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SPEED

RADIO TUBES

FOR ALL NEW RECEIVERS
EVER ABREAST OF THE RADIO TIMES

$SPEED has achieved tremendous success
with these NEW tubes.

is obvious—QUALITY

The reason

247

New power amplifier Pentode, for
use in the output stage of AC
receivers.

Here They Are!

No. 235

New screen grid tube—designed to reduce
¢ross modulation and similar distortion,

No. 551

New screen grid tube—designed for same
purpese as type 235, although having
slightly different characteristics.,

No. 230

New general purpose tube, operating eco-
nomically at 2 volts, giving unusual service
though using very little power.

No. 231

New amplifier using 2 volts and extremely
low current consumption in same group as
types 230 and 232,

No. 232

New screen grid tube—for use as radio
frequency amplitier, operating at 2 volts,

No. 233

New power amplifier in the Pentode group,
operating on 2 volts with low current con-
sumption.

No. 236

New screen grid tube used mainly as R.F.
amplifier or detector in automobile sets.
In same group as type 237 and 238. Also
for use in D.C, sets.

No. 237

New general purpose tube — especially
adapted to autemobile use. Can be used
either as a detector or amplifier. Also for
use in D.C, sets,

No. 238

New power amplifier Pentode for use in
automobile receivers designed for it. Gives
unusual volume for small input signal
strength.

No. S 84

Developed expressly for replacement of
type C 484 in Sparton sets. Somewhat
similar in characteristics to the type 227.

No. S 82 B

Developed expressly for replacement of the
the C 183 in Sparton sets, possessing all
peculiar characteristics necessary for this
purpose.

No. S 83

Developed expressly for teplacement of
the C 183 in Sparton sets, possession all
the peculiar characteristics necessary for
this purpose,

$PEED

Quality is Making History Today. Write for Complete Details.

-

-7 1

| Still another addition to a big family. $PEED FOTO-I.LECTRIC TUBES.
Standard gas-filled type, red sensitive, caesium on cacsium-oxide silver-oxide.
Six months guarantee against defects.

Write for IForo-Lictric folder.

-

-

“CABLE RADIO TUBE CORPORATION]
e RCA:

Mdpss [Seam
230-240 NORTH 9:h STREET, BROOKLYN, NEW YORK

Teens®

www americanradiohistorv com
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07
Radio Jervice

Wor

Important and far-reach-
ing developments in Radio
create sudden de-
mand for specially
equipped and spe-
cially trained Radio
Service Men.

“Yhis excellent
| set analyzer
and trouble
shooter included
with our course

ANY skilled Radio Service Men are needed now to service
all-electric sets. By Dbecoming a certified R. T. A. Service
Man, you can make big money, full time or spare time. and
fit yourseli for the big-pay opportunities that Radio ofiers.

We will quickly give you the training vou nced to qualify as a
Radio Scrvice Man . . . certily you ... furnish vou with a mar-
velous Radio Set Analyzer. This wonder instrument, together with
our training. will enable you 10 compete successfully with expert
who have been in the radio business jor vears. With its help you
can quickly diagnose any ailing Radio set. The training we give
rou will enable vou 1o make necessary analysis and repairs
Serving as a “radio doctor” with this Radio Set Analvzer is but one

of training

\——/

of the many easy ways hy which we help you make money out of This amazing Ralic Set Analyzer plus the

RADIO-CRAFT 257

Radio.  \Wiring reoms for Radio, installing and servicing sets for
dealers, building and installing automobile Radio sets. constructing
and installing short wave reccivers , . . those are a few ol the other
ways tn which our members are cashing in on Radio.

As a member of the Radio Training Association. vou receive personal
mstruction from skilled Radio Fngineers. Upon completion of the
training, they will advise yvou personally on any problems which arise
m your work. The Association will help vou make money in vour
spare time. increase your pay. or start you in husiness. The easiest.
quickest, best-paying way for vou to get inte Radio is by joinin

the Radio Traiming Association.

ustru€tions gmven you by the Association will
transform  you into an expert quickly, \With
it, you cau locate troubles in all types of sets.
test CirCiits, measute stance :l\lll Con ]e“s‘“
capacitics.  dctect  defective tnhes Runowing
how 10 make repairs is easy: k ing what
the tronble is requires expert knowledge and
a Radin Set Analvzer. \With this Radio Set
Analyzer. you will be able to give expert serv-

ake big moaney, Possessing this
set analvzer and knowing how to use it will
be Imt one of the henefits that will be yours
as a member of the R, T. A,

Write for No-Cost Membership Plan

We have worked out a plan wherehy a membership enrollment need

not cost you a cent. Qur thorough training and the valuable Radio ! Fill Out and Mail Today! :
set analyzer can he vours. \Write at once and find out how easily | RADIO TRAINING ASSOCIATION OF AMERICA |
hoth of these can he carned . 1 1 p
Now is the time to prepare to he a Riddio Service Man.  Greater Dept. RCA-1 4513 Ravenswood Ave., Chicago, IIl. |
opportunities are opening up right along.  For the sake of extra | Gentlemen:  Send me details of vour No-Cost |
noney in your spare time, bigger pay. a business Of, vour own. a | Membership Enrollment Plan and information on |
position with a future, get in touch with the Riadio Training Associa- [ how to learn to make real monev in radio quick. |
tion of America now. | ) |
Send ior this No-Cost Membership plan and Free Radio Handbook | N I
that will open your eyves as to what Radio has in store for the ambi- | FVANE et puisnd @ 0-S AN bSO R R M B ¢ Kl i v I
tious man. Don’t wait. Do it now. l o |
ADUFCES 4o v a5t 26 = rape 4 A B Al B e
RADIO TRAINING ASSOCIATION OF AMERICA | |
Dept. RCA-1 4513 Ravenswood Ave. Chicago, il : City State :

www americanradiohistorv com
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LOUIS MARTIN
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NUMBER §

FDITORIAL:

Fxtra Money for Service Men..... By Hugo Gernshaek
NEW DEVELOPMENTS IN RADIO:

Television Nids the Blind.

The “Talf-Wave Mast-Antenna™

The Dyninuic Microphone. LBy Lomis Martin

Permealility "Funing..._ By U D Washburne

New Devices in Radion e
SERVICE MEN'S DEPARTMEN’

“Havwire Antennas™ vs the .\||h-nu|»l|-\ Systemn

(Part 1) o, LBy Fooday Quinby
Magic in Meters (Part Ty By Clittord Denton
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Ramio Sexvicr Dara Steers:
Now Sd—stromberg-Carlson Models 19 and 200 2814
Noo 5-ROCA-Victor Radiola Console Model R-B3.. 283

Unnsual Sourees of Interference By Willinm Murrills 287

servicing Spartons, Brunswicks, Ma jestics

In Forthcoming Issues

SOME NOTEsS ON THE DESIGN OF R, COILS,

An

informative article from o different angle on a subject which

always is of interest to eadio men,

SELLING MULTI-WAVE SUPERHETERODYNES.

Thow

toinerease vour income Biyvoselling to sour enstormers in its

most convenient form a radio receiver of advanced de

sign.

By Bertrim M. Freed 286
A CUspeed Tester™ for Radio Serviee Men
By R Douglas Clerk 310
SOUND RECORDING DEPARTMENT:
Recording vmplifiers and Level Indieators
BBy George J. Saliba 288
Sonmd Recording Questions and Answers.... 2400
TECHANICAL RADIO TOPICS:
Sound Feuipment in the Hotel New Yorker, (Part 1V)
The Design of Remote Contral Apparatus
B Fli M. Lnrie 296
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I3y George Brooks 290
Radio short-Cuts By Ramo-Crarr Readers 202
The Radio Craftsnears Page ... LBy Himself 2491
Ramo-Crarr's Iuformation Burea. 2494
A Distortionless Detector Cirenit By C. 1L \\ Nuson 208
INSIDE A COMMERCIN, RADIO LABORATORY. Fvern
technician has his own idea of just what constitutes a “per-
feet™ Taboratory: the comparison, therefore, will he of in-
terest,
RADIO ON HORSEBACK. 'The modern King Arthur rides

to the @ horse caparisoned with =

while the rider's lanee has hecome an

fray on radio saddlebags™:

antenna.
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Amazingly Easy When Taught
by Actual Shop Work bars

DAYS

NO EXPERIENCE or Advanced
Education Necessary

You don’t need one days’ previous electrical experi-
ence or advanced education to master electricity
the Coyne way. Some of our most successful gradu-
ates never went farther than the 8th grade.

Earn While You Learn

Why work at dull, uninteresting jobs that will never
pay you more than §35, §40 or perhaps §50 a week?
Make up your mind NOW and become a master of
electricity! Train in 12 easy weeks to hold down the
kind of a job that pays up to $60 and more

INCLUDED

a week, and which creates a constant de-
mand for your service nearly any place in the world!

If You Act Now!
BATTERY

PraCtical shop Training Course, including

Electricity, as taught in the Great Shops of Coyne,
is surprisingly easy to grasp. That’s because we
use no books.” You learn by doing actual, practical
experimenting on big, electrical machinery—finest
outlay in the country. You learn by doing—and you
learn from the ground up. No useless theory!

Not 2 CORRESPONDENCE SCHOOL

Experts work right along with you every step of
the way. You get personal attention—you are trained
by actual shop work on actual electrical machinery.

2
3

construction, charg-
ing, etc., withoutone
centofextracosttoyou.
AVIATION

my big new Aviation
Elec¢trical course in-
cluded at no extra
charge.
RADIOSERVICE
course included ab-
solutely without any
extre chuarge.

AUTO
course, covering

By special arrangement, our employment depart-
ment helps students locate part-time work, if they
want to earn while they learn. And after gradua-
tion we give them the benefit of our FREE EM-
PLOYMENT Service for Life. Every week we
secure many positions for Coyne men.

Get FREE BOOK

Write today for my bi;i book on Electricity with
over 150 photographs. Learn what great opportu-

The COYNE WAY gives you real, sound knowl-
edge that fits you to do practical electrical work in

all its branches. Now in Our
NEW HOME --

This is our new, fireproof,
modern home wherein is in-
stalled thousands of dollars’
worth of the newest and most
modern Electrical Equipment of
all kinds. We have now the larg-
est amount of floor space devoted
Bl to the exclusive teaching of prac-
A tical electricity in the world. Ev-
ery comfort and convenience has
been arranged to make you happy

truck and tractor

4 electricity.

SEE COUPON!

nity Coyne Training opens up for you. Also get
full details of my Big 3-Special Offer. No obliga-
tion. Mail the coupon now.

FREE BOOK Coupon

Y " ¥ . r .+ r r 31 v r ¥ ¥ ¥ I I ]
H. C. LEWIS, President

COYNE ELECTRICAL SCHOOL, Dept. 81-81
500 S. Paulina Street, Chicago, Ill.

Please send me your free catalog on Electricity and details
of your low tuition offer and extra courses. No obligation

and contented during your training. on my part.
COYN ELECTRICAL SCHOOL Name........ R o T FRLY S o NI A EELT: L LLLGEnT:
H.C.LEW!IS, Pres,, Est. 1899 Lidvess
soo S. Pa Ii a st., Dept. 81'81 Chicago’ lu. AAUUTEST . . i ai st e ssosserrosse s easeearsraasssasanstansoa
LT 7 State, g ridtamasvis.
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Pilot Achieves Radio’s Greatest Sensation !

W 2 Entlire / )%a//¢\0f @?ﬁ/dﬁ

s

UNIVERSAL VS RECEIVER

Partly
assembled
“Universal™
for the man
who likes to
“roll his own''’.
With walnut
cabinet, less
tubes and

speaker,

8500

Pilot’s wonderful wave band changing switeh. . . . Highly sensitive and selective cireuit © . .
incorporated in the new Universal Super-Wasp,  Sereen Grid TRF amplifier plus Sereen Grid
revolutionizes the short wave art. No longer  Detector . . . 227 First Audio Stage . . . Two
need numerous coils be changed to cover the  215% in push-pull output stage . . . Stations
various wave hands. No longer need dial set-  can he logged permanently on dial . . . Regen-
tings change each time the same distant stations  eration control does not alter tuning . . . Pro-
are tuned in.  You can log permanently all the  vision for Phonograph Pick-up . . . Farphone
station= you can get throughout the world. you Jack on Front Panel . . | Hluminated Dials
can tone from the short waves to the high ship - . . Handsome Walwut Cabinet . . . Most ad-
waves without removing your hand from the vanced construction yet used for short wave
single control knobh. work . . . In kit form for easy home assembly:
vo drilling or cutting. all parts fully prepared.
Universal Features Revolutionizing

the Short Wave Art

Complete coverage all wave bands frqm 15 to NOTICE TO “HAMS”: Pilot will continue building
650 meters withoutr coil changing. Complete  the orlzmald Sul})ler-“'a;p in kit form for licensed
A PO . ! avatl. amateurs and others who want te spread the tuning
AL 'operaled chassis in cabinet. ‘\lso‘d\dl'l on their pet wave bands and add their own audie
able in battery modely . . . All Metal Chassiz features. A.C. and battery maodels.

PILQT RADIO & TURBE CORP.. Lawrence, Mass.

Chicago: 231 S. Wells st. Nerwe York: 525 Broadway San Francisco: 1278 Mission Street

OFFILCES N PRINOCEIEP AL COUVUNTRILIEES O F THE WORLD

www americanradiohistorv com
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BIG PAY JOBS

open i

for the Radio |
Trained Man /

o £
Scores of jobs are open to the Trained Man—jobs as Desngner, a'/
Inspector and Tester—as Radio Salesman and in Service and /)
Installation work —as Operator, Mechanic or Manager of a- /| f :
Broadcasting station—as Wireless O%erator on aShip or Air- / y

plane — g obs with Talking Picture Theatres and Manufac-
turers of Sound Equipment—with Television Laboratories and Studios”
—fascinating jobs, offering unlimited opportunities to the Trained Man.

TenWeeks of Shop Tramlng

CometoCoyne in Chicago and prepare for these jobs theQUICKand " —
%

November, 1931

SRET I TR = -~ = LR— -

PRACTICAL way — BY ACTUAL SHOP WORK ON ACTUAL RADIO
EQUIPMENT. Some studentsfinish the entirecourse in 8weeks. The #
average time is only 10 weeks. But you can stay as long as you
please, at noextracost to you. No previousexperience necessary.

TELEVISION and TAlKING PICTIIRES

w—d

In addition to the most modern Radio
equipment, we have installed in our
shops a complete model Broadcastm%
Station, wﬂ:ﬁ sound-proof Studio an

modern Transmitter with 1,000 watt
tubes— the Jenkins Television Trans-

vision receiving sets—and a complete
Talkln g Picture 1nstallat10n for oth
“‘sound on film” and ‘‘sound on disk.
We have spared no expense In our ef -
fort to make your training as COM-
PLETE and PRACTICAL as possible.

‘mitter with dozens of home-type Tele-

FREE Employment
Service to Students

After you have finished the course, we will do
all we can to help you find the job you want.
We employ three men on a full time basis
whose sole job is to help our students in find-
ing positions. And should you be a little short
of funds, we’ll gladly help you in finding part-
time work whl%e at school. Some of our stu-
dents pay a large part of their living expenses
in this way. Mail the coupon below!

COYNE IS 32 YEARS OLD

Coyne has been located right here in Chicago since
1899. Coyne Training is tested —proven by hun-
dreds of successful graduates. Youcan get all the

facts—FREE. JUST MAIL THE COUPON FOR A FREE
COPY OF OUR BIG RADIO AND TELEVISION BOOK,

-------—-------—--------q
1 H. C. LEWIS, President
Radio Division, Coyne Electrical School
500 S. Paulina St., Dept. s1.s1, Chicago, I11.

Send me your Big Free Radio and Television
Book. This does not obligate me in any way.

telling all about jobs . .. salaries . . . opportunities. This Name
does not obligate you. JUST MATL THE COUPON! § VO e cvenerettinreinnnniiein e
RADIO ELECTRI CHO
rRADIO Y YNE ELECTRICALSCHOOL ¥ 40 .............ooovnnieeei .
50 S. Paulina St., Dept. 81-8H, Chicago, lll.
BCUY.eeneieiaiinnanns State....o.......
_ www americanradiohistorv com
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FRE Supplements are mailed
every 60 days to owners
of the

1932 Official Radio Service Manual

FREE Questions and Answers Service

Schematic Diagrams of All Latest Midget Receivers

Expert servicing or installation of radio receivers requires that the dealer, service mau or radiotrician be thoroughly cxperienced
in handling sets of any mannfacture. Neediess to mention hoaw important are modern methods of servicing, amd hoge eusy it
is to complete any sercice job achen the Orveicia. Ramo SeRVICE MANUAL is on fand. The NEN 1932 MINUIL contains a
Full Radio Service Guide and a most Complete Directory of all 1951-1932 Radio Receivers as awell as models of wlder design.
Everyone employed in the Radio Industry should have @ copy available for his own use. ’

Partial Contents of the Manual

A step-byv-step analysis in servicing a receiver
which embodies in its design every posaible com
bination of moedern radio practice; it is fully
itlustrated and thoroughly explained. It is 1he
greatest contribution to the radio service held.

$5.00

The Copy

Chart showing the operation of all types of vacuum

tubes, whether new, old or obsolete.  An exclusive

resume of the uses of the Pentode and Variable

Mu Tubes and their characteristics,

HHUGO GERNSBACK,
Editer

Complete discussion of the superheterodyne and
its inherent peculiarities.  Also a special chapter
on tools used on superheterodyne circuits,

(. E. Denton

Schematic diagramms and circuits complete  with
Managing Editor

colur codings,

Emportant chapters on commercial aircraft radio
equipment: new data on commercial short wave
receivers and converters,

Chvde Fitch,
Managing Editor

Servicing and installation of public address sys-
tems and talking machine equipment.

Standardized color codings for resistors.

Operation of old and new testing equipment: tube
voluneters, output meters, oscillators and aligning
tools,

A full section on Midget radios—their design, cir-
cuits and tvpes. How to service them most
economically.

Hundreds of schematic diagrams of older radio
receivers which have never bheen published.

Blank pages for recording notes, diagrams and
sketches; 1hese poages are transferable to any part
of 1the hook.

Clip Conpon NOW'!

= e | GERNSBACK PUBLICATIONS. Inc.. e
OVER 1,000 PAGES TR | 3590 Pars Pince Rew vork, . . :

of All 1931 -1932 | 1T Iui'e hFN'\}llll ru-ml(lum]-p of §5.000, elwck or

. thene [ afeleired, for which sou are o <em
Over 2,000 Dlagralns, Radio Receivers e the NEw T ORFTeTL eAnie SRV |

. . . . { :!1:3\14.:|'\\i||l 1..:"'||."-|-[x="|:f|| l'z:m'nlw"”\l-:"':l Nf';
Charts and lustrations Full Radio Service Guide | Supplements will be il FREE vvery 50 day - |
For Radio Service Men, | |
Flexible Loose T.eaf Binder Dealers, Jobbers, Manu- P |
: facturers and Set | WIS s s e e eine e e, L
9 x 12 Inches LR | :

L L L1 | [,
e S 1. e e e Y
— e ———————— e

R SIS
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1 Will Show You Too

How to Start a Spare Time or Full Time

Radio Business of Your Own
Without Capital

Here are a few examples

of the kind of money
Itrain “my boys "to make

Started with 5 Now has
Own Business

““1 started in Radie with $5,
purchased a few necessary
tools, circulated the business
cards you gave me and busi-
nesg picked up to the point
where my spare time earn-
ings were my largest income.

ow am in busintvss for
mysclf, 1 have made a very
profitable living in work
that is play.”- -Howard Houston, 512 So.
Sixth Street, Laramic, Wyo.

$700 in 5§ Months Spare Time
‘‘Although 1 have had little
time to devote to Radio my
spare time earnings for five
months after graduation
were approximately $700 on
Radio. sales, service and re- [ |
pairs. 1 owe this extra money
to vour help during the time
I studied and sihce gradua-
tion."—Charles W, Linsey,
537 Elati St., Denver, Colo.

$739¢ Business in 21, Months

1 have opened an exclu-
sive Radio sales and re-
pair shop. My receipts
for September were $2.-
132,16, for October $2,-
#27.77 and for the first
half of November, $2,.-
176.32. My gross receipts
for the two and one-half

b k months I have been in
business have been $7.396.25, 1f 1 can net
about 20°¢ this will mean a profit of about
$1.500 to me.”"—John F, Kirk, Kirk Sales
und Service, Union Block, Spencer, lowa.

My Free book i.'“ you many more

letters of N. R. 1. men who are mak-

ing good in spare time or full time
businesses of their own

Rear view of 7
Tube Screen Grid
Tuned Radio
Frequency set—
enly one of the
many circuits
you can build
with my outfits.

RADIO-CRAFT

HE world-wide use of receiving sets for
home entertainment, and the lack of well-
trained men te sell. install and service
them have opened many fRplendid chancees for
spare time and full time buxinesses, Yon have
already &een how the men and Young men
whoe get into the antomaobile, motion picture
and other industries when they were young
had the first chance at the Key jobhs—and
are how the £5.000, £10.000 anl $15.0000 2
year men, Radio offers you the same chance
that made men rich in those businesses, 1ts
rrowth isx opening hundreds of tine johs every
year, alse opportunities almost  everywhere
four a profitable gpare time or full time Radio
siness. URich Rewards in Radio” gives de-
tailed information on these  opportunities,
It's FRIEIL.

So many opportunities many make $10

to $2§ a week extra while learning

Many of the tenr million sets now in use are
ouly 255 te 40, eflicient. 'The day yon
enrolt 1 will show you how te do 28 johs
common in mest every neighborhood for extra
maney in yonr spire time. 1 will show you
the plans and ideas that are making as high
as 200 (o $LOU0 for others while taking
my course. . W. Papre. 133 Pine St., Me-
Kenzie. Tenn., writes: I made $935 in my
spare time while taking your course.'”

Many $50, $60 and 875 a week jobs
opening in Radio every year

Broadeasting stations use engineers. opera.-
tors. station managers, and pay $1.200 to
£5,0000 o year. Radjo manufacturers use
testers, inspectors, foremen, engineers, service
men and buyers for jobs paying up to $7.500
a year. Shipping companies use hundreds of
operatoers, give them world-wide travel amd
pay $53 to $£1530 a manth, plus free hoard.
{tadio dealers and jobbers are eontinually on
the lookont for good service men, salesmen,
uyers, managers, and pay $30 to $100 =
week., Talking Movies pay as much ag $73
to $200 4 week to the right men with Radio
training. My buek tells you of other oppor-
funities in  Television, Aircraft Radio and
other fields,

You will get Extensive Practical
Radio Experience with my
Home Experimental Outfits

My course is not all theory. You use the
8§ Outfits I'll give rou. in working out
the prineciples, diagrams aud eircuits
used in modern sets and taught in my
Tesson books, This 50-30 method of home
training makes learning casy, fascinating,
interesting, You gt as much praetical
get Rervicing experience in a few months
23 the average fellow who basn't had ¢
this training gets in two to four |
sears in the field. You can build over
100 circuits with these outtits. You ex-
periment with and build the fundamental
cireuits used in such scts as Crosley, o
Atwater- Kent, Eveready, Majestie, :
Zenith, and many others sold today. You
learn how these cireuits work. why they
work., hew they should work, hew to ¢
make them work when they are out |
of order. :

¢

[

J. E. SMITH, President

Dept.

National Radio Institute
Washington, D. C.

THIS COUPON 15
FOR ONE FREE COPY OF

J. E. Surrn, President,

National Radio Institute, Dept. 1 MX A
Washington, D. C.

Deanr Mi. Suitn:—Send me your book, 1
want to see what Radio offers.
this request does not obligate me and that no
agent will call.

Name

AdATeRs) s sersiproe o feslas s 41 sepsIsEI s Ak

Cily........-.. e Stater _J
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J. E. SMITH, President
National Radio Institute
The man wlio las directed the
Home-study  Training of more
wen for the Radio industry than

any otber man in America.

1 will train you at home
in your spare time

Mold your job umtil you are ready for an-
other. Give me only part of your spare time.
You don't have to be a high school or college
gradunte, Hundreds have won bigger success.
JoOAL Vaughn jumped from $35 to $100 a
week, 2. K, Winborne selkdtom makes under
100 a0 week mew. The Nationnl Radio Insti-
tuty ix the DPioncer and World's Largest ar-
sanization devoted exclusively to training men
and young men, by correspondence for good
Jjubs in the Radio judustry.

You Must Be Satisfied

1 will pive you an agreement to refuml every
peuny of your money if yon are not satistied
with my Lessons and  lostruction  Serviee
whelt yYou complete my course. And I'll not
only give you thorongh training in Radio
prinviples, practieal experience in buikling
mul servicing sets, but alse Advanced Train-
ing in any one of five leading braunches of
Radio oepportunities,

My b64-Page Book Gives the Facts

Clip and mail the coupen now for “Rich Re-
wards in Radio.” It points out the money-

making  opportuni-

i(lxqsliolhl?asg:l(;x‘l‘;{: fﬁf‘

you. It tellg of the qﬂt

opportunities for a my new bOOk
It points out

what Radio

Offers You

spare time or full
time Radio business
of your own, the
special  training 1
give you that has
made hundreds  of
other nen  SUCCPssS-
ful; and alsg ex-
plaing the many fine
jobs for which my
course  trains  yow.
Nend the coupon to
ne today. Yon won't
be obligated in the
least,

1AIXA

G

Ew BOO

I understand
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'A Better TUBE’
KEEPS

A Customer
LONGER
Satisfied

Your stock should
include a varied
supply of PERRY-
MAN Tubes., Write
Dept. RC for the
name of nearest
wholesale  distribu-

tor; also our special
proposition for ser-
vice men,

RADIO-CRAFT November, 1931

"-_n""_H _.'E"
\‘I FHEN you speak about the replacement

ﬂpu%r‘ 5 —you should talk PERRYMAN.* You
as counsel to your customers must be backed by
a tube of outstanding quality. PERRYMAN tubes
meet the most exacting requirements and will
build permanent good will and an ever increasing

volume of sales for you.

PERRYMAN Tube production has increased
steadily during the past few months to keep pace
with the demand for new tubes. The new low list
prices have been carefully adjusted to enable
dealers and servicemen to make a fair profit—
PERRYMAN Replacement Policy assures recom-

mendation by others for new tubes.

PERRYMAN ELECTRIC CO.

INCORPORATED
NORTH BERGEN :: :: NEW JERSEY

PeERRYMAN

7l

| Raolo TUBES
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“Why be satisfied with less than

‘Round the World
Reception ?

Read What Scott All-Wave Owners Say About This Great Receiver

England on an indoor aerial . ..
*“London England, comesinwith
uroat valumeon an indwor :u.'ri;il,
which t have to use on account
of static, Can pet all che volume
[ want with the volume control
rurned up most of the time only
once-guarter "’

—W. J. McD., Intcroale, N. H,
*Round the norld ...

“Have heard *Big Ben® strike
midnight in London; Grand
Opera from Rome; the "Mar-
svillaise’ played in Feance and at
8:30 a. m. have heard the bagh-
ing lack-nss from VKZME at
Sydncy, Australia.”®

—C. L. B., Chicago, llinois
China, too . . .

“Sratic _conditions have been
extrenely bad  this Summer.

However, we have been potting
regular reception on G3SW at
Chelmsford, Eonctand, 12RO at
Rome ttalv, FIUCD, Indo-China,
and VKIME at Melbourne,
Auseralia,”—8. F, 8., Lock, Ltah,

Paris for 3 hours . ..
“Yesterday [ euned in scation
EYA ac Paris and recaved them
for three hours wath constder-
ably more volume than Rome;
El Prado, Ecusdor, comes in very
clear and load every Thursday
evening

—38. O. K., Tuskegee. Alabama

Records Australia . . .

“Last Sataurihay nighe [ received
VKIME, Sydnev, Ansteahiatoud
enoueh to make a tecording on
my home revonder, 1o cerenby
gave me agreat thrill o hear the
annovuncer 3ay, ‘The tine s now

20 minutes to 4, Sunday after-
noon’ when it was 20 minutes
to 12 Saturday nivhe here®”

—]J. R C., Highland, Mass.

Germany to Australia., ..

*1 hear Eneland, France, Toaaly,
daily wlule cuador, Colombaa,
Honduras and Germany and
Mamila conie in quite ofien,
VE2ME ar Sydnev, Auscraliz,
comes in veey well.”’

—J. M. B., Wicrton, West Virginia

cAuseria, ..

I have tuncd in VK3ME at
Melbourne with enough volume
to be heard across the strece ©
listened last evening to France,
Ttaly, Adstria, as well as G3SW
in England and several other
Eurapeatt starions, The SCOTT
i>all you claim and then some.”’
—R. N. I, Fullerton, Penna.

E. H. SCOTT RADIO LABORATORIES., INC., 4450 Ravenswood Ave., Dept.C -11 Chicago

Forpw i Srott Lransjormer ¢ u.

The SCOTT

ALL-WAVE

15-550 METER SUPERHETERODYNE

wWWW.americanradiohistorv.com

There is a new thrill in Radio—the
thrill of actually tuning in the other
side of the world—Japan, Indo
China, France, England, Australia,
Germany and South America. Not
code, but voice, music and song, loud
and clear—often so perfect that its
quality matches the finest nearby
domestic stations. Such is the daily
service being given by Scott All-
Wave Receivers located in all parts
of the country and operating under
all sorts of conditions. And the tone
of the Scott All-Wave is naturalness
itself. Think of it! England and
Japan, thousands of miles away from
each other, yet only a quarter inch
apart on the dial of the Scott All-
Wave. A fractional turn of the tuning
control and either is yours to listen
towithanabundance of loud speaker
volume. Unbelievable? Read the let-
ters reproduced below. They are but
a few of the hundreds received!

The truly amazing performance of
which the Scott All-Wave is capable is the
natural result of combining advanced design
and precision engineering. The system of
amplification employed in this receiver is far in
advance of any other—and the Scott All-Wave
is built in the laboratory, by laboratory experts
to laboratory standards so that its advanced
design is taken fullest advantage of. Each
receiver is tested, before shipment, on recep-
tion from either 12RO, Rome, 55GW, Chelms-
ford, England, or VK3ME, Melbourne, Australia.

Why be satisfied with less than a Scott
All-Wave can give you? The price of this
receiver is remarkably low. Mail the coupon
for full particulars.

E. AL SCOTT RADIO LABORATORIES, INC.
s urmerly deatt Tranetormer ¢ ot

4430 Ravenswoud Ave., Dept. Coq1 Chicapo, 1L

Sead me full particulars of the Scott All-Wave.

Name ...

Sercet

Touwn PPN, 1 "S-
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Manufacturers, Distributors,
Jobbers and Dealers

== _—\h

If in need of Service Men wire or write us and we will send you the name and

address of Service Men in vour city or vicimty.

THIS SERVICE IS FREE TO THE RADIO TRADE.
OFFICIAL RADIO SERVICE MEN'S ASSOCIATION, Inc.
98 Park Place, New York, N. Y.

Radio Service Men—Join the ORSMA

VER since the appearance of the com-

mercial radio broadcast receiver as a

houschold necessity, the Radio Service
Man has been an essential factor in the radio
trade; amnd, as the complc\m of clcctncal
and mechanical design in receivers mcrcasc
an ever-higher standard of qualifications in
the Service Man hecomes necessary.

The necessity, also. of a strong association
of the technically-qualitied radio Service Men
of the cointry is foreing itself upon alt who
are familiar with radio trade problems: and
their repeated urging that such an -
association must be formed has led
us to undertake the work of its
urganization.

s fFlC'AL

Man who can pass the examination necessary
1o demonstrate his qualifications  will be
clected as a member aml a card will be issued
1o him under the scal of this Association,
which will attest his ability and prove his
identity.

The terms of the examination have been
drawn up in co-operation with a group of
the best-known radio manuiacturers, as well
as the foremost radio educational institu-
tions,

We shall not attempt to grade the mem-
hers  into different classes. A
candidate will be  adjudged  as
cither passing or not passing. If
the school ex ammmg the papers

i o '. L) 1
L t A‘DIO “I B passes the prospective member as
This is the fundamental purpose h .: Q ]

of the OFFFICIAL RADIO SER-
VICE MEXN'S ASSOCIATION,
which is not a money- ma]ung -
stitution, or nr;,am?cd 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 in keeping up with the demands of their
profession: and, above all, to give them a
recognized standing in that profession, and
acknowledged as such hy radio manufac-
turers, distributors and dealers,

To give Service Men such a standing,
it is obviously necessary that they must
prove themselves entitled to it; any Service

™~ _

vancr. Mtﬂs
b : ‘QJ‘:O-

[F satistactery, we shall issue to him
¥ pn identification  card  with  his
photograph,

Ii the candidate does not pass
this examinatiem the first time, he may apply
tor another examination three or six months
fater.

There is ahsolutely no cost attached to
any service rendered by the Assaciation to
its members, no dues, no contributions,

[f vou wish to hecome a member, just
fill out the coupon below and mail it to us.
We will send your all the papers necessary
to hecome a member.

The following firms have cooperated with
us in formulating the examination papers.

The ‘rosley Radlo orporatlon, Cinclppati, O, Mr, D, I
Hutler, Nenice Mgr.

Grigaby-Grunow  Company (Majestic), Chleago, IIl. Mr,
L. G. Wilklnson, Senlee Mgr.

Steomiberg-4*arlson  Telephone Mfg. Co.,
Mr. . X, Browning, Seriire Mgr.

Colln 1t Kennedy. t'arp., South Hend, Ind. Mr. B, F,
Mt\amce. I'rod.  Mgr.

ROA- lor_ Company. Ine., Camden, N. T Mr, 11 (.
Grubb, Vice-President.

Stewart-\Warmer (‘nnmratlon, Chicago, 1l Mr. T. N.
Golten, Service, Mgr.

Rochester, N, Y.

The schools wno have consented to act as
an exanination board are:
Internatlonal  Correspondence  Sehools,

Mr. I} K. Carpenier, Dean
RN Institutes, Ine, New York, N. Y.
Fast May Radio Institute, Oakland, Calif. Mr. T T.

Tunnehilt, 1rrector
Ralo Training Aswociatlon of  Nnerlea,

Mr. A (G Mohaupt, I<'resilent.
School of  Engineering  of  Milwaukee.

M. W Wermwath, 1'resident,

Raidlo College of Canada, Toronte, anada. Mr 1. .

Wilsen, IPre.ldent.

Radlio  Division. Coyne  Eleetrleal Xehool,

Mro H. € Lewl.. 1wvesident

Seranfon,  Penna.

Chieago, 1l

Milwankee, Wis.

hlcago, HI1

MAIL COUPON TODAY!

= e e e e e e . o — o — e g

| OFFICIAL RADIO SERVICE MEN'S ne-n |
ASSOCIATION, Inc.
| 98 Park Place, New York, N. Y. ]

I T wish 1o herome a memher of your Assoclation,
Ulea.e mall me the examinatlon papers und uin]l-
l cation  hlanks. l
: Name .. ......, l
| Address .....ooiiieiiill DOC0000aoNEBERGANS |
lTwn State...........,... :

7

www americanradiohistorv com

»

-


www.americanradiohistory.com

November, 1931 RADIO-CRAFT 2658

AMAZING World Wide
e Receiver

Listen in
Direct to
LONDON
PARIS
BERLIN
BUENOS
AIRES

i [ Ll !
ar ! With
'
1 -y
n T
' fel
1St 1 ~lngle 13 bat-
tery.  No plag-in eofl Ringle il Ve
N Ie ] ['ses
Y
P \ g 1t
In Tel t I| 1 H
[N

NEW AERO MlDGET A new radio thrill for you.

Using the Latest-Type PENTODE Fn'o% PZLI;] ithcc \\';.))rrlg. ,\_:;lth)rtl)] :i_:{:\;
and MULTI-MU Tubes AL, que foreign progri

e Slosn 1 y o from strange lands. Hear broad-
rice. $10.31) ere 15 a midget radio that evervone gt . 5 = o L
can atford, that has performance, distance and tone casting stattons from all over the world,

nqualities like the larger and much more cxpenlsn’lc via short waves. Your ordinarv receiver
sets. Wonderiul tone quality and  selectivity ull . Lo e e AR
dynzumie speaker. Full vision dial. Plunograph pick L.l:] not [ll‘l'l(. mn [h_LSL low-wave 5[-1“5)11»\
up plug. Beautiful walwt finish cabinet. This |i~ HY World-wide receiver gZets 14 to 350-
S-tube st aml sells for §16.50.  Price of complete meter stations with Surprising C}Ill'i[_\'.

set ol 3 tubes is $6.00. e 3 . . . £
Price of set, including 6 coils, $0.4>;

ASTOUND]NG . o o price in foreign countries, $7.7 5, postpaid.

;T i
S. “ ept. -150
AUTO RADIO BARGAIN o s .
' 4240 Lincoln Avenue,
This i~ the Tatest molel 6-Tnle Aeto Pentixde | Chicago, Ill. i
Rad Due to the nse f the latest Pentde tnl You may send me the items 1 am filling in the |
this «et i~ equal, in perfornance. to many 8-t | apace helow. K «l i m it to cover. It |
receiving sete. The eirenit used is one which will | W tond thal you guavantes merelanilise
b mbadied in most of th xpetsive 1932w i th e an 5 1ee connditiom when delivered.  (Ii |
. he complete set can be clamped | cashiis sem L\-th ler mas deduet S0 fram the |
g post uar can he ope lt:-l l n »nnt f vour purchase. Should son or .o
te rol from the dashboard. Trice of vt cposit of 100 is required the short-wave |
only § The set unmpletn with tules. hatteries, I ) O rE \ deposit of $5.00 |
by naw peaker. autenna equipment and noive suy l is re the  Nero Midget or Muto Radi |
1
I Trems Wamted . oL i i e e e 5 |
Send for Latest Catalog of | I
Parts and Equipment [ A 856 60 G 6 80 5a BEA A BEE B0REA BH0BINAAE00E l
cu s HOODWIN Co | treet anmd Nou . iiiei i i iaiit i e e, |
A ] * ' . |
| Cityooiiiioiiiiiiiiiin, R T I
4240 Lincoln Avenue Dept. L-150 Chicago, Il | e J
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Build Your
CUSTOMERS

% Revolutionary

STENODE

STENODE selectivity
curve makes 10KC selec-
tivity, so-called, look like
broad tuning.

STENODE selectivity is
compared, at left, to that
of ordinary receivers. All
background noise is con-
tained in outer curve.
Stenode’s cuive, shaded,
contains but 1-10 the
totol noise.

STENOTUBE. Only one

required in each Stenode.

This heart of the Stenode

circuit consists of a quartz

crystal ground to 175KC

* frequency and mounted in
tube form for easy hand-
ling. Standard UX socket
base. Price $15.

Mode in Englond

Neone genuine __J_-,.-”'" | —~

without the e
inventor's sig- S
nature. Cl
" DIRECTION
1 BOOK

TP

. <
- P ok " STENODE

The Receiver That Is

NOISE FREE

on SHORT WAVES
or BROADCAST

A STENODE demonstration will create more new custom set
prospects than any radio receiver ever did before. People
listen in amazement when they hear stations free of back-
ground noises and absolute silence between stations. When
you tune out heterodynes and whistles and stations STAY [N
strong and crystal clear, owners of all other sets gasp in aston-
ishment. The former chief of wireless research of the British
Royal Air Force, Dr. James Robinson has given an entirely

new principal to radio in STENODE.

By the STENODE principal the highest selectivity ever attained
as well as unprecedented tonal range is now made possible.
All engineers agree that it is impossible with ordinary super-
heterodynes.

STENODE amplifies signals most and static least. That's why
YOU want to build an 11 tube STENODE to work with a
SHORT WAVE adapter when it is not used to log and listen
with enjoyment to more broadcasters than can be heard on
any othertype of radio. STENODE selectivity is 5 to 1 greater
than that of so called 10KC Supers. The noise does not get in
along with the high audio frequencies, and the STENODE re-
produces perfectly higher frequencies than ever heard on any
other receiver giving

500% BETTER SELECTIVITY
1000% MORE FREEDOM FROM NOISE
INFINITELY BETTER QUALITY

Increcsed demand for Stenode Data Book, Instruction Book ond Blue Prints permits our cutting former price in half. Those who have
already sent in full price will receive our check for $5. We are not interested in making profit from our engineering service. OQur profits

come solely from Royolties paid us by our licensees.

--------------------------------------------------- savssessscnse
.

STENODE CORP. OF AMERICA TR
Hempstead Gardens, L. 1., N. Y. :

Enclosed find ] Money Order, ] Check, for
_______________ . Please forward me TJSTENOTUBE,
TIBLUE PRINTS, DATA BOOK and DIREC-
TION BOOK for building STENODE.

NGME . s et e s e
SUEEY o e

MY e SO

The STENODE opens up new fields for short-wave and tele-
vision work, as well as broadcasting. Full details of all sons
of applications are given in the STENODE Data Book. Nine
full-sized diagrams show where to place every pan. How to
make every connection is clearly told in STEN(SDE Book of
Directions. Your finished STENéDE will put you into a new
field of radio. Fill in and mail the coupon with your money
order for the biggest value ever offered custom set builders.

STENODE CORP. OF AMERICA
HEMPSTEAD GARDENS, L. |, N. Y.

(FORMERLY AMERICAN RADIOSTAT CORP)

9Q Blue Prints- Data Book - Direction Book Nw *S

IF 1T ISN‘'T A STENODE

IT ISN‘T A MODERN RECEI!VE

wwWw americanradiohistorv com
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SERVICE MAN- DEALER - RADIOTRICIAN

oraft

HUGO GERNSBACK
Editor

** Takes the Resistance Out of Radio "
Editorial Offices, 96-98 Park Place, New York, N. Y.

Extra Money For Service Men

By HUGO GERNSBACK

HERLE are sone Service Men—and their number is
I inereasing rapidly-—who seem to feel that there is very
little noney left in the radio servicing pganie.

Nothing conld be wore erroncons: and it may e safely
satel that the Service Men who voice these sentiments are not
onlv still in the minority, but certainly, they do not use
Illl-.tﬂ-(liltt‘ and aggressive service methods mixed with o goodly
amonnt of gray matter.

RRadio dollars do not tend to grow on trees. You have to
go and look for thew, exactly as for any other kind ot dollars,
When times are difficult, like the present, and people do not
spend as freely as of yore, a certain amount of ingenuity is
needed in order to get extra sales. For that reason, the
up-to-date Service Man these days does not content himself
with just servieing sets, which is his trade.  Of course, it
there are etimgh sets to be servieed, it is certain that the
Service Man will find no cause for eomplaint, 1£, on the other
hand, he hias o limited clientele, whose sets do not happen
to reguire servicing, there is still o good deal of money to
be made from extra cefforts which have nothing to do with
servicing itselt, strictly speaking.

When things are dull, the radio Service Man ean easily
become a radio salesman and supply his costomers with all
sorts of radio werchandise; and, if vou once have an entree
to the customer, it is usnally an ecasy matter to “sell™ vour
prospect.

Maost of the sets made prior to 1931 contained no Pentodes,
It shonld not be difienlt to convinee o set owner of the
better quality, preater volume, ete,, that can be had through
the nse of the new Pentodes. It is no trick at all, with most
sets, to change them over from the old-type tubes to Pentodes
at o decent profit to the Serviee Mano Most set owners, these
davs, cannet afford to get new setss hat they weleome having
their sets bronght ap to datel if it can he done,

In this issue there is deseribed o new “TuneeA-Lite,” also
known under the trade maoe of® *Flashogeaph™  This new
tuning deviee is an elongated neon tube, which is already arilt
into several 1932 sets. The main idea s that the neon bulb
thashes to the highest point when the set is in resonanee with
a oeertain station. This is o brand new deviee that is sure
to interest the average set owner, During the next few months,
it will he possible to buy a complete Tune-X-Lite section that
can he attached to the omtside of the radio set, and it will also
be possible. with a little eabinet work, to it one into 2
present-day set. A demonstration of sueh o light is soree to
make a sale

1 have spoken before of short-wave adapters, Now-a-days,
people wish to tune in forcign conntries divect, and get the
thrill of hearing the Furopean and other world Inoadeasts that

fill the air. A large amount of sach adapters are already to
be had, listing from low prices up to the more expensive
models. 1 the Serviee Man carries one of these adapters
with him, and shows the owner how comparatively simple it is
to tune in o forcign program, the sale can easily be made.

Eleetric (AC) clocks are becoming the rage all over the
country. They are not only cheap, but they keep time most
accenrately. The consumption of current is almost nil. An
wleal position for such a clock is on top of a radio set; and
many  Service Men are anaking slight struetural changes in
existing  eahinets, to it eleetrie clocks into the standard
receivers. .\ sample of the clock, carried around and demon-
strated, will frequently result in a sale

Then, of conurse, tone controls, of which many ean e had,
and at reasonable prices, are still good sellers. They take bart
a few wminntes to install; and a simple demonstration to yonr
prospeet nearly alwavs results inoa sale, There seems to be
a certain refuetance, in most people, when it comes to listening
to leetnres and talks over the radio. In most sets not equipped
with tone controls, the talk is usually sharp and “brilliant.”
This the tone control can “mellow down,” and thus make the
talic tar more agreeable to the individual taste. One Serviee
Man reports that four out of five demonstrations result in

sitles,

The iteh for distance scems to he on the inerease. even on
the long-wave hroadeast set. For o time, most people wished
only to et Jocal progrims: now it scems they are hunting for
distant stations again, if the many letters that we receive are
a true indication of this. As o rule, snecessfal *DX™ (long-
distanes) reception pre-supposes o good aerial, A large pro-
portion of present aerials were installed in a hurry, and are
not wood in the electrical sense. Set owners who use indoor
aerials, and light-socket conneetor aerials, should be sold on
the idea that their set will give them far greater volume it a
pood lnndred-fot ontdoor aerinl—providing there is sutticient
roomn-—is installed.

Then, there is, of conrse, a tremendons market for line-
noise filters. Radio set owners wha live in apartment honses,
it they have a sensitive set, know that they will get a click
every time o light is switehed on in the honse. Then there
are disturhbances frome retrigerators, vacnom cleaners and a
host of other applisnees. Theve are now on the market a
mumber ot efficient noise filters, and an up-to-date Sepviee
Man shonld alwavs earry a few with hime Onee the prospect
nnderstands what it is all abont, he will not hesitate to spend a
few dollaes if he knows that his reception will be relieved of
a great deal of wan-tnade statie,

I have only sketehed o few of the more ohwvious ways in
which the service Man ean pick up dotlars right and left, if
he only groes after thems There are, of course, many other
methods which he will find it he uses his head.
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Television Aids The Blind

How an ultra-modern use

of television components,

principally the “PE” cell

and scanning disc, enables

the blind figuratively to
llsee”

RITERS of scientifie fictian for

some years, discussed  the  possi-

hility  of ercating a robot which

would look on the printed page,
and read it alond. With our present art of
writing, and haphazacd method of pronun-
ciation, we may consider this to be prace-
tically imipossible. - With an absolutely pho-
netic lanzuage, certain characters would
convey eertiin sounds: but the piteh and
of the voice are not indicated in
printing, and even with o phanetie alphabet
the voice of the robot would be wnendur-
ably nenotonous,

Tlowever, there ave those whe are unahle
to read printing of the ordinary kind, no
tatter how good their education—the hlind.
For their benefit, books have been trans-
lated or transcribed into “Braille™  This
indicates a method of embossing letters from
heneath into the paper, so that the delieate
tingers of the sightless can determine their
form, and thus translate them into sensory
impulses,

Sinee the demand for books for the blind
is small, mast works of this nature are pro-
doced one at a time, by hand, as the old
nanuscripts  were  copied, except that a
punching machine comparable to a type-
writer is used, ‘There are in the New York
Publie Lihrary about five thousand volumes,
in various types of raised printing for the
blind. ‘These, however, being necessarily
bulky, because of the thickness of the im-
pressed sheets, and the fact that the Jetters
mnst be large enough to be felt quickly with
the finger tips, contain a4 comparatively
small amount of text as compared with
printed books.

{ Otiame
/A

DISC WITH
Y 6 ROWS
OF HOLES

sress

AMPLIFIER

-4

L
PHOTOELECTRIC
CELL

€ TUNED 6 RELAY © MAGNETS
CIRCLITS TUBES ONTHEPRINTER

Fig. 2
The letter (I'Y s scamncd by the disc. The
reflected rays striking the "PE™ cell arc am-
plificd and actuate a stxlus which cmbosses
the lctter in aluminum fail,

Fig. A
il operal
while the other is “reading” a munuseript.

The printing Visegrapl in actiou.

The idex of applving the principles of
television to produce a reading machine,
or rather an automatic transeribing machine,
for the Dbiind occeurred to an  inventor,
Robert F. Naumwburg, and resulted in the
production of the remarkably ingenious de-
vice, the Visagraph, which is illustrated
here in Fig A,

While the method might be applicd very
easily to the production of sounds, their
meaning must be very conventional, in view
of the irregular spelling of words in all
lanpunges—unless  perhaps  Esperanto, Tt
would he impossible to relate them to spoken
Tnglish, I'reneh, ete

The Visagraph attains its end hy per-
forating a magnified image of the letters
over which it passes its electrie eye, in a
sheet of paper, cardboard or thin aluminune
A sample of the work is reprodueed in in-
sert, Fig, A, in which, however, the raised
Jetters have been blackened so that they may
he visible,  The sheet, however, is itself
plain in color, as it is meant to be read by
toneh, not sight,

From the specimen of Brailte letters, Fig.
1. it will be observed that their shape is con-
ventional.  The  Visagraph, however, pre-
serves the ountline of the letters which it
copies from the printed page,

For many purposes. a copving machine
is used which transfers a pattern mechan-
icatly  from one surface to another, cither
enlarged, fac-simile or reduced,

However, ordinary printing leaves prae-
tically no impression upon the surface of
the paper: it is therefore necessary to “feel”
for the characters with a photoelectric celt.

Since it is necessary to produce the letter
bit by hit—the photoelectric cell recognizes

www americanradiohistorv com

manipielating the apparetus with onc haud,

area of ilumination. but not shape, a scan-
ning dise is used, somewhat similar in prin-
ciple to that nsed in television, only snaller
in size. This has six rows of holes which,
it will be noted, correspond to the six rows
of long and short impressions which make
up the letters of the insert, Fig. A,

Full details of the machine are not re-
Teased by its inventor, but from the diagram
(Fig. 2) and the result obtained, the gen-
eral method can be determined. When a
black area passes between the light-source
(lIamp) and the photoclectric cell, it inter-
cepts the light, and the impulse (passed
through the amplifier) is applied to the
tuned cireuit which corresponds to the par-
ticular row of holes in which the scanning
ray is intereepted. This operates the relay,
and a stylns, resenibling that used in Braille
writing is forced trom beneath against the
paper or metin on which the record is heing

e ALY

. v .o

f

abcdefqghijklm

nopqrstuvwxysz
Fig. 1

An crample of “clmerican Braille” The ar-

rangement of the dots constitutes the leticr.

copicd.  This forces up the upper sorface,
and produces the impression.  Five lines,
it will he observed, form a letter 1/3-inch
bigh: while a sixth is, presumably, reserved
for the “descenders” or parts of letters
(Continned on page 301)
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Half—Wacve Mast Antenna”

A 605-ft. Steel Structure Which Constitutes a New Departure

Fig. A

e mast antenna aud th

transmittee howse.
LONG one hank of the Pequannoek
Biver, in Wayne Township, at a
vomt near Paterson, N, J., rises a
migjestic steneture toward which the
eves of the engineering workd are turning.
e general appearanee, it differs hat little
from most previous forms of radio “masts.”
s novelty, liowever, lies in the faet that
this  semi-self-supporting, 665-tt. struetine
is the antenna of {he transmitter; which
techmieally is  ealled  a “haltf-wave mast-
antenna,™ Pig, A,

This  “mast-antenna™  (a new  term in
radin is part of the new 50,000-watt trans-
witter which is designed to supplint, except
for cmergeney nse, the old one of station
WABC: and is a pnew type of Drodeast
acrial construction which breaks away from
tradition, and estahlishes o precedent.

The bank of the river is about 1,000 feet
from the developroent, it its bed exlends
inband at this peint, so that the river flows
underneath the station, six feet helow the
strrfiee of the gronnd (in spots this is guick-
s, and made construction extremely
ditlienlt),

Aninvestigation of the rise of the Pequan-
nock River for the past 50 vears showed
that the maxiimng level attained during this
period wis abont six fect. In view of this,
e "transmitter boilding™ was eonstroeted
on o huge mat of steel and concrete, the
first six feet of the building above ground
being  waterproofed. I the level of the
river ever should rise to the six-foot mark,
the hulding could be approaehed only hy
means of a row-hoat, although the
wonld funetion as nsoal.

The single niast, shown in the illusteation,
is the antenna propers and is tuned to one-
halt the wavelength of the station, which
operates on a wavelength of 318.6 meters,
or K60 ke,

The mast is constructed  of  specinlly
treated steel, the joints being fastened by
means of galvanized nuts and bolts  (es-

station

pecially designed for the purpose).  There
are fonr guy wires (broken up by strain
insnlators, of which there are 28—-seven to
ciaeh guy wire); one end of each heing
fastened to the mast at o peint 250 fect
shove the ground, and the other anchored
315 feet from the base of the mast,

Fight feet from the ground the mast
terminales in o large poreelain “socket,”
12 feet aeross, that fits over the 8-foot hall-
shaped top of a big poreclain base, which
is imbedded in a0 conerete fonndation—thus
it is scen that o soekdt-and-ball mounting
permits  the mast during  high winds  to
“wive™ inoany direction, without straining
the base mounting, Fig. L,

Corrent leakage to ground during wet
weather is kept to a low value due to the
shape of the poreelain bhase, which is de-
signed  to have a long leakage path, and
to the fact that the potential between the
hase of the antenna and ground is very
low, thus greatly redneing the tendeney
toward leakage.

Sinee this tower compares in height with

the Woolworth  Building, it may have oc-
s 1

“L* TYPE ANTEN:AJ " HALF-WAVE" I

-
PORCELAIN INSULATOR ’J-_

ﬁ-\j

Fig. 2
ehtained  twwehea wsing a
and @ vertical gutenng, I,

The “wervice area”
wizontal anteiaa, 1

curred to the technician that the stroeture
presents a liazard to "plane avigation,  ow-
ever, this possibility was one of the tirst
factors to be considered in the design, the
resnlt heing that the mast-antenna, the huild-
ings, and the entire surrounding acreage, are
flood-lighted,

Going ek now to the remote studio, we
find that long-lines carry the
progriun wires run above-ground to
within 1,000 feet of the “transmission house,”
the intervening  distanee being traversed
through undergronnd caile; a precantionary
shielding  measnre whiceh prevents  pick-up
of the powerful clectrostatic and  electro-
magnetie  fickds  surronmding the  mast-
mmtennic when it s in operition. The tele-

connections
amer
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phone lines terminate at the “speech input™
room, where the program is monitored, and
then fed to the modulator tibes.

IFrom the “transmission house,”
logh), the 30,000 watt output s
by o two-wire transmission line, on 1s-foot
poles, to the little 12-foot “conpling house,™
which is only five feet from the masts in
IMiges AL it is shown nestling elose to the hase
of the mast-antenna, .\ single, heavy fead
runs from the *coupling house™ to the hase
cnd of the mast-antenna.

As is well known, every antenna radiates
hoth a “sky” wave and a “ground™ wave.
The sky wave travels upward at an angle
until it reaches an ionized laver ealled the
“Heaviside layver,” when the sky wave s
reflected and refracted, returning to ecarth
at some distant points it is this wave that
aceounts for the long distanee transmission
of smne stations,  ‘The ground wave, on the
other hand, travels elose to the gronnd, and
it is this wave that supplies the energy for
local reception. Therefore, the more energy
we can gt into the the more
stable witl be tocal veception.

The novel WABC mast-antenna solves this
preblem by concentrating most of the encrgy
in the gromd wave, thus minimizing the pos-
sibility of fading within the most desivable,
or tservicee” Fig, 2

SHIL another feature of this type of radi-
ator Ties mits directional gualities. The
nsual “L™ antenna radiates more energy in
mne  direction than in another, while the
energy distribntion by the mast-antenna is
approximately the in all directioms.,

(W feet
carried

ground wave,

sane

BASE OF
665 FOOT
MAST-
ANTENNA

PORCELAIN -~

-

Fig. 1
Mt the base of the mast. Owe reason for small
Teakage is the dona  path from  tie base-to-
around  dvnptin

The new WABC installation is expecied
to be in operation in a short time, with a
2¢-honr watch,  Technicians are awaiting
with great interest the veports of veception
from the new WADBC “lower aerial”
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The Dynamic Microphone

An interesting description of a new Western Electric unit

ANY experimenters have, in the

pasty, conceived the idea of using

the dond  speaker, of either the

magnetic (moving iron) or dy-
namic {moving coil) type, as a telephone
transmitter or “wicrophone.”  EFven  \Alex-
ander Graham  Bell after developing  the
telephone veeviver (the forernnner of onr
present-day imapnetie loudspeaker), in 1877,
experimented with it as o transmitter, or
magnetic microphone.

Reviewing the suceessive steps in their
developioent we find that the loudspeaker
has outstripped the mierophone in general
cfficieney, due mainly to the use of the “dy-
namic™  principle of operation, in that =«
“moving coll” actuated by voice freguencies
is arranged to float in a4 magnetic field
(which, if produced byvoa field-coil  desig-
nates the device as an cleetro-dynamic loud-
speaker; or, where permanent magnets are
used instead, o magneto-dynamic  loud-
speiker).

Albowgh we have known all these years
of the reversibility of the moving  iron
mechinisms, and the many advantages of a
moving coll type of construction, it remained
- LTI

Gent

Atisomse we pezing
L 3 2

»
4

+.A_A.

{ cannr -o.-(n-uc -m-)n- --:; I]j | l‘
- — =0 =
l T 7| l
“m ) oo wc wu 000 !
PEROULACY th CTCLES SLA S(COND 20,080 J
Fig. 3

Curces of sespouse vevsws angles of incideice
of souud,

for the Bell Telephone Laboratories to de-
sign a Ingh-eficieney magneto-dyvimmnic in-
strument, manuofactured by the Western
Fleetrie Cotpany, that adds a new word
to radio terminology, nanmely, the “Maving
Coil Microphone,” Fig AL

Fig. 1
Cross-section of the Dynemic Microphone. in
weliich the Ietters have the folloicing meauning:

R, clampivg ving: T, presswre-cqualizing tube;

D, diaphragm: S, air gap: V'C, voice-coil; G,

protective gritle; M. permancnt maguct; C,
cavitics.

By LOUIS MARTIN

Fig. A

The Dxnamic Micvophone mounted in the “gie
nowncer-type stand,

Types of Microphones

The microphone has advanced to its high-
est stiute of perfection in its “carbon® type,
sinee it is capable of relatively high energy
ontput (=36 DB), and is fairly sensitive
amd rugged: and yvet, this instrument pos-
sesses the following  disadvantages:  First,
its frequency response is not sufliciently good
at the higher frequencies to warrant its use
tor real high quality broadeast transntission;
sceond, the nse of an enerpizing battery is
necessary to secure reasonable  sensitivity,
ands thivd, the carbon granunles weld or
“pack,” making the operation of the miero-
phone extremely erratic,

The announeement of the “condenser™ nii-
crophone, (consisting of two parallel plates,
one of which is movable with respeet to the
other), with its excellent tfrequeney response
characteristic, was a boon to high quality
veproduction.  Still, although  undeubtedly
one of the best that ean be secured, it has
several physical disadvantages which mate-
rially limit its use.  In the first place, its
high impedance necessitates the use of a
high voltage exeiting hattery, connected to
it through a vesistor of high valne.  The
hattery in itself is not only an inconveni-
ence, but its associated iierophone unit and
resistor form a high-impedance line which
absolutely requires that an amplifier be lo-
cated within o few inches of the assembly;
of convse, this amplifier must have its gquota
of hatteries and eables,

To climinate the above-mentioned diffi-
culties (o1 at least mininize them) has been

www americanradiohistorv com

the aim of ahnost every acoustical engineer-
ing laboratory: and the outgrowth of a long
series of experiments, the purpose of which
wias to design a microphone that would re-
tain all of {he excellent features of the con-
denaer type, and at the same time remove its
limitations, is the new Western  Fleetrie
Type 615-2 “moving coil” microphone shown
in the photograph.

The Magneto-Dynamic “Mike”

Foasentially it is composed of a diaphragm
A snpporting a veice-coil VU of fine aln-
mimumn ribbon, wound edgewcise in the field
of o permrment magnet M, as shown in the
cross-section view, Fig. 1. When sound
wives hmpinge on the diaphragpn, the coil
(to which it is rigidly attached) vibrates
with a plunger-like motion, cutting the lines
of foree, and thus generating across two
terminals o potential which s substantially
constant from about 35 to 10,000 ¢veles, The
use of the permanent nugnet obviates the
necessity of utilizing any exciting hatteries:
and since the impedance of the voice eoil
is only 25 ohms, that of the line load also
is low.  These factors combine to ehiminate
the batteries and the local amplifier.

The diaphrign A, is made of dnralumin
0011-in. thick, and has a dome-shaped center
portion which externds to the inner edge of
the moving coil. This type of construction
stiffens the center so that the diaphragin has
a plunger action throughout the entire aundio-
fregueney range.

= —
D VOICE-COIL [======—=— == ——= = |
] ,fL; PRE - AMPLIFIER | i
Ik !
| iy
1 |
) 1!
p |
OuT-
:( v PUT ,l\
1 5 L
M |
1
' l
2| i

T TATTAE B

an 2
Circuit for Txpe 618-4 microphone ond remote
pre-amplifier Guot wlcays weededy. Transformer
T matches the “mike,” and tube 17,

The moving eoil VC consists of abount 65
turns of ahaninmn ribbon, 001<in. thick and
L08-in. wide, edgewise wound; the turns ave
insubited with phenol varnish which sexves
also as a binder for holding together the
adjacent turns, The coil is fastened to the
diaphragm with spar varnish which is baked
at a temperature sufficiently high to dvive
off any of the volatite matter that may he
present. ‘This insures o rigid bond between
the adjeining surfaces.

Clanping of the diaphragin to the peri-
phery of the housing is effected hy the use

(Coutivued vn page 301)
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“PERMEABILITY
TUNING”

200 to S50 Meters Without the Use of

Variable Condensers

November, 1931

An amazing method of tuning without recourse to
variable condensers. Wide-awake Service Men,
set builders, and experimenters will acquaint them-
selves with the fundamental facts concerning this
new development in radio receiver design.

By R. D. WASHBURNE

sulator and the other a conductor, the un-
nsed portion of the tuner wire (which was
huve) being shorted out of action by wind-
ing it onto the conductive tube, as shown
at .\, Fig. 13 also, by tapping the eoil (using
for this purpose a tap-switch or a slider),

R coil: for instance, by winding and
unwinding wire on a tube—one of the first
“tuners” consisted of two tubes, ene an in-

Fig. A

The Permeability Tuner.

HE radio public have, in the past,
been deluged with propaganda

tending to create the impression that
this or that idea is one of the outstand-
ing achievements of modern science.
As a resuft, the public has become
pessimistic regarding the practical out.
look of such speculative advances—
and justly so. In presenting this dise
cussion on “permeability tuning,”
Rav10-CrRAFT does not imply that it is
radically new, but rather that it rep-
resents a very decided advancement in
the design of modern radio receivers. l
The use of condensers as a means of
tuning has been utilized for such a
long period of time, that it becomes
difficult to think of tuning without the
use of them.

Should this method of tuning ever
become universally adopted, we may
expect increased efficiency in ganging
tuning controls, increased compactness,
higher gain, band-selection tuning and
the elimination of that very trouble-
some device-~the variable condenser.

REP-ROOTED in most of ns is the

5

—r
[
|
|
.

Fig. C

I perfected laboratory recciver,

il

-
e

as shown at I in the same figure (an ex-
pedient in controlling the tuming range is
to shunt across the inductance a fixed eon-
denser C1).

By reversing, as shown at C, the opera-
tion illustrated at B—hat is, replacing the
variable inductance and fixed capacity, by
a fixed inductanee and variable capacity, 1.2
and (2, respeetively, we avrive at the manu-
facturers' idea of good receiver design.

Among the many intermedinte stages of
development, we must not forget the old
Fleetro Tiporting  Company’s  collapsible
helix construction, shown at D, in g, 12

(Continned an puge 299)

COPPER SHIELD - STEEL Sb-llELD'-L —|

___ — -}

Fig. 4

Cross-section of an assembled tuncr.

idea that viriable condensers: or, [_ GROOVES CONDUCTIVE _‘—I
at least, a variometer construction, | 3 = 1 La |
is absolutely necessary (but for a L2 s | [~ [

few well-known exeeptions) in order to tune T2 | = l ¥

# radio receiver. Therefore, it comes some- ] ' "BT. -

what as a shock to find that we must re- Qb

vamp all our old ideas, and look forward ' ~-B- -c- -D- -E-

to the appearance of radio sets which, with- INSULATING

out henetit of varinble condensers or inter- Tuse DAMPER PLATE

Jeaving coils, tune over the 200- to 350- = ’

”"'t"_" bhand by changing the indoetance of Wz =i

a cail throngh variation of its “permeabil- p A

ity.”  The completed instrument, illustrated s M oe=ica -:—-.,5 l o

in Fig, A, is the “Permeability Tuner” which !’“ _"!

crowns the labaratory work of Mr, W, L : Y]

Polydoroff of Chicago, 9 LS : 1

Of course, the fundamental system for -F- —H- 1-
changing the resonant frequency of a tuning

circuit (in simple words, “tuning-in™) wus
to vary the number of active turns in an

Iie, 1
magnetic material s adjinsted seith yesre
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Parious methods of “tuning™ a radio receiver.
to the coild of weive. o

“Permeability tuning” is obtained if a
cxample of the principle is J,
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Fig. A
The nean sta-
ten {ndicator,

I'TH the increasing conmplexity of
radio  receivers, varions methods
have been nsed by set manufactur-
ers to facilitate the tuning-in of
hroadeast stations,  Milliaimmeters connected
in the plate cirenits of the detector or am-
plifying tubes, and gas-filed bulbs connected
across the lowd speaker terminals, have heen
snecessfully nsed in the past, A new de-
vice, known as the “Tunc-A-Lite,” Fig, .\,
has recently been annewneed, whose prin-
ciple of operation amd method of connection
have aroused considerable interest of late,

Meters connected in the plate cirenit of
tubes, for the purpose of indicating when
i station has heen tuned to resonance, pos-
sess a few undesirable features,  Gas Taaps
connected across the loud speaker terminals,
while instantancons in responding to changes
in signal strength, indicate by varving their
intensity of illumination,

The *Tune-A-Lite,” deseribed herein, in-
corperates all of the advantages of the gas-
filled tube and at the same time indicates
changzes in volume by the varying height ot
a colnun of red neon light

As shown in the illustration, Fig. A, this
new tube mounts in an ordinary antomohile

‘a5%

250 V. TO POWER QUTPUT
— s

LoV, TO (ONTROLLED R.F.
OR LF. AND TUNE-A-LITE
ANGDE

5.000°10.000 OHMS

'.'.'..v.'._.v..,._.'.'.'
3[,8| 22
ol 84| 5%
A58 &m
9 2
=
gw -
S¢
%
&‘W—

Fig. 7
Using the wean tube to indicate distertion in
A amplifiers, At AL the amnde connection;
at B, the cathade.

RADIO-CRAFT

November, 1931

EWEST and MOST IN-

The latest radio equipment is described here for

neon resonance indicator
flashograph (neon V.l.) pentode radio
improved screen-grid automotive set
superheterodyne-type condenser gang
new radio service tools
caesium-type photoelectric cells
battery-powered superheterodyne
pentode-receiver power transformer
combination line- and volume-control

headlight sockety it wmeasures 3V, in. high
and 14 i, in dhameter. Internally, the tube
has two clements; a long cathode 3 37106 in,
in length, and a short anode V,-in, in length,
The space is filted with neon gas.

Resonance in Height of Neon
As the voltage across any gas tube s
inercascd frovn zero, a0 particalar value of

( 1
P et | g 2
RISE OF z
/DISCHARGE w
170 R
/ :
1e0 /——‘Tvou.::; pROR a1
- &
5 4’7 ACROSS Tuse| o [l
1504+ §—1— O
/ '
w
140 / .
/
CURRENT THROUGH TUBE IN MA.
] Il
1 2 3 4
L 5 6 )

Fig. 1

Electrical characteristics of ““Tune-d-Lites.”

voltage will he reached where the tube will
just hegin to glow. This voltage is called

the  “ignition”™  voltage. T the  potential
across  the tube be further inereased, the

inlenxity of the plow increases, but in This
particular tube it is spread ont so that the
length of the wlow inereases,

This is the important featnree of the tube
The chart of Fig, T shows how the rise of
the  glow discharge varies as the eurrent
throngh the tube is inerceased.

To determine the ignition voltage, and the
potential at which the tube will “go ont”
(ealled  the “extinction™  voltage—they are
different in the majority of mas tubes) the
cirenit of Mg, 2 is usedt The value of R
is increased from zero until the tube just

glows, The vidue indieated by V ois the
ignition voltage,  If the resistance R s

decreased, from a high value, until the tube
Juxt goes out, the value of the potential as
read by A7 will he the extinetion voltage.

The circnit of Fig. 3 may be nsed to de-
termine the approximate tength of time that
these tubes may he nsed at their rated-
maximum enrrent of 8 nu

A Dbrief review of the theory nnderlyving
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the principle of opervation of this type of
volime indicator will not Le amiss.

Automatic Volume Control
These tnhes are especially adapted to re-
ceivers cmploving ANVCL that s, antomatie
volnnme control; although they may he used

TUNEA-LTE ANODE ,T0 A\ RF om_mﬁ]
— R OUTPUT TUBES.
4 CONTROLLED TUBES

- I
1
[ o (|
- TUNE-A-UTE.
[ CATHODE
L |
5,000 - 10,000 OHMS { Tose !
]
— - |

Fig. 8
required  for reecivees employing
sepurdte A0, tabe

Cotnedtion

with wamirally operated V.0, receivers, When
a sigmal is applied to the grid of an anpli-
fier tube, the plate current of course atter-
nately inercases and decreases with the sia-
nal, the overage plate cinrent remaining
the sme, The signal voltage passes to the
V.Co tuhe which, as a eonsequence of it
action, increases the grid hias of the anmipli-
tier, thus lowering the average plate current.
The actuit plate voltage therefore rises dne
to the decreased voltage drop in the plate
circnit of the tube. The Tine-\-Lite takes
advantage of this situation and uses it for
its operating principle,

From the theory of operation ontlined
above, it is obvious that the tube should be
connected between those points in the cir-

= 1
-, 70 POWER TUBES
<. JORF ORLF AND
HWIGHEST? ¢ -~ OETECTORTUBES
TOLERABLE  $ AND TUNE-ALITE ANODE
RESISTANCE. & o 70 CONTROLLED
S SCREEN GRID
3
;E BLEEDER LEAD NOTOVER. SMA.
‘r—l—‘j'__om-aur: CATHODE
avcuee ¢ %
CONNECTIONS

Fig. 6
Connections fur veceivere wilig resizton
filtering,
cnit, whose voltage will increase and de-
crease with the signal.  Suppese the am-
plifving tubes that the A V.CL controls all
have their “B4" leads conneeted together
at a common point before entering the power
unit, and a high resistance be placed be-
tween this common connection and the power
unit as shown in Fig. & Now if the Tune-
A-Lite be hetween the common
point and the bleeder resistance in the power
unit, it wil function  for the followine
FeAsOn,

connected

(Cantinned wp pragre 1)
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TERESTING RADIO DEVICES

the trade, Service Man,

FLASHOGRAPH
= NEON

Fig. A
Lhe Fada “Flashograph™  moedcls 487 oud
“49.
THE FADA MODELS “48° AND 49"
I'T1l the coming of Fallk nanufae

turers have been advertising their lat-
test contributions to the radio field.  'The
Fada models 8" and “197 are alike elee-
tricallys the model 18" s o Lowboy and
the 49" a Ilighhoy) recently announced,
possess some rather unigue features which
warrant attention.

The chassis of these reeeivers, g A\, is
of the superheterodyne type, enployving four
tvpe 5 varviable-mn tubes in the singie
R, first detecior and two intermediate
stagesy three type 27 tubes for the oscil-
tator, second detector, and first AF.; two
17 pentodes in pushi-pnll for the final audio
stagee, and an '80-type reetifier, The use
of variable-mu tubes reduces to a consider-
able extent hum, hiss, cross-talk and ather
hackground noises.

To avoid the effect of intevnal vibrations
(microphonies, ete,, which sometimes  are
encountered  because  of  vibrating  tuning
condenser plates), the entire variable con-
denser assembly s shock-mounted.

The AP component of the output of the
seeond-detector, Figo 1, is passed on to the
first ALY tube, while the D.C. component
is nsed to change the grid bias on the RUF.
and  LI%. tubes for automatic control of
volume.

Instead of nsing the conventional tuning
meter for visual indieation of station reso-
nanee, these receivers employ the new neon

and home-constructor.

SCREEN-.GRID AUTOMOTIVE
RECEIVER

AN exceptionally  sensifive and selective

antomotive receiver eamploying standard
SACT-type tubes is the “Advanee™ Auto-
niotive Radio Set ilnstrated in Figse B oand
. This chassis has been tested by Rano-
Cnarr Laboratories and merits special at-
tention.

On a eross-country trip of considerable
lengtly, this receiver easily met all expecta-
tions, bringing in not only the programs of
nearby stations, but also those originating
at considerable distanees,  Of considerable
interest was the manner in which stations
could be hearvd in seo-called “dead spots™;:
and it was only when passing big power
plants or going under Lirge ctallic stroe-
tures  (bridges, ete)), that any change in
resnlts was noticed.  1n the former instance
i certain mnount of statie was picked up;
amd in the latter, the signal volume was
temporarily reduced.

Figure ¢ illustrates the convenience of
the control-unit placement. A single box
comprises the tuning knob, tnning dial, vol-
nme-control knob, and a kev-lock  switeh.
The control cable from this, leads under-
neiath  the instrument-hoard, shown in
FFig. (3 and continues on throngh to the

HES

apposite side of the dash-hoard, as shown
in 1Mig. B

I-ig. B
Piew of  the . fdvwnce  awtomoticve
chassis: and tuning cable. 4.

reeeivey

installing one of these reeeiversy and should
appeal also to the consunter, wha may he
called upon from time to time, to veplace
a tube or two. As shown in Fig. I3, the metal
cabinet (whieh aects also as a shield) is di-
vided into two sections; one of which holts
to 1he dashhoard, while the other is hinged,
and drops to the position shown, for con-
venienee in instaflation and service. Thms,
the “Advanee® may he servieed in less
time  than  almost  apy automaetive
chassis.  The aligning condensers ave readily
aceessible.

set
other

Fig. C
stecring post) aud dynenic
reproducer. DR,

Control wnit (o

The tuping shaft v must he disenpaged
from the pear system controlling the tuning
condensers, when the cabinet is open; in
the elosed position, it locks into a reeeptadle,
3.

The “Advance”™ chassis, which is manu-
factured by the Advance Radio Co., incor-
porates catliode- or heater-type tubes, thus
climinating the noise pickup in the tobes
preceding  the entput power  tube;  fonr
25, and a '71.\ power output tube heing
nsed,

A particularly convenient and  eflicient
installation, showing the position of the
dyviinnie reprodncer is illustrated in Fig, .
This unit, DR in the figure, is of the
“automotive” type, and therefore incorpor-

*Flashograph™ which is deseribed in this ates design features which overcome  the
issue.  “Fada™ products are manufactured The structnral convenienees built into this  ditfienlties  incident ta operating  a radie
by oA DL Andrea, Ine chassis should appeal to every Service Man  set in a moving car.
rr = =S — = = = — -
il % w000 ! PHONO. PICKUP ~ %0
- OHMS B ] o00i0uMS)  Hupoo =11 ouus | bus ;
_! I_g__ DETY os¢c rh 1F1 xS oeT? N s i PEMTODES FIELD COWL o
| g S e | AL 1] | i1 38 5 ‘71 RRC 21T e 4T :
= | A = I, 3 e ] i bk L oip L= 510 T
JE g : - k- == JEE g 1: <y - |
BFE 230 - o T | SE 3 ' ihalibng
~ e g pRlp e sl 1T P e 1§ &[22 P 28 B

cuassis |

000 CHMS

| '
FLASHOGRAPH NEON
INDICATOR TUBE

DNiaavem of the Fada models “'48° and 49 reccizers,
indicaring mavimum response

Fig. 1
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This chassis is of the superheterodyne type emploving a diode detector. @ Tune-d-Lite for
wd is equipped with an antematic velume comtrol end push-pull  peutodes,
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SUPERHETERODYNE-TYPE
CONDENSER GANG
NEW line of gung tuning condensers,
the reeently announced inodels “300-A™
and “00-A" (the former illustrated in Fig,
A}, has several features that are worthy
of mention,

I'he entire assemibly is completely shiclded,
and ench condenser in turn, is shiclded from
the one adjacent to it. Fhis it is par-
ticularly  adapted to superheterodyne  re-
ceivers,  When the R tuning condensers
are cannected to a coil of 232.7 microhenries
and the oscillator condenser to a coil of
187.5 microhenries, the recciver will tune
from 550 to 1500 ke.

Fig. A

The type “300.1" superheteradync-type 3-gang
e i
condenser,

The most impartant feature of this “su-
perheterodyne - type™  variable  condenser
gang, which is anufactured by Preeise
Praduets Co, Ine, is that it eliminates the
padding” condensers previously reguiired in
order to maintain correet ganging over the
entire tuning hand.

A "DOG" FOR SERVICE WORK

RECENT development in the ficld of

radio service instruments is the intro-
duction of a “dog” or clmnp for the pur-
pose of tightly holding a condenser, dial, or
voluwe eontrol shatt while adjustinents are
heing made on the receiver: this unit is the
shatt eatelr™ illustrated in Fig, 1,

The =shaft catel™ is designed to it all
standard radio sets: and may bhe attached
or removed inoa omoment. . A felt pad on
one face of a “UV-shaped piece prevenls
marring the panel,

The =dog™ itself is only 317 ins. long and
abont Vi-ing wide, and conseqguently shonld
tind o place in the Serviee Man's kit,

Thix tool is distributed by Blan the Radio
Man, Inc,

32

Fig. 1
Hen the thumb screws are turned, “frozen”
shafts arc easily remored.

RADIO-CRAFT

THE NEW PHOTOELECTRIC CELLS
Pll()’l'()l‘)l.l‘l("l'l{l(' CELLS have heen

used in the past tor a variety of pur-
poses, amd te further peopulacize their util-
ity, two new cells have made their appear-
anee on the amarket, One is a0 patessinn
cell shown at left, Fig. 133 and the others
are of the coaesinm type,

The potassiom type has a sensitivity of
5 microamperes per lumen, It has an anode
of nickel rihbon, the bottoms of which is

Fig. 2

Diagram of eonnections for the “PE™ cells.

sereened to prevent any leakage between the
anode and  cathode,

The caesinm eell has o much higher sen-
sitivity, or 28 microamperes per himen. The
photo-sensitive surface ix coated with a very
thin layer of cnesinm—henee the name,

Figure 2 illustrates the manner in whieh
a light-sensitive or photoelectric “PEC” may
be emmected sooas to operate a relay, which
it turn may actuate any cleetrical cirenit
desired. When o potassinm cell is used the
vitlue of It should be about 10 megoluns,

IFig. BB
petasstem cell. Riclit,  and
cociium cclls,

l.ept cenler
and the I approxiately 135 volts. 1
A caesium eell is used then I shonld be
about 2 megohms, and the B potentiat
G0 volts,

These eells are mpnufactured by the Nreo
Tube Company.

A BATTERY-OPERATED
SUPERHETERODYNE

T new RCA-Vietor Model R-13 Radio
Receiver illustrated in Fig, ¢ is vself-
powered™ Tt is an 8-tube battery-operated
snperheterodyne  receiver emploving  the
Fveready “Niveell™ type of *A" battery,
and four heavy-dnty =B hatteries. There
are five type "800 “peneral parpose™ tnbes,
and three sereen-grid *32°s in this receiver,
Sinee the aireells are rated at 630 ampere-
honrs, and sinee the enrrent driin of the

receiver i oonly OUBR-amp, it is possible
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Fig. C
RCA-Victor Radiola Console k-13.

to obtain 1200 hours of eperation,

This chassis brings to those who are los
cated in “DLC districts, or where there is
no power supply at all, the nmoerows de-
sirable features of its big brother, the “clece-
trie” xet.

High power output is obtained throegh
the use of two type 30 tubes in push-pull;
their outpnt is fed to a niagneto-motive
(or permanent magnet) type of dynamie re-
producers built into it s a special fre-
quency-compensiating  eireunit,

A PENTODE-TYPE POWER
TRANSFORMER
A NEW power supply transformer cs-
pecially designed to accomodate three
to five heater-type tubes, a pentode, and
an 'S80 pectifier, has been offered to manu-
factnrers af “small-space™ reeeivers,

This pew unit, illnstrated in Fig, D, s
bilt with o single shicld tor “through elins-
sis" wounting, and is equipped with eon-
venienthv loeated  soldering  lugs, arranged
tor an efficient civenit layvont,

There are four windings: a primary, a
high-voltage (180 volts on either side of the
center-tap) secondary, an 80 filiment wind-
ing, and o heater winding.

Fignre 3 s o schematic illustration of
the instrument, which is mannfactived by
the Thordarson Electrie Mfg Co,

—3

.48V,
8.5A

REC.QUTPUT
.5 MA,DC.

it Savilaiig
E

litindivos of the “pentode”™ P,T,
Photawsaplt of the tronsformer,

Fig. 3, Icft.
Fia, 1%, rivle
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A SIMPLE TEST PROBE

A SIMPLE TEST probe, that may be
carried in the vest pocket, and used
for a variety of purposes, has been offered
to lhe radio service field, The general con-
struction of the device is illustrated in Fig.
Fs asmall flashlight Luup, honsed in a par-
tinlly concealed socket is the indicator. Some
of the purposes for which this probe may
be used ave: Locating condenser opens or

Fig. E

The test probe and battery leads,

sliorts,  burned-out  resistors  and  wiring,
checking the presence of filament or heater
voltages, testing the continnity of all Jow-
resistanee eirenits, checking the corvectness
of tuning coil polarity, aligning tuning con-
densers, amd for testing high voltage and
low current with a neon tube. It is alse a
very hancy trouble lamp.

This simple and convenient deviee is pro-
dueed by the  Eleetrieal  Manufacturing
Corp., Boston, Mass,

Fig. F
A neie combine
ation volume -
coutrol and line
sseitch.

A COMBINATION LINE AND VOLUME
CONTROL SWITCH

OMBINATION line and volume control
C switches have been in use for some time,
but should he especially adaptable in pres-
ent day midget, antomative and acroplane
receiversy in faet, in any location where
spaee is at a praniunn One of several new
combinations  recently announced, s indi-
cated in Fig, F.

They are produets of the Clarostat Manu-
facturing Company,

RESISTOR REPLACEMENT GUIDE

1" some time or another, every Service
A Man has had oceasion to replace re-
sistors in a receiver, bat was at a loss to
know the exact size or type required. While
service manuals are the ideal solution te
the problem, they are necessarily hulky, with
the result that many men do not carry them

(Contivaed an page 308)
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“Haywire Antennas”

vs. the

Antenaplex System

(Part II)

By E. JAY QUINBY*

IS advantages to be pained by the
installation of the “Antenaplex Sys-
tea™ of radio reception in a typical
apartiient  honse  or  multi-family
dwelling are obvious to those of us who
have alveady  been initiated, but for the
henefit of those who have not had the ex-
perience of strugeling along under the han-
dicap of the usnal topsy-turvy tangle of
antenna wires and crossed-up lead-in lines,
the outstauding points are listed herewith:—
I—Elimination of the disorderly and un-
sightly jungle of wires and their makeshift
supports, which elutter up the roof and
make for inconvenience and hazard to the
persons desiving to use this valuable open-
air space for other purposes.
2—Elimination of the unsightly  lead-in
wires usually run down throngh court vards
and along side of building walls, which pre-
sent an enennibrance to awnings,  flower
boxes, and balconies, and which often wmar
the otherwise pleasant vistas from the win-
dows of the various apartwents,
J—Elinmination of the noisy and intermit-
tent reception and  interferencee so often
caused by various antenng wires and lead-
ins swinging together.
F—Elnination of extended interrnptions
to progrinns caused by o carclessly ereeted

antenna talling across several others, and
creating short cirenits and gronnds,
5

S—Fliaination of the interaction, eaused
hy re-radiating receivers connected to an-
tenna wires run in close proximity to other
antennas,

ti- -Fliraination of the fire hazard caused
by improperly installed antennas with un-
authorized types of lightning arrestors, or
without henefit of any lightning arrestors,

—

.-

Fig. F
An oversized outlet box is wsed for the con-
venicnee af the iustallers, The antewna lead s
shawen at 1, the taplet, 2, ground lead, 3, and
rubber tape, 4,

7—LElimination of the broad-tuning cffect
so often caused by excessively long lead-in
wires, which are necessiary to reach the roof-
top antennas of tall buildings,
8—Elimination of the local

T National  Sales Eugineer,
REC.1 Pictor Co., Inc.

interference

Centralized Radio,
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Fig. G
radie outlet, Nne
line switeh,

Combination receptacle and

so often picked up by long lead-in wires,
from  such sources as NX-ray or vielet-ray
deviees, electrie refrigerators, oil burners,
clevator motors and controls, signal  sys-
tems, telephone  svstems  (paortienlarty the
dial type) vacwmn eleaners, thermostat repg-
ulators (in eteetrie irons, heating pads, light
flashers, otel), thashing electrie signs, neon
lights, and a host of others too numerous
to mention.

9—Elmination of the wear and tear on
the premises, caused by the continual con-
stenetion and  reconstruetion work onoan-
tennas, as old tenants leave and new tenants
arvive—and  as permanent  tenants
their ddeas  on the  subjeet  of
construetion,

10—Elimination of the handicap endured
by tenants on the lower floors, who never
get as good resolts as those situated closer
to the roof—and the antenna,

These are xome of the reasons why the
Antenaplex system adds to the comfort and
enjoynuent of the dweller in a wnrlti-family
house.

The process of installing the system in
new construetion work and in existing strue-
tures is very simple.  First, we will deseribe
the procedure in a new construetion joh,
beginning with the original layout work, or
“Slll’\'l_"\'.”

change
antenni

Survey and Layout
If the building construction has advanced
sufficiently fur, it is advisable to make an
actual test at the top of the structure to
deteririne the best location for, and dirce-
tion in which to run the antenna, cmiploying
a portable battery type receiver for this
purpose,  If, however, the building is still
“on paper,” it wil] be neecessary, of course,
to defer this operation until a later tine,
The “antensifier,” Fig. A, or group of “an-
tensifiers,” as the case may be, should be
located in a pent house, as near as possible

to the proposed antenna lead-in,

(Continued on panre 302)
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Fig. C

o photograph of the control pancl of the [lotcl Ncw Yorker,
A, velume-level indicator.

the distribution jucks; and,

N this artiele, the fourth in a series (the

third articie deseribing  this  installa-

tion, and entitled, “Remote Control of

Radio  Reception”™  appeared  in the
Angust, 1931 issue—Tech, I7d.), we continue
with a deseription of the remote controlled
Public Address System in the Hotel New
Yorker.

One of the notable features is the iethod
of remotely conneeting the speakers. On
the remote control hox are six buttons.
Five of these huttons ave arranged to oper-
ate  speaker  relavs, which place  varions
speakers into operation by connecting the
voice eoils to the line.  The sixth, or the
button labeled “Reset,” when pushed, dis-
connects all the voice coils from the Jine.
Thus it is possible to go into any of the
public rooms, plng the remote control box
into an outlet, tune in a hroadeast station
aned then by merely pushing the speaker
buttons, transfer the signal to any or all
of the other public rooms.

The sehematie eiverit of the relays (Note
1) used for this purpose is shown in sim-
plificd form in Fig. 1 and a photograph is
shown in Fig. A, The wives A, B, C, I
E oand *Reset™ po divectly to the remote
control box outlets,  When the remote con-
trol box is placed into opevation, these wires
are connected to the huttons on the box.
As a button is pressed, the relay corre-
sponding to that button operates and pulls
down an iron lever or relay arm which
throws the voice coil of that speaker into
the outpnt cirenit of the P Ao The lever
arm continues to venmin in this poesition
until the nse of the speaker is no longer
desired,  When the “reset™ button is pushed,
all the speakers are simultaneously discon-

RADIO-CRAFT

FEEE
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REMOTE
CONTROL

of

~ Public Address
Sound Amplifiers

(PART 1V)

i

o | Continuing the discussion of high-

e power amplifier systems as engin-
! eered for the best operation in large
' institutions.

By ELI M. [.LURIE, B.E.E.

showing

nected from the output cireuit of the system.

[n addition to the five remotety controlled
dynmie speakers there are portable speaker
ontlets  placed  throughant  the huilding.
Therefore, any mumber of speakers may be
conneeted, but only the five main speakers
are operated  remotely. A “Lectern™ or
specch ve-enforcement speaker s alse used,

This speaker consists of a “cluster,” or

gronp, of three dynamic speaker units op-
erating together, and is nsed almost entively
for speeeh re-enforeement in the center of
the Grand Ball Room,

Phasing of Reproducers

The dyvnamie speakers nsed in the New
Yorker have an impedanee of 15 ohms. The
fields cach require 110 volts at 75-ampere;
this is supplicd by the DLC lighting system
of the hotel.  Lach speaker or group of
speakers has an impedance-matehing trans-
former mounted direelly at the speaker. N
matches the hpedanee of the speaker to
the transmission Hne, which as an imped-
anee of 500 ohrs.

A very important test that must be ade
when o gronp of speakers are operated to-
gether is that of corveetly “phasing™ theo
To be covrectly phased, the voice coils ot
all the speakers must “push and pull™ to-
gether. I a speaker mnit is “ont of phase”
then its voice coil will be “drawn in” while
the voice coils of the other speakers are
*pushing out.™  Under sueh conditions the
sound entitted by the “ont-of-phase™ speaker
will actually represent the back wave ot
the ordinary dynamic speaker operating with
a baflle hoard. Tf the bafHle board of o dy-
namic speaker is removed, then the low
notes inmediately disappear. ‘This phenon-
enon is due to the back wave, generated hy

www americanradiohistorv com

the hack of the cone, meeting and nentraliz-
ing the front wave from the front ot the
cone,

To phase the speakers it is only necessary
to apply the ficld voltage to the spealers,
and then eonneet a dry cell to the voice
coils and notice the direetion of motion of
cach vcoil when the dry eell voltage is ap-
plicd.  The polarity of the dry ecll should
be the same on all voice coils. By touching
the cone on cach speaker its direction can
readily be determined. When the phasing
is correct, all of the voice coils should push
out, and draw in, together,  Reversing the
cormections of any individual voice coil will
change its direction of motion, By using
this method it is a siiple matter to phase
any number of speakers that are operating
together.

In the New Yorker, only divect eurrent is
available,  The Radio Division of the lotel
theretore several motor-generator

utilizes

Fig. A
Speaker off-on relavs Nos, 1 omnd 20 and, exe
teeme  riaht, chennct 4C fwput relay.
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sets in order to ohtain alternating enrrent.
In IFig. 2 is shown the relay system fur
starting  the public address systenn As
mentioned previously, the entire 10 A, Sys-
tem s remotely controlled and, therefore,
when placing the systen in operation it is
imperative that starting devices he used in
order to elintinate any  possihility of the
apparatus being overloaded.

On opening  the remote control hox, a
Inttton  inside it is released, which anto-
matically closes the cirenit through relay
Na. I, (Note 2) Fig. 2, and starts up o
2 horsepower motor. At the same instant,
the dynamic speaker field voltage is applied
to all speaker fields by the closing of relay
No. 2, and the A.C. gencrator ficld voltage
is applicd by refay Noo 3. The motor, there-
fore, begins to turn over.  ‘The antematic
starter regulates the armature current and
gradually brings up the motor speed. As
it inereases, the AC, generatar also inereases
its speed and hegins to - praduce voltage,
As soon as the generator voltage is high
chongh, the ACL relays (Note 2) 4, 5 and
i opevate, throwing the public address svs-
tein aeress the generator line,  The gen-
erator, therefore, does not start up under
I eomditions.

Time Delay Relayvs

The plate voltage on the power tulies is
not applied wntil the time delay relays, a
phatograph of which is shown in Fig. B3,
and a diagram in Fig, 3, eperating in the
plate eirenit, have allowed the filaments to
heat np, and then, after a period of about
aminute, these relays elose and the entive
public address system is in opervatian,

The relay is actually o thermostatic velay
(Note 2) operating in conjunction with a
seeond, or main relay. On starting, the ther-
mostatic relay s commected diveetly aeross
the ALC, line. The thermostat heats up and
the nnit expands untit it closes the gap at
point X.  \As soon as this connection s
closed, the line voltage is connected directly
to the miin retay coit. The coil magnetizes
the wipper lever arm and pulls it down elos-
ing the line circuit to the plate transformer.
The instant the main relay coil pnlls the
upper lever arm down, the thermostatic
relay is disconnected from the cirenit and
the main relay eoil continues to obtain volt-
age from the line. However, when the
system is shut down, the generator stops
aud the nain relay coil then rveleases the

1

\

INSU-
LATION

3
I14 _J
M —
TO DUTPUT JACK 1O VOICE Cons
S e ML OF SOUND PRAJECTORS

RADIO-CRAFT

Taewre comoe —— e STROMBES -CARLA0Y FEOGRAM SERVICE APPARATUS
CLTLET 4181 FL00R ] I_—VOL NDICATER | STROMBERY - CARLEON FROE ZE
BLUDWORTS DaviS T = DISTRIBUTION
pic é"q"""““t B POWER arep foowee ame [ | .==:‘CASLES
ST wi - 1 |
{ PRIECHES U o Yo %o TEST |poaRD anp ooy | 1O
| steom cazison | | SOUTH SIDE NORT SIDE NE | (UT- OFF = TUNCTION
DEreLT0R Nel OF HOTEL —| OF “OTEL - b BOXES. |
—  EINT . S—— . | H  SIDE s :_NWTH |
| o NORT
DETECTORNZ2 1._L < | ‘PoweR amP [ | [POWER Amp - I &?
. ™o TO | 1 SIDEH
1 S0UTH SIDE NORTH S1DE | ey
UETECTOR NQ}T.l | L. OF mOTEL | o OF HOTEL | TEST BOAR[IAND ey I
1 | = — s UNE | CuT-0FF B2
DETECTOR N84 ] PowERAMP H | [POWER AmET— SOUTH | SIDE ==
10 | TO | e I
E ok F— sgyresee | | | pesmasce ||| —
= = - || oF w
(31055 METERS) B s TP kel g = D'ST:BBO:,TTIS!:!N‘C?D
o : " = )
| LOCAL ANNOUNCING NEG POWER aMD POWER AMP - ||| (F—— PANEL
sre e gl T [ . 10 T FapEas a0 mmnGEANEL | 21
I E —_— SUTn SI0E N0t SIOE ||| [ T EOR LOCAL. MIKE AND |
| M4 s U FOR = SPRRE | | '0F WOTEL | | | OF wOTEL | ||| "CoCaL PHONDGRABH
compivnt stkom- |7 | el ( |__LocAaL Pu
CAR SO s-svpu‘.-ru | | N"‘: . 11
RS T, gy e | = 1 11 g 28210 ROGH ON 157
B oes ™ L s — ||| ]| T FLOOR
| £ I ::I' I I
| [ — P.A.ROOM ON 4T
" LINES TO b — | KXl o
0 3 ALLPUBLIC | - - FL
CONDENSER -
MILRO- . — | L e
PHONES = |_ | 18 2 D
] O e || rmey || OrAEvE | Joyswpnd | Jpusw bu | €
| B, =4 e POWER | POWER {F
| . | AMD, AMB, A
| o | - | = e
€ARBON BUT =3 L - = —r;
oA -4 w1 [ 1= O \L.:. uL. switcnroR con-[£¢
PronEs +—EEI M | = § NECTING QUTRUT |3
-5 [ | i 2 CHANNEL SELECTOR 4 OF A I Wit |—
el | | — [ FORLINES LR~ |1 1 INPUTOF FINAL [ 7 I—
DOUBLE PHOMY; —_— _(1 WPyTS TQ PA L STAGE OF P.A.2 i'-i" | T UNESUPTD QLT /Y,
| TURN TABLE wiTs . L FN |Sn
CONSTANT 2 {0 | | — |} 197 2ND anp 380 -
L FaoER g | | = [ar] |Mwegee] tevswewn [Lleusupuc | 1E2 oNTROL B T
seaso wikes L M= 1Tk ame. e [ FoNER 3 CHANNEL SELECTOR
X 1 i
INTER - TELEPHONE P hi—— — 1 L FOR LINES UP 1
70 SOUND FROM MOVIE PROS WNPUT TO P.A, 2
e — — —

14.
A block diagram of the cutire installation of the Hotel New Yorker. Note the usc of the velume
indicator for the guidance of the control opvrator (i the Radic Koom.

ever arm oand the spring pulls the lever
irm back, connecting the thermostatic relay

Fig. B

The plate-voltage thermostatic relay.

once again across the line, ready for service
when operation is once more desired.
Many people have asked why the loud-
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Fig. 2

speakers in the gnest rooms were not of
the concealed, flushed wall type.  The an-
swer is very simple, The use of enclosed
wall speakers presented several difficulties
that possihly  conld he eliminated if the
installation weve anywhere except in o hotel.
Most people that stay at a hotel expect to
be able to sleep at any time that they are
so inclined,  Naturally, therefore, the first
asset of any good hostelry is not to have
disturbing elements whieh will tewd to an-
tagonize @ guest.  If an enclosed spenker is
set into a walll the air colmmn in that wall
will be set into vibration when the speaker
is in operation, resulting in vibration of
adjacent walls; thus the people in all the
surrounding rooms will be disturbed by the
soumnd,

If, on the other hand, the loudspeaker he
mounted externatly, as in the New Yorker,
then the wall in the roomn itself will be the
only vibrating factor.  Now, if the walls are
made of sturdy waterial, and the speaker
is mounted on vubber lugs sa that the vi-
brations of the cone are not transmitted
to any great extent to the wall itself, then
thevre is little possibitity of cxeiting the
iner airv chanber.  If the chamber is ex-
cited, the vibeations wil not come from
the speaker, but from the entire room itself,
which in most cases is not cnough to cause
serious disturbance in adjoining rooms.

Measurements viade by hoth Stromberp-
Cartson Company and the Radio Division
of the New Yorker indicate that the cor-
rect level is approximately 10 decibels,

Decibels
The question of “decibels”™ or “DB” is
one which has cansed considerable confusion,
Most techniceal writers refer to this meas-
urement as a “ratio between certain powers,”
but fail to give to the lavman workable

Left. The relay system for remote control of speaker opcration. W'heu the “resct” button is pressed
all speakers are discomnected. Right.  Relay system for control of motors and transformers.
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A modern

N the last few years the use of electrie
meters for guick and acceurate testing
of radie and sound equipment has in-
creased by leaps and bounds,

Looking at commercial meters today, we
can hardly visualize the path of heartbreak-
ing development that has extended throngh
hundreds of vears; groping for the funda-
mental prineiples, wading throngh false he-
liefs and hypotheses, all of whichr finally
led to the development of the tirst meoasur-
ing instrument—the “palvanometer.”

Magnetic and statie cleetricity was known
as carly as 600 B.C, but even then, and
nntil 1600 AD., no one realized the distine-
tion hetween the two.

bater, a relation between electricity and

November, 1931
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RADIO-CRAFT

Much material has been presented in past
procedures in adapting meters to the require-
first of a series, Mr. Clifford E. Denton, (who is

on wmeters), discusses the factors which

By CLIFFORD

now legally defined by International agree-
ment in terms of the amount of silver de-
posited by ity as stated above.  Figure 1A
is a rough ontline of how the measnrements
were made,

adepted, which  were derived  from  the
C.L8. (centimeter, groms, sceeond) Systen,

This system of units led to the develop-
ment of varions eomplicated hut interesting
deviees for the aceurate determination of
eleetrical values. (A detailed discussion of
this svsicin and its uses will he found in 8.
Gernshaek's “Radia Eneyelopedia,” Sceond
Fdition.—Tech. 14d.)

In 1808, Professors Ayxrton and V. Jones
designed a device called an “ampere bal-
ance.”  This instrument is  illustrated in

“Absolute” Measurements

The first method was shown by Faraday.
He placed a pair of clean copper plates in
a sdlution of sulphate of copper (hitue vit-
riol) and passed an electrie corrent throngh
the solution.  The enrrenl dissolved  seme
of the copper from one of the plates and
deposited an equal weight of copper on the
olher plate, Faraday showed that there s

magnetisim was established, and from Am- an exact relation between the strength of e |
pere's idea af a simple needle suspended the currenl and the amount of metal re T |
above o wire carrving aorent, came the moved or deposited. | = AR
findings  of Pouillet, in 1837, whivre  the Lord Ravleigh employed silver plates aml ":ﬁ:ﬁ Ir"_-'-'r'.'?'_" WEIGHT —_ b,
dearee of deflection of the necdle from s a solution of silver nitrate. He found that | - '—_=j\_. EINED c’l".- {
original position indicated the intensily ot there is deposited in one second, 001118 -_'_'i" con |
the current flowing in the circuit. gram of silver, or £025 grams per hour. The | sl . = | = <P
It was realized early in the development Aot of current causing this deposit s 1L |
of the art that a system of convenient  Called an “Ampere” One ampere will - de- N
standards  would  be  necessary,  Canse-  posit L1T7 grams of copper per hour. ; L
. . " = e 8 8 “w s he 1if
pnently, o system of  practical units was Fhe “International Standarvd Ampere™ i measyring :" :, amic ::: '
) B - B
] N N,
AR P 4 \
\ = e
/ ! | g B
) MRy RN 2 N
Q g (- Q ‘.“-“-“@ vyva‘yvy’ny“®h;““ A /,’. \\‘\\\
o , NN ] l TR - Y
N | =i, SRR
| /; ., e |
. R TN SN ke N I - .
FIELD ABOUT A STRAIGHT WIRE -END VIEW - T3 1t -~
l | FRRRN
e — —J ‘\\\\\l\l\ ""-3"? I
I'1g. 4. above AN % A
Tho maunct of fo at right anagles to the rect f \‘\\\‘.'.ﬁ:!hu,
current inoa weire. o— _3._;_;»_-'-.1
Fig. 5, right e T RS
Speeimens, 4 and R, of the maagnetic ficld arvund a scive. ! # ° 'i\\\\\ ~
“rule 0" thumb” is indicated: at C, for a wirc; and D, for a coil. L — —— - 2 — |
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Meters

issues of Rap10-CRAFT, describing the various
ments of radio service work. [n this article, the
well-known as a radio writer, and who lectures

enter info the design and use of wmeters.

<. DENTON

Iigure 1B, and consisted of a very delicatels
halanced pair of seales, on one seale of

r—

RADIO.CRAFKT

which were placed weights of kunwn valne,
and from the other was suspended o lavge
movahle coil. The latter then was placed
ahove wfixed coil rigidly mounted on o base,

The seale was adjusted to balanee by
adding weights to counteract the weight of
the suspended ol Upon passing enrrent
thromgh the enils, the moving coil was palled
down by the magnetie lines of force.  The
additional weiglts necessary to bring the
seale hael to balanee gave an accenrate in-
dication of the weight or foree of the clece-
tric enrrent. Thus it was determined that
the addition of “rram o oof  weight”
represented 980 “dynes of foree™

The dificulty of applying this system was
the spur whieh eansed Professor Fleming to
devise, o 1883, o nnrch easier scheme  tor
measnring voltages or eurrents. 1le ade
nse of o then-existing instrument ealled o
“potentiometer,” Figo 20 devised by Poggen-
dorff in ISHL and madified by Fleming,

It a slide-wire™ -0 s
stretehed over a0 seale, and o steady (hat-
teryv} covrent is passed through it, « drop

every

resistinee

279

in voltage across this wire will result.
Connected to the positive end of this wiy

are two other wires 1 and 2, with sliding
contacts on the free ends, and in series
with these wires are placed two galvanom
eters Goo It will be seen that current flowing
through P-Q will e partially  deviated
throngh wires 1 and 2 and the galvanon
cters connected in serjes.

In the circuit of wires | and 2 are in
serted bwo different sources of eleetricity,
AL A2, ko that  their ML
(clectro-motive-forees)  or “voltages™  (the
termn honors  Hessandro Voelte, an [taliin
physivisl) tend to oppose the voltage dem
prodieed in the wire P-Q by the enrren
source A3 If the sliding contacts be moved
until the voltage drop from the sliders to
the negative end of the midn wire -0} just
bhalanees the 1ME. of the inserted eells,
AL, A2 the galvimometer will indicate zera
That s, the LM in ecach cirenit being

placed

www americanradiohistorv com

opposite in pelarvity aned equal in strength,
ne current can flow  throngh the galvan
ometer, Phe FALE, of the two eells is then
proportional to the EMF. drop across 10
aor P-b (depending upon which meter is be
ing read). The slide-wire mav he ealibrated
by the substitution  of

F.MF,

known  valnes  of
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The simple slide-wire type of potentiom-
eter thus proves useful for comparing
“voltages," and is commercially  available
today: being rated as of low-potential ov
high-potential type, depending on the re-
sistunce of the slide-wire. See Fig 2. (See
also, *A Tome-made Slide-wire Bridge” in
the Feh, 1931 issne.—Tech. Ed.)

The principle of operation of the com-
mercial slidle-wire potentiometer is the same

HOT-WIRE
AMMETER

-A-

THERMAL.
AMMETER

Fig. 7
G meters. At A, “hot-wire™
B, a “thermocouple”

ivpe, and;
instyioment,

as above desceribed. and the seale is eali-
brated in the proportion of the total resist-
ance of the wire, or in volts, In Fig. 2B
the standard voltage is shown at E, and
the voltage to be measived at X.

First Principles

The fact that a current from a battery
when passed along a length of wire would
ereate a “magnetie fickd," was first noticed
by 11 C. Oersted, of Copenhagen, in 1820,
Ile found that a suspended magnetie com-
pass needle always set itself when near a
current-carrying wire, so as to lie at right

RADIO-CRAFT

angles to the length of the wire; and the
north-seeking pole of the needle deviated
ta one side when the wire was above the
needle; and to the opposite side when the
wire was laid below the needle, Figo 3. lle
correctly conctuded that this was due to the
current creating a magnetic ticld of force
armmd the wire, the direction of these lines
of foree being in cireles, which lie in planes
perpendicalar to the direction of the wire,
as shown in Fig. t.

There is a definite relation between the
divection of current flow and the direction
taken by these lines of foree, as shown in
A and B, Fig 5, a fact which cnables us
definitely to determine the palarity ot any
“clectromapnet.™

Rule O' Thumb

A usefal referenee is ealled the “rule of
the thumh“C, Figo 5 Simply grasp the wire
in the richt hand with the tlanah extended
atong the wire in the divection of the cur-
rent flow, *4™ to *—=". ‘The amved finger
tips will then indicate the direction of the
magnetic field. .

In the instance of a eoil, grasp the sole-
noid with the right hand so that the fingers
point alowy the wwives in the alirection of
the eurvent flow, 'The thumub then points
to the novth pole—that is, the thumb points
in the direetion of the magnetie flux passing
inxide the coily D, Fig 5.

A nem named  Schweigger, about 1821,
maodificd Oersted’s orviginal idea, and wound
many turns of silk-covered copper wire over
and under a  pivoted magmetie  compass
needie, in the manner illustrated in Fig, 6,
This was called a “multiplier” beeanse it

COMPASS VINDING

NEEDLE

Fig. 8

The “tanyent galvanometer.”

Fig. A

A commercial meter of
the 1 Arsonal type. The
moting coll turns betweecn
the tips of au inverted
LT permancat mogsel.
Its conncctions und polar-
ity are showen in Fig, 9.
Actualiy. the direction of
current flow is g matter of
definition; althowph it s
acncrally  assumed  that
crurrent cuters a4 meter at
the termingl marked * posi-
tive,” and leaves at the
“negative,”’
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SOURCE

LDAD

Fig. 9

Sehematic cirewit of the meter ilustrated n

Fig. 1. Resistor R1 compensates coil constants.
increased the effect of the emrvent on the
necdie. This apparatus was the first gal-
vanoneter”  (Cgalvano=”, after Luwigi €al-
cani, an lalian physicist).

Since the invention of the galvanometer,
weasuring  instruents have  heen devel-
oped  for measuring cleetricity in all its
ramifications.

There are meters for measuring the quaa-
tity of clectricity flowing in D.Cooand AL
circuits; for measuring the foree at which
the clectricity  eiventates through the cir-
cuit; amd for measnring the poweer devel-
opedt by the combination of this guantity
and foree.

Galvanmuneters  sometimes were  called
“rheometers,” from the Greek rheo, mean-
ing “to flow,” and metron, meaning “meas-

ure.”  The “rheostat™ (-stat,” Grecek stators,
*standing™) is the only swvival of this

terminology; meaning  a resistance  which
can be varied to regulate the flow of current.

Meters may be classified inte two major
types:  (L2) Those operating on agnetic
principles, and; (B), Those known as “hot
wire”™ instruments which operate by virtue
of the expansion of a resistance wire whoo

Fig. 10

Ihe D' Arsonval prineiple of operatipu.
heated by an clectrie enrrent. Figure 713,
shows a medification of the magnetic prin-
ciple where an alternating current heats
two dissimilar metalsy; ¢ and D nake con-
tact with the hot wire A-B. The heat pro-
dneed at the jumetion or “thermo-couple,”
Ii, generates a voltage which is earried to
the D.C. meter, M, which indicates in pro-
portion to the amount of current flowing
in its eirenit. (‘I'he theory for this odd effect
is still in doubt.) These methods are wsed

to mecasure “high frequeney™ currents,
The hot wire ammeter deper Is for its ac-
tion upon the expansion of a metal wire

(Continuned on page 306)
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The Service Man’s Forum

Where His Findings May Benefit Other Radio Technicians

RECEPTION UP
Editor, Ramo-Crarr:

1 received the and wish to thank
you for the prompl mailing: they happen
to contain exactly the points in civenits and
experinients that have missing  links
inmy stody of the best RO C L models,

I am not o professional, but only nak-
ing wifts to people in rewnete districts of
Canada, after 1 have exhansted all informa-
tion possible i arder 1o keep them advisel
on how to operate sueeessfully the Radiela
28T and UVILY esprecially,

They report Cuba and Mexien, as well as
coast to coast in the Uniled States: exeept
for the northeastern United States and east-

NORTH

[ERIIIAY

crn Canada, which still reains o dead
spot, even for research engineers,  The

point ix on the west coast of Tladson Bay,
LY traom any radio station. With
Rapto-Crarr's advice, wondertul sueecess has
heew enjoyved,

miles

Vircryoy B Wanes,
12 [est Divisivn N, Clicwgy,

RECTIFIER REPAIRS

Editor, Rapne-Cuarr:

Recently it was necessary to serviee an
old anmarlnnd-Rolwerts which  was
cauipped with a Phileo *I3 power unit: the
“Phileotron™  jars were in had shape, nd
e replicennents weree available i the viein-
ilv.  Nevertheless, the set mmst e in order
That  evening, relative of  the
owner was making her debut at a broacd-
cast studio. Well, Serviee is onr motto!

Prying off the tops of the fonr jars, 1
pulled ont their elements and, with a hack
cut  throngh the insulation of  cach
aluninmin (eathode) rod, halt an ineh from
the hottone, as illustrated at A in Fig, t,

I b in iy kit sone 35 aluminnm rod,
from which 1 ent four picees, each #-ineh
lengs T drilled a0 hole halt an inch deep
to it the exposed core, threaded tor 632

sel,

sitee

SN

NP,

alnminuin serew at the tap on the side;
then slipped the extension on the end of
the aluminum eore and tightened the serew.
The joint between the insnlation and  the
abiminon end insnlation was covered with
three ;||||1||eutin||s of tire cement, to pre-
vent corvosion at this point. Then 1 got
i opint of distilled water and o small box
of borax, and made a satieated solution,
Afler that had settled and elearved, the jars
were cleaned and filled to the lower lines
aned fen eents” worth of castor oil was added
to prevent evaporalion. The tops of the
dars ave fastened with No,o 1+ wirve around
the groove, twisted tight.

I the Sereviee Man rans one of
these power units aud s forty-five minutes
fronn Cortlandt Strect (“Redio Row.” in
Yewe York Citg) hie ean save thiree or four
dollavs and give real serviee, or huaild a
power nnit with these junk parts.

S. M Sarer,
15 Franklin Place,
Woodmere, L. I, New York,

(Nothing scems quite so apgravating to
readers ontside the nietropolis as the casnal
air witle which a eity Craftsman writes: *1
picked np this part for 38 cents on Cort-
Lindt Street”™ when explaining how o set
But there onghit to be
a few compensidions for anyone who has to
tuke o Bi-minute ride in the New York
subway.—Felitor)

HIN s b A%

wis built around it,

CONVERTING A STORAGE BATTERY
fditor, Ravo-Crarr:
I have been oo subseriber sinee the first

Ramo-Craer, and T am
pleased to say that Tame quite sure no other
publication can equal it for information and
the kind of material it eontains for the
Serviee Man and for those who delight in
experimenting and rolling their own.

I cannot Dielp thinking that many of the
old-timers have fallen by the wayvside and

publication: of

nolonger hoild their own as they used to
do. 1 think the veason is that they have
been stung so many times by trving the
wonderful circuits and  construetional ar-

o
~TLEVEL

- WATER
LEVEL

—INSULATION
|~

O

T
" ALUMINUM END
-"-

e
-

= et 3 ALUMINUM
= —  SCrREW

Fig. 1
Rejuzenating @ Philco B poteer unft, Part
of the aluminum cathode of this “B™ jar is
replaced,

ticles which are published in certain maga-
zities—pal Ramo-Crarr—just for the pur-
pese of filling up their pages, 1 cannot
help feeling that sueh articles must do a
mavgazine considerable larms wherens aoreal
good  constructional one will inerease the
civenlation to o great extents and help to
build up the interest which should not be
allowed to drop,

I have been in the servicing business for
the past eight yvearss but find the same slack
in the smmner time: so 1 fill in on con-
stroetion. By the wav, T do not know how
I wonld get along without the Rapio Servicn
Maxvan and its Seeveesesrs,

I hope to see in the near future an ar-
ticle dealing with the construetion of a
real superhet. with the new “30 D.CL tubes,

(Continued on page 308)
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improved performance.

A 1000-OHMS.PER-VOLT MULTI.
RANGE A.C. VOLTMETER
By R. D. Leonard, Design Engineer*
NE of the important problems in the
O conmunication and radio field is the
measurentent of small AC voltages from
low power sources at commnercial and andio
frequencies,  The new reetifies type MC.
0-1 millianmeters, such as the Weston Model
301, or the General Fleetrie ‘Type DO 1EX,
are ideally adapted for this purpose.

It is now possible to constroet a mnlti-
vange, high-resistanee V.Co voltmeter that
will provide accurate AConcasurenents.

The eireuit dingram, Fig. 1. shews the
st convenient method of conmecting suit-
able  wire-wound  vesistors to provide a
0-10-50-100-250-500-1000  volt  nmlti-range
AC voltmeter. 1t is extremely limportant
that these specified rvesistors he used, in
order ta obtain an accuracy within the lim-
its required for radio servicing,

The correct value of the rvesistors to he
emploved may he  determined by the use
of Ohni's law,

I (volts)
R (ohms) equals
1 (amperes)

In this simple foruba, T equals amperes
necessary to obtain full seale deflection of
the meter, and (in this case) E equals the
full scale reading, 0-10 volts,

For example: Using o 0-1. scale milliam-
meter, that von desire to use as a voltmeter
which will have a full seale reading of 10
volts ALC.

10 vaolts
R equals -
01 anmpere

equals 10,000 ohms,

* =halleross Mfg, Company.
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Favorite Testing
Described In Detail By

Laboratorians, Service Men, technicians in all branches of radio, each have their “pet”
b

This month we describe how to “multi-range” an A.C.-type

meter; and a very complete service bench.

In the case of the 0-1. D.C. millianmneter,
10,000 ohms would be used for the 10 volts
step, but in the case of the rectifier type
0-1. A.C. millinmmeter  (the  rectifier unit
of which has an internal resistance of ap-
proximately 1Lo00 ohms) the proper resist-
mree is only 9400 ohins,

For small seale readings above 10 volts
it is not necessary to make atlowances for
the 1,000 ohms internal rvesistance of this
meter caused hy the rectifier. However, if
a value lower than 10 volts is to be read,
very careful  consideration pust be given
to the actual internal resistanee of this in-
strnnent. otherwise, an appreciable error
might creep in. Usually, 10 volts is low
enough for most A.C. measurements.

MUTUAL CONDUCTANCE METER
By C. H. W. Nason
A TUBF may appear perfeetly good as
far as the noval conditions of test
are concerned and vet fail to come up to
the standard of its tvpe, The three factors
which really determine the effectiveness of
a tube as an amplifier are: the amplifica-
tion  factor (wm): the plate impedance
(Rp): and the mutual conductance (Gm).
The first two factors are difficult of weas-
urement  with  ordinary equipment;  then,
too, either alone fails to give a factor of
merit which indicates the desirability  of
the tube under test as compared  with
others of its type. The conventional method
of measuring the mutnal condnetanee  (hy
checking the change in plate current at-
tending a given change in grid voltage) is
clumsy and inaccurate; and it is not a
definite indication of the tube under op-
erating conditions,

[ 125 oHms (gm
1200 MMH0S,)

Y

25‘0 OHMS
(Gm= 2500
MMHOS.)

4.5 OHMS

Fig. 2

) A “undl” wmethod of wicasuring *Gm.”” (B) Resistor R1 is adiusted for minimum response.
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Not long ago the writer was gainfully
emploved at a particular labor which de-
manded the use of tubes of known char-
acteristics. Not only were the operating
voltages of cach tube checked by means of
an analvzer as a matter of dailv routine;
hut each week every tube was carefully
checked on a General Radio muatual-con-
duetanee direct-reading ineter.

After several weeks of regularly  trot-
ting my tubes to the whereabouts of a
meter, 1 decided to make the proverbial
mountain come to Mahomet.

For various reasons, a simplified meter

"RECTIFIER" TYPE ]
METER
¢

R

—— -
R 10,000 O-MS
10 O MW
R 40,000 OumS

!
10

.50 R 150,000 oW, !
' 50 ¢
R 250,000 0HmMS
SDOOEWAMMI\MA}-

® 500,000 OHMS
) :

R 50.0000ums ]

R = SUPER AKRA-

| OHM TYPE &M
WIRE WOUND

| RESISTORS

]

Fig. 1

A “scries”-type conncetion of multiplicrs,

of the type shown in Fig. 2 cannot he
used  for extrauely  accurate  tests.  The
errors present are, however, the same for
cach type of tube to be tested and, in con-
sequence, they have little or no effeet upon
the comparative test desired.

As will be seen from the diagram (Vig.
2 at A), the filiuent supply has twe posi-
tive leads for use with tubes of low or
high current: the low-current rheostat is
a 30-ohm unit, for use with tubes having
i enrrent rating of np to O5-ampere: and
the other rheostat, for use with tubes draw-
ing up to L35 amperes, has a resistance
of 5 ohms. A changeover switceh, re
quired where the weter is emploved with
sereen-grid tubes, is shown schematieally in
the sketceh.

It should be remembered that the motnal
condactance reading indieates, not what is
wrong with a tube, but the fact that rome-
thing is wrong: whether it be gas, incorrect
spacing of elements, low enmission or *what
have you” Txeept to admit that a simple
bridge structure is the theoretical basis
of operation of the device, no discussion
of the “why” of its operation seems in
order.

The mutual conduetance of the tube un-
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Equipment

Radio Servicemen

circuit or parts arrangement resulting in
meter; a direct-reading tube conductance-
Let us hear about yours.

der test is read direetly  from  the scale TABLE 1
of the variahle r('_sistnr R1: “.li.s‘ is '_."50 Tule Volts  Volts  Volts Volts  Mmhos
ol rheostat and it may be calibrated with Type  Fil Plate Grid 8.G, Gm
©fair accuracy—ceertainty within the limits 11 and
set by other factors—by the simple pro- L2 L1 lg'; ;~5 4;38
cess of di\'itlilu{ the are \\'!li('h the indi- ’1; : z 150 40.5 1500
cator traverses into twenty-five eqnal por- 99 i 90 4.5 420
tions,  The constants of the bridge are RERNE 90 4.5 710
suche that cach division on the seale (each ')'3 o *1'.-:55 3155 48 lggg
ten ohms  of  resistance)  will covrespond 54 5 180 1.5 75 1030
to o nmtnal condnetance of 100, and the 26 1.3 133 9. 1100
seale shonkd be thus ealibrated from zero 27 2 el 4.5 god
2500 (s shown at B 45 23 1) 345 1800
to 2500 (as shown at B). o P 450 34 1800
The volteter has o range of from zero '::" 1:-‘ -’-;g lg.g 250 2333
] 4 - . ‘
to 10 volts and may he any fairly accurate 1 3 135 225 =60
D.Cooneter. L 2 135 3 67.5 503
. . q q K ] 180 1.5 75 1100
The methodt of operation is as follows: 20 6. 135 1.5 73 1100
with the bagzer in operation and the tube kb t 113 9 900
in the sockety adhjust the dilmoent soltage 34 6.3 135 13.5 135 200
to the correet amount by means of the The valnes of the parts shown are:
rhieostat, Now  vary the calibrated  rheo- 2—One high-frequencey Thzzer s
stat amtil the minipnen sonnd s hcard, T—Transtormer, about 171 ratio, suele as
and read off the mntual conductance. used from single *T1LA output tube into
The tubes most likely to he tested are A magnetic speaker;
listed helow together with their operating  M-—0-10 voltineter;
characteristies, R1—250-0hm rheostats
o —_—————— — —— —10
r I 225v.°B"BLOCK . ouTPuT L
F CON- O1 METER
AUT. DENSER
TRANSFORMER = 'y ey N ] J—
ANO CONTROLS J 4% 140 V, A.C. LINE - = —— —
VOLTMETER S oo
T v evasv 1O |
)
BATTERY  DYNAMIC
E BATTERY SPEAKER
Jl 0-100000 I—l g‘-‘?‘oso
Sere MG
: s Q =
' TEST TEST
: > > PHONO.
1 > AMP
' FOR CONE >
i COIL ONLY R T
E ; @coutlw\. PHONO.
! outpuT| ["suorT-] [Se4eo0] [ac a7 s s MOTOR
i METER| |CIRCUIT} | WICKOK HICKOK | AND
i ONT! TESTER| |ANALVZER| (TUBETESTER co PICK-UP
:
1
i RCA
' EXTERNAL 100 A
. CONNECTION [ SPKR,
H [ ]/ CHASSIS
' o 0
H SPEAKER
I |[PrexEATER [
[ ¥ L1 v
i L) {A]
TES TEST
J LEADS LEADS
! 1 BATTERY TROUBLE 1
! o o CHARGER LIGHT oo
OMO ANT. GROUND ANT. Gnp. | © O
110V, 140V, 110V 140V, 1200V .D.C.
TO GENERAL MOTORS @ I A
o ANTENNA
G I

Fig. 3

A block digaram of Mr, Senell's wovs complote sercicn sbation arrangement, A wattmeter is

mclwded as part of the apparities,
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Fig. A

An cfficient arvangement of a radio test-table,

R2—100-0lun  resistor, to carry  relatively
high currvent:
R3—1000 oluns;

No great care is necessary in the con-
striretion of the hridge: sinee, even with
sereen-grid tubes, the effective gain through
the tube under test is not Lirge enongh
to canse any appreciable feedback effect.
The greatest amount of care will be re-
quired in the operation of the device: be
certain that the switeh is not in the “Screen-
Grid” poesition when a three-electrode tube
is being tested, and that the low-current
rheostat is not enaploved with a tube draw-
ing a high current.

N provision is nade for checking the
tubes to be tested for internal short cir-
cuits: so that a short-cirenited tube intro-
duced into the bridge cirenit will result
in the destruetion of the loa-olnn rheostat,
through  which  the  short-circnited  plate
current will Aow,

A PRACTICAL SERVICE BENCH

By Harry F. Sewell
HE complete and efficient serviee heneh
illustrated in Fig. .\ and shown in block
forny in Fig. 3 was constructed by the Tafel
Lleetrie Co. of Lonisville, Ky, It was de-
signed and ailt by the writer, over a perinl
of two arars,

The veach s of the ordinary type, being
built of 2 x 12 in. wood, supported by 2 x
in. racks, amd weasnres 133 ft. long.  The
panel-hoard wt the vear of the beneh is con-
stueted of stripped Ve-ing white pine, glned
together, torming a sturdy unit on which to
monnt aopaeatns,

Panel mounting of a0l test equipmient s
preferved by the anthor, The equipment
leeated on this panel is of the latest type,
consisting ot one General Ladio tapre 6=\
test oscillators two alilmeters, ohe having
a vange from 0-5300 olius and the seeond
from 0-i00,000 ohms (these, along with the
300 watt meter shown in the center of the
panel, were bailt to the specifications of the
writer by the Westinghouse Fleetrie & Mty
Co): one type SG-1600 Hickok set analyzer,
andy one type AC-47 Hickok mntual con-

“ductance tube tester The bakinee of the

testing equipiment was built by the writer.,

In the center of the beneh at the top of
the panel board is located o condenser test
set, consisting of one neon Lnnp, one UX-874

(Continued on page 309)
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Althongh numerous “Nircell™-type radio re-
ceivers have appeared on the market (See the
April, 1931, and subsequent issnes of

- Crarr), the Madel 1-43 receiver i
ote offered by RCA-Victor.
circuit indicates, a superheterodyne circuit is

Teronuement uf  paris

Rud oly battery-

povated R-tuhe super=
1 hetesodyue,

employed.  In this chassis are  used three
sereen-grid,  2-volt type 32 tules, and  five
weneral-purpnse, 2-volt type '30 tubes.

The following values are used for the re-
sistors amd condensers wsed in this  reeciver:

Resistor  R1  (velame-control potentinmeter),
50000 c¢hms; R2, R4, 6,000 obhms; R3I, 15
ohms; R3, 29,000 ohms; R6, 4,000 ohms; R7,
40,000 olms; KR8, RI4, 180,000 ohms; RY,
270,000 ohms: K10, R11, 350,000 ohms; IR12,
13, 1. meg; K13, 30,000 cohms (variable);
R16, 1.300 ohms; R17, 650 ohms: R18, 8 ohms,

Condensers (1, C2, €3 (tuning units), 18
to 325 mmf.; CLA, €27, CIA (tuning trim-
mers). 4 tn 30 mmf.; C4, 745 mmf; C40
(U3 trimmer), 15 w 75 mmf.; C (LT, trim-
mersy, 15 to 75 mmi.; C1o (L.I.1. trimmers),
140 ta 220 pamf.; U3, 745 mmf.; Co, C7. C11,
0.25-mf.; C8, 0.5-mf.; €9, C12, C14, C18,
mr-mf.r C13. 1. mf.; €15, Ci6, .0012-mf.;
C17, 025-mf,; C19, .0024-mf.

Uperating potentials are as follows:

AL filaments, 2. volts,  The remaining fig-
ures are to be read with the volume control
set at minimums voltages are read with re-
speet to the filament.  Control-grid  potential,
VooV4, 22 woltsy V3, 0.5-volt; V3E, 3 volts;
Ve, 2 ovolts; V7, V8, 15 volts.  Screen-grid
potential V1, V5, 55 volts; V3, 65 volts. I’late
potential, VI, V5,0 135 wvolts; V20 50 volts;
Vi Ve, V7. VED 150 voltsy V5. 90 volts,
I"late current, V1, Vi, V50 zero: V2, 3 mag
V3ONT7, VE, 05-ma V6, 2.5 ma,

With the volume control set at maximum,

g

“iﬂ\- 4

ebr

L} i

g divaram of the wewe “self-contained” Radiola model.  Elcctrical values for the

componints dappear i the tert,

54

RCA VICTOR “MODEL R-43" CONSOLE

Also General Electric Model “G. E, 5-42B"" Battery Console

the following new readings will be noted: Cou-
trol-grid potential, V1, V4, 1.3 volts. Ncreen-
grid potential, V1. V4, 35 volts; V3, 60 volts.
I"late potential, V1, V4, 135 volts. Plate cur-
rent. VI V4, 2.5 ma.

The al high-veltage-hattery drain of this
receiver is only 8 to 15 ma.  The .\ drain
is only O.4%-amp; or a battery life of 1200
operating hours,

The precautions, mentioned in the issue of
Ravto-Crarr referred to above, concerning the
correet use of the Nircell type of A" supply,
must be obsersed. Note particnlarly  that this
type of hattery must not he operated at tem-
peratures helow 40 deg. 1.3 consequently, f
it is essential to install one of these sets where
operation necessarily might be required at this
temperature, it will he necessary to substitute
a ditfferent type of "N supply.—for instance,
a 2-volt storage-cell. This cell will not require
frequent charging, due to the low filament dram
of the receiver.

“The tubes of the push-pull power outjmt
stage are biased to substantially plate eurrent
cut-off.  The arrangement is such  that the
output  ~tage may deliver  substantially  four
times the output that would he obtained with
the same tubes operated in the usual circuit,
This system is very economical, due to there
being Imt a small amount of  residual plate
current flowing in the ontput stage. Current
is drawn only when a modulated signal s
received.

The purpose of the extra secondary (shunted
by condenser C19) on ountput transformer T2,
is to provide a hixed high-frequency cut-off for
the audio amplitier.

The tme control consists of a 0.1-mf, fixed
condenser 18 and 50,000 ohm variable re-
sistor  R15. in series, connected across one
side of the input grid cirenit of the push-
pull stage.

Due to the fact that the aircell smest not be
overlonded {as, for iustance, by shorting, or
testing with a low-resistance test hnstnuuent),
there has heen no attempt to obtain reproducer
field current from the *.\" circuit; instead,
this  field is obtained from a powerful per-
manent magnet.  Many previous 2-volt-tube set
models  incorporated  “inductor-dynamie™ repro-
ducers; bat the Model 43 instrument uses a
“magneto-dynamie”  loudspeaker.

For nwre detailed information concerning the
balancing of the oscillator. the R.I5, and the
LT, cirenits, reference may he urade to the
service information concerning a chassis which
in these respects is similar—Radiola “*Super-
ctre” Madel R7 (I'ata Sheet No. 47; August,
1937 Ravio-Crarr).

Erratic operation may he due to low 17
hatteries; replace these units when their output
potential has dropped 23% whent uunder normal
load.

A peculiarity which at first may not le clear
will he ohserved in the diagram.  This is the
positive 221 volts connection. This i the
2215 volt tap nearest the B minus tap on the
first 43.valt "I Llock,

swe [} 05¢C 1LF s Ty ieericy
[ I Le 2 o 1 cw., 1108 T2
; \ g
fri
nefarl [v3 | [e o VOICE
e p colL
'| ';"5"' TONE VT-vé
=i 110 | sw2
13 | _i C49 & '8+ 180V
6ND ‘asne 22je
Rz [ ) an R - = ‘B
A ol 52154 =
& "~2VOL. CONTROL = Ri7- c2 R18 -
v MF 1 A S (%

Selremiatii civcwit of the Kadiola Moedel R=43 receiver, which incovporates an wnusual arrangement of the oscillator circuir. I'n addition to the
voal puddina-condenser comtection, there is a center-tap lead to a coil inductively-coupled to the grid coil of the first-detector, affording inprt

November, 1931

to the oscillutor grid circnit, through C5.
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Operating Notes

By and for the Practical Radio Service Man

SERVICING SPARTONS. BRUNSWICKS,
AND MAIJESTICS
By Bertram M. Freed
COMMON complaint on many Spar-
ton model 600, “610," 6207 and
“737" (the same chassis is nsed i
all these types) and “i407" receivers
(xinee the 395" ontput tube is the same as
the 50" tube) receivers is lack of control
of volume, These models are similar to all
late Sparton’s except for an additional tuned
R.1. stage Jocated in the band pass tuner
assebly as shown in Fig. L

At the base of the socket for this tube,
heneath the shicld, will be found a 02anf.
condenser, which is used to hypass the
cathode bias resistor network of which the
vohnne control, resistor U1, is a part. When
this condenser anit becomes shorted, the set
operates at full volime beecanse  the hias
resistor is shorted,  This same it is often
the cause of intermittent or fading veeep-
tion, where it opens or short eivcuits,

tn order to enable the installer or repair-
man easy aceess to the sets, the different
units comprising the chassis are mounted
on o board which slides back from the cabi-
net. The volume control is mounted on a
metal panel which is fastened to this same
board.  When the hoard is pushed back
into place, the panet is foreed hack about
1.-in, often shorting the volume control
higs to the R.F. amplifier assembly,

The mannfiacturers of Sparton reccivers
have been turning ont two model 7377 re-
ceivers,  The only visual differences between
the two hle in the chassis color, ane the
power  transforimer and  push-palt input
andio  transformer design.  One uodel s
spraved in pold while the other is colored
hlack.

The “black™ model employs a power trans-
former  originally  designed  for their old
301" model, using two BL rectitiers, and
two 50 power tubes,  The filkunent voltage
has heen ent down to five volts to heat the
single 80 and the pair of 183 power tulwes
by means of resistors in each filament lep
The high voltage ontpnt has been deereased
by the addition of a large 1200-0lim resistor
which is located alongside the "8O rectifier

‘The eause of many inoperative “black”
veceivers will be found in an open resistor
iheled *1200 obms”  For some reason or
other, this 301" transformer, designed for
heavier use does not stand the pgaff,  Per-
haps a huandred of these units have bad to
be replaeed beeanse of shorted primary or
high-voltage-secondary windings.  When “no
filament® is obtained on the ‘80 or 183 tubes,
look to open step-down resistors.

The andio transformer in the “blick™ joh
is a Pacent, and is so closely mounted to
the 183 tube next to it that the tube cannot

fit sccurely into its socket, being toreed to
me side. Another hole should be dvilled
in the metal chassis so that the transforuer
can be shitted to one side a bit,

In the Sparton 00 midget chassis series,
an annoving condition s often found that
was at dirst difficult to trace. Recently one
of these receivers was returned to a n']mir
shop with an RF. plate-sto-chassis - short.
The several hypass eondensers were checked
bnt found perfeet; as well as the counuon
"B terminal located beneath the chassis,
which is insulated from the chasais by means
of two insakating washers that sometimes
shift, Al beads (in the RUF. cirenits) were
tested by unsoldering then from their re-
spective higs and terminals, It not
nntil this had been done that the short was
located.

This st used red, shielded leads to con-
nect the plates of the type "24 tubes to the
R.E. eoits, The insnlation on these lewds is
poor and breaks down o within the  shield,
cansing the wire to short te the grommded
shield, A heavy insulated, wnshielded lead
was instatled to replace the defeetive shiclded

was

wire, These leads are indieated by X1 and
X2, Fig 2.
Noisy  reception in these receivers has

often been traced to dust and small foreign
particles between the condenser-gang plates,
which are very close together—thus making

a eondition such as this quite common.

The DBrunswick models “1+" “21" and
“31° receivers employ o tuning-drive-cable
arrangement that is far superior to many
other systems—in which forcing the tuning
knob bevond cither end of the seale may
siap the drive cable.  This is Binpossible
in the Bruaswick receivers due to the use
of a small friction gear over which the cord
passes: turning  the tuning  knob  heyond
the tuning range only causing the gear to
slip aromnd. However, cases may he found
where the knob can be turned without the
consequent actuation of the condenser pang.,
Almost invariably, this is caused by a loose
cord, which may be taken up by increasing
the tension of the spring located on the
side of the dial.  The spring is attached
te the free end of the drive cord on one
endd, and fastens to a serew on the other.
This serew is in a slotted hole, permitting
it to be shifted so as to increase or decrease
the spring tension. After the unneeessary
shick has been taken up, the serew may be
tightened.

Noisy and intermittent reception on these
madels has often been cansed by a defective
local-distanee switeh, the hlades of which
become loose after some use. The remedy
is usually found in replacement;  thonghb,
tightening the screws holding the blades
has sometimes eleared up the diffienlty.

Ir
\q; AN&I SIODMP
ANT.| 4 % ‘24 w2

L002-MF
DET.'27 ( n C-183

2.500
; OHMS
I | VOILCE
| con
| i
| ovwamic |
. Y SPEAKER §
11 . 4

| |
. 1 C1-VARIABLE CONDENSERS
l | €2-equaiziNG commenERs
5.V L1-TUNING COILS
j L12- ANTENNA INDUCTANCE
oV P 7 i1 o
ac f A =
2.
Sw $°°5 E = : =
MF,
) o Fig. 2
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Fig, 1. The Sparton Models o0 60X and 737" receivers, A common complaint, lack of volume control, may be due to a shorted 0.2-mf.

A large number of Dosch 2687 and »297
receivers, lately, have showed up with the
common  complaint  of “neisy reeeption”
Several of these were taken to the repair
shop to determine the cause of the tronble,
The type '26 tubes were cach, in turn, pulled
out of the circnit starting with the Ist R
stage, hut, with the exception of two sets,
the noise continued.  When the "27 detector
tube wias removed, about 75% of the noise
disappeared in all except one case.

After a new and perfeet first AF. trans-
former had been installed in place of the
one in the set, the noise cleared up in all
except three sets. One had a very noisy
carbon volume control that made a racket
even though the control was not touched!
When a new vohine control was put in, that
set was in perfeet shape, The remaining
two reeeivers cansed quite a hit of trouble,
The grid-leak  and grid-condenser were
changed with no change in results. Finally,
the detector plate 50,000 ol “ghistor™ re-
sistor was replaced, and the noisy condition
cleared up. Sowme  sets necded  both the
transformer and the resistor replacements,
before the cvomplaint was scttled.

IFor sharp tuning in the first R stage,
these same models use a variometer that
is often the source of varving vohune, or
“fading.”  Reception will he normal for a
time and then drop in vohme. necessitating
a re-adjustment of the volume control, After
several minutes, reception will become “nor-
mal” once more,  Upon examination, a black
lead will he disclosed, connected to one
side of the stator of the variometer. This
lead passes through a hole in the chassis
gnd continues on to the other side. Vibra-
tion caunses the metal chassis to bite through

the insulation of the lead at the hole, for
the lead is deawn quite taut, and canses
the annoving condition of fading, A heavily
insulated lead, additionally protected where
it passes through the hole, should be used
to replace the old lead.

A preat deal has been spoken ahont the
Majestic “60" series superheterodynes, The
first bateh of these sets that were placed
upon  the nurket were wired with  some
highly ahsorbent cotton covered leads. The

slightest  hit of meisture was enough  to
throw the set out of balance. Several re-
sistors used were affected in the same way.

In some sets the tming meter would beeone
inoperative; in others, very erratie. The
nin trouble however was a very weak, or
even inoperative, receiver, These sets ean
be rewired according to the extensive, de-
tailed data supplied by Grigshy-Grunow: or
sent to the nearest distributor of Majestic
receivers, who should make the neeessary
changes without charge,

THE RADIO FIREMAN

If\' the little Dnteh village of Jutphaas,
near Utrecht, a system of wired radio has
heen installed in order to transmit calls to
members of the local fire brigade.  Speeial
ridio receivers are linked up with the fire
wlarms; they are so designed that when the
latter are pulled automatic morse sipgnals
consisting of five letters are simmltancously
transmitted to the home of every fire-fighter,
These letter-calls vary aceording to the dis-
trict in which the outhreak has taken place.
— . Admatenr Wireless.
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UNUSUAL INTERFERENCE SOURCES
By William Murrills

IN -\ small Western eity several interesting

cases of radio interference have heen
discovered. ITn one instance a set owner
complained that at certain times of the
day it was impossible to use the radio
because of the interference. The power
company  then traced the interference to
the point where the noise was londest; this
ledd them to a eable entering the loeal
telephone company’s office. At the time of
the test, none of the clectrieal machinesy
of the plant was in operation and the
nain switeh was open so that &1l lines were

dead, It was almost certain, therefore, that
the souree of interfevence was not in the
building. ‘T'o make sure, however, a test

wis made. When the test equipment was
placed on top of the generator, only a faint
noise was heard; while on the floor right
next to the nuehine no noise whatever was
andible. Upon further investigation, it was
found that the particular cable in question
contained a wire leading to a switeh in the
oflice, from which a police light on the
main street was operated as a  courtesy
to the city, When this switch was opened,
the noise completely died out, It was evi-
dent, then, that some high-fregneney current
was being picked up and carried along the
wire to a point near the aerial leading to
the receiving set of the complaining set
owner,

The «ity, upon being told that the police
light was cansing interference in nearhy
radios, decided to discontinne the operation
of the light rather than go to the trouhle
and cost of locating the interference sonree.

(Continned on page 303}
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Recording Amplifiers

The subject of instantaneous sound recording

I advisability of using high gain

andio amplifiers to insure the pro-

duction of good home  records has

been repeatedly pointed ont in these
articles. It is now my purpose to discuss
in detail the different types of arplifiers
that can he used.

The recording level required for instan-
tancous or “home™ vecording is mueh higher
than that required for conunercial wax re-
cording; the cutting stylug in the Iatter
case having very Httle mechanieal work to
do against the wax dise and, consequently,
the required level is only about 4318, In
nuiking instantancous records, however, the
cutting stytus, besides modulating the track,
nutst eompress the material of which the
record is made.  This compression must be
cfiected by weighting the cutting head with
a fairly heavy welght, and naturally  the
modulating action of the stylus is retaided
considerably,  As a result, the gain of the
awplifier feeding the cutting styvlus has to
be quite high if a loud record is desired.

Aluninum records are made at o level
of between 415 to F20DB, and since the
output lfevel of a carbon microphone is about
=36 DB, The gain of the recording ampli-
fier must he at least 451DB. Ungrooved
celluloid records, due to their greater hard-
ness, regquire a0 higher recording volume
level thon aluminum records, or about 425
to 430DB. It is obvious, thevefore, that
the amplifier gain should be at least 461
DB The recording Ievel for pre-grooved
cethiloid or aluminum records is the sawe.

It is desirable for two reasons that the
amplifier have more gain than is  really
needed,  First, high gain affords extreme
freedom of position abeut the microphone:

that is, the person or persons heing recorded
may be located at a greater distanee from
the microphone than ordinarily, and  still
obtain a good recording.  Secondly, high
gain makes it unnecessary that the micro-
phone, in order to increase its sensitivity,
be operated at the Iigh current value, which
results in strong hackground noise.

The *“direct-coupled” amplifier is consid-
ered one of the mast faithful from the point
of view of frequencey response, and it makes
an excellent amplifier for use with pre-
grooved  cellnloid  or  aluminum  records.
(Diagrams of direet-coupled amplifiers have
appeared in past isswes of Ranto-Crarr.)
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A resistancc-coupled amplificr, having a flat
characteristie, whieh is switable for recording.

The disadvantage is that the gain with
respect to the microphone is comparatively
low.  ‘There is very little nwhility allowed
around the microphone, and since the latter
thus has o be operated at full enrrent value,
to inerease its  sensitivity, the chiinees of
microphone noise are inereased,
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The final amplificr sclected by the anthor for recording purposcs.

The very thorongh by-pasny

makes for extreme stability of operation.
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consequently, our readers
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Fregueney versus gmplification  characteristics

of three types of AF. amplificrs,

An amplifier using resistance coupling
has a reintively flatter characteristic than
cither impedance or transforuer coupling,
but the gain in this type of amplifier is
low, due to the fact that the only cmplifi-
cation is that derived from the “nm”™ of
the tube; at best, only about 75¢, of the
“mu” heing obtained,

The circuit of such an amplifier is shown
in Fig. L It should be noticed that sepa-
rate “B” and “C" batteries are used in
cach stage. This is done to minimize inter-
stage  coupling, reduee external noeise, re-
duee pickup, cte. It must be realized that
all extraneons noises will be superimposed
on the record. Any precantions that weuld
tend  to reduce (these extrancous
should be taken.

AF. Amplifiers

The priacipal advantages of resistance
coupling are: (A), flat frequency charac-
teristic up to moderately high frequencies;
(BB), absence of all resonance peaksy ().
lightness and  compactness of units, and;
(1), low cost of units,

The most important disadvantage of this
type of coupling is the high “B™ voltage
required due to the large voltage drop in
the plate resistor.

So-called “impedance coupled™ muplifiers
use an inductanee instead of a resistance
in the plate cirenit. The gain is approxi-
mately the same as in resistance conpling,
It less B vallage is required, due to the
lower DL.CLoresistance of the choke,

The woin can be inereased by the nse of
higher-mn tubes, Imt more eare in design s
required to avoid sneh ditticulties as the fol-
{V). loss in maplifieation at low
frequencies due to the nse of ton low an
impedanee choke coily and: (B): resonant
points and excessive anplification, or even
cirenit oseillation, at  Trequencies between
1on and 300 cyeles, o condition which may
e Drought  abwtt thrmgh  the combined
action of the high effective tube inpuat ca-
pacity and the induetive reactance of the
coupling impedanee,

The “transtorner-conpled”™  amplifier s,
in the opinion of the writer, the hest type
for recovding. I the first pliee, it gives

signals

lowing:
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and Level Indicators

has created a great deal of interest;

will welcome this discussion.

J. SALIBA, S.B.

the rost amplification for a given invest-
ment. Using  three  transtormer-conpled
stagres, Fig, 20 the gain is approximately 70
DB, which is wore than cnongh for good
recording,

In this type of amplifier the *B” voltage
may e comparatively low; and  high-nm
tubes are not necessary,  The signal voltage
besides being amplificd in the tube is also
stepped up in the transformer. ‘The ampli-
fier is very stable with hardly any chance
of oscillation. The frequeney characteristic
(closely approximated in g, 3) is not as
flat as that of the resistanee- or hapedance-

Fig. 4

A diagram of a commercial wvolwme indicator.

coupled amplificr, but it can be improved
considerably by connecting a variable re-
sistor of 100,000 ohms, maxinnun resistance,
across lhe secondary of each transformer,
and adjusting them for best results.

The woniter bhas had considerable snecess
with the mnplifier shown in Fig, 2, its gqual-
ity and stability recannnending it for police
recording in evime deteetion (deseribed in
the Julv, 1931, issue of Ramo-Crarr). Using
Sanganne™ transformers the gain was such
that recovding was possible with the sub-
Jeet 15 to 20 feet from the microphone.

Level Indicators

Strange as it mway seenn, the *level indi-
cator,” which is very essential for good re-
cording, is in very little use, Tt is not hard
to buitd: ond, even if purchased, the skight
cost is move than offset by the insurance of
woudd pecords at all times,

Heretofore, it has been the custom to test
the Jevel at the entting stylus by means of
a tmonitor™ speaker; or, if the microphone
happened to be in the same room with the
machine, by means of feeling the stylns with
the fingert At best, either of these methods
is a0 pness,

A level indieator, in reality, is nothing
more  than an ovdinary vaenmn-tube  or

VU veltmeter, which operates on the
prineiple of the vaenum tube detector. In

an amplifier. the  vacenum tube must he

worked on the “straight™ portion of its
characteristic (point b, g 3) so as to

maintain the linear ratio of input voltage
to output power, which is required for un-
distorted power onfypmt; while in the VT

voltmeter the tube is worked on the curved
“heel™ of the chavacteristic (point o, g 5)
so as to obtain the distorted ontput shown
in the fignre.

The cirenit of a connmereici level indi-
cator is shown in Fig & An A flowing
through the primary of the input trans-
former will eause an alternating voltage
drop acreoss ity and by induction, an in-
creased voltage drop will appear on the
secondary side. A portion of this second-
arv voltage is applicd between the grid
and filament of the tube. This voltage al-
ternately adds to, and subtracts from, the
D.C.ogrid bias.

Sinee the tube is operated on the curved
heet of its characteristic the plate-current-
change that corvesponds to the grid-voltage-
change will e distorted, and the average
plate current drawn by the tube thus will
be higher when an A.C. potential is applied
to the grid, than if the grid had only the
D.C. bias.

In order to smooth out the fluctuations
of current in the meter cirenit, but still per-
mit the eter to register most of the airr-
rent penks, a condenser C and an indnetance
1. are connected in the eirenit as shown
in Fig. . Damping for the meter is pro-
vicled by the resistanee R1 shunted across
it. Tt is evident, therefore, that the com-
hined damping action of the tube and the
plate cirvenit filter causes the necdle of the
weter to defleet for growps of plate enrrent
fluctwations, I the needle was  permitted
to follow cach individual plate enrrent flue-
tuation it woukd he extremely diffienlt to
follow the rapid, erratic movements of the
needle.

Figure 6 shows the eirenit of o level in-
dicator that ean e casily built at home, and
while not as claborate as the conunercial
type it is quite acenrvate enongh for home
recording. The metey ased is an orvdinary
D.C millianmeter with o 0-5 seale: damp-
ing is provided by the condenser C shunted
across the meter.  Sinee the hattery will
drop in voltage due to use, the 10,000 ol
potentiometer P2 is provided to afford con-
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voliume iudicator  circait  for the lonice

cenistructor,
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trol over this voltage,—since it is very in-
partand that the filament and the plate volt-
ages remain constant. From tine to time
the battery voltages should be cheeked.

The level that is necessary for good rec-
ords of cach type of record is best deter-
mined by test (of course, this figure was
only  roughly approximated in the values

(Continwed on page 31+)

A PORTABLE RADIO PROGRAM
RECORDER

O\\'.\'l".l{S and  operators of  broadeast

stations, who in the past have been
violating winor rules and regunlations of the
Federal Radio Commission, and have been
evading the long arm of the law, are now
watching station operation very carefully,
especially the installation of a new
radio program recorder, Fig. A,

sinee

Fig. A

Commission’s

The Federadl Radi
of broadeast

“evidence”
infractions. (/llustration, conrtesy
RO 1-Photophone, Inc.)

The apparatus, recently demnonstrated be-
fore officials of the Pederal Radio Comniis-

sion, was  designed by RCA-Photophone.
Ine.: and consists of a recorder contain-

ing two motor-driven turntables, a record-
ing amplifier, a2 micvophone, a radio receiver
and a londspeaker.  Pre-grooved blank dise
records arve placed vpeon cach of the twin
turntables and when in operation, with sound
heinge recorded as it enanates from the lond-
speiker, these records operate continuously,
antomaticallyy chonaing from one to another,

Heretofore,  the  commission  has  heen
forced to depencd ahnost entirely on steno-
graphic  records, which have in the past
proved unsatistactory. With this new de-
viee it is possible to have an absolutely per-

feet record, which, it peeds be, can be in-

. . . 0] -
trodueed  before  the  Commission’s  exam-
iners.

The portahility of the apparatim makes it
possible to carry it to remote places,


www.americanradiohistory.com

290

THE

RADIO-CRAFT

November, 1931

“TROPIC

SHORT-WAVE “SUPER

Many short-wave superheterodynes have made their appearance in the radio field, but
Tropics. The receiver described by the author has been designed with a view toward

& UILD me a radio set for use in the
Tropies.” These few words sounded
innocuons enongh some months ago
when o representative of the U7, 8,

Consnlar Service in New York addressed

then to the writer,  Not realizing, however,

that this would eventually prove to he an
outstanding example of the folly of wisdom,

I blithely aceepted the job,

After about ten minutes of friendly gril-
ling, 1 was almost convinced that I had
picked a “lemon,” bat heing blessed  (2)
with a gencerous portion of Welsh stubborn-
ness it wasn't very long hefore 1T began to
formulate a plan of attack pointing toward
a suceessful solution of the problem.

However, before we consider the design of
the receiver finally used, it will be well to
picture radio reception conditions  which
exist in the torrid helt between the Tropics
of Cancer amnd Capricorn,

If the set constructor will bhear with us
during this short interview, we promise to
divulge some interesting  information, the
possession of which may indieate to more
than one technician just why some one of
his radio installations, though in a wore mikd
climate, is not working “aceording to Hoyle.”

Tropical Limitations

During the summer months statie is a
daily, and sometimes all day affair so that
for a rvadio receiver to he really nsetul,
reception helowe 530 meters iz essential,  An-
other thing,—the set nust possess a reason-
able degree of selectivity (which greatly in-

and dampness.

creases the signal-to-static ratio), and a
tone control (this latter refinement is nec-
essary, since statie is essentially of a high
frequeney nature, and the cut-off effeet of
a low-frequeney-pass tone eontrol  further
reduees the interference).

One very great obstacle is the damp, tropi-
cal atimosphere (near the coast it is heavily
Laden with salt) that effects the operation
of power  transformers available in the
United States. Very few of them would
operate for more than six months, due not
only to the condition of the air, hut also to
the heat generated in operation at 25 eveles
{the almost universal conunercial frequency
in sSouth Ameriea), and the faet that some-
times they are subjected to an external
tetuperature of 115 degrees Fahrenheit.

This temperature is equally disastrous to
other components; eondensers impregnated
with pitch or wax, carbon resistors (unless
specially treated), the fine windings of LI,
transformers, and all alwninum parts, fall
i vietine to this heat and the prevailing
dampness, It may be stated in passing that
alnminuin of 1/12-gauge witl ermnble to a
grav-white powder in three months or less,

As mentioned before, long-wave reception
{omr broadeast band of 200 to 550 nmeters,
for ijustance) is out of the question during
the greater part of the vear, so that short-
wave transmission from stations many miles
away must he relied upon. Those of us who
ave familinr with short waves will appreciate
the fact that reception from a near, loeal
station is the exception rather than the rule,
due to the skip-distance effect; and even

By GEORGE

the hest of the distant stations are received
none too regularly,

People in the tropies, although they de-
pend upon short waves for their entertain-
ment, are not short-wave fans, and ohjecet to
plug-in coils and the eritical controls com-
mon to the regenerative set. As for head-
phone reception, well, that's out.  The obvi-
ons solition to this problem is a superhetero-
dyne: the set and circnit eventually evolved
as the best one is shown in Figs. A and L

Circuit Design

There is really nothing outstanding in the
design. Complications were avoided as far
as possible, althongh considerable care was
taken in the design of the power supply, the
output of which is well filtered to smooth
out the fluctuations of the notoriousty bad
power lines “down there.”

A stage of resistance-coupled audio was
used after the second-detector.  This, to-
gether with push-pull pentodes, assures of
londspeaker reception,

A tuned RUF. stage ahead of the detector
would have been better, inereasing the sen-
sitivity a little bit, but it would have intro-
duced objectionable switehing complications
so it was decided to leave this cireuit un-
tuned, and to couple it very loosely to the
detector,

The set was assembled on a chassis which
in its completed form measured 221, x 110,
in. wide.  Monelmetal, an alloy of copper
and nickel, is ideal for the purpose, sine
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Schematic circuit of the

Fig. 1

oun the same shaft,
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“Tropic 107 Shurt-icave Swuperhetervdyne designed by Mr, Brooks, The frst-detector and oscillator tap sweitches are mownted
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-HET”

very few are suitable for use in the
reducing static and withstanding the heat

BROOKS

it is both non-corrosive and an  efficient

shielding wmedivnm,

Construction Details

A sheet ot this metal weasoring 28 x 17
in. is reguired for the chassisc Iis bent
3 in. on the tront and back; then 314 i
at the ends, and turned out t-in. to form a
“foot,” as shown in IVig, 2.

While the writer has all the tools peces-
sary to the trade, inchuding a cirele cutter
for the 14-in. and 134-in holes, it wns.(lc-
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Fig. A
The “Tropie 107

UNuperhet,”

AYYiIN

vier waves on his set,

One the contrary, there was considerable
statie, yvet when a carrier was tuned in “on
the nose,” the statie wmysteriousiy  disap-
peared, and the station came in clearly (or
with a mininmwn of interferenee),
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- - wy — S —
- - 2} — -»rjrs?—
1 1 1 —— 100 - ] b - T‘
si |._z',‘1}: iy d 2 i l[ 3 A A
S S I S .
Fig. 2
{focaiiovn and sizcs of the
- holes  in the monelmetal
f cliassis,
e
k o E
I ja

citked to nse connnon, ordinary tools as often
as possible,  First, the % -in. holes were
drilled and then reamed ont to the reguired
size,  Three experimental chasses were made
this way, cach with 13 holes of this size.
Since the writer still is in good health it
will he realized that monehnetal is not dif-
ficult to “work.”

Partienlar eare was taken to prevent pick-
np of long-wave signals through the LT
transformers,  For this rveason the leads
from these units to the respeetive tubes were
made fess than 1 ine in lengths shickding of
these leads eliminating the last possibility
of pickup, and at the same time, helping
wreatly to redoee inter-stage feed-haek,

No provision was nnide for the reception
of CAV, (econtinuons wave) signals,  The
set is primarily a hroadeast receiver, al-
thongh code stations e¢an be heard if car-
riecr modulation happens to he present on
the sante wave as the CAV, signal,

Contrary to the experience of others who
have operated short-wave superheterodynes,
there was no uneanny silence between car-

In order to cover the ranges from 25 to
100 neters, the detector tuming coil L1 anud
the osctllator coil 1.2 were each wound with
103 turns of No. 26 donble-sitk-covered
enmaeled wire on a bakelite tnbe 157 ind in
dinmeter and 25, in, long, tapped at 3, K,
18, G0, and 103 twrns, as shown in A and
B, Fig 3,

The tickler coil for the oscillator was
wound with 30 tnrns of No, 26 D.S.C, enam-
cled wire as shown in the figure,

Coupling between the oscillitor and de-
tector tuning  coils  was  accomplished by
merely spacing themt 5 inches on centers
as shown in Fig, 3, Both the oseillator and
the detector tuning tap switches are ganped
together, the type unsed being given in the
parts list below,

In order to seeure good spacing of the
stations over the condenser  dials it was
found imperative to use S.ILF. (straight line
frequency)  condensers,

List of Parts
3 Mershon copper-caze clectrolyvtie condens-
ersy, 8 mf. cach, C21, C22, C23;
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Lafayette 60 1L filter choke, 1.3;

Pitot donble drmm dial;

Anisco #5350 ket LI,

1, Tk

NAmsco L00015-mit, S,

ers, Cl, 2

Electrad 15,000 ofnu, 50 watt voltage di-

vider, R11;

1 25-cvele Latayette power trmsformer, PI';

1 Best double-pole rotary switeh, 81, 825

2 Carter 0.5-meg. variable resistors, R6, R12;

10 .01-nf, Dubilier lixed condensers, ('8, (10,
11, C12, C13, CIt, C15, Cl6, C17, CI8,
14

6 100 yuf, Thamnarbund variable condens-

ers, Ci, Ct, C3, C6, O7, C8;

2 60-mhy. R chokes;

1 05-meg Byneh resistor, RO;

I *“metallized™ 80,000 ol resistor, R8:

1 20,000 olnn carbon vesistor, R10;

6250 olon Ward Leonard resistors, R1, R2,

i, RE, RS, R7;

O]

transformers, T2,

[

variable condens-

3

MRS =
GRID _S‘ _-1 TEg:IIEAL
'IERMINALI- T P
| S __I___ {
3o-g] 1] z%‘
8 :r-i:L | ﬂ
! 18 '.r‘i]__ _!F |
“ 60 r\—d__ il d v I ._|':' !lTURNS
1osr---|| = t} o |
e
W\ - - e
Fig. 3

Coils IV cud L2, wonnd tu the same dircciion,
are scparated 5 fn,

1 2-meg. prid leak:

boooo2s5-mf, grid eondenser, C24;

b Push-pull input aundio transformer, T1;
4 UY sockets;

T UX socket;

1 .002-mf. Dubilier condenser, C20;

1 200 ol Ward Leonard resistor, 113,
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CONNECTIONS FOR 110 V., D.C.
By Oscar Block
IN those disiricts where the “Ham™ is
accursed  with D.C. mains and at  the
same time uses "01A tubes (or other .25-
amp. types) either one of two methods of
connecting  the filaments may e used, as
shown in A and B, Fig. L

DET PUSH-PULL AF2

, ”F
Wi o1a ‘ola LA
Puar BRANCH 1
a 350 20
OHMS  OHMS

GRID RETURN
S 18T AF

Y x
350 20

(RE OHMS omy
AF.2 BRANGH 2 |
REL /
RF2 1STAF. PUGH-PULL

‘OLA AF2 '71A 6V,5-AMP
DYNAMIC

SPEAKER

FIELD

110V, D.C.
e & LINE

Fig, 2
Final cownection of the series-paralicl cirenit C,
Fig. 1. Resistors R1, 350 olins; R3, 20 ohms.

Circuit X has the advantage of low cur-
rent consumption, but has the disadvantage
that the “BY hattery potential on each tube
will he Jow. It is also not adaptable to
push-pull civcuits sinee this type of hook-
up requires a parallel connection of the
filaments in order to use conventional push-
pull transformers.

Circuit B illustrates a series-parallel con-
neetion of filaments,  This mode of connee-
Lionn has none of the disadvantages inherent
in the esnnections of Fig. 1A, although the
currvent «beain is greater. Tt has the distinet
disadvantage that if one of the tubes are
removed, the inerease of current through
the tube with which it is in parallel is apt
to hurn it out.  Figure 1C shows a circuit
that eliminates this latter difficulty and at
the same time retains all of the advantages
offered by the connections of Fig. 118,

In this case, since each branch of the
filament circuit and its regulating resistance
is independant of the other branch, any
fhuctuation in one will not manifest itself
in the other. A suggested layout for the

METER MOUNTING FRIMNG -, }

THIN SPRING =7
BRASS

Fig. 3
The desircd paper scale a5 pasted over a re-
movable  won-maegnctic  plate (1.

PLATE

— —  _ = -

power unit of a D.C. oset is depicted
Fig. 2. This lavont is designed for .25-amp.

tubes and is intended for those of "T1A
type.  The pilot light shoutd consume 25+

ampere at 2.5 V.,

If tuhes are used with characteristics
other than those assumed, then the values
of It1, R3, and the grid returns of the
various tubes, nust be changed.  The vari-
able 20 ohm resistor R3 is placed in the
circuit to compensate for line voltage ir-
regularitics. It is to be adjusted until the
voltage across the tubes is at its rated vatue,

[t would he interesting to determine just
how the varions values of resistances used
in this conneetion are determined.

Iirst, it is known that the line voltage is
110, and, sceond, that the terminal voltage
of each tube is 5.0. The pilot lamp requires
2.5 volts fur operation.  Fach branch of the
cirenit has three tubes in series, and since
cach tube requires 5.0 volts, the three tubes
must have 15 volts.  This voltage, when
added to the 2.5 volts of the Pilot lamp,
gives a total of 17.5 volts, which, when sub-
tracted from the 110 volts of the supply line,
leaves a remainder of 92,5 volts aceross hoth

Rl and 1’3,

-A- 110 V. D.C LINE - ;(I,‘w.

0= 110 V. D.C. LINE -0
e a—

Fig. 1
“DC-type  flament  connections.  Cirenit A
conswmes dittle filament curvent, but "B po-
tential is loze: that of B, results in high .1
current and B potential, and; C, a safer
arrangement.

Now the current throngh cither branch 1
or 2 is the filknoent current of the tubes,
which in this ease is 25-ampere. The re-
sistance of both R1 and R3 is then com-

I 025
puted from the formula R = — =

1 25
= 370 ohms. In erder to provide a means
of adjusting the filainent voltage, 350 of the
370 ohms are made fixed and the remaining
20 ohms variable.  The computation is ex-
actly the same for either branch.
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ADDITIONAL METER SCALES
By J. Christine

IIE trend in serviee equipment, for the

wan whoe “rolls his own,” is to use one
instrument for o muldtiplicity of purposes.
If a single meter is to be used as a volt-
meter, annneter, milliammeter, ohmmeter, ca-
paeity meter, cte, the numerous scales that
are necessary complicate the reading of the
meter to such an extent as to make the in-
strument impractical.  If sepavate scales are
to be used, then we are faced with the prob-
lem of removing the glass from the meter
every time a change in the scale is to be
cffected. The novel schewe iHustrated in
Fig. 3 overcomes this difficntty,

The zero and top mark lines of the meter
seate are drawn on the second seale to fact-
tate Hning it up when it is placed on the
instrument,  The meter is then ealibrated
and the markings placed on the new seale.

With this arrangement it is possible to
use as many extra scales as is desired, with-
out, at the same tinte, opening the actual
instrument itself.

A SIMPLE METHOD FOR MEASURING
A.C. RIPPLE IN FILTERS
By Clifford E. Denton
HERE are many times when the experi-
menter or Service Man wants to know
the exaet ripple voltage from a high voltage
power system or motor-generator.

A shple wethod which has been used by
the auther for this purpose employs a recti-
fier-type ALC. vottmeter, which witl measure
the average (0.636) value of the A or
“ripple” voltage.  Sce Figo n

|
1 o
[ oureutor *
l POWER.

SUPPLY

AND

FILTER —_
| : ®
{ \——,—,—-——J
_ - ——

Fig. 4
Measuring “ripple.” L.C. oltmeter M, D.C.-
insulated by O, indicates potential when switeh
S, is depressed,

To isolate the meter M from the D.C.,
but allew the ALC. to pass threough it, con-
denser O s used: a d-mf. high-voltage type
unit will be satistactory,

It is Important that the “working™ voltage
of the condenser be equat to, or greater thau,
the power supply's “peak™ voltage; which is
cqual to the “RALST value of the voltage
applied to the plate of the rvectiticr tubw,
multiplicd by 111,

The switeh Sw. shonld be of the closed-
cirenit type, which remains closed  exeept
when pressed: this to prevent the initial
charging current drawn by the condenser ¢
from passing through the meter. The meter
should be connected into the cirenit only
after the receiver is in operation,  This
places dhe actnal working load on the filter

(Continned an poge 302)
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10 TO 550 METERS
WITHOUT
PLUG-~IN COILS

SM

726SW All-Wave Superhet

In the 726SW there is available for the first time a combination
of the very latest and most modern superheterodyne broadcast
and short-wave designs on one chassis. Logically, it is the product
of McMurdo Silver and the Silver-Marshall laboratories—fore
most superheterodyne designers in America.

Nine-Tube Vario-Mu Broadcast Super

In the 200 to 550 meter band, the 726SW is a nine-tube vario-mu
pentode superhet employing nine tuned circuits. One precedes
the ’51 r.f, stage, a second is before the *24 first detector, and
another with the *27 oscillator. The two tuned ciccuits ahead of

two, intermediate frequencies. Yet it
has but one dial—plus a non-critical

the first detector, coupled with the *51 vario-mu tube, absolutely
eliminate all cross-talk or image frequency interference, The
two-stage i.f. amplifier, using 51 tubes, has a total of six tuned
circuits (three siamese, or dual tuned transformers) which defi-
nitely assures uniform and absolute 10 kec. selectivity at short

trimmer! For shott-waves, a 24 first
detector and '27 oscillator ganged to-
gether are audded by a turn of a switch,
which selects between short-wave and
broadcast band reception. A second

or long waves.

Pentode Tubes in Push-Pull

A *27 second linear power detector feeds a compensated push-
pull 47 pentode audio stage delivering from 5 to 7 watts undis-
torted power output, and in turn feeds a specially compensated
electro-dynamic speaker unit.

60 to 100 Broadcast Programs

The broadcast sensitivity runges from less than one-half to seven-
tenths of one microvolt per meter—so great that every station
above the noise level can be tuned in easily. The selectivity is
absolute 10 kc., and in any large city distant stations on channels
adjacent to locals can be readily tuned in. From 60 to 100 different
stations can be logged almost any night in any fair location.

Eleven.Tube Short-Wave Super

The short-wave end of the 726SW is the dream of old—a true
eleven-tube superhet using ‘“double-suping” on not one, but

selector switch chooses between four
ranges (from 10 to 200 meters) at will—
and all without a single plug-in coil.

Thousands of Miles
of S-W Range

The sensitivity, selectivity on short-waves
are exactly equal to the broadcast band—
piving thousands of miles of range.

Tubes required: 2—'24's, 3—'27's, 3—
’51’s, 2—'47's, 1—"80.

726SW All-Wave Superheterodyne,
compl.te as described above, wired,
tested, licensed, including S-M 855
electro-dynamic speaker unit. Size 2014”
long, 12” deep, 814" high. To be used on
110-120 volt, 50-60 cycle AC power
Price $139.50 LIST.

Write for New General Parts Catalog

l'-------l [ & B B _§ § R 8§ 9§
SILVER-MARSHALL, Inc.
6419 W. 65th Street, Chicago, 1J. S. A.

[ Please send me full details onthe S-M 726 SW (en-
closed you will find 2c).

The new Catalog gives detailed data on a complete new
line of chassis, kits, amplifiers, replaccment parts, etc. Every-
thing from a short-wave converter without plug-in coils, to a
new line of transformers.

SILVER-MARSHALL, Inc.
06419 West 65th Street - Chicago, U. S. A.

Canadian Division: SILVER-MARSHALL of CANADA, Ltd.
75 Sherbourne Street, Toronto

[ Please send me FREE your new General Pars
Catalog.

Name

Address

wwWw americanradiohistorv com
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The Radio Craftsman’s Page

The Bulletin Board for Our Experimental Readers

~ THE STENODE RADIOSTAT

N engineering cireles, interest in the

“Stenode Radiostat™ has been at top piteh
since the first public announcement  that
there was in the process of refincment a
systein of reeeption which made available
i reeciver of hitherto unheard of selectivity,
cambined with exceptionally good tone-qual-
ity and a very high signal-to-static ratio,

What is believed to have been the first
really extensive analysis of all literature
then available on this subject, and its pres-
entation in mwre  readily  understandable
terms, was wie article, *T'he *Stenode Radio-
stat’ System,” by Clyde J. Fiteh, which ap-
peared on page 210 of the October, 1930
issue of Ravio-Crarr,

It was this article which prompted Mr.
Arthur Lynch, then vice-president of the
Stenode Corporation of America, to prevail
upon Dr. Robinson to prepare for the read-
ers of Rano-Cuarr a memorandum coneern-
ing certain phases of the original story.

This memorandum, dated July 16, 1931,
and written in the light of later knowledge,
we take pleasure in presenting below, 1t
is preceded by the letter of Mr. Lyneh; and
is followed by the interesting remarks of
Mr. Fitch.—Editor,

EUROPEAN DATA ERRONEOUS
Editor, Ramo-Crarr:

Some time ago an article by Clyde J. Fitch
appeared in - Ravo-Crarr, which was in-
tended to be an outline of the fundamental
principles on which the Stenode works.

While the article was extremely interest-
ing, there are a number of peints about it
which are not entirely correct, and 1 feel
sure that some of Mr. Fiteh's deductions
were the result of published reports on the
Stenode made by some of the Furopean in-
vestigators who were not sufliciently familiar
with Dr. Robinson’s work to have all the
facts, and who, therefore, drew some errone-
ous conclusions.

Before Dr. Robinson returned to London
last month, I asked him to analyae Mr.
Fitch’s article and prepare a memorandum
for we dealing with the subject, T am in-
closing a copy of this memorandum and,
since the Stenede is bound to become a mat-
ter of increasing importance with your read-
ers, it seems to me that the re-publication
of Mr. Fitel's article along with Dr. Robin-
son’s discussion of it would he helpful.

Cordially yours,

Arturr H. Lyxci, Viee-President,
The Stenode Corp, of America,
Hempstead Gardens,

Long lsload, N. Y,

(A recent Stenode release states that
the Hempstead laboratories of the company
have suspended operations, only its execu-
tive offices heing retained to take care of the
details  which concern manufacturing  li-
censes, certain development work for gov-
ernment service, and negotiations coneern-
ing use of the system in telegraphic and

cable systems, Laboratory work will be con-
tinued, however, at the home ottice in ing-
land.—Tech, Ed.)

ANNOUNCEMENT

ITH this issue of Rano-CRrarT,

Mr. Louis Martin, formerly an
instructor of RCA Institutes, Inc., as-
sumes the position of Associate Editor,
succeeding Mr. C. P. Mason, who,
after exhibiting exceptiona! ability, and
diversity of knowledge, has been in-
vited to take the position of Associate
Editor of Mr. Hugo Gernsback’s new-
est publication, EVERYDAY SCIENCE AND
MECHANICS,

Mr. Martin brings to Rapio-CraFr
a wealth of laboratory, theoretical, and
practical knowledge; and, through his
position as instructor, an appreciation
of the troubles and viewpoints of tech-
nicians at every stage of advancement,
which will be of inestimable value. It
will be part of the duties of Mr.
Martin to pass upon all the technical
queries that are received; and thus it
is that every reader will have an op-
portunity to benefit.

DOCTOR ROBINSON REPLIES
Editor, Rauo-Crarr:

Mr. Fiteh undoubtedty devoted a consid-
erable amount of thought to the new prob-
lems in radio which were introdueed by the
Stenode., ‘The first thing whieh struck him
was that the sidcband theory made it abso-
Intely impossible to receive modulated waves
on a highly sclective receiver sueh as that
provided by the DPiezo-electric cffect of a
quartz crystal.

He does not deny that we reccive modu-
lations by such a device, and in fact he gives
us the credit for being honest and reporting
correetly what we had observed.  He thinks
that our reasoning was incorrect insofar as
the sideband theory appeared to him to pre-
vent our receiving modulations from pure
amplitude-modulated waves. He draws the
conclusion that every station that we receive
must be doubly modulated, i e, both ampli-
tude- and frequency-madulated.  In fact, he
coneludes quite definitely that it is the fre-
quency modulation effeets which account for
the reception of the wodulations on such a
highly selective recciver as the Stenode.

Mr. Fiteh must know that a strict watceh
is kept on all transmitting stations, In any
case, this is the condition in Kurope.  (The
new I reguency Monitoring Station at Grand
Istand, Nebraska, was built solely for this
service: although the large nuwnber of sta-
tions in Ameriea necessarily increases the
difficultics many fold—Tech. Ed.) Records
of the LFuropean stations are kept to show
the earrier frequency varies over long peri-
ods of time, and it is interesting to know
that some of the bigger stations in Furope
do not deviate from their carrier frequency
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by more than one or two cycles. This docs
not show that carrier frequency does not
vary at a high specd—within «udio range, in
the course of a few hours! Other records
are also kept, these being the amount cof
frequencey-modulation which occurs at the
various stations, and again it is interesting
to note that in some of the hest stations the
frequency modulation, even for the loudest
signals, is well under one egele (quite suf-
ficient to operate Stenode receivers).

On the other hand, there are some stations
whose frequency varies considerably  from
hour to hour, and farther than this, which
have very prononnced fregueney-modulation.
One such station in Lurope is Toulouse, and
Mr. Fiteh will be interested to know that
with this station, very poor results are ob-
tained with the Stenode as regards quality.
This fact has been witnessed by some of the
best known radio engincers of today, and
has had a profound influence wherever en-
gincers may have had the opinion that fre-
quency-modulation contributed to the results,

Perhaps Mr. Fitch has now had an oppor-
tunity of studyving the theory of the Stenode
which I gave in my last paper before the
Radio Club of America last November. It
was made very obvious there that we can
receive modulations from pure amplitude-
moditated transmitters, and a formula was
given which is now called the “Stenode For-
mula,” to show precisely how modulated
waves are received by very highly selective
receivers.  This formula shows that a very
selective receiver cuts down the “percentage
modulation” ef incoming waves, and the
various factors which control this are in-
cluded in the formula.

It will be noted fromn the preceding that
I am aware of other scientists than Mr.
Fitch, who in the middle of 1930 had the
sime opinions as are expressed in this Ranio-
Crarr article.  Mr. Fitch was, therefore,
not alone in his reasoning, but in fact
shared these opinions with some other seien-
tists. I feel sure that when he has studied
my paper, which was rcferred to above,
and when he has had experience with actual
Stenode receivers, he will be convinced that
the effects of the Stenode are obtained quite
independently of any frequency modulation,

There is one other feature of the article
which is illuminating, and this is that v
original publication of the results of the
Stenode led certain engineers to conclude
that sidebands did not exist. Mr. Fitch
avoids any definite statements attributing
these views to myself. 1 have never said
there are no sidebands, but T have always
looked on the sideband theory in what |
consider to bhe its correct form, which is
that any modulated wave can be treated
mathematically so that the same result will
be obtained if we had a number of continu-
ous waves of correct frequency amplitude
and phase.  Starting out fromn this point,
I showed that the results of the Stenode
can be explained by compléting the sidchnnd

(Continued on page 314)
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HERE’S Your Buy
in Auto Radios!

Installed, Complete

Remote Control

Remote Tuning Control
clamps on steering column
as illustrated above. Pro-
vides positive control with-
out back-lash. A volume
control and lock type “off
and on"” switch, complete
the assembly.

Dynamic Speaker

A special speaker is pro-
vided of a type designed to
reproduce faithfully when
installed in the car. Mounts
to dash board. Stunning
finish —actually adds to
appearance of car.

REMOTE CONTRUL

an Auto Radio installed com-
plete—you will be throwing money
away !

At that low price you can get the
newest, finest Screen-Grid Receiver
on the market, guaranteed to be equal
to electric set in distance, volume and
tone quality. The ADVANCE Auto
Radio is compact—out of sight—com-
pletely shielded. Has positive Remote
Control without backlash. Rugged
fool-proof construction. Perfect recep-
tion at ANY speed—and the most
wonderful full, rich tone you have
ever heard!

Absolutely nothing to buy! Price
includes receiver complete with tubes
(4 Screen-Grid, a 227 and a 112 tube),
powerful dynamic loud-speaker, 2 B
batteries, C battery, Battery Box, car

DEALERS!
SERVICE MEN!

Write at once for details about

special proposition and liberal
discounts. A real opportunity

for live wires in the fastest

2007 So. Michigan Blvd.
MAIL

+ CORPORATION
2007 So, Michiga. Blvd.
Chicago, Il

ADVANCE RA

RECEIVER <|
SPEAKER 1'\
w v

-

Please send me, without obligation,
special low price of $59.00. Also give name of my nearest dealer.

Advance Auto Radio

Newest, Superpower 6 Tube Screen-Grid Set

ON'T pay more than $69.00 for

frame aerial, aerial plate, Ignition Kit
for noise elimination, etc.

Satisfaction Guaranteed

Each and every ADVANCE Auto
Radio Receiver has been tested at
the factory—both mechanically and
electrically — by  experienced radio
engineers., Set is built and backed by
radio manufacturer of twelve years’
experience, nationally known. Your
satisfaction is guaranteed. Set should
outlast your car. Quickly and simply
installed—does not deface the car.

Do not buy any Auto Radio at any
price until you hear the ADVANCE.
Write us for full facts and name of
your nearest ADVANCE dealer. Mail
coupon today—as special price offer
has time limit. Do it, NOW!

ADVANCE RADIO CORPORATION

Dept. 831-P
THE COUPON

Chicago, Il

full facts about ADVANCE AUTO RADIO at |

. . |
gr°wlng branch of radlo buS' ADDRESS  cuccsciccccocrstasatoasissssagssssecasitonsssiocsssccce { B AB000060000EC00000 060500 0000 & A 0G0S I
T Y iei it rneecotreaarnasansossassnssctosnssnsasscasssacsnsonn STATE...ccoiitiiiiniomnne i ansianens I

I am interested in your Special Proposition to Dealers and Service men.

|
|
|
|
I NAME
|
|
|

iness. Write.

___________________________________ —
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Radio-Craft’s Information Bureau

SPECIAL NOTICE TO CORRESPONDENTS:

Furnish sutticient information, and draw a care
only one side of the paper.

please observe these rules:

List eack question.

Ask as many gquestions as yox like, but

ful diagram when needed, to esplain your meaning, use

Those questions zvhich are foxnd to represeut the greatest general interest will be published kere, to the
extent that space permits. At least five wecks must eclapse between the veceipt of a question and the
appearance of its answer here,

Keplics, magacines, ¢tc., cannot be sent C. Q. D,

Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question,

Other inquirics should be marked "For Publication,” to avoid misunderstanding,

PENTODE PORTABLE

(136) Mr. R, W, Miller, Edina. Mo.

(0).) I have lmilt the “Pentode Portable” de-
scribed in the \ngust jssue of Rapto-Urarr, It
sure is a knockomt. When using a good aerial,
at night I can bring in stations up 10 alout a
thousand  miles, with plemy of volume for loud
speaker!

I have some trouble making the set regenerate,
sometimes it works fiue; amdt the next time it
will not work at all. I have tried different tubes,
tmt it doesn’t seem to help. Can you give me any
suggestions to make it regeuerate?

(N.)  ANs reference 1o the circuit of this inter-
esting two-tuhe receiver will indicate. regeneration
is controlled by the motion of a rotor inductance
or variahle tickler, L.2; just as in the earlier and
familiar  **Ambassador” scts.  Consequently, the
considerations for ohtaining regeneration and os-
ciltation are almost ilentical.

It wonld appear that there is a loose connection
in the receiver; sitice Mr, Miller reports that at
times regeneration control is perfect (stations a
thonsand miles away being received with good loud-
speaker volume). It will he well, also, to check
the eondition of the aerial; a corroded joint, or
rnbbing contact to ground, might cause the effect.
Try another grid leak. Check the condition of
the hatteries, The tuning comdenser may be de-
fective; it may short- or open-cirenit in some po-
sitions of the rotor. If the receiver lacks suffi-
cient regeneration at one end of the tuning band.
the number of turns in 1.2 should be increased
or decreased, until the regeneration control passes
inspection.  Make sure all battery connections awd
leads are perfect.  1f the tules are gowd, and
making solid electrical contact. a thoruugh check-up
along the lines suggested should isolate the fault.

MULTI-RANGE OSCILLATOR

(137) Mr. Guy I, Alen, South DLiend. Tud.

{Q.) I have an inductor of 85 turns of No. 26
C.8.C. wire, which is tappel at the 40th turn.
I use this in an \.C. oscillater, for balancing pur-
poses, in a unit which covers the hroadcast band
from 550 to 1500 ke, I now fuud b oam alle to
use this contraption on the 29-. 40-, aml 80-meter
amateur Dbands without the change of coils: thne
piving me a range from at least 17300 ke, (W2NK),
17.34 meters. to 500 ke, (WIBO), 5354 meters,

Would you kindly explain this phenomenon: and

could its calibration le relied upon if such is
obtained ?
(\) Our inquirer has discovered the phenome-

non of harmonic frequency produciion, so often dis-
cussed in Rapro-Crart. The statement may he re-
called that. in an oxcillatery circnit including an
ordinary vacuum tule, there is produced not only
the fundemcntal frequency of that cireni  {(due
o the values of jts inductance and capacity —sece
Table I, page 35, July 1931 iwsuc), but also nu-
merous  other frequencies which are multiples  of

the fundamental.  These “harmonic”  frequencies
oare rated i their numerical sequence: the  first
multiple being the “second hurmonic” or double

the fundamental frequency: the secomd multiple is

the  third harmonic, or three time~ the funda-
memal; and s0 on,
We fear our correspondent did not rtead this

July 1931 Rapio-Crart; wherein, on page 10, is
described an  “MI-Wave Oscillatar  for  Modern
Servicing”™  which commercializes the  phenomenon
of harmonic-frequency production,

The practicability of calibration, olviously. is
evident at least, for the 200- to 1500-kc. land
specifie.  Further, this methad is used in amateur
radio transmitting work to calibrate accurately short-

wave wavemeters: the signals of crystal-controlled
stations are used for the fundamental; 1o which
may be tuned (by zero-beat) a vacuuni-tube oscil-
later, whose harmonics may be logged on graph
paper for further reference,

Coenstancy and acenracy of calibration are largely
a matter of obtaining constant current supply and
uniform tuhe characteristies,  In  general, quite
close work may e done,

AMPLIFIER GAIN

Edward G. Kertz & .Associates. Kenosha, Wis,

(1) We wounld like t0 know how much gain
it takes to make a good recording. and we wonld
also like to know the impedance of pickups suit-
uble for recordings,

(A.)  For recording on aluminum, the level at
the cutting head should be about +20 decibels. 1
i carbon microphone is used, the pickup volume
level is down abont —36 db. It is obvious, there-
fore. that an amplifier having a gain of at least
56 dh. is necessary,

If celluloid is to be nsed, the required recording
level is near 436 dh. and, consequently, an ampli-
fier having a gain of at least 72 db. is necessary.
A good three-stage transformer-coupled job will
serve the purpose very nicely,

The impedance of the cutting head does not make
any ditference, so long as it is properly matched
te the ontput of the amplifier. The use of a high-
impedance cutter of the order of 4000 ohms is
commun practice,

RECORDING VOLUME

Mr. C, L. Wentworth, Minnecapolis, Minn.

(0. We are using a special celluloid for re-
cording and find it difficult 10 get the grooves deep
enough to give us sufficient volume, We have seen
*‘electrical transeription™ records, from some Cali-
fornia recording ~tudios. that seem te Le made on
this same material: and we wonder how it is pos-
sible to overconmie this lack of volume,

(A) Your lack of volume is not due to the
shallow groove. A shallow groove might make it
difhicult for the repradncing needle to track, but
the lack of velume is due to the modulations being
too small. This can he cansed by several things:
cither the amplifier’s gain is not high encugh; there
i~ improper impedance matching hetween cutting
head and amplifier: or the material might he too
resistant for  good  recording.  The transcription
records  are  processed  records—that is, a  metal
stamper s nsed to impress the sound track. In
that case the hardness of the material is reduced
considerably, by heating, so that it will take an
impression.  Try using celluloid that contains no
pigment {coloring),

PICKUP CONNECTION

Mr. Thomas M. Giraves. Oskalonsa, Town,

() I have an Apex “Model B-31" radio re-
ceiver gond o gowd Paeent picknp. T would  like
to know where to tap in on the loud speaker to
make records,

V) Your cotting  head's  leads  should e

connceted to the phlates of the output tubes.  The
sintplest way i< to use adapters which make contact
to the plate prongs. in the manner illustrated in
the September, 1931 issue of Rapio-Crart,

FREQUENCY RANGE
Mr. ITans Behrsin. South Braintree. Mass.
(0.} Will you tell me if a frequency range of
35 10 6000 cxcles will record the highest and low-
ot frequenciec?
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(A)) .\ frequency range of 35-6000 cycles is
very suitable for good recording. As a matter of
fact, the maximum reproduced frequency in talk-
ing pictures is never more than 6000 cycles; while
broadcasters limit themselves to about 5000 cycles.

COMMERCIAL RECORDS

Mr. R, J. Dwyer, Rochester. N, Y.

(Q.) In commercial recording. the wax *'mas-
ter” is electro-plated. Test records are stamped
from this; then a metal *“mother”™ is made from
this original negative (hy electroplating once again);
and from the metal mother is made the production
negative “stamper” {or stampers) from which the
composition recorids for commercial use are finally
made.  Inasmuch as, in instantaneous recording
with aluminnm discs, we have the equivalemt of
the mietal mother (the first sten. or the original,
and the first negative from this, being eliminated)
cannot a4 metal negative be ohtained from this, hy
electroplating; whereby the home recordist might have
records stamped on regular record composition or
celluloid and thus he able to obtain additional
records from the origital which, duplicated, might
be played in the ordinary way on the regular phono-
graph using the regulation steel needles?

(.\.) You are right in assuming that the alumi-
num disc is the equivalent of the metal mother,
Stampers have heen made from these ahliminum
discs hy the plating process, amd the results have
been fairly good. The only objection is that the
groove in the stamped record is as shallow as the
aluminum record; and that is not as deep as the
groove oh the commercial record,

A Detter method of making copies of the original
would be to “duly’” (re-record) the original on a
wax disc, and then obtain the stampers in the
convenitional manter.

PRE-GROOVED RECORDS
Mr. AL 13, Anderson, Gulfport. Miss.
(Q).) If aluminum records were pre-grooved,
would this lessen the resistance to the recording

stalus and give better recording?
(A} [Dre-grooving aluminum records will not
materially lessen the resistance to the recording

stylus or give letter recording. The only purpose
in pre-grooving records is to do away with the
fecd-screw, and thus simplify the recording appar-
atns.  Numinum pre-grooved records are now on
the market, and very good results are oltained
with them.

COMPUTATION OF DECIBELS

The decibel, so often used in the work of audio
amplification, transmission  and  reproduction, i<
simply the ratio between the strengths of any two
signals, or the ratio of change in the energy of
a signal when it is amplified or attenuated.

Ten decibels “up” on a signal means that the
power has  been  increased tenfold; ten decibels
down. that it has been divided hy ten, The steps
are unequal, but the peculiarities of this methad
of rating are based on physiological and engincer-
ing reasons. The decibel, as a mathematician
wonld instantly see from the talle given here. is a
logarithmic unit (the number of decilels is repre-
sented by ten times the “common™ logarithm of the
ratio of change.)

Nince the sound energy of the repraducer shoull
be, approximately, in proportion to the electrical
output power: and since electric power is measured
by "voltage times current.”” the power varies as
the square of the voltage (or current), Therefore,
the ratio of energy change corresponding to ten
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decibiels is as much as the ratio of voltaze (or
current) change, correspanding to twenty decibels.

Any signal strength may be taken as the base
(or zerad in computing relative intensities, 1low-
ever, for wice-tmansmission  measurements,  six
milli-watts (1.73 vohs across a 500-ohm line) is
a standard used hy engineers.

The ratio of change in power. and in voltage (or
euprent) corresponding 1o any number of decibels,
may he quickly fouml from the following talle.
Multiply the signal  stremgth, or voltage, which
is taken as the base. by the factor given in the
proper column, opposite the appropriate number of
decihels,

RADIO-CRAFT

1

One of the
pangli—ocbual size

n l/2 minute!

you know whatl

RESISTOR
you need

Wouldn’t you like to have the resistor question an-
swered, instantly, no matter what set you’re servicing?

The LR.C. Resistor Guide will do just that for you.

Once you know it is resistor troubie, this book wiii give

I. R. C. the value and code, and position in the circuit of each
RESISTOR defective unit. It lists all popular makes of receivers
GUIDE (over 200 circuits)—with the types to use in each.
Free with No need to guess or worry over the proper units or
10 Metallized values. The I.R.C. Guide will be right there in your

Resistors pocket ready to do its stuff—a short cut to trouble

finding. Servicemen the country over use it daily.

With the purchase of 10 Resistors, you receive our complete,
authoritative Guide free—or it may be bought for $1.00.
Loose-leaf sheets, made up by our engineers, are mailed peri-
odically, without charge, to every Guide owner—keep it con-
stantly up to date. Thousands of sets this fall will need
servicing. Be ready to get your share of the business. Mail
the coupon today. With the Guide, we send new LR.C. Color
Code Chart, quickly telling range and type of any resistor.

Published by
INTERNATIONAL RESISTANCE CO.
Philadelphia - e

Ask your jobber for

Toronto
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IRC

INTERNATIONAL RESISTANCE Co. C-li
2006 Chestnut St.. Philadelphia

Gentiemen: (Check offer you are interested in)

[ | enclase $1.00 tor Replacement Guide.

|
|
|
|
[ Send prices. Metallized Resisters. 1 wish to buy as- |
sortment of 10. entitling me to Resistor Guide Free. |

|

|

|

|

t
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No. 550

OSCILLATOR

{Licensed by A. T. & T. Co.)

S Net to Net to
g]_ dealer $2 ]_ dealer with
$30 1ist output meter

If not at your Jobbers, we will
ship direct when remittance
accompanies order.

A sturdy modulated instrument care-
fully made. Completely shielded with
separate  battery compartment.  Fur-
nished with 22%4-v. and 3-v. batteries.
Uses one ‘30 tube. Covers broadeast
land (550-1300-k.c.) and intermediate
band (120-185 k.c.). Operating in-
structions attached in case cover with
shielded wire leads. Very compact. In
leatherette  case, Ox11V4 x5V in
Weighs but 8 pounds. Built to high
standards.

Every serviceman should have the No.
550 oscillator to align r.i. gang con-

densers. locate  defective r.f. trans-
Tormers, adjust t1. transiormers, check
oscitlator stage and determine sensi-

tivity of a receiver. A\ necessary in-

strument. Get vours today. Write for
catalog of servicing mstruments.

Readrite Meter Works

Established 1904
17 College Ave., Bluffton, Ohio

I By (.

—— .
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| A DISTORTIONLESS DETECTOR

CIRCUIT
H. W, Nasn
VERLOADED detector tubes are re-

O sponsible for the major proportion of
the  distortion acquired by the broadeast
signal, in its path from  microphone  to
speaker. Hecent attempts by the  writer,
to receive test signals at a point dirvectly
under the station antenna, resulted in the
development of o detector based on  the
involved principle of the balaneed-modu-
lator civenits enmployved in multiplex  tele-
phone work.

The balanced modulator, Fig. 1, is oper-
ated in this ‘case with the grid circuits of
twao tubes in push-pull, but with the plate

cireuits in parallel: nnder normal condi-
tioms the distortion in sueh o cireuit is so
stight as to be negligible, Fhe tubes can be

-
I—ro REPLATE

J

R
Fig. 1

detectors, At A,

Pozver “hias”: B, “arid”

arranged either as “bias™ or as “grid-cireunit™
detectors: in the latter case. the prid con-
densers are  theoretivally: not needed, and
the circuit  arrangement has been shown
without them.  In the case of grid circuit
detection (as shown for 27 type tubes)
the plate eurvent will he quite high,
tive hiases for "27 tubes, when cuployed as
Plate-circuit detectors, shauld be as follows:

Nepin-

Phite Voltage Grid-Bias

45 — 3 Volts
| a0 —10
1135 —-15 "
180 —221) ”

With the prid-leak detector the twa re-
sistors shown should be 100000 olis cach.

I' two tubes are joined together, circuit ar-

After the paint ut which the plates of the

rangements for the halineed  detector do
not differ materially from these employed
with  ordinary  detectors, The current

drawn by the griddleak type of detector,
which is operated ot zevo grid volts, s
rather high: hot shonld offer no abnormal
prroblerus in the design of eleetric receiv-
ers o employ it

| = F :
'Hail Hail/

L THE GANG'S

ALL HERE.
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SKINDERVIKEN

The Most Sensitive Microphone Button
(ACTUAL SIZE NOT BIGGER THAN A QUARTER)

You can casily make a highly sensitive detecto-
phone by using a Skinderviken Transmitter Button
to collect the sound waves. You can build veur
own outfit without buying cxpensive equipmen.
Think of the fun you can have with such an
instrument.

You can install an outfit in your home and hear

| the conversation being held all over the house.

Full directions for connecting the button for
use as a detectophone are given in our 12-page
booklet,

These wonderful licele SKINDERVIKEN micro-
phone buttons may be used for hundreds of uses,
such as:

RADID AMPLIFIER PHONOGRAPH AMPLIFIER

DETECTOPHONE TELEPHONE AMPLIFIER
| STETHOSCOPE LOUD SPEAKER AMPLIFIER
MICRUOPHONE CRYSTAL SET AMPLIFIER

HOME RECORDING OUTFIT, ETC.

95¢ EACH Two for $1.75
12-PAGE INSTRUCTION BOOKLET

containing sugdestions and disgrams for innumerable
uses, furnished with each unit.
e

EVERY AMATEUR SHOULD HAVE TWO OR THREE
DF THESE AMPLIFIERS IN HiS LABORATORY

WE PAY $5.00 IN CASH

for every new use dcveloycd for this unit
and accepted and published by wus.

SEND NO MONEY

When the postman delivers your order you pay him
for whatever you have ordered, plus a few cents
postage.

(Canada and Foreign: cash with orders)

PRESS GUILD. fInc..
16 Murray St.. New York. N, Y.

Flease mail me at once as many of the following ftems
a3 I have Indlcated

«+..Skinderslken Transmitter

Unlzs at 95e. for 1; $1.73

for 2; $2.50 for 3: $3.20 for

When deilvered I will pay
items specified plus postage.

the postman the cost of the

Radio Dealers!
Radio Service Men!

New Low Prices

Guaranteed Replacement Condenser Blocks
and Transformers Net

Atwater-Kent 37 Cond. Block with chokes.$3.95
Atwater-Kent 37 Power Transformer... . ., 2.95
Atwater. Kent 40 Pack Complete..... ... .... 6.50
Zegi'th ZES, Stewart-Warner, Mohawhk

...3

Electroiytic Condenser, 2 Anode......
Electrolytie Condenser, 3 Anode............

Hard-to.get parts—We thave them
Send us your repair wock for estimate
Hrite for owr FREE CATALOGUE
Grant Radio laboratories

652114 South Falsted St., Chicago, IN.
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Permeability Tuning

(Continned from page 271)

or the variomcter, illustrated at I, which
depends for its operation upon the varintion
in the mutual-imductanee of two rotable coils
connected in series; nor the old 3-cirenit
tuner, shown at b, which exhibited a detun-
ing action when the natural period of the
tuned cirenits 5-C3 was disturbed by the
conpling variation of two inductances (s. T,
as the rotating tickler T was varied for
regeneration control).

Then we should consider still another type
of tuning variation—as, for instanee, the
vernier change of inductance which was ob-
tained as shown at G by the variation of
the self-inductance {and distributed-capac-
ity) of the sccondary L6, as the iron peri-
dyne plate PP was adjusted, in one type of
shiclded R.F. transformer developed some
time ago by Mr. IL Gernsback.

Then there is the lowering of inductance
which results when we place over a coil, a
copper, aluminum or brass  (non-magnetic
material) shietd Al, and drop it into posi-
tion A2, as shown at IT; the vernier change
of inductance when a “damper” plate is
rotated within the ¢enter of an R.F. coil,
I; and the increase in inductance which is
obtained when an iron (magnetic material)
core Al is inserted in o coil, position A2,
as illustrated at J.

Thus we arrive at the conclusion that the
use of a magnetic material enables us to
increase the inductance of a coil, enabling
us to tune in stations of higher wavelength
without winding on more wire (), without
tapping the coil (B), using variable con-
densers (C), changing the spacing of the
turns of wire (D), varving the coupling
of twao coils in series (E), varving the coup-
ling of two isolated coils (1Y), introducing
a peridyne plate (G), rotating a damper
plate (11}, or removing a coil shield (1);
the, whole problem of tuning from 200 to
530 mieters, using system J, resolving almost
solely into the selection of the right grade
of iron for the core.

Selecting the Iron

Whereas in the past, we have found ready
at hand a core material, or so-called “radio
frequenes™ iron, for inclusion in radin fre-
queney transformer design, all previons cal-
culations had only to deal with a primary
and seeondary of fixed construction; and
with a response graph (to an input poten-
tial of varving frequeney) taking somewhat
the curve shown in Fig. 2. (Later designs
show an improved response figure, as shown

as ab AL Figo 35 the most desirable shape is
that obtainable from o band sclector as at A,

I will be observed that here (solid line)
cut-oft is extranely shaep, and that the de-
gree of frequencey-aceeplance s limited to
0 ke, as necessitated by present transmit-
ter designg but that, as we change to a
lower or higher freguency, B and C, re-
spectively, the degree of seleetion becomes

AMPLIFICATION

IRON-CORE
R.F. TRANSFORMER

200 METERS WAVE LENGTH 550 METERS
RANGE

Fig. 2

Response curves of “fired-tune™ R.F. trans-
former. Solid line, carly avcrage; dotted, late
evcrage; dash, desired shape.

perhaps 30 ke. broad in the former instance,
and 5 ke, in the latter.

From these ohservations it may be judged
that uniform response hinges considerably
on the “radio frequeney™ iron; and further
remarks will disclose that therein lies al-
most the entire seeret of a self-tuning radio
frequency transformer.,

Permeability

The ratio of the magnetic flux that passes
through a substance, to the flux that would
exist in air if the magnetomotive force
(ampere turns) and flux path remained un-
changed, is the definition of permeability.
‘Therefore, permeance may be defined as that
preperty of a magnetic eirenit which allows
the flow of magnetic flux; and the facility
with which it permits this flux flow is an
indication of its permeability.

Inductance, on the other hand, is defined
as that property which has the effeet of
storing up energy in the form of a magnetic
field. With a given number of turus (and
a given shape), the inductance increases as
the strength of the magnetic field increases
(while maintaining the current constant).

Consequently, anything we can do to in-
crease  the strength of the field without
changing the current, will increase the in-
ductance of the coil,

Substitute iron for air, for instanee, and,
the former heing more “conductive” to a
magnetic fiekl (that is, having greater per-
meance, or less resistance) than air, the

dotted.)
These tlines indieate
that the circuit is

broadly rexonent, (the
design striving for the
dot-dash response), and
therefore there always
must he associated with |
such units a  sharply
resonant selector circuit |
(a coil and condenser)
for the purpose of ob-
taining  the  desired
selectivity at any given
peint along the broad-
cast tuning spectrum,

]

-

m— -

Fig. B

A disassembled permeability tuner. Left, the “R.F. iron™ case; conter,
tuning coil: and right, ““R.F, iron”™ ping,
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CHOOSE
YOUR BRANCH
OF RADIO

SEEK ADVANCEMENT, ..adventure
in aircraft radio ... broadcast
station or studio ... direction
finder or radio compass ...
disc and film recording .. .
talking pictures . . . servicing
of home entertainment equip-
ment. .. television.

ERE is a list

of 7 thrilling
branches of radio
+ .. choose the one
you like...learn it
and fit yourself for
a place in radio’s
big new futurel
RCA Institutes, Inoc., at four resident
schools —in New York, Boston, Chicago,
Philadelphia—offers elementary and ad-
vanced courses, based on 22 years experi-
ence, in practical radio. Associated with
Iargest, most complete research laboratory
in the radio industry. Advanced methods,
outstanding instructors.

Win Radio Scholarship

Extension Courses enable you to study at
home, if preferred. Free radio scholarship
at resident school offered. Now is the time
to study. Training is essential to success in
the radio industry. Decide today! Tear out
and mail the coupon today for free book,
full details. RCA Institutes, Inc., 75 Varick
Street, New York City.

RCA INSTITUTES, Ine,

r—-—————————————

RCA Inetitutes, [nc., Dept. NP-11, 15 Varick Streee, N. Y.

I Gentlemen: Pleese send me your Generel Cotelog. I am
checking below the phese of radio in which I em perticus
larly interceted,

I [ Aircrait Radio [ Diso and Film Record-
[ Broadcast Station or Studio ing l

{3 Servicing Home Bnter- l
teinment Bquipment

O Television l

l [ Telking Pictores

[ Direction Finder and Redio
l Compsss

|
o B
Orenpatiow Ery I
J

— D e —— — T amn - e Bl e —
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AMPERITE corrects
variations. Improves reception. In.
stalled in 5 minutes.
changes. $3 at your dealers. Write

line voltage
No chassis

Dept. RC-11, giving
make and model

For Loy Set
No. of your set.

Tucieding Midgets,

301 BROADWAY, MEW YORK

PENTODE SUPER
6-Tube Midget at
Amazing Low Price!
The best toned small
recelver on the wmarkel,
Uses 1-235, 1-224, 2-
2277s, 1-247, and 1.
28n. - Full-range Jy-
namic  spesker. !
superheterodine  with
a big wallop. The lat-

est procluet of  our

taboratory, Fully

guarani¢ed,

Speclal

Dealers sz 5-75

Price —

Made to sell for
10,70 complete

s+ net prire
Iy $23.75 com-
Sein] $3.00 with order, balance

plete wlth quality tubes,
b, A great value—ORDER TODAY!

PIONEER RADIO LABORATORIES

CHICAGO, ILL,

R57 W. HARRISON ST.

DR
EALERS and

Service Men

Makers of Speakers Since 1921 Offer You
DIRECT SPEAKER SERVICE,
by Expert Manufacturers,

We carry cone and veoice coil assemblies
for any Dynamic Speaker.
167 x 84" Sprayed Metal Chassis for 8-
tube set, 9%¢; Airplane Speaker Dope— |
8 oz. can, 35c; Bakelite cased chokes, 85
millihenry, 35¢; Farrand Magnetic Units,
$1.25; 12” x 12" x 1%2" Celotex, 45¢; Lynch
Ignition Noise Suppressers for
Auto Radies, 35¢.

LeotonE Ranio CovpaNy
63 Dey Street New York, N. Y. {

DEALERS—SERVICE

MEN!

Phosphor Bronze Dial Cables
Majestio—It. €. A —Bowh
$0.15 Each $1.50 bwaz.

Phosphor Bronze Dial Wire

23 feer $1.00 S teet §EI5

Pentode Adaptors

Allws the use of a Pentde Tube

in a4 "85 Socket WITHULT RE-

WIRING.,  lmprove Your Vaolume

am! Tone Threefold, Al nsed in

Set Analyzers and Tabe Tesle

Lot Priee $2.500 Your Price $10.03

Guaranteed Unbreakable Test

Leads

With Solderless Test Lead Tlps

an'd olurized Unbreakalile Fibre

Harile $0.30 Earch

Bell Radio Sales Co.
1023 Intervale Avenue
Bronx, N. Y.

Study RADIO 27
CANADA

CANADA’S PIONEER COLLEGE, endorsed
by leading radio manufacturers, offers DAY,
EVENING, HOME STUDY and SPECIAL
TRADE COURSES with free scholarships
and trip to Toronto {(all expenses paid}.
Write for booklet to Principal.
RADIO COILLEGE OF CANADA
Limited
310 Yonge Street - - -

Toronto

RADIO-CRAFT

magnetic field is more readily built up to
i high valve, and thus the inductance is in-
creaseds and thus the *natural wavelength™
of the coil becomes greater.

Polydoroff “R.F.” lIron

The fornmla for the resonant frequeney
(f) of a tuned cirenit ordinarily econsiders
the permeability equal to that of air, or
I3 consequently, it reads:

1
f TtV

Iowever, should there be substituted for
air a nugnetie material, for instanee, the
Polvdoroff iron-dust molded core and case,
then this factor must be allowed for, and
the formula then reads:

_ 1
f 2TTVUC L

The permeability figure at the extreme
right is about 8, for this new iron.

This metal, which seems to play such a
vital part in the scheme of things, is worthy
of an entire book concerning its character-
istivs; space, however, prevents mwre than
passing conmnent on its structure and use.

The fact that cddy-current losses in iron
Inminations only 1 mil. thick still are ex-
cessively high, precludes its use at frequen-
cies above 200 ke, s and shielding effeets trom
the nse of this grade of iron greatly reduce
the inductance—sometimes to zero.  Ordi-
nary iron exhibits, too, high hysteretic losses,
due to the atomie structure of the iron.

Tlvsteretic losses therefore may be greatly
reduced by changing the atomic structore
of the iron, a condition which is obtained
by making it in the form of powder. (Two
methods are available: one, condensation of
iron earbonyl vapors; and the other, the
redhiction of iron in hydrogeny  Particles
of 1 mieron may thus be obtained: but this
size is too fluffy to compress well, and there-
fore  10-micron  (000k-in.)  particles  are
used.

Next in line for solution is the problem
of eddy-current loss, which is dne to the
condnetivity which exists between each par-
ticle of the iron (resnlting in an absorption
loss occasioned hy the shorted-turm effect
of the conneeting, conduetive particles). The
answer is found in insnlating eaelr purticle
of the iron with a very thin varnish.

To wadke this resulting  insulated-iron-
powder workable, it is mixed with phenol
resin and compressed nuder extreme pres-
sure and heat: the rvesalt is a bakelite comn-
pend which tooks and machines like gray
ireny by weight it is 9064 pure iron.

We now have available the means to pro-
duce a marvellons transformer which wil
have the even amplification shown dot-dash
in Fig. 2: and contain within itself some
means of tuning swith 10 ke, selectivity at
all points (nsing multiple-stage  circuits)
over the entire broadeast spectrim.

That these specifications are not absurd,
is proven by reference to Fig. B: this is
a view  of a  disassembled  “Permeahifity
Tuner.,” It comprises a “radio trequeney™
iron case  (left), a little litz-wound  coil
(center), and a “radio frequeney™ iron phue
(right). (The ease is approximately 154 in.
in diameter and 234 in. long: the coil con-
sists of 52 turns of No. 10 x 38 litz, on a
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formi only 1 in, in diameter; the ping dian-
eter is approximately 3y in. at one end and
114 in. at the other, and the length is about
1% in, to which must be added the length
of a molded-in screw. which protrudes 1.
in. The total weight is 9 oz

In Fig, ¢ the comipleted RF. transformer,
with shields, is shown in ceross-section either
the coil and its shicld, or the iron phng case
md its Jron shicld, way be moved in rela-

F tv AMLIFICATION

B A

o < Lok f

=N
198.9 (1500%() TUNING _~" 545.5(550KC)
RANGE
Fig. 3
The seidth of the response curie avies seith
frequency as showen at L1, B oand O abote.

tion to the renmining  (fixed)  component.
The device conpects into a cireuit in the
sitte manner as an ordinary fired-tune 117
transformer,

A number of these units may be “panged”
with perfectly satisfactory results, sinee the
characteristics of one unit are readily re-
producible in another.  The stage-gain m
a permeability-tuned R.F. amplitier is he-
tween 50 and 60 (even better than can be
obtained in ordinary capacity-tuned  cir-
cuits). An o experimental  “permeability-
tuned radio receiver is shown in Fig. .

3

-A— -B- -C-
ig. S
Mroposed sxmbole for pevmeability tuning. 1t
ALanterestage el Boantewnn coll: O a o single

sdictance,

A symbel proposed by Ramo-Cuarr for
the “perneability tuner™ s shown in Fig, 5,
In addition to the single line which ordi-
narily is nsed to indicate “radio frequency™
irton (and therefore, an iron-core RUF, trans-
former), there is added an arvowhead to
indicate variahility (the tuning which is ace-
complished by varviation of the inductance
of the coil).

Al the possibilities of this new and as-
tonishing instriment hive not as vet heen
plumbed: and it remains for the ingenions
experimenter to put his fertite imagination
to work finding new applications of this de-
viee which, it is expected, will be available
the carly part of 1932

WORLD'S RADIO MARKET
ITF.RY, are a billion people within the
rangre of hroadeast stations now estab-

lished. On the basis of five listeners to every
sel. it would require 200,000,000 sets to proe
vide facilities for all of them to “tune in™
on the programs available.—Dr. Juliw Klein,
Assistant Secretary of Commerce,
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s%nic Microph
ao'mic Microphone
Cantinued from poge 270)

e R owlineh is designed to reduce to
anume the eavity in front of the dia-
l_"lll.

. magnetie field density of 11000 miax-
wolls is established in the air gap, in which
is placal the moving coil, by means of the
permanent magonet. This is construeted of
steel containing abont 33, cobalt; whieh
results in a magnet of much smaller size
than ordinavity enconntered in this work,
aud one that does not readily  vickd to
demagnetization,

Frequency Equalization

In order to increase the low frequency
vesponse of  the microphone, a tuhe I s
tserted, The effeet of this tube is to equal-
tze the air pressure hetween the front and
hack of the microphone, and thus alter the
mechanical impedanee of the diaphragn so
as to substantially affect the fow frequency
response,  This cqualization of pressure has
alse the effect of making the response in-
dependent of changes in baronctrie pressure,

Laboratory tests to determine the sensi-
tivity of the microphone to background noise,
revealed that the noise ontput is 6 DB lower
than that of the Western Fleetrie Type 394
condenser microphone, To find  this value,
wind velocities of fron 20 to 30 wiles per
hour were directed against both the con-
denser and noving-coil type  instrnents,
and the oulput measured (with the resultant
tigure given above).

The response of this instrament is sub-
stantially independent of  temperature,
Measurements, condueted at tenuperatures
ranging trom 50 degrees below zero (Faliren-
heit), to 130 above, showed only a L5 DB
vitriation in outpart,

A pre-anmplifier connected to this type of
instrumenl will requuve a0 matehing trans-
former F, Fig. 2, with a low-impedanee
secondary.

Figure 3 is o response graph of the mi-
crophone  as  taken  at  different  ineident
ingles of the sonnd waves. Below about 800
eyveles, the response is independent of the
direction of the sound.  Above this  fre-
queney the varies with betle the
and the angle of incidenee of the
sonnd, the maxinnme variation being only
abount 5 DB

In ovder 1o determine the effect of hn
midity on the clectrical characteristies of
the micraphane, o swmple was placed  for
5 davs in o reom having o constant Taunid-
ity of 9o, 0 Ul results indicated no de
vialion from normal,

A perforated metal geid G, Fig, 1, which
is covercd wilh silk, preateets the diaphragn
from injory. The prid and metal honsing
form a shicld  which  may he gronnded
throngh ove of the theee jack eontacts pro-
vided on the renr of the honsing: the other
two are conmeetions for the external am
plificr. (N et avvangement mounted elose
te the jack presses the blades elose to the
plug, assoring posilive contact at all tines,)

response
fregneney

Summary
In order that the merits of this new mi-
crophone, which, willmt a stand, measnres

3 x0 i in diameler, and weighs 2, s,

RADIO-CRAFT

may he more readily grasped, they wee listed

as follows:

It may be pliced at a considerable distanee
fram the pre-amplifier;

Is adapted to nse in loealities indoors or
ent, where there exists wind or other ex-
trancons noisesy

Simple and rugged in designg

Frequencey response graph practically uni-
form;

Unaffeeted by atmospherie conditions:

Conveniently located and monnted, aud does
not require spring mountings;

High sensitivity, occasionally precluding the
need of a pre-anmpliticrs:

Does not require an exciter hatterys

Is insensitive to ordinary vibration,

* *
The Visigraph
(Continned from page 268)
(such as p, q aml ¥} which eome below the
bottom of the capitals. The letters are com-
posed of dots and ot short ar long dashes,

The machine is so arranged, thal, with-
ont regard to the height of the letters.
whether Livge or sinall, it produces themn

of the same size.  The sheet of ahwminum
foil may be preserved, or passed between
rollers and  smoothed  out, ready  for use
Again,

This method, it may he pointed ont, makes
it possible to transeribe any langnage, or
tine drawings, antomatically, and put them
in raised form: thus extending cnormonsly
the opportunities for reading, edneation and
nsefulness open to the blind.  The cost of
such apparatus is dependent upon the ef-
fective demand, Fhe principle is, of conrse,
applicable to o greater vange of purposes
than that shown heres but the humanitarian
character of the work shown is of unusual
interest,

Latest in Radio
(Contiviwed from page 272)

Referring again to Fig
the ANVCwill canse the voltage drop aeross
the resistance o deevense as the signal
is tuned ing The voltage between the ter
minils of the VUL will then inerease, the
amonnt, depending npon the strength of the
signal, whicle in turn depends upon how
“elose™ the station is tuned in. Phe height
of the discharge will be a maxinnnn when
the station is tuned to exact resonance.

This tigure shows e cathade of the tane-
a-lite connected to a variable arnnoon the
hleeder  resistanee. This arm is tor the
purpose of adjusting the no-signal voltage
applied to the tnbe nntil it s just equal
1o the dgnition voltage,

OMMS

r= ——
VOLTMETER ]

8000 WigH nes-srmc_ro__ _ e
Ty i

COND,1.MF CLOSED
NOT LESS |CIRCUIT JACKS FOR
THAN 750 MlLuAMME‘rER l

|rs.ooo
TUNE-A-

OHMS LTE

A ANODE

. V.FROM
D.C FroM DC GEN- |.
T | ERATOR. [20.000 E l
O TUN!

BATY. [oHMmS [
ADJUSTABLE [

£ - A‘ oR
LITE POWER | TUNE A-LITE CATHODE
i ICATHODE | Pack et
= J T q
. 4 4
E ‘gﬂgge,‘.mmmumn = =
L—— — -
TR “. N fl Circnit for determning iti
uned  extnnti taaes,

Fig, 3, right,  Determining tuhe I
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€CR-O-SLEY
New Pentode Output

Variable Mu
SUPERHMETERODYNE

636

Complete With
Tubes

. 3 The Crosley
NON youe €;°§;.*:;'°::!:‘.; LITLFELLA

demonstrate the pew Crosley LITLFELLA -

S-tube table mudel SUPE RHETERODYNE rmlm
receiver orpuruting big sct features yet housed in
an exqu:slle and convenient cabinet of choice walnut
veneers 17 inches high and priced sensationally low,
Pentode output, variable ‘\[u tubes, full flaating
moving coil dynamic speaker, cor wous (stepless)
statie and tone cuntrol, ui ~volume control and
on-off switeh, illnminated di ith vernicr Crive —
such features as these maket he (‘roulev LITLFELLA
the greatest of all raddio values. Only $36.36, complete,

Push-Pull Pentode Output
SUPERHETERODYNE

'l The Crosley
PLAYBOY
8 TUBES

| 49~

Complete With
the 8 Tubes

N exquisitely (Iumned all wood compact table
model, 17 inches high, housing the new Crosley

S-tube push-pull Pentode output, variable Mu, Hu-
perhefcramlyne chassis with latest type ¢ rml<v full
floating moving coil dynamic speaker. Incorporntes
il the new Crosley features. Twa five-clement Pen-
tode oulput tubes connccted in push-pull; two
cariable Mu tubes; continuous (stepless) variable
statie and tone control: illuminated hairline shadow
dial wilth vervier drive: combinel volume control and
on-off switchs full ﬂunhng maeving coil dynamic
speaker, Never before so much snperlative radin

performance at solow a price,

The Crosley CHEERIO
A 10 cansole of unnsoally n!trncli\'ﬁ

design lmuimu the same set an , o
spraker asin The l'l.;\\ BOY. C:ﬂpgglguxl:h
The Crosley MERRYMAKER $ 00
i\ truly lfnn;:ni'ﬁcolnl mlnl.nir‘nl--llol rare 75
eauty, forly inches gh, qudlu{ .s
the same set asin The CHLERIO (‘“"‘Pl"!? With
pins the Andilorium size speaker,  the 8 Tubes
The Crosley ANNOUNCER $8500
One of the most benutiful of all

doar_console models. Stands forty- Complete With
two inches high, Incorporates the the 8 Tubes

same sct and speaker w3 he

MERRYMAKER.

The Crosley PLAYTIME —t
Mere it is! A clu-nm come tene! A grand- )

Father type A, Coelectrive hall clock ine s |
corporaling the same set and speaker ay {
in The ANNOUNCER, 134

One conncetion 1o the $9500 I

A. €. house current
oprrates cloch and radin,

(Western prices alightly Complete With 7 '
highers) the 8 Tubes
Send postal for boollet Y-11 J
The Crosley Radio Corporation I
POWEL CROSLEY, Jr., President —_—
Home of “the Nation's Station”—WLW e j:
CINCINNATI

YOU'RE THERE WITH A CROSLEY
. a

RA-D-1O-


www.americanradiohistory.com

302

earn Chemistry

Dr. Sloane Will Teach
You in Your OwnHome

Chemistry  offers
those who are am-
bitious and willing
to apply them-
sclves conscien-
tionsly, the great-
st opportunities
of awy vocation
tlay. Tndustrial
firms of all kinds
pay tempting sal-
aries lo get the
right men, Oppor-

T. 0'Conor Sloane
A.B.. AM., Ph.D..

o tnnities abound on

every hand,

Now Is the Time

to Study Chemistry
Never before has the world seen such
splendid opportunities for chemists as exist
today. In  factories, mills, laboratories,

radiv and electrical shops, industrial plants
of all kinds, chemistry plays a vital part
in the continnation and expansion of the
business. No profession offers such oppor-
mnities and the next ten years are going
to show the greatest development in this
seience that this country has even seen,

You Can Learn at Home
Our home study course, written by Dr,
Sloane himself. is practical, logical and
remarkably simple. It is illustrated by so
many experiments that are performed right
from the start that anyone, no matter how
tittle education he may bhave, can thoroughly
understaml every lesson. Dr. Sleane will,
in addition, give you any individual help
you may need in your studies.

Easy Monthly Payments

You do not have to have even the whole
price _of the course to start,  You can
pay in small monthly amonnts, earning
the cost as vou ga along. The tuition is
very low, and iuchedes your laboratory ont-
fit- there are uo extras to buy with onr
course,

Experimental Equipment
Given to Every Student

We give to every  student without  addi-
tional charge his chemical equipment, -
cludling Bty pieces of laharatory apparatus
and supplies and forty-two different chem-
icats aud re-agents.

Tuition Price Reduced

Ilesides  furnishing  the student  with  his
Experimental  Fquipment.  we  have  heen
able, thraugh the big increase in our student
body, to reduce the cost of the course. Write
todlay  for {ull information and free hook.
»Opportmnities for Chemists,”

Mail the Coupon NOW!

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

HOME EXTENSION DIVISION

19 Park Place New York, N. Y.
CHEMICAL INSTITUTE OF NEW YORK.

Home Extension Division
19 Park Place. New York, N. Y.

Please senmd me at oliwe, without any obllgatlon on
my part. your free Book Opportanltles for Chemlsts,”
and {ull partleulars about the Experimental Eauipnient
glien to cvery student. Also please tell me about your
plai of payment.

NAME .
ADDRESS .

ebesbsabtessibeiiisesieNsacasasatieranltonenr

cl
RC-1131
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Figure 5 indieates another method of
connecting the VUL This method has the
advantage of allowing hetter regulating ac-
tion by the tune-a-lite,  The diagram of
Fig. 6 depicts still another method of con-
nection which is especially suitable for sl
ANVCosets using the hum-bocking type of
dvnamic speaker, and resistance filtering,

Commercial Adaptation

Certain receivers have recently appeared
on the market nsing o “diede” or two-
clement type of detector; an example of
one is the Fada model 48", The tune-a-
lite method of indicating resonanee is used,
but wnder the name “Flashograph”  This
receiver s illustrated and disenssed in the
first item on page 273,

I POWERAF. — —

g

TO CONTROLLED R.F OR 1O CONTROLLED RF. OR

1F.TUBES AND TUNE -A- 1.F.TUBES AND TUNE-A-
LITE ANODE LITE ANQDE,

e roweaar]

\ 1‘;‘) TUNE-ALITE

-
S0 vouTS ! CATHODE TO GIVE OVERLOAD
OR. TUNE-A-UTE |DISTORTION INDICATION AND
MORE CATHODE |SETTERREGULATION,
Fig. 4, Ieft. Fuwdamental cownections of the

B nucon  tiube,
Fig, §, right. A circuit for improved regulation,

It reecivers using *#5 ontput, the novel
scheiwe of conneetions of Fig. 7 allows the
tunc-a-lite to act not only as a valune in-
dicator, but also as a distortion indicator,
When distortion occurs in an amplitier, the
plate current kicks above its normal value,
which wanifests itself by o flickering of
the tune-a-lite.  For those receivers employ-
ing an A V.Cootube, the cirenit of Fig, 8
is suggrested as a means of atilizing  this
latest contribution to radio.

Ripple Voltage

(Continued from page 292)

syvstem and reduces the chanees of ruining
the meter.

If we have a power supply which delivers,
say, 500 volts under load, and the nicter
riange is 50 volts, then a full-seale reading
would indicate that the vipple is 106, of the
applied voltage.

I'his wethod reguires a minimum of parts:
and satisfactory approximations of the rip-
ple voltages can be obtained,

NEED FOR EDUCATION
NOTHER veason that the newspapers
do not have to fear the radio as a
rival,” savs “F. P. ALY in the New York
ITerold Tribune, “is that most of ns know
nany o home in which at least two newse
papers are taken, org as they sayv in Fng-
land, taken in. We know some families that
take two Herald Tribunes. But there won't
he hames with two radio sets, at any rate
not going synchronously™
Referred to the Comuittee for the Fn-
lightenment o1 Colvimmists. There are now
homes with two radio receivers, two motor
cars, amd two toothhrushes,  Perhaps some
public-spirited Service Man ean sell Mr.
Adams a vohne-control attachment—for his
nvighhors,
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The Antenaplex

(Continued from page 2i5)

At this point. a connection shoutd he pr
vided to the 110-V,, 60 cycle supply, throuch
a suitable fused switeh; between the powen
supply Hie and the “antensifier,” or grouj
of Tantensifiers,” a line  filter  shoutd 1w
inserted, to insure treedom from power line
noises in the Antenaplex svstem, The out-
put of cach “antensifier™ is  distributed
throngh the building te the vavious “Radio
(antenna and  ground) Outlets,”  Lig B,
throngh the fittle lead covered “Cahloy”
athle, in dianreter, (as previously described).

1f the building is of the wsual tall, nar-
row construction to he found in the laree
city, spiaers,” or vertieal wire cables, should
be laid out, starting at the central point
in the pent honsee and spreading across
(under the roof) to points diveetly above
the locations of the radio outlets.  Thenc
these lines should be dropped down through
the walls so that each line will pass throngh
one ontlet on each floor; or, if possible, two
outlets placed baek-to-haek, or nearly an.
As nrany as 50 outlets may be eonneeted
to each line, spaced at any convenient inter
vals—but in no case may branch lines be
run, except where an additional “antensi-
fier™ is nsed to conneet the branch line into
the main line.

If, let us say, only 20 outlets have heen
cmployed on one of these vertical lines he-
tween roof and bascment, the line may be
run aeross the bnilding at the lowest floor
reached, and looped up into another riser.
to acconmodate another group of outlets,
and so on at the top of the bnilding, across
and down agiin, until the maxinumm mnober

P

Fig. E

Rudiv outlet box. Rear vicwe of cover, and frout
virwe of bao chowiag the "taplet” 1, and 1l
antennd and grownd connections,

of 50 outlets has been connected. However
in addition to the ground connection e
ployved at cach “antensifier,” and at each
line's outer end, a ground connceetion should
be muade at the lowest point on cach loop,
when lines are looped up and down as e
seribed ahove,
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The ground connection should be made
of No. I+ copper wire, soldered to the lead
sheath and the copper ribbon directly under
the sheath of the Cabloy, and should be ran
to the nearest cold water supply line, where
an approved ground clamp shonkd be em-
ploved in the manner recommended by the
Underwriters,

For Imildings of the low, spreading type,
the above procedure may he enploved, only
in a horizontal plane instead of vertical.

Conduit and Outlets
In most new construction work, 34-in.
metal conduit should be emploved, as this

Fig. H
The *“Cabloy.” -t 1, the copper ribbon or
gronitd conducter; 2, cable proper; 3, cotton
insudaticn; and 4, icad sheatll,

makes for ready access to lines, case of
pulling lines, and costs approximately the
same as the V-in. metal condnit. Where
only short, comparatively straight runs are
etmploved, 7.-ing conduit is satisfactory, but
for long vuns, and especially where hends
are encountered, the 85-in. size will be mueh
more satisfactory,

It desired, #,-in. Greenfield (flexible con-
duit) rway bhe emploved, or even  1h-in,
Greenfivld for short, comparatively straight
runs,

Fovy surface rung, as in the ecase of old
or existing structures, *Wiremold™ op other
surface metal duet may be employed.  (This
will he referred to later.)

For all ordinary “Radio Outlets,” Fig. E,
using a flush plate of the same size usnally
ciployed for a single device, any  single
hox 13g-in. deep may he nsed, but for the
convenivnee of those whose duty it is to
actually make the taps and splices in the
cable, and to arrange the devices in place,
an over-size box with a reduction cover will
he found a great convenienee,  For this
reason, a standard 4 11/16-in. square box,
Fig. I’y is reconmended, with an aperture
cover to take a single plate. The box and
cover wimy be installed =0 as to mount the
radio outlet plate vertically, or horizontally.
Tt is customary, if the plate is to be located
down near, ov on, the base hoard, to mount
it horizontally: whereas, plates mounted at,
or near, switel-height should he  installed
vertically,

RADIO-CRAFT

Terminal Devices

In nmiany cases, it is desitable to combine
the radio ontlet deviee on the same plate
with a current tap, so that 110-volt power
for the radio set will be available at the
same point,

In this case, a two-gang plate, Fig G,
should he provided for, with a box corre-
spondingly  large.  However, care should
be taken to keep the two deviees isolated
from eaeh other (in the hox), in aceordance
with the Underwriters' requirements.  ‘The
power circuits  (110-volt) and the signal
circuits (radio) must not ecross over from
one side of the hox to the other: and the
two cirenits and their devices must he sepa-
rated by a etal barrier within the box.
Morcover, the separvable plugs which fit into
these outlets must he “polarized™ so that it
will be impossible to confuse them, or make
the mistake of inserting the wrong plug
into the receptacle.

In cach radio outlet, a black eartricdge- '
like device known as a “taplet™ is employved,
and is conneeted hetween the center con-
chictor of the Cabloy and the antenna ter-

minal on the ontlet plate,  The “taplet”
is covered entirely with insulating material,
and may be conveniently “stuffed™ into any
available space in the box,

In the Jast outlet on cevery line, a device
known as a “teeminet”™ is also employed,
and is connceted  directly across the end
of the line from eenter conductor to sheath
(and ground ribbon), Fig. 1L, 1t also re-
sembles the “taplet, (but may be distin-
guished by its red color) and may he placed
in any convenient corner of the box.

Splicing and Connecting

In apening up the “Cabloy™ for connec-
tion or splices, care should be taken to
keep it free from moisture.

First, the lead sheath is carefully cut
away, for a distanee of about 21.-in. heing
carcful not to break or injure the copper
ribbon or the center eonductor, Then the
cotten hraid insulation is cut away for a
space of about 1 in, using a pair of small
scissors or snips, Next, the splice is made
to the eenter conductor, after which the
splice to the copper ribbon is made—in both
cases avniding the vse of any kind of acid
flux  whatever.  Only rosin core
solder should be employed.

As soon as the solderving is finished, the
splice should he well insulated with rubher
tape, rumning it well up over the ends of
the lead sheath so as to keep moisture out
of the opening. Then friction tape should
he applied 1o keep the rubber tape in place,

Al toose ends of the Cabloy should be
sealed up in like manner during the instal-
lation process, so as to keep moisture out
of the product at all times.

or rosin

Interference Sources

(Continued from page 267)

This means of radintion is known as
“copper coupling™ and exists when a high-
frequeney current is set up in a copper
circuit and ecarried direetly by the copper
to a point near the reeeiving antenna, 1t is
particularly hard to locate; since the point
at which the maximum of noise is picked up
by the test is not necessarily the actual
source af the interferenee.
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These three
books cover the
entire field of
building, repair-
ing, and “trouble-
shooting” on
modern broad-
cast vreceiving
sets.

993 pages
§512x8 inehes
fully
561 ifiustrations
HIs jibran serves allke the needs of the commerrlal

fnstaller anad serviceman, and the antatenr

radio dealer,
the latest trend in radio by

who keeps abreast wiih
bullding his own sets.

The Llbrary s un-to-the-minule {n every reipect and i
hased on the very latest developments in the deslgn and
manufacture of equipment. The rapldly-growlng interesl
In short-wave receptlon i3 thoroughly eovered in a com-
plete ~ection which deals with the construction of this
tyle of apparatus. :

Radio
Construction
Library

By JAMES A. MOYER and
JOHN F. WOSTREL

Faculty. University Extension, Massachusetts Department

561 Illustrations
THESE three books embody mnot enly a thorough

farmation s glven en wlirlng, “‘irouble-shooting*’
installatien and servicing (o get the best tone qualicy,

of Education
Three Volumes — 993 Pages, 6x9
lome-study rcourse, bul a4 ready Nieans of referenre
for the experienced radlotrliclan, Step-liy-step In-
distanre and selectivity in broadcast reception in all type:s
of sets,

Practleal data fs glven on radle equlpment sueh s
antenna - systems,  battery  elimnipacors, loud speakers,
chargers, ‘acuum tulies, ete., ete.

to the identiflcation of common
methods of maklng workmanlike

A section iy devoted
faults in receirvers and
repairs.

The three hooks are profusely lllusirated with under.
standable dlagrams of hookups, connectlons, Ioud speaker
units, installatlon work ancd antenna erectlon—as well a»
numerous  photographs, tables and charts which clarity

| the teat,

| been paid.

See this Library for 10 Days Free

No Money Down — Small Monthly
Payments
1t is your privilege to examine this Library for 10 days
without eost. they prove satisfaetory, send an initial

payment of only $1.50 and $2.00 & month until $7.50 has
Otherwise return the books,

I M ¢ G R A W-H | L L S
FREE EXAMINATION COUPON

MeGRAW-HILL BOOK COMPANY. INC.. |
370 Seventh Avenue. New York. |
Gentleman 4 me the new RADIO-CONSTRUC.
TION all echarges prepalbd, " |
Veee  Examlnation.  1f satisfactary T will send $1.50
T days, and $2,00 a3 meath untll $7.50 has heen |
pafd It nmot wanted 1 will return them at )Uurl
“\ense.

for 14 Ja

NAae e teteiinnanitoniissotiseaaaerrannanns [
i

ome Address ......... e 0000000000835 60 |
ity and State ...... PRI reeaaiaieaa 5 I
Pasition  ....0ea0. Searaaasisssnnreraniiianas . II
1 Name of Company...... Ceseiiiansaianees, JC-11-81 I
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The Design of Large Installations

figures. (Actual figures are tabulated on
page 297, of this issuc.—Tech Id.) The most
itnpertant use of the decibel is when it is
desired to change from power in “watts”
to “deeibels.”  Most measurements are made
as per so many DB up™ or so many “DB
down,” In other words, a certain volume
level is taken as a reference or aero level
and all measuraments made are in relation
to this position.

For the sake of simplicity, suppose that
we regnlate the volume of a radio set to
that position that gives us the most pleasing
response to our individual cars. Then we
can ecall this volue our referenee or zero
level, and if we advance the position of the
volume control, then we go so many DB up,
or if we retard the volume control so as
to cut the volume, then we go so many DB
down from our fixed zero level position.
We have changed the volume by either add-
ing or subtracting resistance through  the
volume control. Now if we take our vefer-
cnce or zero level and find the power re-
quired to give us this value in milliwatts,
then we ean casily derive a ratio between
our reference vatue and any new value that
we may care to set up by either advancing
or retarding our volume levell However,
we have been dealing only with ratios of
power in watts. ‘To change our watt ratio
to decibels, it is only necessary to multiply
the commen logarithim of the watt ratio by

(Continued frum page 277

10, and our result will he directly in decibels.

The *V.L", or volume indicator meter,
is usually designed so that the zero posi-
tion of the meter is in the exact center.
When a signal is put through the instrument
it will designate zero level when the necdle
is on this zero mark. It the volume is in-
creased or decreased, the amount in DB
is readily ascertained by reading the posi-
tion of the npecdle and adding this figure
algebraieally to the value indicated on an

— B
TO PLATE TRANS. l L LINE, 110 VOLTS AC
"4
SR R
up 500
OMMS
MR F;
MAIN
R2 x TR
LA THERMOSTAT] |
{300 RELAY
OHMS
Fig. 3

Diagram of the thermostatic ““time-deley” velay,

attenuator conneeted to the input posts of
the V. L

Obpe great dificulty that now scems to
be disappearing, is in deciding at just what
vatue the reference or “zero level”™ should
be taken, It would be best, of eourse, to
chose i figure that would he aceeptahble
to all radio and electrical engineers,

The Stromberg-Carlson Company, up to

a very reeent date used 10 milliwatts as their
value for voice transmission,  Another large
corporation used 12 milliwatts, and  still
anather, 6 williwatts,  In order to bring
about o geaeral standardization, the Strom-
herg-Carlson Company reduced  theiv value
to 6 milliwatts, a value now generally ac-
cepted as standard. (Nate 3 will show the
manner in which the DB caleulations  for
this installation are made))

To return to our guest roow reception,
it follows, that to accurately gange the
volume in these rooms, the wse of some type
of level indieating deviee is imperative.

In general there are two methods of micas-
uring the sound “level”  Oue nmkes use of
the well-known vacuum tube voltmeter prin-
ciple, and the other uses a D.C. meter oper-
ating in conjunction with a “copper-oxide
rectifier.”  In both the devices are
caonnected  directly across the lines through
which the level is to be weasured. ‘The
copper-oxide rectifier rectifies the applicd
A.C. input which is then applied to the
D.C. meter, and the “level” is then read.

The disadvantages of this type of indi-
cating device are that the current passing
through the reetifier introduces a slight
error that is greatest at the -10 decibel
mark, where it may he as large as 1 devibel,
Adso, an instrument of this type is usually
calibrated for a definite line impedance. 1
used acvoss any other value of line impe-
dance the readings mnst be corrected. -

TURCS,

Thinking of Making
EXTRA Money in spare time?

Servicing Electric Refrigerators Brings Many Easy Dollars

$.00 The
5 Copy

The First
Complete Refrigeration
Service Manual Published

HE idea of electricians, radio service men and other mechanically inclined men, servicing refrigeration

units is self-evident
refrigeration started.
refrigeration,

and the thought has occurred o perhaps untald thowsands ever since eleetrie
Vet nothing was dane. hecause the average man knows little or nothing about
Compared with servicing a radio <et or wiring a home for electricity, the servicing of

a refrigerator is alsurdly simple, once you get the hang of it

The OrFricial REFRIGERATION SERvIcE Maxvan
has been edited by 1. K. Wright, whe is an expert
and a leading refrigeration authority. lle
mewther of the American Sociery af  Mechanteal
Engineers.,  American  Socicty  of  Refrigeration
Enginecrs, Tlhe National .Association of Practical
Engineers, etc.

In this Refrizeration Manual cvery page is pro-
fusety illustrate:dl; every refrigerator part is care-
fully explained: diagrams are furnished of every
knawn machine: special eare is given tn the servie-
ing end, The taals needed are illustrated and ex-
plained; there are troulde shuoting charts, and
other service data.

Rememler there is big mopey in the refrigera-
tiom  servicing business,  There are thonsands of
firms selling refrigeratars every day and they needl
to he cared for often.  Eventually there will he
more refrigerators than radios.  Why not inerease
your carnings with a full ar spare time husiness
hy servicing refrigerators.

OVER 1,000 DIAGRAMS
352 Pages

Flexible Looseleaf Binder
Complete Service Data

Iere are some of the important chapters:
Intesduetion 14 the hehilgetation Nervicing Business
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Nenviee Tools and Xhop Equipment
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Trouble Shooting
Unh Parts, Valses and Sutonatte Equipment
Makes amd Speslticalon of Unhie
Mtngfacturers of Ciablnets
Refriverant~ and Autoatle Egquipioent

amd Many other lipenam ChaEers,

Nready  humdreds  of  copies of the Orrioa
REFRIGERATION RERvIcE Maxvan have heen sall;
and  there  till remains the  greatest oppartunity

for thousands more to learn how to make mor-
money in a short time through openings in this
new  field,

Mail Coupon Today!
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other objection is that it draws an appre-
ciable curreut where it is used across 4 cir-
cuit in which it is desired that the enrrent
drawn be negligible.  As the nse of this
instrunmient is primarily designed  for line
level ehecking and not for precision labova-
tory  work, the latter can  usually  he
nepglected.

The advantages of such a deviee are that
the unit is extrauely flexible and portable
so that it may he earried around and used
anywhere,  No hatteries or tubes are re-
quired.  This reason in itself is sufficient
to justify the almost universal use of the
oxide-rectifier tvpe of level indicator.

The Vacuum-Tube “V.1.”

The second type of indicator, or “vacuum
tube volteter” instrmment, is, however, the
ideal for level measurcinents, in that it does
nat add any appreciable load to the net-
work : and is also quite accurate. in Fig 4
is shown the schematie eireuit of the vacum
tube voltmieter type of =V It will be
nuted that the inpnt to the grid of the
tube is oblained through o transforner.
Naturally, therefore, a system of this kind
will draw current from the line,  However,
where it is desired that no enrrent be drawn,
the input (grid) can be conneeted direetly
to the line without the use of a conpling
transformer.

The VoL s usually so arranged in stan-
davd volmue indicators, that three ranges
af operation are available,  This is accom-
plished by neans of a three-way kev-switch
which, when placed in the lower position,
can be used for levels up to abont 5DB; in
the middle position, up to 15 DB, and: in
the top position, it is designed for operition
on levels up to approximately 3¢ DR,

It is desirable to use a tnbe with a high
mu or amplification factor, becanse of the
greater output change passible, For this
purpose,  therefore, the Western Electrie
Company uses their type 102D tube, which
is about equivatent to the standard “(°X-
210 (In the New Yovker, the UN 240 s
nsed exelusively.)

SO0 402000MMS 40 LMF. 30 Hv.
oS : =) Tl
INPUT F \

{ . owsE L
Fl - Y
e

| Sl F- ] (4 A 4

= - 20 i .

| 3 E OmmS ; rd
LA = b -_\ FIL SW. 1-3'2\’
4 - T -'I 'l_t. | — _ i
i X
310500, [ I
OH%AS/ = =livi+
Fig, 4

A schematle d agram of @ volvme-leeel indi-
cator bused en the vacuwum-tube volimeter
principle.

The tube instead of being operateil “on
lhe straight portion of its statie character-
istic™ (to give undistorted ontput) s ap-
erated on the “lower hend™ or *knee”™  'This
results ina non-linear ratio of input-to-
output  power whieh is, of course, to he
desired in a deviee of this tvpe. Howill he
noted that in the plate cirenit of the V. 17
tube, there is a filter arrangement, for the
ptirpose of smoothing out the current flne-
tuations in the plate cirenit. The pointer
of the meter does not follow all variations,
bt follows quite nicely most of the current
praks, It wounld be nndesirable to have

RADIO-CRAFT

thee pointer follow all fluctuations for it
would then be quite itnpossible to follow it.

To dampen or slow  down the pointer
action  still further, the galvanowmeter is
shited by a 30 ohm resistor.

In practice the volume indicator beeomes
an indispensible piece of apparatus. 1t s
used tor a preat many purposes. In the
New Yorker, aside from functioning as a
level indicator for radio signals going to
guest ronns, the Vo Lis also used for keep-
inge the line level constant at 00G-watt on
programs originating in the hotel and ecither
going out to the N. B, C., or going through
the hotel amplifying svstem with an ulti-
mate termination in the guest rooms or
other publie rooms.  Also, the V. L may
be calibrated to read A.C. voltages, and in
this manner wmay be utilized to read a variety
of voltages.

NOTES

1. Manufuctured Ly Stanley & Patterson, New
York City.

2. Manufartured by Struthers & Dunn., Phila-
delphia, Pa.

3. The formula for DIV is:

PWR. IN WATTS
REFERENCE VALUE OR"ZERO LEVEL')J

D8+ 10 LOG ,0(

Assuming that we use 100 milliwatts as onr ref-
crence value, for it was this fgure that was used
by the Stromberg-Carlson Company in the original
design of the Hatel New Yorker, then, as cach
speaker s designed to draw 30 milliwatts, our
gnest room decibel figure is:

D&ar10L0G |0('g% -

The T.g. of 5.0 is (0.698). thus. our N=10 X
HIR=0,98 ar approximately 7 D12 oas the “gnest
room level,” using 10 milliwatts as onr Vzero
level”™  Supposing the DIV value of a standard
WL 43T anplifier is desired, the output  of
which is rated at 12 watts (uudistorted),  Let us
ise Ahe now  penerally aceepted valne of 6 milli-
watts as our reference figure.  Then,

10 LOG .5.0

08 « 10106 ;o{—=2=— )= 10 LOG 2p00.
10\ 606

The characteristic of 200000 s 3.
tissa = 30113 or the log of 2000=130,
vitlue therefore is: D=0 (3.3 =110,

If. however, we desited ta oadd  another W E,
CHINT Amplitier in parallel with the  first, then
our onfput wiattage would now be donhled, or 24
watts, Tat the DH vahie wonld only be:

The Man-
thir DR

08 =10 LOG ,o(—oz;T'-)- 10 106 4,000,

The T.og 4000=3.6020. Therefare. DR=10 X
30=36 DB or an inerease of ouly 3 DI3,

THE PENTODE PORTABLE STEPS QUT
Editor, Ramao-Crare:

Having jnst completed the AC portahle,
deseribed in the September, 1931 issne of
Ranio-Crary T owish to express iy opinion
on this mighty little receiver. not luving
expected alf the vesalts which this mite
has shown,

P ojust caubdn’t keep the amazement  to
myself. Fvervone T spoke to abont the val-
e and simplicity of this set has doubted
me ill they actnally saw and heavd  for
themselves: but that isn't all.

Last night as T was about to “turn in™
I listened to a snappy program sl when
it neded 1 was surprised to hear the eall
letters WOWO, Forty Wasne, Ind: o sta-
lion which cannot he reecived under the
hest condition with iy hig set nsing + R,
stagres ! Well sirg that fived iy enriosity
for what clse it could do: and WT.AM,
WPG, WRVA, WID, and o few more nst
ralled in. Jonux A, Nvme.

Y1 Randolph dve., Jersey ity, N, J.
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Mr.
Service
Man:

Follow radio’s leading engi-
neers and adopt

POLYMET
PRODUCTS

Standard of the Industry

These finely built parts are
used by practically allleading
receiver manufacturers. By
standardizingon Polymet,you
can safely give Guaranteed
Repairs— increasing both
your business and prestige.

Polymet has only one quality
—the very highest. These re-
liable parts, at reasonable
prices, ean be purchased di-
rect from the faetory, or from
the better dealers and radio
mail order houses.

Type UK-25 Uncased Condenser Kit,
Jor filter block repair work,

Ask for deseription of this most
useful kit ever assembled for ser-
vice work. We will include free onr
special Service Men's Catalog, con-
taining many service helps.

Polymet Mfg.Corp.

World's Largest Manufacturer of
Radio Essentials

#39 East 13 1th Street, New York City
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THE NEW HEAVY DUTY
Model ““BB”

—The Talk of the
Radio Industry!

The  masterplece  In wier ple
eonstructlon.  Haleline  precicion,
Neatly twkee a< beavy o amy olher
wierophone  of  Its size Extra
Tleavy 24 Kt Irure Gold  Spat
Centers Durahirmin  diapheagms.
Three degrees of senxftivity, Fully
Ruuranteedd.

Model
List Price

325%

Uxiversar. Micwornione Co., L1,

“BB"

1163 Hyvde PPark Bivd. Inglewood, Calif.
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Did This Ever Happen to You?

You want to get the exact and technical meaning of a word or phrase in radio! You
are in doubt about a radio formula ur radio circuit! You logk through a maze of books
and magazines losing yvour time and your temper,

Why not have at vour desk or in your library a copy of

S. GERNSBACK’S
RADIO ENCYCLOPEDIA

T gives vou an explanation of every word in

radio. These explanations—ar, rather, defini-

tivns—are not hriei  ontline information  like
those of an ordinary dictionary. but they give in
fullest detail. amd  at  considerahle length, the
meaning amd application of every wonl. phrase,
general and special term used in the science of
radio. Thex are written in plain, everyday English,
easily understood hy  anyone,

Practically every ‘definition in the book is illus-
trated Dy drawings, photographs, diagrams,  or
charts. Al you neet to do is to lewk up as you
wonld in a dictionary, the word or phrase alwout
which you are se ‘king information, PFurthermore,
each page is kev-indexed, for greater convenience
amil speed i Iucmng any definition. ALL CTITE
SUBJECT - MATTER IS ARRANGED IN
ALPTIARETICAL (’RDF.R.

Numerous tables, charts, aml maps are distrilmted
throughont the test. .\ large section of the Appen-

dix  comtains  information  of commercial  value,
such as lists of all radio receivers, their manu-
facturers, trade names, tubes usced, styles, ete.

There are charts of tuhe-socket lay-outs of all makes
of sets: Lroadeast stations listed by wave-lengths,
call letters, towns and states, ctc.

In the text yem will find Inngr'lphlcﬂ notes, with
purtraits, of all the men who by their inventions,
discoveries. and research, have made radio what
it is today, large sections of the text are devated
to such important subjects as television, troubles
shouting, servicing., short-wave reception and trans-
nrisstan, testing nhlrununh sound projection. cte.

I'ull descriptions are given of all vacuum-tubes,

the theory of their construction, characteristics,
testing aml manufacturing. . L
I'he latest inventions, such as the Radie Knife,

Ultra-short waves, Variable-Ma tubes, and lecating
treasures by radio, are as fnlly described by word
and picture as are the old-time Marconi coherers
and detectors,

Tt took a large staff of clitorial assistants and
draftsmen over six months to assembhle. classify,
and illustrate all the material printed in this haok,

Mail Coupon TODAY!

——— e — —— —— — ————— = |
S. GERNSBACK CORPORATION RC-11 l
98 Park Plate, New York, N, Y.

Kindly senl me one copy of the new Second Kdltion I
3 Nadio Emvclopedla. T enclose herenlth

(Forelgn and
doe~

erred.
I the book

K 0F eney ofder Jife
ald 35 exrra for pustage.)

nint e up e my espectatlons, or is net as fepte- I
senledl. I can return it. and have my inoney refunded

in full, |
Name 0o |
Address . I
City, . ... e ]

The new 1931 Seconed Filition is a volume of
332 pages. It is a large book 9 inches wide by
12 inches high, amt weighs three pounds.  There
are 2,201 radie dehlnitions, ADLC indexed like a
dictionary, or any other encycloperlia, making
every bit of radio information yon want ““findable.”

The new book contains 1,253 detailed technical
illustrations, 34 tables and charts, and 24 pages of
Appendix, ete, The hinding is flexible red moroecco-
keratol, with title gold-stamped on ciover amd lack-
bone.  The text is printed on durable, fine ledger
paper, and the loose-leaf construction permits of
new material being added, such as notes, addenda
data, cte

Why You Should Own This

Invaluable Volume

IITS greatly enlarged Second Filitivn Radie

Encvelopedia is an absolute necessity to every-

one interested in Radio, Tt answers all radio
questions, increases vour knowledge, and xaves vour
time. It covers every known radio preblem. and
is a4 gold-mine of practical information for every
radlio man,

Tt is of equal service to:

The Radio Engineer, whe wanis to refresh his
memory on formulas and circuits;

The Radio Manufacturer, Johber, and Dealer, who
is interested in the commercial side of radio
as well as the technical;

The Radio Service Man and the Radis Con-
structor, who wants to have on hand a guile
to the prm(‘lples and design of radio equipment;

The Radio Student and the lLayman, who will
find the whale tieory and practice of radio
explained here in the simplest terms, heginning
with the first principles and leading up to the
most advanced theory.

NEW

fITS ook is the
I 1941 LEDITION Or
THE FAMOUS FIRST
RADIY)  ENCYCLOPEDTA
by S, Gernshack., the first
lmnl». of its kind ever puhlished

i Anwrica.
. The new
. just off the press—is

Second Edition—

fully
revised, rewritten, and en-
farged, It is the absolutely
up-tu-the-minnte  new  nuulel
of the pioneer Tirst Radio
Eucyclopedia, which  hbecame

the <tamdt-hy of all radio men
in every part of the world.

39,000 Bought the First Edition!
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Magic in Meters

(Countinued from puge 280)

when it is heated. The wire A-DB is con-
nected to the sonree ot radio frequeney cur-
rent, thy heat of which expands the resist-
anev spring 5. throngh theead T,
exerts o pulling action on this slackened
wire, the resaltant motion causing the needle
N to move over the The degree of
movement depends upon the mnount of cie-
rent Howing in the wire, =B, as shown at
A, Fig W

Any instrmunent which will measure clee-
tricity in small guantities may be called
salvanometer, but the general definition is
that it is :« magnetic device used merely to
indicute presence of electricity in a
circuit.

wire,

seale.

the

The Tangent Galvanometer
A simple type of galvanometer is shown
in Fig. 8 known “tangent™
galvanometer,  (The genesis of this term

and s asoa

lics in the taet that the current strewgth
is  propoctionate to the tangent  of the
needle's deftection—7Tech, £)  Brietty, it

consists of o magnetie compass laid hori-
zontally within a fornge on whicly is wound
a coil of fine wire,

When the coil is not connected to a bat-
tery, the magnetic needbe of the compass
will point North and Seuth, deawn by the
attraction of the earth’s magnetie poles,

If the coil is placed in w vertical posi-
tion, as shown in lig. 8, and @ eurrent
passed through the coily the degree of de-
tltection will be a function of the intensity
of the current flowing in the circuit.

The device is quite accurate and may be
calibrated by passing  through it known
quantitics of clectricity, and noting the re-
speetive positions of the magnetic necdle
on the seale. Ninety degrees on the seale,
in cither direction, left or right, is the limit

of uscetulness of this device.  If, for in-
stance, the passage of 2 muperes through
the coil canses the necdle to deflect 80

degrees, then a deflection of 45 degrees rep-
resents some lower value of current.

The reversal of the applicd potential will
cause @ ehange in direction of the needle's
movement.  Thus, the device ean be used
to indicate “polarity”

For those interested in experimenting, the
coil can he made up in several seetions hav-
ing leads so that the section can he hrought
out to hinding posts, in order that the coils
may he used singly, in series, or in parallely
as desired

I>’Arsonval Movements

Today, galvanemeters are made with a
large “permanent” magnet  (so called) of
horseshoe shape, with the coil of wire me-
chanieally supported on “jewelled™ bearings
so that it is free to turn between the pole
faces of the magnet,

When the current passes through the coil,
the magnetic lines of force formed around
the coil cause it to turn, with a tendeney
to enclose as many of the Lines of force as
possible. This construction is known as the
1Y Arsonval” type, and forms the hasis for
our standard types of D.C. voltmeters and
ammeters. Figures 9 and 10 show the me-
chanical design and the electrical cireuity
and A, a photograph of this most important
contribution to the meter art.
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It is interesting to note in this type of
instruntent  the  results  ohtained  when  its
twa nuygmetic ficlds are combined; such as
the civenlar field produeed by an electric
current flowing through a wire, and a paral-
lel field produced by two permanent mag-
nets, Fig. 110 Here it wilh be seen that the
lines of force are crowded togethier on the
upper side of the wire and tend to foree
it down. (This principle underlies the op-
cration of the cleetric motor, as well
nicasuring instriments.)

The permanent magmet type of 1’Arson-
val movement  (illustrated in Figo 12, with
the poles marked N and 8), is of the com-
mon or horse-shoe shape. The coil A-B
(Fig. 12) is held to the strueture in such
way that it can freely revolve,

The current which is to be measured is
led into the coil via the springs in such a

= —_—  —
[ CROSS SECTION OF WIRE |

is

—| - |

l ’
-~ 1
| | |
MAGNET |

poLes _"A- | ”

Fig. 11

Magnctic ficld between the tweo poles of a

permanent magnet ot A oand at B, the dis-

torted maguetic reld schen the wire IN ds
carrying currcnt,

way that it goes in at 1B and out at A.
The field set up around wire B strengthens
the field of the pernument magnet N-S
abote the wire I3, and weakens it belowe,
thereby foreing the wire B downward, At
the sime time, wire A sets up a field which
strengthens the field of the permanent mag-
net N-8 below A, and weakens it above,
thereby forcing wire A wpward., This ac-

RADIO-CRAFT

magnet to the same extent. ‘This results in
cqual inereases in deflection for cqual in-
creases  in current  thronghout the  centire

seale,

Calibration

The *ure,™ or portion of the circle through
which the pointer swings, in this type of
instrument depends on the strength of the
magnetic ficld set up in wires A and B—
which, in turn. depends npon the current
flowing in the coil

I'or instance, if the scale were to be cali-
brated in units of current, let ns say il
litnrperes (thonsandths of an ampere), we
would have a williommeter. 1t ix posible
that the scale could be calibrated in valls
and the wmeter used ax o voltmeter, for the
resistance of the wire A-D s constant, and
the current through the coit wonld be pro-
portional to the voltage across the tevninals
A-B.

Thus, v winding the coils with any one
of various sizes of high-resistanee wire, a
definite value of resistance can be obiained
for the coil. and weters for measuring small
or large quantities of electricity will result,

In commercial instruments, resistanee, 141,
in Fig. 9, is placed in series with the
moving el and s called a “calibrating”
resistor.

This furnishes a means for comnpensating
any inaccuracy in winding the eoil, and per-
mits quick and aceurate ealibration; other-
wise, 1 would be necessary to undertake
the Tabavious job of removing or adding
turns of wire to the moving-coil (as in the
very first instruments) in order to obtain
correct scale indieations.

Future Articles

So far, we have only skimmed the high
spots in the development of the modern
cleetric meter. Many methods of interest
to the lahoratorian are being omitted for
lack of space, and the fact that they play
bt o small role in the steady progress ot
viulio teter design,

——— T

|
|

|

— E— -

tion rotates the coil so that the needle
(vigidly altached to the coil) swings across
the scale,

It should be noted that the eoil and the
pointer are wonnted at right angles to one
another, This is done so that, as the pointer
swings over the 0 to 100 seale, the moving
coil (swinging through the same angle) al-
ways distorts the field of the permanent

AT L L g natoans

Fig. 12

At A, left, the ficld dis-
tribution in a D' lrsonral
movement whien the moy-
ing coil is not carrying
current) at B, right, the
ficld distribution ichen the

moting  eoll is  carrying
clerreit.
Ll L LI Al LTI T )
Looking at o modern commercial meter

we cannot conceive the labors of those men
who spent their lives to conguer the meus-
urement of that foree, “Fleet ricity.”

In articles to cowme, the modern test in-
struments of all types will he deseribed as
to the theory of eperation, their wse, and
short  keteles as to how  thev
developed, ’

were
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Radio
Television

The good jobs in any profession are
held by the better-than-average men—
the men with technical engineering
training,

-
;
E
:
The leaders in radio today are the :

men who were STUDYING radio ten %

years ago, The leaders in Radio and

Television tomorrow will be the men

who are seriously preparing today,

-
*
:
’
%

We offer Advanced Courses in Prac-
tical Radio and Television Engineering
for the experienced radioman—Com-
plete Courses in Practical Radio and
Television tomorrow will be the men
experienced radioman.

Send in the coupou for complete
details TODAY.

Capitol Radio Engineering Insttute
Riggs Bank Bldg., 14th & Park Road, N.W.
Washington, D, C,

Please send me without obligation complete

details of the following course: (Check

course),

O -ldvanced course in Practicat Radio 6in-
aineering

O Complete course in Practical Radio Iin-
gineering

O Advanced course in Practical Teievision
Ingineering

O Complete rvourse in Practical Television
Fngineering

*

NAME it

AAAress e e e

w(Nov. RC.) 2
b

SERVICE MEN
Sendfm' this Book

Everything for your
business from the
the finest mike to
the smallest screw

is in this book,

GUARANTEED
QUALITY GOODS
PRICES LOWEST EVER QUOTED
Fresh new dependable Merchandise at

Bargain Prices!

Leading Manufacturers Lines Complete
Send For Your Copy Now!
HEADQUARTERS
for SERVICE MEN’S SUPPLIES

601 W, Randolph st.
CHICAGO
Radolek Co,,

Co = -

605 West Ve, I“ll‘lﬂls
Randolph St.
Chicago, IIL ¢
Please send me without obliga- ‘00,4,
tion your Setvice Man's Supply Book.
Name s -
Address

Ciry

&

T4y 75

= Statel L
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The New and Beautiful
HOTEL LINCOLN
You are assured of MAXIMUM

COMFORT and MAXIMUM
SERVICE

1400 Rooms. each with tub and
shower-Servidor
SINGLE:
$3.00, $3.50, $4.00, $5.00
DOUBLE:
$4.00, $5.00, $6.00, $7.00

RADIO—DeForest Direct—now
being installed in every guest room

‘A riotously gay new revue at
Connie’s Inn featuring the
finest in-colored entertain.
Dance-compelling
music by Fletcher Hender-
son and his orchestra.

ment!

= e e ]
CONNIE’S INN

131st St—7th Ave, N. Y. C.
Tel. Tllinghast 5-6830
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The Service Forum

(Continned from page 281)

What the constructor needs to help to
revive interest is a real “Roll Your Own”
1 think a set with the following features
would make an ideal receiver: One stage
of 1.1, ahead of the detectors first detector;
ostillator; three stages of LE,, tuned to 175
ke second detectar, using “C™ battery. The
audio end could be left to the diseretion of
the builder,

As a receiver using two dials is more
cfficient than one with single control, a
double-drum dial would be useds the R.F.
stage and first detector on one side, and the
ascillator on the other.

By using three LI stages, it becomes a
simple matter to reduce the amplitication,
when desired, by simply ranoving the con-
trol-grid tead from the cap of the first tube,
and placing it on the sceond.

For the A" voltage, it would be advis-
able to use one ecll of a storage battery, as
almost everyone has one of these lyving
aveund,  ‘The conneetors could he cut, the
three cells connected in parallel and, in this
way, the hattery would give long serviee
hefore recharging.,

Fvervone is talking superhets now, so 1
think the new tubes are going to help the
sitiation.  let us hope vou will consider
publishing an articte on the construetion of
a receiver, such as I have supgested.

A, I Fousos,
P. O, Box 130, [hwonco, Waslh.

(The superheterodyne Mr. Ellison has in
mind seems to be rather one for the ex-
perimenter’s own  use than for sale to a
broadeast fan.  Iow many of our readers
would like to sce an article on a set of this

F nature?

The suggestion an the conversion of a G-
volt storge battery for use with 2-volt
tubes will interest many readers. However,
the two-volt tubes were made for dry-cell
or air-cell operations and the constructor
who has current at hand to keep his bat-
tery charged up may do better to use the
more cefficient and powerful “24s, ‘358, "27s
and “Fis—/ditor,)

Resistor Guide

(Cortinued from pnye 275)

to ecach and every joh.  ‘To overcome this
ditticuity, the International Resistor Com-
pany has compiled a very compact bhooklet
which lists the different model  receivers
(using resistors) of over 33 set manufne-
tnrers andd deseribes the correet replace-
nent resistors,

Fhis hooklet lists ten fundimental civenits
in which resistors may be used: and most
of the formulas that are directly connected
wilh resistanee ealenlations, Following this,
there are tabulated (for cach manufacturer)
the troubles that miay be due to poor re-
sistarss the purpose of each resistor and its
points of conncetions; and  the  resistor’s
color code, its value in oluns, and the recom-
mended veplacement valne,

Due to the small size of the book, it
should be found in the pocket of every
Service Man.  For  further  information,
write tn the International Resistance Com-
pany, 2006 Chestnut Street, Philadelphia, P
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Classifiea Advertisements

Advertisemients in this section are inserted
| at the cost of ten cents per word fur each
| insertion—name, initial and address  each

connt as one word, Cash shonld accompany

all classified advertisements tmless placed by

a recognized advertising agency.  No less

than ten words are acceptell. — Advertising

ior the December issne shonld be received
not later than Octoher 9th,

FORMULAS

MAKE AXND SELL your swn products, We will
furnish you any formulas, Write for our litera-
zurvi‘ (;Iu-mical Institute, 19R P’ark DPlace, New
York., N. Y.

RADIO

SERVICE MEN, ATTENTION — Speakers _re-
wound, magnetized, repaired, $2.00 to $2.75. Com-
plete Power Pack Service—Transformers rewound,
condenser Dblocks repaired, resistors duplicated.
(liuar:mtv:cxl‘ Clark Brothers Radio Co., Albia,
owiL

SERVICE MENXN double your business and pile up
the profits with our new plan for procuring
husiness. For free particnlars write. R. Roose,
Louisville, Kentucky.

SERVICE SIIOI'S—we specialize in rewinding
wwer  transformers,  Try us.  Supreme  Radi
aboratery, 16 Fulton Avenue, Rochester, N. Y.

i -

BENCIT LEGS—angle iron—shipped knackdown—
for werk and display—$3.00 up.  Kirk [lardware,
Dept, 308, 128 Fast 23rd Street, New York City.

$5 000 WILL BE PAID TO
A ANYONE__ _WHO
PROVES THAT THIS I8
not Lhe actual photo of myselt
showlng my sruperb physlque
and how the lloss System has
increased my own height to
6 f1. 3 3-4 inches. Tiundreds

of ‘Testimonials, Cllents up

First in 1907

to 45 years oid galn from ! to
s de It First To-day

6 inches in a rfew weeks!!

No Appliances—No Drugs—No Dieting. RDSS
SYSTEM NEVER FAILS. Fee Ten Dollars Com-
plete, Convinelng Testlmony and [*articulars 5
renls stamps,  **Allow tlme for return malls scross
the Atfantle.” G. MALCOLM ROSS., Height Specialist,
Scarborough. Enqland, (P. 0. Bex I5).

A Special Offer to
NEW READERS
Eight months’ subscrip-
tion to Rapio-Crart for
$1.00. Send remittance
to Rapio-Crart, 98 Park

Place, New York, N. Y.

(Canadiun or forciine nut accepted

at this rate.)
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HEADQUARTERS
for all

B swnete -
Rapio SErvICEMEN'S SUPPLIES

We earry the largest supply of replacement
parts and general radie parts in the mid-west.
Qur stere is the rendeavous for radio servieemen
who will always find the iatest and the best
in radio mercthandise in stoek, We specialize
in replacement transformers, condensers, resist-
ors and volume controls fer all makes of radie
sots

Bo sure te drop in and see us when
you are in Chieago.

NEWARK ELECTRIC CO.

A Radio Service Institution
229 West Madison St Chicago, 1.

Protect the Midget Set!

Midgets are designed to operate on 110
volt lines and will not «tand up on

higher voitages,

Save the wet —sgye
sonr  reputation? |
Install a So-watt
CLAROSTAT AUTO-
HMATIC LINE VOLT.
AGE REGULANTOR.
Retail 3175

Pricesves e ‘e
Other Sizes for Other

Recirers
Clarostat Mfg.
Inc,

N. 6th Nt
New York |

Co.

285
Brooklyn

ALUMINUM BOX SHIELDS

Genuine "ALCOA' stock, siherdip finish.

51956 $189—14 x 6 1 6, $3.85. 10 X g 7

6 1 7 Monitor slze $3.25. 5 x 5 a0 Cell

Shicld (ke picture on right) $1.00,

Any Size te Order,

K dupters, $1.25.  D'acent  Pick-

}(:“ll::-%‘:ls,‘mlll’y $2.25. Fiexible shafts for

Auto  Sets.

ute = "BUDDY" TEST PROD
Always sharp  pointed, wusing
phonogranh needles. 4-f1. wires,
spade or phone tips. Colored
nipples  fdentdfy each lead,
$£1.50 palr.
We specialize In radio partr

exciuslvely—parts furnished for

any kit in any magazine,
I'"lease include Postage.

BLAN, THE RADI!D MAN. inc.

89 Cortlandt St. Dept. RC. 1131 New Yeork, N. Y.

—

Agents & Distributors

Making Big Money

{ | A mecessity everywhere, A *'turn

=4 to the right brings back the light.*”

Safe, economical,dependable. §-in-1

5. Fuse Plug. Most uscful invention

£~ in years. Lfny of our distributors in

F exelusive terri maklr:f $500 to

- tmoo a month. kasy to demonstrate.
Faay to Sell. mﬁﬁa‘begin right away.

for proposition. Send for sample and worl

instructions,
6-In-1 Fuse Co., S01 W. Madison $t., Dept. 119 Chicage

b

Resistors
1 I i

Using New
K Filament

2. b1, 2,
and 3 watts

— FeEi

1% Tolerance
Write for NEW illustrated catalog
LYNCH MFG. CO., fne. Dept. RC, 1775 B'way, N.Y.

PATENTS — TRADE MARKS

ANl rases submitted given per<onal attentlon by
meribers of the firm. Information and hooklet free,

Patent Office and Federal Court Practice
Lancaster, Allwine & Rommel
Patent Late Offices
475 OURAY BLDG. WASHINGTON, D. C.
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A Service Bench

(Continaed from puge 283)
glow tube, one 10 watt incandeseent Jamp,
and two 300 watt incandescent lamps in
paradlel.  This condenser test set uses 3-
point  1Tubbell plugs for eaxternal connee-
tions—which are located at the front of the
beneh,  On the siall, black board, which
rises above the benchy there are various con-
trols built up in two-gang switeh plates,
which control the dynamie speaker, the mag-
netie speaker and the ontput meter,  Under
the beneh is a complete Westinghouse radio
receiver chassis and power pack. The con-
neetions from this reeeiver are brought into
the Tack o1 the beneh via Yaxley connectors.
This arrangement facilitates the testing of
cither o chassis or a power pack, without

— = — ———
|LEAD- B _
N o fl I
TWISTED TERMINAL .
| PR = - @LoCK 100" EACH 15 20
‘\4: 5 / %

I [ ROOF LEVEL-~, 5 l
] = — T
l RF COUPUING COIL !

TO ANT.
'oF
LIGHTNING Tser
ARRESTERS T )
v 3 0 GND.
Fig. 2

The antenna-and-counterpoise construction
recotnmended,

the necessity of lhaving the Service Man
return hoth parts.

The entire beneh is supplied with both
10 and 140 volts A.C. through a line con-
trol-hox which is located on the wall at the
left-hand end of the benel. This control-
box contains a 125 watt, 20 to 10 volt trans-

forier, whieh is conneeted as an auto-
transforiver in order to inerease the line
voltage.  The change in voltage is aceom-

plished by means of a three-pole switch.
Among the other pieces of serviee appa-
ratus are o pre-heater and field supply built
into a steel cabinet; a complete phonograph
turntable, pickup and amplitier; an RCA
Model 106 loud speaker and an RCA Model
100 lond speaker,  All of these are contralled
by the switehes loeatedt on the back panel,
A batteryoperated short-cirenit tester for
tubes is also ineluded as part of the equip-
ment,
A very novel antenna arrangement is useed
that has been found to he very efficient in
this location.  The diagram is shown in
Fig. 2 .od is self explanatory,

SYNCHRONIZING ALL SYSTEMS
HE Boarean of Standards, annomeing a
prospective extension af its serviee of
standard-frequeney transniissions, hopes that
uttimately  standard  frequencies will - e
transmitted  twenty-four lhours every dayg
when, it is anticipated, stations may he di-
rectly controlled by the recvived standad-
frequeney signals, in effeet putting all of the
stations of the cointry on a single control.
This, it is said, will be yunve practicalile than
synehronization of hroadeasting stations,
Consideration is being given to placing a
sixty-cyele modulation on the transmissions,
with o view to aiding electric power systems
to aecurate synchronization: in order to ad-
vanee the intereonnection of electrie power
supply systems in various parts of the eonn-
try and alse toimprave ‘the acenrvaey of
electrie cloeks.
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| Newspaper afvertixing— Rusine<s

E\'ER\' RADIO SERVICE MAN should read thls hork
which (ells you how fo make more muney out of raillo
serslee.  There are  seerets  which  “olil” timers Thave
learned theough years of experience. You can now hie
the bhenefits of these. You don't pay a penny—you don't
promlse to pay any—for 1hls book wlil be semt 1o 3ou
wilhout any obligailon of any klid with our compliments
it you wlll sign snd send In the coupon. B s part of our
plan to help independent radlo men profit by the experitine
of others In 1he Indusiry and make a blgger incotne.

Brim Full of Facts

This book was wrliten by a man who has probably had
more experience than any one else in the industey. It telis
Jou in sbinple language the princlples and praectiees whicl
made Bim the outstanding figure Jh the radlo world thar
he is taday. These are a few of the subjests fully eovered:
Relling the publle on raille service—Value of Personallty
lterature—Trpes of ~ef-
1iee letrers-—Electrie rigns—Maklng tubes busdness
bullders.

Thls book Is for serice men only and will be sent FREIL
alll;ldlulll.\' pust paid upon receipt of the esupon completely
fille n.

RADIO SERVICE MEN'S GUILD
1257 Fullerton Avenue

Chieage, Illineis,

You may send me your book *Maklng Money Out of
Hadlio  Nerviee'' absolureiy FREE and fully post vald.
(I"lease answer these simple questions):

Whal radin teaining have you had?.......... 06a0000 80090
No. uf sears in radior................. ..., Doacaonn
Do you give radio all your tlmet.. ... .. 0090660000 0BEa00
Have you g sloPel. .ot nie s iirsaarinannnas,,
Mo you work for sunee one else, if so whoto .o . .. ...
M TN B 5600 q0a 600000066006 0800006500 08000800

Mldeese

UM {EY ot nnndon noaannonnod Aoaaas Hale. ..., 000600

NOT ONE

RADIO SERVICE MAN

IN TWENTY

KNOWS THIS SIMPLE FACT . ..

but the ones who DO are on their
way to better jobs and more money!

Reslstors come In wwore than 408 sales. Y1 sy 21
g emeat ealls, Do VOU ki wihiat

Make up oa Mst of pour awn--now

Ficts our secent check-uap yinoves

YOI are.
tu

dust send jour v

addiess on PHiste

TILTON MANUFACTURING CO0.°

17 East 26th Sireet New York
but DO h—uefore yon turn Hils page.  You'll sl
reelve  resn s -niking hin e 1'RING
R bedgge to wake sour business vasler?
“Tihon Mg, ve., 17 E th St., N. v, iv headynarter
! itahtees] precislon md EX-NTAT Ignituom

onrs
Piliter Systetos for autnstadio.  Write for full Inforn

Write for Free Guide Book.
“HOQW TO OBTAIN A
PATENT” and Record of

pATENTS

Invention Blank. Send model or sketch and desctip-

tion of your invention for our Free Qpinion whether it
comes within Patent Office Rules. RADIOQ and ELEC-
TRICAL Cares a Specialty.  Prompt. Eficient Serviee
PAYMENT OF FEES IN INSTALLMENTS
VICTOR J. EVANS & CO., 923 . 9th, Washington, D. G
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"t Short Wave

1s the most important thing
. i
in Radio.

4-Colar Cover
9 x 127 in Size
200 Ilustrations

APIDLY increasing each day are the number

of experiments in the Rhort Wave fiekd—de-
velopments which are bringing to this branch of
radio thousands of new “thrill seekers.” kKxpert-
menters, as in the early days of Radio, again have
the opportunity to bring about stirring uew inven-
Hans, Read in SHORT WAVE CRAFT, the
lixperimenter’s Magasine, how you can build your
own Short Wave Sets, both transmitters and re-
ceivers.  SIORT WAVE CRAFT is exclusively
u short ware magazine—the kind you have wished
for so loug.

On Al
f.arge
Newsstands

Ozer

Regular Departments in
SHORT WAVE CRAFT

Photographic Section—pictures of latest short wave
sets and stations:

Transmitters for short waves and how to build them;

Short wave receivers—construction of all types and
kinds:

The Short Wave Experimenter;

Television on Short \Waves:

Short Waves for the broadeast listener;

Ultra Short Waves;

Aircraft Short Wave sets;

1tow to huild Short Wave aerials;

Short Wave Question 1lox,

Interesting Articles in the Current Issue

Shart Waves [lighly Tmportant to the New 17 %,
Navy Dirigible

New Al-Wave “Super™

Short Wieve Signids Direct from Plane 10 Mo

What Can We Ddo with the Ultra-Short Waves?

Al-Electrie, Single Dial Tuning, S-W Super-Tlet

Combination Long and Short Wave Receiver

The *‘Gems™ Short Wave Mdapter

Tow to Neutralize Transmitting Amplifiers

ANC.-hC. bwnatron Oscillator

1-1"ull Transmitting Circuits

New S-\W Superregenode

SPECIAL OFFER COUPON
SHORT WAVE CRAFT RC-11
9% P'ark I’lace. New York, N. Y.

I enclose herewith my remdttance of $2.00, (Can-
ada and fareign $2.50) check or money order pre-
ferred, for which yon are to enter my subseription
to SHHORT WAVE CRAFT fer One Year, alse
send me the last 1wo issues gratis. 1 understand
that the regular sulscription rate is $3.00 and this
offer will e void after Octoher 310 SHORT WAVE
CRAFT is published every other month.

NAMILI .
ADDRESS

P o e
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A “Speed Tester” for Radio Service

An entirely new thought in radio service instrument
design; and onc which will interest many.

By R. DOUGLAS CLERK

EALIZING that many Service Men
are anxious to have details of any
“speed Tester,” which has made it
possible for ne to make an average
of over 20 calls per 8 hour day, I am now
subnitting detaited directions for duplicat-
ing this extraordinary piece of apparatus.

It all came about from figuring the large
amount nf thne wasted in locating trouble
in mmlti-tube sets even when using the most
up-to-date analyzers.

Fyvery radio Seeviee Man knows all about
it; vemove a tube, put the analyzer plug
in its socket, place the tube in the tester,
push “umnpteen™ buttons or twist a muldti-
switeh, and read at least one meter for each
setting.  Then compare this reading  with
a chart, or more than likely trust to mem-
ory, remove the tube, remove the plug, re-
place the tube in the set, and then proceed
to the vext tube which you treat in shnilor
fashion.

We all do it—just like the blind Jeading
the blind, and what a waste of valuable
time! Anvone able to run a complete test
on one tube and its attendant circuits in
less than one minute is a veritable whirl-
wind! No, we must branch out for our-
selves and farget the precedent; we must
design a picee of apparatus which will in-
dicate the defective tube or circuit in a

pre—

Fig, 1
The fundamental circuit of the “Speed Tester.”
Position 1, 1s at the Ieft connection to R.

much shorter time than is possible  with
present day analyzers,  Ninety-nine thnes
out of a hundreed there js only one fault in
i radio, which, if corrected, will put it in
perfeet shape.

Here then is our problem. At what point
in the cirenit can we conneet onr tester so
as to indieate any defeet in the set from
this one point?  Wello there is one place
in cvery radio set where all the *juice™ that
really  hatters is  concentrated—the  “DB"
supply.

If o tube or cirenit is defective in any
way, then the current flow from the “B”
supply will not be norwal; now, if we hove
instruments sensitive enaugh to indicate auy
divergenee from normal, then we hove lo-
cated the defective tube or cirenitl.

Suppose, for instance, that due to some
defect we haven't the proper bias on a tube,
then the plate current drain of that tuhe
will be greater or less than its nermanl
amount. .\ weak tube will draw less than
it should, and a burnt out tube will not draw
any (unless it is shorted, in which case it
will draw nore than it normally should).

To measure the current flow to each tuhe
is casyy open one lead from the "800 tube

www americanradiohistorv com

rectifier (which supplies the full high volt-
age) hetween the "800 tube and the filter
Conneet in o meter and measure the cnr-
rent Howing,  Now remove any tube in the
receiver and the meter will give a new read-
ing, due to the decerease in the load current.

el

._lll-.-{:‘_"_ f{ i E _ swmw
g gm0 10} Y

¥ P
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Fig. 3

Schematic diagram of the completed tester,

We can open this fead very easily by using
the accearsed analyzer plug, which is now
in the form of a blessing since we are go-
ing to use it only once. The plate current
supplied by one side of the 80 tube can
now he read, bmt any difference (in cur-
rent) due to the removal of a tube from
the set, which is going te mean so muceh
to us, is too small to be clearly indicated
with the meter nsed—we nmust make our
instrument far more sensitive; we must he
able to read differences of o small fraction
of a mil. It almost sounds as thongh we
wonld have to nse very expensive laboratory
instruments.  This, however, is not the case,

Figure 1 indicates where we now stand.
Here we have a hattery C of any convenient
voltage across which is connected o resistor
R: another battery B (of higher voltage
than C) has a potentioneter I° connected
across i, These two bhatteries are so ¢on-
nected that they oppose each other. A me-
ter G, oand the neeessary “mmltipliers™ in
series with i, are shunted across the two
resistors 0 and R, which eonstitute a po-
tentiometer, with terminals 1 and the ann AL

|

Fig. 2
The potential of C in Fia. 1. here is obtained
by the voltape drop across one side of the "Bu.

If we plice the slider of P at the “zero™
pusition (point 2) the meter will read the
full volthge of C, and as we inerease the
adjustment of I’ toward point 3 the meter
will read the difference between ¢ oand B
(since the batteries oppose each other) wn-
til the voltage across the resistor R equals
the voltage hetween points 2 and A, when
the difference will be zero, and the meter
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G will not read. Now, if we short out a
portion af the multiplier of G, we will still
get zero for a reading, since the voltaga
between points 1 and A s still zero; hat
any change in voltage C will show up as
it big defleetion on our nieter, due to the
deereased resistance in series with the meter,
We have made a wonderful inerease in sen-
sitivity, which will bheconie greatee it we
remove more of the mnltiplier, and can e
made still more sensitive if we nse a micro-
ammeter or galvanoweter in place of G.

Fig. 5
At o1, the adapter for the plug wohen testing
Raytheons; at B, the adapter for the socket
of the ‘Speed Tester.”

Now in Fig. 2 we have replaced C by
conneeting R in the plate cirenit of a tester
phigged into the 'S0 socket of o set under
test. A voltage is developed across R due
to the rectifier current Howing through it,
and all the above remarks and eonditions
are the same as in Fig, 1. If we now bal-
ance out the effect of the voltage drop in
R, by sliding arm .\ between points 2 and
3 and then remove any tube from the set
under test, we will have a good reading
on our meter G, which tmay be made larger
by eutting out more nmltiplier resistance,

Now we could use the circuit as it stands,
bt we would get a more aceurate picture
of conditions if we could inelude the enr-
rent fram the other plate of the "80, We
must not forget that as it now stands we
are  passing  helf-werve unfiltered  current
through both R and G, Not so good. In
order to read the total current from both
plates of the 80, the resistor R st he
connected in the filament circuit. Figure 3
gives the final cireuit making use of ful
wave rectification by isolating through the
use of a transformer (which preferably is
centre-tapped) the filament circuit of the
80, This is much better for our instrument,
but it is still untiltered: an electrolytic 8-
mf. condenser aecrnss U helps o lot, hut
the use of a “therme-galvanometer” for G
is ideal.

Construction Details

As we are going to use a 15 volt “C”
battery for T, we must design R so that
the drop weross it is not more than 1 volts,
The maxitmm current supplied by the “Rit
is rarely more than 100 mils; therefore, 1t

E 4
cquals — cquals — equals 40 ohrs,  Tet us
0.1

he on the safe side and call it 35 ohins, The
potentiometer can be of any high value

10,000 ohims, or more.  The multiplier re-
sistor vulues are determined by the meter
used: and as we are wanting comparative
readings only, need not be extremely accu-
rate, Tt should be such that it will give

RADIO.CRAFT

full-scale deflection when 45 volts is ap-
I
plicd.  Calculate it from R equals —  Sup-
pose it to be a 1 mil. meter, then R1 equals

4.5
ecquals £,500 oluns, for the total re-

001
sistance of the multiplier, using a 1000-ohms-
per-volt meter. The button 1D will short
ait 3,000 ohms, wmaking the meter act as
i LA-v. meter, inereasing the sensitivity 3
times, Button 13 shorts out all but 500 obins,

giving a further increase of sensitivity,

The transformer, if be  cun-
strocted on the core of an “AK 37" f{iler
choke (See Figo 1), and is wonnd with 90
turns of No. 18 DCC wire for both primary
(vach  winding is  centre-

used, ean

and  secondary
tapped).

Assemble the core in ransformer fashion
as indicated at A and net as a ehoke B
This is to eliminate the air gap required
for gowd operation as a choke coil.

A khole socket, a switch, 2 push buttons,
and a four-prong phug, with cable, com-
plete the assembly—which can be mounted
on any convenient pancl,

If « centre-reading galvanometer  (100-0-
100) is used, then the polarity of C does
not matters but if a milliammeter is used,
then it is neeessary to make sure that the
EDMMF, across R is connected so that the
meter reads backwards when the battery
is wof in eireuit, and is balaneed to zero by
the potentiometer P owhen the switeh S s
closed. This completes vour “Speed Tester.™

Operation

To operate the instrument, place the 80
tube in the tester socket; place the plug
in the '80 socket with the set turned on.
If using a galvanometer, note the reading
of (i which will indicate the normal cur-
rent drain if all is well.  (If using a mil-
Hanuneter, elose switeh S and adjust P ountit
the milliammeter reads zero.)  Now, cither
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RADIO Experimenters!

VERYDAY SCIENCE AND MECHANICS magazine

should be of especial interest to every radio man because

in this magazine will be fvund a very fine department on

radio construction. radio kinks. radio experimenting, tele-

vision experimenting, cte. This department is especially
important to radio service men.

Then too, this magazine contains a tremendous amount

Many excellent pages for the
home  workshop man who finds
pleasure in building things; experi-
ments in electricity, chemistry and
formulas of all kinds.

Just to Mention
A Few Departments

LATEST INVENTIONS
AERO-MECHANICS
SHOP KINKS
TELEVISION
EXPERIMENTS
FORMULAS
CHEMISTRY

WOOD AND METAL
CRAFTS

RADIO KINKS
AND OTHERS

Special Offer!

& MONTHS FOR $]90
Now On All Newsstands

of other worthwhile experiments and money-making kinks,
which, while not radio, are still oi great importance to every
radioc man to keep abreast of the times. No radio man
should be one-sided and know only radio. It is just as
important to know mechanics and science from the everyday
viewpoint because sooner or later you will find this knowl-
edge important in your daily work.

L
That' HFT.II.L EF:"-FT_’. R "
Y BADID [y g 4-Color  Cover

Over 100 1llustrations
96 Pages—39x12 in.

| bbbt "l

MAIL COUPON TODAY FOR SUBSCRIPTION

l EVERYDAY SCIENCE AND MECHANICS RC-11
98 Park Place, New York, N. Y. |
I T enclose herewith ¢ine Dollar for whirh you nro‘
I tn_enter my subseription to EVERYDAY SCIENCE
I AND MECHANIER for the next Eight Months. t
: NAME it s 5 I
I L T P |
= ] Y e SUAIC. ottt ieaeans i
I (Canada or foreign subseriptions not
aceepted  at 1his rate.) l
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switeh off the set or remove the "80 and read
the mieter. "Ihis reading, which is made be-
fore any balancing adjustments are per-
formed, is to be recorded,

With the set switech on and the meter
then balaneed bt zero, press button D to
increase the sensitivity and make any fur-
ther adjustmients of PP onecessary to get a
zera reading; remove any tube from the
set and compare the reading with a chart;
if all is well with this tube and its asso-
ciated cirenit, we will obtain a similar pead-
ing every tine we test the same stage in a
similar set. This reading is the “normal”
one to le used in making ap onr chart for
this particular set. However, if the bias
or plate supply to this tube is not right,
then the reading will differ from normal,
thus indicating . defective eireuit or tube.
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Fig. 4
The laminations showld be so arranaged (4)
that no air-gap cvists iv the core.

Now remove each tube in tuen, and make
i comparison with the chart for that par-
ticular type of set. Disregard all norimal
readings and concentrate on these which
are abnormal. Use an ordinary analyzer
on the defective cireuit, substituting grood
tubes if necessary, and the work is done
aliost before it is started,

Fach medel of every make requires a
one-line chart showing normal current flow
before bucking out the current with poten-
tiometer P, and one value for each tuhe
in the set. I sugeest that as no two testers
will e alikes that eaeh tester have its own
set of chorts made by the constructor; using
the verticad cohimn to the teft, o charts
ordinarily supplied with every conmrercial
analyvzer. “This chart can only be made by
taking veadings on o perfeet set of each
maodel, and  recording  the normal

To serviee batters-type  sets, vpen the
“B—" to the set snd connect the *Speed
Tester™ into the circnit via jack J, Fig. 3,
and proceed as in servicing AC, sets, Re-
ceivers using ST can also be tested with
tis instrument, lut sets using gascous ree-
lilicrs (Raytheons) require one adapter for
the plug and another for the socket, the
construction for which is shown in Fig. 5.

As turther refinements are made in this
interesting tester, they will be published.

vitlies.

FOR PROGRAMS’ SPONSORS

DVERTISING'S development is shown

in the announcement of o large adver
tising ageney (NOW Aver & Son) that their |
mew offices in New York Cityinehahe *y I
rikio studio fully cquipped for transmitting
progrivms oo several conterenee rooms, in
which advertisers may hear their progrims
precisely as they will sound when put on the
air. From the new studio programs nay he
broadenst direet by Land-wire hook-up with [
transmitting stations,™
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obtainable on the
that has not given
Such an amazing

COMPLETE STOCK ALWAYS READY FOR

Urder frong 1hls py
less than $5.00,
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IMMEDIATE SHIPMENTS
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NdagHer Tulee 226, 2 171 A, to
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amdifier. ..

prhdo ...
| Tellon Televi<ion Tulwe 1”
. Ol BYUARe Lo ieia.
Quadtode J-prong Telion  ‘Television  Tube,
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Caerlum Type | /10 amp. telekle vlurger bulb.. o 00000000 2 —Dry cell amp. and de-
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our prlee (Tungar “Typed oo oo oL Pry eell amp........... .60
3 aml G, ofd type charger bulb< (st $8.000. our prlee (7 —1ry  eell  sereen  griil
UN-280- 17l a a full-wave recrlfier for high entlssion. D N
IPX-250 -Half wave rectifferaoo, oo, 90000900000 -I'ower  pentmd .+
Reetifylng Tube espe el for nse wiith  Lreshn, =——Nuper rontrof creen
Ellmtnaror: T°V Dhrass Ted yuantity grid amp. .
UX-gis—Half-wave Rectifier mercury vapor......... UY-anl—Varlable Mu .......... $5

ARCO TUBE COMPANY

DISCOUNTS: 100 tubes and over 10%. 500 tubes and over 10% and 109,

38-40 PARK PLACE, NEWARK, N. J,
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NEW ADAPTERS FOR PENTODE TUBES

The new "N\ ALD™ Adapter No. 954 KI'C is used for replacing the 245 tnhes with
the new 247 Pentade Tnlwe list $1.000 each

I'he following awlapters make possible the testing of tubes and tube curcuits of the new
. "33, 37, 47 type tabes in your present checker or analyzer.
954 KI'C for use with Jewell 209 and 210 Tule Cheekers
"o Dayread " "
* Sterling
974 for wse with Jewell \malvzers....... ... ... .. ... .~
945G & 954G1, for use with Weston 347, 305,
975 for use with Weston Tube Checker 530, 5
Yo" Supreme Tule Testers

97511 for use with llickok Sq 4000, . . . .. . o235y ¢
954K for use with Sterling Set Testers, . ... ... L
976 & 977 for use with Supreme 400 Series 97¢ o150

977 N 1.75 »

SALDENS" New Analyzer Mlug llandle with “Locking  Feature™
The amalyzer of every serviceman should be cquipped with the new plug. It is no
longer necessary to attach Adapters by means of screws.  New Adapters for every
turpese equipped with center stud which securely lotks to Analyzer Plug.

Simply insert the plug into Adapter. It locks itself. snap  the Iatton and the

Adapter is off. It ois done gquicker than said.”

94 Analyzer IMlug with UNX Dase, ..

9051, Analyzer IMlug with UY DBase. .. ..
Can be furnished with any length cn

symbol *C™ to part number.

for Adapters,

UX Base is furnished with 6 wire braided cable. Four wires cotnected
. 1o prongs one wire to sereen grisd amd the sixth to center latch,

UY Base has six wires five tn prongs  and the six o screen  griel.
94I.C with five foot eord. .. . veve e aas . st $3.00
9051.C with five foot cord, ..., .., ., ] 11T IiiiIre .- - N[

For cach adkditional foot T LN I, 25
945 D, 5. UXN ta Y Mdapter for ose with 9041, Plug.  Cathode cirenit
connected o center post. L. L. 0ooon0a 1.23
$54 DS UY 10 UN Adapter for use with 9051, Plug..... v 1,25
Also Adapters for tube changeovers or  with tapped cirenits, split circnits and any
connection ddesirad. We have or will make the Adapter to meet your uewals,
Moldedt and Lantinated Sockets. (ables and Speaker Plugs.

Send for Free Catalog.

ALDEN PRODUCTS COMPANY

Opcrating Alden Manupacturing Co.
715 Centre Street Dept. Brockton, Mass,

1S

CO

SE

RADIO’S GREATEST SERVICE MANUAL

now in the process of preparation. Be sure to

read the announcement on page 262 and learn
about the many new things that are to be in-

rporated in the 1932 OFFICIALI. RADIO
‘RVICE MANUAL..
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Correspondence

(Continued from poge 201)

theory in such a way that it inclodes every
process in the whole chain of wireless events,
franm the microphone at the transmitter, to
the lond speaker at the receiver,

The principal features which must be con-
sidered in conjunction with the sideband
theory, and which had not heen considered
up to the time of the publication of my
paper, are, firstly, the dimping ot the re-
vetver, and secondly, the vectifier,

Du. Jasmes Rowexsox,

FFditor, Rabo-Crarr:

Daoctor Robinson is correct in the above
statements, At the time 1 prepaved the
Stenode article for Ramo-Crarr little was
Lknown about the system in this country and
P owathered as nmeh data as T ocould from
foreign sources: and while much of this was
contradictary and inemuplete. T conneeted
the information together in a form that ap-
parently explained the complete systeur in
the only Jogical manner possihle,

It is not a question of whether or not
siddebands exist.  Dr. Robinson never said
that they did not exist.  They exist in the
sine anner that various conponents of
forces exist in a parallelogram of fovees,
although the net result aets in one diree-
tion.  The main guestion centers on the
width of the frequency-response hand of
the quartz erystal, which is as vet, 1 be-
licve, not definitely known. ‘The crystal re-
acts so strongly on the associated cireuits
that an exact measurcment is very diffienlt
to make. (See note helow))

The erystal acts as a filter. If it was
10055 perfeet, it would filter ont all modu-
lations and would pass only an undamped
wave of the frequeney of the carrier.  But
it is not a perfect filters therefore it passes
modulations, the amount  depending wpon
the frequeney of the modulations,  The
higher the wodulation frequeney, the less it
passes, and vice versia.  This is the same as
saying that  the higher the sideband tre-
quencyy the more it is “cuty” by the selective
circuit.  And the resultant andio quality
would be poor; the high notes would be con-
siderably  weakened, and the tone would
sonnud deep and drununy.

For this reasan it was assumed, sinee Dr.
Robinson claimed to ohtain excellent tone
quality, that frequeney modaletion existed to
i slight extent in all wnplitude modulated
waves, A test indicating that the frequency
of some broadeast stations do not vary by
more than two eyveles in the course of g
few hours would net affeet the deduetion,
beeanse the frequency madulation  consid-
ered would be that which varied at a rate
up to 5000 per second, and would he pres-
ent only when the carrier was modulated
in the nsnal way. T was not aware that any
tests had been made to neasure the amount
of frequeney modulation, it any, present in
the ordinary broadeast waves but it wonld
only have te be very slight to affeet the
highly selective erystal cirenit in the Sten-
ode, T wonld like to sce a test made with
a Stenode recciver tuned to a transmitter
which was only frequency modilated,

There is one point about the Stenode
which T belicve needs further explanation,
In the Stenode, the audio guality at the
detector outpnt is very paor; the sidebands
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are cut sa mueh that the high nates are
reduced far helow normal, the volme tap-
ering off considerably as the frequeney in-
creases,  To commpensate tor this, the aram
ampliticr is designed to give the opposite
effects that is. sunplify anorve efficiently as
the  freguency that the net
result is o practicaily  steaight line char-
aeteristic giving true tone guality,  Now,
since the andio amplifier oftsets the highly
seleetive chavacteristic of the erystal cireuit,
why isn't the net result the sime as that
ohtained trom an ordinary set of normd
10 ke, seleetivity®

However, the proof of the pndding is in
tne eating thereott T have recently had the
pleasure ot having the Stenode completery
demonstrated to ine and as far as resulis
are concerned, it certainly does all that s
cluimed for it. By direet comparison with
one of the hetter class superheterodyne sets
of the nsual svaviety, the Stepade was -
tuatly soperior in tome quality, and  gave
cven better response on the higher andio
frequencies,  Ad as to seleetivity, stations
that could he heard over a few degrees an
the dial of the ordinary set conld be tuned
completely in and out on the Stenode o
a motion af the dial so slight that the eyve
could harvdly perecive it

Croym: J. Frren

nerwses, so

(Note.,)  Graphs of the response of quartz plates
for extensiomal modes (involving arcal  dilatation)
aml that mode termed by him “longitdinal oscil-
Jation™  which  invalves  dizsplacements  which  are
direcunl principally parallel to the thickness: and
also correspoinding  values of decrement, are given
hy N Meissner in the Proc. LR.F., Vol, 15, 1927,
Ppe 281 to 290,

Although the latest resnlts of the experiments
of K. = Van Tinke, which are Deing conducted at
Wesleyau University, Middletown. Comi.. have not
as yet been puhlished, farmulas he aerived for the
analogous constants of quartz plates (from which
at least indications of the prolalle decrement may
he gained), have appeared in the IProc. LR.E,,
Vol. 16, 1928, pp. 742 1o 764,

Sound Recording

(Coutinned from poge 289)

previously  stated): that s, by making a
record as the pointer fluctnates about o
certain point in the seale.  1f the record
is too lond, the gain must be et down and
the test made over again,

The 250,000 ohw potentimueter 1?1 in the
grid circnit of V1 is used for varying the
voltage of the input signal to the tube,
thus determining the waxivnm (three-quar-
ter) swing of the needle of meter M.

- ]
! -
INCREASE N | AT
READING BUE | ot
10 SIGNAL |
114 iIF4EEE
P PLATE CURRENT
7 ORAWN WHEN
SIGNAL IS
i/ T faeeLiED
N i[ ] —
o A
-EG

0 lic'BIAS  +EG
| PLATE CURRENT .
WITH NO SIGNAL

| | VOUTAGE TO BE MEASURED

Fig. 5
Due to the non-lincarity of the grid-voltape
plate-currvent curve, the average plate cwvrent
is greater with a signal than swithod onc.
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STOP SHOPPING!!

HERE’S a NEW plan, which saves you money. Stop shopping—
the lowest prices are right on this page. Yes, lower than in
our own catalog. Why? Because no house can get out a new cata-
log every menth, but by advertising in this magazine we can hring

you the latest and lowest prices up to the time this ad is printed.
We watch our competitors and do not aflow anyone to undersell
us. We meet ANY price on NEW merchandise, Order direct from
this page and save money. 1009 satisfaction on every transaction.

Pacent “250”
Power Auditorium Amplifier

7 By
e
\;, Now $8.75

CONTAINS 2 STAGES SUPER POWER
A.F. AMPLIFICATION

This fameus amplitice s provided with Input
amd ovutput transfornnes for working froln a
I ograph jick-up into a 2000-ohny Irans-
mission line or into the eoupling transformer
firenished  with mosl  dynamie  reproducers.
Tie tubes required are one 26, vhe ‘50 and
wie 81 rectitler. Where masimuam output s
not required a4 “10 ay be substituted for
the '50 m the output. Automatic adjustment
takes care of the discrenancy in voltages,
The umlistorled power outnut is 2.5 watts—
enough for four small dynamic reproducers,
Tlds degree of power outbut drovides satis-
favtury coverago for audilorlums having a
sohime of 25,000 cubic feet. The input yolt-
ARe neewssary to provide maximum output js
hut 025 valls,

Ideal for theatres seating approximataly 3.000
people. danca halls, schools, lectures. hospi-
tals, auditoriums, outdoor gatherings. otc..
etc, The gigantic power is at all times
within control—for that matter, it can be
used in any home. as the vedume can be |
regulated down to a whisper!

A PHONOGRAPH AMPLIFIER—PUBLIC
ADDRESS AMPLIFIER SYSTEM. ETC.
['3e of the *26 tube in the Input stage makes
the jong ‘'warming upc’ peril unnecessary.
Shipping welght, 30 Ibs, Overall size, 16 x
9% x 6%L” hlgh. List Price, $90.00. |

No, 1925—Pacent Model 250 Power $8‘75 |
Amelifier (less tubes). Your Price |

BRAND NEW !
RADIO MIRROR PENLITE

One of the
Most Pow-
erful Super
Power Am.
plifiers ever
made.

i

Tuo Latest and Cleverest Tool for Radio
Sorviceman.  The only device that enables
you W LOOK AROUND CUORNERS or
UNDERNEATH inaccessible sputs. Your
vislon is ONLY In a stralsht Hne, but with
the Mirror-Penlite yon can look around a 4o
dexree angle. You can now look under the
whole chassis and see every nut, every wire,
every socket, hebind condensers, transform-
ers. ete. This is made possible by the
mowerful pocket flashllght to which s at.
tached a GENUINE DENTAL MAGNIFY.
ING MIRROR. Mlrror clins on or off 30
Hashlight ean be used alone If Jdesired. The
cleverest device yet. Complete with hattery
and bulb. Shipping welght 8 ozs.

No. 1895—Mirror-Penlite.
$2.50. YOUR PRICE...

Earl Power Transformers

Make money resamPIng g o0 o
the old hattery set. This
power transformer used
in Earl Model 22 receiv-
er supplles A R
and " potentials for:
two 7'a (or  screen-
gcill *21°3), three *26°a,
two 71Nz and one 'R0
rectifiec; total current
autput  of high-voltage
winding at maximum
output (about 200 volts) *® v

is 50 ma, Eligh-voltage serondary, filament
winding for “27's and for *71A°s are center-
tapped.  SRize, 3% X 3 x 23 iInches. 16 long
feads and full wirlng directions, Shipping
weight 5 lbs. List Price. $7.50.

for

ara

700 A.C. voits and 0-20-120 m|llamDeres.
measurcil on tho one murter.
Size 10%x3%X8 jnches.

No. 700—READRITE ANALYZER. YOUR

slmple and
furnilshed.
conunuity  Lestiug of transtoimers, chokes,
Capacity aml resistance charts furnisied show-
.'illll-gn measuring resistances ub to 100,000 oluns.
Fi«ht seale remdinzs of muiers may be used sen-

cadings are 0-60-300-100 D.C,
¢ .I\.t‘u:m.ll 1A" tilament vultages are accuralely

Sreay rase with leatherette covering,
Shipplng welkht 15 Ibs.

NEW READRITE Analyzer

This three-meter analyzer has seleetor switeh
for checking all prts of tube cirenits by
comuweling tu the sey sockets, Seleetion for

testing vollukes of 1date, gritl. cathude #nd sereen-
grid done quickly aml acourately,
fliament volts. fmic and pLower supply volis are
measured,
pusiv one button fur soieen-grid aml other Tatton

1*late current,

Grid swing test for qubes used. Just
Mukes testing of all type tubes
42-volt grid battery i3
used tor grid test aml
ete,

utlier tubes,
thorvugh.
Itattery i3

use of Instruments for tesling condensers,

;oW ji tenningls provided. Seale
tely with the juk T e TR
Compact.

4.70

Attractive.
List Price $25.00.
PRICE........... 5000008000069

will
- . [

BOOK

- .

RapDio BARGAIN
CATALOG

Loanl
grams.

Tuhes:

Power

75 New Hook-Ups, ete,
350 Illustrations,

New 36 page Summer Edition No.23

The new Summer Euditlon of aur greatly enlarged
RADIO SERVICE J
the  Liress.
like
some 70 new look-ups, clrenit diazrams; and some
350 1llustrations.

the new matters lsted are:

VACUUM TUBE TREATISE, with many {llustra-
tions: full page Vacunm Tulie Averate Characteris-
tic Chart: Ilow to Take Care of Your Tubes; How
to Calhect
Tone Quality of Old Rets: Connecting Additional
Speakers;

Other articles: Modernizing O1d Radio Sels: How
to Convert

Transformers: Phono Attachments: How to Choose

of Powwer Transformera;
Renlacement Parts In Railo Sets: Fllter Comden-
sers: Repalring Elliinators.

WRITE TODAY.

vame  off
\Vinter lIssue. you
It cuntains

TREATISE has just
yun  liked the

it
ane 4 honndeed-fuld,

this

POSITIVELY THE GREATEST

EVER PUT OUT BY ANYONE. Among

Phonographl  Pick-ups: Improving tho

all fully Ilwstrated witp dla-

Sets: Relectlon of
Replacing  Audio

te Power

Rattery
AmbHflers:

"uzh-Putl

Veltage Dividers; Wattage
Selectine and Installing

Trans<formers;

Enclose 2 cents for postage.
Treatise sent by return malk

No. 1410—Earl Transtormer (with-
out brackets)e YOUR PRICE....

No. 1411—Earl Transformer. the
same but with mounting brackets.,

SPECIAL!
Baldwin RIVAL Speaker Unit

§198

$1.73l

NEW! NEW!!

Superheterodyne S-W Converter

At last a short-ware
converter  that con-
verts any broadcast
set into a superhete-
radyne short-wave re-
ceiver. KEmploys three
227 tubes and covers
from 20 to 115 me-
ters. No plug-In coils!
Coll switch I8 uged 0
cover all wavelengths,
Single dial control,
no bady capacity, no
squeals. This conver-
ter has hullt-in fla-
ment transformer to
heat the three 227°s.
All you need to ohtatn from your recelver is
a positive BB voltage anywhere from 45 to
180 volts. Voltage i3 not critical: no moles-
tation of the receiver, So simple a chiid
can operate it. Slze T x 10 x 5 Inches.
Shipplng welght, 8 Ibs. List Price $25.00.

$14.69

No. 1814—S8uper Converter (less
tubes). YOUR PRICE

World-Wide Short-Wave Set
NOT A CONVERTER

E NEW

A perfect radlo
short-wave recelver
fuor use hetween 17
and #4 meters. To
nhut into operation,
connect antenna,
ground, 45-volt
“B,*  and 6.volt
“.A’* batterles, and
headphones to  the
pusts provided, plug
in a type ‘0l1A
tube, and tune inl
An fngenious  clre
cuit  makes possle
ble a 4-coil single-windIng plug-in deslign.
This 1ittle instrument has the same sensitiv-

as many blg, shielded short-wave recelr.
ers costing ten times as much. A power
amplifier may he added for any dexree of
vilume. Complete with 4 plug-in  coils.
Has tlne vernjer dial for procision tuning.
Never has a first ciass short.wave set sold
for 30 little money. This short-wave set
measures 334 x7x1 in. hlgh. over all.  Ship.
welght, 3 1bs.  List price, $12.50.

No, 1686—Worid-Wide S.-w. Set.
Your price.....eoceiinniie,. $6°25

6 MONTHS GUARANTEED NEONTRON TUBES
Scld on 2 6 MONTHS FREE REPLACEMENT GUARANTER
BASIS, PROVIDING TURE LIGHTS! All tuhes are carefully

mneter-tested hefore shipment,

confuse these HIGIH QUALITY tuhes with

and carefully packed. Do not

any other “‘low

p‘rlvflli"“#n:es—our low Dprices are Dossible because we do a
YOLTUME lnsiness!
| Cholce | Cholcenf | Cholce | Choico NEW
226 1124 245 o Cholce Cholce
& 200A-199X 280 230 235
ITIA [ 190 v-1te 171 247
2014 | 221
63c ea. | 6%cea. | 79c ea. 1.58 ea, 1.08 ea. | 1.50 ea.

THORDARSON S

“2145” Power Transfurmer

A Minlature Power Plant — Supplies All
ABC Voltages — 80 watts

In adidition tosup-
pl¥ing a full 250
volts to thoe platea
Al S0 volts to the
Erhids of two type
‘1% tubes In pusii-
pull, this trans-
furmer 1 ay he
used to lizht the
filaments of

2 t
tnhes:
nneecting
it geries fwo of
the three 2.5-volt
tilament, seconda-
rles it Is possible
to Hght 5-voit fil-
aments too. Flve

secomdaries: 81--5 V., 2 Amp.; S2—310 V,
. T N3 V.. 3_amp, tent. T.:
2l V., 10% Amp.: Si—215 V.| 3 Amp,

Cent. T. Just the Power transformer for build-
ing up a high-grade public address amplifier
to use a screen-orid A.F. amplifier to boost
the output of a micromhone or phonograph
pick-up: followine this with 1wo stages of
fush-putt ampiification consisiing of twn '27's
in the first stage and two *45°8 In the secoml,
Lottom of traisformer has bakelite hanel on
which are mounted all taps. it outperforms
ANY similar trapsformer. Many Serice Mten
keep this maodel transformer on hand  for
emergency reblacements I hundreds of makes
of radlo sets.  For 110-120 valts, 50-60 cyeles.
Slze: 5 In. high x 4 x 3% in. Shipplng
welght. 8 1hbs.  List Price. $15.00.

No. 1450—Thordarson Power
Transformer, YOUR PRICE.....,, $3‘84

Flewelling-Dayton SW Adapter

This wonierful fnstru=
ment connects to any
A.C. radio set by put-
ting inte tube socket in
piace of the tube (which
must he a type 27, or
*‘heater'’ tube) the plug
which Is on the end nf
{ts 2-ft. cahle: then put
tube Into tube-socket of
adapter.  Remove aerlal
from broadcast set and
connect to antenna post
onadapter, Speclal plug-
in coil No. 1 covers a
wavelength band of 17
to 29 meters; coll No. 2, 27-78 meters; coil
No. 3, 47-84 meters. Pluz-in coil induct-
anced come with the adadier, 5Hlax7lixi”
high. overall. Ship. weight 4 1bs,

No. 1613 — Dayton Flewelling Short-Wave
Adapter. List Price. $15.00. 4,93
YOUR PRICE (without tube)....

Short-Wave Converter

Rulld a short wase con-
verter at lowest price on
record, but with which
excellent resulty are
obtainable neverthieless,
The voltage fur the thres
227 tubes used may be
obtained from an exter-
nal fitament transformer
or frum a secondary
winding of 2% volts in
a power pack. Wave-
length from 30 ro 110
No plug-in coils; enll switeh s
Single dial tuning:
na Krunting, *. o sdqueals
Leak-eondenser moclulation.  (‘onverier con-
slating of all parts {less filament transfarmer)
incluting  cablnet, panel. Jdiagram and -
'age Instruction sheet (Iess tubesi. 54 85
No. 1819—YOUR PRICE: ......;.. P4°

No. 1615--6.Volt Battery Medei. same price.

meters.
used te cover wave handk.

ne body car

High-Voltage Condenser Units
Wo Quarantee these con.
densers unconditionally, They
are {deal for general re-
Placement purpases and can
be Installed in any new
Dower-pack. All condensers are furnished with
8-inch lensths of tinned **push-back™ wire,

NOT ACCEPT ORDERS FOR LESS THAN $3.00.
‘If C, O. D, shipment is desired, please remit 20%
remittance, which must accompany all orders.

If full cash accompanies order, deduct 2% discount,
Send money order—certified check—U. 8,

Radio Tr

stamps.

23 West Broadway
New York, N. Y.

ading Co.

prices from time to time in this
big FREE catalog for the greatest Radio Bargains.

A loud  speak unit  bearlng  the world J
fumo'llll.:l Il;l:cl;!»\'l;r mark. Designed for use R'C'A' LICENSED TRL‘}D ANDPERRY\‘“AN TUBRES 800 VOLTS 800 VOLTS
with horn type speakers or with oid style | These nationally mlu-rl_isml tiuhes are suaranteed UN(ON lll’ltlU. ALLY for six munths, Cat. M1d. Your Cat.  Mfd. Your
phonogtaphs, Complete with conl, Shipping | The prln««l are slichily higher than our NEON TRUNS Lecause these tubes are of much No. Capae. Price Ne. Capac. Price
weleht 11b. POSITIVELY LOWEST PRICE | Uetter quality. See listlng above for tube numbers. 1702 Y $0.25 1706 ) $0.40
THIS UNIT HAS EVER BEEN SOLOD. Cholce Cholce Choice Cholce Cholce Cholce 1703 ] .30 1707 2 .70
No. 1520—Baldwin “Rival"* Unit. 45(: Price Price Price Price Price Price 1704 2 .40 1708 4 1.05
YOUR PRICE ............. 000000 76¢ 96¢ B6c $1.76 $1.46 $2.09 1705 3 .60

WE ARE A WHOLESALE HOUSE AND CAN- ORDER FROM THIS PAGE. You will find special

magazine. Get our

Should you wish goods shipped by parcel post, be
sure to include sufficient extra remittance for same.
Any excess will be refunded.

www americanradiohistorv com
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PEERLESS 12" AUDITORIUM
DYNAMIC SPEAKER

The Peerless Dynamic Speaker is positively the last word in efficiency and powerful reproduction.
As a suitable companion it is housed in a beautiful two-toned Sonora walnut cabinet of excellent
workmanship. This speaker is properly fitted in a chamber 157 deep, 173;” wide and 18" high. The
front is baffled with 3,” thick baffle board cut out to fit the cone of the speaker. No rattling, no
distortion but just a perfect reproduction of sound. Built with double heavy duty A.C. rectifiers
and the famous Elkon hum condenser added makes reception perfect. For that matter it is
equally suited with ordinary sets. employing the average type of audio amplification systems,
using as low as 90 volts “B” current.

Will work with any set. regardless of output

characteristics. Overall dimensions: 40" high, List, $155.00

24” wide. 12" deep. For 110 volts, 50-60 cycle OUR NET PRICE $19.50
A.C. Shipping weight, 60 Ibs.

PHOTOELECTRIC TELEVISION A-B-C POWER PACKS
CELLS TUBES :\r[}(]l‘lll:t‘ ‘ll'l;‘]ul:ll’t\l‘ll'.li|‘l:‘:‘Ilﬂ“ltlllllll(ll:lnlll::;nl‘\-.t
builder three models of power packs

Potassium Type £3.90 desigied to supply AT RS and

Cacsium Tape. ~matl 5.90 LA T A st potentials  to radio receiver
O] o Lo - p ) chawes of almost  any  type. Eaeh
Caceium Type, Lan i.90 11" Cathode 3.90 pack is complete with voltige divider,

fitter condensers, filter choke, by -pans
condensers. aml taps for intermediate
NEW TUBES AT $1.00 EACH Yoltugen (KLF.. Detvetor, AF. cte.)

Two  leads are provided  for connees

1A 230 UX 234 8 B g
N 231 N o037 tion tu a d_.\n:mm- repreislucer tields
1% oy Uy 23R or the cireuit may be completed through a filter choke supplied with each
UX 235 UX 551 instrunment, where the reproducer i o mugnetie, or selfepowered  dynamic
o= - unit,

Pentode, serid,  variable-mu,  and  all the other tnbes may  be

powered trom of these packs, The characteristics of cach are as follows:
Type A, Filument
supply  for four type Type B, Filament sup-

Type C. Filanent supe-
ply for four type 24

type 247 Pentode Power Tube in place of the type ;"5‘{“ ‘y:";h_- ﬂn;] "3“71; ply for four type "21 oF 0% tubes, two ‘1T
i ] ] N i H - e MRS - N
245 tube. Simply remove 245 tube. and insert the L Pate porential ":Il' """,:;lf“"l‘]-"" pentodes. and un N0
R - 0 i L ael - Plate et >
Adapter. and plug in the 247. 1At solte: aml  the “_Mpm‘."] R 'l:ltl vectifier, Plate potens
SCT voltage reguisite LRI he 400 e tial, 250 volts; amd
{ for the "43°, =7 for the *47°s,

or pe CT1A tubes,

Fach of those units iz provided with taps aipplying the usual R.F.,

detector, sl AF, voltages, These A RC Power Units are woing like
hea-cukes

OUR PRICE
MAGNAVOX DYNAMIC SPEAKER 7 5
MODEL 130 FOR ANY TYPE ) $6_

130 Push Pull 245 (5000 ohms).

130 Push Pull 245 (2500 ohms). MAGNAVOX DYNAMIC SPEAKER
130 Single 245 (2500 ohms). MODEL 110

130 Single 245 (5000 olims .
Cone and required Baffle Hole 110 — Single Pentode (2500
ohms).

Diameter 73] inches: Height—
Base to Center of Cone 45,

110 — Push  Pull 245 (2500
ohms).

"
i $120

PRICE B

inches: Overall Height 9-1/32
inches: Overall Depth 4-1/16
inches: Overall Width $-13/16
inches, Front to Center Line ot
Front loles in Three Sided
Upright Base 1 inch: Front to
Center LMme to Rear Holes in
three Sided Upright Base 3
inches: Spacing of Holes Up-
right Base Side to Side 4-13/16
inches.

Uk gags

PRICE

Cone and Required Baffle Hole
bhiameter 73,;”: Height. Base to
Center of Cone. 13" Height,
Overall. 91" Depth. Overall,

6-5/32"; Width, Overall. 837",

U $345

PRICE ... ... ..

All offers are F.0.B. New York., and subject to prior sale.
Terms: A deposit of 20° is reauited with every order. '
Balance may be paid on delivery. Or, deduct 2% if full H

amount is sent with order.

GRENPARK CO., Dept. RC. 245 Greenwich Street, New York, N.Y.
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Prices YOU can make

a REAL profit on!

Famous Model “G” Gordon Fixed Pigtail Resistors New Type Elkon Dry

Phono-Motor and Turntable 860 Ty 35000 Disc Rectifier
First time at this price. Ruggedly constructed }'ggg lgg'ggg :ggggg Standard on “A" Elim-
throughout. Spanish felt gears assure silence. 1.800 25.000 150.000 ot for Majestic,
Eauipped with automamtic stop contrel.  In- 1,000 30.000 250.000 Mayolian, Webster, FEl
duction type. na hrushes. Easy to install— 1.700 40,000 1 Megohm N B i Fod
cxeeptionally quick starting terque.  For 110 5.000 60,000 2 Megohms LT, EHaAnCy 4aRg
volt 60 evele alternating current.  Proven de- Knapp, Sentinel, Metro,
pendability has made this New Gordon FElectrie OUR PRICE 75c PER DOZ General Instrument,
Phonograph Motor and Turntable the accepted Philco (Elkon equipped)

I
L e
standard of ex- and also on Flkoen 3 ‘
cellence far lhqq R. C. A. Loudspeaker 103 amp.. and Briggs & OUR PRICE
indusiry. — i = .
¥ = !

A beautiful speaker, superb in its Stratton chargers.

List $§7.00 $3’45

First time at faithful  reproduction. Molded

this price. X frame and pedestal resemble hani
Make a  nice ‘.».g'jm‘ carved ouk. Mechanism concealed [ -
profit and huild List $30.00 by atiractive tapestry. : Baldwin Rival Unit
goul  will with ounr (Genuine R.C.A.) i 4 : . it i
ERAYO PRICE $8'95 List $18.00 ; ;r:e.s o?a:::m;i]ne?tdm“l-::r u;::;n:
OUR PRICE T $3'95 graph, automobile and portable
Farrand Dynamic Chassis radio outfits. We offer this fam-
y e Atwater-Kent cus unit now at a sensationally
Pamed for_its simplicity QW Condenser & Filter Block reduced price.
and reliability. Easily ] d = oUrnr P'rRICE SOC
installed in all types of For Muodel 37 and 38 Sets RiLLE i} e

radio  or phonesraph
consoles.  Tonul range
and fidelity superior to
any other reproducing
unit  in  general use.

Ideal filtering system for ANY
make A. C. set using 171-A
tube,  Contains proper chokes
and high voltage condensers.
Flexible  wire colored lends
smme as original

VICTOR ABC

Power Transformer

Tor use with §-226,

Dimension:  Heixht ] : . ) e
. L v | == HOOK-UP 22215, 1227 and  1-280 2 :
inches, \:'lilt?n 8% inches, OUR PRICE Green  wire to 280, black to tubes Maygnetically j,, O
depth inches. For $5 95 R.F. plate, yellow to Poawer|f shielded .)re\-enting hum
A.C. current. L 'ube plate.  white to [irst ]I 1 d-
sudio by-pass. white to C.T. C"", safely .be overload-
of 226 resistance, ed Ji High voltages,
red 1o detector OUR 400 velts at 150 mils on
Condenser Block for plate.  Wire from PRICE $2095 either side of center
: : can t0 Kround. tup.  Extra larce case
ajestic all desi 1
“p .. especially esignec o
B Eliminator Kolster K-6 Speake prevent overheating.
L

Replaecement for defective | M i ! e e nedkir. Can RBe Used For Any 1'vwer Ampufier
blocks in “B” Eliminators - Iy carved : Using 215 Tuhes
identical in electrical character. | Tine Walgt featt Equipped Size: 4% x 5 x 5% inches
iuti ‘i i sions. ¥ No. 1—Center tap of 9 and 14 voltz)
OLUR PRICE istics  and out: ule_ dimensions Akl . v Uik 1..’.1 No. 2 nn:n e -“" V(;Its a
Can also be used in any make | ! whtlsner J o No. 5 and 11 in High amme { .
Sz 75 “B" Eliminator as well as most | hra-: band T No. 3 ani 6 l’rin:mry (11V. inl ut)
= power packs OUR - 5 = S— Na. 8 Center tup of 12 and 17 Y9 V.)
PRICE $3‘95 = No. ¥ and 1 3 Volts (280).
2 No. 10 and 15--Hirh voltage for B supply
. No. 16—Center tap of anbove.
Gordon Acme 4 Pick-Up AIR-KING No. 12 and 17—2% in. volts high amp. (224).
with Volume Contro!l Superheterodyne S.-W. Converter |oUr PRICE ... ... .. ... $2.Io

The #reatest converter

Genuine Bakelite arm with ever huilt. FREE Catalog-—means money to you

i o . . £ et In Furonean statlo
beautiful natural wood fin e ! i These ate unly a few samples of the values to
ish will not show wenr as - o sel nlull- hort wave he found in onr eatalog. [t is (ull of items on
will lated  metal. Faith- which you can mahe I'nanl 57 to 3o00- nrofit.
== n oll Y o C ¢ £ =u fto Andl the best of them is, they are sound. well
ully  reproduces e entire 4§ } H known, trademarked rticles vou ean depend
musieal 1unge v . npan,

Send 207 with the order and articles will be

J PRICE
orr c shipped C.0.D.  QOrder any of the above ar-

Al noee ticles direct froam this page. And he sure to
I.C.A. Test Leads_ necesslly to the ,I T P R i ¥ ask for the catalog. It means money to you'
Uisurpassed for lest toend Caclng. ghortss (Ll e ; OUR  PRICE RADIO CIRCULAR CO.
) aiid vl 0 f 4 Easi at 1e er. 4 . .
tuched to tesilng weter or electrical abparaius. 40c g W sl 4.70 225 Varick St. New York City

ORDER DIRECT. this page! R RENE

|

§ RADIO CIRCULAR CO., 225 Varick Street, New York City send for FREE catalo

] : . . ! d

§ Furlosed find § This is 20% ol itezns listed below. 1 will pav halanee upen receipt of merehanldize. " [

. ! RADI{O CIRCULAR CO. =

- N 225 Varick Street, New York City

. B Pleare send wie vour ralalog of ralio hargains 1 can a
m make a profit on ™

: m ! widerstand this obligates me in no way, ™
] a

[ ] Name

. 1 '

] i N dddress L]

" . -

deddress [0 Alsu please seml catalug, W Ciry State a
"------.-----.-.-..-.-..-----..‘I...-----..----.-*....-...- ----.-.--‘
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[ will train you

$160 a week

My earnings in Radlo
nre many times greater
than 1 ever expected they
would be when 1 enrolied.
They seldom fall under
¢100 a week, If your
course cost four or five
times more 1T would still
consider it a good invest-
ment."

E. E. WINBORXNE
1267 W, 48th St.,
Norfolk, Va.

Jumped trom §3§ to
$100 a3 week
*“Refore 1 entered Radio
I was making 235 a week,
Last week 1 earned 2110
rervicing and selling
Radios. T owe my success
to N. R. I. Yon started
me off on the right foot.”
J. A, VAUGHN
3107 8. Grand DBlvd,,
St. Louis, Mo.

&

8500 extra in & months

*In looking over my
records I tind 1 made 2500
from January to May in
my spare thne. My
week brought me 2107,
1 have only one regret
regantding your course
—1 should have taken
it long ago.”

HOYT MOORE
R. R. 3, Box 919,
Indianapolis, Ind.,

+BIG _
Radio JOb. SpecialF

RADIO-CRAFT

at home

tofilla P AY

1f vou are earning A penny less than §50 a week, send
for my book of information on _the oppartunities in Radio.
1t i~ free. Clip the coupin NOW. Why be satisfied with
25, 831 or $40 a week for longer than the short time it
takes 1o get ready for Radio,

Radio's growth opening hundreds of $50, $75,
$100 a week jobs every year

In ahout ten years Radio has grown from a $2,000.000 to
A £1.000,000,000 jndustry. Over 300,000 jobs have been
created, Humireds more are being apened exery year by its
continued growth, Many men and young men with the right
tenining—the kind of training 1 give you-——are stepping into
Radio at two and three times their former salaries,

You have many jobs to choose from

Broadeasting stations nse engineers, operators, station
managers and pay £1,200 to £3,000 a year. Manufactulers
continually necd testers, inspectors, forenien, engineers, serv-
fee men, buyers, for jobs paying up to $7,500 a year. Nhip-
ping companies use hundreds of Radio operators. give thenl
world-wide travel with beard and lodging free and a salary
of 280 to $150 a month, Dealers and jobbers employ service
pien, salesmen, buyers, managers, and pay $30 to $100 n
week, There ate many other opportunities teo. My book
tells you about them,

So many opportunities many N. R. 1. men make
$200 to $1,000 in spare time while learning

The day you enroll with me I'll show you how to do 28
Jobs, commaon in most every ueighborhood, for spare time
money. Thronghout yeur course 1 send you information on
gervicing popular makes of sets; 1 give yon the plans aud
ideax that are making $200 to £1.000 fir hundreds of N R L
students in their spare time while studying. My course ig
famous as the course that pays for itxelf.

Talking Movies, Television, Aircraft Radio included

Spreeial training in Talklug Movies, Televigion and home
Television experiments, Hadio’s use in Aviation, Servicing
and Merchandising Sets, RBroadeasting, Commercial aml Ship

Sta ik are inetaded. T am so sure that 1 can train you
satistactorily that 1 will agree in writing to refund every
penny of your tuition if you ure not satistied with wy

Lessons nud Instruction Service upon completiog,

64-page book of information FREE
Get your copy today. It tells you where Radio’s
good jubs are, what they pay. tells you about my
coutse. what others who have taken it are doing
and making, Fiml out whit Rilio offers  you,

without the slightest ebligativn, ACT NOW ]

J. E. SMITH, President

National Radio Institute Dept.,, 1M X

Washington, D. C.

=
= Ne

Our Own Home
Pioneer and World’'s
Largest Home:Study Ra-
dio training orgamzation
devoted entirely to train-
ing men aund young men
for good jobs in the Radio
industry. Our growth has
paralleled Radio’s growth.
We occupy three hundred
times as much tloor space
now as we did when or-
ganized in 191t
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mefmplbyerferwt‘e 1o all Qraduates

3

this quick way to
Wi BIGGER

ey

Act Quickly

November,

ree Ofter

In addition to wy hig

r  bouk Rich Ne-
in Radie' 'l
Ao my  valuable

manual "8 Teated
Methods Tor Muking
Fxtea  Money." Never

betore avallalle exeept e

studente Now, for
Hmitedd time, i1 I~ free
to readers of this maga
zine.  How o nmake 2
goml - Dbaffle  for  cone
speakers, liow  to redurce
ln in o externallr  ted

dspamie speakers. how I
uperate 25 vyele apbaratus
on 60 cyele enrrenl, how
to ate 110 v M o
rectivers on D, .. how
1o shleld sets frow local
Interference  are five  of
the cubjects vered,
There are 23 other., et
thls  saluable bovk 1n
mailing the coupun new.

will giveYoumy new 8 OUTFITS
of RADIO PARTS for practical

Home Experiments

an hutld over 100
nls with these outtits,
You build  ar esperis
ment  with e ciroules
psed  In redley, M-
water - Kent, Ervereudy,
Afajeatle Zeiith, atwl
wiber wpular st Yon
learh how  dhese  sobs
work, how 1o ke Them
work.  This makes lean
ing  at holne  was)
Jinating, pructleal

am doubling and tripling the

salaries of many
in onc yecar and

PAY

J. E. SMITH, President

National Radio Institute, Dept. 1 M X ]

Washington, D. C.

Degr Mr. Smith: T war

apeeizd frec nffer  Xeml
Hewanls  in Radb atnl
making cvtra 0¢ 1
hot  ibligate e ang
Name, ...

Addross.

City

ne your two  books HRich
28 Testial Methmdx  1or

il to take advanlage of vour |
uderstaml this rrqpest dees

that ne  salesman will »all

Nlade

1931

Y

P .


www.americanradiohistory.com

EXCLUSIVE NEWS FROM SN
mmmmmmss LINDBERGH PLANE

FLYING OVER ARCTIC WILDERNESS. RECEIVED ON A

LINCOLN RADIO

On the eve of August 5th, Roscoe . Johneon, operntor and owner u.f HY
L powerful short-wave station, nsing 2 LINCOLN RECEIVER, had just

“ . 3 = . e tinished his doily  sehedule of messages with the Bowdoin ship of the
R by B w —
e N1xY S ——
-

MacMillan expedition, now loeated off the shores of Batlin Land; turning

his dinls te the frequency of the Lindbergh transmitter, strong and clear
e came in the signals from the Lindbergh plane, Hying over the Arctie cirele,
Realizing that this was the first message recelved for some time from the
famous avintor and that the publie were much concerned as to the safety
of the plane, Mr. Johnson immediately phoned the United Press and in oa

When the operator, in Chieago, torned his dials to the 20
meter bandd, the sharp clear note of the Lindbergh trans-
mitter bronght its message through the violent storms and
clectrleal disturbanees of the Aretie. Hundreds of amatear
and combercin) stations in all parts of the world were

vainly comhbing the air for somne news of the Hying eolonel
and his wife. Tt remalned for a LINCOLN recciver to
entelv the anxiously awaited signal from the far north
reassuring the world that all was well,

Such spectacular performanee is an impressive tribute to
the exeellence of Lineoln equipment, and proves, in o con-
clusive manner, the outstamding superiority of Lincoln
receivers.

tinsh it was headlined in newspapers thronghout the workl

SUPER-POWERED, WORLD-WIDE RECEPTION
150550 METERS-NO PLUG'IN COILS-WITH THE
LINCOLN DE LUXE SW32 and DELUXE DC.SWI10O

Now, yveir enn sit comfortably in your easy chair and switeh instantly
our local station to London, ~. Rome, Nauen, Moroeco.
Saigon, Wellington—over 100 e stations throughout the world,
No plug-ln coils, six sereen-grid tnhes in the highest amplifying
system known WITIT PERT'ECT 10 KC REJECTIVITY famous in
Lincoln equipmient for the last fonr »ears,

Turn the indlcator to the desired band of frequencies and apply the
full tremendous power of the DeLluxe to Short-Wave or Broadeust
signale, Utilizing the tremendous amplitieation and rejectivity of the
fumous Llncoln tnned interinedinte tennsformees, originted four
yenrs ago and f 1 eLuxe brings in
distant signals with tremendo feet rejectivity, A
Lincoln owner in Tennessee listens to NINETY-TWO FOREIGN
SHORT-WAVE STATIONS out of o total of 128 forelgn phone sta-
tions, Old time "Hams and radio fans marvel at the tremendons
volume available on signals thonsands of miles away, Even in the
Brawdeast band, owners of Linco -nted in the Centreal
West are actundly listening to stations 7.0 miles away with loud
spenker vohime, A report from Cushing, Oklnhoma, states Aeven
stations reecived from Jaban in one morning, all in the broadeast
band.” While another report reads: “Listening to 2YA Wellington,
New Zealund, Osaka, Senctal, amd Kumameoto, (350, 350 and 790 K()
in Japan, KGMOC Honol 2L Sydney, Aust fa, all in the
Rroadeast Band.” Do you wotcder that Lineoln receivers are elassed
as the most powerful ecquipment in the world?

Do you wonder why Llnceln equipment ont-performs any known
reeclver and is chosen by the Polor Expedition, Broadeasting
statlon, and individunls who want the best?

LINCOLN RADIO

329 SO. WOOD ST.

CHICAGO, ILLINOIS

Months of intensive lnbaratory study has been put into thexe two
Capitolizing on years of idvianced engineering devel-
i haove worked out every detail of pertorm-
ance—Ngeleetivit y—> witivity—TFidelity and Stability, to work per-
feetly from frequeneies of 15 to 330 meters. ‘Phe teemendous amplifi
new modets now applied to short-wave, ns well as brood-
eant stattons, gives u new conception of what is possible in radio.
MARVELOUS TONE QUALITY for which Lincoln equipment has so
long been noted, is maintained,. ‘T'he benvy volume of the organ or
orchestra con be brought into the home whb realistic reproduction
1 dlown to a whisper without destroying the quulity and
t a sign of AC hum.
EVERY RECEIVER IS LABORATORY BUILT, CONSTRUCTED
BY COMPETENT ENGINEERS AND THOROUGHLY
TESTED ON THE AIR BEFORE SIHPMENT,

> & & o0
THE LINCOLN DELUXE DC-SW-10

This recciver in dedigned for use with new low drain series 2-volt
tubes, employing three 30 type, tive "32 type and two "31 type in
purh-pult output, Will operate on nuy twa volt =V supply aad dey
“18" batterie 'or quietness of operation due to elimination of A
line interferenee, the new DC beLaxe ghves perfeet reprodpction on
extreine distanee,

The Lincoln DeLuxe DC-SW-10 is without question the highest de-
signed and most powerful battery receiver ever offered to the public,

CORPORATION e

Write today for Aretie
Dept. R.C.- 11

Expedition Bulletins
und  Hlustrated  de-
meriptive literuture
with uttractive  dis-
tribators® diseount.
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- “and ﬂzaseApér{mw[S lgrc'dll wired for Radio
— yozue sure of ideal radio reception {Izrozzglz

" RCA Antenaplex System”

One perfect antenna on iV, FAttent?a ’

the roof, and radio out

lets all through the build- SERHCE
- MEN

The RCA Antenaplex System solves
the apartment house radio problem,
delivering 100% of antenna signal
cnergy toevery outlel. The lead covered
cabloy may be run exposed, conecaled,
or in metal conduait.

An  attractive proposition  awails
Radio Service men and electrical con-
tractors who want 1o promote sales 2
and install this equipment in new or
existing structures.

Write forinformation and illustrated
instructions.

ENGINEERING PRODUCTS DIVISION
RCA Victor Company, Inec.

Camden, New Jersey
A Radio Corporation of America Subsidiary

Centralized Radio Svstems

ing for the convenience

of the tenants. Just plug

P—{es)— -I"

in your set, and it’s ready
to work. You get better

Co—

reception this way than

with separate antenna

s LX

wires,—clean signals,

minus the usual local

I—-l__;--—

interference from elec-

pr—— oo

trical devices through-

out the house.
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