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FOR ALL NEW RECEIVERS

235

New screen grid tube—
designed  to  reduce cross
modulation and similar dis-
tortion.

I

1.

551
New screen grid  tube—
designed for same purpose
as type 235, although hav-.
ing slightly different char-
acteristics,

230

New grn&'ra[. purpose (uﬁe.
i | operating economically: at
2 " vols; giving usitsual

service: though -usi"! i_&-ry;

livtle power. z A

4 Wi @ )
SR o
b RE Y
£
! cw amplifier using 2 volts
L ‘& extremely low current

sumption, in same group
i as types 230 and 232,

% 232

I

‘8. New screen grid ‘tube—for

| use as radio frequency
amplifier, opecrating at 2
volts,

235

New power amplifier in
ihe Pentede group. operat-
iNg on 2 volts with low
<urrent consumption.

EVER ABREAST OF THE RADIO TIMES

$PEED

an already complete line of
receiving tubes.

'y

o M

adds new important types to

247
! New power amplifier Pen-

| 1ode. for use in the output
lslage of AC receivers.

_23() '

New screen grid tube used
mainly as R.F. amplifier or
detector in automobile sets.
In same group as type 237
and 23B. Also for use in
D.C. sCIs,

237 |

New general purpose tube——
especially adapted 10 auto.
mobile use. Can be used
either as a detector or ampli.
fier. Also for use in D.C.
sets.

238

New power amplifier Pen.
tode for use in automobile
receivets designed for it
Gives unusual volume for
small input signal strength.

S 84 |

Developed expressly for re- ]
placement of type C 484 in
Sparton  sets. Sormewhat |
similar in characteristics to
the type 227,

S8B

Developed expressly for re-
placement of the C 182 B in
Sparton  sets, possessing all
the peculiar chatacteristics
necessary for this purpose.

S 83

Developed expressly for re-
placement of the C 183 in
Sparton sets. possession all
the peculiar characteristics
necessary for this purpose.

S$PEED Quality is Making History Today. Write for Complete Details.

—— e e

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

S

ABLE RADIO TUBE CORPORATION
- JasE

RCA:

¢
“cense”

230-240 NORTH 9th STREET, BROOKLYN, NEW YORK
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ra | N with
RT.A.

07’
Radio feralce/

Important and far-reach- s : ; 1 .
ing developments in Radio |- SR %

den de- e T ‘
i g ’ - | excellent
equipped and spe- - ‘ 7
galy frered Redio f_ g} | set analyzer
= and trouble

M;\.\'Y skilled Radio Service_.\[cn are needed now to service J'ﬁoote, i”"ludgd

all-electric sets. By becoming a certified R. T. A. Service
Man, you can make big monev full time or spare time, and

fit yourseli for the hig-pay opportunities that Radio offers. .tb g
We will quickly give von the training you need to gyualify as a WI ou" coum

Radio Scr\:icc Man . . . certity you ... furnish you with a mar-
velous Racio Set Analvzer.  This wonder instrinment, together with

L L]
our training. will enable von to compete snccessfully with experts ’ traln ln /

who have bheen in the radio business for years. With its help you
can quickly diagnose any ailing Radio set. The lr:umng we give
vou will enable you to make necessary analysis and repairs.

Serving as a “radio doctor” with this Radio Set Analyzer is but one

of the many casy ways by which we help you make money out of This amazing Radio Set Analyzer plus the
Radio. \Viring rooms i{or Radio, installing and servicing sets for instructions given you by the Association will
dealers, building and installing automobile Radio sets, constructing transform you into an expert quickly. With
and installing short wave receivers . . . those are a few ol the other it. yon can locate troubles in all types of scts.

3 e oo 1est circtits, measire resistance and condenser
ways in which our members are cashing in on Radio. capacilies, ETel [defPemivE I Knowing
As a member of the Radio Training Association. you receive personal low to make repairs is easy; kmnowing what
instruction irom skilled Radio Engineers. Upon completion oi the the trouhle is requires expert knowledge and
training, they will advise vou personally on any problems which arise a Radio Set Analvzer. With this Ralio Set

in your work. The Association will help yvou make money in your Analyzer, you will he able to give cxpert serv-

: 3 e N B c d ne P ing tl
spare time. increase your pay, or start vom in business. The easiest, set amalyzer and knowing how o nse it wi
quickest. best-paying way for you to get into Radio is by jomning be but one af the benefits that will be vours
the Radio Tramimg Association. as a member of the R. T, A.

Write for No-Cost Membership Plan

We have worked out a plan whereby a membership enrollment need P e o o e S e = s ]
not cost vou a ceat.  Our thorough training and the valuable Radio ’ Fitl OQut and Mail Today! 1
st analvzer can be vours. Write at once and find out how easily | RADIO TRAINING ASSOCIATION OF AMERICA i
oth of these can bhe earned A
Now is the time to prepare to be a Radio Service Man.  Greater ! Dept. RCA-10 4513 Ravenswood Ave., Chicago, Il |
opportwiitics are opening np night along.  lor the sake ot extra i Gentlemen:  Send me details of vour No-Cost i
money in your spare time. hieger pay. a bustiess oi vour own. a AMembership Farollment Plan and inmiormation on |
position with a future. get in touch with the Kadio Training Associa- | how 10 learn 10 make real mone: radio quick. |
tion of America now. | |
Send for this No-Cost Membership plan and Free Radio Handhoole | N |
that will open your eves as to what Radio has in store for the ambi- [ vame ce cr R T
tious man. Don't wait. Do it now. i G |
Address i e s . 5 B lemas
RADIOC TRAINING ASSOCIATION OF AMERICA ! |
Dept. RCA-10 4513 Ravenswood Ave. Chicago, Il { Ciny State _:
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ISTENING IN ON EVERY BROADCAST STATION. to devise o machine which will make a copy—enlarged and
Unele Sam is a DX fan who keeps a log on every station. in embossed type which can he read with the fingers—of
Itow it is dene from the big nonitoring station wilt be any piccee of printing in any language, white the “reader”
explained for the edification of other DX fans. goes over it

SERVICING TITE MIDGET RECEIVERS. Making it quick

and snappy is a necessity with these popular mitess they do SHORT-WAVE CONVERTERS. A review of the apparatus

now cormercially available, in this impertant supplemental

not warrant the Service Man in spending too el of his .
field of the radio trade.

time onoa call. Telpful hints will appear in the near future

in the Serviee Men's Departient.
A DIRFECT-READING CONDUCTANCE METER. This,
RADIO GIVES SIGIFE TO THE BLIND. Application of aned niny - other handy devices for the Serviee Man, will
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to get into ELECTRICITY

Don’t spend your life waiting for $5 raises in a dull, hopeless
job. Let me show you how to prepare for a real job and how
to make real money—in ELECTRICITY, the money-making
field. Getting into Electricity is far easier than you imagine!

12 Weeks of Practical Shop Trainin

Come to Coyne in Chi-
cago and learn Elec-
tricity the quick and
practicalway—byac-
tual shop work on
actual machineryand
equipment. No use-
less theory! The aver-
age time to complete
the course in only
12 Weeks, You work
on real dynamos,
switchboards, arma-
tures, auto and air-
plane engines, trans-
mittingstations,ete.—
everything from door
bells to power plants
—in full operation ev-

Here

Anto

Il .Prepare for Jobs

did positions open to Trained
Power Plant O
Maintenance Engineer

Armature Winding

Contractor-Dealer

Like These

are a few of the splen-
Electrical Menl
rator
. $40 to $60a week
250 to a month
. . . $45t0%i6a week
Ignition
. $45to$65a week
$3,000 to $10,000 a year

ery day! No previous Motor Intpectar 200 8 month
experience nhecessary. :::;:?;:;E%?ﬁg""“““
FREE e . K0 te Q'eek_
Now in Our
Employment Help °% 2 "

When you graduate, we'll do all we
can tohelp youget the job you want.
We emgloy three men on a full time
basis whose sole job isto help secure
sitions for ourstudents. Also we'll
elp you to earn while learning.
Some of our students pay a large
partof their living expenses through
part-time work we get them.

COYNE
500

This is our new fire-
proof, modern home
wherein is installed
thousands of dol-
lars’ worth of Elec-
trical Equipment of
sllkinds. Every

comfort and con- e

venience has been
arranged to make yoq
hml!?' and contented
during your training.

-
ELECTRICAL SCHOOL
H. C, LEWIS, Pres.

Coyneis 32
Years O1d

Thirty-two years is a long
time. No school or busi-
ness could continue that
long unless it were ren-
deringreal service andget-
ting real results. Yet
Coyne has been located
rightinChicagosincel899.
Coyne Training is tested—
proven by hundreds of suc-
cessful graduates.

What
Graduates Say
About Coyne

‘One week after graduat-
ing, I started my electrical
job,*' writes Leland Hinds
of Indiana. ‘‘After %radu-
ating 1 was home only two
days when appointed Engi-

Founded 1899

S. Paulina St., Dept. 71-76, Chicago, I1L. |

www americanradiohistorv com

neer in a light Elant in South Dakota,’”
writes George Bagley, of Canada. Two
weeks after graduating I received a splen-
did job. The main consideration given my
appfication was that I was a Coyne Trained
man,’’ reports Harold_Soucy of Illinois.
I wish to thank your Employment Man-
ager for securing this position for me,”
writes Albert Yagon, ‘‘*he sent me out to
this Company the first day and 1 was em-
ployed there immediately.’’ And 1 eould
go on quoting from hundreds of letters of
successful Coyne Trained Men. Whatthey
have done, you should be able to do!

Get the Facts

Get all the facts! You can find out every-
thing absolutely free. JUST MAIL THE
COUPON BELOW FOR A
FREE COPY of OUR BIG
ELECTRICAL BOOK,
telling all about jobs . . .
salaries . . . opportun-
ities. This does not ob-
ligate you. Just Mail
the Coupon!

H. C. LEWIS, President
Coyne Electrical School
$00 S. Paulina St., Dept. 71-76, Chicago, 111

Dear Mr. Lewis: .
. Without obligation send me lg'our big free

catalog and all details of your Free Employ-
ment Service, and how I can ‘‘earn while
learning.”’

NaME...covvesaasestasnvsananncnassorssss
Address...cocoeessssassioisranssanacoans 80
City..... 006 0000000000095 State.......... 50
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A Better TUBE’
KEEPS

A Customer
LONGER
Satisfied

e

W

ﬁF;%s:»EHEN you speak about the replacement
#4ts —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.

Your stock should

include a varied
supply of PERRY-
MAN Tubes. Write

Dopt. RC forthe PERRYMAN ELECTRIC CO.

name of nearest
wholesale  distribu- INCORPORATED
tor; also our special
proposition for ser-

vico mon. NORTH BERGEN :: :: NEW JERSEY
PerRRYMAN 17| RADIO TUBES

www americanradiohistorv com
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in RADIO

Scores of jobs are open to the Trained Man— ]obs as
Desngner, Inspector and Tester—as Radio Salesman and
in Service and Installation work-—as Operator, Mechan-
ic or Manager of a Broadcasting station—as Wireless
Operator on a Ship or Airplane—jobs with Talking Pic-
ture Theatres and Manufacturers of Sound Equipment
—with Television Laboratories and Studios—fascinat-
ing jobs, offering unlimited opportunities to the Trained Man.

Ten Weeks of Shop Training

Come to Coyne in Chicago and

epare for these jobs the
%U CK and PRACTICAL way
—BY ACTUALSHOP WORK
ON ACTUALRADIO EQUIP-
MENT. Some students finish
the entire course in 8 weeks.
The average time is only 10
weeks. But you can stay as
long as you please, at no extra
cost to you. No previous ex-
perience necessary.

TELEVISION and

Studioand modernTransmitterwith
1,000 watt tubes—the Jenkins Tele-
vision Transmitter with dozens of
home-type Television receiving sets
—and a complete Talking Picture
installationforboth **sound onfilm’’
and ‘‘sound on disk.” We have
spared no expense in our effort to
make your training as COMPLETE
and PRACTICAL as possible.

Free Employment

Service to Students

After you have finished the course,
we willdo all we ean to help you find

while at school. Some of our stu-

‘dents pay a large part of their liv-

ing expenses in this way.

Coyne Is 32 Years Old

Coyne has been located right here
in Chlcago since 1899. Coyne
Training is tested—proven by
hundreds of successful graduates.
You can get all the facts—FREE.
JUST MAIL THE COUPON FOR
A FREE COPY OF OUR BIG RA-
DIO AND TELEVISION BOOK,
telling all about jobs. . . salaries

. opportunities. This does not ob-
]igate you. Just mail the coupon

the job you want. We employ

ree men on a full time basis H.C.LEWIS, President

Ta - ing Pictures whose sole job is to help our § Radio Dmsmn,e s(:oi'-‘re Electrical School §
In addition to the most modern Ra- students in finding positions. 0 '500 S. Panlina St., Dept. T1-4K, Chicago, TI. §
dio equipment, we have installed in ~ And should you bealhttleshort 1 sepng me your Big Free Radio, Television B
our shops a complete model Broad- of funds, we'll gladly help you 0 and Talking Picture Book. This does not B
casting Station, with sound-proof in fmdmg part-time work = obligate me in any way. =
H. C. Lewis, Pres. Radio DiVISion Founded 1899 = Name =
4 g Vame :

Coyne Electrical School |~ :
500 S. Paulina Street Dept. 71-4K  Chicago, Illinois | ]
e St Orvinis alods dsinh 1]
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Broadeasting  Stations offer  fascinating
jubis paying from §1,206 1o $5,000 a year,

Police Departments are finding Radic a
great aid in their wark. Many good jobs
have been made in this new feld.

Spare time sct servicing is paying N.R.L

men £200 to a $1.000 a year IFull time
men are making as mmch as $65, $75,
$100 a week,

.

Talking Movies—an invention made pos-

sible only by tadio—offers mans fine jobhs

to trained wulio men paring $73 to $200
a week,

Television-—~the coming fiell of many great
oppurturitics—is covered by my conrse.

RADIO-CRAFT

October, 1931

¥@ Wanted

Take your pick of these
fine Big Pay Radio Jobs

motion picture and other industries when they were started had the first

‘ -7()L' have seen how the men and young men who got into the automobile,

chance at the key jobs—are now the $5,000, $10,.000 and $15.000 a year
men. Radio oifers you the same chance that made men rich in those husinesses.
Its growth has already made men independent and will make many more
wealthy in the future. Its amazing growth can put you ahead. too. Don't
pass up this opportunity for a good job and future financial independence.

Many Fine $50 to $100 a Week
Jobs Opening Every Year

Radio needs more trained men
badly, Why slave your life away for
$25 to $40 a week in a no-futare job
when you can get ready in a short
time for Radio where the good jobs
pay $50, $60, $75 and $100 a week?
And many of these jobs can quickly
lead to $130 to $200 a week. Many
fine johs are opening every year for
men with the right training—the kind
of training I'll give you.

I Am Doui:ling and Tripling
Salaries

Where you find big growth vou
alwayvs find many big opportunities.
1 am doubling and tripling the salaries
of many men every vear. \fter
training with me only a short time
they are able to make $1.000 to $3.000
a vear more than they were getting
before. Figure out for yourself what
an iucrease like this would mean to
you—the many things that mean <o
much in happiness and comfort that
vou could buy with an  additional
$1.000 to $3.000 a year.

$100 & Month

$#00 in Spure Time

“T spent  fifteen  years as
traveling  ~alesman and  was
making gool money but ecould
wee the opportunities in Radio.
Belicve me | am not sorey, for
I hare made more money than
ever before, | have made more
than $400 cach month and it
really was sonr conrse  that

*Maney  comlhl
what [ gt ont of your conrse.
1 «did not ktww a single thing
abont Radio heinre 1 enrolled her
Lbut 1 have made $800 in my $643, January $4a5. My carn-
spare time althingh my waork
keeps  me  awnal
from 6:00 A M. to 7:00 I, M,

Many Make $10 to $25 a Week
Extra Almost at Once

The day vou start I'll show you
how to do 28 jobs common in most
every neighborhood that you can do
in vour spare time. Tl show you
how to repair and service all makes
of sets and do many other jobs all
through my course. I'll give you the
plans and ideas that are making $200
to $1.000 for my students while they
are taking my comrse. G, W. Page,
133 Pine Street, McKenzie, Tenn,
writes: "I made $935 in my spare
time while taking your course.”

You Have Many Jobs
to Choose From

Broadcasting  stations  use  engineers,
operators, station managers. Radio manu-
facturers continually need testers, inspec-
tors, ftoremen, engineers,  service men,
buvers and managers, Shipping companics,
Police departments, commercial land  sta-
tions, aircrait companies, offer good
operatars jobs from time to time. There's
himdreds of opportunitics for you to have
a spare time or full time Radio husiness of
your own, ['ll show vyou how to start one
with practically na capital. My Dbook tells
vou of other opportunities. Be sure to get
it at vnce.

seldom Under $100 & Week

not pay for “My earnings in Radio arr
many times greater than 1 oever
eapected them to be. In Novem
made $377,  Decemben

ings seldom fell under $100 o
week, 11 say the NOORL L
course is thorough and complete,

from home

brought me to this, 1 can't ~ay
ton mnch for sour sehaol.™ J. G
DantstEp, Radio Station KY.JA,
San Francisen, Cal.

Fvery word T ever read ahout
sonr course T have fonud true”
Mictox L 1emy, Jr. Topton,
Peunsy lvania,

You give a man more for his
money than anybody else. 1. K.
Winkorsy, 1267 W, 48th St
Norfolk, Va.
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~BigPay i

Iwill train yvou Al “Iwill train you AT HOME
- free book gives facts and proof

I Will Train You at Home
In Your Spare Time

Hold vour joh. There is no need
jor vou to leave home. 1 will train
you quickly and inexpensively dur-
ing vour spare time. You don’t have
to he a high school graduate, My
course is written in a clear. inter-
esting styvle that maost anyone can
grasp. 'l give you practical experi-
ence under my 30-30 method of
training —one hali  from lesson
books and one-hatt from practical
experiments.  \When you graduate
you won't have to take any kind
of a job to get experience—you
will he tramed and experienced
ready to take a responsible job in
the radio held oi vour choice.

Television and Talking
Pictures Included

My course not only gives vou a
thorough traimmg in Radio—all you
need to know to get and hald a good
job— hut also vour choice, without
extra charge. of any one of my
special advanced courses : Tele
vision; 2. Airerait Radio: 3. Broad-
casting. Commercial and Ship Radio
Stations: 4. Sound Pictures and
Public Address Svstems: 5. Ad-
vanced Radio Servicing and Mer
chandising. You won't he a “one
job” man when vou finish nn
course. You'll know how to handie
a job in any one of Radio’s 20
different branches of opportunit:

Lifetime Employment
Service to All Graduates
When you finish my course you

won't he turned loose to shiit tor
voursell. Then is when | will step
in to help vou find a jobh through
my Zmployment Department. I'lns
I-mplovinent Service is iree of ex

tra charge hoth to yon and the
employer.
Your Money Back If Not
Satisfied

You do not risk a peany when
vou-enroll with me. 1 will give you
an agreement in writing. legal and
bhinding upon the Institute,
fund every penmy of your money
it upon completing my course you
are not satisfied with my lLessons
and Instruction Service. The re-
sources of the N. R. 1. Pioneer
and Largest Home Siudy Radie
lrammg organization stands back
oi this agreement.

Find Out What Radio Offers
You—Get My Book at Once

One copy of my valnable hook,
“"Rich Rewards in Radio,” is iree to
anyone interested in making more
moneyv. [t tells vou where the good
jobs are. what they pav, how von
can quickly and easilv fit yoursel
1o get one. The coupon below will
bring vou a copy. Send it at once.
Your request dues not obligate you
in any way. Act NOW

J. E. SMITH, President
NATIONAL RADIO INSTITUTE

Dept. 1-KX

Snlary Three Times Larger

“llefore [ completed your
course 1 went to work for 3
Radio  dealer. Now 1 am

Assistant  Service Manager of
the Sparks-\Withington Com-
nitn Ny salary is three times
what it was lhefore taking your
course. | could not have oh-
tained this position without it.

I owe my success to N. R. L
training. 1. M Winwors,
Sparks \Vnhmgmn Co.. Jack
son, Mich

WASHINGTON,

D. c.

L I
)

\\V ‘

10 re- g

give You 8Big Ouifits
of Radio ‘parts for

Gxtensive Practical Experiments

Seven nahr SCTCCH
{1 id ta
frequency receiver,

You can huild
over 100 cir-
cuits with the
You learn from actual experi-
ence about A.C., Screen Grid civeuits, push-pull
amplification and the other fecaiures in modern
sets. Shown here are two of the outiits vou huld
You work out with your hands the principles,
diagrams, and circuits you learn irom my lesson
hooks. You get as much practical experience under
this unequaled method of home training, in a few
months, as the aver-
age fellow gets in
two ro four vears
in the field.

vutlits I give vou.

Public Address
ludio System,

J. E. Sinith, President,
National Radio Institute, Dept. 1.KX,
16th and U Sts.. N. W., Washington, D). C.

Dear Mr. Smith: Send me “*Rich Rewards in Radio.” Tell
me more about Ralio’s opporinnities for good jobs and quick
prmnnlion; also about your practical method of Home traine
ing. I understand this request does neot ohlicate me and
that no agent will call on me.

NIME o inleealslsiosssBRElles oot obNoobo OO0 0000 Banoast
AQJIESS cevvesrnesocarsssstrnensssavesns ABBL L sersssaes
Gty s e Rere s e S nLon 000000 States vesemragees s eeermey
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Pilot Achieves Radio’s Greatest Sensation!

% Entire (Horld ~of CRadi

/ /’”c_,\NGLE \
LS
’ 6\

UNIVERSAL Y RECEIVER

Partly
assembled
“{'niversal™
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 cicenit . .,
incorporated in the new Universal Super-Wasp.  Screen Grid TRF amplifier plus Sereen Grid
revolulionizes the -hort wave art. No longer Detector . . . 227 First Audio Stage . . . Two
need numerous coils be changed to cover the  24%'s in puzh-pull output stage . . . Siations
various wave bands. No longer need dial set-  can be 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 Phonogreph Pick-up . . . Earphone
stations you ecan get throughout the world. you Jack on Front Panel . . . Hluminated Dials

can tune from the short waves to the high ship . . . landsome Walnut Cabinet . . . Most ad-
waves without removing your hand from the vanred construction yet used for short wave
single control knoh. work . . . In kit form for easy home assembly:

no drilling or cutting. all parts fully prepared.
Universal Features Revolutionizing
the sShort Wave Art
Complete coverage all wave hands from 13 to NOTICE To “HAMS™: Pilot will continue building
650 meters without coil changing. Complete  the original Super-Wasp in kit form for licensed
A.C. operated chassis in cabinet. (Also avail g doths e R ol s ol op Ecad it chtun ine

! . . on their pet wave bands and add their own audio
able in battery model . . . All Metal Chassis  features. A.C. and battery models.

PILOT RADIO & TUBE CORP.. Lawrence. Mass.

Chicago: 231 5. Wells St. New York: 525 Broadway San Franeisco: 1278 Mission Street

OFFICES I N PRINCIP AL COUNTRIES O F T E WORLD
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RADIO

anufacturers, Distributors,

Jobbers and Dealers

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

address of Service Men in your city or vicinity.

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 come-
E mercial radio broadcast recciver as a

household necessity, the Radio Service
Man has been an esseuttal factor in the radio
tradé: and. as the complexity of electrical
and mechanical design in receivers increases,
an ever-higher standard of qualifications in
the Service Man becomes necessary,

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

This is the fundamental purpose
of the OFFICIAL RADIO SER-
VICE MEN'S ASSOCIATION,
which is not a money-making in-
stitution, or organized for private
profit: to unite, as a group with

strong
comman interests, all well qualificd Radio
Service Men: to make it readily possible for
them in keeping up with the (Icnmn(h of their

profession: and, above all. to give them a
recognized standing in that profession, and
acknowledged as such by radio manufac-
turers, distributors and dealers.

To give Service Men such a standing.
it is obyviously nceessary that they must
prove themsclves entitled to it; any Service

~\

Man who can pass the examination necessary
to demonstrate his gualifications will be
elected as a member and a card will be issued
to him under the seal of this Association,
which will attest his ability and prove his
identity.

The terms of the examination have been
drawn up in co-operation with a group of
the best-known radio manufacturers, as well
as the foremost radio cducational institu-
tionis.

We shall not attempt to grade the nem-
bers into  diferent  classes. A
candidate will  he  adjudged  as
cither passing or not passing, It
the school examining the papers
passes the prospective member as
| satisfactory, we shall issue to him

W

" an identification  card  with  his
photagraph.
If the candidate does not pass

thls examination the first time, he may apply
for another examination three or six months
later.

There s absolutely no cost attached to
any service rendered by the Association to
its members, no dues, no contributions.

If vou wish to hecome a imember, just
fill out the coupon below and mail it to us.
We will send you all the papers necessary
to hecome a wmember,

T!lc following firms are cooperating with
us in formulating the examination papers.

The Crosly Wadlo Corporation,
Liutler, Nerviee Mpgr.
Grigshy -Greunow  Campany  (Majestlen,
. Wllkinson. Nervice Mgr.
erg-(‘arlson Telephone Mfg, (o, lwhester, N, Y,
E. S Browning, Service Agr
Calin 15 Kennaly, lnrp.. I$eand, Il Me 18, F
MeNamee, T'rmi. Mg
RCN-Vietor  Congany . lnv
Grulb,  Vier-1'resteent.
Stewart-Warner  Curtmration,
Golten, Senviee, Mgr,

Cineinnati, . Mr. D1

Chicngo, 111 Mr

-~

South

Canulen, N. 1. Mr 11 ¢

Chicago, 1. Mr. T XN

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

International  Correspondence  Beboals,  Seranton,  Penna
Mr. B E. Carpenter, ivean.

ROCA Instluntes, Inc., New York, N, Y.

East Tty Radlo Institute, Ouakland, ¢alit. Mr. T T
Tomnehllt, Director.

Radle  Training  Aeociation  of  America,  Chliggn. THL
Mr. A (i Muliaute, President,

Selwol  of EFnglneering  of  Milwaukee, Milvauker, Wis.
Mr. W, Wernath, Presicdent.

Radlo College of Canadu, Toronto, Canada. Mr, J. C
Wilon, I're-fdent.

Radie  Bividion.  Cuyne  Eleetrical  sSchool,  Vhijagn, TIL
Mr, H. . Lewis, Presicdent

MAIL COUPON TODAY!

P — —— — — — — ——— ———————

] OFFICIAL RADID SERVICE MEN'S we-to |
ASSOCIATION, Ine.
| 98 Park Place. New York. N. Y. |

| I wish to become a member of 3our Asseciation,
Tleave padl the evamination papers and  appli-

| cation blapks, I

I Name ...t it restacean :

| Address ... |

I LI T T State. ...... I
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Build Your
CUSTOMERS

% Revolutionary

STENODE

STENQDE 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 curve, shaded,
contains but 1-10 the
totol noise.

STENOTUBE. Only one
required in each Stenode.
This heart of the Stenode
circvit 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 England

None genuine
without the
inventor’s sig-
nature.

T P

The Receiver That Is

NOISE FREE

on SHORT WAVES
or BROADCAST

A STENODE demanstration will create more new custam set
praspects than any radia receiver ever did before. Peaple
listen in amazement when they hear stations free of back-
graund naises and absalute silence between statians. When
you tune aut hetercdynes and whistles and statians STAY IN
strang and crystal clear, awners af all ather sets gasp in aston-
ishment. The farmer chief af wireless research af the British
Rayal Air Force, Dr. James Rabinsan has given an entirely

new principal to radio 1n 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 ather type 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

......

9 Blue Prints- Data Book - Direction Book Now *5

Increased demond for Stenode Data Book, Instruction Book and Blue Prints permits our culting former price in holf. Those who have
already sent in full price will receive our check for $5. We are not interested in moking profit from our engineering service. Our profils

come sclely from Royolties paid us by our licensees.

STENODE CORP. OF AMERICA .
Hempstead Gardens, L. I., N. Y.

Enclosed find [J Money Order, [] Check, for
S . Please forward me [ JSTENOTUBE,
[JBLUE PRINTS, DATA BOOK and DIREC-
TION BOQOK for building STENODE.

Name :
SUEBE .o eeeeemeeoe

The STENODE opens up new fields far shart-wave and tele-
vision work, as well as broadcasting. Full details of all sorts
of applications are given in the STENODE Data Book. Nine
full-sized diagrams show where to place every part. How to
make every connection is clearly told in STEN(SDE Book of
Directians. Your finished STEN(SDE 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. I., N. Y.

(FORMERLY AMERICAN RADIOSTAT COQRP)

IF IT ISN‘T A STENODE

IT ISN’T A MODERN RECEIVER
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qulo raﬁ' G0 GERSBACK

For THE
SEAVICE MAN - DEALER - RADIOTRICIAN

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

e Radio Experimenter

| By HUGO GERNSBACK

I one were to take a poll among radio Service Men
and other radio enthusiasts, it would he found that
a great number—perhaps a majority—have a hobhy
to do radio experimenting of one sort or another,

This may sound like a surprising statement in these
latter days of radio; but the daily mail which comes
across my desk, as well as the desk of every other radio
editor, proves that radio experimenting is still a very
important activity in the life of radio people.

Of course, there are nowadays different sorts of radio
experimenting because, as the art advances, the type
of radio experimenting that was going on ten years
ago, when the radio hoom had just started, is, of course,
passed for good. At that time, the experimenting was
chiefly with crystal sets, and there was not a great deal
of variety in apparatus in those days. A little later on,
when vacuum tubes were introduced, the crystal was
promptly forgotten, and the one-tube experimental set
became the order of the day.

Later, all sorts of hook-ups were tried out on the
breadboard ; and still later, complete sets, of anywhere
from three up to a dozen tubes or more, were experi-
mented with,  In those days, as soon as one set was
constructed by the experimenter, it was pulled apart
| 50 short order—and a new and later Cosmodyne was

constructed.  Still, radio experimenting goes on with
undiminished enthusiasm.
I have often made the statement in the past. that
| there will always be, in this country alone, some 200.000
radio experimenters.  Authorities may take issue with
me over this large number; yet 1 steadfastly believe
| that the figure of 200,000 radio experimenters is not
| at all exaggerated, When one radio mail order house
sends out as many as one million catalogs a year, and
several others as many as half a million a year, this
surely must prove that the experimenters still exist,

Surely. there cannot be 200,000 Service Men. There
are probably not more than 100,000 of all classes ¢com-
hined. That leaves another 100,000 made up of radio
engineers and other radio fnferestants and pure radio
experimenters.  \s a matter of fact. the class of pure
radio experimenters who experiment just as a hobby,
or for the sport of it, seems to be on the increase at
the present time.

What does the 1931 experimenter experiment with?
There are quite a number who tinker around with new
circttits, but it might be said that the broadeast experi-
menter today is not in the majority, At least, a recent
survey would bear this out. At the present time, the
radio short-wave experimenter is probably in the lead.
There is a tremendons amount of short-wave experi-

201

menting going on, in both the receiving and transmit-
ing classes.  Naturally the recciving  experimenters
numerically outelass the transmitting amateurs ; hecanse
vou do not require a radio license to receive the short
waves but, il vou wish to build a radio transwitter for
either “phone or code, a station as well as an operator’s
license must be taken out.

Again, the short-wave experimenters fall naturally
into different classes.  There are quite a good many
who are experimenting with various adapters and con-
verters, whereby short waves can be received on a
broadeast receiver. Then, there is also a good-sized
class who experiment with ultra-short waves in the
lower wavebands, where a good deal of activity is going
on at the present time.  Quite a good deal of this work
takes on the nature of serious research, and the experi-
mentations along this line are of a more serions and
scientific nature.

Then. of course, we have a large class of radio experi-
mienters who are interested only in sound recording
and this group too, judging by the editor’s daily mail,
seems to be a vast one and increasing at a very rapid
rate.

Following this, we have still another class which is
also growing by leaps and bounds, I refer to the audio-
amplifier experimenters.  There is really a large amount
of work going on in this line, bhecause experimenters no
doubt realize that a lot is to be learned about amplifiers
that, sooner or later, will make a handsome living ior
the experimenter.

No experimenter seems to he content in these days
unless he has developed his own pet amplitier, which he
utilizes for the most-unheard of purposes.  Naturally,
every purpose requires a special amplitier; and these
are usually built and constructed by the experimenter
himseli.

Then, of course, there still is a fairly large class of
those experimenters who are interested only in sets, and
who will huild anvthing from a two-tube portable to
a ten-tube superheterodyne, if a new circuit happens
to appeal to them.  These workers, for instance, like
to take battery sets and revamp them for A.C. 110-volt
operation. It is surprising how many expermienters
do this sort of thing, just for the pleasure of it, and
how neh enjoyment they derive therefrom.

There seems to he a feeling in the radio trade that the
radio experimenter has passed away and is non-existent,

Nothing could he more erroneous. The expertmenter,
todav, is fully alive, and is just as up-to-date as the
latest radio wrinkle: and, in many instances, he is a
step or two ahead of many a radio mannfacturer.
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Left, the huge cxponcntial horn, with its ten

nutts and parallel throats, fram the rear: above,

the same in side clevation, showing the air tank

and air hose from the compressor; right, the

100-zcatt amplificr, iwith fts power tubcs and
rectifiers belotw

An Eighteen-Mile Loud Speaker

Electro-Mechanical Control of Compressed Air Blast Gives
Stupendous Range to New Device Designed for
Long-Distance Speech Communication

Y recent announcement of the pur-

chase of two of a new type “Radio-

Compressed AIr” sound system by

the Navy Department, undoubtedly
signalizes the advent of a new era in avia-
tion commmnication.  “Fhe official approval
of the purchase of this new cquipment fol-
lowed tests which have heen carried on, over
a period of six months, at the naval air
station at Lakehurst, N, J,

The result of these tests is to demon-
strate, bevond all question, the enormous
vilue of these new sound systems for andio
commumication from a ship to airplanes or
dirigibles, from ship to ship, and between
ship and shore.  During their course, it was
found possible to connnunieate from  the
gromid to the divigible Loy Angeles while
she was flving at an altitude of about 3,000
feet, at fifty wiles per hour, with all en-
gines runing.

With the smine apparatus, voice was pro-
Jeeted pertectly for eighteen miles, with a
wind of 23 miles an hour in the direction

One of these units is on cach throat of the
horn: A, output blast; B, casing: C, base; D,
flter Jock nut: E, binding  post

By H. G. CISIN, M.E.

ouTPUT CHRAMBEEK BU’J:E:!:LY
WITH GRILL \ /

e
L
.

|
EXPONENTIAL

TRUMPET
“HORN
= AR OUTPUT OF S0-
AMP. 7 —oWATT TUBES 1N
pr—— PUSH-BuLL.
Fig. 1

General arrangement of the apparatus, showing
only one nnit, howcver

of transmission; and for cight miles in
the teeth of a 23-mile wine, blowing against
the {ransmitter, “This is ungnestionably the
loudest reproduction of  the human  voice
ever attained,

The developinent invelved in this sound
system has followed a novel trend—different
trom other methods of andio amplifieation,
and for the purposes which have been de-
scribed, better,

A Mechanical Voice-Box

The essential  feature is a  mechanical
laryne, patterned after the human larvox
or voice-box  (the well-publicized *“Adam’s
apple”), which is the natural and original
andio maodulation  apparatns,  Fhe  prin-
ciple of s operation has heen adapted to
waodern high-nmplification  reguireients, as
a resnlt of the rescarch work perforined hy
. F. Dilks, chief engincer of the 1looven-
aire Corporation,

The construction of the mechanical larynx
is extremely simple; in effect, it is simply
a “butterfly” valve, which permiits or checks
the passape of air, from a eompressor to
an  exponential horn, in accordance with

www.americanradiohistorv.com

the audio impulses received from a miero-
phone through an ampliticr,

The enormous volmue is obtained by the
use of a blast of compressed air to actuate
the horn; the pressere being from 20 to
22 pounds per square inch ahove norinal
atmospherice,

The butterfly valvo is a thin wmetal plate
about an inch square, containing very fine
parallel apertures for the passage of the
compressed air. Before the latter reaches
the valve, it is forced to pass through an

ontput  chamber, which is provided with
opetings  corresponding  to those of  the
valve.  These openings, however, are not

nornwally  opposite the slots of the valve,
hnt alternate with thems; so that the escape
of the air is prevented 1t is neeessary that
this valve be constructed with the most
extreme precisions it is made of a special
alloy, and will ast indefinitely.

As regards the frequenceyv-characteristie
of the valve, it has a range up to 1Hoou
evelesy the only limitation being, appar-
ently, in the response of the magnetie wnit
by which it is controlled.  The standard
unit employed has an input impedance of
2,000 ohms, and o favorable response-curve
from 81 1o 5000 evcles,

The valve is pivoted, and flutters back
and  forth, in aceordance with the mnve-
ments of the armature, which is balaneed
in a magnetie fickd, like that of the ordi-
nary magnetie-speaker nnit. In other words,
the system is a harge conventional pernma-
nent magnet, with small ('Ievtromn;:m‘ts ¢on-
neeted in series, one on each pole picee, and
ihe armature balanced in the center. These
small magnets are in the output eircuit or
the andio amplifice, which may bhe con-
nected to either a microphone, a radio tuner,
or o phonograph picknp,
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Power Supply System

The air compressor is of the rotary type,
and  specialty  designed for work of this
nutures it delivers 11 cubic feet of air &
minute, at 30 pounds pressure, which gives
i reserve of 25% over maximum needs.
The compressor is operated by a 1V-hp
motor, either A.C. or D.C, revolving at
1,750 R.P.M.

Fig. 1, showing the general arrangement
of the apparatus, illustrates two filters im-
mediately after the compressor. The first,
ur air filter, is packed with waste, to keep
impuritics and foreign substances out of
the «delicate valve.  ‘The second, or noise
filter, is packed with copper shavings and
felt washers, and contains baffles which give
a nnfler effect. Prom the noise filter, the
air pusses into the output chamber men-
tioned hefore; and through its output grille
and the butterfly valve into the exponential
Lorn, at a veloeity of abont a thonsand feet
per seeond, or in the order of the speed
of =ound.

Fig. 2
A sketeh of the inside of the Hoovenaire unit,
showing the pesition of the butterfly valve

The horn is of the trumpet type, niade of
pure alumimng, and designed especially for
use with this svstem: since fiber horns are
not heavy enough for this duty. The larger
sizes are constructed in telescoping sections.

Fhe system provides an ontpnt energy of
100 dynes per square centimeter (00145-
ponnd per s ing) oat 1Lo00 eyeles: requir-
ing o voiee energy of L3 watts. This is
the equivalent of ten large dynamic speak-
ers, which require approximately 125 watts
of voice energy.

The amplifier which was nsed during the
tests at Lakehurst was designed by Mr.
Cornwell, the chief enginecr of the Amplion
Products Corporation. Under ordinary cir-
cumstances, with only a single compressed-

(Continved on poge 239)
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The “Antenaplex” System

The Final Knockout for the Haywire Antenna
From Which Radio Has So Long Suffered

By E. JAY QUINBY™

O1 all radie troubles are in the

sets, any more than all ear tronbles

are the fault of the engine.  The

hest Rolls-Royee will sputter and
fatter on  poor, dirty gasoline—and  the
healthiest physicadd specimen of mankind will
develop sickness on a diet of polluted water
and cantaminated food.

Consider vonr Adams antennat That's
where receiving troubles start, Alead of
that point, the tronbles are in the transinis-
sion category: but that tangled mess on the
roof of your pwn apartment house—that’s

where many radio receiving ailments are
hred,  Poday the average apartment house

roof-top looks like the underbrush of
Sornen jungle: although, Tater, somebody
discovered that the steam radiator made a
hetter antenna than the one o the roof.
(1t wonld, under such conditions: “nost
anvthing would e o relief and improve-
ment.)

In the meantime, we  take high-priced
radio sets all apart to find out what makes
ther spit and cough, and render intermit-
tent music. Mavbe we find a sub-normal
tube, or a superheated condenser which we
replace at o modest sum, But, where the
conditions warrant it, why not go after big-
gor business and elean up the whole job at
once?  Let's pet organized on this antenna
problent.  Let's plan an orderly system into
these new buildings, and tet’s modernize the
old ones to the satisfaction and gain af all
concerned

A strong and clean radio signal input,
minus the usual hackground at local inter-
ferenee from surrounding electvieal deviees
and cirenits, is more economical and satis-
factory than two or three additional stages
of P, amplification employed to build ap
covrespondingly weaker signals, which are
usually burdened with a high ratio of locad

“mush™. Bearing this in wmind, some of
the best radio engineers in the country have
collaborated to produce a centralized an-
tenna for the modern nulti-family
dwelling; and, after intensive research work
covering a period of more than a year, the
“Antenaplex™  Systern emerged from the
lahoratory to tale its place heside running
water, eleetrie lights, telephones, and elece-
trie refrigerators in the up-to-date building.

spstemn

Aperiodic Master Amplifier

The Antenaplex system employs one cen-
teal antenna, approximately 100 fect fong,
located in the most advantageons position
atop the steoneture; where it will he clear
of surrounding objects—and as far away
as possible from the souree of undesiralde
loeal interference—and where it will colleet

*Nationdd Sales Enagincer, Centralized Radio, RCA

{ictar Co., Inc.
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a maxinmm of the desirable radio signal en-
crgv.  This radio energy i3 fed into a de-
viee known as the *Xntensifier” (1, Fig, A),
uwsually located in a penthouse as near as
possible to the antenna. 1t employs four
Radiotrons—one UNX-280 rectifier, and three
UX-245 amnpliticrs: which make it possible
to transmit and distribute 10095 of the an-
tenna signal energy to each and every radio
outlet throughout the buoilding,  This deviee
draws approxinutely 100 watts under nor-
mal operating conditions,

The Antensitier is coupled into the *Cuh-
lov™ line, which is a lead-eovered conductor,
new to the radio art. The *Cabley™ is only
5/16-inch in diamecter, and may be run in
concealed wetal conduity or in surface wire-
mold.  Calloy amay be tished through hol-
fow partitions, or it may be run on the sur-
face, seenred by little clips designed for
the purpose. Thus it is soitable, practical,
and ceonomical for installation in new con-
struction work, as well as for existing strue-
tures.

Where power-line noises are troublesomne,
a specially designed filter (2) is emploved
bhetween  this and the 110-volt, 6G0-
evele power line, to keep these disturbances
from being passed throngh the Antensifier
into the Cabloy lines. A suitable fused
switch (i3) for the power line, and the nsnal
approved antenna lightninge arreestor (4) and
gronnding devices ave also employved at this
peint on the svsten.

device

Connections to Receivers
Wherever o *radio outlet™ is to be lo-
cated, a small metal box is mounted, flush

Fig. A

¢ atensitivr” (1)
I broadeast  frequencics.: ats
Cabloy at the losc
svstem,

s master ampliti v far
vttt wah
v right feeds all the 1o-
ohich tune fwdependent!y,

fzers fn the
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Fig. B

Flush plate, scrving one set

in the wall in the case of new eonstructions
while for existing struetures, the box may be
mounted on the surface, if desired On
suitable plate (IFig. B) attached to this hox,
is mounted a pair of pin jacks, for econ-
vepient antenna and ground conneetions to
the radio sct.

Concealed within this box is a little cart-
ridge-like deviee known as a “Taplet™ (1Fig.
C), which performns the happy funetion of
passing the WK, energy from the antennn
on to the radio set, without aceepting any

RADIO-CRAFT

Fig. C
The “Tapict” or “Terminet”
behind the plate

conneclion  fits

kind of interference back into the transmis-
sion line; thus preventing any interaction
hetween the various radio sets which may be
operating simultanconsly on the same sys-
temn.

In the last outlet box on such a transmis-
sion line, there is loeated also another little
cartridge-like deviee, known as a *1ermi-
net.” It looks just like the Taplet but, in-
stead of heing finished in black, it is finished
in red, for identification. It serves as a
line-terminating  deviee and, of course, is
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The “Cabloy" or output ling from the “Antcasificr,” or apcriodic mastcr ampiificr, is desiancd to
supply signals for fifty reccivers, and zeill do so if wot over 500 fect of line is used. Aborve this

the number falls off as shoten.

The “Cablox™ (s o complete shicld agaiust the pickup of local

interference; while the “Taplet” conncction” prevents feed-back into the line from a recciver
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Fig. D
1 combination ontlet for light and radie plugs;
an internal metal partition separates the eircusts,
it many as ffty owtirts are scrved by onc
“Cablay.”

connected across the line between the cen-
tral conductor and the sheath. The sheath
of such a line is efficiently gronnded to the
nearest cold-water supply pipe: (a) at the
Antensifier end of the line; (b) at the other
extreme end of the line: and (¢), at the
lowest point on any lines which, for con-
venience, may be run downwards, and looped
upwards again to some higher level in the
building.

Characteristics of the System

The Antenaplex system is designed for 2t
500-foot maximum line with a Hmit of fifty
radio ontlets, hut longer lines with corre-
spondingly fewer outlets may be emploved,
as shown by the curve (Fig. 1), The design
of this systenr permits as many as five An-
tensificr units to be connected to one an-
tenma, and, sinee as nany as fifty ontlets
can be fed by one Antensifier on a 500-foot
line, this means that a maximum of two
hundred and fifty outlets may he energized
by a single antenna,

It is of special significance that, even at
this maximum loading, all ontlets on the
systeme deliver 10065 of the antenna signal
energy to the radio set, without the local
inlerference which wanld otherwise he pieked
up by the nsual lowg lead-in wires.  'I'he
Cabloy, heing metal  sheathed, effeetively
shuts out everyvthing except that which is
picked up at the antenna, and, having lo-
cated the antenna where it will pick up
wood, clean siygmals, these signals can be kept
clean and transmitted all over the distrilm-
tion system to all points where it is desired
to deliver them to the radio sets,

A curve (Iig. 2) is reproduced herewith,
showing how successfully the cngineers of
the RCA Vietor Company, Inc., have pro-
duced a “flat” response, on this svstem, over
the entire broadeast hand, from 500 to 1500
ke, (1t is interesting to note that a differ-
ence of 5 D.B., while readily measured by
instruments, is only slightly noticeable hy
the human ear, hecause of the logarithmic
response of the latter. It corresponds to a
voltage inerease of B0, or drop of 449%.)

A forthcoming issue of Ranio-Crarr will
illustrate and deseribe methods of installing
the Antenaplex system,
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The Latest Radio Appliances

New Commercial Products of interest to the radio trade, Service

RADIO-ROOM CLOCK
A'l'l.\ll".-]\'l'll",l'l".l{, distinetly  for the
radio room, is illnstrated in Fig. A
it is a product of the combined ¢florts of the
Radioarine Corp. of  Amervica and  the
Chelse: Clock Co,, and was designed  with
particular regard  to  international  radio
regnlations, and laws and regulations of
this country, in connection with watch-keep-

ing in the shipboard radio stations,
It has been especially designed also to
facilitate transmission of the alavm signal

Fig. A
Here is “Sparks™ official clock

authorized by the International Radiotele-
graph  Convention and the International
Radiotelegraph Convention and the Inter-
national Conference on Safety of Life at
Seas which consists of 12 dashes (each 4
seconds long, with intervals of 1 second) to
be trinsmitted during a period of 1 minute,

The clock is provided with a sweep second
hand and special red markings on the dial,
making it easy for the operator to aceur-
ately time the 4-second dashes and 1-second
spacing.  Still other markings are provided
to call the operator’s attention to the 3-
minnte silent periods; which must be ob-
served by commercial radio stations at 15
and 45 winutes past each hour,

The movements: are of  7-jewel  lever-
escupement types having compensation bal-
anece, Bréguet hairspring, ot wheels, cut
steel pinions, hardened, ground and polished.

Altogether, this is a fine hit of precision
clockwork, and what the well-dressed radio
roonnt should sport,

DOUBLE-PUSH-PULL POWER
AMPLIFIER
F()R the extremely great volume required
for operation of an address system over
large outdoor arcas (as at parks, airports,
conventions, and other large gatherings) an
unnsual degree of power s required. This
condition is met in the new *Type FE-2507
power mplifier shown in Figo Bo This
design by the engineers of  Flectrad, Ine,
has the following featnres:

The circuit, which inclndes one 28, one "45,
four “50°s in donble-pushi-pali, and four "81
rectifiers, is of the Loftin-White direet-
coupled type. The undistorted power out-
put, 209 watts, is sufficient to drive twenty
l-witt reproducers, The inpnt may be ob-

Men, and radio constructors.

tained from o high-impedanee phonegraph
pi('knp, 0 mivrnplmm-, or o ridio tnner
chassis; input terminals are grid and cath-
ode  connectiomns—ontput, to specifications.
Weight, 115 1hs.; dinensions, 23 x 15 x 103,
inches  liighs  c¢urrent  consumption, 315
wirtts.

A VACUUM-SWITCH
FWEST among  developments of  the
Burgess Battery Coois o deviee, illus-
trated in Fig. C, called the *vacuum con-
tact™: actually. it is a simple eontaet device
whicl, operating in a vacuinn, opens  {or
closes) circnits of relatively  high power
withont the usnal degree of areing. An
exterior mechanisin is required to control
its operation,
The stindard type shown in Fig O is
rated at 6 amps, 220 volts, without arcing,
The principle of the device is elearly
shown in Fig. 13 within the specially-annealed
glass bellows A and cylinder B ure sealed
the contact block €, contact D, and the
Teads. The rod ¥ protrudes, and nay he
moved up or down .02-in. (pressure, 10 oz.)

Fig. C
The glass tube contoins a
a tocuum, relay-operated

swciteh. weorking fu

by external pressure, to close or open the
contacts, Fig, ¢ shows an clectromagnetic
system (nsing an ordinary  telephone-type
niagnet) designed for the purpese. Beeanse
of the internal vacnnm there is hetween the
clectrodes no areing, with a spacing of over
Ool-in. Life tests eqguivalent to 230 nillion
makes and breaks have been satisfactorily
completed,

This is an entirely new deviee and all
its adaptions have not as yet been detern-
ined, howeser.

Specitie mention is made,

Thiv hioh-power amplifier mects the demand
fe wtdoor wolume, usine the cconomical 750-
txpe amplificrs —four of them
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Fig.
The flexibility of gluss allrws the switch of
Fiyg. C to function

of its use in the following services: alarm
eircuits, oil burners, motor control, remote-
switching cirenits, thermostat-switch apera-
tion, telephone, telegraph and radio circuits,

Fig. D

A new multiepotcer triple switch

NEW SNAP SWITCHES

NT of the pioneer organizations in the
O field of power switches has now con-
pleted an extensive line of components of
interest to private and commercial teehni-
cians. One novel arrangement of these new
switches, under the well-known “H & "
brand, of Hart & Tlegeman (a division of
The Arrow-1lart & Hegeman Bleetrie Col),
is illustrated in Fig. Do This is a multi-
purpose unit composed of three different
nodels, the “rotorpower,” “nultipower,” and
“push-pull™ units; all ganged together, as
shown,

The new units eatalog as follows: “No,
1561, single-pole rotorpower switch, with
soldering higs, “No, 20510," 5. P tumbler
switch, with 6 in. wire leads: “No, 21349,"
" or two-circuit, tinubler switehs

three-way,
“No.  I561-AW 8P retarpower Jock

switch: *No, B0175" two-speed switeh, with
an “oft™ position (available at either end):
“No. 15527 D.P. rotorpower switch, These
switches arve partienlarly adaptable to use in
radio, and radio-phono.  chasses.
(Continuwed on poge 238)
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Audio Amplifiers
in Talkie Roles

A review of the recent in-

genious developments in the

linking up of sight and sound
reproduction.

By R. D. WASHBURNE

UMEROUS past issnes of Ranro-
Crarr lave comtained artickes dis-
cussing the design, construction and
use of power amplifiers and  asso-

ciated cquipment, from the standpoint of
the radio Service Man, the design engineer,
i the  experimental  construetor, 1t s
now tinte to illustrate, by practical examples,
the ntanner in which these numerous phases
of developments in the celectronic field are
being connaercialized, hotl) by namuafaetur-
ers and by the wideawake radio man who
keeps in eontaet with the consumer,

As far back as July, 1929, the scecond
(Aagust) dssue of Ramo-Crarr first  de-
seribed a0 sneeesstul, commereial design of
liome talking-picture machine (the “liome
Talkie™).  This magazine has constantly
taken an active interest in the progress of
cquipment design tending toward the per-
teetion of o union between high-prade mudio
amplifiers and the associated sound equip-
ment (phorograph pickups, recording heads,
turntables, microphones,  radio  chasses,
sound-film apparatns),

In Fig. A is illnstrated a late instrument
design, whielt attracted considerable atten-
tion at the radio Trade Show in Chicago
this summer, (and which shoudd aronse equal
or greater interest at the Trade Show in
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Fig. A
The  projector lens  of
this KC.A 'ictor com-

bination appears at the
right of the horizontal
tuning scale.

New York City, scheduled for the carly paet
of Septemler).

1n the final analysis, we find that, although
it lists for close to a thousand dollars, its
complexity lies more in the imagination of
the observer than in the machine, [t in-
corparates  talkies, an  antomatic  record
changer, a recorder, a microphone, and a
ridio receiver (with tone control, remote
tuning contrely, late-model superheterodyne
chassis, and twin-reproduceers),

The writer feels that there lies, almost
totally dormant at the present moment, a
tremendous market for an instrument com-
bining these features in manners particu-
Laely suite 1 to individual localities.

“Sound” in Schools
The following enlightening statements of
Mr. William S, Paley, President of the Co-
Tumibia Broadeasting System, is quoted from
Martin Codel's book, Radio aud s Future:
“During the summer of 1929, the Secre-
tary of the Interior, at the request of the
department of Superintendence, appointed
a camunission to study the edncational pos-

Tha T il
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Fig. B
The “Consolette.” the projector, on the teft, with the control pancl lnset beneath it
of the right side, the synchironous turntable in position; obscrve its large size.

Fig. C

In the view
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sihilities of the radio,
st for a new era of progress.”

And again:

“Fdueational radio will do much for one-
room riral schools.  "There are now in the
United  States 160,000 one-teacher schools
which give instrnetion to more than  sis
million young people,  Several million more
are in small roral or town schools. As an
experiment and  researeh reveal the st
effective edueational uses of radio, there will
grow up a svstem of broadeasts to serve the
schools throughont the nation,

“No one need think that it will be
to harness radio for the schools.  H is a
hard and dithienlt problem.  But, inescap-
ably, this new tool of tearning will find its
place in the schoolromm and in the home™

(A more intimate light on the possibiii-
tics of school radio is found in Rodio in
fdueative, by Armistrong Perry,  See also,
This Thingy Colled Broadeasting, by Gold-
smith and Lesearboura.)

A conerete aspeet of this virgin fickd s
found in the figirres which indicate that there
are more than 250,000 school buildings in
this country of ours, having a daily  at-
tendance of over 20,000,000 students. Couple
this with the fact that the average county
school being put up today  costs abont
8250,000, to properly take cave of a thou-
sand or more pupils; and it is seen that a
few hundred dollars more or less, the cost
of sowe form of sound equipment, ean make
little difference in the financial budget.

It now remains to prove that sound equip-
ment will ke a great differenee in raising
cdueational standards.  This the writer will
attenipt by clearty showing the merits and
adaptations of varions types of newly de-
veloped sonndd deviees: while at the samwe
time pointing out additional  (and perhaps
primary) uses.

The stage was thus

sy

Classifications
Preparatory to listing the classes, into
which fall the varions eivenit and insten

ment designs, there may he in order an
explanation of the nomenelature,

“Talkies” are tatking  motion  pictures:
whether the synehronized sonnd is on dise
or il “Antomatic™  phonographs  are
equipped with mechanising which eanse the
dise records to be exchanged antomatieally.
“Pre-pay™ instroments inelude a coin deviee
which controls the operation.  “Partable™
units are designed with partienlar regard to
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campiactness,  lightoess, and portﬂhilit}'.
“Combinations” incorporate two or more
distinet fimetions.  “*Non-syne.” devices pro-
vide for sound (such as incidental wmusie
or wicrophone annonneements) which is not
synehronized with the picture,

Following is a list of nearly all the com-
hinations at present available as conereial
devices: of conrse, it is possible to combine
these units, within certain limits, to obtain
a particular effeet:

Fome Talkies;

Industrial Talkies;

Advertising Talkiess

Non-Syne. Falkiess

Palkies and Radiog
Radio-Phone, Conthinations
Autoratic Phonographs;
Pre-Pay Automatic Phonograplis:

Fig. D)
Phe decturer ie wsivg o miervphone with the
portable Filmophoue” to cxplain the film.

Pre-Pay Automatic Recorders;

Midget Radio-Phono, Comb.;

sSpecial Combination:  Talkies, Auto-
matic Phono, Recorder, Radio (with
retnote-control),  tone-control, and
twin reproducers),

“Home® talkies is a misnomer; for there
is nothing to prevent a “home” talkie heing
nsed in o sebool, oroin any other public or
private institution.  The only limit is the
size of its audience; which is, mostly, a pat-
ter of the camera-to-sereen distance and the
projector-lamp's power.  In general, though,
exeeptional eare is taken in the cabinetry
of tatking motion-picture machines designed
fur mitady’s bome,

A particularly fine example of sound en-
ineering and wooderaft is the “Consolette”
Home Tolkie, *No, 750 ¢ illustrated in
Figs. B and C. His a product of the Pa-
vent Electrie Company, and one of the most
refined instruments of this type developed to
date,

As the cabinet top is immovable, it may
be pernanently  teimmed. The front left
panel slides (in steel springs and felt, to
prevent vibration) to the right. exposing the
projector. A door on the left side of the
eabinet, Fig. B, presents the projector tor
adjnstisent; but is closed during projection.
The door on the right side, Figo Co during
the “show™ is in the convenient position
shown, for exchange of records, cte

The projector is equippel with a mator-
driven rewind: silent claw intermittent; si-
fent, high-torgue induction motor  (common
to projector and tnrntable); spreial pear
box to insnre absolute synehronismg helical
micarta gears:s automatic framing devices
antomatic light trap, to prevent injury to
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filin. The projection speed of the 16-mm.
film may he switched from 16 frames per
second to 243 siwooth projector motion has
heen adopted to eliminate film flickers a
1i5-watt Jamp makes available a picture
measnring 6 x 8 feet, althongh a collapsible
sereen weasinring 3 x 4 feet, or a speeial
one. 26 x 34 inehes, is available,

The turntable rotates at 33 173 vpan,
regardless of projector speed; a 16-in. tone-
arm picknp is used; cinipped for silent or
sound picture projection, and non-syne. (in-
cidental) or synehronons sonnd. ‘The wid-
get reproducer is removable, for placement
near the sereen doving large image pro-
jeetion,  This aptitier uses one each of
types 24, 450 and B0 tubes (volnme con-
trots appear in Fig. B. underneath  the
projector).

Films Available

\bont eight concerns are producing filin
recls in the 16-mm or “home-movie™ class,
These films, of whicli there are availabie
more than 2000 subjects (comedy, educa-
tional, feature, sporting, travel and special),
arve rapidly becoming available to the home
projectionist throngh the process of “ro-
tation.” *

Cirenlating haok libraries Qrsually in sta-
tionery stores) are familinr to everyone,
and the few cents they cost us, per week, is
a small charge for the benelits we derive.
Cirenlating  filme libraries, at onr favorite
raclio supply honse, will afford even greater

Fig. E
The Fitmophone is shoten
radio combingtion, for home or auditorium

in a console, with

pleasure and edneations and. filns ths he-
ing available at low cost, shonld be profit-
able to the the same  reason.
Film  Hbraries alveady  are established  in
many eities,

dealer  for

Industry Speaks

The UL 8. Navy, Army, and Bureau of
Mines, and many namufacturers, have avail-
able 16-mm, films, illustrating various ac-
tivities and processes, which are lent pratis,
CAfiniature MoviesS official organ of  the
Toaonm Motion Picture Board of ‘rade, is
dedicated to the promotion of this type of
fitm in all its nses,

Mr. Allen Mogensen, assistant editor of
Factory Indnstrial

and Munagement, is
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quoted as follows:  “Movies offer one of
the most effeetive methods yet discovered ot
eliminating waste mwtion in factory pro-
doetion”

\s o wmatter of interest it may be re-
warked that, where impromptu or incidental
soutil is to be cmployed (non-syne. opera-
tion), an ordinary hand ovie camera may
be used with perfeet satisfuetion for the
taking of industrial pictures. One method
nsed by Bell & Howell experts for ohtaining
a time-check of meebanieal operations s
to areinpe a standard stop-wateh on the
front of the camera, so that its thne indi-
cation appears in one corner of the finished
picture,

Clearly, movies ean be nsed to eut down
manufacturing costs by affording a means
of detecting waste motion in factory opera-
tions; this is done most suecessfully by
means of a cunera which funetions at the
rte of LXK to 1,000 frames per minute
The completed fihn is studied by industrial
engineers, who deteet and correet procedure
which is seen to he fanlty, Factory work-
ers may gather from this that they may be
compelled to work harder. This is errone-
ons, In faet, it has heen proven, (and re-
cently demonstrated 1o The Society of In-
dustrinl Fngineers), that, after cutting down
waste molion portrayed on the “miniature
movie™ sereen, the production of a worker

ean be inereased and. af the some time,
unnecessary fatigne reduced—more work s
done more easily, than a lesser amount

previously.

Sviichonized records nmy he prepared at
the same  time, or the sound may  be
“dubbed” i at leisure.  (Details of record-
ing procedure have appeared in the “Home
Recording” department of Ramo-Crarr).

Still another wayv of handling such edu-
cational films is to run the picture “sitent”
except for pertinent, impromptn remarks,
or synchronized sound interspersed with run-
ning comments; both of which effects are
accomplished by means of o hand miero-
phone and 2 eut-in switeh or “fader.” In
Fig. ) the factory representative is shown
breaking into a taikie to pive to a group of
district sales managers an oral explanation
of an illustration. These managers, in turn,
may use the same proecdure later in ad-
dressing a “pep” meeting of salesmen.

In Fig. T is shown a elose-up of the Bell
& Howell *Filmophone-Radio™; which in
paris as the “Filmophone” portable, appears
also in Fig, 1 and, when equipped with the
new 375-watt Filo lamp is said to fill s

Fig. F
“Talkiola™ portable in its carrying case;
it alse handies laree (16-ii.) records,

The
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16-foot screen (90-ft. projection), and may
be heard throwghout a filled theater of over
2,000-seat capacity.  ‘T'his is something “to
write home about.”

A separate microphone conneetion permits
the operator to make extemporancous re-
miarks. A single moter turns projector and
turntable in synchronisin. The portable in-
strument is of the two-unit type, the total
weight Deing 88 Ihs. One it ease meas-
ures 25 x 17 x 8 in. (approx.); the other,
25 x 19 x 7 in. (approx.). The andio ain-
plificr is of a high-gain type, and includes
two "27s, two "Bis in push-pall, and an 80
rectifier,

One case contains a Filmo  16-mn. pro-
Juctor, three extra reels of filn, cmpty reel,
connecting covds, cables g AeCessories, atud
the repraducers: the second, the turntable
and coupling shaft, magnetic pickup, power
amplificr, tubes, needles, and has provision
for 16-inch records.

The Filmophone-Radio, Fig. 1, incorpor-
ates radio, talkies, and cleetrie phonograph,

The turntable is rotable cither at ordinary
phonograph speedy, at 33 /3 rpm. for
tulkics.  “The films may be run silent, syn-
chronized, or non-syne. A Howard radio
chassis is used,

The “Talkiola”
In Fig. T is illustrated the “Talkiola
Portable,” manufactured by the Tulkiola
Corporation; and most of the teehnical data

concerning it are applicable also to the
“Ialkiola.”
The projector handles  16-tmm. filmm, a

“noiscless™ mechanism heing used. Projec-
tion is wpon a transparent sereen; iwhich
may be as large as 7 x 9 feet, for a focal
length of 25 feet, with the standard 250-
watt lamp. A 1/20-lup. A.C. motor drives
both the projector and turnable; which start
immediately in synchronism,

Fig. G

The “Iisionola™ contains its own sercem, util-
ized in the manner shown for compactucss.
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A turntable speed of 335 173 rpm. is
available for standard picture records, and,
for domestic records, 78 r.p.m. (lever shift),

The power amplitier ciploys o type "2t
tube and push-pull "45's, with an 80 ree-
tificr. The dynamie reproducer is portable
within the limits of a0 25-foot cable. A
microphone may be plugged into the cireuit
for announncements,

The “Palkiola Portable” weighs 80 lbs.,
complete with sereen, and measires 23 x
18 x 14 in. in height.

The home model, the “Talkiola” secretary,
incorporates also a radio set and is char-
acterized “the miniature theatre in your
home.”

The “Visionola” and “Visivox”

Another instrinuent designed particularly

to enhance and entertain in the home is
the “Visionola,” (“—that brings to your

Fig. H
The portable “‘Visovoxr™ may be plugged into any
radio receiver fo use its awdie end.

living-room the whole wide world of en-
tertainment™)  which is illustrated in Fig.
Go (It is manufactured by Visionola Mfg,
Corp.), and a good idea of the appearance
of the “Model C660” instriment, open for
adjustment, threading of film, cte,, and
closed, is obtained,

The phonograph mechanism is in the top
of the cabinet: the radio chassis is bheneath
the  projector. A standard  Columbia
“Sereen-Girid 8" chassis is used. The audio
climnel of this receiver, which is of par-
ticular interest, is schematized in Fig. 1;
this shows the wanner in which miost radio-
talkies  eomnbinations  are  wired.  Micro-
phones wmay be wired-in, in a number of
different ways, depending upon the indi-
vidual audio eircuit, and the characteristicos
of the microphone,

Fauipnrent classed as accessories, and re
quired for operation of the Visionola, are
as follows: one G.E. “Type T10 Prefocus,”
200-watt projection lamp: one Go B, *Trpe
TR 15-watt intermediate screw-base pilot
Limps three type 24, two type 27, two type
15, and one type 'S0 tubes; antenna and
ground installation materials,

One Iever controls the projector for syne.,
bon-syne. or rewind: another adjusts the
framing. Four more, on the receiver panel,
comtrol radio taning, off-on, tone, and vol-
ume, and  talkies and  plain phonegraph
volinme.
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Fig. 1
The _"C'r'nclanc,." cspecially intended  for ine
dustrial and scicntific wse, is assembled on its
carrying casc as shown.

Projection is obtained by reflection upon
a screen; this makes for compactness,

In Fig. 11 is shown the “Visovox™ in the
open position of the “Model A™ portable
I6-nu.  talkie; it is  manufactured by
Sprague Specialties Company. (A preten-
tious console Model C is not iltustrated.)

A feature of the “Model A Visivox” is
the manner in which it derives its auvdio
amplification.  One plug connects to the
light-line, for muntor power: and a second
plugs into an existing radio set, thus con-
necting the pickup of the Visivox to the
amplifier and reproducer system of the radio
set. Where no radio set is available, the
“Model B” unit, incorparating the required
amplifier and reprodoeer, is ised,

The “Model C” unit also projects upon
a screen, and eomprises the projector, pho-
nograph mechanism for 16-in, records (for
S¥ne. or non-syne, operation with or without
the projector), amplifier, and reproduceer.

Industrial-Type Talkies

The “Indusirial Cinetone”™ manufactured
by QR.S.-DeNry Corporation, and  illus-
trated in IMig 1, is another portable talkic:
the sale of which, however, at the present
time is mainly in the industrial and sci-
entific fields.

A large reel permits running a 28-minute
show  (B00-ft. reel); with syvnc, sonund on
43 1/3 rpan, 16-in, records. A 250-watt
lamp resnlts in clear pictures up to 6o-foot
projection.  Amplifier and reproducer are
mounted with the projector on the base of
the earrving case,

The seientific aspeet is gleaned from the
following words of Mr. T. M. Pletcher,
president of the company. “The inestimable
good of having talking motion-picture equip-
ment, with which to portray surgical opera-
tions for stidents of medicine an snrgery,

Fig. J

The Capehars <i0-12.0 antomaticelly chanaes

tew records to plaxing position: the last repeaty
until i veceivds the operator’s atbention.
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can he readily recognized.  On the other
hand, aetnal talking motion pictures, taken
in the field of industry and acenrately pre-
sented to laymen as well as to engineering
groups, Lave a value that cannot, he meas-
wred in doblars and cents, . .. T (the “Cine-
tone™y is something that will revolutionize
the method of showing the world how seienee
and industry  perform—and wetnally tell
ahout it at the same time”

Midget Combination

“Lady, play vour — radin-phonograph™
may heeome a rather  common request, it
manufacturers fallow the lead of the Cardi-
nal Radio Manufacturing Company, which
originated the particalarly neat and com-
pact  midget radio-phonegraph  illustrated
and deserihed on page 238,

The adaptation of this small-space com-
bination instrinnent to use in eonjunction
with an ordinary li-mumn, movie projector
should be obvions (for instance, as an aid
in the study of langages, where the filhmed
motions of the month in pronunciation are
aceompanied by verbal explanations via the
clectrie phonograph).

There are now available several models of
“pre-pay” instruments. Most of thew are of
the electric-phonograph type, amd operate
when 2 coin is pnt into the wachine.  In
general, they incorporate a standard power
amplifier, phonograph pickup, turntable and
motor, and the reprodueer; the only distine-
tion heing in the cabiuet designe the inelu-
sion of a simple coin-operated switeh which
closes the power eircuit during the playing
of a record, and a wechanism for exchanging
the records.

IFor dance halls, restaurants, and other
places where continnons sound progrius are

desired, substantially the same equipment,
minus the coin-control, is used. In these
installations  the record-changer  ordinarily

operates  automatically  to play cither or
both sides of a large number of records
{perlaps 15) conseentively; and then, cither
reset antomatically or te require manual
resetting,

Home Record-Changers

Tn most instances, the record-changer in
these big commereial jobs is an integral
part of the construetion and therefore not
available to the technician who wonld in-
corporate automatic change of records in
A sound installation of his own.  Under these
conditions a separate record-changer, dis-
tinet from every other part of the equip-
ment, hecomes desirable: and now is avail-
able in severiad makes, A particulavly com-

pact record-changer, designed by a firm
whiclt has specialized for a nummber of vears
N8 wine mx:w-—@:.:-
O CONTROL
. - SHIELOED CABLE 1
rar,
MAIN $W, SHORT
~ GREEM g
X om,
™
NE g wiRE TarcHing
(ELLOW TRanS. OR
AP,
L]
= HATCHING
BLACK, o TRANS,
01
SrioTon L ~TO AMPLIFIER
Fig. 2

The sysicm of the record-chanaer shown in
Fig. J; any record may be selected for plaving
at any time,
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Fig. |

The andio chanael of the Columbia N'Cl‘l.t‘(‘.r, used as the amplifier

f the “ATisionola™; the con-

neetions are typical of radio=talkic practice.

in the perfecting of these deviees, is the new
“Capehart” record-changer, *Model 10-12-C,°
*ghown in Fig. J. It is manufactured by The
Capehart Corporation, long nkers of do-
mestic and commereial eleetrie phonograph
and radio-phenagraph comhinations,
Both 10- and 12-in. records can be played,

-

Fig. L.

The . Auto-Cinema’ adds specch to the familiar
advertising movics: the sewnd is on the cnd-
less film,
chunged, and turned over. With a special
switech one record can be placed on the
turntable, the adjustinent set according to
the size of the record and the magazine load-
ed while the pickup antomaticdly  comes
into position and the first record is being

played.  The magazine of this wodel holds
9 reeords; the plaving time, therefore, may
be up to +5 minutes.  Control connections
are as shown in Fig. 2,

The Capehart record-changer may he used
in conjunetion with a radio set or a motion-
picture projeetor. The latter arrangement
calts for non-syne. operation  (incidental
nmsie, or home-recorded  commentaries)
since the rotational speed is 8 r.pan., the
standard for domestie records, and there is
no provision for coupling the turntable to
the projector. The record-changer is pro-
vided with a reject deviee, reeord unloading
lever, volune control, and master switch.

Consider the application of these unitss
they now are installed, to name a few in-
stances, in the following places: In antomo-
biles, as part of “sound trucks” for adver-
tising  purposes; on merryv-go-rounds; in
vachts: on warships: at hathing beaches; in
tourist camps; in hotels, inns, cte.

Portable Amplifiers

In addition to the £6 uses of andio systens
listed on page 122 of the August, 1930, issue
of Ravo-Crarr, we may add the following:
armorics, anetions, banks, colleges, gymnasi-
ums, lecture roows, lodges, prisons, steam-
ships, steamship terminals, yvachts, stock and
trade exchanges, theatres and civie venters,

Demonstrations to prospeets of a sound
installation, or the use of a sound system
under the conditions of temporary operation,
are conveniently met by means of the twin-
nnit public address system shown in Fig K,
This illnstrates the *Model 101-A" portable
public address system, mannfactured also
by Flectrad, Ine.  (Several other models are
available))

IFeatures of the “Model 101-A” portable

(Continued on page 219}

Fig. K
The two units shoien compose the Electrad **Model 101,17 portable public-gddress amplificr, ar-

raugred for couteunient transportation,

A record-changer for phonoyraph programs, and a dynamic

reproducer are parts of the cquipment,

www americanradiohistorv com
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Favorite Testing Equipment
of Service Men
Our Readers Describe Their Handy Kinks

MODERNIZING OLD TESTERS
By L. W. Herman
OUNTLESS  tube testers are in use
which ean easily be modernized to han-
dle the Eatest tubes.  Although the ilproye-
rents herein noted were miade on o Weston

“Maodel 533, they may be applicd to prac-

tically any tester. By the use of three
Yaxley No, 2003 S P.DT. push-button
switches and one 50,000-0lun resistor, alt

of the Tatest tubes incuding the pentode
may he tested.

Fig. 1 shows the original circuit as found
in most testers, while Fig, 2 indieates the
changes made. When “X™ s pressed, 115
volts is fmpressed upon the sereen of the
new pentade power tibe; the grid test may
then he made as wsual Switeh Y™ s
pressed to obtain the reading of the second
plate of the 80 rectifier tuhe,

By pressing
5 approximately ¥5 volts is thrown on
the sereen of any foire- or five-prong sereen-
erid or R pentode tube; the grid tes
is made as usual. A switches are shown
in position as used with ordinary tubes,

In order to climinate a loose plug-in wire
for the cap of the sereen grid, 1 used the
method shown in Fig, 3, which illustrates
the nnderside of the tester pancl. When
asereen-grid tube is to be tested, the elip
is lifted from its position between the sock-
et and pliced on the cap of the tube;
after the test, the Jip wire when released
will snap back into the The half-
hour spent in constroeting the disappearing
grid wire will pay for itself nuany times, as
A convenience and time saver,  Knurled
nuts from drey cells make excellent pulless,
when reamed free of their threads,  Silk-
covercdd loop wire is very gomd for the
gridd wire: wax this for long life,

It is a siniple trick to wnwind the sce-

[

Case,

|

|

TO
METER |

. A\ d
SOCKETS

GRID TEST |
| S———— = — s ————
Fig. 1
Ordinary connection of 'Y aud [\ sackets
o tube tester,

! GRID CaP . T
1 e
” ISOCK\ETS.
AN
II ™,
=%
g
| e | GeipvTesT
i' =
- - o
I‘_:_._ — - =
Fig. 2

Three  push-button  switehes—X, Y

and Z—

and a resistor fit o bester te take pentodes

RUBBER BAND

METER  STRANDED ‘
P LOOP WIRE

Fig. 3
Borrowing a trick from the

parlor magician’s
bag of tricks,

The cap is ont of the way creept
when seanted

ondary from the filament transformer, not-
ing the number of turns per volt,  1latf
way  between the L5- and 2.5-volt taps.
bring ont a tap for the 2-volt tubes, 1{alf-
way between the 5- and 7.5-volt leads, hringe
out o tap for the new 6.3-volt auto tubes.
Install a Yaxley  8-point complete-break
switeh  in plice of the old selector; and
Your tester will be np-to-date—that is, until
a new hateh of tubes are thrown on the
mirket,

BN

Fig. 4
My, Noble uses this slider to obtain rery fine
adjustmonts on a standard sweire-scound resistor
for ealibration prrposes

FINE RESISTOR ADJUSTMENTS
By J. E. Nobhle

NN o fine adjustment of  resistor

vihwes was required for some experi-
mental work, T made up the vernier slider,
for o “T'rovolt” wire-wonnd resistor, which
is illnstrated herewith, As niay be seen, it
consists of a slider made slightly wider at
its midpoint, with a distinet semi-globular
indentation firpressed or stamiped thereing
this indentation is made to ride the threaded
chammnels of the resistors, allowing almost a
micrometric adjustment to be niade, Rough
adjustments are first made in the regnlar
up-and-down manner; then a turn to the
right or left does the trick,

Those who desire an casier method of
construeting the slider can simply ent two
stuall stots in a standard slider; filing away
the part which is not required, and giving
the remmining small portion a slight inward
hend with o pair of pliers. Be sure to file
oft any sharp  corners which  remain, to
prevent cutting the resistance wire when
making the adjustment.
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I used this method to calibrate an 0-1
milliammeter  for uwse as wun ohmmeters
establishing a starting peint and a halfway
point by fastening two  threads, top and
hottom, running lengthwise on a 15,000-0hm
resistor.  livery tie the slider rode over
the thread, the contact was broken, and a
deflection of the needle occurred. This
made it possible to keep tab on the number
of turns, which on a Gi-inch,  15,000-0lim
Eleetrad resistor was found to be s hun-
dreds indicating 150 ohins per turn, or 75
per half-turn,  In this manner, o fuirly
good job was made of the ealibration

SIMPLE OUTPUT METER
By Andrew Frevert

SMALL autput meter, that is made up
to use in conjunction with a service
oscillator, is shown in the sketel,

The combination (of jacks A, B, C, D;
switehes 81, 82: and transformer T) makes
a variable inpit to meter M oand detector
CD which forms the output indicator; de-
pending on types of sets.

With econncelions to set on Jacks A and

|

l
’ R _:z 3] i
[:tl ul J;T‘!. 1_& OF 4_"

Fig. 5
This seteup is flexible for measwrements on
various sets; and also for comtinity tests,

B oand switches in No. 2 position, primary
of transformer is in series with speaker:
seeondary in series with meter and detector,
With switches in No, 1 position, input with
primary in parallel is fed direct to meter
and erystal.

With input leads in jacks € and D and
switehes in No, 1 position, secondary s in
With switches in No, 2 position, input is
serics with input, primary feeding to meter,
in parallel with secondary and feeding to
meter,

With input leads in A and ¢ jacks, S1
on No. 1 position and 82 on No. 2 position,
weter s comected diveet to input signal,

For use as voltmeter: Jack 12 plos, G
minus 5 volts: Jack 15 plos, 11 minus 25
volts: Jack B oplas, T minns 100 volts,

Jacks Foand 3 oare for continnity testing
or, if scale is eatibrated, for use as olim-
meter.

A HOME-MADE TUBE TESTER
By Gerald G. Wells

THER Serviee Men may be interested
O in the tnbe tester which T have huilt
and had in nse for some times it may be nsed
for all types, including the new  two-valt
tubes. The cost will be low, especially as
nost of the parts may (as a rule) be found
around the shop,

It will be neeessary to wind the trans-
former, heeause of the various  voltages


www.americanradiohistory.com

October, 1931

10 R 3000 o TEST BUTTON
s (P Gams . LL » 500 OHMS
' swi,

54

30 O\HMS

0-15
MILLS

Fig. 6
Vir. Wells built his tester, transformer and all.
it is calibrated to the meter used.

which it must furnishy mine was made from
a burnt-out choke coily taken from a power
pick. The core has a cross-section % -inch
through the winding snool, whiclr was 11
inches long amd 2 inches square 3 the required
turns just fill this. The prinry consists of
s00 turns of No. 30 enamelled wire, each
layer insulated with waxed paper (such as
bread is wrapped in). The secondary com-
prises 54 turns of No. 18 double-cotton-cav-
ered wire, tapped at the 11th, 15th, 22nd and

36th turns.  While asscmbling, paint  the
whole  transformer  pgenerously  with  thin
shellae, hefore tightening the serews.

The shunt also nmst be made to fit the
miliammeter useds a resistanee strip from
an old rheostat may he cnt down, in this
manne  Put g ovariahle high resistanee in
series with the meter and a 2214-volt 187
battery: adjust it untit a full-seale reading
is obtained, and then shunt the resistance
strip across the meter and remove resistance
wire until a S-nil. reading is oblained,

IMPROVING THE OHMMETER
By J. E. Kitchin

HE ordinary methad of measuring re-

sistances with a 4,500-0him resistor and
O-1-seale millianmeter will net go helow 50
olims  with  a shunty and  the slide-wire
bridge is not suitable for carryving around.
I'he answer to Mr. Prince, on page 611 of
Ramo-Crarr for April, 19310 gave the right
idea, but used too wmeh gear, It formed,
however, the basis of my experiments, which

(Continned un puge 2H1)

l METER -A-

—i1 LOW
} —-‘] HIGH |_ <
| ::5 Rx EE Rx
| < 3
—'vwd——é 4 com.
== “&
- 1
Fig. 7

\fe, Ritchin desigued lis ohmmeter thus; the
DDUT. switch may ke part of a larger wmit.
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tae “133A”

Set Analyzer

An Ingenious Enlargement of a Standard
Instrument, for Modern Requirements.

By EDWARD M. HEISER

O douht there are many Service Men
N who have a Jewell *Model I33AT set
analyvzer, and would like to modernize it
with a minimum of expense. 1 helieve they
will be interested in the arrangement which
I made of mine, and with which it is pos-
sible to wake practically all tests that are
necessary in the field,

The oviginal anadveer (shown within the
dot-and-dash lines) had a UX socket and
2 four-wire cable. It was necessary to add
a UY sockets a five-wire cable and a five-
prong phig, made from an old tube base,
were needed also.
mounted to the former apparatus with twe
angle brackets, one on cach side, which are

The new apparatns was

=Y
EARARANRR -3

DETAIL-OF SWITCHING MECHANISM,

The push-button switeh locks whea twisted
also fastened to the carrying
to support the panels.  The arrangement
was dictated, of course, hy the parts on
hand.  With that shown, the enlarged an-
alvzer is kept symmetrieal,

The detail of the switehing mechanism
shows the method of mounting used; Yaxley
Juck  switehes  were  removed  from their
fu-nnu and mounted on a piece of bake-
lite, which is fastencd to the main panel
by four serews.  The holes for the push
buttons were then drilled and reamed. The
huttons are made of -inch bakelite rod,
matehing  those on the original analyzer;
on cach button there is engraved o line,
which is filled with white.  The position
of the line is kept vertical by a pin thvough
the button, which plays in a groove in the
bakelite strip mounting the switches, I3y
pressing the hutton down, and ;:l\m;: it a
slight twist, the switeh s locked in the
v]n.w(l position.  In the eirenit diagram, the
heaekets indicate which contacts cach Int-
ton controls,

The phone-tip jack and the sereen-grid
push-button <\\|h|| are used in conjunction

case and help

with the adapters Lo test sercen-grid tuhes..

The adapters are made from old tube hases,
and sockets, wired as shown.

To test sereen-grid tubes, one adapter
plug is placed in the socket of the set, and
the  analyzer  phig is inserted  into the
adapter socket. The  control-grid lead is
then snapped on the lead from the adapter,
the other plhng of which s inserted  into
the socket in the analvzer; imd the tube
is placed in the adapter. The phone tip
is plugged into the tester paneh and  the
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lead from the adapter is snapped over the
control grid cap of the tube

To take the readings, the sereen-prid
push button and 100-volt push battons are
prosse Wl simuHlaneously,  The other read-
ings are taken in the same manner as with
three-clement tubes. To o change over to
the next socket, it is necessary only to re-
move the control-grid lead and move the
adapter and plug as one unit to the next
socket,

For use in conjunetion with the cathode-
voltage switeh, a reversing switeh has heen
incorporated; with this in normat position,
the cathode voltage will be negative. When
it is reversed, a positive reading is obtained.
A So000-ahm resistor is used for cathode
vollage readings on the 50-volt seale,

The following parts were used:

One htack bakelite panel, 8 x 7 8/16 x V-
inch;
One picee black hakelite, grooved as shown,

415 x M4 X Yy-inehy
Seven picces g-inel hakelite rod, cnt and

drilled for bhuttons;
One Jescell “Patiern

15-150 valts;

One Weston “Model 506" 0-5 scale swanmeter;
One Frost *No. AC 609" snap switch;
One Na-Ald *No, #2237 CY sockety

One Yusrley “No. 4167 pup jack;

NG meter; 0-3-

Five Eby binding posts;
(Continwed on page 237)

(_-\\\i

"D @

000 o

Fig. 2
P'anel arrangement of the calarqed  analyzer,
the cirewit af which {s showen on page 237,

@
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The R. T. A. Set
Analyzer

T'he Design of a Simple, Effective Testing Instrument
for dssembly by the Service Man Who Is to Use It

By ARTHUR G. MOHAUPT"

N couneetion with the work of servicing
radio receivers, the importance of ac-

curate, I.'|hnr-.~:u\-ing test  equipment
needs nodiscussion,  The increasing
comiplexity  of  odern radio equipment

makes greater demands upmn the Service
Man, which can he wmet only with suitable
professional cquipment.

For this reason, it was found that a
necessary adjunet to the conrse of the Ra-
dio Training Associntion was the design of
a suitable set analyaer, meeting all the de-
mands of modern servicing; with the con-
struction, as well as the operation of which
ecvery student should be familiar,

After amuel consideration of the prob-
lemis of cfticicney in operation, the 1T AL
set Analyzer illustrated here was designed
for the purpese: and, at the request of
Rapo-Cuare, the details of its lavout and
construction are heve explained for the gen-
cral henefit of the servicing profession,

The instenment is to be assenbled, wired,
aned tested by its futnre operator, giving
hint therefore valnable practical experience
and insight into the principles by which
cach measurement is obtained.

Construction of the Instrument

The completed analvzer is housed in a
neat bliek caveyving case of professional
appearance, the cove o of which is held down
by a pair of spring clips, and having a
comfortable leather handle, The apparatus
is mounted wpon an engraved black panet,
the front and rear of which are shown in

President, Radio Training Association of America.

Figs. A and B; this carries the three me-
ters, selector switeh, andd neeessary buttons,
cte. In Fig. 1 the connections are shown
and the method of construction to he fol-
lowed by the student is explained in logical
order.

First, mount the 3-prong socket in the
upper Jeft corner and the 4-promg socket
in the upper right corner. Now fasten the
three toggle switches,  Next, Mace the two
push buttons in their places below the D.C
voltnieter. The metal tip jacks are now
mounted in their plices, and then the red
and hlack-topped tip jacks.  The selector
switelt is nuiounted in the lower ecenter hole,
[t must be seeured very rigidly amd phaced
so that, when the knob is turned clockwise
as far as possible, the white arrow will point
to the first marking, which is “DPlate Volts.”
Lastly, the three meters are mounted in
their proper places. Fach unit must be
placed exactly as shown in the  diagra,
Fig. 1.

It is extremely important that all con-
nections in the Analyzer he well soldered.

[T " it
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A. G MONIAUPT

An interesting step-wiring plan has heen
worked out for the guidance of R. ‘1. A.
students, and is retained in this article for
the guidance of Ramo-Crarr renders to
whom the simple schematic cireuit may seem
a bit hazy,  Make each connection in se-
quenee, as follows:  Conneet point 5 to 9
9215 5-30, 39-+4; 6-173 17-24; 6-37; 37-15:
1-3; 3-8; B-10; 10-12; 1-42: 42-30 31-33:
-0 TR M1-34: 3-b03 11-325 32-36 43-48;
38-48: 54-t8: 17-190: 46-18: 50-52; 52-1%;
20-27; 27315 51-13.

Now connect into cirenit the two resistors

Fig. B (right)
Rear vicie of the analyz-
er's pancl (reversed from
Fig. Ay, The coil be-
trecen the tweo meters and
the UX socket, at the
upper left here, ss the
seale mudtiplicr  for the
D.C. woltmeter (“large
resistor’); that at the
{ozeer right is the multi-
plicy for the 1.C. volt-
meter (“small resistor’),

Fig. A (left)
dppearance of the R. T,
Ao set qualvzer's paned,
seatcd  im the  carrying
case, with the accessories

plea,  adapter,  and
sereci-arid elip (enrvied
with the '%e_zolt battery
te the compariment at
the vight). The mcters
arc: upper, Hovt No.
563 D. C. zoltmeter;
Ieft, Readrite 0-10-140
O valtmeter:  right,
Readrite 0-15-150 milii-

ammeter.

’ ae
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and the cable, The red wive on the large
resistor connects to 49 an the D.C. volt-
meter; and the Mack tead, to 28, Couneet
$49-20,

Next, conneet the small resistor into cir-
cuits one end to 25 and the other, point
23, to 15, Conneet 25 also to 2z, and 22
to 16,

The five-wire cable is passed throngh the
hote in the partition of the case and its
separate wires are connected as follows:
green wire to point 333 black to 373 vel-
low to 39; red to 25 blue to 15 and point 2
to point 20.
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Two six-inch Iengths of wire are each
connected to points 5% and 47, the wires
passing through the hole in the partition
of the case. (The #14 volt battery shown
is not supplicd with the analyzer.} Lead
54 is attached to its negative post, and 47
to the positive.

Pre-Service Testing

If a reeciving sct is not handy to test
the completed analyzer, this may be done
very easily through the use of a 2214-volt
“B" battery. It must be remembered that
the “30V” button of the D. C. voltmeter
should be pressed to obtain a reading.

Conneet  the negative terminal of  the
battery to the grid prong of the plug; and
the positive to the cathode prong. ‘The D. C.
voltmeter should indicate 2214 volts, with
the rotor switeh in the “Grid,” “Screen-
Grid,” or *S.G.C. V.” paositions.

Next, connect the positive lead to the
plate, and the negative to the cathode. The
same reading should be obtained with the
rotor switch in position “Plate Volts.”

Across the filament prongs, the meter
switeh set at “¥Fil. V. should indicate the
same pntcntin]: also, when the positive ter-
minal is connected to the positive filament
prong, the negative to the cathode, and the
switch set at “cathode”

The final pre-service test is made by con-
necting the negative lead to the plate connee-
tion of cither socket, and the positive to the
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cathode. With the switch in the “Plate
Volts” position the D. C. meter should read
backwards; and the milliannmeter should
show a slight reading at the “15" position
of its toggle switch.

Using the Analyzer

The primary function of a sct analyzer is
to cnable the Service Man to check the
cleetrical conditions, which exist at the sue-
cessive sockets of a receiver, against the
normnl operating  data, furnished by the
manufacturer. It is advisable to check the
tubes in their order, following the signal
throngh the reeeiver; that is, begin with first
R. F., second, etes detector, and then the
auwdio stages in their order, Instractions
will be given here, as to a student, for the
benefit of younger radio workers.

To start the analysis, the first R. F. tube
is removed and inserted into the socket in
the tester, and the plug at the end of the
cable is inserted in its place. A S-prong
plug is attached hut, if the socket is of the
4-prong type, then an adapter with a 5-
prong socket and t-prong base is put to use.
The sct is turned on and the volume con-
trol adjusted for maximum.

First, the applied filament voltage is meas-
ured by turning the sclector switch to the
position marked filament volts (“Fil. V.”).
If the set is & 1), C. hattery-operated type,
the push-hutton labeled “30” is pressed and
the reading taken on the lower or 0-30 seales
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but, if it is an A. C. set, then the A. C. volt-
meter is cut in by throwing the switch to
the side marked “in” and the reading taken
on the lower or 0-10 seale. It no filament
voltage is present, it is evident that the fila-
ment cirenit feeding the first R F. tube is
open or shorted at some point.

Next, the plate cirenit is checked up by
turning the sclector switeh to the position
marked “Plate Volts” 'The voltmeter button
marked #3007 is piessed, and the reading
taken on the upper or 0-800 scale. I po
plate voltage cxists (as shown by a zero
indication) the trouble may bhe a defective
rectificr tube, or a break or short somewhere
in the “B” supply circuit.  If the plate
voltage is low or high the line-voltage should
be checked; the rectifier also may be weak.

The plate enrrent also can be checked at
the same time by reading the milliammeter.
The switeh is always left in the 150" posi-
tion; but, if the reading is below 15, it is
thrown to the “15” position, so that a more
aceurate reading can be obtained.  (Impor-
tant: As soon as the reading has heen taken,
the switch must again be returned to the
“[50” position.) If the plate current is low,
it may be duc te a weak or defective tubes
the line-voltage nay be low or the grid bias
too high. 'Too much plate eurrent may be
due to excessive “B” voltage, to insuflicient
grid bias, to a defective tube, or to a high
line-vottage.

(Continwed on puge 235)
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The schematic circuit and wiring conncctions (cxplained in
of Fig. B, while the buttons, jucks and steitches are shoien
selector switeh are indicated at the lower conter,

Fig. 1

The cnd vicwe of the plug
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the text) of the R.T. A. Set Analycer; the
from the wpper side of the panel (in reverse order) in Fig, .

arrangement of parts corresponds to that
The conncetions of the

(losver left) corresponds to the bottom vicw of the U'Y socket.
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Operating Notes for Service Men

Some of the Points to be First Examined Whe»
Servicing Well-Known Models

By BERTRAM M. FREED

N old adage, “History repeats itself,”

ix suggested continually in the repair

and  servicing  of radio  receivers.

Certain makes and nwdels have defi-

nite points where the first weakness is most

liable to appear: and the Service Man who

knows these tendencies can do the quick-

est and best job. Some of the key posi-

tions of o number of well-known receivers

have been found, in the writer's experience,
as follows:

Bosch

In the Boseh 60 A, C.," a most remark-
able condition may be founds on tuning for
wogiven station, it may be fonnd in two
places, cach ten kiloeveles on the dial from
its nornmal position,  This condition will he
accompanied by lack of volume, insensitivity,
choking, and improper operation of the silent
tuning meter.  The tronble Hes in a small
(one-inch) hlack and white resistor, which is
located direetly nnder the second "21 socket
from the left (looking from the rear of the
chassis) and is connected in the detector's
sereen cireuit.  If this resistor is defective,
it mmst be replaced with a one- or two-
megohm leak.

In this model, as well as in the “587 when
the local-distance switeh is in *local™ posi-
tion, the acrial is disconneeted, and o 500-
olim yellow earbon resistor is placed in
serics  between  the  anteima tuning  con-
denser and ground. Tf vibration eanses the
ends of this resistor to loosen and ecanse an
“openy” sigmal pickup in local position will
be preatly decreased or lost entirely.

I both these models, hum or resonanee
will be caused by open civenits in the I-mf.
condensers connected between one side of the
lie and the ehassis.

rr =

Fig. 1
Portions of the Celoninl 337 and 34" circuit
abotre, grid resistor fn the  posh-pull input;
belowe, a coupling wnit n the bawd-pass filter,
ontside the elcctrical system of the receiver.,

Brunswick

In the Brunswick “31 A C” filter-con-
denser block, the corponents seldom break
down or short: but their opening results in
abnormal lnung bridging the filter condensers
sueeessively with a wnit of one or two
microfarads will soon determine the section
at fault. Erratic reception (that is, sudden
loud birsts) ean usnally be traced to the
contacts of the local-distance switchs the
switeh serews shonld be tightened and the
Mades bent until contact can he made only
upon closing the switch,

In the 157 and “22" Brunswick models,
resonance e may he eliminated by re-
moving the small  (0025-mf.)  condenser
which is  soldered to  the loeal-distance
switch: it will he found also that the per-
formance of the reeciver has been ek
improved by this change.  Cases of fading
have been eaused by short-cireniting of the
small Black, oblong bypass condensers located
next to cach UY socket.  The symptoms
are rapid changes in volume under vibea-
tion: and the condensers are easily checked
by bridging them  with Vi-mif. capaeities.
Inoperation, with lowered plate voltages, as
often said before, may he caused by a short
in the I-mf. condenser acrnss the filter out-
put: this is identificd hy two green wires,
cmerging from the filter block assembly, and
conneeted to the last two lngs of the termi-
nal hlock.

Colonial

In the Colonial 33" and “34," the most
commmon defeet is found in the 121,000-0hm
voltage divider: the carbon-strip wound re-
sistor often will not the  current.
Failure of the 11,000-0hm section will result
in lack of voltage on the R, I, plates, while
if the 60,000-0hm scetion opens, there is no
voltage on the sereens, The 50,0000l cen-
ter section usually gives little trouble; hat
the indication when it is open is oscillation,
and R, T sereen and plate veltages higher
than 90 and 200, respectively. (See page 82,
August, 1931, issue,)

The 200l center tapped  resistor lo-
cated between the two '35 sockets, and in the
tegative leg of the power supply, may be the
cimse of an inoperative receiver: the negn-
tive side of this resistor opens more fre-
quently. To short this will give reception;
It this expedient should be only tenporary,

Occasionally, one of these models will he
found to oscillate very weaklyv: aligning the
st on the higher frequencies will give oo
reception on the lower frequencies, and viee
This condition may be due to one
or more open 0.2-anf, condensers, located
heneath the  condenser-gang  shivld:  these
are by-passes in the secondary returns of
the first, second and detector stages. One
terminal is soldered directly to each coil.

Distortion and ek of grid bias on the

carry

versa,
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45 amplifiers is seldom due to an open hins-
ing resistor, in these models; it is much
more likely to e found due to an epen
100,6000-0hnt (green) carbon resistor, which
conneets from the ecenter tap of the input
push-pull - transformer  secondary  to  the
chassis, and is mounted dircetly on the
transformer (Fig 1.4).

It may, infrequently, be found that vol-
ume s pood on all stations except those
at the higher frequencies, althongh resistors
and condensers test perfect; tube voltages
are O.K, ete. The eause of this condition
will probably be found in two small hobbin
coils, which are mounted in the antenna and
fiest R I, units of the band-pass filter; but
these ave eleetrically unconneeted to the cir-
cuit. The bottom shield must be removed,
and a continuity test made of each coil
(> and B, Fig. 113),  Since these are used
to couple the tnning unit more cifectively,
an oper in cither coil will cause reduced
volume: it will probably oceur at the Iy,
from which the lead breaks away.

/' CHASSIS
{
PART OF |
VOLTAGE
DIVIOER 7
~ G.RETURN
b B CONTROL o Ve
S—— — —

Fig. 2

Tuput of the Stromberg-Carlson “10° and 1Y

showing the *‘rauge” condenser and the con-

aeetion of the wvolume control
Stromberg.Carlson

Little trouble is experienced  with  the
Stromberg-Carlson “10™ and *11," except in
certain instances: the most common troubles
lie in an incfective range control or volume
control.  Since some Service Men make a
practice of using a gronnd as an acrial, the
small (0153-mf.) range condenser is  sub-
Jeeted to a stress for whicl it was not de-
signeds it vometimes opens, and sometimes
breaks down.  In the fiest case, pulling the
switeh ont has no result, and reception will
be wnchanged: in the sccond, the aerial is
shorted dircetly to ground when the switeh
is in local position, (Fig, 2.)

Ineffectivencss of  the  volmme control,
when the set will operate at full vohime
withont regard to the setting, may be cansed
by one of several defeets; most frequently,
by the 100000-0lin (black) earhon resistor
connected  from the contvol-grid return of
the first and third R, I, tubes and the armn
of the potentiometer, Somctimes a shorted
M3-1af. condenser will canse the same effect ;
these condensers are in the same unit, be-
tween chassis and the secondary return of
the first and third tubes.

This condenser mit will be seen, on the
under side of the chassis, hetween the first
and second R, I, socketss only two higs
are visible, eaelr ecomecting to a eondenser,
while the can is common, heing nounted on
the chassis.  The 100,000-ohim  resistor is
contained, with another resistor, in a bake-
lite mmonnting, loeated next to the condenser
unit.
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Annoving fading, found lately in the
Stromberg-Carlson “642” and “654," was due
to the wnit containing the detector’s plate
choke; the inclnded condensers short inter-
wittently to the metal can.

Sparton

On Sparton “737" and “7107 models, the
type-485 tubes ay be the cause of hum
and lack of control over volume; seven of
these are used in the set. ‘The number of
shorted, loose-element and microphonic tubes
of this type found upen installation is
probably inereased by the method of ship-
ping them along with the set.

With the great number of scts of this
make in use, service calls due to fading are
jucreasing; the eomplaint is usually of “a
continuous cutting in and out of volume.”

So far, three types of causes have been
found. The first is in a poor contact be-
tween the band-pass pre-selector unit and
the R.F. amplificr proper, which 1 have
described in a previous article in RRamo-
Cuarr. The connection is made hy a hayonet
pin sliding into a speecial spring socket or
clips the spring must be tight, and the pin
guided correctly into its receptacle.

The R.F. unit, with five stages of am-
plification and a deteetor, is untuncd.  The
coils are wound on small wooden hobbins
which are fastened hoth above and below
the subpancl earrying the tube suckets; the
wire is very fine and may readily snap at
the soldering Ing, or where it emerges from
the hole.  While a make-and-break con-
neetion may not interrupt reception alto-
gether  (sinee the primary and secondary
are wound together, giving very close conp-
ling), the intermittent increase and decrease
of the signal transfer is very marked, Sore-
times intermittent shorts of a coil cause sim-
ilar complaints.  ‘The usmal remedy is re-
placement; though sometimes the loose end
ean be fished out and resoldered into place.

A third trouble is less frequently experi-
eneed: if the nuts work loose from the holts
which ground together the units of these
sets (by metal strips passing under them),
intermittent connection is produced,

Victor
In the Vietor five-cirenit *“Micro-Syn-
chronous™ chassis, used in the 57" and

other models, faiture or burnout of one of
the many R.F. chokes may ocenr; these arve
nsed in the plate aund sereen-grid leads of
the R.F. tubes. The temptation of the Serv-
ice Man to restore operation by shorting
the defeetive part shontd be resisted: for
the removal of the choke makes possible
circuit oscitlation, which will ruin tone qual-
ity and make tuning difficult.

Before servicing Victor *R15-35," “RF-39"
and SRE-57" receivers, it is good poliey for
the Service Min to equip himself with sev-
eral earbon  resistors and  several RoOF
chokes: seldom is any other part of these
reeeivers the canse of complaint, The most
common reason for lack of operation is an
open detector plate resistor; this  500,000-
ohm earhon resistor is located beneath the
hakelite resistor bracket.  Although the cur-
rent flowing through it is never more than
0.4 milliampere the original resistor may be
unable to carry the current: replacement
with a 2-watt component is advisable,  (See

(Continued on page 243)
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Sales Dollars from Your
Telephone

A Discussion of the Methods of Inducing the Customer
to “Give Us a Ring” At the Right Time

By FRED E. KUNKEL

IIEN a enstomer wants radio service,

e wants it in a hurry. Is your tele-
phone number well knownt  Is it casily re-
membered?  How many people know your
telepbone  number offhand:  How  many
people have your telephone nuumber at their
finger tips and associate it with your busi-
ness in their minds? Do you make it casy
for customers to call up your office, or do
they have to fumble through a big fat tele-
phone book for your nuwmber?

One cannot  overestimate the value of
one's telephone munber. It shonld oceupy
a prominent place in every piece of adver-
tising, on letterheads and biltheads, civen-
blotters or what not, statements of
account, reccipts, wruppings and containers,
Digplaying yonr telephone number promi-
nently adds thirty per cent. to the value
of yonr advertising.

Newspaper advertising, when used, should
alwavs feature the telephone, which is just

lars,
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as important as the finn name and address:
and a reproduetion of a telephone or of a
person talking into a telephone is laways
an insured eye catcher.

“The telephone,, if rightly advertised, is
vour greatest silent salesman,” says o
radio Service Man interviewed: “It pays to
ciphasize your telephone nunber in all of
your advertising, and partieularly in the
classiticd telephone directory, which s fre-
quently a great fivst-aid to sales building.

“Advertising vour “phone number promi-
nently in the telephone dircctory with ample
display space is not only profitable adver-
tising, but it also brings in business; beeause
the classified section of the telephone di-
rectory is  fust becoming a dictionary of
where to go, what to buy, cte.—thus inaking
a were listing unprofitable and a prowminent
display advertisement a sure business getter.

“When a person is unfamiliar with your

(Continved on page 242)
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Mr. Kunkel sent with his article a bunch of ads. of which these are samples. Cut out one, and

lay it on a page of the telephoae book,
becomes, <eith good. hand-lettered display:

It weilt b seen Dree much more attractive an adrertisement
and fu a city of many scrvice organizutions, it is

necessary to hate Yonr advertising stand ont of the crowd

www americanradiohistorv com
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Radio Service Data Sheet

RCA VICTOR “MODEL R-5" RADIOLETTE

Also Graybar “Model 4 Graybarette;" Westinghouse “Model WR-14;"

General Electric Model “G. E. T-12"

In this smallest RCA-Victor receiver, the remove the chassis from the cabinet: Deing
following arc the coudenser and resistor values.  careful not te disturh the setting of the dial.
Condensers Cl, €2, 14- to 320-mmf. tuning The gaug condenser plates should bLe fully
condensers. shunted by 4- to 26-mmf. trim-  meshed with the stators: otherwise, the dial
mers: C3, .00013-mf.; C4, C5, Co, 0.1-mf.; drum must be adjusted until they are. llaving

C7, .001-mf.; C8, C12 0.25-mf.; C9, .D2-mf,;
C10, 320 mmf.: C11, .005-mf.; C13, 10. mf.,
(electrolytic); C14. Clo. 0.5-mf.; CI35, .05-mf.;
C17, 2 mf.

Resistor R1, 20,000 ohms (volume control);
R2, 600 ohms; R3, 28.000 ohms; R4, 8,000
ohms; R3, l!i-meg.; Ro, 45000 ohms; R7,
Y%-meg.; RS, 20,000 ohms; R9, 13.000 chms;
R10, 280.000 ohms; RI11, 50.000 ohms.

Operating values are as follows. Filament
potentials: \'1, \'2, V'3, 2.2 volts. Plate enr-

reats: VI, 4 ma.; V2, 0.25-ma; V'3, 30 ma. 5w, s
Control-grid potentials: Vi, 3 volts; \'2, 7 i s
volts; V3, 2 volts. Screen-grid potentials: = Rl 1l 1
V1, 85 volts: V2, 65 volts; V'3, 235 volts. Plate A L i i
potentials: V1, 225 volts; V2, 100 volts; V3, Pt : i
215 volts.,  Ilecater-to-cathode ypotentials: V1, i 4 i
3 volts; V2, 7 volts, is

The only volume control in this receiver is
by variation of potentiometer R1; the regenera-
tion which exists in the cireuit of detector V2.
through fcedback between the secondary and
tickler coils of 1.2, Deing non-adjustable. The
tickler coil is wound in two sections (high-
and low-wave) to obtain even regeneration over
the broadcast band. The ontput of the detector

made certain of the positions of the condenser
plates, replace the chassis in the cabinet.

With the oscillator working at 1400 kec., and
coupled to the inptt of the radio set, set the
dial scale at 85 and put the receiver in opera-
tion. IMace a soft pad uu the service hench
and tnrn the receiver on its side. It is now
convenient to adjust the trimmers: a special
wrench is required. A second alignment com-
pensates for any interlocking of adjustments,

OWy[(&

is resistance-capacity coupled to the single stage @_/ 1
of A.F, amplification—pentode \'3. Vi V4
Grid bias for the pentode is obtained from V3
a portion of the voltage drop across the field AN T = BLAC f
coil; due mostly to the plate current of V3, S-S E
which is a considerable portion of the total bl
drain.  Comnsequently, increased current through HI
this choke coil, due to a strong incoming signal, —
causes an increase in the grid hias; thus oh- HE [ an 3 ul
taining autematically a certain degree of com- {. T .
peusation which prevents overload. 2 AL
One filter condenser is of the electrolytic E i
type. and the other is of standard paper type. B
Align the R.F. circuits at 1400 ke, Tt is \\.-\i\'. ; X
advisahle to use an andio-modulated service W 3 o A
oscillator. connected to the input of the receiver,
and a thermo-galvanometer connected to the J
secondary of the ontput transformer (in place
of the voice coil of the dynamic reproducer), f
to obtain accurate alignment of the tuned
circuits,
The first step. in resonating the tuner of the
“Model R-5" is to tnrn the station selector's
knob until the reading is exactly 0, and then ']OV.,A.C. o
c15 U 17 SPEAKER RED ==
T YELLOW BEME . é‘zc;z"‘_ 2(.MF | g' l TE:OT\:‘D“L — YELL W——K_
—RED \ -25‘““-5‘{ ol \ a 3 b 8 Ix T E| o
I YELLOW o \ | | g 2 - Yy T
BROWN sl U A ) T 7 ™G :
480 OHMS TOTAL i foswl | \ Iy T n
BLACK -AND BROWN——— T T T b = e B B
ki e -,, \ /l- L/ 2.000 OMMS
BROWN ;‘5 g 7 MF. T§ W oa \ | ——
g A 3
-BLack wims ~—————BLUE i 8 g a ¥ 04! 3 8.1 ﬁ.é 350 OnMS
TRACER YELLOW-AND BLUE—— ay *TY & b MF. t.'q =
I 3 3 | b
BLVE B '
ANT.
BTG @e e co| )Y qec er
/ L = p L sw,
I3) e 24 o a1 i I e |
| o ol et TPy Yl o e E=1l
FHI/I g BT o v O ._al_
A i Eafll - 1 e
E * o) F_'.\- 199 Ra - ||i:_:
1 @_' all 7= =gl
T2 1 o -!-'r‘
L3 3 v3 < =
(a1) 53) T RY =3
R -—4
7 R1D ) o
‘—r— = -3 oL =
] CH X iy
[ L (4] (2000 | =
A L 15
CHASS1S (<] ] "
GND, T 11ov, A.C.

Fiaures in parcntheses are resistances (n olims); coil terminals correspoad to the layont. Other details are showon in shetches abore.,
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Superregenode

Sensitivity on the Highest Frequencies, Simple in
the high power Obtained with A.C. Operation

E. DENTON

the eliminator's high-voltage tap and  the
*13 < 300" connection to the reeeiver chassis,

This method may place two voltage divid-
ers in shunt—one in the receiver chassis and,
perhaps, one in the "DB” elin inator; difter-

to one megohm to reduce the voltage to the
correet value to ateh the characteristics
of the voltage divider in the receiver chassis.

‘The type ’47 pentode operates best at a
plate potential of 250 volts and a control-

Fig. A

The A. C. receiver, showing the exterior coil mon utings.

The cxternal “B” power unit, filament

transformer, and dynamic speakcr appear behind it The controls are casy to operate.

ences in eliminator design determine whether
it is desirable to conneet in the “B” supply
cvirenit to the recdiver chassis a eirenit-open-
ing switeh, to prevent drain of the “B”
hlocks when the set is not in nse. Where the
B climinater civeuit from *B 4 Max,” to
“B—" tests “open,”  when disconnected
from the light-lme, there is noe need to use
such a cirenit-opening switch,

Any standard "$5-type power pack may be
used, as long as it delivers about 65 ma, at
300 volts or more; in the latter instance, it
pay be necessary to conneet in series with
the “B 4 " lead of the climinator o heavy-
duty variable resistor, such as the compres-
sion-type  Clarostat, with a range of zero

grid bias of 165 volts, In the A. C. Super-
regenode, this plate or “B” potential is ob-
tained direetly from the cnrrent-supply sys-
terng while from the total output of this
svstemn must be subtracted the required “C”
bias  (obtained by means of bias resistor
7 and, for V3, R3).

The voltage divider in the receiver proper
must be adjnsted carefully to obtain maxi-
mum cfficieney; the setting of its taps will
vary with the output obtainable from the
power pack, as well as with the demands of
the individual pentode tube selected. The
voltage readings at the taps should be abont
as follows: A, 18; B, 90; C, 1803 D), 250;
and ¥, 350 volts. A slight readjustment of
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A may be needed to obtain maximum A. F.
amplification; this is the wmwost critical oper-
ating value in the reeeiver,

The use of u scparate filanient winding
for the pentode, as specificd, is not abso-
Iutely essential; it is possible to operate all
the tubes from a single 21,-volt winding, to
which the two sets of fitament leads shown
are conneeted,

The power supply should be kept away
from the set; so that the magnetic fields be-
tween iron-core units in the recciver do not
conple with the filter chokes and the power
transformer.

Assembly of the Receiver

For details of the aluminum case em-
ployed, the reader is referred to the August
issue of Ranto-Crarr.  No mechanical detail
drawings are included in this article; since
experinienters will use the parts that are
available; and it s impossible to specify
drilling holes for all the existing types of
suitable cynipment on the market.

If the eonstructor follows the mechanical
design of the author (see Figs. A and B},
the following method of assembly works out
well:

On the top eover, mount the antenna coil
and sccondary plug-in base L1, and the plate
coil buse [.2; spotting themn so that they are
monnted in line with their tuning condensers,
The effect of placing the coils on top helps
the type "2t tube to oscillate more readily;
since magnetie conpling between the plate
and grid coils is added to the inter-elerient
capacitative coupling of the tube V1.

On the rear panel, or back, mount the
antenna and ground posts 1 and 2, the out-
put tip-jack terminals 9 and 10, and the
receptacle for connection to external power
supply leads Nos. 3, |, 5, 6, 7 and 8,

‘I'he front panel carries the grid and plate
tuning condensers, C1 and €2 respectively,
which are mounted heneath their respeetive
coils.  The upper vight-hand knob controls
it2, which is insulated from the panel and
varies the voltage on the oseillator’s plate;
the lower knob, governing R1, which is also
insulated from the panel, controls the sereen-
gridt voltage of VI

Varying the Suppressor-Frequency
The switeh Sw. which cuts in or out the
condenser C3 shunting L3, changes the fre-
queney of the local oscillation. With the
(Continued on page 231)
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Fig. 1

The (;'r_.-uiz of !’"‘._'L(‘. Swperregenode fol!o:t's the principle of the receveor using 2-volt battery tubes, which iwas ilustrated in the 4ugust issue of
Rapin-Crart: but ducorporated a scrcen-grid first audio stage, as well as the necessary changes for currcut suppix. At the right, an alternatice method
of coupling the suppressor-frequency into the detector tube is shoten.
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The “Antipodes” Short-Wave

Super

RADIO-CRAFT

Converter

A Self - Powered, Sensitive Frequency - Changer
Adapted for Distance Work With Any Electric Set

By GEORGE F. BROOKS

NT. of the greatest difficultics encount-
0 ered, when using a Superhet couverter,
is to couple it in the most efficient manner
to the B.C. (broadeast) receiver, to ap-
proach as near as possible a  maximum
transfer of signal energy, It is rarely con-
venient to alter the antenna input of the
B.C. set; so this mnst be provided for in
the output of the converter.

For the past year and a half nearly every
converter deseribed has unsed a type 24
tihe detector: though, since practically all
B.C. sets have a comparatively low imped-
ance in the antenna input circuit, it is
ridicnlous to attempt to transfer encrgy
from a cireuit having an impedanee of at
least 500,000 ohms (when using the ‘24 as
a detector) to one of about 8000, which
is about the maximum of any receiver’s an-
tenna input circuit.)

Of course, it is possible to lead a wire
from the ountput of a eonverter to the grid
of the first R.F, stages It this would detune
it to some extent, so that any theoretical
gain obtained would be minimized in effect.

Then again, tuning the ontput of the con-
verter to resonance with that of the chosen
wavelength of the B.C. set would give the
desired atehing; but this means an extra
control with its attendant complieations (par-
ticularty the probability of R.F. oscillation
in the B,C. set at the higher frequencies).
This method may, however, be nsed safely
and to sonw advantage on sets such as the
Radiola *“33" and others with untuned first
R.EF. stages (Fig 2.\)

Effective Coupling
Without entering into further technicalitics
it is ohvious that the "27, with its compara-
tively low plate resistance, offers the sobu-

tion. Troe, it is less cfficient than a 24,

_ — TO LUG ON
TRIMMER

TRIMMER, I i 'SGNDENSER |

2MEGs T B TO ANT, POST

d ,/ DA 7 oF B.C. SET
20

g

An, 00025 MF,

+ 110V, A C.

Fig. 1
The complete cirenit of the converter, using
three "27 tubes, one as rectifier. A jack switch
gizes choice of long -or short-tcare reception on
the B. C, set

which makes a very sensitive detector; but
it is more adaptable for our purpose and,
when ased as a heterodyned detector feed-
ing into the antenna of a standard B.C
set, the better mateh results in a much
louder signal

aving decided upon that, we now en-
counter another difficulty; that of obtaining
the necessary voltages, hoth filunent and
plate, for the converter,

It has been the practice in the past to
tap off these voltages from the B.C. sets
cither frow the power pack, when this is a
separate unit, or by means of adapters
placed under a socket, usually the last
R.E. stage,

'27  00QBS-ME. .002-MF.app Am.osa.c.ion

Fig. 2
thote, a method of coupling to a Droadeast
vecciver sohich is suitable soith certain models.
Belote, a satisfactory power circuit for the
purpose

This is a had method: for, in addition to
the inereased load on the power supply of
the 13.C, sct, the drain of seven or eight mills,
reguired by the oscitlator and deteetor, and
the extra 3.5 amperes drawn hy the fila-
ments, has the effect of redncing the voltages
supplied to the tubes in the B.C. set. Con-
sequently the amplification is lowered; not
to wention the probability of damage to the
power transformer

A very sinple power sapply, which can
be built into the converter, as shown in Fig.
213, consists of a ‘27 tube nsed as a half-
wave rectifier, delivering abont 12 mils, at
a voltage of 98 to 196 (depending to a great
extent upon the voltage of the A.C, line
and the D.C. resistanee of choke Ch.)

Numerous experituenters claim the origi-
nation of this circuit; but this writer is of
the opinion that the credit should go to
. A, Stapler (late of the Vietor Co. and
now LFuropean  representative  for Fox
Movietone ('0.) who used this arrangeinent
in 1927, to supply the necessary voltages to
a portable oscillator for serviee work,

The Frequency Changer
Perhaps  the most  interesting  feature
about this converter is the method of
coupling between deteetor and uscillator, On
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i ity

Fig. A

One  way of
solting the
furniture prob-
lem; the con-
wverter thus
housed is ot-
tractive  and
handy to move.

B.C. supers it is the custom to couple the
grid circuits, inductively or capacitatively.
On the B.C. hand this is quite suitable but,
on wavelengths below 30 meters, it is ont of
the question,  Sufficient to say here that
coupling between the grid cirenit of the os-
cillator and that of the detector must he re-
duced to a minimum; and coupling mnst
take place hetween the untuned circuits,

Thus it wonld appear that the most logi-
eal point wonld be hetween the plate cir-
cuits, but here again trouble arese.  Tor
some reason, not clear to the writer, plate
coupling caused severe hand capacity, which
could not be overcome, even when the con-
verter was housed in a copper can,

A number of other systeins were tried ont,
but the choice was finally narrowed down to
the two miethods shown in Fig. 3. Inductive
cathode conpling was first nsed and, while
efficient otherwise, had the effeet of reduc-
ing the intensity of oscillation on the higher
frequenciess neeessitating the use of a "24
oscillator  with  variable voltage on  the
sereen-grid (as shown in Fig, 3 at “A”) or
sorme other means of varving oscillation in-
tensity,  This means another knoh te twist,
and is objectionable in that respect: so the
final choice is that shown in Fig. 3 at .
The choke R.EF.C s a regnlar B.Coounit
and must not be bypassed. ‘The writer ad-
vises that it be mounted directly on the os-
cillator tnbe socket without recourse to a
mounting serew  throngh its center: as a

J—— — = 50,000
[ ] T L | OHMS
LD fL
= - e
B =
== =1
e oF ——ee
S, e .
I.'_'i
. =
INDUCTIVE ——
CATHODE e =
FEED t':,, A=
g
05C.

X
65 MH. RF
CHOKE

CONDUCTIVE CATHODE FEED

Fig. 3

The method of coupling oscilletor and modu-
lator, shown above takes an added control; so
mar below twas used for simplicity,
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matter of fact it is a bad policy to mount
any R, choke by a center serew, and this
should be avoided whenever possible.

Design and Assembly

From the complete layout (Fig +) it will
be seen that a 4-mf. electrolytic condenser
(8 mf. js advisable on 25-cyele lines) is lo-
cated at cach corner of the sub-panel. The
plug=in coils should be placed as far apart
as the panel will permit.

Below the sub-panel, as shown hy the
dotted line in Fig. 4, are located the trans-
former choke, the detector tuning condenser,
and the grid-leak-and-condenser.  Tinmedi-
ately in front of the detector coil and he-
low the suh-panel, is the tritnming conden-
ser. which is adjusted through a %-inch
hole in the sub-panel; this should he set for
the antenna with which the converter is to
he used and then need not he changed. The
hest way to do this is to tune the osciltator
dial to some point around 50, and then set
the trimmer in or ont until the arrow on
the detector knob is about vertical,

Space was at a premium in this case, s0
midget condensers were used; unfortunately,
the only value obtainable at the time was
200-mnf., making tuning rather eritical on
the higher frequencies. Therefore, a midget
fixed condenser of 0005-mf, was connected
in series with each tuning condenser, giving

RADIO-CRAFT

band is active, Tt was felt, therefore, that if
the 25-52-meter band could he covered with
one pair of ceils, less changing would be
NECeSSarys

Operation and Results

With the coils wound as specified and
nsing an wavelength of 480 wmeters (this hap-
pens to be a eleared channel so fav as the
New York area is and also
fairly sensitive point on the writer's set)
the upper sefting of WEXK on 2525 meters
is at ¥ on the “Ose” dinl; 12RO at Li;
GSSW at 144, FYN at 165 VK2MLE at 27
and 48, (3128 weters); VK3MIE at 31 and
52 (3155 meters).  W2XE, WS8XAL,
WONF, and other American stations in the
£9-meter band cone in hetween 80 and 86
(lower setting); the Newark airport on 52
meters is logged at 9t

Fhis is on the 25-52 meter coils, On the
lower wavelengths, there is little life other
than serambled speech and codes oceasion-
ally W2XAD is heard on 19.68 meters,
Above 52 meters there is a host of *Fhas”
on plone, and other signals too numerons
to detail.

‘The knob on the right controls the “SW-
B¢ switeh; this is a Yaxley “Pup” ar-
ranged as shown in Fig. . With this wired
as shown, the converter may be left perma-
nently  connected,

Simply change over the lead-in from the

concerned
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AMALGAMATED WIRELESS
(AUSTRALASLN) LIMITED
Hireless House
167-9 (Jueen Street, Melbourne,
2nd July, 1931 I
Mr. G. . Brooks,
9408 78th St.,
Ozone I"ark, N. Y.

Dear Mr. Prooks:

Very many thanks for the interest yom
are taking in our experimental transmitter,
VKIME, We have recvived your reports
for 15th April, 23rd Aprit, 29th April and
the 2mil May,

Your report of the 13th April, supported
by the gramophone record, is the most in-
teresting one we have yet received.  We
have tried the record and, comsidering the
number of stages throngh which the trans-
mitter has passed from the microphone to the
outpnt of your gramophone record, the qual
ity is very goodk.  In such circumstances, it
would be rather ambitious to think that final
reproduction from your® gramophoue record
world clusely approximate the trausmission
as it left the acerial; but it was .extrt‘mely
interesting to hear VK3ME on your record.
We thank you partienlarly for sending us
this record and we hope to hear from you
again.

Yours faithfully,
AMALGAMATED WIRELESS
(A/ASLEN) LT,
1. Jousston, Engincer.

Copy of a werification of his rceording, received
from Melbourne, Adustralia, by Mr. Brooks.

used by the writer is a Sonora  (1928)
“Model 407t using the equivalent of three
27 tuhes in a Loftin-White R, amplifier;
the usual detectory and a 27 stage of ALK,
with push-putl 245 output.

With this combination, some excellent
home recordings have been nutde of  the
chimes of “Big Ben” in London, Fngland,
as relayed by GSSW; also selections of
operas from 12RO, Rume, Italy; and an-
nouncements  from VK2ME and  VK3ME,
Sydney and Melhourne, Australia,

In conclusion the writer would like to
mention that he will faithfully reply to all
inquirics on this converter, and will assist
as far as possible those whe are sufficiently
interested to attempt its construction.

List of Parts
Two Hemmarfund 200-mmf, midget con-

densers - (140 mmf.  preferable, as ex-
plained) ;
One  Nativnal “Type G” dial, clockwise

movement H

(Continued on page 249)

[ = antenna post of the B.C. set to the “Ant”
- — 0 —— S -—’ post on the converters run a lead (as short
¥ - -+ as possihle) from the output pest on the
2y Flaoe converter to the *Ant” post of the B.C. set
n (no ground is necessary on the converter);
T veoa L Y pia. make the necessary connection to the A.C.
‘°°7“9""~ “““"“{"‘" 7" supply and you are all set to go.
WKom. | While the best results will he obtained
T T e —:‘:./_1'_ B with any modern B.C. receiver using sereen-
2} & _]"i" 2 grid tubes in the R.F. amplifier, this eon-
l ;!--‘—fi- verter has been tried out with great success
e rC on several sets of the 1927 vintage using "26
*'_7_ < -t tubes. As a matter of fact, the B.C. set
10" oY PR —————
QanT, Ge-ourpur
Fig, 4
————— r-—--- The panel is shoun in
TRIMMER ' the smuall sketch aburve
\:51 ) aith fts dimensions: it is
o ¥ . ! : wooden,  The  general
lOJ H V%LhT . 1 CHOKE | lavout appears belotw and
[ | TransrormeR | ' JOH. ! may be compared cwith
L- _ J :. J| the  photograph
e
GRlDLE);:: AND IF
/ o N
- i ] CH Y
{_ -ll ‘\.11’ “-/’
P 05¢.
] TUNING
L4 CONDENSER 4 MF.
it | | 1
=‘ﬁ‘ -
w effeetive value of 143 nonf. which s snit-
1ble. Fig. B
The coil winding data are given with Fig, Thvdrhﬂ-f-ri-‘ af the *.fn-
-, e . . e e . tipodes”™ comverter (the
i; the TeHsOn for H'u llllllhll:ll' :sh.p.s is that eeasoohrorlii Ry
nost of the interesting reception is between g:' seen a!;aw.) It will
25 52 ders, e s . r scenw that parts are
‘ 5 and 52 mete rs, il f_‘“ l.nf us are ithle few, and  shiclding is
0 devote much time to listening during the not required. () peration
qarly morning hours when the 14-24 meter is simple; there are only
= fwo controls
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The Speech Inverter

“Scrambled Speech,” That Peculiar International
Language, is Familiar to Many Short-Wave Fans.
Here is How it is Created,

By C. H.

OU may have guessed, in view of the
distortion found in radio receivers.
that many startling ceffects could be
produced were it not for the nseless-
ness of such “stunts™ at speceh frequencies.

The  pmsh-pull - amplifier, for  example
though renowned for the faet that it auto-
nudicatly cancels out  distortion, will pro-
duce nothing but second larmonics of the
injut if one of the windings is reversed
as shown in Fig. 1.

Now, although harnmics are easy to pro-
duce cleetrically, we have not as yet dis-
covered any suitable method for produeing
the wnb-harmonic or “fractional™ frequen-
cies, Thus, if we were to “mess up™ a sig-
nal by prodoeing and transmitting a har-
e thercof, there woull be no way in
which we contd rescue the signal and bring
it back to its original form.

Denwnstrators have recently shown, un-
der the auspices of one of the large clee-
trieal manufacturers, a device for speech
“inversion”™ in which the words spoken into
the microphone come out distorted utterly
beyond recognition by the ear—but still in
such a state that they may be rescued for
translation.

Use of such a system in transoceanic
telephony  results in privacy of messages
without resort to speeial svstems of trans-
mission.  Outside of this (and the possi-
bility of broadeast programs being “sewed
up solidh” so that the listener would have
to pay for his entertainment) there sceems
to be little use for such a device. It does,
lowever, make an intercsting toy for scien-
tific demonstrations,  ‘The  operator says
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thove, a elrcuit producing a second-harmonic

ontput, Belowe the straight=line graph (diagonal)

of the differcnce-frequeney created by a varying

audio tone modulating a constant 5000-cycle
oscillatiie.

W. NASON

something in plain Fnglish into the “mike”
—sneh as “telephone cotpany”—only to have
a bit of pibherish sucl as  “play-o-fine,
crink-o-nope.” come out of the speaker.
Then, by studying the effeets, he may re-
verse the procedure; e speaks some un-
intelligible phrase into the wmicrophone, so
that the voice from the lond speaker will
he fraught with meaning.

Method of “Scrambling”
This is done by a complete inversion of
the freguencies of speechs that is to say,
the “lows™ become “highs, and vice versa

MODULATOR DEMODULATOR LOUD
MICROPHONE SPEAKER
\_ 3 . \

“FILT
FILTER FILTER 15,000~

0SCILLATOR]
-
25000 é D
%
520000 e L B A
5 7 7l
15000 8 4
=] ;
210000 c : L
[
5,000)-3-~-- z -1
A M 1
Iy [
Fig. 3
cAboze,  generval  arvangement  of  the speech

scrombler; belote, the corvesponding stages of
the signal. A, natural specei-band: F simpic
overler=carrier; C, inverter-carvicr, modwlated

0, lotwe-pass  suppression; I, high-pass  sup-
pression; Fooiweerted  sideband i G, densodu-
lating  carrier; H. inverted- or  serambled-

speech=band, as transmitted

(Fig. 2). ‘The resultant sound-wave im-
pulses can be sent ont over a telephone line
or a radio transmitter-receiver system; at
the far end of which the procedure is re-
versed so that the speech becomes  normial
again,

Let us suppose that an incoming signal,
such as the ontput of a nicrophone, will
contain frequencies ranging from sixty to
five thousand eyeles,  If this incoming signal
is combined with a steady oscillation of
alout five thousand cveles, resulting  fre-
quencies can be as follows, in eveles:

Input Carrier Sumt Difference
100 DIXNH) 5100 1000
SN DO 5304 4500

2040 3000 THH) 3000

SO S0 KK 2000

4500 BN 4500 500

4904 5000 QN 100

A glance at the first and last columns will
show that they are exact transpositions of
caeh other, We must then achieve our re-
quired frequeney inversion by transmitting
to the lond speaker only the “difference”
terms of the resultant beats,
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Fig. 4
The fundamental faormulas (L and C in henries
daud farads) for the design of (1) high-pass
and (B) loie-pass band filters

This is readily understandable; as it is
the sime procedure carried ont in the design
of superheterodyne receivers; except that
here the local oscillation is fixed and the
intermediate  frequeney  variable.  The in-
coming  signal, which is mixed with the
5000-cyele oscillation, is variable between
GO cyeles and 5000,

We st devise a method for mixing the
incoming sipnal with the local oscillation
and a method for removing from the signal
fed into the lowd speaker, the sum-fregnen-
cies, the carrier and the originad incoming
frequeney. The sum-frequencies and  the
carricr proper can readily be removed by
the use of a “low-pass™ filter cutting off at
5000 cyeles. For exauple, such fitters as
those shown in Fig. + would serve this
purpose,  (The design of such filters has
been covered completely by G. WL Pleree
in his monumental work, “Electric Oscilln-
tiony and Waves,” but may well be re-
peated.)

Al we require is a knowledge of the im-
pedances  hetween which  the filter is to
work, and the cut-off frequeney desired. In
the equations shown in Fig. 4, 7 is the im-
pedanee of the structure in which the filter
is to be inserted, and L oand € are the in-
ductanee and eapacity expressed in henries
and farads. Fig. +A s for a “high-pass”
filter, and Fig. 4B is for the *low-pass™
filter.

Such an arrangement would not, however,
give satisfactory speech inversion; hecause
the direet speceh would come through the
filter wuch  stronger than  the inverted
specech, and the effeet would he spoiled.

To aveid this difficulty, it is necessary to
separate the direet and tnverted speech suffi-
cently, in frequeney, so that they can be
filtered apart, .\ simplificd  sketeh of the
arrangement  for doing  this is shown in
Fig. 3. The speech A (in the frequeney
graph below) maodulates a 20000-cvele car-
riecr B, producing upper and lower side-
bands C. After passing throngh the low-
pass (13) and high-pass (E) filters, only the
lower sideband G, which is inverted, re-
mains.  Demodalating  this with a 15,000-
evele earvier G brings the inverted  side-
band down to natural speech frequency 11,
but quite free of any content of the original
uninverted speech,

The eonunercial apparatus used for in-
verting speech is, of course, more elaborate
and refined: involving balanced modnlators
and demodulators, band-filters and testing
apparatus,
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How to Use
Pentodes

PART 111
By C. E. DENTON

N the preceding issue of Ranto-Crarr,

the writer discussed the electrieal char-

acteristics and presented graphs show-

ing the effects of various plate and
wereen-grid voltages, on the performance of
the pentode tubes; carefully ignoring the
selection o specific mention of devices to
e used as efficient coupling units in the
cutput circuits. 1t would be well, at this
point, to discuss various ways of coupling
the output of a pentode to the standard
types of reproducers,

‘The caleulation of the required load in
the plate circuit of a pentode, for maximun
undistorted output, is governed hy the de-
of sceand-harnonie

gree distortion per-
missible,
— = =
47 OUTPUT TRANS.
L] [ X
|1 % c"‘l = 63
= .
|| oy c'l— ﬂ f
1 i )
VOKE
! = %’"' - { coi
} "B47250v.
L= E—

Fig. 1
The added grid-filament capacity C is created,
in tube operation, by the Creflection™ of the
Mate load back into the input

Push-pult  connections, because of their
effect of even-harmonie cancellation, do not
offer the same probleni; but it is still ad-
visable to have a condition for minimum
second-harmonie distortion, since this offers
a reasonable value of plate load for a prac-
tical third-harmoni¢ winimum.

The third harnmonie, in citber push-pull
or straight circuits having a load in the
plate cireuit designed for minimum second-
harmonic distortion, will equal about 0.15-
watt, with a fundamental ontput of 2.6
watts, or 665 (third-harmonie output in
per cent. of fundamental.  See Ramo-Urarer
September issue, Page 162, Fig. 9.)

This exeeeds the permissible RMA rat-
ing but, strangely enongh, has the advan-
tage of giving more power to nsical over-
tones, which oceur at the higher andio fre-
gquenciess and it is benefieial  in so-called
“sideband-cutting” RUF. amplifiers.

Reference has heen made to the fact that
the load in the plate circuit of a pentode
should bhe about one-fourth of the plate
resistanee, for minimum  harmonie  distor-
tion; and that, because of the high plate
impedance, the maxinnm voltage gain, in-
dicated by the amplification factor, cannot
be attained.

1f the conventional load in the plate eir-
enit (twice the plate resistanee) conld be
used in the case of the pentode, the voltage
ain wonld be approximately 633 hat, under
the limitations imposed by the inductive
foad, we find that our voltage gain is less
than 15!

How these tubes with sereens build up
our hopes, and then break thew down again!
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Bass Reproduction

Many  expevimenters  hearing  pentode-
equipped sets for the first time are sur-
prised that the tuhes are capable of bass-
note reproduetion. Perhaps we should say
that the higher audio frequencies are not
accentuated as muech as would be expected
at first thought,

As the increase of frequeney causes the
effective load in the plate vireuit to increase,
so are the capacities of the load and tube
reflected back to the input cirenit; and
this, in turn, tends to Lt the mmplitude
of the higher audio frequencies (Sec g 1).
This input capacity C may vary from about
4 to as much as 60 mf.s depending upon
the tube and plate-load factors, and the
cffcet of the change in frequeney of the
signal on the grid.

Output  transformers for coupling pen-
todes to dynamie reproducers are avaijlable
aml work quite well when their primaries
are slumted  with  suitable  eapacities  to
limit their impedanee at the higher audio
frequencies,

The best results will be obtained from
pentodes when they are made to work into
dyvnamie reproducers. This is due to the
small variation of the woiee-coil’s impedance
over the audio-frequeney band.  This con-
dition of constant secondary impedance is
reflected in the primary, and appears as
a primary load which tends to make the
primary impedanee more constant,

The induoetive value of the load should
he 7.500 ohms (for the types *33 and “47
tnbes), at some low audio frequencey, de-
pending npon the design of the reproducer,
An averag: value of 100 eveles should be
quite satisfactory; and is approximately
equivalent to the fignre for an ohmic re-
sistance load as given in tube tables,

Qutput Transformer Values

For these conditions the primary of the
ontput transformer should have an indoe-
tance of about 1214 heories, with a direet
current of 325 ma flowing  through its
windings,

The value of the shunt condenser should
be such as to bring the effective load im-
pedance, at 5,000 ceveles, down to a value
of approximately 7,500 ohms,  This con-
denser (C11) will have a eapacity of 002-
wmf, The induetive reactance at 5,000 eyveles
wonld be 375,000 ohms, if it were nof
shunted by the capaeity C11 the connections
of which are shown in Fig. 1.

The turns ratio of the transformer which

(Continued on puge 245)
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The Stenode System

A Technical Debate, Pro and
Con, on the Actions in the
New Circuit

A COMMENT

Editor, Ramo-Crarr:

Your article on the Stenode in the August
issue was brought to my attention by one
of the members of our organization, with
the request that 1 elear up some miscon-
ceplions  that might arise from a reading
of the same.

You are quite right that it matters not
on what hasis the mathematical analysis is
carricd out, “all will finally bring us to
the samme point.”  The reason for this is
very simple: 1t is sintply because the ahility
of a circuit to pass modulation without
suppression of the higher frequencies de-
pends solely upon its lime constant.

Now there is absolutely nothing mysteri-
ous about this term, which scems to be
avoided with horror in most practical maga-
zines. The time constant of any cirenit
is merely the time in seconds required for
the ceurrent to come to 63¢% of its final
vilue, after any change in the impressed
voltage,  For a common D.C. cirenit it is
given simply by L/R; and for the common
tuned ¢ireuit by 2f./R where L is the in-
duetance in henrics and R is the radio-
frequeney resistance in ohms.

The interesting fact is that the capacity
of the circuit has nothing to do with the
time constant, but merely determines at
what frequency the tuned circunit is reso-
nant. Therefore the fidelity of any receiver
is determined at once, as soon as the 1.
and I3 of the coil to be used are known.
Since R varies over the band of frequen-
ciesy that is, is variable iostead of a con-
stant at radio frequencies, the fidelity cor-
respondingly varies with the frequency to
which the coil is tuned.

In the case of a frequency-modulated cir-
cuit (as in the Stenode), the fidelity is lim-
ited by the ability of the circuit to change
trom one frequency to another in a given
time. The faster it can do it, the faster
the modulation it will stand.  Suppose there-
fore that we have the cirenit workihg on
1000 ke, and swddenly cut it off; and at
the smne instant impress on it a frequeney

(Continued on page 210)
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This circuit, sehich the author chooscs to call the

out of the experimenter’s junk box; it is desi

v Odds and Ends,” is intended for construction

aned for battery operation, but obtains biasing

voltages from resistors instead of taps, It may be wsed also for plonegraph amplification.
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RADIO-CRAFT

The Radio Craftsman’s Page

You like to hear what the other fellow has been doing,
and he to hear what you learn. C’mon in, Craftsmen!

(Letter a-king further particulars should be adidressed to the writers directly, to save delay)

A HAM'S DX RECEIVER

Editor. Ramo-Crazr:

I like yomr magazine, and T espeeially
like to read “The Craftsman’s Own Page”
After experimenting with many cireuits, in
both reccivers and transmitters, 1 now have
i receiver of which 1 oam very prowd. 1t
consists of a sereen-grid detector, followed
by two "27s in the andio stages, and is cap-
able of giving loud-speaker volume.

As an amateur station operator, T find
this « great help for DX work. T have
heard  Fngland, Franee, Germany, Taly,
Spain, Norway, Argentina, Chile, Surinam,
Lgyvpt, Africa, Ching, New Zealund, and a
flock of others: some heing very lond.

The diagram shows the details,  The
values are: Cl, 9-plate midgets C2, 0001-
mf.os C3, 000 -mt: 4, O, 05-mf.s O35,

o02amf 70 1t O8N0l R, variable
grid leal: 12, 0-500,000 olins: 3, 100,000
ohms fixed: Rt 1 megohin L4 is an 85-
millihenry choke. and T is a 3:1 andio
transforer, 1 use also a good, well-filtered
lunne-made *B™ eliminator,

The aerial switeh pernits me to use a
primary coil, which gives more volume, or
the variable antenna condenser, which gives
more selectivity, but with less volnme,

The  coils, L1-1.2-13 may he of
tube-hase  construction or the larger
inchy) plll;_f-in tvpe,

An hmpedinee unit may be nsed instead
of the resistance conpling: thongh T did
not find any increase in vohmne therefrom,
and T prefer the resistancee conupling, which
is cheaper. 1 oexperimented also with an
andio transformer in its plice; but, though
it gave a great deal more volume, the tone
wis very bad and could not be remedied,
even by nsing more 2CT bias, The resist-
ance coupling gives both tone and vohnue.
I mention this so that others may profit at
my cost: but if sme have better results,
I would eertainly like to hear from them,

The resistor B2 gives very smooth con-
teal of regeneration: the sereen-grid tube

cither

(8-

may give better results with a varialile re-
sistor in the sereen Iead. The latter makes
the tube oscillate inore smoothly, and somes
times gives more volume.  I[lowever, T do
not show it: since T obtain variation ot
voltage from the tap on my eliminator.

I will gladly answer all who wish to
wrile e coneerning this cirenit, or others
wise correspond with me.

Eb. Pyiarera, WSBJIR,
B28 No, Watt Street, Yonngstown, Ohio,

VWV

October, 1931

ANTENNA
- — JERIES CONDENSER.

Mr, Secaton switches his acrial shortening con-
denser in or ont, awtomatically, tn this manner

(Other readers may, perhaps, experiment
with a variable instead of a fixed condenser
in the acrial lead, to bring the antenna tun-
ing to an even finer degree over the whole
scale.—Fditor.)
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Moo Palgita wses this three-staoe shorteicare reecivey at his amatcur  station, and obtains
excellent DX weith all-clectric opcrativi

AERIAL CONDENSER SWITCH
Editor, Ramo-Caarr:

It is often desivable to insert a small fixed
condenser in series with the antenna,  This
will usnally vemedy interferenee on the lower
wavelengths, but will affeet the upper wave-
lengths. By nsing the stunt shown in the
aceompanying  diagram, the cam may he
adjnsted 1o cut this eondenser into and out
of the cirenit at the point desived,

The cam, as will he seen, is monnted on
the end of the tuning condenser's shaft, to
which it is fixed by a set serew: an old
Jacl: Jis revamped and so mounted that the
camn will open and elose the circuit at the
predetermined point on the tuning dial, thus
shorting ont the condenser,

F. W. Sesrox,
1357 F Street. N, ..
Washington, D, C.

LEINTNAIEN

A the right, the cirewit
of Mr, McNees' short-
stave adapter sehich, it
will be observed, is NOT
of the super type. At
the cft, keo of the
adapters wehich he has
built for sale; and below,
above- and  belre-pancl
victes of the chassis.

A " e
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A SIIORT-WAVE ADAPTER
Editor, Ravio-Crarr:

After trying many short-wave converters,
adapters, cte, T have found the method
sketelied the only one which is foolproof
and works inany loeation,  As 1 am loeated
in the heart of this city, have two 25-kw.
transformers fifteen feet away and a eream-
ery with seven motors next door, and there
is an allstietal roof on the building where
my shop is, you can see I have some inter-
ference problems of iy own,

L do not recommend this to anyone who
is not able te chase ont the “bugs™ himselt;
but T will endeavor to answer all letters
(some job!y The schematie is self-explana-
tory: but keep all grid and plate leads short

=
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md do not use other capacity values. The

AC. transformer must bhe enclosed com-
pletely in 1 /16-in. charconl on; that is,
totally shielded.  (Why nol in copper of

gluminem?) All parts must he clear of tte
netal by at least half inch; and ground
the cabinet
I'he tilionents nare series, taking 134
p. at 5 volts; insert n heav duty 1-olin
heostal and set it to give five valts. (For
Ho-volt D.C. supply, the smue filkunent wir

ine is nsed, with suitable ball resistor
cocl sive of the line, and hy-passed to
ground by 2auf. condenser. We have no

D.C. here, but this instrinetion was given me
by n ship's engineer.)  On storage hatterics,
the adapter works fine in the shop; aml it
is very quiet with *BB™ hatleries.

(On divect enrreat, it would be preferable
lo wse the G3-volt *36 and "37 inbes, wwiich
huve beeome availuble, since My, MeNees
wrole—Editor.)

I'he parts 1 used are these which were
wvailable: the acrial eondenser is H

rlund midget ; the antenna conpler 1.1 a
National impedance, No. 103 the chokes
SWC were Twin-Conpler; the plig-in coils
1.2 wound on tube hases, according to the
dnta below: the tuning condensers C and G,
Pitot 8 d I3-plate variables: the fixed
wpass condensers are 300-volt D.C. roting,
md must be good,

A hLard rubher

pivee of metal

uh-panel was used, witl
the size of the hottom
of the ciahinet far an induetive shield; for
an all-metal  cabinet, this is not needed.
| regeneration as well as the tuning con-
denser is equipped with a vernier dial.

I'he tube base coils cover the range ap-
proximately from 17 to 110 meters.  The
first has 7 turns for the seeondary, of No.
22 D.C.C., and 4+ for the tickler of No. 40
D.CC.  ‘The sceond has 14 turns for the
sceondary, and 7 for the lickler; of the
sae respective sizes of wire. In these, the
wire is spaced by ils own width.

The third coil has 26 turns of No. 26
N.C.C. fur the secondary, and 13 of No, 30
DC.C. for the lickler; hotl close-wound

The ontput poes to the detector grid of
the broadeast receiver; to the =G” prong
m grid-leak detector: 1o lhe cap on n
Wi detector; and with a power detector, to
the phonograph pickup.  With high am-
plification in the A.F. wuplitier, it may go
to the first andio or pentode grid. The 1-
megohin leak nuy be omitted entirely.

RADIO-CRAFT

Elimination

229

of Inductive

Interference

A Discussion of the

Reception’

Correction of “Noisy
* Troubles

By LOUIS VAN DER MEL

HE problem of eliminating inductive

interference is one that the Serviee Man
ix continmally being called upon to solve.
Induetive interference may t vil
ons causes, the remedies  for which are
not always praetical; but, even it they are,
the cost he pro
hibitive,  In discussing this probleny, let

stueh elimination

g —

=
-}-E — |

N
/i GENERATOR,
OR

MOTOR,

Fig. 1

us first begin by defining “indunetive inter-
ference” and then proceed to analyae its
cinses and, what is  far mere important,
its climination.

Induetive interference way be defined as

the extrnneous “signal™ which is induced
| — — — Ii] A——— ——e |
N = e [
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into a radio reeeiver vin
| lenna, the set

the power supply,

or itself.  Since the

the brushes; and the line teeding the motor
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which te contend is the minimum capacity and the
capacity range of the tuning cowdenser. as pointed
out in past issucs of this magazine.  Furthermore.
reference shonld he made to recent articles an cail
design of the latest types in which reeeption at hoth
and high-frequeney ende of the toning spec-
trum are compensated i the design of the primary
winding.

low

and more le-
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still another.
illustrated  in
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Fig.
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RADIO-CRAFT

here las leen to oltain gomd operation, though
using  cuil forms and shield cans of very small
dimensions I'he values are thowe of a conmnereial
procluct,

I'he primary of the antenna coil fits tightly innside
of the form, on the vutside of which is wound the
secondary.  The primary of the screen-grid coils
is to he spaced I/16-in. from the inside of the
celluloid winding form. Al secondaries have the
same 1 nmber of turns, and are tuned by a variable
comnde ©oratel at TLON33omi,T

Fig. 1

A suitable transformer-coupled amplificr for instantaneons recording: high-quality parts showld be
used to obtain guod resuits, and the input and ontput impedances mnst be of proper wvalucs.

Sound Recording Questions
and Answers

By GEORGE J. SALIBA, BS.

Mr. Jack Rich. Chieago. TIL

(1) Can you give me any information as to
what type of amplitier to use, amul how to connect
a microphone to an amplitier?

(A Aoy goud threc-stage transformer-coupled
amplifier will be satisfactory for recording: the
diagram of such an amplitier is shown in Fig. 1.

The parts illustrated hiave the following charae-
teristics; potentiometer R9, 1/4-meg.; 1R1. R4,
50,000 olns: R2, R5 L0O00 ohms: 13, 30,000
ohms: R6, 20,000 ohms: R7, 20 ohms. center-tapped;
R®, 1,000 olms. Condeusers CY, C3. (4, (6. 1.0
mf.; €2, €5, 0.5-mf. Transformer T1 iz a micro-
phone transformer; and is indicated with a two-
winding primary, for matching a donhle-button
micraphone into a type "27 tule. T2 is a standard
27 1o '27 transformer, T3 and T4 are the usual
input and  output transformers, respectively;  the
latter being provided with a secondary § which
exnctly matches the impedance af the particular
recording head which is leing used.

Care must be taken to isolate this amplifier unit
fram the power unit, to prevent induction  hum.
The u-e of high-grade trancfarmers will be repaid
in recordings of high quality,  Remember that the
e of any unit of inferior ynality is reflected im-
mediately in the quality of the reconlings: ordinar-
ily by luck of extreme hass or trehle nutes Test
ol resistors and condensers for rated values: making
certain also that the unite will operate under the
eated loads.  Use only tested tubes.

The method of conmeciing o microphone to an
amplifier is clearly shown in the lanuary, 1931,
issue of Ravio-Crart, page 4400 the succeeding
July issue, page 28; and the September number.

Mr A L Redmon, San
(12) 1 am using my radio receiver for record-
ing. and the rewnlts are poor. When I reproduce
commercial tecords, the valume is good; but with
home-made records the volume is very law, My
pickup (when recording) is connected to the plates
of the output tubes. Can you tell where my
truuble may he? )

(A Evidently sour trouble lies in an improper
impedance math hetween the cutter and the ampli~
fier output. Check your pick-np to see if it is of
high-impedance; the valne should he around 4000
ohms.

tenito, Texas

Mr. Molina Font. New York City.

() the re-recording  of
recard cliange its tone or vohime?
repratduced to make several copies?

an aluminum
ITow can it be

Does

(M) Re-recording an aluminum  recond  results
in an officiency loss of about 104, Tn order to
make several imexpensive Cupits of the woriginal,

the latter is placed on a turntable provided with
an clectric pickup, the output of which is connectel

to the input of the usual audio amplifier; the
procedure from then on i< the same as in making
the original.

Mr. Charles Rowe. =t. Lauis, Mo,

(12) I own a condenser niicroplone and would
appreciate it very much if you will send me a
diagram of how to hook it up to an amplifier for
reconlling purposcs,

(.\.) The diagram requested is shown in Fig.
2, The voice leads are cither 50 ohms or 200
ohms.  In the amplifier case the output trans-
former secondary has two windings and these may
he connected together in two ways; either for 200
ohims or 350 ohms, depending upon the iuput im-
nedance of the microphone transformer.

- — — = SE—

GND. +200V. +6V. ~6V
{  CONDENSER

MICROPHONE  mICROPHONE T |
TRANSFORMER, )

by 1 |

TO INPUT OF AMPLIFIER, |

—— — |

Fig. 2
Conncctions of a condenscr micraphone, which
has its owen pretransformation amplifier,

RADIO BOOK REVIEW

TALKING PICTURES  AND  ACOTU-
STICS, hy Charles M. R. Balbi.  Fore-

word by Sir Oliver Lodge.  Pullished by

The Electrical Review, London. 5 x 714

inches, 126 pages, cloth: 70 illustrations,

and two folding charts.

The first portion of this book is devoted to the
history of sonnd-moving pictures: the first prac-
tical development of which is attrilmted to Fugene
Lauste. whase principal patent (Dritish 18,057 of
1906} *‘has long been the *hest seller’ of the English
patent office. having already gone through seven
editions, with an eighth in prospect Lecause of the
unprecedented demand for it.”  The American and
British systems of recording and reproducing are
interestingly. amd not too technically. described.

The second half of the work is devoted to the
proldems of the acoustics of an anditorium, and
the methads of design and coustruction which must
he followed to oltain the wst results: as well as
some lisenssion  of the characteristics of repro-
ducers and of the human ear. .\ tinal short chap-
ter deals with pawer supply for a theatre. The
illustrations are valuable and infarmative.
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Take the
??? out of
repair work

Knew at once the
Resistors

This valuable book tells you the

type, range, and power rating

of the units required by any
make of radio receiver

The L. R. C. Resistor Replacement Guide
has simplified the work of thousands of
Servicemen. We are now offering it in
a new pocket size as shown above—
handier to carry and use. It has more
pages than before, more complete data,
and is bound in a durable leatherette
cover, to stand rough wear.

FREE With Metallized Resistors

Purchase any 10 I.R.C. Metallized Re-
sistors of any recognized jobber and you
will get this authoritative Replacement
Guide free—or it may be bought for 1.

Loose-leaf sheets, made up by our en-
gineers, are mailed periodically without
charge to every holder of the Guide—
and keep it constantly up to date. Mail
the coupon—get this new and improved
book at once.

Published by
INTERNATIONAL RESISTANCE CO.
Philadelphia and Toronto
Makers of

=)
IRC

[ ]

RESISTORS

All orders for Resistors referred to Jobbers

INTERNATIONAL RESISTANCE CO., c-10
2006 Chestnut St., Phifadeiphia

Gentlemen: (Cheek offer you are interested in)

L] | enclose $1.00 for Replacoment Guide.

(] Please send price list of Meotallized Resistors. i wish
to purchase assortment of ten. which will entitie me
to Resistor Guide Free.

ADDRESS ... .ooiiiiniiriincermairasasrarrnionnesnss
CITY sievivieaveenennses o . STATE .Lovveiiann. ...t 5
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the NEW JOD2

1932
Official
Radio Service
Manual

Complete Directory
of all

1931 -1932 Radio Receivers

T

Full Radio Service Guide

Over 1000 Pages,

Over 2,000 Diagrams,
Hook-ups, Charts and
Illustratiens.

Flexible Looseleaf
Binder.

Size 9” x 12",
Complete Directory of

all 1931-1932 Radio
Receivers.

Full Radio Service
Guide,

For Radio Service Men,
Manufacturers, Jobbers,
Dealers and Amateurs.

HUGO GERNSBACK,
Editor

C. H. W. Nason,
Managing Editor

Clyde Fiteh,
Managing Editor

NEW MATERIAL
THROUGHOUT

NO REPRINTS

ALL ORIGINAL
MATERIAL

ONE MONTH
ONLY

AT THIS PRICE

$4.00

A COPY

After September 30th the
Manual will sell for
$5.00 a copy.
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Official RADIO Service Manual
wITH - = R E E Supplements

mailed to Manual Owners every 6-0 days —

HE progressive Service Man finds it essential to keep will ever be needed; and in addition, it will show him how
right up-to-the minute with new sets as they are placed to service properly and in a much shorter time, a receiver
on the market, particularly from the servicing viewpoint. of any make and construction.
It is required of him to repair accurately any receiver, re- Over- 30,000 copies of the first Manual were bought by men
gardless of model or manufacture. To facilitate the work in every branch of the radio industry. THE NEW 1932
of the Service Man, the NEW 1632 OFFICIAL RADIO MANUAL WILL BE BOUGHT BY EVERYONE IN THE
SERVICE MANUAL will give every diagram or cirenit that RADIO FIELD.

The Contents of the 1932 Official Radio Service Manual ||

A step-by-step  analy-is of a typleal radis odynes, leaving no important detall untourhed. Man and technirian to know this phase of the

receiver, which has ull the features and ail Alro 4 specidal chapler on tools u~ed on supers art, as It is Inrreasing year Dby yeur. The
po~ible combinations of modern radio practice; lieterodyne ¢lnults. nrablems  of  conneet exterior romerters aml
all this has been included in a single design a  descripllan of tl inchnling hook-up~  of
for the instruction of the service technician, A Manual on the full operation of the varlous such camerters, ts I udell in this ehapter
Thi~ chapter contaits a greal many pages, fully g0t testers aml analyzers now on the market.
Nlustratedl by  nmany  alingrdams to  make o ety Data on the constr ot of serviceable testing A complele and exhaustive chapter fealuring cir-
point plain. It s the most valuable enntribu- cquipment; tube voltmeters, output meters, o3~ eititz and serviee <data en the more fmporiant
tion to the radio service field thal has Deen cilators, allgning tools, ete public-addees systems, and on talking motim
made, and nothing lke it lms vver appeafed picture eguipnient.  Thi~ I~ a g adio
in primt A apectal large sectinn L+ devated to Midgit which the Serviie Man wften merlook.: and

preivers. This  cha rontains  the  difficuit yet It i~ am important ~ource of his ineome,
A complete Manunl i the operation of  all Mems that are with in these 3pe re- A large amount of material shown here i<
types af varutn tobes, whether new, standard iow to serviee them <t ceononrically entlcely few,
ar ob-olete.  No gquestion that you coulid pos-ihly ~aving short-cul.—whe ta louk firt for
a-k in conneetipn with the operatinn or usaue trouble;, nful, of cottrac, a ~ub-zection  devoted A eamplete section giving dozens of tahle. of
of vactum tubes his been omitted. N discusslon to the clreuit ding - of the mo-t important data o varions phases of radio servloing,  The
of the bperaling voltages fur various type  of micdget seta on the market. material slmn in Ihis chapter 1- all “meat.”’
tutie-, amil what vecurs when they are under- or and I~ of a practhal patwe; this Information,
wer-loaded, s given. Conpletely  ilestrated Practivally all of thematle  dlazrams  and alone, |- wmth the enthe price of the hook,
with ehart~ and diagram-. Twok-ups are non i 1 by tull ealar roil-

Ing~. and hy the inet of the Complete  tales of  standardized vocor coddin
Camplete service  data coverlng  atl  medern cirenlt and  codlng  art of tur re~istors ‘Fhee 1 e st inmportan
radlo rreeivers which the technician i~ likely to Thbilaal  parts, aecardin and will be ity Ty thowsand-
eieounter in his wirk, together with =peclalized tions This Inmination i thou<and« of e Men alt amer
Seriicr noles eoering  the  pecullaritiea of  the impaitanee ta the Serviee M, and will ~anve country.
indivisdoad receivens A apecial chapter §s dde the cost of the hook auany times over
voted ta e of the nbler reveivers which were IN ADDITION—
ot inclnded in the dirst Manial, Complete Serviee Manual on the enmmereial alr-

eraft equinment now being snpndtell for use o there are over 2, plete allagrams.

=S mMZ

Practieally all data of an_execlusdve resume on commers fal  airwa¥<; In onier that  the teeh- ups, aml specia data
the operation of the new Pentode and Vs fahle nician may he put in a position of inerca-ing ivers In N t the book
Mu talw-, as u-eil In the latest incone by the servieing of  recelvers oo 1 Inform i the serviclng
with romplete information and thedr eharacter- plames pas<ing through the local alrport. rmeivers a1 nled by the
Pt In our bit ¥ ual we  showed
All available new  data on the  commercial the recelver diny Tves, aml
A romp'ete  dizeusdon of the superbetervhine atort-wave  reccivers  atud  converters,  Inelwding chulerl dirtle ~ervicing da In the It
amd it~ inherent peenliarities  with  detui’ed hook-ups, diagrums, aml serviclng data on such ual, we are ghving a  bemendons
instruction on the alienment of the asclitator recvivers  aml ennverters. Manv 1922 recehers servicing alals for many of the important o
ullate frequency  cirenlts.  Complete are pow equipged  with Shortaave  tuners. or cofvers, uwhich 1o wl:0 @ distinet and Impartant
ing information on the superheter- convertefs, and it is Ilmporlant to the Service departure.
.
e Mail Coupon TODAY!
Additional Features— . _ _
NOTE! GERNSBACK PUBLICATIONS, inc. HC-10
Supplement- 1o the New Manual will e jssned every 60 i . 96-9 e. .
days FREE OF CHARGE i GGG LA SRR
FREE Question and .Apswer Senviee to ctery owner of La-t  year the Supplements were 1 enclose herewith  renditanee of  $4,00, check or
the Manuai. 10 subaerlhers on a  regular nney  orde eferred. for which 3au are 1o seful me
Intion  basis  at  the vate of the NEW OFFICIAL BRADIO SERVICE MAN

UM at the pre-publieation price. 1 umilerstand that

Riank pages for reenrding notes, dlagrams< or sKetrhes ‘Tirds rost waa in addition to

are Ineluded, and are tranaferable to any part ot the Louk, price of $5.G0 for the Maunal. all the Additional Features and the New material
. 1 FILE 1432 OFFICIAL BADLO will be included o the Manual and Supplement..

The New Manual will eoatain three times as many pages MANUAL  vol'  WILL

sl twice as pany  diagrams and cireuits as the  fiest THE  SIUPPLEMENTS - |

Manuul. EVELRY ) PDAYS WITHOUT ANY R

TIERE WILL BE NO CUT PRICE ON TITE 1932 ADDITIONAL  CLHARGE.  This is Name SO —

the most sensational offer given by

MANUAL ANYWHERE,  After it is publi-hed, the any publisher at any time.

prices becomes $5.00.

Mddreess

Cin Stule

— =" .,
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SKINDERVIKEN The New A. C. Superregenode

(Continued from page 223)

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

You can easily make a highly sensitive detecto-
phone by using a Skinderviken Transmitter Button
to collect the sound waves. You can build your
own outfit without buying expensive equipment.
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 up the button for
use as a detectophone are given in our 12-page
booklet.

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

RADIO AMPLIFIER
DETECTOPHONE

PHONOGRAPH AMPLIFIER

TELEPHONE AMPLIFIER

STETHOSCOPE LOUD SPEAKER AMPLIFIER

MICROPHONE CRYSTAL SET AMPLIFIER
HOME RECORDING OUTFIT, ETC.

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

containing suggestions and diagramg for innumerahlo
uses, furnished with each unit.

EVERY AMATEUR SHOULD HAVE TW0 OR THREE
OF THESE AMPLIFIERS IN HI18 LABORATORY

WE PAY §$500 IN CASH

for every new use developed for this unit |
and accepted and published by ws. |

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, 1ne.,
{6 Murray 8t.. New York, N. Y.

Please mall me at once at many of the following items
a3 I have indlcated

..Bkinderviken Transmitter Units at 95¢c. for 1;
for 2; $2.50 for 3: $3.20 for 4.

When delivered 1 will pay the postman the cost of the |

items specified plus postage.

$L.78

The ¥ IKOIDSEVELT

SUPER-HETERODYNE
Uses new Pentode power
tubes, slse new type
variable- mu sereen
grid. 7 tubes in all. |
10 KC. separation,
wonderful tone and
great distance. “'Litz"’
Bank - Wound Coils.
The most perfect ra-
dio ever built.
eomplete

with tubes $6450

NEW CUB MIDGET

Price,

T.R.F. Cireuit, Pen-
tede. Variable - Mu,
Fin Tone. Prico

e
tomplete, $49.75.

wﬁto for Discounts!
EALTH RADIO MFG. Co
Cable RADCOM, CHICAGO

Dealers and Aoents

COMMONW
843-C W, Harrisen St

| the

parts utilized, the oscillating circuit works
at the natural frequency of the transformer
(30 kiloeyeles) when C3 is ont of cirenit;
when it is ent in, its capacity of 00l-mf.
tunes the oscillations to 21 kilocveles.  In
Table 1, the values of C3 corresponding to
various suppressor trequencies, and the sig-
nal  frequencies  to which  they are best
adapted, are shown as computed on this
With other specifications of L3, of
course, capacity values will change in in-
verse proportion to  the inductance coni-
prised.  (See “llow to Figure the . F.
Coil Seeondary,” by the anthor, beginning
on of the July, 1931, issue of

basis,

page 37
Rap1o-Crarr.)

It is even possible for the ingenious con-
structor to use a fan switch, or condensers
fitted with plug-in terminals, to approximate
most  elosely  the optinmm suppressor-fre-
queney over the whole range of the receiver's
tuning.

The base is drilled for the 5-prong de-
tector socket V1; the 250-millihenry R.F.
choke RI'C; the equalizing condenser Ctg
the bypass condenser C33 the .\, . trans-
fornier '1'; the oscillator socket, V23 the
A. K. socket, Vs the pentode socket, VH

The A. F. coupling condenser Cl0 is
bolted to the base.  The condenser bank
with five 1-mf. units, €6, €7, (8, C9, C12,
is placed in the centers with the voltage
divider resistor @8 held in place, by bushar
conneetions to the condenser hank,  Mount-
ing C11 near socket Vi, and the oscillator
coil 1.3 near V2, completes the layout,

More letters covering experiences with the
super-regenerative cirenit are invited; and,
if questions do not come too fast, and are
accompinied by stamped and self-=addressed
envelopes, the anthor will endeavor to answer
them all proniptly.

List of Parts Used

Two Hammarlund “MEW-125"  125-1mnf.
short-wave condensers, C1-C2, and two
Kurz-Kasch vernier dialsg

One Hammarlund 14-to-110 meter *Model
EWT-4" short-wave kit, 1.1;

One Hammarlund 18-to-110 meter *Model
EWIE-+" short-wave kit, 1.2;

One Hipmarhind “Type REFC 2507 250-mh.
.. Choke, RECL;

One Flanmarlund “Type EC 80™
(‘qunlizing condenser, C4;

One  Flechtbeim  filter block  (five
umits), C6-C7-C8-C9-C'12;

One Ferranti *Type AF-5" 3.75-to-1 ratio
audio transformer, 1;

One Sungamo  (K2-nf.,
denser unit, C5-C13;

One Aerovox .001-mf. fixed condenser, (3;

One Sanginno 00G-inf. tixed condenser, C10;

One Aerovox 25-mf, 25-volt dry electrolytic
condenser, C11;

Two Fleetrad 50,000-0hm “Super-Tonatrols,
R1-R2;

Two  FEleetrad
R6-RY:

One Llectrad 50-ohm wire-wound grid re-
sistor, 103

Two Durham vi-meg. 1-watt resistors, It -
15;

80 mmf.

1-mf,

double fixed con-

20-0lin V-type resistors,

AT BT 01 TN e 3.75-1 EFF AL *1S0 EFF L s14.5
RATIQ
Fig. 2 "
This diagram, showing !h; ? ¥ (L
effective amplification o {

Su;-trrm{:nodc s andio || OV qy. P | 0753‘2
circuit, twehich gives a l 16.5v. 16.5V. COAE
margin of poiwer for aunto-
matic control to overcome INPUT l

fa ing. T "8+ "B+
[T —— TOTAL VOLTAGE GAIN 8500, APPROX.

Wiring and Operation

The filaments are wired in first, running
the twisted leads under the chassis.  All
other leads are run in the most direct man-
ner, depending upon the design of the parts
used, and their placement.  The  center-
tapped resistor 6 is soldered to socket
V4, and the resistors 183, Rt 15, RT are
soldered to their respective terminals, be-
coning self-supporting,

Little more need be said; as the illustra-
tions show the simplicity of the whole de-
sign and wiring.

The leads to the plug-in . F, coils should
be left just long enough so that the metal
cover can be rentoved to replice tubes, when
required. Do ot depend upon the metallie
connection between shields at this point for
grounding.  Run wires to all grounded parts,
especially  between  tuning coils and  con-
densers.

IImn and other loeal disturbances seemn
low in comparison with the signal level, and
the high signal-noise ratio is an excellent
condition in a short-wave receiver.

www.americanradiohistorv.com

One Eleetrad 400-ohim wire-wound grid re-

sistor, 173
One Fleetrad R 717 13,000-ohr  voltage

divider, 1t8:

One Carter battery switchs

One  Aceme 30-e. 1. I transformer or
equivalent (see preceding article for other
options), L3;

Four Pilot UY (5-

V-Vt
One Yarley f-wire cable, 3-4-3-6-7-8;

Two Eby lettered binding posts, 1 and 23

One output connection block, 9-10;

One abnuinun cabinet 7 x 9 x 18 x 3/32-in,
thick:

Miscellaneous  hardware  (two  National
sereen-grid elips; serews, nuts, lock-wash-
ers, wire, etel).

Dati for the coils L1 and L2 were also
given in the Aungust issue of Rapio-Crarrs
this and the articles on short-wave coils
which have appeared in recent issues may
be consulted by the constructor,  The widest
aption, of course, is open to him.  The eoil
design may be modified {with tuning con-

prong) sockets, V1-V2-
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densers of very o small capacity and larger
induetanees) to spread the tuning over the

hands below W mweters: and, with proper
regulation  of  the suppressor - frequency,
extraordinary resnlts may  be obtained—as

other experimenters with this eirenit have
reported to the author,
Optional Oscillater Design

While three methods of constructing the
ascillator circuit, ised to generate the sup-
pressor-frequeney, were given in the original
article, @ large proportion of the letters
received by the author are complaints from
constructors that they could not purchase
the 30-ke. Aceme transformer specified, and
are unwilling to accept the other suggestions,

Another  alternative is  theretore  given
here. Take o Silver-Marshalt *130 ™ coil
form (1 inch in diameter, 21, inelies long,
with 98 threads in the winding space) and
wind on it 630 turns, in seven layers, of

RADIO-CRAFT

No,o 42 D, €. Coowire, for the secondary or
grid coil.  Over this, at the lower end, the
pickup coil L3 is wound—100 turns ot No,
S$8 enamelled wire, Do not hank-wind.

The tickler or plate eoil is 300 turns of
No. 38 cnamelled, wound into the small slot
which is cut into the base of the coil form
for the purpose. Fhe torm is made to plug
into a regular UY socket, for case in con-
nection.

With a shunt eapacity of .001-mf., the
secondary will then tune to alwnt 435 kilo-
cyeles, suitable to an ultra-short wavelength:
and higher capacities will lower the  fre-
queney in proportion to the square roots of
their value—as indieated in the table, which
was made for a transformer of much higher
imductance, For the coll just deseribed, the
capacities needed will be in the order of
Ol-mf. at 20 meters: .05 at 40, and 0.2 at
80 meters.

The R. T. A. Set Analyzer

(Continued from page 213)

Control-grid hias or “C” voltage is deter-
mined by moving the selector switel to the
position marked “Grid”™ and pressing the
voltmeter push-button labeled 300" If the
reading is less than 30, the button marked
307 s pressed so that a more aceurate read-
ing may be obtained.  1f the *C* bias is too
high, it may he due, in general, to o ground-
ed grid connection, an open grid cireuit, or
shorted hypass condenser.  Bf the “C™ Dias
is too low, this nuy he due to an exhausted
“C" battery, a defeetive grid-hias pesistor,
wrong line-voltage, or a defective tube, in
most cases,

If the tebe ninder test is of the 3-prong
typey then the eathode is the next circnit to
he checked, by turning the sclector switeh
to the position markel “cathode The volt-
meter Tutton marked *30" is pressed, and
the reading taken on the lower seale, Tt the
reading i~ materially  different from the
specified value, it is evident that the biasing
resistor is shorted, cither partially or com-
pletelyv, .\ break may also he somewhere in
the circuit.

Screen-Grid Tube Tests

In the ease of sereen-grid tubes, two other
tests must e made; while a few changes are
necessary,  Phe tnbe is inserted into the 3-
prong socket, and the control-grid at the top
ot the tube is connected (hy weans of the
speeial cord that is provided) to the metal
tip jack marked “Grid™  The tip  jack
marked *Grid Lead™ is conneeted by means
of a wire Lo the conneetion in the set which

| . —
o020
et

A B C DO E

Fig. 2
The external connections of the st analvzer,
throngly the jacks, permit coutinusty, resistance
and  capacity  tests,

was formerly made fo the control-grid on
the tube.

The first of to'o tests is the hias on the
contral-grid, which is obtained by turning
the seleetor switeh to the position marked
*S.G.C VLT and pressing the volhueter but-
ton. (Always press the hatton laheled =300"
first, to make sure that the reading does not
exceed 30.)  When this has been done, the
other button can be nsed and the bias read
on the lower seale, It the value indicated is
not correcty the trouble will be due, ordi-
narily, to a defective grid-hias resistor, a
defective tube, 4 grounded eonnection, or a
shorted condenser,

Sveeod, the voltage applied to the sereen-
grid is checked by turning the seleetor switeh
to the position marked “Sereen-Grid™ and
pressing voltineter birtton »300.  If the indi-
cated value is not eorreet, a thorough check-
up shondd he made.

This eompletes the analysis of the first
. F. tube socket: if evervthing is found as
it shonld he, the tube is returned to the
socket and the same tests repeated with the
suceeeding tubes.

Of course, there are a number of fanlts
which cannot he uneovered in the ahove
analysis, such as an open center-tapped re-
sistor, defective detector tube, wrong speaker
conmections, defeetive omtput  transforer,
poor speaker,  shorted condenser,
poor prid leak. open by-pass  condenser,
microphonic tubes, defeetive grid resistors,
or a poor gromd connection. These, how-
ever, ean generally be loeated by the use
of the continuity tester which will he de-
seribed fater.

DO NOT amder any eircumstances make
the mistake of inserting the analvzer plug
into a rectifier tube socket, or the D, ¢, volt-
meter will e damaged. To  determine
whether the reetifier tube is in good condi-
tion, the plate voltage on the last andio tube
should e weasured. If the plate voltage is
normal, the rectifier is cevidently in good
condition.  TTowever, if the plate voltage is
low, the rectifier in use shonld be replaced
with a new tube known to be good. 1f, upon
plicing a new tabe in the reetifier socket,
the voltages rise to their normal value, it is
an indication that the first rectifier was

variable
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N E W
Tube Push-Pull
Pentode OQOutput
SUPERHETERODYNE

75

Complete With
ubes

¥
The Crosley
PLAYBOY

N exquisitely designed all wood table or mantle
model, 17 inches high, housing tha new Cros-

ley 8-tube push-pull Peatode outpat, Variuble
Mu, Superheterodyne chassis with lutest t ype Crosley
full floating moving coil dynamic speaker. Incor-
porates ull the new Crosley features. Never hefore
s0 much superlative radio performance at so low
a price.
All of the beautiful new Crosley cubineta shown here
incorporate the entirely new Crusley Saperhetero-
dyne radio receiver which embaodies sensational new
fentures, muny of them exclusively Crosley. Two
five-eloment Pentode vutput tubes eounected in push-
pull; two Variable Mu tubea; continuous (stepless)
variable static and tone conteol; iluminated hairline
shadow diul with vernier drive; combined volume
control and on-off gwitch: full flouting moving coil
dynamic speuker. Features such as these have never
before been offered in radio receivers at anything like
the low prices shown here, Sce your Crosley dealer
today—tiear the wonderful performance of these out-
stunding sets—know the rare values they represent.

The Crosley CHEERLIO

{| A foriy-inch console of unusually atiractive
|| design housing the new Crosley 8-tube punhe
1T pull Pentode, Yariubla Mu, Superheiero-

dyne chansis and newent
86 5 00 ¢

Grosley full floating moy-
ing coil dynamic apeaker.
Every new Crosley fea~
Complete With  ture is incorporated.
Tubes

The Crosley MERRYMAKER

A truly magnificent cabinet of rare beauty,
foriy inchea high, housiug the new Croaley
8-inbe  push-pull Peutode, VYariable Mu,

Superheterodyne cha: 1 i
: . —

Complete With ﬁ—\

Tubes -

The Crosley ANNOUNCER

Oaxe of the most beautiful of all door consals
models. Stunds forty-two inchea high. 1o-
corporates the new Crosley 8-tube push-
pull Pentode, Variuble Mu, Superheterod yne
chanaia plits (he new 1 ype (iros-
ley Awuditorium size full float-
ing moving coil dynamic
speaker,

"85

s
plus the new Crosley Au-
ditorium_gize full flont-
ing moving coil dynamic
speaker,

e
Complete With Tubes

The Crosley PLAYTIME

Here iCinl A dream come true! A prand{ather
type A. C. electric hull clock incorporating the
new Crosley 8-tube push=-pull Pentode, Variabla
Mu_ Superheterodyne radio receiver and Crosley

Anditorium size full {lout-
$9 5 -00

rpeaker.  (Ine conovelion |
to the liouse current oper- L3 i
aten both clock aml railie. Complete With by .
Weslernpricesslightly kigher, Tubes

ing moving coil dynamic
—

The Crosley Radio Corporation
POWEL CROSLEY, Jr.. President
Home of *‘the Nation's Station”—WLW

CINCINNATI

TYOU'RE THWERF WITH A CROSLEY
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“CHI-RAD”

Full Information and Best Prices
on the

h
NiEw S-M 726 SW

Short and Long Wave Receiver

NEw NarionaL AC 5 SW
Using 235 and 245 Tubes
Can Be Had By Writing to Us
National Distribuors

MERSHON CONDENSERS
Full Line in Stock

Supplies of All Kinds for

Short Wave Experimenters
Chicaco Ramio Arraratts Co.
415 So. Dearborn St., Chicago, IlI,
Est. 1921 Dept. CF-10

RADIO
Receiver

Amazing LowPrice! "

Quality Performance
Six tube triple screen-grid
usi -224, T

-227, and
1-245 fmwer_ tube. Easy
toinstall. Will it anycar.
Single dial control, We |k
guarantee that this set =
will pull in stations within a Fadius
of 1,000 miles and that it will de-
liver the volume and tone qualities of
an electric set. or your money refunded.
PRICE OF SET ONLY $20.00 3

Price Complete, including tubes, batteries,
namic speaker and suppressors. all ready to Install
and use, $39.80. Send $5.00 deposit with order,

¢, 0,1, On !omv,rl)l orders remittance in
full required, ORDER TODAY.

CHAS. HOODWIN CO.

4240 Lincoin Avenue, Dept, K-(50 Chicago, lilinols

Radio’s Greatest Service Manual

is now in the process of preparation. Be
sure to read the announcement on pages
232 and 233 and learn about the many new
things that are to be incorporated in the
1932 OFFICIAL RADIO SERVICE
MANUAL.

RADIO-CRAFT

defective and should be replaced.  If the
vodtages do not rise, the trouble is undoubt-
edly due to some cause other than the recti-
fying tube,

The “Grid Test”

The real value of a tube as an amplifier
is not given by the amonnt of plate current
flowing, but by the awount of change in
plate current cansed hy o given change in
pridd voltage.  Por this purpese, it is com-
mon practice to observe the plate eurrent
under operating conditions, and then nwake
the grid more positive by reducing the nega-
tive *C" bias. This is known as the *grid
test”  The plate curvent will inerease, and
the amount of inerease determines the qual-
ity of the tube.

The “Grid Test” is applicd by throwing
the upper switeh, first to “Normal™ and then
to “Grid Test™; and taking the difference
of the readings,  Sereen-grid  tubes are
tested with the control-grid cord in  the
“Grid™ and “Grid Test™ jacks, vespectively,

The above discussion explains the use of
the analyzer when the chassis of the radio is
in the cabinet. By the nse of the red and
black jacks on the lower edge of the analyzer
panel, the DO Coometer and the A Cometer
may he nsed externally, To test batteries,
a wire from the negative of the hattery is
plweed into the black juek marked “—" A
wire from the positive side of the battery
is pliced into the red jack marked 3007
Fiest press the 300 voltmeter hutton and,
if the voltage of the battery is less than 30,
the *30” push-button.  ‘To measure  line-
voltage, wires from the AL C. power line arve
connectedd into the “—" hlack jack and the
red jack “1#.”  The voltage is read on the
1+0-volt scale of the A C, meter. To use
the 0-10-volt seale on the A, €. meter, wires
are placed into the black “4% and the red
n-}("Vﬁ

External Measurements

A contimiity tester for the location of
open resistors, shorted  condensers, poorly
solibered connections, ete, is available simply
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TABLE I

Reading Ohms Reading Ohms
Milla Rex,  Mills, Res.
1t.0 25 5.3 OO
13.8 30 1.8 T00
13.5 35 3 LMY
133 1y 10 Y00
13.0 15 3.0 1000
12,9 50 2.6 1500
120 o1 i 2000
11.5 100 1.6 2500
ot 200) 1.5 J000
.8 300 1.0 1000
6.8 00 &) 504M)
6.0 5tH) 5 100000

15 Mills, imdicates no resistanee in circuit,
o Mills. indieates very high resistance or
open eirenit,

by plugging two wires into the two black
Jucks on the right side of the analyzer (as
indicated in outline in Fig, 2).

By referving to ‘Table I, the resistance
of the eircuit in ohms can gqunickly be fonnd.
For example, if the meter peinter indicates
2.6-millinmps, the circuit under test has a
resistance of 1500 ohms.  Any resistor he-
tween the value of 25 ohms and 5000 ohns
can quickly be tested in this manner,

When it is desired to test batteries or
power supplies, the separate conneetions to
the 1. Co voltmeter ave naude across ter-
minals D,

In testing condenser capacities, B and ¢
are connected to the unit under test, and 110
volts AL C s impressed on Fjy the capacity
is then fouwmd from Table 15 1f the con-
denser is found to have more than four
microfarads capacity, terminals F oare then
put under 5 volts A, C, and the values are
found from Table 111, The necessary volt-
age can usually be obtained from a receiver.

If the condenser gives a tull voltage read-
ing, it is evidently shorted, and should be
replaced. However, electrolytic condensers
cannot be tested with alternating current;
because they are designed for a D, C. volt-
age of constant polarity,

The components of the analyzer, in addi-
tion to its carrving case and engraved panel
with the three meters and their resistors,
arez a 5-wire cable, with plng: adapter plug:
UX and UY tube sockets; the bi-polar 6-
point selector switeh, with knob; one 2-ter
minal ind two 3-terninal togple switches:
two push buttons; three metal, three ved-
top and four bluck-top tip jacks; an 8-inch
sereen-grid test cord, seven soldering Ines
and the other small hardware—wire, screws,
nuts and bholts,

TABLE I1 TABLE 1
110-v0lt
Meter (1., Test 5-ralt
Reading Capacity A0, Test

1olts Mf. Polts Mf.
.5 )
9 6
1.8 5 1. 8
3.0 1.0 1.6 140
1.5 1.5 2.0 12
5.4 2.0 2.3 14
6.0 2.5 2.5 16
6.5 3.0 2.6 18
7.0 3.5 2.9 24y
7.1 1.0 3.0 22
3.1 24
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line shown that this value is quite adequate
to danmp out the frequencivs of radio wave-
Jength which eause all the rumpus; while
higher values cause erratic operation of the
motor. The spark-gap spacimg, with recom-
mended tigures given above, is then about
AR20- to L025-1n.

NEW BINDING POSTS

I’I' HAS been some  time  sinee manu-

facrturers ventured to suggest that the
binding post might be more effeetive in some
more modern form. Now, all at onece, two
manntacturers  announce  improvements in
thix important device,

In Fig. 3 at A is illustrated the com-

e |:ﬁ—_——
- R

Fig. 3
iwo types of improved binding posts for antenna
wid ground counections

RADIO-CRAFT

bination binding post manufactured by the
Alden Products Co.s its features are piven
helow,

Wire of small “mapgnet™ size to large
“ontenna” dineter will fit the post, which
fastens to the chassis or panel by means of
an eyelet or serew. The wire retaining clip
is extended to provide room for seldered
connections, and  the knnrled bakelite tops
are non-removitble, The unit shown is par-
ticularly designed so that the antenna post,
when monuted on the same strip with the
gronnd post, will not short to the chassis, on
which the ground post antomaticatly will
grround,

The “Cineh” push-hutton binding  post
“Nao, 70, dllustrated at I3 ois a producet
of the Cineh Mfg. Co. You push the Intton,
insert the wire, and release the button—the
wire is conneeted. These posts are provided
with  soldering  Ings and  have engraved
bakelite tops. The model illustrated s de-
signed for intenna and ground eonnections
and therefore is arranged to connect the
sronnd lead antomatically to the chassis
when the post is mounted.

The Eighteen-Mile Horn

(Coantinned from page 203}

air imit to be controlled, a two-stage ampli-
tier with *50-tvpe tubes, in push-pull, fur-
nishes ample power.  For the heavy-duty
tests, however, ecight reproducers were used
at once.  For this purpose, a special am-
plifier was constructed, using a "4, a ™45
and two 5155 (50-watt type), fed from two
mereury  vectifiers of the 566 type.  The
amplitier operated from a standard 110-volt
60-cvele power supplys; its output eirenit
wits desipned to operate as many as ten
compressed-air nnits: cach adding a thou-
sand times the volume originally delivered
frow the output of the mplifier,

Control of the Horn

A control panel also was provided, for
switehing from microphone to eleetrie pho-
nograph; and also permitting any or all
of the compressed-pir nnits to be thrown
o or oft, as desired.

The amplifier, to withstand transporta-
tion from one ship to another, had to be de-
signed with a view to portability; as well
as to withstand the terrific shocks cansed

Tuterior wicio of the wnit; the ontlet tube cov-
crs the butterfly zalkee. At its left is the
motor of the speaker which moves the walee.

by guntire on board the ship during prac-
tice.

A special  Amplion “transverse-current”
microphone was used during the puny tests;
this type is extremely efficient, and char-
acterized by an entire absence of back-
ground noise: though it is very sensitive,
and the speaker need not talk directly into
it. (For the Luakehurst experiments, the
microphone was mounted on the speaker’s
chest, below his chin, and held in place by
straps arernd the shoulders; the speaker's
hands were thus left free, and his vision
and  breath unobstrueted.  This  assembly
was also worked ont by Mr. Cromwell) The
microphone is specially designed for heavy
duty and rongh handlings it is built into
i water- and moisture-proof  housing of
cast bakelite and aluminum,

At Lakehurst, the apparatus was installed
on top of the great divigible hangars by
the use of long flexible eable, the officer
using the microphone was able to niove
about, and  pive directions to the Los
Angeles. The great aireraft followed  his
dircetions with uncanny  obedienee, moving
to the right, left, or turning, in accordance
with the giant voice from below,  Com-
nmnication from the dirigible back to the
hangar wias kept up by radio,

STORING UP A CHARGE

HE lateal development in German elee-

trostatic speakers, sayvs fmalenr Wire-
less, is to make the dinphragm carey 2
permanent chirge of eleetricity, so that the
use of any outside biasing voltage beeomes
mmnecessary. It has been fonnd that if a
strong cleetrie ficld is applied to certain
kinds of wax when melted, the wax will re-
tain the charge as it solidifies. The result
is called an “eleetret”” and wmay be consid-
cred as the cleetrical counterpart of a
pernnanent nragnet.
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| Announcing_.’

A complete line of instruction in
Practical Radio Engineering and Prac-
tical Television Engineering.

Due to the demand from the less
experienced radiomen who felt unable
to handle our advanced course in
Practical Radio Engineering we have
added complete preparatory work. This,
combined with our advanced course,
forms our complete course which can be
handled by even the less experienced
radioman.

Practical Television Engineering s
handled in the same manner with both
complete and advanced courses.

We are the oldest home study school
in America offering advanced training in
Practical Radio Engineering. Write for
full details of this Practical Engineering
Training.
Ty e e R r R L )
CAPITOL RADIO ENGINEERING INSTITUTE,

Riggs Bank Bldg., 14th and Park Road, N.W.,
Washington, D. C.

Please seid me without obligation complete
details of  the following  course: (Check
course),

[ Advanced course in Practical Radio Ene

mineeriog.
plete  course  in Practical Radio

course  in Practical Television
Enginecring
Complete  courne
Engincenng,

in Practical Television

Name

Address

SERVICE MEN
Send for this Book

- r

4

YOU
NEEDIT!

Everything for your
business from the
the finest mike to
the smallest screw

is in this book.
—_— e

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

RADOLEK CO-.

601 W. Randolph st.

B>, CHICAGO
Radolek Co, CON; Illinois

Randolph St.
Chicago, Il g
Please send me without obliga- 0
tion your Service Man's Supply Book.

Name
Address —
Cuty

Srate
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Pentode Radio

5-Tuba Midget at
Amazing Low Prlce!

receiveron Ihe

[Pses  2-235s,
1-2070,  amd )
Full - runge .lunnln

peaker, 8 radlo wilh
4 aval wallep. The
Larest produetl of our
laboratery.  Fully
Erarantevd.

Special

Neafers 324-75

Price -
Made 1o sell for
$10.560 complere
Ih ulers nel
only 21T

Send $3.00 with otider. I

valie-ORDER TODAY !

price
on-
alance

Nete \\llh auatily whes,
LIv. A preat

PIONEBR RADIO LABORATORIES

857 W. HARRISON ST. CHICAGO, ILL.

The SUPERLATIVE

BROADCAST
MICROPHONE

Extra Heavy Type—Two Buiton

Outstanding beauty of work.
manship  and finish. True,
Natural Tone, Tremendous Vol-

ume. Scientifically Damped.
o w | Extra Heavy 24.Karat Pure
Model "B B Gold Centers. Duralumin  dia-

List Price $25.00 phragms. Accurately Machined.
Microphone Only [hree degrees of Sensitivity.
Other Models frem $5.00 up.
UNIVERSAL MICROPHONE CO., L,
1163 Hyde Park Blvd.

Calif.,, US.A.

Inglewood

0

The

OFFICIAL REFRIGERATION
SERVICE MANUAL

NOW
READY

BE SURE TO GET YOUR COPY

O

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

Transformers: 1, 15, 2, 215, 3, 5. €3, 7'
volts. 30 watts. Fuil instructions included 1or
building new type tube tester. Will test pen-
todes. 6.3 auto all screen grid and new 2 volt
type. Shipping wt. 5 Ibs, Add P, P. $2.25 net.

L & L ELECTRIC CO.

336 Madison Ave, Memphis, Tenn,

Toronto

? ? ? 2?2 1 1
CAN YOU SOLVE THIS PROBLEM
There is a tremendous market for a home recording
machine that will give FIRST CLASS results, We
ean put you in touch with interestad manufacturers
it you c¢an solve this problem and produce a real
working model.
Write for FREE details of what has besen done so
tar in this fiold te Dept. J,
LES REPRODUCER COMPANY
Ne

L1
26 East 22nd Street ew  York
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Leaves From Service

Men’s Note Books

221)

(Continued from paye 2

*
honest  with I believe that after all
my work it was worse than ever,

At last T conceived the bright idea of
moving the regenerative coil  (in the de-
teetor circuit) a short  distanee from its
monnting by the use of several cardboard
washers and, at last, T oascertained  the
happy medinum between oscillation and loss
of sensitivity.

The variable condensers the “R2I1™
and other Ro C. AL sets are very line for
obtaining  maximum  sensitivity  and  real
aligninge: inasmuch as  they have the
rotor  split outside  plates which be
hent just as vou want,  You
vour condensers nateh at every
the dial,

Vgaing T was ealled on o service
a enstomer who had just purchased o new
Radiola 46" which  would not  produce
any  signals whatsoever.  Inomy hurry I
forgot that T was ont of "2ts; and T arrived
at the enstomner’s hame to find a 24 tube
with a short from serceen-grid to filament.
An odd short, isn't it: To give him opera-
tion for the evening, T replaced the tubes
in their respective sockets, exeept that for
the first stage which I left vacant. 1 con-
nected the aerial to the control-grid cap
of the seceond Ro F. tube. This is not a
good idea for operation, for any length of
time: the voltage rans a little higher when
one tube is removed, no matter how well
the filament transformer is designed. Re-
sistances in the circuit play funny pranks,

On o eall to cheek interferenee in oan
“R8O” T found a 24 tube with elements

youl,

on

on
can
can  have
degree of

Job by

October, 1931

that shorted at times. Walking across the
floor would start it, and it seemed to keep
up the noise for a considerable period of
time,  The cause of this noise was not as
vasy to diseern as it sounds; and 1 helieve
that a Service Man should tap the tubes
as o first test for interference in this type
of set.

Testing Equipment
(Continued from page 211)

resulted in the method shown: it can be in-
corporated in many set testers hy adding
one binding  post to the existing  circuit.
The writer nsed two positions on his Weston
bi-polar switeh, instead of adding a D.J.-
DT switeh.

To aperate it, close the meter switeh on
the low side, and adjust the current to one
milliampere, Then, if the unknown resistor
Rx is of high value, switeh the meter to
the high side, and conneet Rx 11
and ¢ (as at B). ‘The higher the resist-
ance, the less will be the current indicnted
by the meter, as is well known,

If Rx has a low value, leave the meter
on low, and conncet Rx across terminals
Loand € (as at ). The nwter reacing will
be low in proportion as the value of Rx
is low: for Rx is a shunt around the meter.

ACross

Calibration, by means of Ohm's Law, is
performed in the usnal way: the low seale
should he ealibrated with known resistance
vitlues, sinee the internal resistance of the
meter must be taken into consideration.

(This is the same as the ecirenit illustrated
on page 564 of Ramo-Crarr for May, 1930,
with o table of readings for an 0-5 milliam-
meter, Mro Kitehin's suggestion for the
use of o switeh, however, may be appre-
ciated by other Serviee Men—FEditor,)

The Stenode Circuit—A Discussion

(Continned from page 227)

of 1001 ke, 2/10ths of a sccond the
1on-ke,  frequeney will have 639, taded
out, while the 1001 ke, fregueney witl bave
risen to 636 of its final valne—which s
assumed to e the smne as before for the
1oy ke, ‘This mcans that it takes the same
time to change fregueney in the cirenit
as it does to change amplitude. "The fre-
quency-modulated  eireuit is  thercfore no
exeeption to the rule that, no matter what
the forn of analysis, *all will finally bring
us to the peint.”

Beeanse the frequency-miodulated  cireuit
cannot he resolved into sidelhands, any more
than the D.C. civenit cany we do not there-
fore make the error of assuming that the
frequency-modnlated cireuit ean pass an nn-
Himited frequeney of modnlation on o nar-
row hand: for the resistanee necessary, to
redinee the time constant to any given vale,
also deercases  the selectivity to a point
where, if there were frequencies outside the
frequeney-maodulated band, they would he
admitted. A given fidelity requires the sane
selectivity, therefore; whether on the fre-

sine

i queney-modulated Stenode or the amplitude-

modulated neutrodyne. The time constant

www.americanradiohistorv.com

not only determines the fidelity of all cir-
cuits, but particolarly determines the selee-
tivity also of the special tuned A.C. cireuit,

Now comes the joker in the declk—the
compensated audio amplifier: this is com-
pensated only in part. When compensated
to where it will give the same fidelity over
all to the receiver, it will compensate the
interference, it any, alomg with the higher
audie frequenciesy becanse they all lie in
the same region and  therefore are sup-
pressed equally and naturally have to he
compensated equally.

Since most of the encrgy of speech and
music lies in the region below 500 cyeles,
while the intelligibility lies mostly  above
this value, if the Stenode is seleetive to
2000 evcles it may pass a fairly respectalde
andio output; and 2000 cveles of selectivity
is an enormous improvement over the usnal
10,000 or nore that is encountered.  Tlow-
ever, if the Stenode is compensated to a
peint where it will give a flat response from
G0 to 5000 cycles, then tests with inter-
ferenee less than 5000 cycles away from the
carrier must fail; just as they would with
a neutrodyne of equal fidelity,
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The only advantage of the Stenode, there-
fore, lies i those fields where modulation
rates of 1000 eveles or less are all that it
is required to pass. It may be macde
nreh more seleetive than the ordinary re
ceiver that it may be used on these narrow
bands: it it is of no advantage on the
broadeast band except for those who do not
tind  teading  the higher  frequencies for
frecdom from interferenee, T such “tubby?
reception is not objectionable, the Stenode
will dind a0 commereial development.

Thus, while it is not denied that the
scleetivity of the Stenode s revolutionary,
it is proven that tor equal fidelity it is no
better than any other receivey

Versk V. GrNsontey, Consultant,

116 Soutlh Fourtlr St Minweapolis, Minn,

S0

A REPLY
Editor, Ramo-Crarr:

I have read Mro Gunsolley’s letter with
great interest, Sumnarized. it may be
saitdl to consist of the following statements:

(1) That the theory of what happens in
a feebly-dumped eirenit is clearly under-
stoad.

(2) That fidelity and seleetivity are so
interrelated tlat one canmot have both,

(3) That the Stenode is a frequeney-
modulated cirenit,

(1) That a given fidelity reguires the
same seleetivity in the Stenode as in any
other civenit

(5) "Fhat compensated andio amplification
is compensated only in part,

(6) That “if the Stenode is compensated
10 a point where it will give a flat response
fromn 60 to 5,000 cxeles, then tests with in-
terference less than 5000 eveles away from
the earrier must fails just as they would
with a nentrodyne of equal fidelity.”

Finally, Mr. Gunsolley states that “it s
proven that for cqual fidelity the Stenode is
no hetter than any other reeciver.”

These arginents are, of conrse, preeisely
those put torwird by all seientists and radio
engineers prior to the advent of the Sten-

RADIO-CRAFT

day for vour correspondent to make state-
mients ot this kind; and we are quite will-
ing to demonstrate to him in our Labora-
tory stenode  reeeivers having a
faithful reproduction of all tones up to
5,000 cveles and more, with a selectivity
many times greater than the most selective
receiver on the Anerican nurket, regard-
less of the tone of that receiver. I am
afraid this is one more case where, sined
the facts do not fit the theory, the theory
must be altered. sueh fidelity and selee
tivity have, of course, already been dennn-
stratect to the technieal staff of Ramo-Crarr,

Statement No. 3, that the Stenode is
frequeney-modulated  eireuit, is erroncous.
No statement to this effcet has ever been
made by Dr. Robinson or  his
not has any proof een brought forward
by any other organization that this is the
IS,

Statement No. 4 is an assertion, the fals-
sity of which is demonstrated and has heen
demonstrated, nany times, with the Stenode,
Statement No.o 5 is also quite erroncous, anel
I fuil to understand why your correspondent
should state that the compensation is only
in part.  The actual curve of the mudio
amplitier, taken by independent Eboratories,
has been shown b experts on oy occas
sjons.

In statement No. 6, Mr, Gunsolley is once
more guite wrong. A demonstration of the
Stenode, which las heen given on numerous
oceasions, is as follows:

The Stenade is tuned to a hroadeast sta-
tion of high quality. Two loeal transmit-
ters desigmed to he free from fregqueney
madulation, with means for mdulating up
to 5000 cveles, are next set up: the two
transmitters being adjusted to 5,000 eveles
on cither side of the broadeast transmitter.
The pereentage modulation of the two trans-
mitters and the field strength at the Stenode
are adjusteds so that all three stations are
of cqual strength and the same order of
mudnlation. “Fhe two Jocal transmitters are
then modulated with speech and music up
to 5.000. The Stenede is then tuned to each
of these stations in turn.

We will eall the center station B, and the
two side stations A and respeetively.
When the Stenode is tomed to Station A
there is no interference  from Stations 13
and C, although the full quality of repro-
duetion is given over the whole seale. The
Stenode is then tuned between A and 13,
at a point of silence.  Next, Station B is
tuned in with perfeet quality, with no in-
terference from Stations A and C. Next,
the stenode is tuned between Stations B
and C at sitenee and, finally, it is tuned to
Station €, without any interference from
A oand B

We are fully aware that this demonstra-
tion is entirely contrary to the older theory,
according ta which the two scts of sidebands
completely overliap, and it should be quite
ipossible to receive the wmoedulations  of
Station B with fidelity without at the same
time petting the maodulations from Stations
A and C.

We should like to have Mr. Gunsolley
realize  that the Stenode has long  sinee
passed ont of the realin of theorvs; it Is
no longer a question of theoretical diz us-
siom,  but of praetical  fact,  Numerous
corves showing the selectivity

several

associntes,
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The

FourtH
Supplement

to the

Officzal Radio Service
MANUAL

¢ NOWReady

TO BRING the First Manual

right up - to - the - minute, you

should NOW have the four
Supplements now ready—included
in their proper places available for
immediate use.

Many important new develop-
ments which have made their
appearance in radio only a short
time ago are published in the
fourth Supplement. Dozens of
Diagrams of new receivers, both
midget and standard, are also in-
cluded in the pages. You will find
the latest data on new tubes, their
characteristics and uses.

The index pages, newly
arranged, include a long list of set
manufacturers and the trade names
of the sets they produce. This
simplifies greatly the method of
determining the manufacturer
when only the name of the set
is known.

The supply of Supplements is
limited, and if you do not want
to be without yours, send your
remittance today. You will be en-
titled to all the Supplements issued
so far—four in all. The other two
suEplemenfs. to finish the year's
subscription will be mailed on the
regular publication dates. Supple-
ments are not sold individuaﬁy.

MAIL COUPON TODAY!

GERNSBACK PUBLICATIONS, ine,, RC-10
96-98 Park Place, New York, N. Y
1 o b for h " onter )
tptdan t the Supnlemem ) DFFICTAL
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of the Stenode have been nide, not only
by onrselves, but alse by independent Labora-
toriess while the actual pertornanee of the
Stenode can be appreciated in five minutes
by amyone trying it,

A further  denwnstration of  great  im-
portance is that of eliminating very power-
ful helerodyue interference, without in any
way allering the fone quality of reception,
No other reeciver can do this, even to o
stall degrees and indeed, it was tharght to
he, theoretieally, impossible until the Sten-
ade was demonstrated,

In view of the fuets 1 have stated, and
which lave already been demonsteated  to
Ramo-Crarr,  your  correspondent’s  final
statement that it is proven that for equal
tidelity the Stenode is no better than any
other reeciver,” s entirely erroncous.  In
fact, we are reminded by this letter of the
old story of the farmer who, on first see-
ing a giraffe at the zoo, stated that “there
ain’t no snel animal ™

Peney W Harwms, President,
The Stenode Corparation of dmeriea,
Hempstead Gardens, L. 1., New York,

Dollars from Your
Telephone

(Continued from page 215)

other advertising or forgets yowr trade
name, the chanees are they will iinmediately
louk in the classified seetion; which empha-
sizes the importance of having an attractive
set up. one that will quickly catel the eve.
A person consulting o teleplione directory
is generally motivated by the type of ad
whiclh he sees there,  The eve is naturally
attracted to the best and most prominent
display, and a new-comer will invariably
sy to himself: “There, that looks like a
good relinble radio man—I1 just give him
a ring”

Of conrse, every teleplone ad should be
dignified, contain an attractive illnsteation,
ind the “phone number should he  promi

Ionently featuwred in barge display type, with

a reproduction of a telephone or of a man
or & wonan talking into a telephone, Fvery
telephone direetory ad needs certain “action™
elaments in its layont; because there must
he stored within the ad's  linited  space
cnomgh latent ecuergy to cause the message
to spring ont at the prospective customer
when he opens the page. This can be best
accomplisld by

Using, for prominent portions of the mes-
sage, distinetive type which conveys the im
pression of action, and  designs containing
taction” clements: enrved and slanting lines
usually convey more action than  straight
horizontal lines;

Hinstrate the telephone mumber by pic-
tures of a telephones or animate objects in
actions preferably something assoeiated with
your bisiness, which is heing advertised,

In all eases, be snre that the telephone
number is displayed with ontstanding promi.
nence,

Several  radio  dealers  of  Washington,
D. C, have taken different mieans of em-
phasizing their telephone numbers; some of
the best of the displays are reproduced in
this article.

As the prospective customer turns to the
classificd telephone directory section of ra
dio dealers, he immediately finds the most
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attractive ads and those which naturally
cateh his eyer and he invariably picks those
phone numhiers whieh are in fargest letters,
while others, less imposing, are ignored.

When  the  vadio dealer eiveularizes  hi
mailing list, it is also 0 good plan to male
v special feature of his telephone mnnber
v telephone slogan may also nsed o
drive home the advantages of using e
telephone:  sueh "As Near As Your
Felephone™; = Prompt and Eflicient Seryvie
Over the "Phone™; *Save Worrv—Just Ring
Main 100" ¢te.

Some vadio dealers prefer to seleet and
use e trade name which will get them at
the top ot the telephone directory list, sueh
“Aenie,” CNmbassador,” cte. A ot
of people, especially newcomers, are lonking
i the telephone book for the name of a
ridio_man: and it helps to get more busi-
ness when he heads the list,

The rvadio wan who secks to enlarge the
scope of his business contaets cannot help
but see the value of the telephone, not only
as acustomer comvenience, hat as a valuable
first-aid to bnsiness huilding.

he

18

as:

THE INAUDIBLE JINGLING
OVING-PICTURT enpineers, says the
Broadeaster and Wirelexs Retailer, of
London, “are experimenting with speakers
that will reprodnee freqgnencies as high as
12,000 eveles,  The highest notes given by
the new spewker are innudible. 1t is said,
however, that they give realism of the re
production of sounds, such as the clink of
glass and the jingling of coins. The speaker,
which enmiploys a very small and thin dia-
Phragio, cannot handle low netes; so it is
used in conjunction with a speaker of the
usnal type™  “The opinion is then editori-
ally expressed, that unwianted noise would
beemue mueh more troublesome,
There is great difference of opinion as
to what sounds are superandibles for that
is o personal (question. lowever, this item

is interesting especially as regards the pres-
ent Jow audibility of money,
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RADIO-CRAFT

“Antipodes” Super Converter

(Continued from page 225)

One 205-volt filament transformer, and one
#30-heney filter choke, not over 27 inches
high;

Two R.I%. chokes, 65-millikienry:

Oue Lynclr 50-000-ohm, 2-watt resistor, and
one Lyneh Zomeg, grid leak;

Two derovor +-mf. clectrolytic condens-
ers, with mounting rings:

Five serovor fixed condensers: two ,0002-
mf. midgets: two 00055 one 002;

One Yarley G-point change-over switch, and
one on-oft switeh: two [2hy hinding posts;
two knobs: six wafer-type sockets;

One panel of 3/16-inch mabogany; one sub-
panel of Yg-inch hakelite, and a cabinet,
without humidor,

Hardware, scerews, nuts, ete.

il !'i' PILOT
ZAM| TUBE
st e ey FORM
-—4% ——————————

|1 _L.. —————

I’ el %;.
v N L2
TRV, NN U [

i —t——+—
| t
10— Ls
B+ | fawnly P
G Hei (k) | (P)

Fig. 5

Conncctions of the coils (four scts of two)

The coils are wound on Pilot plug-in
forms, as shown in Fig 5: 1.1 on one set,
1.2-1.3 on another, all with No, 28 DS C

wire. L2 is spaced 3 li-inch away  from
1.3 on the form., The number of turns is as
follows:

Meters I.1 1.2 f.:

11-26 3 K1 3

25-52 7 61, 6

50-106 18 16 4

100-197 16 H 18

With the “40” Sonora (a dingram  of
which was given in the September issue of
Ranto-Crarr, pige 172), a Presto pickup
with @ 4140z, weight was usedg and, since
the motor of this receiver combination ere-
ates noise which the converter would pick
up, a turntable operated by o powerful
spring was nsed to make the records spoken
of above, The recording necdle, as a test of
position, shonld swing over and center ex-
actly on the spindle,

This reeeciver has rewired to use
standard instead of special tubes: it now
has two "#5s in the ontput stage, while two
30-henry filter chokes (rvesistance 150 ohms
each) replace the primary of the original
output  transformer.  The  output  was
coupled, throngh two 2-mf. condensers, into

heen

a +000-olin magnetie pickup. Pregrooved
records were used.

For playback, the same pickup was nsed,
connected into the cathode return of the
set’s deteetor, in place of the hiasing re-
sistor.

The Amplifier and the Talkies

(Continued from page 209)

public-nddress system are as follows: anto-
matic record changer, playing 20 records,
with automatic  repeat; aunditorium-type
dynamic reproducer. The type C-250 power
mnplifier nses one ‘21, one '50, and one 81
tube (undistorted power ontput, 1.9 watts;
current  consutiption, 85 watts): carrying
cases, plywood, leatherette-covered.

Advertising Talkies

The police of many cities have been both-
ered with the trafic problem that arises
when good  feliows get together—to gaze
with rapt attention at an advertising motion
picture: this problem should become worthy
of special consideration: when the new ed-
vertising talkie. of which the “Anto-Cinema®
iltustrated in Fig. I is an example, makes
its appearance on Main Street. The Auto-
Cineria is a product of the combined efforts
of the Auto-Cinema Corporation and RCA
Photophone, Ine. .

A feature of this innovation in the adver-
tising world is the device for obtaining con-
tinunous rewind of the endless film, which
contains botl picture and sound. A standard
phatoeleetric eell is used for the sound
pickup.

A floor space two feet square is sufficient
for this advertising talkie. ‘I'he pictures
appear on a transparent screen measuring
18 x 22 in. The complete cabinet, which

weighs less than 100 s, is 514 ft. high;
within it are included the projector, wmuapli-
fier, tmotor, and 6-in. reproducer. Money-
nutking uses for the instrnent were clearly
stated by Mr. Sydney F. Abel, general
sales manager of RCA Photophone, Ine, as
follows: “For the motion-picture theatre it
(the Auto-Cinema) should be particnfarly
essential, Placed in the lobhy ot the the-
atre, the new projector would maintain a
continuous performance in the sound repro-
duetion  of trailers, or selected
sequences frow current attractions, It s
our opinion, however, that advertisers of
standard products of every deseription will
find the projector a great medinm, Con-
veniently placed in hotel lobbies, railroad
stations, anditorinnms, departinent stares for
styvle exhibitions or, in fact, in any place
where crowds congregate, it would he bhound
to attract interest and attention™

Onece again we pay our respeets to Dr,
Delorest, originator of the vacuum-tube
audio amplificr  (recollection of the  thrill
that was felt when the technieal journals
announced his succeess in obtaining “caseade
amplification™ still is vivid): even though, in
1922 he remarked, concerning his “Phono-
film.” or sound-on-film, * it probably
never would come out of the Inxury c]usé,
since the special machine required will cost
at least $1,500 and film records from $20

advance
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earn Chemistry
Dr. Sloane Will Teach

You in Your OwnHome

Chemistry  offers
those who are am-
bitious and willing
to apply them-
selves consciei-
tiously, the great-
est  opportunities
of any vocation
today. Indastrial
firms of all kinds
pay tempting sal-
aries to get the
right men. Oppor-

T. 0°Conor Sloane
A.B,. A/M,, Ph.D..

e tunitics abownu! on
every hand.
Now Is the Time

to Study Chemistry

Never before has the world seen such
sptendid opportunities for chemists as exist
today. In  factories, mills, laboratories,
radio amd electrical shops, dustrial plants
of all kinds, chemistry plays a vital part
in the cominuation and expansion of the
business. No professiun offers such oppor-
tunities and the next ten years are going
to show the greatest development in this
science that this country has even seen,

You Can Learn at Home
Our home study conrse, written hy Dr.
Sloane  himself, is  pracueal, logical and
remarkably simple. 1t is illustrated by so
many experiments that are performed right
from the start that anyone, nn matter how
little education he may have, can thoroughly
understand  every lesson. Dr. Sloane will,
in addition. give yen any individual help
you may need in your studies.

Easy Monthly Payments

you do not have to huve even the whole
price _of the course to start.  You can
pay in small monthly amounts. earning
the cost as you go along. The tuition is
very low, and includes your laboratory out-
fit ~there are no extras to buy with our
course.

Experimental Equipment
Given to Every Student

We give to every stndent witheut addi-
tional charge hi~ chemieal equipment. in-
cluding fifty pieces of laboratory apparatus
and supplie~ and forty-two different chem-
icals and re-agents,

Tuition Price Reduced

Tesides  furnishing the student with his
Ixperimental  Equipiment,  we have heen
able. through the hig iucrease in our stivdent
body, to reduce the cost of the enurse. Write
today for full information and iree book,
~Opportunities for Chemists.”

Mail the Coupon NOW!

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

HOME EXTENS!ION DIVISION
19 Park Place New York, N. Y.
CHEMICAL INSTITUTE OF NEW YORK,
Home Extension Division
i9 Park Place, New York. N. Y.

Please send me at onre, without any obligatlon on
wy part, your free ook “Opporiunltiee for Chemnists,”
and full particadars about the Expefimental Hquipment
given to every siudent. Also please tell e about your
plan of payment,

ADDRENR (L..iieearrannsananns

ceeerrratrretroerren

T ececssieeninesonnns STATE. . cvesrercnsrnnns
ne-1o31
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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 overy guest room

Special Advantages for
"Big Game'' Visitors

Faxs visiting Chicago tor the
big football games will find

location, unnsu
ally convenient. Al playing
fields areeasily reached. A fter
the game | | theres graiety |
or quiet ., as von prefer, A
st Supper Danee L the
rhythimic tunes of a faned
Ovchestri, Vo rote advance
Write for Foothall sehedule

T 01 C neremiy

DRAKE

HOTEL, CHICAGO

Under Blackstons Management

Tie Drawe

RADIO-CRAFT

to 825 ecach,™  (Georgette Carneal, in Con-
quersr of Space.)  While these figures still
are effective for 32-nin. or standard theatre-
film projection, they do not hold true for
Hi-nune machinery. The emtive advertising
talkic mentioned above costs less than ®1,500
apd sonnd-on-filnn home-talkies eosting con-
~siderably less, are raising their heads on the
horizon,

With these words the writer closes
disenussion of the new roles for the onee
conventional power andio amplitier; hoping
to have interested some of the readers of
Ramo-Crarr (ineluding, perlaps, 1 few edn-
ciatars) in these practical applications of the
principles of vadio, insofar as they involve
amdio civenits; and trusting that the imag-
ination and foresight of radio technicians
who e in position to take advintape of the
opportunities atforded will find these data
profitable,

{Letters addressed to concerns mentioned
in this article will be forwarded, it eon-
taincd in a separate, stanped envelope.)

his

The Radio Craftsman

(Continved from page 229)

amply achieved, so far as 1 o coneerned,
in that your have considered the Serviee Man
as the vital factor of radio today,

There are now many manufacturers who,
throngh variens means, hitve heeome wealthy,
and fail to consider that it has been only
through our hody of Service Men that they
have heen able to achieve anything  With
their present rviches, theyv fail to consider
the Serviee Man enongh,

ve ondy s small offering this time, thoupgh

I promise vou a pgreater ¢rop of service |

dope in the near future. 1 find My, Hu-
hert's article onnodernizing olid attery sets
(in the Octoher 1930 issne of Ranmo-Cnarer)
is quite all righty exeept that he does not
stress the problen of ridding the finished
sets of hume Of some twenty sets T con-
verted in this manner, all had a consider-
able amount of huse which was impossible
to pet rid of until the eathode of the de-
teetor was disconneeted fram the ground
and given a grid hins throngh a0 2,0800-ahnt
resistor with o I-mf. bypass. T'his nny
help some of e great hody of  readers
who have tried this conversion business and
failed.

JoL Ly P,
357 New Street, Newurk, N .
(Ihis will be of interest to many cm-

stroctors who are making over old hattery
sets for ACo operttion. They may atso

consult with profit “lLocation and Redue-
March

tion of Han" 328, 1931

Ramo-Cnarer.-

o page
Editor.)

ss 000 WILL BE PAID TO
¥ ANYONE W HO
PROVES THAT THIS 18
nol ibe ariual photo of wysell
showing my superb physiyue
and how the Rins System has
Inereased my oan helght ©
6 ft. 3 3«4 lhches. 1Mundreds
of "Itdll?\mll:\ll, ; l‘:lennl t:n
to 45 years old gain from a
6 finches In a few weeks!! Flrst Te-day

No Appliances—No Drugs—Ne Dieting. ROSS
SYSTEM NEVER FAILS, Fee Ten Dollars Com-
plete.  Convineing Testimony and Particulars 5
cents stampe “"Allow time for retufn mails arross
the Atlantie.”” 6. MALCOLM ROSS, Melght Speclalist,
Searborough, Enqland, (P. 0. Box I5).

First in 1907
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Classified Advertisements

Advertisements in this section are inserted
at the cost of ten cents per worid for each
insertion~—mname, initial and  adilress each
count as one word.  Cash should accompany
all classiticd advertisements unless placed by

a recognized advertising ageney.  No less
than ten words are accepted,  Advertising
for the November iscwne <houlil he receivel

not later than  September Tih,

!

DETECTIVES
DETECTIVES Earn Big Money.
tunits Experience
Freeo  Write,
New York.

Excellent oppor-
i UNHCCe S8y, I'articulars
George Wagner, 219%B Broadway,

FORMULAS
MAKE AND SELL your own products. We will
furnish_you any tormulas, Write for our litera-
ture, Chemical Institute, WR Park Place, New
York, N. Y.

MISCELLANEOUS
BENCIL Legs—Angle Tren—shipped hnockeddawn
and display—$3.00 ap, Kirk Hardware, Dept, J03,
128 East 23rd Street, New York City.

PERSONAL

IF Yon want to pet acqoainted quickly? Send
for my hig (free) list of introductions, lox
100-HA. Detroit, Michigan.

RADIO

SERVICE MEN, ATTENTION — Speakers  re.
wound, magnetized, repaired, $2.00 to $2.75. Com-
plete Power Pack Service—Transformers rewound,
condenser blocks repaired, resistors duplicated.
(llu:nmnlted. Clark  Brothers Radio Co., Albia,
owa,

SERVICE MEN
the profits with our new plan  for
business.  For free particulars write,
Louisville, Kentucky,

ttouhle your husiness and pile up
Jrocoting
R..

Roose,

For Convenience and
Comfort

come to the Bismarck . . . right in the
heart of the Loop .. . next to the whole-
sale, financial and theatre district.
Large, light, outside rooms with super-
comfort beds . . . soft water for your
bath room signals indicating the

arrival of your mail . national
reputation for Gobd Food four
distinctive dining rooms . . . courteous

hospitality urging yeu to “come again.”

Rooms, $2.50 up—With Bath, $3.50 up

BIJMARCK

HOTEL CHICAGO
RANDOLPH AT LASALLE
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RADIO EXPERIMENTERS!

= \X EVERYDAY SCIENCE AND MECHANICS magazine
! ” should be of especial interest to every radio man because in
EVERYDAY - this magazine will be found a very fine department on radio

]

clence and construction radio kinks, radio experimenting, television ex-
perimenting, etc. This department is especially important

to all radio service men.
QChanics Then too, this magazine contains a tremendous amount
i 255 of other worthwhile experiments and money-making kinks,
Editor ; which, while not radio, are still of great importance to every
’ radio man to keep abreast of the times. No radio man should
’ he one-sided and know only radio. It is just as important to
know mechanics and science from the everyday viewpoint be-

cause sooner or later you will find this knowledge inportant
in your daily work.

T ON I 104

——

A single copy of the magazine will convince you that it
is the one general science and mechanics magazine you MUST
have.

SIINYHIIW GNY TINTIIS

8§ MONTHS $l-00 I—-——-—-——__._

. . / Special Offer Coupon! i

For a brief period only th1sl EVERYDAY SCIENCE and MECHANICS
new magazine will be given |9 Park Place. New York N. v. =—KC-19

b s o\ 3

to charter subscribers at a!ls e T e ned
specially reduced subseription | ¥ subscrintion for I
rate. The regular rate for( ) 3 months . ee——3$1.00
One Year is $250 (News- () 1 vear . 51.5o|
stand $3.00). OUR SPECIAL | _ l

PRICE TO YOU IS EIGHT|™™ =S

A MONTHS FOR ONE DOL-

LATEST INVENTIONS. AERO-MECHANICS, SHOP Kinks TELEVISION, EXPERIMENTS LAR. Clip coupon at left and l
FormuLas, CHEMISTRY, WOOD mg,lg\nu CRArTS RADIO '_(‘I_MES - mail toda)’.

Aiddresy

151 "WIAWIAON

ity Rtate

A Most Important and Timely NEW Radio Publication

Radio Set Analyzers
and How to Use Them

with full instructions and descriptions of modern
set analyzers, tube checkers, oscillators, etc.

by L. VAN DER MEL

Famous Radio Instructor

HERE is the latest book, and one of the most important which we have ever
issued. It fills a long-recognized necd; for there is not a Service Man or a
radiotrician who has not an immediate use for this welcome book.

It is the first book that explains COMPLETELY the operation of analyzers,
tube checkers, oscillators, etc., from a thoroughly practical standpoint. The hook
is intended for Service Men of all classes, whether junior grade or expert. Every-
one will tind a tremendous amount of live “meat” in its pages. Nothing has been
left to your own ingenuity; everything is complete.

The contents:

CHAPTER {. Introduction—The Trohlems of the Servlce Man: General Methods of Analyzing Trouhle: General
Description of Modern Recelvers; The Need for 4 Radio Set Analyzer; What to Expect frum an Analyzer
CHAPTER 2. The Analyzer—The Fundamental Requirements of an  Analyzer: The Swltches or [ush Bulton:
The Ammeter: Multlicale Ammeters; ‘Uhe Shyut aml Its ¢Callhration: The 11C. Vulimeter: The Multistale JEN
Voltmeter, The Multipifer and 1ts Calibratfon, The O.C. Volimeter; The Design of a Simble Analyzer.
CHAPTER 3. Trouble Shooting with the Analyzer—Classlfleation of Trouble—(1) Fxternal tn the rteceiver: (2} Tn
the receiver pruper: {a' Merhanical trouhles; (b} Eleclrical troubles, Dretafled Analysis of Eleetrical ‘Troubiles
() Tube testing: (2) localizing trooble: {a) By past experienre; (1 By actual test of eircuit,  (3) Interpreta-
tion of analyzer readings: () Tuhe rhart: (use of}: (5) Circuit diagrains (use ofb; (6) Testing the power unit ;

(1) The use of the analyzer in testing indlvidual units. Additional Featutes and Vaes of the Analyzer—{1) A3
o modu'ated R.F. oseillators (2) As a means of hning up KT and L1, smplifiers; (31 As an output meter. e ————— =
Care und AMLiintenance of Analyzers. Coneclvslon  and Briel Summary.

GERNSBACK PUBLICATIONS. Ine.. 1e-10
96-98 Park Place. New York, N. Y.
Gentlemen:—

1 enclose herewlth fifty {(30¢) ecent:. for which
send me when bsued a copy of your heok " 'Radle
set Analyzers and How w Use Them.™

Ghapter 4—Detailed descriptions, photographs. and circuit diagrams of commercial set analyZets.

We have purposely published this

book at a ridiculously low price,

because it is our aim to put this The Copy
valuable work in the hands of Postage Prepaid
100,000 Service Men before the end

T

Name e =
of this year. Address . I
— —— ——— City and State e — e

www americanradiohistorv com
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( PEERLESS 12" AUDITORIUM
DYNAMIC SPEAKER

The Peertess Dynamic Speaker jg positively the last word in efficlency and powerful reproduction, As
a_s=uitable companton it is housed in a beautiful two -toned Sonora walnut cabinet of excellent workman-
sihip. This speaker ix properly fitted it 2 chamber 137 deep, 17%” wide and 18” high. The front is
haffled with %* thick haffle boiard cut ont to tit the cone of the speaker, No rattling, no distortion but
Just a perfect reprodinction of sound, Bnilt with double heavy duty A.C. rectifiers and the famous
Elkon hum condenser added mitkes reception perfect,  For that matter it is equally suited with ordinary
sely, employing the average type of audio amplifi cation systems, using as low as 90 volts "B” current!

Will work with any set, regardless

MERSHON FILTER CONDENSERS of output characteristics. Overall
Their small  size makes henling  and surge-proof dimensions: 40” high, 24”7 wide, 12~
them especially dexirable for '.'ll'fl"“l'l?ni‘“ll'ﬁ_l”"l“_'l"Llfl_‘“:l'.l]"l deep. For 110 volt, 50-60 cycle A.C.
use in ll.li(.]ﬂ'l‘t receivers 3'1.‘1‘191}”u:n‘;:‘lr::ll{::( :]‘]'ld .iu‘- Shipping weight, 60 Ibs.
where a minimum of =pace ¢prepse the life of the con-
is avallable. Their self= denser indetinitely. List, $155.00

Volts Anode Price OUR PRICE 19.

S- 8 430 75

$-18 430 1.15

5.20 35 (for A Elim.) 1 1.15

5% 30 2 (8-8) 13

T-5 4 g(gfg-g; 1.90 A-B-C POWER PACK

- 43 (8-8-
T-36 430 3 (1-18, 2-9) 3.25 J

There are now available to the Service Man, experi-
PENTODE ADAPTER menter, and custom set builder three models of
power packs designed to supply "A,”" "3, and C”
potentinls to riddio receiver chasses of almost any
type. Ikach pack is complete with voltage divider,
filter condensers, filter choke, by-paxs condensers,
and taps for intermediate voltages (RUF., Detector,
AF, ete). Two leads are provided for connection
to i dynsunic reproducer field: or the ¢ircuit may he :

completed through a filter choke supplied with each instrument, where the yrepro-
ducer is a magnetic, or self-powered dynamic uuit.

Pentode, screen-grid, variable-mu, and all the other tubes may be powered from
one of these packs., The characteristics of each are as follows:

Type A. Filament sup- Type C. Fikiment supe

This Pentode Adapter permits
the  sertion of o type 247
Pentode Power Tube in plice
of the type 245 tnbe. Sim-
ply remove 245 tube, and in-
Sert the Adapter, and plug in
the 247,

i . . “n Type B. Filament sup- e "
Prlf‘lwqfugner?‘;? t\t\’!nm‘f'lA'-sG ply for fonr type ‘24 or !"’I‘;y tr:;{w:”ml‘\vl().‘p"-IT 2;:;1'2‘
—_— and an ‘s, Plate Po- 27 {ubes, two 'i5's and todes, and an N recti-
HARMONIC tential, 180 velts; and :llili]()"s?indpletc‘?' "g’,-:“l{"‘l‘é fier, Plute potential, 250
the "C' voltage requi- el volts; and “'C for the

TELEVISION site for type 'Tl1A tubes. 45's. *47's,

TUBES Each of these units is provided with taps supplying the usnal R.F., detector, and
Thexe Television Tubes have A}, voltages. These A.B.C. Power Units are going like hot-cakes! 6 75

been especinlly designed and OUR PRICE FOR ANY TYPE = ___ $ J

nanufictured  to encourage
televirion experiments among

amatenrs in this new field. MAGNAVOX DYNAMIC
s Mre Rnantigy oD SPEAKER MODEL 110 PHOTOELECTRIC CELLS

perfect and they are priced 110 — Single
extremely low. Pentode These Photoelec-
15" Cathode Plate {‘1.2800 ullmlsg tric  Cells a';‘ e
P —= J'us manufactured y
Cathode Piate 1'ull 245 one of the largest

OUR (25‘00 chiux) Euastern tube mian-
NET 0 Cone. aud ufacturers. A large
L Reguire aq supply  was  pure

chaged from them

E— at P very low

price and they are
offerred to you ale
moxt at cost, The
tubes  are perfect
amd guaranteed 1o
give complete sat-
isfaction in oper-

PRICE Baffle Hole

_ - S DinmeterH
MAGNAVOX DYNAMIC K Height,
ter of Cone,
SPEAKER MODEL 130 4% Height,
Overill, 9147,
Depth, Over-
all, & 5/327;
Width, Over-
all, %",

ating.
Our Net Price

$3.45 gg¥ PRICE$3.90

'HARMONIC TUBES—Guaranteed 6 Months

Every tube is carefully meter-tested before being shipped. Free replace-
ment on any tube within 6 months provided they still light.

136 Pusn ull
245 (2500 ohms),

130 Pusne Pall
243 (5060 nhes) .

130 Single 243
(2500 ohms).

140 Single 245
(3000 onmi).

Cope  and  re-
quired Baffle
Hole Diameter
W Inches:
Helght Base
to C‘enter of ‘one
1% Inches; Over-
all Helght
9-1/12 Iivhes;
Overall trepth
4-1/16 Inches:

Overall  Whith 22 158 171 . L .79
‘lé:{'ui{"i? e L 188 212A - .69
B :ne of ront 1.58 00 = .69
281 )
Su ch; .50 99 . 69
o e e
ML r hes: . L 108 224 . R

e e Jase 3 fres: Soucog of oles Cortett | 59 108 226 . R+
OUR 232 1.08 2T e .63
53.45| i % &

I PRICE

All offers are F.0.B. New York, and subject to prior sale. ‘
Terms: A deposit of 20% is required with every order. '
Balance may be paid on delivery. Or, deduct 29 if full s

amount is sent with order.

GRENPARK CO. , Dept. RC, 245 Greenwich Street, New York, N.Y.

www americanradiohistorv com


www.americanradiohistory.com

Prices YOU can make

a REAL profit on!

Famous Model “G" Gordon R. C. A. Radiola New Type Elkon Dry

Phono-Motor and Turntable Magnetic Chassis Disc Rectifier
First time at this price. Ruggedly constructed Will stand up to 600 volts withmit Standard on “A* Elim-
throughout. Spanish felt gears assure silence. 'ﬁ distortion. B C(fnt{\msmgﬁmu:‘mllr"{f;; inators  for  Majestie,

“qui i amti trol.  In- former. sed in 1008, LE -

(li:::;ii:,::Edty::-Ih nsul;::::;l:c S]E‘_ZI;‘- ﬂ:: rium““"l speakers, Outside diameter 4 in.; | Mayolian, Webster., El-
cueplionalh-' quick nt-arli;uz torque. For 110 depth over all 4% "é- I‘:E‘L‘! fo'i'lh““}i kon, Bernard. Fada,
b > 8 . el N 1 o w .

volt 60 cvele alternating current. ['roven de- ‘;~ radio installation. omjde Knapp., Sentinel. Metro,

ft. radio cord.
pendahility has male this New Gorden Electric ! Sz General Instrument.

Phonograph Moter and Turntable the accepded OUr PRICE Phileo (Elkon equipped)
standard of ex-

and also on Elkon 3

cellence for the R. C. A. Loudspeaker 10 amp.. and Briggs & OUR PRICE
|n(ll:s1ry.‘ A beautiful speaker, superb in its Stratton chargers.
Ly hme»nt faithful reproduetion. Molded List $7.0 $3'45
this yrice frame and pedlestal resemble hani -istRS 100
Make a  nice g carved oak. Mechanism concealed B - A 5
profit and build List $30.00 by altractive Lapestry. : Baldwin Rival Unit
good will with  QUR 8 95 (Genuine R.C.A)) Yo This Nathaniel Baldwin unit is
evervone. PRrRICE o List §18.00 i one of the finest. For phono-
OUR PRICE SR —————— $3 raph, automobile and portable
i i i its. We offer this fam-
Far Dyna Chassis radio outfits. :
rand Dynamic Atwater-Kent ous unit now at a sensationally
Famed for its simulicity Condenser & Filter Block reduced price.
and reliability. Easily oCRr PRICE Soc
installed in all types of For Model 37 and 38 Sets - m——

radio  or phonoyraph
eonsoles, Tonul range
and fidelity superior to
any other reproducing

Lleal filtering system for ANY

make A ot using 171-A V[CTOR ABC
tube Contains proper choke A WV =
and high voltage condensers. e N .

ind , Power Transformer
Flexible wire colored leads

‘1‘)?:;“ _'i':m_ m“}?:’?lhl 3% me s orininnlk - For uce with 6-226, -—Wj‘{
; = 3 HOOK-UP 2245, 1-227 and 1-280 :
inches. \\'Ldlb 8%, ml‘hfés. 0oUr PRICE Green wire to 280, black LOI tu la)e ‘. Magrnetically u_ it
depth 7 inches. For $5 95 R.F. plate, yellow to Power] shielded preventing hum
A.C. current. L] Tube plate. white to first fol ]" erl a.d‘
audio  by-pass. white to C.T. Can_ safely PSR
of 226 resistance, ed 307%. Hixh voltages,
rell to detector QUR 400 volts at 150 mils on
Condenser Block for plate. Wire from PRICE $2095 either side of center
Majestic can to sround. tap. Extra large case
173 » 1) s s expeciall; desipgned to
B’ Eliminator Kolster K-6 Speaker prevent overheating.
Replacement for defective § M : el Can Be Used For Any Puower Amplifier
bloeks in liminators e B i Using 245 Tubes
identical in electrical character- K pedd iesen 4 inches, )
OUR TRICE isties and outside dimensions. Fait g;u. L Celmer tap \(r)f'x: and 11 (6 volis).
. ) ! vo. 2 an olts.
Can also be usel in any make whivsi ful N, 1 1 n, Vo High amp. (226)

sz 75 B Eliminator as well as most J List $20.00 No. 3 and 66— Primary (110V. input}.
* power packs OUR &y . R No. 8—Center tah of 12 and 17 (28 V.)
I'RIC $3,95 g No. % and 1 3 Volts (251
IR i No. 16 and 15 -Hish voltawe for B supply.

1 No. 16 Center tap ot above.
Gordon Acme 4 Pick-Up AIR-KING No. 12 and 17-2% in. volts high amp. (224).
with Volume Control Superheterodyne S-W. Converter | OUR PRICE . $2.75
The greatest converter
Genuine Dakelite arm with ever built. FREE Catalog—means money to you
beautiful natural wood fin- 1%'_ as ot foncer These are only a few samples of the values to
ish will not show wear as : ort ve h‘; ft;‘uml in our rl:(lalng. l;ﬂis full of items on
r o ith. e 3 i which you can make from + to 3004, profit.
will plated metal. Faith fr ta And the hest of them is. they are sound. well
fully reproduces the entire = known, trademarked articles you can depend
musical range. 2 d ©o1 o ity
. hod oy Send 20 with the order and articles will b
» h . 2 8 €
OUR TI'RICE i . ‘" " shipped C.0.I). Order any of the uahove ar-
E \l ticles direct from this page. And he sure to
LC.A T L d e fro ur  recel 1 ask for the catalog. It ineans money to vou!
.C.A. Test Leads— [ 17" "7 D010 e
Unsurmnssed for teating sets ami 1 orts, [ ic o1 e ST OUR PRICE RADIO CIRCULAR CO.
opens and other eommon defect Easily at- wtion _ of _ the ecelver O R
tached Lo lesling reter or electrical apparstus. 40 ;1':“ 0 in Welght $l4.7o 225 Varick St. New York City

TEAR IT OUT NOW!

ORDER DIRECT...from this page!

]
RADIO CIRCULAR CO., 225 Varick Street, New York City f F EE tal
; end for catalog!
Enclased find § This is 2077 of itesns Hsted helow. | will pay balance upon receipt of merchandise ]
n RADIO CIRCULAR CO. -
u @ 225 Varick Street, New York City e
] # l'lrase send me vour calalog of radio bargains | can g
) g make a profit an, ™
[ ] al understand this olligates me in no way. -
. ] ]
"] a Name o
| e
'] Name B (ddress ., =
a a
) Address........ P [T Also please sendl catalog. @ Ciry Srare -
------.--...----..--...-.--.--...--..-....-..-*.I-I-.-.- -.-......J
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STOP SHOPPING!!

you the latest and lowest prices up to the time this ad is printed.
We watch our competitors and do not allow anyone to undersell

H the lowest prices are right
our own catalog. Why? Because

ERE'S 2 NEW plan, which saves you money, Stop shopping—

on this page. Yes, lower than in
no house can get out a new cata.

log every month, but by advertising in this magazine we can bring

“us. We meet ANY price on NEW

merchandize. Order direct from

this page and save money. 100% satisfaction on every transaction.

P’acent “250”
Power Auditorium Amplifier

—

i Gne of the

" Most Pow.

erful Super

! Power Am.

d - ~, plifiers ever
'_'ﬂ?_ == made.

Now $8.75

CONTAINS 2 STAGES SUPER POWER
A.F. AMPLIFICATION
This famans amblitier is jwovided with input
amd output rrawsforniers for working from a
phionggraph pluk-up into a 2000 ohin (rans-
migsiun Hne or Inte the coupling transfurmer
furnisliedd with  mast  dypan reprocducers.
The tubes required are ohe * wie 50 and
ane ‘X1 rectltier. Where masimun wutput is
not required a ‘10 may be sobsthiuwted for
the *50 [n the output. Automatie adjusiment
takes care of the discrepancy in voltages.
The undigtorted power oulput t3 2.5 watts—
enough for four small dynamlec reproducers.
Tiiis degree of power output provides satis-
factory cuverage for auditoriums having a
volume of 25,000 cubic feet. The Input solt-
age Deccdsary to provide maximum output js
but 025 volts,
Ideal for theatres seating approximately 3.000
poople, dance halls, schools, fectures, hospi.
tals, auditoriums, outdoor gatherings. ete..
ete. The gigantic power is at all times
within control—for that matter, it can be
used in any home, as the volume can be
regqulated down to a whisper:
A PHONOGRAPH AMPLIFIER—PUBLIC
ADDRESS AMPLIFIER SYSTEM. ETC
Use of the *2¢ tule In_the input stage makes
the lonme “‘wartnlm: up®™ period wnnecessary,
Bhipping welght, 30 1bs. therall Jze, 16 x
9% X 6%” hlsh. List Price, $90.00.

No. 1925—Pacent Model 250 Power $8 7s
Amplifier (less tubes). Your Price )

BRAND NEW !

RADIO MIRROR PENLITE

EEjE——— ==r2

Tie Latest and Cleverest Tool for Radio
Servlceman. The only devive that enables
you to IAXOK  AROQUND CORNERS or
UNDERNEATH fnaccessible  spets.  Your
¥islon is ONLY In a straight line, but wlth
the Mlrrur-Feulite you van look around a 43
degres angle. Yon can npow jouk under the
whole chassis and sec every nnt, every wire,
every wocket, bebind cuidensers. transforin-
ers, ete. This 18 made possible by the
powerful pocket tiashlight to which is at-
tached 2 GENUINE DENTAL MAGNIFY.
ING MIRROR. Mirrur elips wn ur it so
tiashlizht ean be used alone If dextred.  The
cleverest device yet. Complete wirh battery
and bulb. Bhipping weight & ozs.

No. 1695—Mirror-Penlite. List Price 85c
$2.50. YOUR PRICE... G

Earl Power Transformers
Make money revamping “-”[:\

the old battery set. This
power transturmer used
in Farl Mmxlet 22 recelv-
er supplles A T
and ' potentials for:

(nr  sereen-

three ‘26's,

A's amt one ‘80
rectifier; total current
output  of high-voltare

winding &t maximnm
output (about 200 r0lts) C
is 80 ma. High-ioliage secondary. filament
winding for '27"s and for 'T1A's are center-
tapped. Size, 33 x 3x 2% Inches. 14 long
Teads and full wiring directlons.  Shipplng
welght 3 lbs. List Priee. $7.50.
No. 1410—Earl Transformer (with. sl 13
out brackets). YOUR PRICE.... )
No. t4it=—Earl Transformer. the 198
same butl with mounting brackets. . -
.

SPECIAL !
Baldwin RIVAIL Speaker Unit
A bwd  speaker unlt beaPlng  the world
famous Baldwin mark. Deslfiied fur  use
with homn type speskers or with old style
phonographs.  Comblete with eord.  Rhipping
weight L Ih. POSITIYELY LOWEST PRICE
THIS UNIT MAS EYER BEEN SOLD.
No. 1520—Baldwin **Rival’’ Unit.
YOUR PRICE

45¢|

tosti
grid

push

iny
also
Elzh

700 A.C. volts and 0.20.120 milllamperes. .\.
mensured on 1110 one meter. Siranz rase with
Size 10%x3%x8 tnches. Shipping welght 15
No. 700—READRITE ANALYZER. YOUR

for other tubes.

Capacity and resistance charts furnished shuw.

arately with the jack terminals provided.
redings are 0-60-300-600 D.C. volts, 0-10-140.

NEW READRITE Analyzer

This three-meter analyzer has sclector switch
for checkbng all parts of tube elreuits by
connecting tn the set sockets. Belection fur
ng voltages of plate, grid, cathode and screen- |
lore quickly amd aeeurately. Plate current,

filament vohs, line and power supply solts are
measured.

Grid swing test for tubes used. Just
vite hutton lor screen-gricd and other btitton
Makes tustIng of alb type tubes

simple and thorough. 4lg-volt grld battery Is
furnished. lattery J3 wsed for srid test and
continunty  testing of transfunuers, ciivkes, el

uso of Instruments for testing condensers,
weasuring resistances up tu 100,000 olrms.

2g of meters may be used sep-
t seale readlnus Scalo

: N.C, tilament voltages are accurately
|l'eu:=;lreue cm-er;lngt Attractive. Compact,
ths. List Price $25.00. $14‘70
PRICE......c...... |

RabIo
tho pres:
witl
satio 15
350 fltus

= RADIO -
SERVICE

ATISE
554\

the new

[ TRE

-
to (onn

L
7, Tans Qu

~AD
RADIO BARGAIN
CATALOG

FREE!

75 New Hook-Ups, ete,
350 INustrations.

grams.

tn Canye
Tuhes;
Transfory

of Powel

sers: Re
WRITE

New 36 page Summer Edition No.23

The new Summer FEiditlon_of our greatly enlarzed
like this

BOOKX EYER PUT QUT BY

YACUUM TUBE TREATISE, with many {llustra.
tions; full page Vacuum Tube Average (‘haracteric.
tie Chart: How to Take (‘are of Your

Loud  Speakers;

Other articles: Modemizing 013 Radio Sets: Mow

Puwer  Transformiers ;

Renlacement Parts o Radio Sets: Filter Comdlen-

RERVICE TREATISE has just come off
5. It you lked the Winter Isare, you
vne u hondred-foid. It contalns
new hook-ups, elreult dlagrams; sl rome
trations. POSITIVELY THE GREATEST
ANYONE. .Among
matters listed are:

Tuhes; llow
ect Phonocraph Plck-ups; Imprwing the
ality of Okl Sets: Connecttng Ailditional
all fully Hlestrated witih  dias

et iattery to Power Sets: Nelection of
Pushi-Pull’ Amplifiers: Replacing  Andio
mers: Phono Attachments; {low to Choose
Vultaze Dividers: \Wattage
r Transformere: SRelecting amd Installing

Lafring ElimInators.

TODAY. Enclose 2 cents for postage.
Treatise sent by return mall.

NEW! NEW!!

Superheterodyne S-W Converter

At last & slort-wave
converter  that con-
verts  any hroadcast
ser Lnto a superhete-
rodyne short-wave re-
ceiver, Fanploys three
227 tubes anct covers
from 20 10 113 me-
ters. Nou hlug-1n eolls!
Coll switeh is used W
cover ail wavelengths.
Sinzle dia! control,
no body capacity, no
squeals. Thls conver-
ter has bullt-in fila-
ment transformer to
heat the three 227's.
All you need to obtain frum your recelver is
a positive 13 voltage anywhere from 45 to
184 volts, Voltage 1s not critical: no moles-
tatlon of the recelver._ So eimple a child
can operate It Size X 1¢ x 35 inches.
Shipping weight, 8 Ibs. List Price $25.00.

$14.69 |

No. 1614—Super Converter (less
tubes). YOUR PRICE

World-Wide Short-Wave Set
NOT A CONVERTER

= NEW

A perfect rudlo
short.wave receiver
tor use between 17
and 84 raeters.
it Into operation,
connect antenna,
ground, 4i-volt
SRS and Gevolt
“A’ batteries, and
heaiphones to  the
Pusts provided, plug
In a type ‘OlA
tube. and tune in!
An tngeniows  cire
it makes possi-
ble a 3-cofl single-winding plug-in desizn.
This iittile instrument has the sate sensitiv.
as many big, shlelded short-wave receivs
ers enstlng ten times a8 much. A power
umplifier msy he added fur any degree of
volume. omplete with 4 plug-in colls.
HWaa fine vornier dlal for precision tuning.
Never has a first class short-wave set sold
for so little money.  Tijs short-wave set
teasures 315 x7x1 jn. hich, over all.  Ship.

welght, 3 ths.  List price, $12.50.
$6.25

No. 1686—Warld.Wide S..W. Set.
Your priee...........ciuuvss

Bold ona 6 M

meter-testrd hefure shipment,
confise these THGIH QUALITY
riced
VOLUME Dusiness!

| i Choice Cliolce of Cholce
226 112 215
227 2008 - 196X 280
171 1991°V-120 171
2010 | 221
63c ea. 69¢ ea. | 79¢ ea.

R.C.A. LICENSED TRIAD AND PERRYMAN TUBES

These nationally advertised tubes are uaram
The prices aro siightly hilgher than our NEG
better quality.

Cholce Choice Cholce
Price Price Price
76¢ 96¢ 86¢

6 MONTHS GUARANTEE
ONTHS IREE REPLACEMENT GUARANTEE
BASIS, PROVIDING TURE LIGHTS! All tubes are carefully
and careflly packed.

(thes—our low prices are possible because we do a

See listing sbove for tube numbers.

D NEONTRON TUBES

Do not

tubes wlith and other *‘low

NEW T

Cholce ]
GEH) Cholee Choice 4
210 230 235
250 247
281

1.58 ea. 1,08 ¢a. | 1.50 ea,

sed UNCONDITIONALLY for slx mutiths,
NTRONS beeause these tubes are of inuch

Cholce | Choiee ] Cholce
Price Price Price
$1.76 $1.46 $2.09

| or elxht

THORDARSON

“245” Power Transformer
A Miniature Power Plant — Supplies All
ABC Yoltages — 80 watts

In additlen losup-
plying a full 250
volis to the Plates
& 50 vults to the
grelils of two type
'45 tubes Ln push-
pull, thls trans-
furmer may be
used to llght the
filanients of seven
2.5-volt
Hlament tuhes;
amlt by connecting
In series two of
the three 2.5-volt
filament seconda-
rles it {3 possihle
to light 5-volt fll-
aments too, Five -
S1—3 V., 2 Amp.; S2—310 V,
;83212 V.. 3 Amp, Cent. T.:
g V. 1014 amp; S3—2Y% V.. 3 Amp.
- T. Just the power transformer for butld.
ing up a high-grade public address ampllifier
to use a screen.grid A.F. amplifier to boost
the output of a mlcropnane or phonograph
pick-up: fullowing this with two stages wf
tush-pull amplitication eongisting of two '27°s
fn the first stage and two *43°s b the secoml,
BBottom of transformer lins bakelite panel on
which are mounted all taps. It outperforms
ANY similar transtormer. Many Service Men
keep this model transtermer on land  far
rMerzency replacements tn hundreds of makes
vf radio sets.  For 110120 valts, 50-60 eyeles.
81z0% 5 in. bigh x 4 x 3% in, Shilpping
List Price. $15.00.

welpht, 8 ths.
 $3.84

l

No. 1450—Thordarsen Power
Transformer. YOUR PRICE....

Flewelling-Dayton SW Adapter

This wonderful {instru-
ment connects to any
A.C, radio get by put-
ting Into tuhe sucket in
place of the tube (which
nust he a iype ‘27, or
*‘heater’” tube) the plug
which 1s on the end of
s 2-ft. cable; then put
tube into tithe . sacket of
adapter.  Reniove aerlal
frem brogdeast set amt
connert 1o anteina prost

on adapter. eclal plug-
in coll No, 1 covers a
wavelength band of 17
to 29 meters: coll No. 2, 27-28 meters: coll
No. 3, 17-8% meterz. Piug-In coil induct-
ances come with the mlapter. 5%x71ix4*

high, overzll. Ship, welght 4 lbs.

No. 1613 — Dayton Flewelling Short-wave
Adapter. Llst Price, $15.00. 4 93
YOUR PRICE (without tube).... .

Short-Wave Converter

Bulkl a short wave cone
verter at lowest price un
reverd, but with which
excellent results are
ebtainable nevertheless,
The voltage for the three
227 tubes used may be
obtalbed from an exter-
nal filament teansformer
or frum a secondary
winding of 23 volts in
a power pack,  \Wave-
. lenzth from 30 w 110
meters.  No plug-ln colls: coll switeh ls
used 1o cover wave hand. Single dial tuning.
no grunting, no boly capaclty, no squeals,
Leak-condenser molulation,  Converter ¢on
statlog of all parts (lens tilanient transformer)
including cabinet, panel, dlagram and 4-
liaxe instructlon shect (less tubes), $4 85
Ne. |619—YOUR PRICE ..,...... .

No. (615-—6-Yolt Battery Model, same price.

High-Voltage Condenser Units
Wa guarantee these con.
densers unconditionally, They
are Ideal for peperal re-
blacenent purpnses and can
be Installed In any pew
power-pack. All condensers are furnished with
8-inch lengths of tinned *push-back™ wire,

600 YOLTS 800 YDLTS
Cat.  Mfd. Your Cat. Mfd. VYour
No. Capac. Price Neo.  Capac. Price
1702V, $0.25 1706 ] $0.40
170! 1 .30 1707 2 20
1704 2 .40 1708 4 1.05
1705 4 .60

remittance, which must accompany all
If full cash accompanies order, deduct

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN $3.00.

If C. O. D. shipment is desired. please remit 20%

Send money order—certified check—U. 8. atamps.

orders,
2% discount,

Radio Trading Co.
23 West Broadway
New York, N. Y.

ORDER FROM THIS PAGE.
prices from time to time in this
big FREE catalog for the greatest Radio Bargains.

You will find special
magazine. Get our

8hould you wish goods shipped by parcel post, be
sure to include sufficient extra remittance for same.
Any excess will be refunded.
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Servicing Stromberg-Carlson
Receivers
By C. F. REXER

N the elder Stromberg-Carlson hatiery
I reecivers  (which include Maodels 301,
ST 6T and U602 very little trouble
has been experienced with the chassis itself
although smne trouble has been found in

—/
- THESE BRASS STRIPS SHOWD BE REMOVED
FIBER PIECES r "

|

"1_ - 1

{

/  FIBER MECES
|| <COPPER BAND OR SHORT:-CIRCUITED TURN PRY OUT. ‘

Lt

| - S————
Fig. 1

fa models Nalti i tiahes from o am elim-

Inator, it mav be necessary to o te on the

“Niamese” filter choke.,

the varions makes of equipment nsed, such
“AT and DT climinators, Very little
tronbte shonld he found with tubes in these
mulels, sinee they are equipped with tila
ment voltmeters which enables the eustomer
to keep the tubes at the correet rating
of 5 velts, Dirt on the volume and fila-
ment  rheostats iy canse 0 seratehing
sound when they are moved, and also may
be o cause of voltage fuctuation in the fili-
ment cirenit. This ean be quickly repaired
by eleaning with a picee of sandpaper, and
wiping the wire clean, Microphonic tubes
may he encountereds; moving these about in
different sockets will elear this trouble

In the later Models “6337 and <631, which
are equipped with A, power units  to
furnish direet current to the 201-A tubes,
sutne tronble may be  experienced  with
LCo hum™ or ripple. These models use

Stromberg-Carlson cone speaker, and have

very Jow ham level when correctly ad-
Jnsted. The power  unit known  as  the
“10:3-A7 has a rheostat for lann eontrol.
located just above the loud-speaker jack
in the front of the unit. A ham adjnst-
iments shomld he made with the power unit
in its normal position with respeet to the
receiver, The antenna should  he
nected, or detimed, and the speaker hirought
close to the operator. The vheostat is then
very earefully adjusted.

If adjusting the rheostat fails to lower
the e to a satisfactory degeee, turn the
receiver off, and with o 5 /16 0. end wrens
loosen the copper hand's 80
L i

i~

dixcon-

M .
]. WwWWW americanr,

RADIO-CRAFT

should he remov e, {Incidentaliv, renone
your wrist wateh when making  these ad

Justments, as the  strong  magnetic  fickd
avonnd the ehioke will magnetize ity FPhere

is no danger of being shoeked while making
these adjnstments to the copper hane.

Dropping of the voltmeter hand in these
mendels to zero, or one or two voelts is an
indieation of one or hoth "Tungar  bulbs
heing burnt out or bad,

I the “6:a33-636-6G:48" Stromberg-Carlaon
ACO models, the "27 tubes should be eare-
fully: matehed; fe, for o, particnl:orls
in the detector and fiest audio stages. Noisy
have bheen found to show up vers
plainly in these models, as do these which
ire mricrophonie. Socket springs should he
kept elean by sliding the tube up and down
in its socket.

These duadl volume
controls the fiest it heing o HK00-0ha po
tentiomeler conlrolling the amount of i
ral admitted to the vadio-frequency ampli-
fiers and the second also o 10000-0hm po-
tentiometer, which vegnlates the amonnl of
signal poassed to the detector system, These
two operate from the same econtral knob
and  when noisy may cleaned n
assembling, and cleaning the contacts, roller,
Faatreme care shonld

bihes

receivers  employ n

I di~

and vesistanee strip,

T ——

e - —H— |
» .
i : o l
r’____| L = == ,
[ P |
L
- . . S —|
Fig. 2
L orear colume contro er. t: Comonnt-
tng bracket, D, shaft: F. cam sit fooCdm.
fwrn casing I conmter-pl TR Wt
ool e

e used in replacing ther: in order that the
two controls shall operate af the same G,
This is done by loosening the nut holding
the casing to its mounting bracket, and turn-
ing the volnme control knob to its  full

(Continved an puge 216)
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The New A. C.

A Superregenerative Receiver of Extraordinary
Construction and Certain in its Operation With

The previons method of tuning has been
retained; but, for convenience in exchanging
thens, the plug-in coils are mounted external-
Iv. Once the plate voltages have heen cor-
veetly regulated, and the sereen-grid voltage
control adjusted, tuning can be accomplished

witii the receiver in stable operation from
TABLE 1
R.F. ITnput Nuppressor c3
Nignal Frequency Cap.
Meters e Cyeles (Meters) Mf*
10 30,000 30,000 10,80 None
15 20,(0K) 20,0 15,000 001
20 15,01K) 15,000 200(KH)  L(M)25
24 12,55 4) 12,500 24,000 004
30 10,000 10,000 30,000 006
Jith, 8,000 8,000 37,500 01
50 G, (M) 6,000 50,000 02
60 5,000 5000 60,000 .03
%5 4,000 4,000 55,000 .05
100 3,000 3,000 100,000 .08
120 2,500 2500 120,000 .10
150 2,000 2,000 150,00} 22
200 1,500 1,500 200,000 .3

* Approximating computed value.

one end of the band to the other, This can-
not be said of the ordinary short-wave
receiver.

Modifications of the circuit may be cm-
ploved; such as placing the oseillator’s pick-
up coil in the cathode lead, instead of the
sereen-grid lead, of V1 still controlling the
oscillation hy varving It1 (see Fig. 1.A).

Various methods for the construetion of
the local-oscillator eireuit were shown in the
preceding article. The constructor may con-

By CLIFFORD

sult this or, it he prefers, use his own pet
oscillator design. The Superregencrode is
sure to work if the fundamental prineiple is
folluwed and the oseillator V2 feeds enough
energy to V1 at 90 volts on the plate, the
2 type oscillator will deliver ample power,

High Audio Output

The andio end has been redesigned, to give
lurger output on weak signats.  An output
pentode was retained for the final stage, but
with the added power of a *475 while a first
A. F. stage tube V3 was added. The latter
is of the "2t sercen-grid type, with resist-
ance-capacity conpling into the power stage.
A consideration of the effective eirenit (g,
2y will show that an A, F. signal of only
020-volt will develop the full 2.5-watt oulput
of the pentodes; that is, the total effective
voltage gain of the audio amplifier is ap-
proximately 8,500,

Another veason, however, for such high
andio amplification was the desire to have
available ample energy to pennit experi-
menting with automatie volume control in
the audio end of the receiver.  This phase
of the work was suggested by the numerons
letters on automatic volwme control which
the author has reccived. More work will”
be neeessary on this interesting refinement
hut, as soon as the data are compiled and
experiments tricd, the results will be pub-
lished in Ramo-Caarr. Several ingenions
and novel methods have presented  them-
selvess bul no suggestions will be passed ont
until they have heen tested.

Although such a first AL FLostage may be
incinded in the battery model, the type "32
tube has bheen found to have microphonic
tendencies when so used.

The inereased output bhrought the speaker
vohine to sueh a point that it was uncon-
fortable to histen to American stations, espe-
cially, even in a large room.  On extremely
weak signals, however, the receiver was tre-
mendously pepped np: while the reprodne-
tion obtained with the transformer-coupled
inpit and interstage resistance coupling is
of very high quality,

Supplying Operating Voltages
» 3¢ shown in Fig. 1 without

o ternaly ; con-
ladiohistorv com ) .
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Stromberg-Carlson

(Continued from page 221)

clockwive position. Hold the knob in this
position, and rotate the rear resistor casing
to its eounter-cloelwise position.  Without
alowing the volmne-control knob to turn.
tighten the nut holding the rear casing to
its bracket.  (Fig. 2).

This maodel is provided with an extra
binding post warked “X™ on the rear of
the chassis for conneetion to the ground
in cases of line noise.  Controls for hum
reducetion are located on the rear of the
chassis  and  should  Dbe very  earefully
balaneed.

In the newer models, “642," 652" and
6347 the chassis is the sane, using three
24 tubes, one 27, one 45 amplifier, and
one 80 rectifier, ‘The “Model 641" is some-
what different in the andio system, being
wired for use with a magnetic speaker only.
Care shonlkl be used in matching the "24
tubes, both for i, and tone quality: the
second stage of radio frequeney heing that
in which a tube of normal characteristics
should be used,

Noisy volume controls may be experienced
which should he eleaned or, if badly worn.
replaced,

If the dial seems to tighten after some
months of use, so that it is very hard to
turn, it shonld be taken apart. The chassis
is removed feom the cabinet, and the spring
celip, and collar which clamps the dial, re-
moved.  The dial is then taken off by re-
moving the three serews which hold it: this
will give aceess to the shaft and mounting
Three serews are removed which hold the

www americanradiohistorv com
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oA very novel uaea devisew o

has heen used to eliminate inductive inter-

s ference of this type. The entire lead-in
was cnclased by a  tightly-drawn copper
braid, which was in turn covered with an
insulating and weatherproof material, such
as rubber, tar, or wax. This braid is not
grounded, and is rTun direetly  from the
horizontal portion of the antenna to the
antenna hinding post of the receiver proper.
The installation of this braid has in three
cases of very serious interference produced
a very marked reduction in the amount of
noise received. T the braid were grounded,
the high capacity existing between the lead-
in wire and the ground would he sufficient
to by-pass the desired signals.  For this
reason, the braid should be covered with
an insulating material and, in order to
prevent grounding during wet w cather, the
insulating material shiould also be weather-
proof.

From a theoretical standpoint the opera-
tion of this lead-in is similar to that of
a simple vertical, single-wire antenna. The
waves, both noise and from the desired sta-
tion, induce a voltage in this low-resistance
Lraid. ‘This voltage causes in the braid a
flow of current which is 90 degrees out of
phase with the induced voltage, and gen-
erates a magnetic field which opposes the
ficlds due to the station and noise; with a
consequent reduction of the strength of the
fields in the vicinity of the lead-in. The
lead-in wire, being inside the braid, has
no voltage induced in it. The entire sig-
nal is then picked up by the horizontal
portion of the antenna, which has a very
directional characteristic which can be used
to advantage.
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shaft and mounting to the chassis. ‘This
assetnbly carefully taken apart, wiping
out the mounting and shaft; after which a
little vasceline is put on the shaft, allowing
it to turn freely in the mounting. It s
then caretully assembled, being earetul not
to serateh the dial when replacing the spring.
(Sce Fig 3). This sume trouble may alse
appear in the “Model 8867 recciver, hut
not in the later Stromberg-Carlson receivers.

The “S816" recciver is very sensitive; and
great care should be used in balancing the
Lubes in these sets, in order to obtain the
proper tone and sensitivity.  The
slage of radio frequeney and the aulomatic-
volunie  control tubes important.
These sets use a “tuning meter,” which s
a milliammeter connected from the cathode
biasing resistor for the sceond RUF. ampli-
ficr tube, and which reads the plate cur-
rent for that tube.
rent is controlled Ly the eontrol-grid hias;
which is supplied ln the automatic volume
contral, a "27 tube, which controls the bias
of the control grids of the first and second
.1 tubes in accordanee with the strength
of the signal being reccived. It serves thus
as an indicator to show exact tuning te
the carrier wave, and cnable one to use &
“silent key” for tuning from one station
to another. Carc should be used in sclect-
ing the automatic-volume-control  tube; as
a tnhe with Httle or no cnission will show
little change in the needle pointer when
Luning in a strong signal.  Also, a tube with

[

second

are \t'l"\

—_ REMOVE
" SPRING AND CLIP

Fig. 3

\l:rhad of corrceting wndue tivhtuess in the

dial, in eertain models wohere this may appear.
a very high emission will effeet the sen-
sitivity of the receiver Care shonld also
he shown in sclecting lhc second stage "i
tube, in order to get the corvect “swing”
of the needle, and the hest tone fram these
receivers. ACo Imm oean be caused by oa
45 tube weak or out, ar by one side of the
pilot Jight socket grounding to the frame,
or chassis (Fig. 4).

The “Maodel 107 and “11" reecivers are
somewhat different from the other models:
in that they cmplay a broad-band  trans-
former, which conples the first and second

1.1, cirenits. .\ second “hi-resonator™ cir-
PUSH-PULL ‘80
S T e
P\ 15 ey |
o

ALY

7/
AuTO. VG..CONTROL\ii! AF. \2'19. R.F.

Fig. 4

Chassis laveut of the *“Modcl 846"

This same plate cur-

l
|

RADIO-CRAFT

GREATEST TUBE SALE ( OF

The Largest Variety of Tubes in the World

Al tubes are guaranteed to b find-grade

ohtainuble on the rarkel  Joda We wlll re
that las it ghven complete satislartion
Sueh an amwadng tube sale has neier been comducted,

COMPLETE STOCK ALWAYS READY FOR
Order from Whis page and note the followlng teos:
No opler aocepted for less han $5,00,

It v not necessaey o send the Tull an
saur order is aceampanied by 204, ol the salue.

Shipment will g0 fupsand to doun by express o paneel post [SA Y N

0. B, Newark.

Xpecial

\u prires are I, Faclory,
- 171a0

1) huluc Jevttie

@ ~uw.-r senslthe 2-Inch ..

Cathode Syuare
!

IMMEDIATE SHIPMENTS

un! of cash with the order as lmi a

1-2
ni

T-11 1A Ihgh Mu)
K]

Switeh tube

daubile .60
Adapter tube 224,

romvert  bak.

each .6o
UX-210--"ar jomer

I|i;.,|| yoltuge .. ... . 110
I'X-250—Dower amp. uswl In

lust stage of andiv freq..... 1.10
Ballast tube Luy
l x. " ! \|

quenhey  amp 1.10
Teltin Teiesls Inn Tuhe 17 Caih-

oo Squafe oo ieeiiei e 3.85
Telion  Teley Ision

to the bed
uy s wny  tube

D.

amp

NEwW TYPE TUBES
-236—Nereen Grld lHadlo Freg

Speclal awdlo  frequeney 2nl l'Iu.n lectele (1. . Heater) . oo L
a super-sensithve 2018, ) 2-inch ... . 3.83 1 -hetector \mmllhr .
HECTIFIEH AND CHAHGER BULBS 1. Heaterr Lo RS
Y | r
AL rertifsing tube (15, 1L t3bel... UY-208- ll(;:‘\;r",\mhllﬂer ]‘mlml( g
up. trivkle charger bulb, ..., .. "Dy cell amn and
id and :Idew tyoe l-harxvrlhullln 1[ 0 st price (('ll‘ununr Type) 2 uu fl
d o old type chiarger hullis (10~ * nn, our prire ungar Typer 3.7 T S - -
B—Used us 2 full- \\.|\e rectilier fur high emlsslon o oot .~lu 1 ! |l.):\‘ c;ﬁu‘(rt:l:r :;'8
UN-23t—-Half warve rectiffer............ Ly 1 TPoner lll‘lllmll'.v 85
ItertifyIng  Tube expeclally nl. sened  for Uy 23: —Super tentrol
Eliminators UV brass base, limlte .30 grid any 85
UX-S66—Half-naro llulilhr MErEury Aol .. vs e 5.00 Yy c \';.rl:-.in'l;-"s'lll'. 83
100 tubes and over |0e, Wh-11—Detector Amph. 60
DiscountsS: ;00 tubes and over 105 and 10%, WD-12—Detector S cvoeenen K

ARCO TUBE COMPANY, 3s8- 4o Park Place, Newark, N. J.

('lllt couples lln- su'un(l .nul tlnr(l stages.
and a single-hand transtormer ('c»upl(-\ the
third R.1°, stage to the detector, ‘This niales
for sharper tuning, another feature being
uniform quality and sharpness throughont
the tuning range,  This imdel uses a “range
control for Jocal and distance reception.
Provision is made in conneetion with this
for long and short antepnas, by a pin-and-
jack arrangement on the rear of the chas-
sis.  Care should he used to get the cor-
rect setting for the antenna wsed. "Tune iv
a weak signal on the high- frvquvm'\' end
of the dialg the |m~.|hnn of the pin giving
the londest  signal correct, indicating
resunanee in the first tuned civenit.  Pro-

is

vision for hum balanee is provided on the |

renr of the chassis: the correet position is
midway, bt a mitliannueter may be used i
the "85 snckets to balanee  them tngctht‘
The “Madel 117 has a convertable eabinet
in which a tnrntable and motor, together
with o pickup, may he installed. Litthe
tronble has heen encountered her
The “Model 12" and “1E vececivers are
alile, except that the latter contains the
antomstic phonograph. These sets employ

the same  radio-frequency  systan as the
S107: eaeept for the addition of a "27 tuhe

in the antomatic-volime-control cireuit and
the “luning meter™  hetore wentioned, as
well ns an additional 'S0 tube to supply the

speaker’s fielld  winding.  The  antomatic-
volmne-control tube and the  second-stage

w2t shonld be carctully sclected for proper
tone and sensitivity.

Now a word abaut antenmas for these
sels; the writer has found that the proper
scleetion of the acrial amd gronnd svstems
to nse with these receivers, in the locdity
in which they are to he installed, wweans
a Iot. Take everything into consideration
and then build  the antenna
may ean G dittle extra wark, and thowght
bt it will e worth it. ‘

systen.
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Radio Dcalers!
Radio Service Men!

NEW LOW PRICES

Guaranteed Replacement Condenser Blocks
and Transforitners

Atwater-Kent 37 Cond. Block with chokes. 52 7.'5
Atwater-Kent 37 Power Transformer....... 2.1
Atwater- Kent 40 Pack Complete.. .......
Zenith ZE9, Stewart - Warner, Moh:
Blocks
Majestic “'B'" h
Crosiey Etectrolytie Condenser,
Crosley Electrolytic Condenser, 3 Anode.
Hard-to-get parts—We have lham
Send us your repair work for estimate

Write for our FREE CAT.HLOGUTE

Grant Radio Laboratories
Semth  1alsted  St.. Chicagn.

e e e e T

6521

LU

““ALUMINUM BOX SHIELDS

Genutne “ALCOA™ stock, siherdip finisi, s
51916 $1.89—14x 6 x 6, $3.45. 1o x T
6 x 7 Monllor slze $3.23, 5 x G x 5 t'dll
Shdeld (like picture on rlglm $1.00, 3

Any Size lo Order.

Pentode adapters, $l. Iucent  1'lek-

up heads, only $2.25 llt\lhle shafts for
Aulo Sets.

“BUDDY"” TEST PROD
Alway~  sharp pointed. using
phonogranh needles, 4-ft. wires,
spade o phone  tips.  Colored
nipples ldentlfy  each  lead.
$1.50 pair.

We specialize In  radio parts

exclusively—parts  furnished for
any kit In any magazine.

- Mease include Postage.
BLAN, THE RADIO MAN, lIne.

89 Cortlandt St. Dept. RC-1031 New York, N. Y.

PATENTS — TRADE MARKS

All cases submitied given pereonal attention by
members of the fiem. Information and buoklet free.

Patent Office and Federal Court Practice

Lancaster, Allwine & Rommel
Patent Law Offices
475 OURAY BLDG., WASHINGTON, D, C.

LYNC I-l Resnstors

o -

Using New

. LA K Filament
Precision Wire Wound 19, I 1, 2,
to, Tolerance and 3 Watts

Write for NEW illustrated catalog
LYNCH MFG. CO.. Inc. Dept. RC, 1775 B'way, N.Y.
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mer sefson higs been a curse to the radio
man becayse that {2 the time when radio
uctivities are at their lowest

In the summer thine. people do not use
their radio sets go much and there s, as
4 rule, Mittle servicing 1o be done. This
neans that the averaze radio service man
and rudlotriclan tinds pretty slim pick-
fngs during the summer months.

We have given this problem considerable
thought and fur over u year worked quiet-
ly on the problem; sl from
now on every radio man, ser-
vice man and radiotrician will
have a steady Income all the
year around, incredibie as this
May seem,

The tden of radlo people
servicing refrigeration units is
self-evident and the thought
has occurred to perhaps un-
told thousamds of radlo men
ever since electric refrigera-
tion started. Yet nothing was
done, because tho average radio
man knows little or nothing
about refrigeration. Our sur-
vey of the fleld convinces us
that, compared with servicing
a8 radio set, the servirine of
8 refriverator is absunlly sim-
ple, once you get the hang of
it; and that s exactly why
the OFFICIAL REFRIGERA-
TION SERVICE MANUAL Is
goinz to he a slde-partner to
the OFFICIAL RADIO 8FR.
VICE MANUAL, with which
you are well acyualnted.

When you are callal in to
service a radlo set, it {5 easy
to find out 1If your customers
own a relrigerator. If they
do, you ¢ah now tell them
that you can service the re-
frigerator as well. Place your
canl somewhere near the re-
frigerator so that. if trouble
comes, you will be called in
to fix it

From whatever point you
look at ft. you will make
money. And don’t ever lose
sight of theé fact that refrig-
erators wsually need servicing
fn the summer time nand that
it )s here that you will get @
new and extra Income.

Rut don’t take our word for
2ll this. Study the situatlor
yourself anil see if we are not
right. Look around In your
locality and find out how many
refrizerators there are. At the
present t!me the servicing ol
these refrizerators gnes to other
tradeswhen this business might
Just as well belong to you.

80 we say to you, why not
9o Inte the refrigeration sere
viclng business at once? Re-
member, there is big money
In [t and the refrigeration
business Is growing enormousty
every year; and jt won't be
very long before there will be
more refrlaerators than radlos,

The OFFICIAL REFRIGER-
ATION SERVICE MANUAL
has heen edited by 1. K,
Wright. who 18 an expert an¢
a leading refrigeration author.
fty. e is a member of the
American Soclety of Mechan-
ical Fncineers, Ameriran So-
cfety of Refrizeration FEngln-
eers. The National Assoclatinor
of Practical Refrigeration En-
glneers, etc.

The new Manual, =z you
will see from the photographle
reprocduction. is the same size
a8 our OFFICIAL RADIO
BERVICE MANUAL It wil)
be 9x12 inches. and will
contain 352 pages—
loose-leaf. bound In leather-
ette, gold-stamped cover; In
fact, it 13 a gold mine of
information on the entlre art
of refrigeration.

Here are the chapter con-
tents: Preface: Tntroduction;
History of Refrigeration: Fune
damentals of Refrigeration;
Deseription of All Known Types
of Refrigeration: Bervice Tools
end Shop Equipment: Trouhle
Shooting; Motors; Unit Paris, Valves and Automatle Fauipment; Manufac-
turers. Makes and Specidcations of Units; Manufacturers of Cabinets.

- Fxery pare Is profusely IMustrated: every refrizerator part is explained: dia-
GERNSBACK PUBLICATIONS, Ine. RC-10 Frams are furnished of every knowm machine: speeisl care is given to the servicing end, of course; all} the tools needed are
96-98 Park Place, New York. N. Y. illustrated and their use explalned; therc are trouble shooting charts, and other service data.

1 enclose herewlth my remittance for $5.00 (check This by no means exhausts the contents of the book. and It would take much more space to glve you all of the details.
or money order preferred} for which You are to send to I lt:S;u:'erl:. ;’hen h‘;':h hn:u“]'lt m"e:'h:] OF'FITCl.\IJdR.\;)ldOl.\‘h‘B\‘{(‘E MANUAL, we made a special pre-publication offer

rlends, w actually saw iem thousands of dollars. Ve I now glv 7

me. Dostage prepald, one copy of the OFFICIAL RE- EPEEN Ui re £1vlng you the same chance sgain for a very
FRIGERATION SERVICE MANUAL.

BIG News for you W R
e S : /

MAIL COUPON TODAY FOR YOUR COPY!

NAM® L iiddin cossmbdosseonsassnsils

Address ORI i B e A i 4§ DY«

LC LT TR S CrY S SaBieaaaiihdmd bidatea GERNSBACK PUBLICATIONS’ InC-
Bicss 96-98 Park Place New York, N. Y.
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Will YOU Be One of the First to
PROFIT From TELEVISION?

Television Will Give Employment to Thousands Who KNOW the Business!
This Complete Instruction Book on Television Tells You What You Should Know.

Prepare For Your Future—
Learn About Television NOW!

EVERAL hundred thousand men were
S given employment in the many branches

of the radio art. ‘Those who were first to
profit from radio were those who had the
foresight to prepare for its coming. The
were the men who, ten vears ago, were given
the same opportunity as is now offered vou
to get in on the ground floor of TELE-
VISION. You have heard much about tele-
vision but not until a few weeks ago was it
possible to bring talking motion pictures into
the home by means of a vacuum tube. With
this sensational discovery by Philo T. Farns-
worth and with the acceptance of this svstem
by PHILCO, one of the world's greatest radio
manufacturers, it is evident that astound-
ing progress in television will be made
during the next few months. Farnsworth has
perfected the needed device by means of
which a 400 line picture, twelve by fourteen
inches in size, will be brought directly into
the home by radio. You will see and hear
talking-motion-pictures by radio SOON. And
when this equipment is ready for the market
it is evident that there will be an over-night
demand for thousands of trained television
men who know how to sell, service, install,
repair and design television equipment. The
radio boom was of great and timely need,
ten vears ago, to give employment to men
who had the vision to know that radio would
be the principal means of modern entertain-
ment for the home, But Television offers far
wider possibilities than radio. Seeing the
artists while thev perform—looking at motion
picture films brought into the home by radio
—is of greater significance than mere radio
speech and music. Pictures “talk a universal
language.” Everybody knows what talking
pictures did for the theatre. Now . .. these
pictures, with synchronized voice, will be
brought into the home by radio.

HISTORY
WILL REPEAT
ITSELF

Ten years ago those who had
an early start in radio training
were FIRST to find profitable
employment. Today . . . 10
years later . . . those who
STUDY television will be
FIRST to share in its rewards.
Television for the home will
be ready for the market sooner
than anybody has predicted.

Industrial leaders say it will lead the
nation out of the business depression . .. just
as radio did ten vears ago when this country
experienced a depression almost as marked
as the depression of today. Television opens
new fields of instruction. Entirely new fields
of entertainment. Trained men will be need-
ed evervwhere. But only those who know the
art of television will find employvment. Wise
is the man who heeds our advice . . . .
“§TUDY TELEVISION.” We gave this
same advice ten years ago. So we repeat ...
STUDY TELEVISION NOW ... today ...
learn all there is to know about this revolu-
tionary new art which will bring new oppor-
tunities to the man with vision. We have
for sale a 340-page text-book, "“PRIN-
CIPLES OF TELEVISION" — written, in
part by the inventor FARNSWORTH . . .
chapters from his own pen . .. complete in-
structive information telling how his and all
other systems of television operate. How to

www americanradiohistorv com

master the art and how to prepare yourself
for the greater opportunity which is coming

SOON.,

Get This Complete
Text-Book!

I7pn RINCIPLES OF TELEVISION"—our
P complete book of instruction, has more
than 100 pictures and illustrations,
showing how television works, It is a book
worth jts weight in gold. Tells you all"you
should know about scanning, optics, electrons,
light waves, sound, projection, conversion of
image into light and how it is done.

In short, this book is a course of instruc-
tion in Television. No other book in the
world tells you how the Farnsworth system
works. No other book tells vou of the accepred
type of equipment which will be used in the
home. It has taken almost one full year to
prepare this book. [t will be ready for deliv-
ery within sixty days. In order to insure
vourself against delay in getting one of the
first copies when thev come off the press, we
urge vou to send us vour pre-publication
order today.

$3.75 If You Order NOW,
$5.00 If You Wait. SAVE $1.25.
Mait Conpon Before You Turn This Page.

GERNSBACK PUBLICATIONS. Inc,
96-98 Park Plate, New York, N. Y.

Here ks $3.7%. the pre-publication price for a copy
of PRINCIPLES OF TELEVIRION" whith you
are to send me immediately after it §s off the pres<
Thiz coupon saves me $1.25 (Price on publication
will be $3

Bt L e e I T
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Ntreet and Noo.....
I State... ...
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One perfect antenna on
the roof, and radio out-
lets all through the build-
ing for the convenience
of the tenants. Just plug
in your set, and it’s ready
to work. You get better
reception this way than
with separate antenna
wires,—clean signals,
minus the usual local
interference from elec-
trical devices through-
out the house.

“and []zeseApdr[mczz[Szz

s yozue sure of 1deal radio reception [Izmllgll

"RCA Aﬂ{cfzdﬂ]ar System”

:

H

!

2

Attention !

VRADIO

SERVICE

MEN

The RCA Antenaplex System solves
the apartment house radio problem,
delivering 0% of antenna  signal
energy toevery outlet. The lead covered
cabloy may be run exposed, concealed,
or in metal conduit,

An  allraclive proposition awaits
Radio Serviee men and electrical con-
tractors who want 1o promote sales
and install this equipment in new or
exisling siruectures.

Write forinformation and illustrated
instructions.

ENGINEERING PRODUCTS DIVISION
RCA Victor Company, Inc.

Camden, New Jersey
A RHadio Corporation of America Subsi diary

Centralized Radio Svstems
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