.00 daily 
American Plan 

FETTER & HOLLINGER, INC. 
Eugene C. Fetter 

Managing Director 
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fit r'" 'tlantic City 
NEW JERSEY 
COMFORT 

Without Extravagance 
Beach Front Service at Mod- 
erate Prices. Service, cuisine 
and appointments equal to that 
offered at the best beach -front 
hotels. 

Fireproof 
All Outside Rooms 

With or Without Private Baths 
Phone in All Rooms - Garage 

The Norris Co., 
FRED M. AI.LGAIER, Mgr. 

KENTUCKY AVE, 
near BEACH 

QUIT 
TOBACCO 
No man or woman n escape 
the harmful effects of tobacco. 
Don't try to banish unaided 
the hold tobacco has upon you. 
Joi the thousands of inveter- 
ate tobacco users that have 
found it easy toquit with the aid of the KeeleyTreatment. 

KEELEY 
Treatment For 
Tobacco Habit 

Successful For 
Over 50 Years 

Quickly banishes all craving for tobacco. Write today 
for Free Book telling how to quickly Free yourself from 
the tobacco habit and our Money Back Guarantee. 

THE KEELEY INSTITUTE 
Dept. L -102 Dwight, Illinois 

I CHALLENG 
t th.d I ',Ill t ..I, be .ii. In one lesson. ti 

ple -t, Iwnr,t eth :.d :111 fur it 011. Not lek'pathc you 
sad o ., mind to Jut, by lady halting in the eyes 

of ' partner.'[ churn, sweetheart. etc. Praised by New York, 
Boston, Montreal Pollee t hlefr; colleges; Thurston, Black - 

atone ele. if fake. let them e,t nu, 
A. HONIGMAN. Dept. WS-6, Sta. E., P. 0. B. 85, 

Montreal, Canada 
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receiver in the method illustrated, and make 
notations where certain desired stations 
should fall on the dials. Note when these 
stations may be expected to operate; and d 

tune for them at the proper times, on the 
proper dial readings. Pick up the signals 
by the "beat -note" method; that is, set the 
detector tube oscillating, and pick up the 
carrier -wave or "squeal." After the car- 
rier is found, keep the wavelength or tuning 
dial set in the exact center of the squeal; 
and turn the regeneration dial back past 
the point of oscillation. Then, very slowly, 
move it up again until the best reception 
is obtained. 

'l'he third point is, how shall we de- 
termine what stations to tune for? At tilt 
present time, all short -wave broadcast sta- 
tions are of an experimental nature, and 
their wavelengths, as well as schedules, are 
subject to sudden changes without notice. 
And, since distance means little or nothing 
in short-wave reception, the carrier -wave in 
its longer path is more subject to at- 
mospheric conditions than the nearby me- 
dium -wave broadcasts. Stations which can 
be heard with great volume at one season 
of the year are often unheard at another, 
regardless of the power which they use. 

'l'he short waves, also, are peculiarly affected 
by sunlight; some being reduced in strength, 
and others greatly increased in volume on 
the arrival of darkness. 

Since reception is world -wide, means of 
communication are slow, and no universal 
language is yet in use, no accurate list of 
stations can be compiied. (It may be said 
that many of the most powerful stations 
refuse to give any information for publica- 
tion, as to their activities.- Editor.) For 
that reason, shunt -wave fans have grown to 
depend on each other to keep posted on the 
various changes which are taking place. The 
writer, realizing this, bas formed an organ- 
ization of active short -wave experimenters 
to gather and exchange the most recent in- 
formation on short -wave broadcast opera- 
tion. By this means, timely bulletins are 
available to members, and new stations are 
being daily discovered which appear on no 
list. 

In conclusion, it may be said that recep- 
tion of short -wave broadcasts directly from 
overseas is not so difficult as may be im- 
agined; it is a commonplace occurrence to- 
day. In the words of the well -known 
announcer of PCJ: "It is no longer unusual 
to hear programs emanating from half -way 
around the globe." It is possible to pick 
up programs in Siamese, Russian, German, 
Spanish, French and many other languages, 
in addition to English, to -day. 

Now is the time for every radio fan of an 
enquiring turn of mind to start in this fas- 
cinating game; for it is becoming more and 
more commercialized every day, and the 
stage of thrills will soon be passed. As it 
is, the larger stations no longer welcome 
reports of reception, regardless of the dis- 
tance covered. 

There is, however, much room for experi- 
ment on short waves, and who knows what 
developments are forthcoming in this vast 
unexplored field% International rebroad- 
casts, conversations from ships at sea, air- 
planes in flight talking to land stations, tele- 
vision, and many other novelties await the 
short -wave fan to-day and the era of short- 
wave work has only begun. 

ELECTRIFY YOUR 
RADIO FOR ON1 
Why discard yo rpreaent good set when you 
can electrify it for only l6 85, and banish the annoyance and 
expense of buying new' B" batteries? 

Over 100,000Townsend 
cB"Power Units In Use 

Hooked up In a few minutes. Use 
same tubes-no changm. You'll be 
amazed at the improvement in re- 
ception and distance getting. Send 
name and address today for full 

details. proof and Free Trial Offer. 
TOWNSEND L SUES 

727 Townsend Street Chicago, Illinois 
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Practical Sound Projection Maintenance 
((,'wttinacd from page 645) 

tone needle instead of the full-tone, you may 
be free from this trouble. A half-tone or 
low -tone needle will frequently remain in 
the proper groove while the full-tone will 
jump. 

If the needle does jump or single- track, 
and you are willing to spend the time and 
patience to toaster the trick, you can re- 
store it to synchronization. Turn off the 
horns in the theater, letting the picture run 
and leaving only your monitor on. Place 
your arm on a convenient and steady rest 
and, after determining whether the sound 
is ahead of or behind the picture, lift the 
pick -up slightly and place it either ahead 
or behind the groove in which it has been 
traveling. If the record is single- tracking, 
place your hand on the pick -up and press 
down. This will in many cases "cut - 
through," and you will have no trouble with 
that record thereafter. Of course, after you 
have cut through, you will still have to 
restore "sync" by the method outlined above. 
This may sound very hard to do- practically 
impossible but, if you are willing to spend 
a little time, you will be surprised by the 
ease with which you can accomplish the 
trick, to the admiration of anyone who may 
watch you. 

Sound on Film 
The greatest enemies of sound on film are 

dirt, oil and vibration. Dirt and oil on 
the film, in the optical system, on the photo- 
electric cell, or in fact in any place in the 
booth where it can be transmitted to the 
above named parts, is highly undesirable. 
A drop of oil on the required parts at 
regular intervals is always superior to a 
deluge of oil when the spirit so moves you. 
Careful oiling regularly and cleanliness not 
only of your machines but your entire booth 
will do much toward saving you trouble in 
many ways. Light can not penetrate oil 
and dirt as successfully as it does clean 
film, clean lenses, clean exciter lamps, and 
photoelectric cells. Take the hint; you will 
never regret it. 

Watch your exciter lamp and see that it 
is not turning brown, or the filament sag- 
ging or showing other signs of old age. 
Keep it in perfect alignment; do not take 
for granted that, because you once lined 
it perfectly, it will stay that way. Check 
it frequently and keep it lined. 

Watch your photoelectric cell; be sure 
that it is clean and is staking positive con- 
tact. Be sure that no extraneous light is 
getting into the cell window. The light from 
the exciter lamp, as varied by the film, is 
the only light that is meant to enter the 
cell; any other light entering the cell at the 
same time will spoil the quality or intro- 
duce foreign noise which is not desirable. 

('heck your lens assembly frequently, see- 
ing that the lenses are perfectly clean; and 
be sure the assembly is focused correctly, 
for this has much to do with good quality. 

Keep the sprockets in the sound -head 
absolutely clean; for dirt or built -up 1- 

sion will tend to cause the sprocket to pull 
the film unevenly and make the sound 
"wobble." Be sure your film guides are ad- 
justed so that the sound aperture is in the 
center of the sound track (as shown in 

Fig. I ). If the sprocket holes pass by this 
aperture or other uneveness (other than the 
track itself) all sorts and kinds of noises 
will he made. 

Any attention or time that you can give 
to either your machines or yourself will pay 
good dividends; for the well -kept machines 
and the competent projectionist are high 
factors which are more than appreciated in 
the industry- to -day, by the producers, the 
exhibitors, and right on down to the very 
people who say "Hello" to your box office 
before they come into your theater. 

The Cooperative Laboratory 
(Continued from gage 1i -47) 

the casual reader to assume these were 
the final iron -hound specifications. The 
circuit is still very much in the experimental 
stage.) lt2 should be about 100,000 ohuls, 
While R3 sl hl he about 11,000 ohms. 'l'he 
resistance lt4 should be variable, if possible, 
and should he around 400 ohms. A standard 
400 -ohut potent' ter has worked out very 
well in this position. 

In concluding this article, it should be 
emphasized that the use of your present 
detector, in connection with the additional 
installation of the direct- coupled amplifier, 
Will avoid several pitfalls which have proved 
real stumbling Iilucks for many experiment- 
ers. You will then encounter no trouble 
with unbalancing of tuning condensers. The 
stability of your lt.F. :mollifying circuit 
will not be affected in the least, and the 
biasses on your direct -coupled audio ampli- 
fier will not "drift" when you tune to a 
strong carrier wave. 

Next month we will reveal the details of 
a push -pull resistance -coupled amplifier 
which is capable of delivering good audio 
quality without choking, and which operates 
from the standard- voltage power pack. 

New Radio Devices 
(Continued frana gape 1ìa7) 

blade to release the screwdriver lock. The 
knife blade is sturdy and will meet the ex- 
acting conditions of service work. 

Steel of a high quality is used for Moth 
the blades and, with reasonable care, the 
knife will render service for tears. 

A "sheep - foot" knife -blade is shown in the 
illustration; but a "pear-shape" blade is also 
available, although it is not so highly rec- 
onmtended for regular service work. A 
cocobolo handle is used on this knife; and 
its nameplate may be marked for identifica- 
tion. When opened, it is it, inches long 
over all. 

Aluminum Box Shields 
Beautiful silver dip finish, 5 z 9 x 6 inches, $1.89. 
We make any size to order in 24 hours. 
No. 1424 Federal Anti -Cap Switches, $1.95. 
Genuine Baldwin Type "C" Phones, a necessity 
for short -wave reception, $3.65 a pair. 
Test Prods, hard rubber handles, 59e. 

BLAN THE RADIO MAN, Inc. 
89H CORTLAND ST. - - NEW YORK 
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Open this 
FREE BOOR 

and d'on open the door to 

SUCCESS 
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YOU, ton, can I., u:siu d f a' a -time rudi job 
Clip this coupon now :Aid scud for this 

FREE BOOK . . Read it Nee by page . see 
for yourself why thousands of fellows just like you 
are now making from $50 to $ :00 a week 
This free book gives you 40 fascinating pages of 
pictures and text, all aboui RC.t Institutes, the 
only school that is endorsed by t - -le Radio Corpora- 
tion of America ... The school that actually sends 
you radio instruction direct from RCA . . . the 
very source of radio achievement! 

Easy to Learn Radio at Home in 
Your Spare Time 

Let the RCA Institutes Home Laboratory Training 
Course give you the real inside facts of radio ... 
quickly and easily. Use your spare time to train for 
success with the remarkable outlay of screen-grid 
apparatus given to every student of this course. You 
learn how to solve every radio problem such as in- 
stalling. repairing and servicing fine sets. This is 
the training that will helpyou tomake moneyin radio! 

RCA Graduates in Big Demand 
For more than 20 years, there has been a well -paid 
position in Radio waiting for practically every gradu- 
ate of RCA Institutes. This is a record unequalled 
by any other school. Only the vast resources of RCA 
could give you this practical training... 

Send for this Free RCA Book 
"Radio... the Field of Unlimited Opportunity." 

Start today on the road to Success in Radio ... 
Send for this FREE BOOK. Every page is packed 
with pictures and text telling you all you want to 
know about RCA Institute. the oldest and foremost 
Radio training organization in the world. Radio can 
easily be YOUR ROAD TO SUCCESS... That's why 
you should CLIP THIS COUPON NOW! 

ItC:1 INSTITUTES, INC. 

RCA INSTITUTES, Inc. 
Dept. SRA -G. 75 Tarlek Street, Nov York 

Gentlemen: Please send me your FREE 40 -page 
book which illustrates the brilliant opportunities 
Sn Radio and describes your latoratory- method of 
instruction at home! 
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When Your 
Tubes Have 
Three Lives 

Like the proverbial cat, your tubes can 
have several lives. It's just a question of 
treatment. If your A.C. tubes last less 
than six months, you are throwing away 
six to twelve months of full normal life. 
Charge it to EXCESSIVE line voltage. 

If your set sours early in the evening, 
when folks turn on lights and radios, 
blame it on LOW line voltage. 

In either event, it now becomes your 
fault. Because, by investing the small 
sum of $1.75, you can overcome the 
effects of high and low line voltages f or- 
ever. Here's how: 

Automatic 
Line Voltage Regulator 

Clarostat 
Its name tells the story. Compensates for 
all line voltage fluctuations. Applied to 
attachment plug of usual A.C. set -no 
tools, fussing, experience. AUTOMATIC 
-provides immediate change in compen- 
sating resistance for all voltages. No taps, 
switches, worry. Neat. Compact. DIF- 
FERENT. 

Install it- forget it-and save the price of 
two or three sets of A.C. tubes per year - 
and perhaps a costly power pack failure. 

ASK your dealer 
to show you the 
greatest invest- 
ment in radio to- 
day -the AUTO- 
MATIC Line 
Voltage Regulator 
Clarostat. But be- 
ware of substi- 

tutes! Watch out for switching! Demand 
what you ask for. 

CLAROSTAT MFG. CO., INC. 
Specialists in Aids to Better Radio 

285 -7 N. 6th St. :: Brooklyn, N. Y. 
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Preso -tii n 
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Reception 
AMPERITE automatically 

maintains the most efficient 
tube voltage. Im rovestone, 

nsitivity, volume. For 
every tube. $1.10 Leith 

nting (in U.S.A.). At all 
dealers. 

¡. MPERITE rorltm 
661 RHOADWAY, NYN YutK 
FREE- '4mperite Tube 
Chore. "Write Depr. RG -6 

PERdT, 
-SELF AAIUSTING'Rltemtat 

Review of Recent Radio Literature 
TELEVISION, by H. Horton Sheldon, 

Ph.D. (chairman of the department of 
physics, Washington Square College, New 
York University; science editor, New 
York Herald Tribune) and Edgar Norman 
Grisewood, M.A. (instructor of physics, 
New York University). 190 pages, illus- 
trated. 51/a by 8a/4 inches. Stiff buckram 
binding. Published by D. Van Nostrand 
Co., New York. I'rice, $2.75. 
In spite of the large mass of material that has 

accumulated through the efforts of many workers 
in the field of television, it is surprising how much 
has been condensed into this book in such a clear 
and concise manner that the layman can grasp it. 
And this does not reduce its value to the expert; 
for references are fully given in all instances where 
the subject becomes too technical to be included in 
a book of this scope. In fact, it is safe to say that 
the entire art is included in this book with its 
references; it should be read by all who are in- 
terested in any phase of radio. It is written by men 
who know physics, to cover a subject which com- 
bines many branches of physics, and is the first 
comprehensive American book on television. 

Chapter 1 clearly outlines the essentials of tele- 
vision; Chapter 2 covers briefly the historical back- 
ground and shows the development of television 
from the early methods of transmitting still pic- 
tures. 

Optical science, which plays an important part in 
this subject, is covered in an elementary way in 
Chapter 3, which also tells much of importance 
about the human eye. While the nature of light 
cannot be mathematically considered in a book of 
this type, it is sufficiently covered in Chapter 4 to 
give the reader a general idea of its basic prin- 
ciples. 

The selenium cell, the first light- sensitive device 
discovered, has always played an important role in 
picture transmission, and is fully described in 
Chapter 5. Its new sister, however -the photoelectric 
cell -who is more active, alert, and quicker makes 
television possible and is explained in Chapter 6. 

Chapter 7 tells all about the glow -lamps (mainly 
neon lamps) which are used at the receiving end 
to produce the moving picture or image; and 
Chapter 8 about oscillographs, loth electro- mechani- 
cal and the cathode -ray types. The latter may play 
an important part in television in the future, due 
to its virtually instantaneous action. 

Chapter 9 shows the different methods of scanning 
an image and Chapter 10 those of synchronising the 
scanning devices at the transmitter and receiver. 

Telephotography, or the art of transmitting photo- 
graphs by wire or radio, now commercially suc- 
cessful, is the forerunner of television and forms 
the subject of Chapter II. 

Then we start with television itself in its present 
forms, and find described in detail the Baird 'tele- 
visor (Chapter 12); the Bell system (Chapter 13, 
which occupies more space in the book); the Jen- 
kins system (Chapter 14); and the Alexanderson 
System (Chapter 15). These are the four main 
systems in present use and, while basically alike, 
they vary greatly in detail. 

Chapter 16 shows some interesting relays; Chapter 
17, amateur equipment, and the look ends with 
Chapter 18, which treats of the future of television. 

(C. J. F.) 

WIRELESS PICTURES AND TELE- 
VISION, by T. Thorne Baker (Fellow of 
the Institute of Physics; Associate Mem- 
ber, LE.E.; Member, LILE.; Fellow of 
the Physical Society of London; Fellow 
of the Royal Photographic Society). 184 
pages. Illustrated. 5 by 71/a inches. Stiff 
buckram binding. Published by D. Van 
Nostrand Co., Inc., New York. Price, 
$2.50. 
The art of transmitting pictures by electricity 

dates back to 1837 when Morse, the inventor of the 
telegraph, succeeded in recording code messages 

electrically on a paper tape at the receiving end. 
From that time until the publication of this book 
Mr. Baker carries us through the evolutionary 
stages of picture transmission and television. The 
main bulk of the book deals with the transmission 
of still pictures, the last chapter only covering 
television; but since the two are as closely related 
to each other as "wireless" is to 'radio," we be- 
lieve it should be included in the libraries of all 
television and radio experimenters. The book covers 
the theory very completely and gives references to 
other papers whence material has been taken. While 
it goes into higher mathematics where this is deemed 
necessary, the general style is such that the layman 
can understand it. 

Chapter 1 tells us about the earliest forms of 
recorders as used in the telegraph and for trans- 
misting images. Chemical recorders as well as the 
code method of transmitting "picture information" 
are described. 

Some very good information about selenium cells 
and photo -electric cells is given in Chapter 2. 

Chapter 3 shows various forms of receiving in- 
struments for still pictures. Galvanometers and 
oscillographs, including the cathode -ray type, are 
described in this chapter, and mechanical inkers for 
drawing the picture are included. 

Chapter 4 deals with the photographic image and 
photography. and Chapter 5 with synchronising de- 
vices, such as tuning forks, and phonic motors. 
Relays, illuminants, and batteries are also covered 
in this chapter. 

The transmission of photographs with selenium 
cells is described in Chapter 6, as well as the first 
commercial apparatus. 

The telautograph, a machine for telegraphing 
sketches, drawings, autographs, handwriting, etc., 
is fully described in Chapter 7. 

The relief system of sending pictures fills Chap- 
ter 8. Both Itelin's Telestereograph and Tschorner's 
process are described in detail. 

Chapter 9 covers the half -tone method of trans- 
mitting pictures and Chapter 10, the Bell Telephone 
System, which divides the picture into lines. Nat- 
ural color transmission is also described. 

So far the book has described only the trans- 
mission of photographs over wires. In Chapter 11, 
radio transmission with its accompanying problems 
is considered. This brings us to the television field, 
which is covered in Chapter 12, though rather 
briefly, as the greatest strides in television have been 
made since the first publication of the book. How- 
ever, color transmission, the Campbell- Swinton 
method which employs the cathode -ray oscillograph, 
and the Baird system are described in this chapter. 

(C. J. F.) 

TELEVISION, by Alfred Dinsdale (Asso. 
I.1t,E., editor Television .Magazine), with 
it foreword by Dr. (now Sir) J. A. Fleet- 
ing, M.A., D.Sc., F.R.S. 180 pages. Illus- 
trated. 5 by 71 /2 inches. Stiff buckram 
binding. Published by Television l'ress, 
London. Price, 5/6 ($1.38). 
The foreword, as a notable scientist's viewpoint 

of the subject, is worth anyone's time to read; it 
familiarizes us with the importance that television 
will play in the future. 

Chapter 1. the introduction, merely inspires en- 
thusiasm about the subject, and Chapter 2 starts 
in with the heart of television, the electric eye, 
showing the action of the human eye, and briefly 
outlining the earliest experiments, The next eight 
chapters cover the history of the development of 
television and the various systems employed. 

The final chapters, 11 to 15 inclusive, are of in- 
terest to all experimenters; for they cover many 
interesting possibilities of television. The theory 
of the subject is discussed, showing the speed limi- 
tations inherent in present methods. "Phonos- ision," 
or the recording of picture- sounds on a phonograph 
record is described; also "noctovision," which em- 
ploys infra -red light and makes possible "seeing in 
the dark." John L. Baird's transatlantic experi- 
ments are described, also his methods of stereoscopic 
and television in natural colors. Although the main 
hulk and interest of the book is devoted to Baird's 
achievements, this does not detract from its value 
and we may fully recommend it to all readers. 

(C. J. F.) 
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BRAND NEW 
CORONA GENUINE 

AoW3 
Lowest Price-Easiest Terms 

.Ever Offered 
HERE'S your chance to own that brand new Genuine Model 3 Corona 

you've wanted -on the easiest terms ever offered -at the LOWEST 
PRICE ever offered. Complete in every detail ; back spacer, etc. Manu- 
facturer's Guarantee. Recognized the world over as the FINEST, 
STRONGEST. STURDIEST PORTABLE BUILT. 

S. Joveton writes: "It truly is a won- 
derful machine. I am very pleased 

with it and find it very simple to work although it 
is the first typewriter I have ever used." 
Don I'. Fitta. composer and pianist says: "Corona has 
helped me put my songs over and is still doing it. I 
fined it Just the thing for writing words to songs and 
for all correspondence to the profession." 

F. . Barsuglia. Jr., writes: "I am very well pleased 
with your little Corona and I must say I do not know 
what I would really do without it. It works like a 

charm and has every convenience of a larger machine." 
Mrs. C.. Bernstein says: "Allow me to thank you for 
prompt delivery of the Corona. I am delighted with 
it and know I shall derive great pleasure from its 
possession." 

ór10 DAYS FREE 
Only a limited number of these splendid machines available. To get 

one, you must act now! Experience the joy this personal writing portable typewriter can give 
you! Use it ten days free! See how easy it is to run and the splendidly typed letters it turns out. 
Ideal for the office, desk, honte, traveling. Small, compact, light, convenient. Don't send out 
letters, manuscripts, reports, bills in poor handwriting when you can have this Corona at such a 
low price on such easy terms. Remember. ,. 

these are brand new machines right out of Save Money-Use This the Corona factory. y 

Carrying Case FREE 
If you act NOW! 

Leatheroid carrying case, oiler, instructions free on this 
offer. Send no money -just the coupon. Without delay 

a or red tape we will send you the Corona. Try it 10 days. 

If you decide to keep it, send us only $2 -then $3 a month 
until our special price of $39.90 is paid. Now is the time 
to buy. This offer may never be repeated. 

Coupon 

Smith Typewriter Sales Corp. 
(Corona Division) 

469 E. Ohio St., Chicago, Dept. 1136. 

Ship ine the Corona, F. O. lt. Chicago. On arrival FIT deposit 12 
with express agent. If 1 keep machine 1'11 send yroa $3 a namh 
until the *87th) balance of $39.90 price is paid. Me title to remain 
with you mail then. 1 am to have 10 days to try the typewriter. 
If I decide not to keep It. 1 will repack and return to express agent 
who will return my $2. You are to give your st.mdard cuaranni 

Same 

Address _. 

Employed by 
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PATENTS 
Protect Your Ideas 

Write for Instructions, 
free on request - - or 
send drawing or model 
for preliminary exami- 
nation of Patent Office 

records 

Promptness Assured with 
Best Results 

Miller &Miller 
PATENT ATTORNEYS 

Former Members Examining Corps, 
U. S. Patent Office 

265 McGILL Building, Washington, D. C. 

PATENTS 
TRADE -MARKS 

0O NOT LOSE YOUR RIGHTS 
TO PATENT PROTECTION 

Before disclosing your invention to 
anyone send fer blank form Evt- 
DENCR Or CONCEPTION to be signed 
and witnessed. 
LANCASTER, ALLWINE & ROMMEL 

(Registered Patent Attorneys) 
475 Ouray Bldg.. Washington. D. C. 

Originators of forms "Eiidence of Conception" 

PATIENTS 
TRADRMMAIIKM- ('OPVRIGIITS 
Before shooing y nor Idea to ano ne, send for 

kee- 
DUplleatine Invention Record" -- you 

n a ,ropy for , sitienre : nd sel I me a ropy 
fur advice ud exact n.t 01 patent Prompt 
Personal Semite. Advice and Record free on 
Item:est. 
JOHN J. LYNCH. Registered Patent Attorney 

41.F Park Row. International Building, 
New York City Washington, D. C. 

PATENTS Write for Free Cnide Book, 
"HOW TO OBTAIN A 
PATENT" and Record of 

Invention Blank. Send model or sketch and descrip- 
tion of .% one it. Oil ion for unr Free Opinion whether it 

's wit him Patent Office Rules. RADIO and ELI.C- 
TItIGAI. cases a Speeia It v. Prom M. L üiri.mt Service. 

PAYMENT OF FEES IN INSTALLMENTS 
VICTOR J. EVANS & CO., 923 - 9th, Washington, D. C. 

ALSO FREE RADIO GIFT_ 
Send now for this 

new free radio catalog 
alu ch saves you many dollars on 
r outfits. kits. parts. tubes and accessories! Also 
TIME CONVERSION CHART FREE. Tells you in- .tanlly what time it is in any part of the world! 
Chen free if your request for catalog reaches us 

this morlh. 

,,OmCtirm ' .% iiPIÇDAO 
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SUPPLEMENTARY DIAGRAM -PACK- 
AGE No. 1. Published by Radio Treatise 
Co., New York. 115 sheets, H'/a by 11 

incites, punched for standard filing, each 
illustrated. Price, 9`+2.50. 

As a supplemental reference the publishers have 
prepared this diagram package which includes the 
wiring diagrams of the late receivers of foremost 
radio manufacturers, but does not duplicate the 
circuits in the "Trouble Shooter's Manual" by John 
F. Rider. 

In the list are represented Steinite, All-American 
(Mohawk), Gulbransen. Bremer Tully, Earl, Fatla, 
Philco, Peerless, Temple, Brunswick, .\mra d, Spar - 
ton, Audiola, Balkite, Sonora, Crosley, Kennedy, 
StewartWarner, Automatic Electric, Radiola, Ma- 
jestic, Stromberg- Carlson, Edison, Bosch, Victor, 
Grebe, Traveler, Silver -Marshall and Eveready. 

Only one side of each sheet is used. Wherever 
available electrical values have been shown on the 
diagrams, which are black -on- white. In addition 
to circuit wiring, the parts layouts and instrument 
details of certain sets are also shown. 

Electrostatic speaker models. screen -grid models, 
automatic control models, D.C. and A.C. models. 
25, 50 and 60 cycle models, battery and De Luxe 
A.C. models. automatic -t g models, and chasses 
of all kinds are included in the contents; which are 
not sold as separate sheets. 

RADIO NOISES AND THEIR CURE. 
Published by the Tolse Deutselunann Cor- 
poration, Canton, Mass. 72 pages, illus- 
trated, 6 by 8% inches. Price, 25 cents. 
This little book is already in a second and enlarged 

edition. indicating the interest which its theme, 
"The Radio Interference Problem and Its Solution." 
have for the radio trade and the great radio 
audience. Its publishers, who have been the origina- 
tors of an incessant campaign against man -made 
static, have organized an interference engineering 
service, for dealing with conditions in any given 
community where public interest has been aroused 
to the extent of asking a survey. The brink may 
he read by the layman for its educational value in 
explaining the cause and cure of electrical noises. 
and it is especially designed for the electrician and 
the Service Man, in explaining the methods of 
locating interference caused by apparatus, whether 
defective or not, and curing it. : \II recommenda- 
tions are practical; though specifications for remedies 
are in the type numbers of the publisher's extensive 
line of radio -frequency filters. 

ItAI)IO CATALOG AND DA'l'.k HOOK 
Published be Offenbach Eleetrie Com- 
pany, San Francisco. 272 pages, illus- 
trated, 7% x 10% inches. 
"This is our first catalog, and we have tried to 

make it better and more useful than any other 
catalog hitherto published," says the foreword. 
Without all previous catalogs before us for com- 
parison, it may be said that this ambitious attempt 
has been worthily carried out. It is a pleasure to 
look at this catalog. with its excellent typography. It 
is tilled with much technical advice for the con- 
structor and the Service Man; the materials and 
equipment listed are accompanied by information 
which will make their efficient use easier to de- 
termine. .\ part is listed; the circuit for its Ilse 
is shown: an elect roacoustic device is accompanied 
by its curve; and so forth. This catalog looks like 
a piece of good printed salesmanship that is profit- 
able to the purchaser; and it may profitably be 
studied by catalog designers as well as by radio 
Service Men. 

GENERAL RADIO EXPERIMENTER. 
Published be the General Radio Company, 
Cambridge, Mass. MonthIve 8 pages, fi by 
9 inches, Free distribution. 
The February issue of this very interesting house 

organ for the serious experimenter is devoted to an 
article by Charles E. Worthen on piezct. electric 
quartz plates, covering the crystallography and the 
electrical application of this useful frequency -regu- 
lator which is now in demand among amateurs, as 
well as commercial operators and broadcasters. It 
will be found interesting by all to whom transmitter 
regulation is a practical problem. 

Orders - Ingúiries 

6P t PO , 
pars 

Sena 
for, 

FREE 

Can be 
'!cured 

by 
IAI L 

POLK' /REFERENCE BOOK 
and Mailing List Catalog 
Cives counts and prices on over 8.000 
different linea of business. No matter 
what your business. in this book you 
will find the number of your prospec- 
tive customers listed. 
Valuable information showing how to 
use the malls to secure orders and in- 
quiries for your products or services is 
given. 

Write for FREE f3a)y 
R. L. POLK & CO., Detroit, Mich. 

Largest City Directory Pcblis tara In the 
Meiling ldList Compilerrs- Business Statistics Producers of Direct Mall Advertising 

CHEMICALS 

BOOKLET OF EXPERIMENTS and chemical 
catalog, 15c, General Chemical Company, Box 
.197. treading, Penna. 

DETECTIVES 

DETECTIVES Earn Big Money. Excellent oppor- 
tunity. Experience unnecessary. Particulars 
Free. Write, George Wagner, 2190B Broadway, 
N. Y. 

INSTRUCTION 

BE THE LICENSED RADIO DOCTOR of your 
community. Earn $7.00- $10.00 spare time evenings. 
Write now for free booklet, "Why the Radio 
Doctor ?" Radin Doctors, inc., Dept. C, 131 Essex 
Street, Salem. Massachusetts. 

LEARN TATTOOING. Instruction catalog, dime. 
Miller, X431 Main, Norfolk, Virginia. 

MAGIC 

LESSONS IN MAGIC!!! Become a real magician 
-earn Big Money-give entertainments after first 
lesson. Ile popular at all parties. Send 25c. for 
first lesson. (Worth $2.00.) Lubasz Magician. 
S -2968 N. Ridgeway .\revue. Chicago. Ill. 

MEDICAL 

LOST VITALITY - The Specific Pill and Win. 
chester's Ilypophosphites, $1.00 per box or bottle, 
postpaid, literature free. Winchester & Company. 
stablished 72 years, Box 237, Mount Vernon, 
New York. 

OLD MONEY WANTED 

$5 to $50) EACH paid for Old Coins. Keep ALL 
old money. Many VERY valuable. Get Posted. 
Send 10e. for illustrated Coin Value Book, 4x5. 
Guaranteed Prices. We buy and sell. COIN 
EXCHANGE, Room 10. Le Roy, N. Y. 

RADIO 

SERVICE lItEN, ATTENTION - Speakers re- 
wound. magnetized, repaired, $2.00 to $2.75. Com- 
plete Power Pack Service- Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Albia, 
Iowa. 

SERVICE MEN - EXPERIMENTERS. Change 
battery sets into All Electrics for less than $8. 
or build new, including tubes for $14. Complete 
instructions. 50e. Vesco Radio, 1351 91st Ave., 
Oakland, Calif. 
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It's yours 
and FREE 

too! 

It's just the Midget Cone 
Speaker that makes radio 
programs more enjoyable - 
and besides its clarity of 
reproduction, its smallness 
of size makes it convenient 
to be placed in any room 
about the house - you get 
it free, at absolutely no cost. 
Many thousands are enjoy- 
ing the advantages of this 
attractive speaker - why 
not you? 

This speaker is yours - just 
for entering your subscrip- 
tion to RADIO -CRAFT 
for one year. Fill in the 
coupon below. Clip it out 
and mail it TODAY. 
There's not an overstock of 
these wonderful speakers 
so you must ACT 
QUICKLY! 

Hurry! Fill in Coupon - 
Mail it TODAY. 

RADIO -CRAFT, Dept. A 

98 Park Place, New York, N. Y. 

My $2.50 for a year's subscription t. 
RADIO-CRAFT R. \l'T is enclosed. I underst:u,l 
that a Midget Cone Speaker will be sell, 
to me absolutely FREE. 

Name 

Address 

City State 

AEROVOX RESEARCH WORKER. Pub- 
lished by Aerovox Wireless Corporation, 
Brooklyn, N. Y. Monthly. 4 pages, fil, 
by 11 inches, diagrams. Free distribution. 
The January and February issues of this house 

organ contain an interesting article by the rn- 
gineering department of the publisher, on the use 

of multipliers to increase the range of ammeters 
and voltmeters. Circuits are shown, and instruc- 
tions given for the correction of scales and calibra- 
tion of instruments to any desired range. 

ItARE METALS. Published by Fansteel 
Products Co., Inc., North Chicago, Ill. 
5f; pages, illustrated, 6 by 9 inches. 
An interesting advertising booklet devoted to the 

methods of obtaining and using three rare metals. 
Tantalum, Tungsten and Molybdenum. The second 
metal, and perhaps the first. will be recognized 
quickly by the radio fan; but it may surprise him 
to find the third described specifically as "The 
Metal of Radio." The explanation is that, while 
tungsten may provide the filament. molybdenum has 
qualities equally desirable for the grid. "The reader. 
if he be a radio fan, will recall that the first tubes 
were at lest rather makeshift. It was by no means 
uncommon for a grid to soften. lean until it touched 
the plate or filament, and quietly render a $b tube 
utterly useless. Because molybdenum has made 
such trouble a rarity, it deserves no small part of 
the credit due for the greatly improved performance 
of radio tubes and for bringing down the prier." 
Tantalum, well known as a material in electrolytic 
rectifiers, is also valuable for tube grids and plates. 

The look, which embodies much useful informa- 
tion for the engineer, is addressed to the industry, 
rather than the experimr :.ter. It is interestingly 
written, attractively illustrated and printed. 

SHIP -TO -SHORE BROADCASTS 
Arrival of the latest German liner Europa, which 

set a new record for a speedy crossing of the 
Atlantic, was signified by a broadcast from a short- 
wave transmitter on the bridge of the liner. This 
was relayed to Europe from Schenectady. Events 
of this nature are multiplying; and they will con- 
tinually afford the short -wave broadcast listener the 
opportunity for many interesting experiences. 

STATEMENT OF THE OWNERSHIP. MANAGE- 
MENT. CIRCULATION. ETC., REQUIRED BY THE 

ACT OF CONGRESS OF AUGUST 24. 1912. 
of Radio - Craft. published monthly at Mt. Mot Os, iIL. 

for April 1, 1930. 
State of New York 
Coun,y of New York 
SS. 

Before une, a Notary Public In and for the Stale and 
rom personally roomy aforesaid, pers appeared Irving 

s 
Man- 

!termer, who, having been duly s according to Inv 
deposes 1 d poses a says that he is the manager of 
Radia -Craft and that the following Is, to the bet 
of his knowledge and belief. a true nt of the 
ownership, management etc., of the aforesaid pubtira - 
tion for the date shown in the nome eapt ion, required 
by the Act of August 24, 1912, embodied In section 411. 
Postal Laws and Regulations to wit: 

I. That the names and addresses of the z,publisher, 
editor. managing editor, and business managers 
Publisher, Technt -Craft Publishing Corporation, 404 North 

Wesley Yea, NIL Nitro!, 111. 

Editor. Hugo Gernsback, 98 Park Place, New York Ch >. 

Managing Editor. lor. H. D. N'ashbume 98 Park Place, 
New York City. 

Business Manager. Irving S. Ylanhelmer, 9s Park Pelee. 
New York City. 
2. That the owners ners Ire: 

Hugo O( 
Gernsback, 98 

Park Place, New York City. 
Sidney (lemsbaek, 98 Park Place. New York City. 
D. Manhelner, 98 Park Place. New York Illy. 

3. That the known bondholders, mortgagees. and other 
security holders owning or holding 1 per let or more 
of total amount of bonds, mon gages, or other securi- 
ties are: None. 

4. That the two paragraphs next above, Or lag Ibe 
names of the nwners, stockholders, anti security hold- 
ers. if any, vanish] mg only the lop of stockholders 
and seeadly holders they appear Mann the bulks of 

rire company bal also. In where the tokh0lder 
or security holder appears upon the books of the 1-0111- 

pony trustee or In any nt her 
for 

fiduciary relit inn, the as 
the person nr orpoml ion f whu01 

tmrusstee Is act log, is given; also that the said two para - 
grapll.' nitaln tatements end,ral'nng aalanl,s full 

knowledge and belief as to the circumstances and eon- 
dit Ions under which stockholders and r t y holders 
satin do mot appear upon the books of the company as 
trustees. hold stock and sciables in a capacity other 
than that of a bona Ode owner and this Anent has m 

reason to believe that any other person, olation. 
or COI-pore, has ony interest direct r indirect In the 
said stock, bonds, or other securlt les than as so stated 
by hie. 

n 
IRVING S. MANHF:IMF:R 

Sworn to and subscribed before m e this 1st day of 
April. 1930. 

ROZF:LLA BENNETT. Notary Public. 
(SEAL) 

(My commission expires March 30, 1931.) 
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WJSTREL MER VOGEL 
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HOW to Build, Test, 
Repair, Maintain - - 

Radio Receiving Sets 
The three volumes of this Library cover the entire 
field of building, repairing and "trouble -shooting" 
on modern radio receivers. The Library is upto- 
the-mi nute in every respect and includes the very 
latest developments in the design and manufacture 
of equipment. The rapidly- growing interest in 
SHORT -WAVE RECEPTION is thoroughly covered 

ill a complete sec which deals with the construc- 
tion of this type of apparatus. 

Radio 
Construction 

Library 
By JAMES A. MOYER ;old 

JOHN F. WOSTREL 
Faculty, University Extension, Massachusetts Department 

of Education 

Three Volumes - 993 Pages, 6x9 
561 Illustrations 

VOLUME It presents the fundamental principles of 
radio so clearly and simply that anyone of average 
training will he able to read, understand and apply 
them. In one chapter alone. it gives actual working 
drawings :und lists of materials for the const motion 
of eight typical sets. 

VOLUME Ii: fully discusses all of the elementary 
principles of radio construction and repair. An ex- 
planatiut of the necessary steps for "trouble- 
shooting," repairing, servicing and constructing radio 
sets successfully. 

VOLUME III: covers the essential principles under- 
lying the operation of 'groom tubes in as non- 
technical a manner as is consistent with accuntey. 
It discusses the construction, action, reactivation, 
testing and nase of vacuum tubes; and an interesting- 
section is devoted to remote control of industrial 
processes: and precision measurements. 

EXAMINE these books for 10 days FP, 
This Libnu'v is not only a thorough hnme.sni .v 
course, but a hand- means of reference for the m'ne 
experienced radio experimenter. repair man, and radin 
Lop owner. TO these men, ns well as to those ., 

desini to advance in the Indio profession, this oiler 
of Free 10 days' Exaininat ion is made. 

Simply clip, fill in, and mail this coupon 

McGRAW -HILL 
FREE EXAMINATION COUPON 

McGRAW HILL BOOK COMPANY, INC.. 
370 Seventh Avenue. New York, 
(tenth men:- Semi me the new 12.41)10 CONSTRUC- 
TION LIBRARY. all charger- prepsI I. for tlt days' 
Free Examination. If satisfartnry 1 will send $1.50 
In 10 days. and $2.110 a 111011111 1111111 $7.50 has been 
paid. if 1101 wanted I will return them at your 
exi'etlae. 

Name 

Home .Address 

City and Slate 

Position 

Name of Company RC-0-30 
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Official 
RADIO SERVICE MANUAL 

and Complete Directory of 
all Commercial Wiring 

Diagrams of Receivers 

PREPARED ESPECIALLY 
FOR THE 

RADIO SERVICE MAN 

HUGO GERNSBACK 

Special - Pre -Publication Offer 

WE ANNOUNCE the early publication of the long - 
awaited OFFICIAL RADIO SERVICE MANUAL. 

This manual is the first complete and most up -to- 
date book of this kind. Nothing else like it has ever 

appeared in print. 
A tremendous amount of material has been collected, not 

only for the Service Man, but for everyone interested in radio. 
A complete directory of every radio circuit of commercial 
receivers is now possible, and not only to get every circuit of 
every set ever manufactured, of which there is any record, but 
in addition, an entirely new idea makes it possible to keep the 
manual up -to -date. 

The OFFICIAL RADIO SERVICE MANUAL is made in 
loose -leaf form -handsomely tirade of flexible leatherette -the 
entire book can be folded and slipped easily into your pocket 
or put in your bag. 

Rarely do manufacturers supply information about receivers 
made before 1927 -even 1930 service data are not always avail- 
able because many manufacturers do not supply independent 
Service Men with such data. And, when you can get the 
material from some of the manufacturers, it is of little use to you 
because it is not uniform, and it is scattered in different places: 
difficult to get at. 

Additional service data, for new receivers as they appear on 
the market will be published and supplied at trifling cost so that 
the MANUAL may he kept tip-to-date at all times. 

SERVICE INFORMATION 
But that is not all. The OFFICIAL RADIO SERVICE 

MANUAL contains also a most comprehensive instruction 

Editor 

CLYDE FITCH 

Managing Editor 

TIT 

course for radio Service Men, giving practical information from 
every angle on how to service sets. 

In short, the OFFICIAL RADIO SERVICE MANUAL is 
the biggest thing of its kind that ever came along in radio. It 
will be hailed by every wide -awake radio man throughout the 
entire industry. 

The size of the OFFICIAL RADIO SERVICE MANUAL 
is 9 in. by 12 in. There are several hundred pages, printed on 
good paper, and the book contains hundreds of illustrations and 
diagrams. 

SPECIAL OFFER 
The price will be $3.50 upon publication of the book; but to 

our own subscribers and readers, we have a special pre- publica- 
tion price of $2.50, prepaid. This price will be withdrawn the 
minute the book is published, which will be during the next 
six weeks or sooner. 

GERNSBAC% PUBLICATIONS, INC., RC -6 
96 -98 Park Place, New York, N. Y. 

As per your special offer, I enclose herewith $2.50 for which you 
e to send me postpaid, one copy of the OFFICIAL RADIO SERVICE 

MANUAL as soon as it is published, at the pre -publication price of 
$'.50. I understand that the price will be $3.50 as soon as the 
MANUAL is published. 

Name 

Address 

City State 

ç 
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Radio -Craft's Opportunity Column 
TO make this magazine of additional benefit to 

f i Service Men, RADIO -CRAFT has instituted a new 
feature, of which advantage may be taken, free 
of charge, by any Service Man who has enrolled 
himself in the NATIONAL LIST OF RADIO SERVICE 
MEN (by filling out in full the blank which is 
printed in every issue of this magazine). We will 
print short notices of the same nature as those 
which follow; and will forward to the writer of 
any of them the replies which may be addressed to 
him (by the number given) in care of RADIO- CRAFT. 
We can undertake to publish the same notice only 
once. 

We must reserve the right to condense all let- 
ters into their most essential details; and we urge 
all our correspondents who use this service to be 
as concise, though thorough, as they would be in 
the composition of a paid advertisement which would 
cost them several dollars. 

Service Men seeking employment should give, 
at the beginning, the important details which an 

M employer will first ask: and anyone offering em. 
ployment to a Service Man should be equally 
specific. 

It is desirable that references be given in all 
letters seeking employment, etc. -not for publica- 
tion. but in order that RADIO -CRAFT may verify 
the statements made, if requested to do so. by 
parties interested in replying to the advertisement. 

Please give all information for publication on a 

sheet of paper separate from the questionnaire, 
which is filed by us. Age, years' experience, do- 
mestic affairs, etc.; and do not forget to put your 
name and address on each sheet. We have several 
requests lacking these important details. which we 
cannot publish as yet. A period of at least one 
mouth must elapse between receipt of letters and 
publication; as the forms of RADIO-CRAFT close 
several weeks ahead. 

We cannot publish under this heading any ad- 
vertising of a commercial nature -for the sale of 
goods. or instruction, etc.; or for an employment 
agency. We cannot publish offers of general serv- 
icing for the public. or service representation of 
a manufacturer in a district. For the former, local 
advertising mediums are cvailable, and as to the 
latter. a manufacturer requesting such information 
will be given it directly from the files of the 
NATIONAL LIST OF RADID SERVICE. MEN. An- 
nouncements seeking or offering regular employ- 

- meut, however. will he accepted under the condi- 
tions stated above. 

The writers of any of these requests may be 

addressed as Opportunity- No. (number 
given below). in care of RADIC-CRAFT, 98 Park 
Place, New York City. 

(Opportunity 54) Service Man, high school edu- 
cation; 6 years' radio, one year's service; has own 
tools and testing equipment and many data; wishes 
work in Middle Nest. (Iowa.) 

(Opportunity 55) Licensed Operator. second. 
class, seeks employment. Signal Corps experience 
as staff sergeant. (Connecticut.) 

(Opportunity 56) Service Man and electrician. 
four years' experience. Available at reasonable 
notice. Age 23. ( Illinois.) 

+\ (Opportunity 57) Projectionist, 18 _years' ex- 
perience including radio, pioneer sound operator, 
qualified for supervisory position with theatre. now 
employed in first -run house. Age 37. Harriet 
(Connecticut.) 

(Opportunity 58) Service Man, nine years' ex- 
perience. 98!'/Ti grade on RI .\ N EM.\ course. 
seeks position servicing for dealer or group of 
stores in small city, nreferalay Arizona, New 
Mexico. or other western state. (New York State.) 

(Opportunity 59) Service Man. electrician. me. 
chanical drawing course, with own test equipment, 
wishes to connect with manufacturer to study line 
and advance. (New York City) 

(Opportunity 60) Service Man, graduate N,R.I 
in business for self two years, seeks position with 
manufacturer affording advancement: first salary 
less important. Anywhere but Chicago. Age 41. 
Single. (Milwaukee.) 

(Opportunity 61) Service Mats, one year's ex- 
perience. graduate RCA Inst., has reached limit 
of small town business and seeks position with 
manufacturer or large dealer. Age 21. ( Illinois.) 

(Opportunity 62) Service Man wishes position 
as Service -Salesman with distributor or dealer. 
(Florida). 

(Opportunity 63) Service Man, eight years' ex. 
perience, own business, amateur and short -wave ex- 
pert. would like to hear from manufacturer who 
maintains research laboratory on tubes and short 

waves; or from those interested in elimination in- 
terference. (Baltimore.) 

(Opportunity 64) Service Man, five years' ex- 
perience, RCA Inst. graduate, wishes employment, 
preferably on road. Age 20. Single. (Nebraska.) 

(Opportunity 65) Service Man, one year's ex- 
perience, graduate high school. N.R.I., factory ex. 
perience, wishes position with radio or television 
manufacturer, affording prospect of engineering 
study. Starting salary not important. Age 21. 
Single. (Florida.) 

(Opportunity 66) Young man, several years' 
radio experience. especially battery sets. wishes po- 

sition with radio dealer as Service Man and re- 
pairer. Age 21. (Manitoba.) 

(Opportunity 67) Service Man, in business, 
wishes representation for manufacturer of good 
receivers. (South Dakota.) 

CLASSIFICATION OF WAVES 
How long can a short wave be? That is a ques- 

tion of relativity. In Europe, where they broad- 
cast up to 1875 meters, those waves below 600 
meters have for years been called "short "; in this 
country, those below about 300 meters have fallen 
into that class, in popular language. 

But, by the short-wave fans, anything alave 80 
meters has for some time been considered "long." 

.\ recent conference of radio authorities in 
Europe has led to this ruling: 

Waves above 3,000 meters (below 100 kc.) -Long. 
\\'aves above 200 meters (below 1,500 kc.)- 

Mediunt. 
\1 ayes above 50 meters (below 6,000 kc.) -In- 

termediate. 
Naves above 10 meters (below 30,000 kc.)- 

Short. 
Naves below 10 meters (above 30,000 kc.)- 

Ultra- Short. 

STATIC IS DECREASING 
Short -wave reception across the Atlantic has suf- 

fered for some months during the past fall amp 
reinter on certain wavelengths. as rebroadcasting 
engineers, amateurs and fans observed; but it is 
coining back to normal. The coincidence of this 
phenomenon with sunspot activity confirms the 
theory which is now generally held; that "storms" 
on the sun cause magnetic disturbances nn the 
earth. in addition to contributing to the erratic 
nature of our late weather. The sunspots appear 
to have a definite eleven -year cycle, with consequent 
effect on radin reception; and. as the period of 
maximum activity seems to be over, steady im 
provement in distant radio reception, and reduced 
static, may be rea.sonabl. , s; -, t I. 

CHANGE OF WAVE 
The French private .short -wave station styling 

itself Paris Radio Experimental, which has nightly 
broadcast on 31.65 meters, has decided to lower its 
wavelength to roughly 29 meters. in order to avoid 
interference with existing transmissions. The daily 
broadcasts begin at 10 p.m. G.M.T. and the power 
has been increased to 1,200 watts. It is now pro 
posed to carry out simultaneous broadcasts on 40 
or 72 meters and in the near future to transmit on 
400 meters. -:l mat ear Wireless, London. 

ULTRA -SHORT HAM RANDS 
New regulations of the Federal Radio Commission 

give the entire 2R- to 30- megacycle (10.708- to 9.994 - 

meter) and 56. to 60- megacycle (5.354- to 4.997. 
meter) wavebands over to amateur use: excluding 
therefrom commercial and other laboratory experi 
meuts. 

Amateurs must in future have available direct- 
current plate supply or its equivalent; and no ama- 
teur may have his shack on premises controlled by 
an alien. 

MARCONI'S LATEST TESTS 
A few days ago Senatore Marconi sent from his 

yacht. the Iilctfra, then in Genoa harbor. a radio 
signal which operated the switch opening a radio 
exposition in Australia, almost half round the 
world. 

l'rior to that time, short -wave listeners reported 
extensive tests between the Marconi beam trans- 
mitter at Dorchester, England. and the Electra. 
with phonograph records. on about 25 meters. 
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There :1re THRILLS 
A PLENTY on the 

SHORT-WAVES 

New and unexplored fie1d6 are open 
to the short -wave experimenter. Let 
Hammarlund help you get the most 
out of then. 
Whether you build your receiver 
for short -wave broadcast or code 
reception, remember that qual- 
ity of parts spells the difference 
between ordinary results and 
real thrills. 
Your dealer can supply you 
with Hanimarlund Short - 
Wave Condensers, Plug -in 
Coils for various wave 
bands, Chokes. Equal- 
izers, Audio Trans- 
formers and Shields. 
Experts say, ` ` Y o u 
can't buy better." 

Write Dept. RC6 for folder 
describing the many new 

Hammarlund Products. 

HA)IMIARLUND 
MFG. CO. 

424 -438 W. 33rd St., New York 

4t3m. R.,::., A,i 1.,-- 

ammarlund 
PRODUCTS 

Radio Science Now 
Eliminates Your 
Radio Aerial 
B ETTERS YOUR r 
RECEPTION - OW) 
For all Electric Sets N 

Radio s 

,ol' 

io science has now 
eliminated the aerial LIT 
just as it did the messy 
batteries. Only $2.50 
A little Bakelite case 
2 ¡x4% that screws on 
wall or in set cabinet is 
Radio's RecentTriumph. 
Brings 'em all in, gives 
clearer tone, cuts down 
interference. 

BUD RADIO, INC. 
2744R Cedar Ave. 

Cleveland Ohio 

oUO 
ANTENNA 

ELIMINATOR 

RADIO BARGAINS 
7 -Tube A.C. Sets $26.50 
8 Eliminator. Icone Dry. with 280 tube. 1S0 tolls, 

tvIII operate up to ten -tube set. full guaranteed. 6.75 
A B C Power Peeks 8.75 
Power and Filament Transformers e no 
Tubes: t -X type. 30 -dam renlasement guarantee. No. 210, 

82.25: No. 2 70. 52.35: No. 281. $1.85: No. 245. 
No 221. $1.65: No 227, 75e; No. 220. 65e: No. 471, 
75e. Andin transformers. 75e. Cartable condensers, 50e. 

CHAS. HOODWIN CO. 
4240 Lincoln Ave. Dept. F -15 Chiusi, Ill. 

DEALERS IN RANKI(1 'T 11.1D1O STOCKS 

li5die s ' .sain. f!s..c . a i+C _: 1 s i }le.R O. v a,, Y >gs IA lw mi. .a laguibritigilluen 
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For all electric sets. Radio 
science's recent 

triumph in eliminat- 
ing unsightly wires ANTENNA 
about the home. A E 
little Bakelite case 

ßUD 
LIMINATOR 

that screws on wall $ 
or cabinet of set. 
Brings 'em all in, Only 

J 
gives clearer tone, 
cuts down interfer- 
ence. 

BUD RADIO, INC. 
2744R Cedar Avenue 

Cleveland Ohio 

Write for Information about the NEW 
H -F -L MASTERTONE 

LABORATORY MADE RECEIVER 
The Year's Outstanding 

Radio Achievement 
NIGH FREQUENCY LABORATORIES 

28 N. Sheldon St. Dept. 77 Chinos, III. 

BRAXTON -KING - 
SCREEN GRID 

A. C. Superheterodyne Tuner will work 
with any two -stage amplifier 

Write for Information 
MISSISSIPPI VALLEY RADIO CO. 

914 Pine St., Dept. A, St. Louis, Mo. 

Screen Grid Auto -Radio 
Ile among the first to have an Auto -Radia tI.0 rn- 
fae:ured specially for operation in Autamnbi l.- .1 
planes. and Motor Roos. A six -tulip no ,.. 

t. man elous tone. single -dial control, 

$49 Fits 
co 

ts any car. Installed easily by anyone 
Prieto, including tubes .50 

TRAVELTONE AUTO -RADIO MFG. CO. 
2019 S. Wabash Ave. Dept. A -50 Chicago. Ill. 

o 
N 
E 
Y 

To Any Suit 
Double the life of your 

goat and vest with correctly 
matched pants, 100.000 patterns. 

Every pair hand tailored to your measure; 
no "readymades." Our match sent FREE for 
Your O. K. before pants are made. Fit 

OSUPERIOR MATCH CePANTS COMPANY 
115 So. Dearborn Street, Dept. 377, Chicago 

!a MAKE BIG MONEY 
.lust nut. Lights gas Instantly nll6,mt 
spark.: or flame - Sells like sildtire 
wherever gas Is used -Retails for 2:,e. 

MYSTERY GAS LIGHTER 

PACKED INDIVIDUAL CMaS WIN ISSloLCTIox1 

Sample free or rush $9.00 per gross or $1.110 

SFG6. 
n 

New 
NEW 

Method 
METHOD 

Bldg. Bradford,GPa. 

o 
N 
E 
Y 

SONG WRITERS! 
ÉI:(vt -*j!1 Substantial Advance Royalties 

oat 
_ 

!BUiaK en are paid on work found acceptable for pub- 
. li.'at ion. Anyone wishing to write ether 

1h arorda or musie for songs may submit 
work for free examination and advice. 
Past experience nnseeessary.New demand 
greeted by "Talking Pictures ". fully de- 
scribed In mar free book. Write for it 
Today- Newcomer Associates 
751 Earle Building, New York, N. Y. 
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(Continued from page 648) 

ample, could be improved by this circuit arrange- 
ment? 

(.\.) The superheterodyne incorporates an am- 
plifier which is tuned (at least at its input and 
output) in such a manner that its stages are called 
on to handle only one frequency range; this is 
brought about by "changing the frequency" of the 
signal. On the other hand, the " untuned" R.F. 
amplifier is designed to accept, and amplify with 
as little discrimination as possible, any frequency in 
the broadcast band. This subject was discussed 
quite thoroughly by Mr. Grimes in the Cooperative 
Radio Laboratory section of RADIO -CRAFT (page 458 
of the March issue, with illustrative diagrams). 

The "untuned" R.F. amplifier (as a matter of 
fact. every circuit containing resistance, capacity 
and inductance is tuned to some frequency; and the 
"untuned" or "aperiodic" circuit is really one that 
is working a long way from its natural frequency) 
was in favor in the early day. The need for 
selectivity led to tuning the R.F. stages: and now 
we have timing devices -such as a band -pass filter 

-separated from the amplifying stages (as in Fig. 
t )6411). 

In some designs of superheterodyne, the "inter- 
mediate-frequency" output of the frequency -changer 
is at high R.F. frequency, such as that used on the 
broadcast band; and the " untuned R.F. amplifiers" 
suggested by Mr. Bell could be used. The only 
advantage is that, under varying conditions, met 
with in different locations, the operator could choose 
the intermediate frequency best adapted to avoid 
station interference. It is necessary that the inter- 
mediate frequency, whatever it may be, shall be 

evenly amplified over a band of ten kilocycles, or 
n, and that the undesired station frequencies be 

kept out of this amplifier. 

TRANSFORMER TROUBLE- INDUC- 
TOR DYNAMIC - RUSHING SOUNDS 
(65) Mr. J. R. (lope. Banff, Alta.. Canada. 

(Q.) In a set having low volume, I found that 
placing my fingers across the first A.F. primary 
drought the volume up to normal. Continuity tests, 
etc., failed to indicate any defect in the transformer. 
Condensers and resistors across the primary failed 
to be of any use. Could you explain such a case? 

(A.) It is probable that the correct voltages were 
not being supplied to the tubes. Whenever a signal 
of even moderate amplitude reached the grid of the 
first A.F. tube it overloaded the grid which, operat- 
ing at the wrong point on the characteristic (for 
lack of sufficient "B" or "C" potential) choked up. 
Reducing the input by shunting the primary with a 

resistance kept the input to the tube within the 
working limits of the first stage of A.F. 

Also, a defective transformer might cause such a 
condition, by leakage between primary and second- 
ary, whereby the signal energy transferred is in 
inverse proportion to the amount of energy input, 
due to leakage. A similar effect is sometimes caused 
by a defective socket. It is assumed that the tolte 
has been tested, or replaced, to see that it is not 
the source of trouble. 

Occasionally it is desirable to supply the lack of 
an R.F. choke coil in the detector plate lead. and 
by -pass it to ground with a condenser. This con- 
denser may have a (fixed) capacity of about .0005 - 
mf. or .001 -mf. The purpose is to prevent R.F. 
energy getting to the A.F. circuits. 

:Mother cause of trouble may be an open circuit. 
in the primary, that is partially closed through a 

high resistance. Testing for continuity with a high - 
resistance voltmeter would give an indication that 
might seem to indicate a perfect winding; while 
tinder the load of the tube the current passed 
through the circuit would be too little. Of course. 
a simple "cutand-try" method of proving the case 

is to substitute another transformer for the ques- 
tionable one. If this remedies the trouble, the de- 
fective trait may he sent to the makers for test 
and report by their laboratories. 

(Q.) How does the "inductor dynamic" repro- 
ducer operate? 

A.) A full description of this type of speaker 
(in the September, 1929, issue of RAttlo.CaAFT) 
may be toiled down to the statement that an iron 
armature. instead of being attracted to the magnet 
in what might be called a "to and fro" direction 
(Fig. Q65A) is arranged to move from side to side, 
in a "swing past" motion (Fig. Q65B). Because 

Fig. Q65.) In the ordinary magnetic speaker, 
the armature's stving brings it up to the pole - 
piece, as at A; in the inductor dynamic, it 

moves across the pole -piece, as at B. 

of this, the armature cannot hit the magnet, but 
must always swing past it. This is clearly shown 
in the simplified illustration herewith. 

(Q.) Ilow can I reduce an intense rushing 
sound, which is continuously present in the speaker 
of an Atwater Kent "Model 35" receiver? 

(A.) Rushing sounds in speakers may he gen- 
erally classified as due to: defective "B" supply; 
noisy tubes; noisy "C" battery; poor contacts; or 
interference pick-ups. There should be no difficulty 
in checking the latter possibility by listening -in at 
the detector output, or by substituting another set. 

The former faults may require some time to test 
out. The most simple way to proceed is to deter- 
mine whether the fault lies in the R.F. unit, the 
detector, or the A.F. unit; no explanation should 
be needed as to this procedure. After localizing the 
trouble, it may be found in: a leaky by -pass or 
filter condenser; a leaky A.P. transformer; a poor 
"A" contact; dirty tube- prongs or socket -springs; 
leakage between wiring leads; one defective cell in 
the "11" or "C" units (if batteries are used); a 

defective grid leak: or feed -back in either the A.F. 
or R.F. circuits (not a very usual cause). Defec- 
tive phone curds may cause the reported effect; 
since a cord may absorb moisture, or some of its 
conductors may break and cause crackling sounds. 

"SINGING" A.F. CHOKES 
(66) Mr. Frank Benton, Brooklyn, N. Y. 

(Q.) I have bought several audio chokes which 
S0011 developed characteristics of a "singing trans- 
former" on strong signals. Am using two '71.\s in 
push pull with 180 volts of Willard storage "B" 
batteries, in the manner shown (Fig. Q66). Would 
a 2 -amp. audio choke of the "A" eliminator type 
have the proper characteristics; or would an 80 -ma. 
audio choke be more practical? 

(Fig. Q66.) Mr. Bentons circuit, which this 
department does not recommend, is not push - 

pull. 

(.\.) "A" eliminator choke coils are quite un- 
suitable as audio -frequency choke coils, because of 
their low inductance under reduced current. Sing- 
ing in A.F. units is traceable to either the me- 
chanical motion of laminations (remedied by tight- 
ening or wedging them) or circuit oscillation 
(remedied by filtering, by- passing, changing trans. 
formers. damping circuit with resistors or detttn- 
ing with small condensers, neutralizing the circuit, 
or re- locating the parts). 

TUBE TESTING DATA 
(67) Mr. Raymond Shaw, Decatur, Ill. 

(Q.) \ \'hat should be the value of R (in ohms) 
in Fig. I, as shown in the article "Vacrum Tubes 
for Radio Reception," on pg. 322, Jan. :930, issue 
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ENV NS,AERO- MECHANICS,S 
RIMENTS, FORM ULAS, KINKS, 

WOOD AND METAL CRAFTS, RAFTS, RADID KINKS. 

HERE is the latest and most up -to -date magazine of its kind that 
lias ever been published. Edited by Mr. Hugo Gernsback, 
veteran publisher of radio and scientific magazines for over 

20 years. 
The new magazine is chock -full of the latest inventions, new devel- 

opments, how -to- make -it material, home mechanics, woodworking, metal 
craft, radio experimentation, etc. 

But the important point about this new magazine is that it is thor- 
oughly practical from beginning to end. No theories, no scientific 
accomplishments, no reading material that is not 100% practical in 
everyday life. 

The magazine contains dozens of valuable articles showing how 
you can make things not only for yourself but how you can make 
money out of them immediately- that's the big thing. 

The first issue of this magazine will be out on June 1st. Or if you 
wish to take advantage of several fine offers for a year or two- years' 
subscription, fill in the coupon at the right. 

EVERYDAY MECHANICS PUBLICATIONS, Irlc. 

15c 
The Copy 

OUT 
JUNE 1sT 

On All 
Newsstands 

A Special Offer 
and saving are made for readers of this magazine. 
EVERYDAY MECHANICS will be sent to you 
for one year at $1.00; two years at $1.90; and three 
years at $2.70. Remember each issue bought on 
the newsstand costs fifteen cents the copy. 

Mail Coupon Today 

96 -98 Park Place New York, N. Y. I 

EVERYDAY MECHANICS PUBLICATIONS, Inc. 
96-98 Park Place, New York, N. Y. RC-6 

I wish to take advantage of your special offer. 
Enclosed find for which send une EVERY- 
DAY MECHANICS for years. Check one 
of the following. ' 

( ) 1 year for $1.00 ( ) 2 years for $1.90 

( ) 3 years for $2.70 

Name 

Address 

City ... ..... State 
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Over the Mountains 
from LosÄngeles i - , 559 M es /f 

LLD 
oá1 F. 

\Amwj Gallons./ GAS 
Think of Ill FIVE liCN UI:e O pt I I1 -NINE MILES °vet 
sough mountainous country burning only ELEVEN GALLONS 
OF GASOLINE. Imagine more than FIFTY MILES TO THE 
GALLON. That is what the WHIRLWIND CARBIJRETING 
DEVICE does for D. R. Gilbert. enough of a saving on lust 
one trip to more than pay the cost of the Whirlwind. 

THEWIiIRLWIND SAVES MOTORISTS 

NiWONS .OF DOLLARS YEARLY 
Whirlwind users. reporting the results of their t, .. ,a.:ed at 
the results they are getting. Lenten keep stream .s . the office 
telling of mileages all the way from 22 to 59 miler on a gallon. re 
suIting In a saving of front 25% to 50% In gas bills alone. 
Mark A. Estes writes. "I was making lr miles to the gallon on my 
Pontiac Coupe. Today. with the Whirlwind. I ant making 355.10 
miles to the gallon." 
P. P. Goerzen writes: "34 -6-10 miles with the Whirlwind. or a gain 

f ¢1 miles lathe gallon." 
R. I Tulps "The Whirlwind increased the mileage on our Ford 
truck feos 12 to 26 miles to gallon and 25% in speed." 
Far owners all over the world are Saving money every day with 
the Whirlwind. besides having letteroperating motors. Think what 
this means on your r. Figure up your savings -enough for a 
radio -a bank account-added pleasures. \\'hy let the Oil Corn. 
manies profit by your wastet Find out aleut this amazing little 
device that will pay for itself every few weeks. 

FRS ALL CARS 
la lust a few minutes the Whirl,, ind ran be Installed on any make 

car. a ar. truck or tractor. ht's actually less work than changing your 
í,0, or putting water In your battery. No drilling. tapping or 
changes of any kind necessary. It is guaranteed to work perfectly 

.any make of car. truck or tractor. large or small. new model or 
id model. The more you drive the more you will save. 

SALESMEN AND DISTRIBUTORS W 
FREE SAMPLE AND $100.00 A WEEK OFFER 

Whirlwind men are raking big profits supplying this fast selling 
device that car owners cannot afford to be without. Good territory 
is still open. Free s mple offer and full particulars sent on re- 
quest. lust check the coupon. 

DU 
No matter hat kind of car you have --no matter how big Rae eater 
It --The 

what 
will us you money. We absolutely guarantee 

that the Whirlin will more than wave i cowl gasoline alone witn 
thirty days. or the trial will cost you nothing. W e invito you to test it 
at our rink and expanse. You are to 4e the sole judge. 
01 FREE TRIAL COUPO 
Whirlwind Mfg. Co.. 
999 -247 -A Third St.. Milwaukee, Wit. 
Centime') You inlay send (l t e full particulars of your 
Whirlwind Carburet ing device and free trial offer. This 
dues not obligate me In any way whatever. 

'NAME 

IDi)RESS 
CITY 
t OE STY STATE' 
( ) Cheek here if you are interested in lull or part time 
salesman position. 

A new radio thrill for you! Listen in DIRECT to 
London, Paris. Berlin, Buenos Aires and other broad- 
casting slat Ions t hrtughmn the uorld via short waves. 
Enjoy unique foreign programs from strange lands. ou 
ordinary receiver cannot lune ln these low -wave stations. 
WORLD-WIDE RECEIVER gets all to resin ureter sial ions 
ssllh surprising clarity. 
SEND NO MONEY! Just write your name and address 

ana 
postcard and ark no to send you this wonderful guar- 

teed short -wave set P:o' past pun $0. 15 plus a small 
delivery charge. Write today! 

CHAS. HOODWIN CO. 
4240 Linrein An. Dept. F -150 Chicago, Ill. 

For the 
Radio Worker 

.00.0 Learn from the ex- 
perience of OTHERS. p e 

Give fellow -workers the 
benefit of YOUR exper- 

ence. The ELECTRAD 
FORUM is the organization 
t brings you together. Dues, 

$5 per year, include unique monthly 
magazine of inestimable value. Write 
Dept. RC -6 for details and application 
blank. 

ELECTRAD FORUM 
1440 Broadway, New York 

a.,,-n, 

June, 1930 

a e 

VD UME LbNTROL «ttt 
BALANCE CONTROL 
.000045 MF. 

( 00055 MF. rz .00Rß F. 

000tS MF, . 

ANT. 

4DOW 

0005 MF. 
'99 

JACK\ 

'99 

SW .15 Me. 

A- C. A+ B- B4f 590 C- 

(Fig. Q68.) .Schematic circuit of the "Tom Thumb- Portable, in its screen -grid model; dry cells 
supply the "A' current. a built -in loop antenna is used. 

Of RnInlo-CRA FT (in Which a "simple tube tester" is 
described), to test all standard tubes? 

(A.) The resistor R used in the mutual conduc- 
tance tester which was described in that article (by 
Mr. C. W. Palmer) should have a value of 1,500 
ohms. Any wire -wound or carbon resistor of good 
make may be employed and calibrated as described 
in the article. 

(Q.) What should a meter (scale 0 -10 milliam- 
peres) read whets R is correctly adjusted to "show 
no change "? 

(:\.) The plate current reading at "no change 
position" will be somewhat less than the normal 
plate current for the tube. The actual plate cur- 
rent depends entirely on the tube, and the voltages 
supplied to it. 

(u,) Should not the third (and fifth) equation: 
I I 

Eg R 
read, instead, 

I' 1 

Eg R 
(A.) The two changes that you suggest should 

be made; as the original contained typographical 
errors. The formula represents simply Ohm's Law 
in this shape: 

I l 

E 

CAR -RADIO LAWS -AUTOMOTIVE 
RADIO -"TOM THUMB" PORTABLE 

(68) Mr. Charles Rencivenga, Brooklyn, N. \'- 
(Q.) Is there any regulation that would pro 

hibit my installing a radio receiver in my car? 
(. \.) There is no such regulation in the State 

of New York. lion -ever (as pointed out by Mr. 
Gernsback, writing in the May issue of RAnio 
CRAFT) such regulations are in force in other states, 
notably Massachusetts and New Hampshire. We 
also note that, under the provisions of a new law in 
Michigan, a fine of $1,000 or imprisonment for 
six months, or both. is the punishment for equip- 
ping, or using. an automobile with a short -more 
receiving set unless the car is used or owned by 
a peace officer or unless a permit is granted by the 
police authorities. The law was enacted to pre 
vent the receipt of broadcast warnings by those 
for whom the Police Department are instituting 
search. (All the Detroit police cars are equipped 
with radio apparatus). The constitutionality of 
these regulations is another question. 

(Q.) Is it passible to install an ordinary five - 
tube battery set in an automobile? 

(A.) A regular radio receiver of any type 
suited to the available power supply, may be in- 
stalled in a car: although it is advisable to use one 
of exceptional sensitivity if really satisfactory re- 
sults are to be expected. Then again, it is usually 
desirable to design a compact receiver that will fit 
more closely into the available space, than the 
average set. 

. \n aid toward convenient location of such a set 
is the use of "remote tuning," and this necessi- 

tates special construction. Details of modern auto. 
motive radio installations have appeared in the 
February, March and May issues of RADIO -CRAFT, 
as well as elsewhere in this number. 

(Q.) Please show the schematic circuit of the 
"Tom -thumb" screen -grid portable set, with coin 
lonent values. 

(r\.) The diagram of the screen -grid model of 
this compact set is shown in this department. 

DX WiTH OLD -STYLE SET 
Editor, RADIO-CRAFT: 

In reply to the inquiry of Mr. E. M. Welling in 
the December issue, I wish to say that I also use 
a set with six '99 -type tubes; and I agree with him 
that distance lies in the tubes used, and not the 
hookup. I have verifications from every state ex- 
cept South Carolina, and every Canadian province 
except Prince Edward Island. I have picked tip 25 
stations in Cuba, 17 in Mexico, 55 in Canada and 
710 in this country. Here is a list of foreign sta- 
tions from which I have had a letter of verification. 
(List of fifteen foreign countries, including .4us- 
tralia, India, Japan, A'cze Zealand. South Africa, 
Hungary, Switzerland. Sweden, Denmark, Austria, 
Spain, Germany, England. and Brazil.) Would you 
consider this much of a record? 

EDWARD C. BARRETT, 
20 Grant Avenue, .11anoa Heights, 

Llanerch, Penn. 
(Some extraordinary reception is attained in cer- 

tain places; but any such record as this is not to 
be obtained, with the most powerful sets, except in 
a few favored locations. The only effective com- 
parisons are those between two receivers on the 
same antenna -or the same receiver on two dif- 
ferent antennas.- Editor.) 

PREFERS THE PERIDYNE 
Editor, RADIO -CRAFT: 

After 18 months' operation, with every station of 
consequence on my log, perfect tone, ease of tuning, 
and volume enough to dance by, I want to thank 
you for the Peridy'ne circuit. I have heard most of 
the late receivers, but none compare with it in tone. 
I like the battery set best; as I believe ,it to be 
more quiet. Furthermore, no other receiver I have 
ever heard has its selectivity: it will separate any 
stations that can be separated. 

GRAHAM M. I.VLF.S, 
422 Kentucky Ave., S. E., 

11 'ashington, D. C. 

ANTIPODAL BROADCASTING 
The return of the Byrd Antarctic expedition was 

signalized by the longest two -way radio broadcast 
yet effected, on \larch 11 -12. The welcome from 
Schenectady was relayed from Sydney, Australia, 
and thence by wire from Wellington to Dunedin, 
New Zealand; and broadcast in three continents. 
The reply of Admiral Byrd. who heard perfectly, 
was somewhat affected by "summer static" in the 
Tasman Sea between Australia and New Zealand. 
The two -way conversation was photographed on 
talking film for future reproduction. 
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Radio 's Greatest Bargains: 
H ESE are the greatest radio set bargains that have ever been offered. The radio sets 

Tlisted here are standard sets made by the greatest and best known radio set com- 
panies in America. 

All of these sets are battery sets (with the exception of the Freshman All - 
Electric A.C. Set); but this Is only one reason why they are sold at such ridiculously 
low 

The other reason is that these sets are mostly demonstration and display models from 
New York's largest radio and department stores 

We have been able to make connections with a number of houses in New York City. and 
we secured these fine sets at remarkable prices. Due to these circumstances. we are enabled 
to sell them to you at only a fraction of their original cost. 

IMPORTANT! -SET BUILDERS. CONSTRUCTORS AND EXPERIMENTERS 
TURN THESE SETS INTO BIG MONEY! 

_There are still many families and many houses not equipped with radio today. At the 

STROMBERG -CARLSON 523 RECEIVER 

prices at which we are selling them, it will pay you to install these sets and sell them at an 
excellent profit. 

A number of our customers have made as much as $20.00 and $30.00 an each one of these 
sets by installing them. Incidentally making a profit on tubes, loud speakers, etc. 

Remember, we do not sell you these sets as brand new. They all have been used some - 
hat, but they are all in excellent condition, and. by going over the cabinets with seine 

furniture polish, or otherwise ienovating them, they will make first -class appearance and. 

grmost 
instances, you will not be able to tell the set apart from a new one. This is your eat opportunity to make a few extra dollars, and we trust that you will not let tale 

opportunity go by. 
We promise reasonably prompt shipments. We have a large supply of these sets on 

hand, and. In most oases, can ship within 24 to 48 hours. 
ALL SETS ARE TESTED BY -OUR EXPERTS AND WE GUARANTEE THEM TO 

WORK SATISFACTORILY. 

FRESHMAN ALL- ELECTRIC RADIO FOR 
110 -VOLT A.C. OPERATION 

ONLY 
ONLY 

24.95 31 .95 

rioo model of the fatuous "Treasure Chests" was one of the first to introduce the i 

of electrification. k'Iair 2111í tubes and are 21111.í were recommended: all operating stiltases 
to be supplied from un external power unit operating Omn the light socket. soil as the 
No. 403 Audio Power (lit. (Of course, regular batteries nUY be used.) A beautifully- 
grained slanting wood panel carries the well -known phusphot bronze tuning and conirol 
escutcheons. The panel controls Include "long -Short Antenna" switch, and a Weston 
0 -7 sphincter. Jack on panel Is for phonograph pick -up. Neutrodyne rin-uit Is used 
Weight is 40 lbs. Cabinet Is 11 In. long s 11 in. deep s 13 In. high. Its appearance I. 
unusually att ractlse. Makes a flue appearance in any hone. The chassis of this set I. 
the same as the one used to complete the Na. 524 Console that listed for $230.00. Circuit will accouunalate either a I12.í or a 171.1 without ally changes in wiring. List price 
is Slc0.ne. 

RADIOLA 20 

This is a brand new and unused set. It comes in the original factory ease. The latest 
ups bra of the (munis l'ir,hnan all-elernil radio sets. It is 1929 model. This set uses 
1 type 227 tube, 4 22110, 250 and a rectifier of the 2s1 ty'I a. The Vouer pack is contained 
In a hall shielded rase at the rear of the chassis and within the caihtet; thus. it Is an 
entirely self -contained electric rech sers All enni pmenl Is housed in a gold and crystalline 
ulke finished metal cabinet 19 in long x 19 In. highs 12 in deep; set weighs apnroslmately 

lbs. The Freshman Electric Radio supplies the demand far simple, neat-appearing. 
Illuminated :Ongle -dial control, entirely self -contained, shielded. ail -electric radio set. 
lAst price le $911. ne. 

ONLY ONLY 

12° 14.95 

Two stages of tuned radio frequency amplifteation. a regenerative detector. and two 
.stages of A.F. amplification. using 4 lope 190 tithes and a 12211 for the last audio stage, la 
the arrangement of this rerelser. A marvel for sensitivity. Made by Radin Corporation of 
America. Like the big superbeteroynes of the sanie stake, druid dials are used. Three 
variable Imndensers are used and these are ganged. and adjusted by the left -hand or "station 
selector" dial. The two It.F. l ages are NEI'TII.í LI'zEI. Two jacks are unislded; in choice 
of one A.F. or two is obtainable. Two small black knobs on the lower right are controls 
which cary the filament circuit resistance. and two similar knobs at baser left : plut ruts 
for :-plate balancing condensers, Cabinet Is mahogany. The tube sockets are moulded in 
single strip of hakelite. This strip is supported on sponge rubber. .í terminal drip is 
prodded, to which M fastened one end of a 7 -wire laltery cable 5 ft. long. The deter con- 
structor can adapt this chassis to short -scare operallan by mounting sockets for plut -in ed N. 
and by doing a hit of engineering with the litigable condensers. Overall dimensions are: 
19 x lit x 11 inches high. It weighs 21) (mends. List price is $1112.5q 

FRESHMAN "MASTERPIECE" TYPE E 

ATWATER KENT MODEL 35 

One of the most compact recelvers ever orreied ln the public. It is of the Hoed radio 
frequency type. The first stage of R.F. Is unluned and acts as a "blocking" tube. Circuit 
oscillation Is prevented by the use of grid suppressors, of wilirh tiro are pros lied. Thera 
is a anal of three stages of II. F. amplification and two of A.F. Three variable condensers 

bre used. Overall dimensions are: 17% g S s 5% Inches. The ehaasls Is housed In 
own crackle -finish pressed petal cabinet. This Is a " e -dial control" rerelser. A "full 

d Sian" moulded bakellle dial controls the variable condenser gang; another nnulded control 
orles the filament 'tat. It weighs 12 pounds. Incorporated In this net la a 6-wire eable, 

each aire of which is rubber insulated and "color asaird." A power tribe may be used ln 
the last stage. Phosphor bronze "belting" couples the two side condensers In the central 

ne. upon the shaft of which the tuning á1a1 Is fastened. This shielded receiver has very 
high "adn" and may be used with antennas of any length. The variable condensers are of 
the "single bearing rotor" type. This eel takes the following tubes: 5 trite 201.'. and one 
Isle 112A or 17I.í tubes. list price Is $05.00. 

FRESHMAN 3 -DIAL "MASTERPIECE" 

ONLY 
ONLY $ 

$ 5.00 

1 
- 

1.95 

This Is n single -dial receiver (what everyone wants) and, like the A.K. 35, It uses a 
phosphor bronze "belt" to couple the three 19 -plate brass variable condensers. Six tubes 
are required for this set. Easy to turn over at a big profit. ils n erall distensions are: 20 
x 111 x Iti Indies high, and tit slanting panel mesures 7 z la x 1 /:I2 inch. It Is of brown 
crackle -finish metal. Weight of set is 21 pounds. The escutcheon in the middle of the 
panel has en opening through which the dial setting n r he seen; a send -circular rheostat 
for snlune eon)rol is adjusted by the small knob to he nseen below the tuning knob. At the 
extreme left Is little 13 -plate condenser connected front grid to filament of the first R.F. 
tube, for obtaining distant station programs. The first lt. F. Is uni und, while the second nd 
apfl third are tuned; irrupt osrlilal imi being presented by the use of grid suppressors. 
'fads set Is des) aced to be used with Ose type 201.í's and a type 112 tube. The cabinet Io of 
two -tone mahogany sender. with a nickeled. full -length Plano hinge. List prlee is $89.50. 

Send for FREE RADIO SET CATALOG- 
A Postal Card Brings It 

This Is distinctly Custom Built set. Where It was thought that a change of parta 
wool.' innnne the performance of the receiver, the change has been made, Although. In the 
main, the circuit Is that of the famous "Matierplere." There are three standard It.l'. tolls. 
Kiel three standard Frealunan tellable condensers (19 plates) made with brass plates. The 
panel is mahogany hard - rubber, 7 a ln x 3 /16-Inch thick; the baseboard is the sane size 

seul material. A Cutler -hammer push -pull snap sit itch Io used. Ample volume control 
Is obtained with the two panel -mounted rheostats. One la 25 and the other is 10 shun.. 
Two phone jerks are provided for loud speaker cnnnertlon to first audio or second audio 
output. Seven battery connection binding poste are mounted on the rear of the baseboard 
file dials are black, moulded. Tills set takes five type 2111A tubes. Total weight Is 12 
pounds. The overall dimensions are 2014 s 9 v q -O -has high. The cabinet Is finished In 
mahogany, to mach the panel. Tue set lists for $60.00, 

HOW TO ORDER 
Remit amount by money order, cash or certified check (per- 

sonal checks occasion delay). Order direct from this page at 
prices quoted. No. C.O.D. orders on this sale accepted. 

RADIO SPECIALTY CO. 
BUY FROM RADIO'S OLDZST MAIL ORDER SOUSE 

98C Park Place 
New York City 
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AERO SHORT -WAVE 
Automatic TUNING UNIT 

(Protected by patents pending) 

SHIFT DIAL SET 
APPROXIMATELY 
HALF WAY 65° 

Exclusive Features 
W. H. Hoffman and Don H. Mix, than whom there are no better 
known short -wave experts, are the designers of this tuner. 

Automatic range, 15 to 90 meters; full range, up to 200 
meters. 
No plug -in coils used in automatic range. 
Easiest tuning device known. 
Tunes even more slowly than broadcast receiver. 
Special attachment enables it to reach 200 meters. 
Anyone can operate it. 
The days of fooling with plug -in coils are over. Amateurs 

can now have a real thrill by this 
new automatic tuning device. Read 
the complete story in February 
QST and May RADIO -CRAFT, 
and then mail your order to Aero 
Products for the complete built -up 
unit. Be first to use this remark- 
able short -wave apparatus. 

TUNING D/AL AT /00 
WAVELEMiTH 

APPROX/MATELY 
50 METERS 

A Marvelous Improvement 
NO PLUG-IN COILS 

Range 15 to 90 meters. Easiest tuning short -wave 
receiver known. The tuning unit consists of two 
controls. The right -hand control, which will be 
termed the shift control, and the left -hand control, 
the actual tuning device. In addition to these two 
controls it will, of course, be necessary to have a 
regeneration control. 
For those who desire to employ it for television or 
the upper phone band, a special attachment may be 
secured. 

OPERATION 
The tuner is operated in the following manner. As 
a specific example, with the right -hand dial set at 
nine degrees, revolving the left -hand dial through 
180 degrees, you will cover from 19.1 to 22.6 meters. 
The next step will be to move the shift dial to 13 
and tuning over 180 degrees, as before, this time 
covering from 21.9 to 25.7 meters. This process is 
continued through 180 degrees on the shift dial until 
you have reached the maximum automatic wave 
length, which is 90 meters. 

You will note that the tuning dial, in the first in- 
stance when tuned through 180 degrees, covers only 
31/2 meters, whereas ordinarily when using plug -in 
coils your tuner, when passing through 180 degrees, 
generally covers at a minimum of 25 meters. This 
same speed of tuning is maintained throughout the 
entire short -wave spectrum, and it is for this reason 
that this tuning arrangement surpasses any known 
method. 

This unit is furnished completely assembled to the 
amateur, and may be built into either a short -wave 
converter or receiver. 

For those desiring to go from 90 to 200 meters a 
special device may be had, making its range then 
from 15 to 200 meters. Net price of attachment, 
$5.90 extra. 

A general chart is furnished with each unit specify- 
ing the settings for the shift dial, which will enable 
you to approximate the wave length for each setting 
on the shift dial. 

This tuner is not sold through the usual trade channels, but is sold to amateurs only direct 
from factory at special low net price. Be sure to send post office or express money order 
for $19.50 with your order. Shipments will he made in order received. Be first to order. 
Attach your money -order to coupon below and mail today - NOW! 

AERO PRODUCTS, INC. 
4611 E. Ravenswood Ave., Dept. 2550, Chicago, U. S. A. 
Dear Sirs: 

I want to be one of the first to secure the new Aero Short -Wave Automatic 
Tuning Unit. Enclosed is money order for $19.50 which is your low opening net 
price to amateurs only. 
Name 
Street and No. 

City State 

PRICE ONLY 

NET 
AERO PRODUCTS 

INCORPORATED 

4611 E. Ravenswood Avenue 
Dept. 2550 

Chicago, Illinois, U. S. A. 

t 
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[JUST OUT! Latest Exact Information from A to Z! 
1 

We take pleasure in announcing: ''AUDELS NEW ELECTRIC LIBRARY" 
New and More Uses for Electricity offer great opportunities to men who can 

handle this power correctly. Modern electrification of industrycalls for trained 
men who know how to handle electricity accurately. 

-.11114 1.100/1111101011100-001 

Simple as A. B. C.= ̀Audels New Electric Library" gives latest, 
exact information from foundations of electrical practice to 

latest modern applications. This is a NEW practical and 
theoretical course in electricity for home study and 

ready reference. 
Here are the answers to your questions, 
n you the real dopethatevery electrician 

'Or must know. They chart your knowledge, 
4a : 

re 
taking away the uncertainty of 
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°G NEW! 
t,,,O SATISFACTION GUARANTEED! 

`Audels New Electric Library" 
is backed by our 50 -year record 

as helping hand publishers. Satis- 
faction always guaranteed. 

Latest information, 
fully illustrated, 
covering: 
Fundamental Principles and 
Rules of Electricity. Magnetism. 
Armature Winding. Repairs. Dy. 
namos, D-C Motors,Construction, 
Installation Maintenance and 
Trouble Shooting. Tests and 
Testing Instruments, Storage 
Battery. Construction and Re. 
Pairs, Alternating Current Prin- 
ciples and Diagrams. Power Fac- 
tor Alternators. Transformers, 
A-C Motors. Windings, Recon. 
meeting. Converters, Switches & 
Fuses. Circuit Breakers, Relays, 
Condensers. Regulators. Recti- 
fiers. Meters. Switchboards. 
Power Station Practice. House 
Light & Power Wiring, Circuits, 
High Tension, Transmission, 
Plans. Calculations. Code, Elec. 
Pic Railways. Signals. Elevators, 
Hoists & Cranes, Gas Engines. 
Auto & Aero Ignition. Starters. 
Radio. Telephone. Telegraph, 
Bells & Signals. Motion Pictures. 
Talkies. Lighting, Illumination, 
Electric Refrigeration, Heating. 
X- Ray,Plati ng, W e lding. Pumps, 
Compressors. Domestic & Farm 
Appliances, An Electric Calcu. 
lator for Engineers and Mechan- 
ics, Practical Mathematics for 
Ready Reference. A New Elec- 
tric Dictionary & Encyclopedia 
of Words. 

Beautiful, 
Timel Books 

Read for Profit 

Books 
Now on Sale 5 in Preparation 
The Library contains 12 
books -the first 7 books 
containing 3600 pages with 
thousands of diagrams and il- 
lustrations are now ready; the 
remaining 5 books are in prepara- 
tion. A pocket -size, flexibly bound 
series that is valuable wherever 
electricity is used. 

Beautiful, timely books for service - 
pocketsize; completelyillustrated withdia- 
grams and charts; simplified, easy to read 
and understand. No electrical man can afford 
to pass up this opportunity. Extremely low 
price; buy on your own terms. 

iiUi ÓÑ YOUR OWN TERMS 
I PLAN 1 -ONE BOOR A MONTH 

Please enter my subscription to "Audels New Electric Library" to 
consist of twelve volumes, price $1.50 a volume ($10.60 for the seven 
volumes now ready). Mail one volume each month and as they are re- 

I ceived. I will mail you $1.50 promptly. 
PLAN I -PAT SOa OR MORI A WEEK 

IPlease ship me for one week's free trial the first seven volumes of 
"Audels New Electric Library." 51.60 each ($10.60 for the seven vol- 
umes now ready). The remaining live volumes to be mailed as issued 
at 51.60 a volume. 1f satisfied, I will mad you 60e or more each week as 

Ipayment 
e 1 receive them at 

seven hooks 
o 

and 1 will pay for the last five nun)- 

PLAN 3-CASH PRICE S9.9S 
Please ship me postpaid "Audels New Electric Library" for which I 

encloseremittance$9.98in full payment for the seven volumes now ready. 
You are to ship me on one eek'a trial the remaining five volumes 

as they are issued for which 1 ill either pay $1.60 each as received or 
I return to you. This price is 'vied o° n nt , cash discount. 

THEO. AUDEL & CO., 
65 West 23rd St., New York, N. Y. 

Please ship me the NEW "Audels Electric Library" on the 
plan marked (Xi. 

NAME....._ 

ADDRESS 

OCCUPATION 

EMPLOYED BY Ger 



JEWELL SET ANALYZ 
Pave me Way 

o S tits 
No. 579 Service Test Panel 

with Remote Control Box 

400 9510 11) 

s 110 

Another outstanding achievement by Jewell 
- an instrument unequalled in speed, 
accuracy, and convenience for radio service 
testing. Read these features: 
Remote control box with push button 
switches makes for rapid, convenient test- 
ing and easy reading of instruments. 
Control box is connected to panel with 
flexible cable and plug. 
Seven large 5', inch instruments with long 
legible scales. 

Capacity readings of .1 to 1 5 microfarads 
on 1.5 and 1 5 microforad scales. 
Readings of plate current, as well as plate, 
grid, and filament voltages simultaneously. 
Provides tests for all tubes, including screen 
grid under actual operating conditions. 
Continuity tests are read on a double 
ronge ohmmeter. 
Mail coupon for complete description of 
the Pattern 579. 

No. 199 Set Analyzer 

The Jewell Pattern 199 Set Analyzer is the 
most popular set analyzer on the market 
because it- 
Makes every practical radio field service 
test, including screen grid sets. 

Is simple to operate -does not require a 
radio engineer to use it. 

Is built to the highest standards through- 
out, and can be relied upon for accuracy 
as well as ability to stand the hard usage 
incurred in radio field service. 
Is endorsed by leading radio engineers. 
Is built throughout by manufacturers whose 
only business is the manufacture of pre- 
cision instruments. Has push button switches 
that select desired scales in test service, 
eliminating troublesome rotary switches. 
Is backed bya complete radio data service. 
Is the lowest priced complete set analyzer 
on the market. 
List price 
Dealers' price 73 12 

$97.50 

No. 41 Ohmmeter 

Here is an instrument that makes it easy 
to check rodio resistors quickly and accu- 
rately. The Jewell Pattern 41 Ohmmeter 
is a high grade D. C. instrument with a 
sub -base carrying a three -cell battery. 
Current drawn from the battery is very 
low and with ordinary use the battery 
lasts several months. It can be replaced 
conveniently. 
A knurled knob provides adjustment for 
battery voltage variation through a mag- 
netic shunt. In service the binding posts 
are short circuited before using and the 
pointer adjusted to the top of the scale. 
This corrects the instrument to the exact 
battery voltage, and resistance placed 
across the binding posts is accurately 
indicated in ohms direct on the scale. 
Construction of the Pattern 41 is rugged; 
the movement is of proven reliability and 
accuracy; it is an instrument that every 
service man should have. 
Write for bulletin. 

,Jewell Set Analyzers quickly pay for themselves. Service 
men who do not have good instruments pay for them 
over and over again in wasted time, costly service 
and loss of business. For sale by leading radio jobbers. 
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Jewell Electrical Instrument 

Company 

1642_K Walnut Street, 
your booklet 

return mail y 

Please send by Rodio Receivers" 

" Instructions 
for Servicing 

and the new Jewell bulletin on Radio Serv- 

ice Instruments. 
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