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Announcement!

OFFICIAL

RADIO SERVICE MEN'’S
ASSOCIATION — -

household necessity, the Radio Service

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

VER since the appearance of the com-
mercial radio broadcast receiver as a

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

This s the fundamental purpose of the
OFFICIAL RADIO SERVICE MEN'S ASSOCIA-
TION, which is not a money-making institution,
or organized for private profit; to unite, as a
group with strong common Interests, all well-
qualified Radio Service Men; to make it readily
possible for them to obtain the technical informa-
tion required by them in keeping up with the
demands of their profession; and, above all, to
give them a recognized standing in that pro-
fession, and acknowledged as such by radio manu-
facturers, distributors and dealers.

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

The terms of the examination have heen drawn
up in co-operation with a group of the best-known
radio manufacturers, as well as the foremost
radio educational institutions.

ASSog,'a”on

TR aduly |

The following firms are co-operating with us:

GRIGSBY-GRUNOW COQ (Majestic), CHICAGO

STROMBERG-CARLSON TELEPHONE MFG.
€O0., ROCHESTER, N. Y.

CROSLEY RADIO CORP.,, CINCINNATI, OHIO

COLIN B. KENNEDY CORP., SOUTH BEND,
IND,

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

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

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

East Bay Radio Institute, Oakland, Calif.: Mr,
T. T. Tonnehilt, Director,

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

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

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

Radio College of Canada, Toronto, Canada; Mr.
J. C. Wilson, President.

Radio Division, Coyne Electrical School, Chicago,
I1l.; Mr. H. C. Lewis, President

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

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

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

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

0. R. S. M. A,
¢ o RADIO CRAFT,
98 Park Place,
New York, N. Y.
T wish to hecome a memher of your Associatinn.

Please mail me the examination papers and appli-
cation blanks.

Address oo e s
Town... ... e cecooes State.. . Ll
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Important and far-reach-

ing developments in Radio ? i ~ 0 "';*-4., . A/ N
create sudden de- AR -, "2y h
mand for specially tt t L-’.
equipped and spe- 2 °

cially trained Radio : R d S t
Service Men. . d a I o e

e Analyzer

(sent to everyMem‘er)
l-lO.L'SAXDS of skilled Radio Service Men are nceded now to

service all-clectric scts. By hecoming a certified R. T. A. Service

Aan, you can earn %3.00 au hour ifull time or spare time, and fit 6'
yourself for the big-pay opportunities that Radio offers. ou an “r’l
We will quickly give vou the training you need to qualiiy as a Radio
Service Man ... certify you ... furnish you with a marvelous OO
Radio Set Analyzer. This wonder instrument will then put you on a ﬂ’b our
par with experts wlio have heen in the radio husiness for vears. With
its hclp vou can quickly diagnose anyv ailing Racio set. The trainmmg
we give you will enable you to make necessary analysis and repairs.

qenmg as a “radio doctor” with this Radio Set Analyzer is but onc

of the many casy ways by which we help you make money out ol This amazing Radio Se¢t \nalyzer plus the
Radio. \Wiring rooms for Radio, instalimg and servicing scts for iusirn€lions given von by the As-ociation will
dealers, building and installing automobile Radio sets, constructig trausform  ye t expert quickly.  With
and installing short wave receivers . . . those are a few of the other 1, you ¢an locate troulles in all types of sets.
ways in which our members are cashing in on Radio. lest circuits., measure pesistagee and condenser
& capacities. detect  defective tubes hnowing
i | As a member of the Radio Training Association. you receive personal how to make repairs is easy: knowing what
‘ instruction from skilled Radio Engineers. Upon completion of the the troulle fsf meqnifes exfert Knowlelgs it
training. they will advise you personally on any problems which arise P [Baio S gt Patle et
n your \\ork The Association will help you make money in your g “"“:;r{ “Jl:l ;lnn e able to yive expert :.J.i;
" spare time, increase vour pay. or start you in business. The easiest, L T o oy
quickest, hcst m\mg wav for you to get into Radio is by joining be ut one of the DLenefits that will be vours
the Radio Traiming Association. as 2 member of the K
[ ] [ ]
pecial No-Cost Memberships Now Upen
To all ambitious men. No-Cost Memberships that may not—need - ————————————————————c———— [

Fill Out and Mail Today !

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

not—cost vou a cent are available. The training and the valuable : |
Radio Set Analvzer can be vours! Now is the time to prepare 1o I
be a Radio Service Man! By the time voure ready, demand will '
exceed supply. Bigger salaries, rapid promotion, lngger opportunities ! | 1
For the sake of extra money made in your spare time, bigger pay. | Gaitlemer muScndl mendeiils of Fom No:=Cost |
a business of your own, a position with a future, get in touch with | Training Offer and information on haw to make l
the Radio Training Association at once. Send for No-Cost Member- I real monev in radio quick. |
ship Plan, and FREE Radio Handbook that will open your eves | . |
as to what Radio has in store for the ambitious. Don’t wait! Don't i |
| |
| |
| I
| '.

delay! Get started now! NAMC s eavns s

RADIO TRAINING ASSOCIATION OF AMERICA
Dept. RCA-6 4513 Ravenswood Ave. Chicago, |l

Address b SRPIVEIHNES  SN———
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In Forthcoming Issues

HOW TO MAKE A RADIO ROBOT. by L G Cisin, The
remarkable doings of robots new eommand o great deal of
interest, as every visitor to late radio shows can testifv.  In
this arfiele Mr. Cisin will the
vubat of considerable versatility, by ineans within the reach

deseribe constrioction of

of resourceful radio experimenters,

THE DESIGN  OF  POWER TRANSFORMERS AND
CHOKES, Many constrnetors have very elear ideas ahout
the RFD eomponents of o receiver, but they wounld like to

Lknow more about its heavy end. While you may not wish

to build yonr own pack conponents, this article will give
vou the necessary informwation, which will be otherwise usetnl,
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and for the consteuctor,
not o formmla in the article.
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You like action, romance, thiills! You'll get them in

Radio—plenty of |hem' I'hl. pay, too. That is why | urge
vou to mail the coupon below for iy free book of startling
facts on the variety of fascinating, money-making oppor:
tunities in this great, uncrowded field. It also explains
how you can quickly learn Radio through my amazingly
simple 50-50 method of home-study training, even though
You may not now know the difference between a ‘Screen
Grid and a Gridiron”. Thousands of men who knew
absolutely nothing about Radio before taking my course
are teday making real money in this growing industry.

Thrilling Jobs That Pay

$50 to $100 a Week

Why go along with $25, %30 or $45 a week in dull,
no-future work when there are plenty of good jnbs in
Radio that pay 50, #75 and up to $250 a week? For
instance, by taking my training, you can see the world
in grand style as a Radio operator on shipboard. There
are many splendid openings in this line with gomd pay
plus your expenses. You'll alw find thrills and real pay
in Aviation Radio work. RBreadcasting is another field
that offers big pav and fascinating opportumities to men
who know Radio. And think of the great, thrlling future

Operaters on ships see the world and get
good pay plus expenses.

Youll Get Hirills-Adventu
' BIG PAY in RAD

I will Train You at Home to Fill
a Fascinating Job in Radio

ndios Amaszing Growthis Opening
1.&smine,vees | Hymelredls off Big Jobs Every Year

for men with Rudio training in Television and Talking.
Movies. My free book tells all about these and many
other hranclies of Radio that bring you in contact with
interesting people, pay big moncy and make life pleasant
for yvou. Without doubt, Radio training is the key that
opens the way to success. And my t ng, in particular,
i« the only training that makes you a “Cerrified RADIO-
TRIC!IAN"—the magic words that mean valuable recni-
nition for you in whatever 1ype of Radio work you take
up after graduation. You'll see tohy, when you receive
my interesting book.

Earn While You Learn

Y'ou don't have to quit your present job te take my
course! You stay right at home, hold vour job. and {earn
in your spare time. (Lack of high schoot education or
Radio experience are no drawbacks.) I teach you to begin
making money <hunl\ after vou enroll \I) new pra
tical method makes this possible. | give you eight big
laboratory outfits that teach you to build and service prac-
tivally every type of receiving set made. Many of my
students earn $15, $20, 30 weekly wlile learning. Farle
Cummings, 18 Webster St., Haverhill, Mass., writes: I

made $375 in one month in my spare time, installing,
wrviting, selling Radio sets.” And let me tmphanzc right

pms\l’:’ on ’ PRI incd B
i

L%

here that a Radio business of vour own is one of the
money-making opportunities my training prepares you for
in case you wish to settle down at home.

Get My Free Book

Send the coupon below for my 64-page book of appor-
tunitics in Radio and information on my home-study
traiming. [t has put hundreds of fellows on the road to
bigger pay and suceess. It will tell you exactly what
Kadie offers you, and how my Employment Department
helps vou pet into Radio after you graduate. I back my
training with a signed agreement to refund cvery penny
of your money if, after completion, you are not satisfied
with the Lesson and Instruction Service | give you. Fill
in and mail the coupon NOW!
J. Z. $MITH, Pres., Dept. §FX
Matienal Radie Institute,
Washingten, D. C.

dct

l] F. Sxutu, Prendent
g Narional Radie Insiitute, Depr. g F X

Travelled 75,000 Miles

“Dear Mr. Smith: I have worked as Junior
Operator on board §. S. Dorchester and Chief
Operator of the Chester Sun. T have travetled
from 75,000 to 100,000 miles, visited ports in
various countries, fished and motored with mil-
lionaires, been on airplane flights, etc. I am now
with Broadcasting Station WREN." (Signed)
Robin I). Compton, 1213 Vermont St, Law-
rence, Kansas.

$400 a Month
“The Radio ficld is getting

- bigger and better every year.
I have made more than $300

/ cach month and it really was

vour course that brought me to

" this.” J. G. Dahlstead, 1484 So.

15th St, Salt Lake City, Utah.

Employment Service to all Graduales

Washingten, D. C.

lin Radio and your famous 50-50 method of home-stud

leraining. T understand this places me under no obliga mml

and that no salesman will call.

l Name

I Address,
I

City. Stare

Oceupanion

Mail Cou oduy

|Dear Mr. Sinith: Send me your book “Rich Rewards |
JRadio” giving information on the big-money opportunities|
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ELECTRICI'I'Y

Without le;sons In u .
90 Da

1 Teaaiy BYACTUAI. wom(

Y '_GREAT COYNE

Don’t spend your life in a dull, hopeless
job! Don’t be satisfied with a mere $30
or $40 a week! You don’t have to!
Electricity pays salaries of $60, $70 and
even $200 a week to thousands of fellows
no smarter than you. And you can
learn Electricity at Coynein 90 days
—NOT BY CORRESPONDENCE
but by actual electrical work.

GOLDEN OPPORTUNITIES
PAYING $60 a Week and Up!
In Power Plant work, Armature Wind-
ing, Auto Ignition, House Wiri ing, Radio
Service, Reiugeratlon Welding, Avia-
t1onE1ectr1c1ty,Illummatlon etc. Thou-
sands of Big Pay Opportunities for
theTrained Man. And you can prepare

for one of them in 90 days at Coyne!

} NoBooks-NoLessons

Coyne is not a Correspondence School.
Wetrain you by actual electrical work—
on huge motors and generators, switch-

H. C. LEWIS COYNE

7 ﬂ « T E' . ‘ | ¥ President Founded 1899
- Il 500 South Paulina Street,

Students gettmg actual experience on modern electric sign M I I L cou p ON F oR

,I

DO ELEC

e
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boards, power plants, sub- s, * '? |
e Hi e

stations, auto and airplane
engines, armatures, etc. You don’t ‘&
need advanced education or previ- ’
ous experience. Coyne has been plac-

ing men in Electrical Jobs since 1899, Let
Coyne help YOU to a good electrical position!

FreeEmployment Service
EARN AS YOU LEARN

My Employment Department gives you
a FREE lifetime Service. And if you
need part-time work while at school |
to help pay expenses, we'll gladly help
you get 1it.

GET MY BIG FREE BOOK

But get the PROOF! Mail the coupon
below for my BIG FREE BOOK —tell-

ing all about jobs, salaries, opportunities.

Find out about my free Radio Service, &= — = =
Auto & Aviation Electricity offers, This ,..Sudets learming switcrbord to o o isansensna

costs you nothing and does not obli- i u.c.Lewss. president

gate you in any way. Just Mail the Coupon! { COYNE ELECTRICAL SCHOOL, Dept. A1-81
* 500 S. Paulina St., Chicago, Ill.

et + Gentlemen: Please send me your big Free Electrical Book with
ectrlca c oo + 151 illustrations. This does not obligate me.

Dept. Al-81 CHICAGO, ILL. | mame.......cccoovvviiiiiiiiiiiiiiiiiniinineee e

“ l FREE Bo u K & Cllyscnseansons i prrarsioeenrs «p sy State......coamseninn
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THERE'SABIG PAY

For the Trained Man In

Dissatisfied with your job? Not mak-
ing enough money? Thenlet me show
you how to get into Radio, the livest,
biggest money-making game on
earth. Thousands of opportunities
for jobs leading to salaries of $60
a week and up! Jobs as Designer,

RADIO

Inspector and Tester paying $3,000
to $10,000 a year; as Salesman and in
Service and Installation work at $45 to-$100
aweek; asOperator or Manager of Broadeast- ‘
ing Station at $1800 to $5000 a year—as Wire-
less Operator on Ship or Airplane, as Talking:;
Picture or Sound Expert. Theusands of Big’
Pay opportunities for you to ghoose,from'

LEARN RADIO-
TALKING PICTURES

By Actual Work in Gregt'Coyne Shops -

Come to Coyne and learn all branches of Ra-
dio in ten short, pleasant weeks. NOT BY
CORRESPONDENCE, but by actual work #
on scores of modern Radio Receivers, hu

Broadcasting equipment, the very latest pele-
vision transmitting and receiving appatratus,
Talking Picture equipment, ete. Broadcast
vourself in our sound proof studio room!

\ e o

=%

i‘iiib e

""f, 1.3 2 of ' s

bt b b P D

| BV

Put an your own Television program!
Léarn Radio the practical way —by actual
radio "vork on actual radio equipment!
““You don’t need advanced education or pre-
“vious e\Yeuence I don’t care if you are 16
years old or 46. Come to Coyne and I'll pre-
pare YOU for a good paying Ra(ho job in 10|
weeks’ time!

| TELEVISION

IS NOW HERE!

And Television is already here! Soon
there’ll be a demand for thousands of
Television experts. The man who learns Tele-
vision now can make a fortune in this great new
field. Get in on the ground-floor of this amaz-
ing new development! Mail coupon on the oppo-
site page for full information—absolutely free!

Radio Division SOYY N E

H. C. LEWIS, President
500 South Paulina Street,

June, 1931
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Free Employmeﬁt Service
EARN AS YOU LEARN

You get free Employment Service as long as
you live And if you'll need part-time work while
at school to help pay expenses, we'll gladly hel
you get it. Many of our students pay nearly all
of their living expenses that way. Mail coupon
below for full details.

TELEVISION--
IN IO WEEKS

Not by Correspondence //

Don’t let anything keep you out of Radio! Start
now, and after just ten short weeks of fascinating
work in the great Coyne Radio Shops, you’ll be all set for _
the best job and biggest pay you ever had in your life!

Coyne is 32 Years Old!

Coyne Training is tested, proven beyond
all doubt. You can find out everything
absolutely free—how you can prepare for
a good Radio Job or how you can go into  ~
business for yourself and earn $3,000 to $15,000
a year. It costs nothing to investigate!

Mail Coupon for My BigFreeBook

Fill in this coupon, tear it out and mail it to me atonce. !
This will not obligate you in any way and positively
no salesmen or agents will call on you. It will brin '
ou—ABSOLUTELY FREE—a copy of my big Radio an :

'

I

i

s a
.......

H. C. LEWIS, President

Radio Div. Coyne Electrical School
500 S. Paulina St., Dept, A1.8H Chicago, I,
Send me fyour Big Free Radio Book and all

details of your Special Introductory Offer.
This does not obligate me in any way.

"elevision Book, telling all about jobs, salaries, opportu-
nities, etc. MATL THE COUPON —NOW!

Electrical School

]
1
Dept. Al-8H Chicago, Illinois E Address.............. TUURRRIURURPI
i
1
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-+ Set testing
reduced to
Simplicity

with the new analyzers

CHIEVEMENT in perfecting and simplifying testing equipment for servicemen, dealers and experimenters 1s
A still of prime importance—and for the past twenty-seven years Readrite engineers have periodically placed on the
market testing equipment of advanced design.  Good testing equipment today is indispensable—and for rapid adjust-
ments, expert servicing and testing. Readrite products are increasingly being demanded.  Investigate the advantages of
using Readrite equipment—the products that have heen sold for over a quarter of a century.

THE MODEL 700 Meter is cquipped with a practical selector switch for
checking all parts of the tube circuits by connecting to the sct sockets.
Sclection for testing voltages of plate, grid, cathode and sereen-grid is done
quickly and aceurately.  Plate current, filament volts, also line and power
supply volts are measured.  The grid swing test for tubes is used.  Just push
one button for screen-grid and another button for other tubes.  Makes testing
of all type tubes simple and thorough. A 432 volt grid battery is furnished.
The battery is used for the prid test and also comtinuity testing of trans-
formers, chokes, cte. Capacity and resistance charts are furnished showing
the use of instruments for testing condensers, also measuring resistances up
to 100,000 ohms. The cight scale readings of the meters may he used sepa-
rately with jack terminals provided. The scale readings are 0-60-300-600 1. .
valts, 0-1-110-700 A_ C. volts and 0-20-100 milhamperes. Both A. €. and
D. C. filament voltages are accurately measured on one meter,

This madel is housed in a strong case with leatherette covering ; it is attractive
and compact. as well as complete. Cover is removable, It fills every need
for the expert servicemen or the beginer for radio et wnalyzing, Size 0%, x
3% x 8 inches,

No. 700 - - . - e - - List Price $25.00

THE MODEL 600 contains exactly the same testing cquipment as No. 700 but the carrving
case is much larger and is equipped with 2 lock. Room is provided Tor earrving tubes, tools
and supplies.  The test equipment amd panel is in a removable tray in the top of the case.
The tray may be nsed separately as a complete test panel for shop purposes. Size 114 x
T x 75 inches.

No. 600 - 5 e - - - - - 5 - List Price $30.00
Send for Catalog “R” — or Order Your Meters NOH'!

If not at your jobbers order direct.  Discount to dealers and sercice men.

READRITE METER WORKS, 17 Gollege Ave.. Bluffton. Ohio

- - - - - Manufacturers of Accurate Testing Instruments Since 1904 - - - - -
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HUGO GERNSBACK
Editor

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

Future Radio Developments

By HUGO GERNSBACK

AM in receipt of the following letter, which is typical
of dozens of others that reach e weekly, T oam, there-
fore, publishing it in its entirety:
“sStenbenville, Ohio,
April 4th, 1931
Me, Hugo Gernshack,
New York City, NOY,
Dear Sir:

1 am secking information along the following
Hines, ie.. Radio, Television and Sound Pietures, 1
hive a son who is interested in these lines, and 1
mvself am also. T wonldd like to have vouwr opinion
as to the future of the Television development, and
its Dhearing wpon Radio and the Talking Picture
Ludustry,

As 1 view the proposition, Radio, Television and
Talking Pictures ave all in the same classification,
helonging  together, and  will be developed and
operated practieally as one unit of industry.

Your advice and opinjon relative to the Radin,
Pelevision and Talking Pietures will he greatly
appreciated iy both of us, and any data which
vou nay he in position to lend ns (or advise
Where we can get smue) will alse be appreciateds
as we are desivous of obtaining all the information
possibile velative o all three mentioned.

Thawking vou in advincee, T am,

Yours very traly,
0. M, RICT
1535 Eaclid Ave., Stewbenzille, Ohio™

The answers desired by Mr. Rice, as well as many other
radio inferestants who ask the same guestions, cannot e given
without contemplating the entive radio pictnre.

It las been found in the past tlhat similae arts wsoally
develop along voaghly parallel lines. When galvanie clectricity
first beeanme known in the Latter part of the cighteeath century,
not even the wildest deeamer could foresee the developments
which we Lhave with ns now. Yet, wonderful as electricity s,
it mav be confidently  stated herve that the marvvelous rise
of the eleetrical art which we have witnessed during the last
150 vears is nothing at all cormpared to what is vet to come.
After galvanic eleetricity was first practicidly demonstrited,
nearly a hundved  vears elapsed hefore the dvent of the
trlv;:i-uph, telephone, X-Rays and vadio (which Tatter is only
an off-hranch of clectricity itself).

What electricity will be able to do in o Tmndred years from
now, not even the most inmginative seience fiction writer ean
predict. The future actuality will no donbit nake lis predic
tions look absuvd in their tameness,

It is so with radio and all o€ its side hranches, be they tele-
vision or allicd developments, sueh as sonmd pictuves, and
many others.

Without fear of eonteadiction, T may state that the entire
art of radin, as well as its branches, is o its imerest intaney as
vet, and that extraordinary advances remain fo he made. Al
nf our radio instrumentalities are still extremely ernde, it we
compare them with what is to come twenty-five and fifty
vears henee,

There is not a single type of apparatus in radio that is not

enormousty improved every two or three years: the old ones
beeaming obsolete regularly.

Therefore, if T am asked about the future development of
radio as a wholey it is easy to see that volumes would he needed
to give an adequate answer, In the first place, we mnst dis-

tingnish  between the eonmmercial  future and the technieal
future. The progress of an art may be great <o far as the
techmique alone is concerned: but the connnereialization of that
art presents an entively  different aspect, beeanse somany
important  considerations come into the problem that it s
impnssible to give a comprehensive answer to it

Of all these considerations, perhaps the greatest factor in
the equation is the himuan element. There ave, today, hundreds
of excellent radio engincers and  teehnicians who have grown
up in radio sinee it - infaney, but may not be able to capitalize
their radio edueation from a finanetal standpoint: not hecanse
they do not have the necessavy knowledge, biet beecaise they do
not know how to apply the knowledge itself. The teehnieal side
of any art is ene thing, whereas the conunereial side is an
entirely different one.

Therefore, T answer those who have asked for advice, that
the only way to tackle the problem is to work on it from
the mmoest practieal  side. That  means, in other  words,
SPECIALIZATION; do one thing, and do it thoroughly. Of
course, in order to do so, vou must alko know evervthing
possible about the entire art. If, for instance, vou choose to
be a radio vacumun-tube expert, it is not sufficient to know all
abont vacumn tnbes themselves, but you must know all the
applications of rvadio wherein the tubes can be used. This is,
of course, a large order; bt vou will find, in the end, that this
knowledge is essential, and that withont it, failure will be
experienced.

In ovder to suceeed then, vou must, first of all, have the
right mental equipiment, with the right technical background.
No man, inmy epinion, can aomount to el in radio, if he has
not a thorongh eleetrieal training behind him. In addition to
this, a good business vducation will go hand in hand with the
developiient,

Then, of eonvse, it is necessary to huve geeess to all of the
buportant radio literature comprised in text books on the snh-
Jeets of which there are many, and to read all the current radio
publications in the different branches of the art. AN new
publications should be perused veligionsly every month to keep
up to date,

With this backgroumd, it beconmies then, of course, a neeessity
to have o thorough  prectical knowledge of vour partienlar
subject. This practical knowledge today ean he readily seeured
in the best, and perhaps eheapest amer by taking a course in
one of the manual training schools where these subjects are
Ernght, “Ihere are in this conntey o nimnher of excellent sehools
of this kind, where practical knowledge of the radio field can
readily be seenved. T eonsider this practical training of para-
mount importanee,  Tf possible, the practieal training should he
preceded by a eadio corvespondenee conrse, of which there are
several most excellent ones. These two courses entplement
cach other, and will give a veal background to the man who
wishes o specialize in vadio, and to amount to something in
this field,

Onee this experience, and all that goes with it, has been
seenred, the rest should he cotnparatively easy. Tt is then a
question only of keeping np to date in the particular branch of
the art, and following it trom month to anonth,

It makes no difference whether the man whoe hias secured such
A training takes a position with a radio company, or whether
he goes into business for himself. ‘Fhen, as the avt keeps on
develpping, it will be possible for hin to keep abreast with it
at all times, and to make the best of his opportunities as they
come along.

But again T sav, specialize in one particular field, and stick
to it. In the end you will have no canse for regret,
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How to Run a Service Business

At a Profit

An article full of business shrewduness and experience, for every

Service Man to read

Bv CHARLES G. MARTINDALE

IF'I'EN, Service Men come inte my
shop, look at iy test equipment
and ask e if it is not foolish to
spend so mueh for equipment that
is not absolutely necessarv, when 1 conlid
wet along with one-fonrth of it and still
have more than ninety percent of the radio
epatrmen? My answer is, absolutely, “No !
The impression it gives to the customer, il
the agdvertising it gives me as an expert
who takes pride in his service work, is

worth  the price of the equipment it L
never nsed if.
My test beneh is just inside the doar;

so that, the instant a1 ecnstomer enters, it
is the first thing that calehes his eve. \s
I happen to be located in a district where
there are a great munber of factory work
ers, they tell each other abont myv cguip-
ment;  and  consequently it nie
advertising that 1 cannot get NEWs-

oive
Tive

from

—papers or hand hills.

The real Serviee Man who is ecapuble of
giving his customers o real joh, and can

Leld on throngh the buginess erisis we nre
going through, will be able to make money
in the nest few vears and from then on.

Overproduetion has cansed the dinnping
of sets at low prices have indneed
people to huy sets, that they would other-
wise have done without for the next couple
of vears, on acconnt of the price. So, instead
of oaning ad cussing the g p,” we shonld
thank him: for it is geing to mean millions
of dollars to the Service Man in the next
fiw vears.

\nether thing we should he thankful for
ir the return of the snperheteradyne, The
*hannuer anud cold men, and  the
fellow  that onee bnilt o radio and  now
does repaiving on the side in the cvening,
will be pnt ont of hosiness; beeanse they
haven't the cgnipment. don’t know snpers,
ind  the  peaking and  Dbalancing of  this
cirenit is zoing to he Ceravy™ for the old-
tiners who used to think the old Best, Vie-
toreen,  Ulbradyvne amd  Lincoln were  the
“herries™,

which

chisel”

prospect on his mailing list.

FOR PROFESSIONAL MEN:

MARTIGRAM
From one professional man to another. You
have studied te make yourself competent and
efficient and take pride in your work. So
you can appreciate what 11 years of repair-
ing, with the same ideals, have done for us.

MARTIGRAM
You give immediate service to your patients.
Our custoniers get the same prompt, courtecus
treatment.

MARTIGRAM

It is not ethical for you to advertise as
I do; and your business is advertised from
the satisfied patients. Eighty per cent of our
business ¢omes the same way.

MARTIGRAM
Tubitis is marring your radio pleasure, just
as a cylinder missing in your aute would
spoil your driving pleasure. Have them re-
newed. I handle all standard tubes; let us
call and renew your tubes.

MARTIGRAM

Last month we tested one hundred and
forty-seven sets of tubes. Eighty-one had
one or more weak or bad tubes, and were
improved with new tubes. HOW ARE YOUR
TUBES?

DIRECT-MAIL ADVERTISING FOR A RADIO
SERVICE SHOP

VERY month, Mr. Martindale sends a MARTIGRAM to each customer and
For this purpose, the photograph which forms
the illustration at the head of this article has been reduced to post-card size.
“copy” for the cards is changed regularly: some are specially written for professional
men, some for business men, and some for the general run of customers.
these advertising hullets are quoted helow:

The

A few of

FOR “LAY” SET OWNERS:

MARTIGRAM

We will wager that, some time or other,
you have listened to one of the hundreds of
sets we built when radiec was young. We
have serviced the sets of many of Your friends.
GIVE US A CALL,

MARTIGRAM

You get the maost pleasure out of your set
in the evening, That is why we will gladly
give you night service at the same price.

MARTIGRAM

Is your set working as good as it used to?
If it ism't, don’t you think that it would be
a good idea to call us and have it put inte
new condition?

MARTIGRAM

We believe it is not how much your service
bill is in dellars and cents that counts. But
it is how much you get "for the money that

counts.
MARTIGRAM

You have to depend on the Service Man'd
word that a certain tube or part is bad in
your set. Don't you think that you will get
a more honest deal if you are paYing for
service, than you would if you got free serv-
ice and what the Service Man gets would be
what he sold you?

The radin Service Man is the worst-pnid

eraftsnin todav: for the stores and retail
radio shops ook on the Service Man as a
necessary evil and it s not cHow good

a wan can 1 ogets bhut *llow cheap ean |
get him:”

The wages paid in this town amd a great
number of other towns are from twenty to
thivty dollars a week, and the man nmst
furnish  his own ear and test equipment.
That is why there is so mneh dishonesty
with These meng for they have to steal to
nrake hoth ends meet.

The Service Man's Pay

My men are prid a dollar tfor each eall
and are giaeanteed sixo calls per dnyg then
the  remainder arve  divided  among them
equally, and the neat ten pay fhem seventy
cemds apicee and, from then on, fifty cents
cach,  They furnish ther cars; bt
[ furnish their test eguipment, tools :and
oscillators wond ontput meters,

My serviee charges are ¥1L50 for the call
and fifteen minutes” abor; and from then
on it is RL30 per hour, of which the Serviee
Man gets 30¢ per hour. All Service Men ave
instructed not to nmke any mjor repairs
on the job—unless the customer will not et
the sct leave the house—and never to replace
a part with amother that dees not look
exnetly like the one that wis defeetive: as
the customer cannat understand  why, if
there was a green resistor in the sct. von
did nat put in another of the same kind,
He does not belicve that the hlack ane that
vou live in vour kit is of exactly the s
resistanee. (if it is, why is it of a different
color?) and, the first bad tube or bad night,
the hlaek resistor is hlamed.

Any calls hack within ten duys the Ser
viee Man nust
at no charge to either castomer o shop:
these average abond 2 per cenk, or less.

Fvery man working for me must be mar-
vied and over 23 vears of ages have over
three  vears' experience, dress neatly and
have a good personality: amd more than
three complaints in regard 1o careless or
wndnly rongh laordling, impertinence or not

uwn

make on his own time and

keeping o promise, writes his  discharg
licket.
When we gel a serviee call we get all

information possible and place this on the
service ticket. logether with the shop diag-
nosis, which is ¢orrect abont 80 pereent of
the time. Faeh ticket has the cnstormer’s
name  and telephone and he is
phoned, five davs after the call was nade,
to see if he is satisfied and to verify the
price he paid.

An inflexibile role s cash to alll regard-
Iess of whether the customer is the president
of onr lurgest factory or a street cleaner;

number:



June, 1931

-

RADIO-CRAFT

s = |
0730 Ol
0.0 -

00O

ey e e 3

=~
fa—
Ja

Not only docs an claborate testing board iike this male work cesicr and surer, but it impresses

customers. The Svrvice Man weeds “shotemanship” to sell his serviees to betler frrofit.

for one man’s dollar will huy just as much
as anolher’s,

When a Serviee Man is asked for eredit,
he is told to explain that he must turn in

MARTINDALE RADIO SHOP
10 YEaRe oF
SERVICE THAT SATISFIES
DAYTONS OLDERY anD BESY IQUIFFED emGF

e
ApoRcse

ProNE Dar 193,
Mang . - Moot

Tre FPROMmED.

InFORMATIOM.

TuaLs

Panvy

Lanor Ll —— T T

SERVICE
TEAMS CASH _ Toray,

BEaviGLo ev.

CusTaner O, K,

FoA YOUR FROTECTION SIGN AFTER TOTAL AND SLP 1%
COMPLETELY FILLED In

This blank choses  the  customer

triplicate
what le is gctting and wites a fee fle and

mailing lst for “Martigrams,” cte.

the money ont of his own pockel i1 they
do not pay hine Of conrse, he does ool ;
bl it is surprising how many who ask
for credit cash, and the small pereent-
age of losses due to their helieving that the
man doing the work will take the loss. And
when one who has had eredit comes in and
pays, | always sayv hefore the enstomer:
“Credit this to Serviee Man
and-sa.” thus leaving the impression that
this had heen charged to the repairmen,

I nm catechy advertisements of three or
four lines in all the newspapers (hy the
vear); sach as UService That  Satislies;”

munber Si-

“Service hy Men Who Know Tlow ™ “Dav-
ton’s  Oldest and  Best-Lquipped  Shop "
“We  prohahly huilt vour  father's

sety”

“Sooner o later yvou will eall ns™; A fter

the rest have tried, we'll fix it:™ “You den’t
get your hair ent at a hlacksmith shop, why
take a chance with vour Radio*” ete. We
find these pay if they are i eontinnonsly,

I often have customers whe do nol want
to get o sel fixed until they know what
it is going to cost. Since the Scerviee Man
has no anthority to make a price on aomajor
repair, he tells the customer that he will take
the st into the shop where it ean he properly
tested and will eall haek telling the exact
price: and if that is net satisfactory he
will return the set and the charwes will he
one dollar

Less than half of one percent. have to
be retnrmed without wiking the repuir.

I have on my eall book the names of
fwelve Service Men, located in different
parts of town, whomr 1 can gel in toneh
with and so give ten-minnte emnergene
service,  Often times, late at nighl when
there is no Serviee Man on duty, and on
holidavs, 1 have made with
A leading taxicall company, to deliver
tube anel colleet for it and refind to me.
In sending two tubes we pay the taxi bill
and this often leads lo the sale of
tube.

arra l"lf_"i'ill(‘lltb

in extr

T have a large gold-leaf sign on the
CIUBES CTESTED FREET: this
brings in a nmber of tubes. In one month
we tested 506 tibes of which 124 were defee
tive or weak; and we replaced 101, or abont
twenty pereent., at a profit of S100.50,

Ench service anan has a eopy of the
Orvicrae Bamo Seavice Maxear in his tool
hox: and peactically all hooks aned
wagazines are on file and subject (o casy
access by the men. Any of iy Service Men
can have nse of the reference library aned
call in and pet o resistance or con
denser value while on the joh.

window

radio

cian

It does not pay to replace a single ¢on-
denser section and, whenever possible we
replace the entive Mock.
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Mr. Chavies G. Martindale, the awthor of this

asticle. has built up large

severe handicaps. Ieve, Die tells other Service
Men i

Equipment for the Job
Below T amn giving a Tist of what every
Service Man carvics in his ears
I Jewell b-Meter test kit: 1 Jewell oseil-

Ltor and outpit meter: 1 1ickok olin- and
cipacity meter:  neatralizing  adaptors; 3
serew deivers LLOMS: 30 spintites: small
drill press: 10 drills: rosin core solder and

“Solderall”: 1 voll push-hack wire; 1 roll
Lape: 1 oelutel nd holder: | oserew stirters
10 assorted U dentists wirvor: 1
bottle denatnred aleohol: 1 oneon “testalite™ :
O velume controafs: | Jrir Iu.ulplurnu-: 1
Kiite: 3 different

resistors;

kinds of pliers: 2 nen-
tralizing  wrenelies: 2 nentr lizing  serew
drivers: 25 tubes: | bhox assorted  serews

md sy 1 Noo 6752 tap, | Nao, 82 tap,
ind wreneh for above: t soldering iron:
extension cord: t Rashi light: 1 bodile furni
tnee polish: 10 assorted comdensers, 0M25
to 2 mt: | omagnifving glass: insnlators and
gronnd clamgp: batteries, “13 and “C*. 10
1. belt cable,

For the

hove Service Man nmst wive

=300.00 bondd, nnd he st piay o the

repaiv of any equipient broken or horent
ont

My serviee i verage  better than

830.00 a week and T oean show profit in

(Continued v puae 50)
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Notes for

Service Men

By BERTRAM

I M. FREED

Experiences of a veteran Service Man with the
peculiarities of many sets, which may be

time-savers for others

SUALLY. it is possible (o find the

ciuse of the in a receiver

by considerving the eftects: for in-

stance, choky reprodietion is caused
by a lack of proper (" bias. However, it
often happens that. even after the tanse
has been determined. we are at a loss to
find the position of the defeet.

Reeently, o complaint of very low volmne
and incoherent reproduction in o Brunswick
“Model 22 AC? cansed that very diflienlty.
After a thorongh test of both recciver and
tubies, it was found ihat the parnlicl 45
output tubes received only abont 100 volts
on the plate: while all other sel voltages
were  correspondingly Jower.  Unless  the
Serviee Man is familiar with this set, it is
exccedingly difficult to trace the lends from
the power tramstormer and eondenser Mock
withonut the aid of a eode volor chart, or &
pictorial  diagram the colors  of
the leads. Leads emerge from both these
units  without the semblance of 2
scheme. Sinee o pavtiallv-shorted or leaky
condenser wag suspected, some thne was
spent in disconneeting leads from the con-
denser block and a “short™  reading was
found between 1he two geeen leads. With
these lcads disconnected, proper voltapes on
all tubes were obained, but no reception.

The ohvions indication being that these
leads were connected to o single coupling
condenser, a 2-mt. component, with o work-
ing-voltage vating of HW, was  eannected
into their place and soldered: and the st
was again in operating condition.  After the
green leads had heen taped and placed ont

{rouble

showing

color

seen that the capaeity in question was the
T-mf. output condenser hetween the plates
of the power tnbes and one side of the out-
put transtformer’s primary (Fig, 1), DPer-
laps ten sets aince then have been vepaired
in like mnnner.

An annoving, and vet inferesting, job of
servicing  was  encountered  with o Fada,
e ALY receiver. Uhe complaint was hom
of a kind usunlly ciused by o poor heater
inone of the 27 andio amplificrs; this set
hias three sueh, and unless they arve perfeet,
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RALLEL™ OUTPUT COND. |

RFC, RFC
| QUTRUT  L.MF.A 0 voKE

DET. Y
a1 f

02-MF.

| 250,000 OHMS
500,000 OHMS

‘B+’;'ro SET

DYNAMIC l
SPEAKER

l

\

CHOKE
+ /ﬁ! o
D.C.ouTPUT 2.MF, )
oF — < %0.;%%0 FIELD (A5
PACK = & — QUTPUT
i A X FILTER )
2.MF, 14-MF.F |
_— T — J
Fig. 1
Parallc! posceer stage of the Brunswick 227
and  filter connections, The 1-mf. coupling

condenser carries the output to ithe speaker.

weakening *27. Condensers of high capacity
were added to the filter cirenit, and re-
sistors were hypassed with little effect.

Finally, a 2-mt. non-induetive condenser,
with a working rating of 300 volts, was
connected from cathode of the second ‘27
(“deteetor amplitier”)  to ground on  the
chassis (Fig. 2). 'This procedure has tnrned
the trick in every case where it has heen
tried and cuts down to practically nil any
hum in this series of receivers (Models “41,
42, 11, 46, 477).

TO PLATE

F L
% Cnes

DET. 005-MF &7 PHONO. PICK-UP)
'd
| |
VOLUME
CONTROL

" 25,000 OHMS
50,000 OHMS

b
>
g
-3
b
‘D
S
<

(4 i [
' [1000 OHMS - [ * ;
\
\/zmsc i <B4t 1/d-MEG. 'c‘~' 5001-»1-:.
Fig, 2

The treo-clement detector and antomatic volume control of the Fado 46 4.C.“

amplifice s « scnsitive first-audie stage.

with good insulation between filaments and
cathodes, o loud hum will be eneonntered.
However, no matter how good the tubes in
a cirenit, one umy develop a defeet inoa
short thne and canse a similar complaint—
amd another serviee eall.

of hirm's way, the job was done. At the With this fact in mind, it was sought
first opportnnity, the schematie cirenjt of  to devise some method  of  redneing  the
this model  was  examined; and it was  ham level and preventing its increase by a
% 26 ‘26 GC ‘27 DET Y ‘2 26
be
¥ y [
= ) 3 Iy !
- V1 T v o= (V3 i; . Vg = V2
l L I f _l_ R 'B+‘g -'B""g
. S SO ] e v y
' o "B+ o AR -B-
i
Fig. 3

The Zenith “11E au carly 4.C. set, used a vhicostat n the 1.5-volt. It may be modernized, as

at A4

with a potentiometer controlling plate voltuge

or as at B, by contruiling yrid bius, as well

as shunting the suteina ecoupler,

The detector-

Adding coudeuser C owvercame u teudency to hum,

Tn cities where large hotels and apart-
ment honses conunon, diffienlties avise
frequently  hecause provision of some ex-
ternal antenna hins been negleeted or vven
forbidden.  An inside antenna is of little
value, heecanse of the shielding cffeet of the
steel framework. Such a problem was re-
cently  enconntered in one of Brooklyn's
large hotels during the installation of a
Philea D.C. < Baby Grand.™ In this loeality,
the noise pickup is great, and especially
in i hotel with its conuntless clevators and
niotors. Withont the nse of some external
wire, the noise-signal ratio makes far poor
reception with a set of this type. Aerials
of different types were tried: the metal
framework of the windaws, for instance,
which worked to a certain degree of satis-
faction on two stations. The light-line was
then tried, with a socket-type condenser; ht
the line noise, added to the interference
picked up  within the huilding, was -
possibly high.  Use of the ground as an
aerial gave the least amount of naise, but

are
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also insufficient signal. With nothing else
left to do, and with little hope of suceess,
i wire was run from the antenna post to
the bell-box of the house telephone,  Signal

pickup was increased three or fone times,
without proportionate increase in noise,
However, in the past, when this had been

done in other bnildings, the noise was found
very disconeerting.

How nany serviee calls have been made
becanse of a shorted aerialy or even several
aerials, Iving aeross yvour enstomer’sy o
eliminate  commtless unnecessary  calls, the
nunager of one of the largest serviee de-
partiments in the countey has adopted the
poliey of supplying 150-foot volls of ruhlber-
insnlated No, 16 wire: the hare No. 14 heing
omitted entively fron e installation kit.
The aerial is thus ereeted in a single picce

wheli serves also as lead-in and runs to
| FEW TURNS OF WIRE AROUND
PRIMARY (WHICH 15 WITHIN SECONDARY )
o o
1
BROWN
GREEN -, \

\
\
. ¢ OYELLOW
AN ,i/T AN
DY NP WY o Wi P | \

N .
01-MF S GROUNDED
750,000 OHMS CAN

ki ¥ J
ONE SECTION OF
DUAL YOL. CONTROL

Fig. 4
The input of the Colowial “32 4.C* in which
opening  the first bypass condenser  inercases
tite RA. resistance aod  causes  fading,

the post on the set. No lead-in strip is
cmployed, thus eliminating  the possibility
of corroded elips and high-resistance eon-
tacts. Slots are made in the window frames
and sills, to introduce the wire and prevent
the possibility of its heing cut by closing
the window down upen it, This method has
heen advocated for a long time by the
writer, mud mentioned In.\' bim in previous
articles in Rapmwo-Crare. Is adoption will
be worthwhile by those dealers and Serviee
Men who wish to obviate at least twao service
calls on the average  (as records show)
during the period of free service,

A complaint of interimittent peception
readily suggests a loose wire, a4 corroded or
improperly soldered  joint, or a break in
some winding which is subject to vileeation.
However, wfter several complaints of inter-
mitlent reception of a Zenith “111-AC" set,
which had heen thoronghly checked without
tinding sucl a condition, it wax rigged up
on one corner of  the heneh for a
“life”™ test: so that, whenever it stopped,
an examination could be made to determine
the lacation, as the set was
turned over or even touched, it started in
Lo operite amain as sinoothly as could e
desired, During a period of several diays,
it stopped perhaps a dozen times: during
the period of examination, two wore sets
of the same model  were bronght in for
serviee with the same complaint,

Visual inspection failed to show any de-
feets: neither clectrical nor mechanical tests
Ielped to elear nup the trouble,  Finally,
after the andio side had been prenounced
perfect, an analvzer (with plate and grid

(Conlinued on page 719)
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Men’s Notebooks

Problems of a more or less unusual nature, and solu-

tions which Rap1o-CRrAFT’S

MENDING A TUNING SCALE
By John Bruskin

N defanlt of a new scale to replace a
I broken one, I oremoved the drng dial
from a nodel “S-21" Brunswick set and
took it to the shop. Procuring some acetone
from a drug store, and a picce of old
photographic negative, 1 placed the latter
on the broken seale and wet it with the
acctone, The film started to dissolve over
the celuloid of the dial seale, and made an
cffeetive pateh after it had dried. T then
replaced the dial in the set, and 1 de not
think anyone conld notice the presence of
the patch.

TRANSFORMER REPAIR
By B. T. Stubbs

HE other day T had another Croskey

“Showbox™  with the primary of  the
push-pull input  transformer  burned  out.
The first audio transformer and the input
transformer are sealed into the same ean
and, to replace one, vou st rveplace the
entire assembly, at about double the cost.

PLATE\STAR TUBE
| BurnT-0UT PRI |

1STAF IN
SAME CAN

Fig. 1
Mr. Stebbs makes an external pepadr sohich
sates replacuty Lieo trassforsters af .

I lerppenced to reesll Mr, Cook's dingrams
of the Kyleetron "K-70" (on page 388 of the
April issue) and just reversed lis repair, 1
ent ont the broken primary and  hooked
the plate of the first andio to ane of the
push-pull grids  throngh an  08-mf. con-
denser, placing o 20000-0lnn resistor -
tween the plate and the *Bo™ lead. There
was no noticeable loss of volume, and the
quality was better than ever. Vietor uses
this same method in their latest machines,
Thanks, Mr. Cook,

I have repaired quite a few power trans-
former jobs, and wonder how many Service
Men do their own work, No doubt many
do not eare to take the trouble, but the

readers have worked ount

independent Serviee Man may wish to save
every bit possible. Recently 1 had a Vietor
“RE-15" in which the high-voltage winding
had shorted, eompletely ruining the trans-
former. The Vietor distributors only wanted
21500 for o replacement so T decided to
rewind it

First T made np a winding jig (as shown
in Fig. 2) out of serap picees, and used
the register out of a water meter for a
counter. T then took the old transformer
to picees, and unwound the eoil. Having
virefully econnted the low-voltage seeondary
turns, and knowing it was used on 115-120
volt Ao C, T soon fignred ont how many
turns should be used on the primary, and
also on the high-voltage secondary,

For instance, there were 16 turns for the
S=volt rectifier winding, Then by simple
proportion 120 V' : X = 5 V : 16 T, (Ilere
120V is Ahe primary voltage: X is the
mimiber of needed  primary turns  to he
found: 5 V' isx the voltage of one of the
low-valtage secondaries; and 16 'F the num-
ber of turns on that  winding.) Solving,
N = 381 turns, The high-voltage winding
is ealenlated in the same way,

The old transformer had been wound with
enamelled wires, T oused silk-covered wire
of the same size, there being very little dif-
frrence in the ontside diameter.
Livers I onsed the paper deeleetric of an
old high-voltage condenser,

Between

The high-voltiuge winding is the only one
that will give any trouble, Tt von use the
wire gaide as shown in the sketeh you will
he able to wind layver after layer evenly
after you get used to it,

The transformer will be better, electri-
cally, than the old one heeause of the hetter-
isulated wire,

(Continned on page 718)
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Fig. 2

Replacement  trausformers can be bought far

belote Iist price wotcadays: but there gre ve-

note places cwheve the idea showen will come
in drdx,
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REJUVENATING ELECTROLYTIC
CONDENSERS
By William E. Cairnes
FPLACEMENT of condensers in “A”
battery climinators costs o great deal
of monev. The wethod of repair deseribed
saves the customer o few dollars and still
allows the Service Man o large mergin
of profit: 1 have used it salisfaetorily wany
times, and my original cost was only 32
cents, for a pound of chemical,

It hum, noise, and distortion make it im-
nossible to use the sed, the condensers are
at fault.  Procure a pound of anmmmonin
phosphate, and dissolve it in a gallon of
water; let the solution stand a day or so.
Remove the condensers from the unit, and
tuke off the eover, (The insides of the
condenser are delicate, and  should  he
handled with eare) Place the coudensers
in the solution, which has been shaken or
stirred before using, and let Them remnin
there for seven or cight hours, Renove them
and let them drain for an hour, then replace
them in the eliminalor,

I have tried this on several types, includ-
ing Wnapp and Majestic, using the same
solution over and over again. A few can-
tions: in the Majestie, all the condenscrs
are in one can: remove the fiber top, but
do not remove the clectrades, as they might
he damaged.  In Konpp eliminators  with
the individual Flkon condensers, these units
may be removed from the can. Thev are
wrapped in a heavy paper, whiech is sealed;
cut an opening in the tap of this paper,
s0 that the solution may frecly eater.

PHONO PICKUP ATTACHMENT

By Edward J. Brockway

HE method shown in the accompanying

dizgerinn is suitable tor the attachment
of a pickup to the Vietor “R35." The links
must be opened, or taken off allogether.
No volume control is shown in the sketehs
since  this may be  incorporated in  the
pickup, or separately arranged, as preterred.

REMOVE LINKS ‘TO PICKUR
FROM { AND 4 . § e

FEDERAL ANTI:
CAPACITY SWITCH
OR ANY SUITABLE —* *

SWITCH
RADIO 1
RECORD
Fig. 3
A simple mcthod of connrcting & magnctic
pickup to the swell-knowa "R-337 ictor.

Shiclding was found essential in elimi-
nating hnm in the grid circuit of the ftirst
andio tnbe, a "27.  Any similar switch or
jack may be used, in accordance with the
preferences of  the individual operator.

I would, personally, like to know how
many other serviee men have come across
a complete monse nest inside a chassis. I
found one, with o dead mouse. LUndortu-
nately, it had ilt across the center tap
and one plate of the 80 reefifier at the
condenser terminal—thus blowing the con-
denser and giving we o new custoner. The
set was an Apex, with four mcee corner
enlrances to the chassis.  Unfortunately, [
haven't a photo to submit; hot this isn't
the first time a mouse was found in i radio
here.

I’. S.—1 believe in the ability of the Fly-
ing Serviee Man: give him eredit.

IFig. 4
The wmercury-contact switehes shown lere are
noiseless, and wcll tfitted for phono-radie work
when arranged as above.

NOISELESS CHANGE.OVER SWITCH
By Dana S. Greenlaw

HIZ change-over swilch trom radio to
Tplmnu_:_rrnph is a souree of trouble on
many radio-phonograph combinations.  The
conlaets of the switeh corrnde and thereby
eause i noise not unlike static. The switeh
deseribed here will never develop had con
tacts. It will work suceesstully on anost
conbinations and it can be construeted and
connected by anvone with a fair knowledge
of radio.

The working parts of the swileh ave
two General Lleetric Kon-nee-tors, which
can be purchased for a small sum from deal-
ers handling this class of equipinent. The
Kon-nee-tor consists of a glass tnhe con-
taining a pool of merenvy and having two
leads (see Fig. 5). When the tnbe is tilted
one way, the mereury connects the two
leads; when it is tilted the other way, the
merewry separates and breaks the contact
Thus the contact is always a positive one.

The two Kon-nee-tors are mounnted in a
small frone  (shown at B) of thin, hard
woeod. ‘The two Kon-nec-tors rest on the
two 1machine sevews, and the top of the
frame prevents them from tipping ont of
position.  As the tubes are of glass, care
must be taken in mounting them. It is
best to pack them into the frame with
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The “Kon-nee-tor” makes and breaks contact
by a liquid conductor A, which occupies posi-
tion B zwhen the tube is tilted.

cotton hatling or some other sueh material.
They are nmounted in opposite direetions so
that one makes contact when the frame
is tilted in one direction: when it is tilted
in i1he other direction, the other Kon-nee-tor
makes contact.  'The frame is fastened to the
shaft by means of the brass strip shown
at A (Fig 4).

"I'his switeh is mounted on the front panel
of the radio, and is operated by the knob.
Two stop serews are fastened hehind the
panel to limit the swing of the switeh. ‘The
frone is mounted above the shaft so that
the weight will allow the switch to vest in
the two posilions against the screws.

The leads from one kon-nee-tor go to
the two leads formerly connected to one
side of the vld switeh; the leads fromn the
other side of the old switeh are taken to
the other Kon-nee-tor. Care must he taken
to make tight joints; in suldering use a
sinall iron—a flame or torch might break
the glass of the Kon-nec-tors.

IMPROVING A K. “35”
By F. S. Oberman

HLE volune of an Atwater Kent “Maodel

35" can be inereased over two hundred
pereent by installing an anlenna conpling
transforiner of the type used in the “Maodel
42" or *“4." Remove the antenna choke
and the antenna binding post; then cut oft
part of the spring contact to the grid
prong of the first R F. socket so that, when
the antenna post is replaced, there will be
no connection hetween it and the grid of
the first K. 1. tube. The antenna coupling
transformer is connecled between the grid
of this tube and the ground, with the een-
ter tap geing to the antenna post.  The
transfortner can be mounted undey the first
varinble condenser by drilling o hole
through the metal subpanel and bringing
the two leads throngh the holes left by the
choke eoil.

With this arrangement this set will work
very well as an antomobile set, if the plates
of the R. F. stages pre changed over to (he
“B4" lead of the last audio and given 135
volls. ‘I'his increased voltage is necessary
to compensate for the small antenna used.

1t therve is any complaint of this set heing
hroad on the low frequencies, be sure that
the variable plates ot the condensers are
meshing properly.

CANADIAN SERVICE NOTES
Bv J. E. Kitchen

HEN it is necessary to “pull” a
\Vl)(-l*nresl Crosley “Serenata”  model
(two-volt) chassis, it looks as if many wires
have to be unsoldered. Not so. Unship the
tilunent switch and rheostat at the lower
right of the cabinet and also the “local-
distance” switch at the rear. Disconnect
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the filunent voltmeter at the hottorn of {he
cabinet and pull the wires through the
speaker supports, Disconnect the speaker
by removing the screws throngh the lugs
on the wires; and all the loose wiring can
now he pulled through the hole under the
chassis in the cabinet shelf, 'Fhe hole is
Just big cnough to pass the rheostat and
switches,  While it may look gnicker to
unsolder the wires it shiould be remembered
that, if the chassis is being taken to the
shop, it is still necessary to remove the
rheostat and switehes and that  they  will
have to be soldered up again at the test
heneh,

As not mneh information is available on
the Merenry “Super Ten™ Superheterodynes
the following nmay be useful.

GROUP 1

| e
|/0066dem0 |
| Fa |

0 0%C,
\\ //’
K¢

TUBE
GROUP 2 ”

T = —/
|
1

DET.~ \
‘ TUBE

Fig. 6

The Mercury “Super-Ten” has tuo  series

circuits of L-volt "N tubes, working from
a O-volt battery.

These models employ ten “N™ tubes in
series-parallel to operate from a six-volt
filament battery; the two groups are shown
in Mg, 6. Total filaent current is 0.5-amp,
Complaints of intermittent reception from
owners of these rveceivers have been foune
dne to the loosening of the bolts holding
the fixed condensers in the internediate
amplifier unit, no lock washers having been
used here by the manufacturer. This slack-
cning up allows the gear to short on the
copper case. No trouble will be experienced
when re-assembling  this unity as all the
coils and condensers  eoniprising  the five
stages are of fixed value. There is nothing
to adjust.

SONORA “44”
By Trafton C. Smith

IR, FREED'S article in the March issne

of Ramo-Crarr deals with the volume
control used in the converted Sonora “Madel
R (The diagrane appears on page 334,
and text on the opposite page.)  As a radio
niien long connected  with Sonora, tirst in
the production and engineering departinents,
and later in eharge of service with a dis-
tribntor, I offer a diagram (Fig, 7) of the
proper way of obtaining cathode hias and
controlling volume in the converted maodels.
Fig, +A, in Mr, Freed's artiele, is correct,
hat Fig, 1B is very mniisleading and  the
average Service Man,  inesperienced  with
these sets, would he at a loss what to do,
I also wish to dispute Mi Freed's asserlion

that this variahle resistor does nol give
gradual control; T have converted dozens

of these sets, belonging to residents of
Detroit, and have vet to find one that does
not give gradual and positive coutrol, on
both local and distant transmitters, In faet,
it is my belief that it operates mueh more
satisfactorily  than the average «set
27-type RF, amplifiers, ‘Fhe only objection
(Continued on page 732)
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The Service Man’s
Open Forum

A COUNCIL OF PERFECTION

Fditor, Rapto-Crari:

The Serviee Man seems to he papidly
developing o yeputation for incompetent,

nntair, nnbusinesslike  dealing: he is not
entively to blame, however, for the industry
as i whoele seems to be very sicks. We fimd
many unfair practices the rale, rather than
the exeeption: unloading  of sets; unfair
discomuts: incompetent servicing; dishonest
adss cheap (7)) serviee: low down payments;
and so o without end,

Onr nearest neighbor, the eleetrical eon-
tractor, runs a legitimate business, cimploys
only trained wmen and is, himself, versed in
business methods, s men reecive a fair
return for  their work, are  thoronghly-
trained, competent mechanies, and the eon-
tractor would not consider emploving in-
competent, half-trained nen, Iis billings
are based on an average of about 2094 and
10 over net on stock and labor,

It ix time that the rvadio men woke np.
Theirs is the right to a decent income, bat
they nmst work for it. The anfit, nnfair
and unbusinesstike must be climinated, A
national organization, hacked v the right
mien, built aronnd  the vight trade piuper,
with Jocal chapters in cach eity, to organize
the men, build up ideals ot competeney, fair-
ness and a professional attitnde—isn't this
what we need?

Lel us picture such a local chapter: ecom-
poscd  of  trained experienced  men,
honnd together by an understanding ot faiv
dealing, competeney and fair prices; adver-
tixing periodically in the local newspapers
to edneate the pollic and keep their ideats
hefore the publics refusing to keep in mem-
hership anyone giilty of unfair practives;
carrving identifving cards in their windows
and on their carse With sueh an organiza-
tion, it wonld be possible to say eventually:
good-bye to unfair practices and - ineown-
petents: hielle to clean bosiness with o fair
return on investment. The  johbers
would have to recopnize their power and
ent down (as 1 know they are only too
willing to do) to unfair discounts and un-
loading.

and

Your

JoAL Lvsen.

002 Yeain Street,

Wareester, Massachuset!s,
,TOOET. . |

")

c2 ||

d SPRAGUE |C1.C2-.1 MF,
P 3 cnaso»«Tm.lgoooms o
S CARBON|R210000 = | B+
g2 |R¥ 2525 « [amp
L - J]
Lt _
Fig. 7
The biasing arvanpement wsed in the Sopora
ST peceiver eith 205-valt tubes NRE,

cathodes return throngh K3,

INDEPENDENT SERVICE MAN'S
POSITION
Editor, Ramo-Crarr:

I have heen a constant reader of Rabio-
Crarr, and still have the first copy you
published in any file, I know that Ranio-
Crarr is the best magazine a Service M
can read, and T am very mueh interested in
the Service Men's Open Formm.

In the February issue I read the copy of
a letter sent to Ramo-Crarr by the General
Motors Corporation of Davton, Ohio, in
which they retuse to supply  Ravio-Crare
with econfidentinl data, as the G. M. call it,
whicl makes me langh.  No doubt their con-
fidential data is as big a joke as their radia
is; und I would not be a hit surprised to
see them put a biack cover on their radios
with a combination lock on it—only their
high-powered dealers knowing the combina-
tion.  Well, T don’t blame them any., I1f T
ever made as big a mistake as they have, 1
would want to keep it confidential too,

L think it is about time that all independ-
ent Service Men should get together and
discourauge the sale of such confidential ra-
dins as the G. M. I have been servicing -
radios since they have been on the market,
and to make a long story short, I for one
don’t need any of the so-called G.M. “con-
Jidential” data to scrvice their radio, but
hercafter will refuse to service a G. M. and
will let the sad owner know that it s a
confidential radio and can only be serviced
hehind locked coors,

Now I think it is about time some of these
mamifacturers wake np to the fact that their
radios are no better than the service they
can give on then,  In my opinion they shonld
conperate with any qualified Serviee Man
to help hine give the hest serviee he pos-
sihly ean, and I wonld like to hear trom
other Service Men in regard to confidential
data. D, Co Kars,
2827 Frederick St., Shreveport, Lo,

AN

FREE SERVICE CALLS
Editor, Xamo-Cuarr:

L oread my Ramo-Crarr from cover to
cover, and back again, gleaning el valn-
able help from it. In the Open Forum, |
have read the items pertaining to service
charges that appear so often. Now in oy
town, many people are somewhat mistrnst -
ful of the radio service trade in general,
and T fear. with some canse. Too many
“Serviee Men™ throw off the disgnise andd
become salesmen if they find 4 new tube
won't do the Jobo o Alse, the streets are
daily infested  with  ambitions  individuals,
arined with a bag of tubes and a tube
tester, who go from house to house offering
to test tubes free. Most of these men could
not use a set analyzer if they had one
along, '

So T have formd that the hest way o
ohtain work is to advertise that 1 “test”
radios free, and to let the public know

(Continued on puge 751)
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CROSLEY MODEL 120 SENIOR SUPERHETERODYNE
(PLIODYNATRON) CHASSIS

“Super-Sondo,” “Super-Rondeau,” and “Super-Administrator”

In the diagram below is shown the fomndation
chassis incorporated in u unmber of super-
Leterodyne receivers manuiactured by the Uros-
lev Radio Corp.. Cincinuati, Ohio Standard
consoles are the models Super-Admiunistrator and

Snper- Rondeau: while the Super-Sondo con-
sole is a radiv aud phonograph combination.
Available constams for the components will he
the tirst considerntion.

Condengers (6. €13, Cla, 0.5-mf.: €7, C8.
C9. C10. 0.1-mf.; 11, .001-mf.; €12, (135,
02-mf.; Cl6. €20, C21 (optional), .00025-mf.;
C17. €19 (electrolvtic), 9 mi.; C138 (electro-
Iytie), 18 mf.. C3B, .001-mf. (hxed}; C3C,
50 to X0 mmf, (variable).

Resistor N1 (volume-control potentiometer,
panyed to power switch =w), 10.000 ohms; R2.

k4 (dexible}, 375 ohms: R3I (Hlexible), 165
ohms; K5 (red. black. ovange dot), 20,000
shms; R6. 6.300 ohme; K7 (tone-control po-

tentiometer), R& 1750 ohwms, R9. 2000 chms;
K10, 545 ehms: R11, K13, 10 ohms (each half):
K12, 850 ohms.

Normal operating readings (as measured with
speaker connected, volume eontrol on full. and
line patential of 117 volts with fuse in “high™
position; or 107 volts with fuse in “low™ po-
sition}, are as follows:

IMate potentinls, V1. V4 160 volts: V2, 133
volts; V'3, 20 volis: V3. 145 velts; V6. \7,
260 volts; V& (each platz). 275 volis. lilameut
potentials, V1 V2 V3 V40 V5, V9. 2.5 volts;
Ve, V7 2.4 volts: VB, 4.9 volts.  Screen-grid
potentials, V1. V2, Vi V4 90 volts. Control-
grid potentials, V1. V4. 3 volts: V2, 7 volis:
Vi 1.0 velts; V3, 15 volts: V6. V7, 534 vohs.

A long autenna on this receiver is a detri-

ment to pood reception.

Phanograph pick-up connections P, C. 8, will
Le noted in the grid-return circuit of the second
detector, V5. The pick-up must be connected to
the detector cirenit through an andio compling
tran=former, and 2 volume contrel must he pro-
virded; since the volume control on the receiver
operates in the R.FD portion of the cirvenit.
I"honograph motorboards are supplied with Cros-
phonograph combinations. It is merely nec-

ary to connect the marked leads from the
pick-np switch to the ternminals 1. € and 5 on
the chassis. and to lreak the wire between

werminals PP oand . 1f the pick-np is later di
conmected, a wire mnst he connected between
terminals I* and C for radio reception.

The “hxed tune” LI, stages (inclnding vari-
able coudensers C4A-C4C, mwl (530-C313) are
nmed 10 the intermeliate freguency of 173 ke
ce care is taken at the faelory 1o properly
align these eirenits. no attempt should he mide
the expericuced Nervice Man to re-align
them, unless tests indicate positively that they
are in need of readjnstment.  lu that caze, the
following procedure will apply:

Kemove eoscillator tuhe V.3 from the chassis,
aud remove the clip wire from the control-grid

hy

Receivers

of LI, ampliner tule V4. Connect the output
leads of an ucerrate 175-ke, oscillator to the
control-grid of V4 and the chassis. Adjust the
two serews (C3A-C301) on cither side of the
rear LI5 coil L5 (hetween the socket of V4
and the power tulies), until the test-oscillator
dignal gives the largest reading on an ountput
meter counected 1o the audio entput cirenit of
the receiver.

Next. replace tnhe V'3, connecting sereen-gridl
clip 10 the top of the tule,  Iemove the Arst
tletector tube V2. and connect the osecillator out-
put from the coutrel-grid of V2 to the chassis:
then adjust the two screws C4A-C4C on either
side of the front LI, coil, 14, for maxinmm
ontput meter rveading,  Slight readjnstment of
the =crews heside the reiar coil may improve the
vutpnt somew hat.

® ®06

the

lavowt, Crosey Model 120

O:eillator V'3 is a sereen-grid tube connectes)
as an oscillator of the dynatron type (more cor-
reetly, a “phiodynateon”™; the geuerie term ap
plied by Dr. 1all o a 4-clement or serecn-griol
oscillator as differentinted from the dvnatron’”
or 3-e¢lemeut oscillator). Its plate potential is
lower (20 aolt<) than its geveen-grid; which s
al a positive potential of 90 volts. 1t may Le
siiry to try 1wo or three tubes in this po-
n to ohtain satisfactory one.

The volume-control resistor R1 performs the
dual funciiens of inereasing the control-grid
bias of amplifiers V1 and V4, and gronnding

the antenma—that i, when reducing volume
awd vice versa.  The tone-condtrol cirenit is in-
genions  and  shonld he carefully noted as to

clectrical values and rrangement.
It when receiving some signals. the volume

control s wurnell up a0 far that the first de-
tector 1s overloaded. a whistling note will he
heard, This is o perfectly normal characteristic

»f euperheterodynes. and does
anvthing is wrong with the receiver:
volume s adjusted for nermal
whistle does net oceur,

that
the
the

not mean
when

reception,

[f it hecumes necessary 1o re-align the main
tuning-condenser gang, the procedure is as fol-
lows: leave the shield cover in place, amd tune
in a siation or modulated-oscillator shrual near
1.400 ke, ‘Turn the volume control on fully.
H{ all =ignals within the required range are tou

loud. conneet a hxeld eondenser €21 to the posts
marked A7 and G.7 and loosely couple the
antemna 1o the leads of the local-distance switch,
If, when the receiver is carefully turned 1o
the middle of the hand, the dial reading does not
correspond to the frequency of the signal. but is
not more than two channels off. set the dial
at the correct frequeney. and adjust the trim-
ming condenser C3\ (the control farthest wnward
the rear of the chassis) until the signal is
loudest,  Check the tuning by readjusting the
station selector. It may e impossible to regti-
late the oscillator trinnning condenszer U3\ so
that the oscillator comlenser is properly alizned
with the eract dial setting: in which case align
the trimming condenser with a dial zetting as
close to the actual freqnency as practicable.
After aligning the oscillator cirenit by wljust-
ment of CAN\. adjust the trimmers U1\ and
2N for greatest velume. I'his completes the
adjustments for hest reception at the fore wave-

lengths,  Now proceed as descriled]l lelow, for
test and possible re-adjustment at high wave-
lengths.

Tune to a signal near 600 ke. T the dial set-
ting, when carefully adinsted, is not more than
a single channel (10 ke ) away from the actual
frequency of the signal, it is possible o align
the low-frequeaey tracking. 120 NOT MARKE
FIIS ADIUSTMENT  UNLESS AN
LUTELY XECESSARY.

Fur this purpese, a bakelite screwdriver will
I vejuired. I'he low-tfrequency  adjnstment
fcomlenser C3C) ig at the rear of the chassis,
hehind the shield. aml is sealed at the factory.
It is necessary ta break this seal lefore the
serewdriver ean be inserted and tarned.  Turn
the tuning control until the actnal frequency of
the signal is indicated by the dial reading, and
adjnst for hest volume. If it is wot possible
10 align the condenser with the Jlial et at the
exact signal frequency, set the dial as close as
practicable to the exact freynency.

Ii signals arc not heard after trying a new
tube, 1he cirenits may be checked as follows:
remove the top of the condenser shiell and.
having removed the antenn:, tonch n 1o U2\
Tune to a #irong signal: if not received, the
oscillater may uut he functioning. or remainder
of set reguires checking.  Touch anrenna 1o
C1N; if =ignal is not increased, check the cir-
cuits of V1, Of courze, lack of signal anly
at the imtenna post indicates a defect in the
antenna circnit. In lien of a powerful Lroad-
cast o, an ALY -modulated RUOFL ascillator.
operating in the hroadcast range, may Le nsed.

switch Swl ig the “lacal-distance’” adjustment.
Fhe nanufacturers reter to the tone control as
the “static and tone control,”

Fhe Model 120 receiver may he considered
non-radiating: since V3 and its circuite are
shielded, wnd preceded Ly circuits sharply tuned
off the oscillator frequency.
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WESTINGHOUSE “COLUMNAIRE” MODELS WR-8 AND WR-8-R (REMOTE CONTROL.)

Also WR-5 (RCA Victor 80, G.E. H-31, Graybar 700);

WR-6 (RCA Vic, 82, G.E. H-51, Graybar 770); WR-7

(RCA Vic, 86, G.E. H-71, Graybar 900); WR-6-R, and WR-7-R remote-control models

The tfundamental circnit of these receivers
is the WR-3 recciver chassis and power pack
shown in Data sheet Nao 290 The model WR-¢
15 a highboy; its cireuit is the sime as used
in the WR-3, except as moditicd for tone
contrel, The Model WR-7 §s similar t0 the
Model WR-0, except as muodified for an electrie
phonngraph,  Models WR-6-R and WR-7-R are
the same as the respective \WR-p al WIR-7
chasses, except as maodifiell for remote control,
The Model WR-8 uses the same cliassis anil
power pack as the Model \WR-6, only an
clectric clock and the cabinet distingnishing it
as the “Columnaire;” the remote-control model
Leing coded as the Model WR-8-R,

The resistance of each individual unit appears
in Data Sheet No. 29, The values of only the
resistors, capacitics, and chokes follow:

Resistors RY, 4,000 ohms  (potentiometer):
2, 170 ohms: R3, Re. 6000 ohms; R4, 18,101
whms; K5, R10, 2,000 obmie; R7, R&, 40,000
vhms: RO, 500 ohms: R1L 14,300 olims: R12,
I ohms: R13, 110,000 ghms; R14, 6000
ohms, R15. 715 ohms; R16, 55 ohms.

Condensers CL €2, C3. 04, 18 1o 330 mmf.;

C5, 070 C240 0.1-mi; C6, 0.5-mf.: 8, 4.5
mmf.: (9, C18, 745 nmi; 10, U1, Cl2,
CLy, C14 C15 120 10 220 mmf: 16, [QRRN

Loomf C17, 0024-mi.; €19, €21, 3 mf.:
€20, 2 mf.: €22, .05-mf,

The tone-cantrol wnits  have the following
values: €0 .025-mi.; R, 40,000 chms (potentio-
meterd: Ch, 2 henries.

The phonograph attachment is shown in Fig.
2. The remote-control attachment is <hown in
Fig. 3. Variations in TFig, 1 are dotted.

The normal operating voltages of all these

Filament voltage (hetween 2 and 3 on the ter-

minal strip ). 2.5, Power-pack vutput voltage
(hetween 4 aud 5 on the same strip), 250,

The color code of the push-pull AF, trans-
former is as fatlows: 11 inpmt, red and rellow;
red with yellow tracer, Ontput, yellow (center-
tapdr: and green. Transformer T2 mput, red
(cemter-tap): and blue; output, hlack, Power
transfurmer 1. primary, black-with-red-tracer;
black.amd-red (110 volts): black (120 volts).
secomlary, 2.5 volts, brown; 5 wvuolts. black-
with-green tracer; high voltage, yellow-with-red-
tracer  (center-tap), and black-with-blue-tracer,
AOTARY
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The combination model  (the Madel WR-7)
has substantially the same receiver and power
pack chassis as the Modet WR-6, except as
modilied for the special rotary  switch which
makes  the necessary circuit changes for the
following operations: personal home recorilings:
radio home recorlings: radio reception: phone-

WR-6-R and WR-7-R, the
part of the receiver chassis,

control motor s
Uperation ot the

tone control or lucal-distant  switch must he
done at the receiver: but tuning anl  volume
control amay he effected at a distanee of not

more than 73 feet. The details of this external
equipment are shown in Fig. 3. The ool
resistors reduee the potential to 23 volts fo
station  selection,  aml 18 volts far  vohime
cntrol, (speciaby; the el thrust of the mntor
at the different specils eansing the proper gears
to engage, The tapped phase-changing impeal-
ance and eapacity chauge the phasc-angle of the
applicd current. so that eperation of the motor
in either direction is obtained. The “on-off”
operation of the set is relay-controlled; 1 series
of drums and contacters start the motor in
the right direction for station selection. In
normal operation the pilot light dims, until «
station has Deen tuned in (when the volume
control is to be operated to suit). If trouble
develops in the drum assembly, the entire nnit
must be replaced.

Fhe =Columaaire” Medel WR-R8 s, exeept
for the cabinet, the same as the Model W-o:
while the Maodel WR-8.R receiver chassis aml
power pack are almost identical with the
Mudel WR-6-R,  Leads for the syuchronous
clectric clock are shawn amd, (in dits)  the
leads for the remote control attachment. The
primary of T3 connects to the 110 V. line:
the secondary ontput js 23 \",

Do nnt use the manual station sclector with
the chassis removed from the cabinet. 1nless
the chassis is in a vertical position: otherwise,
damage will result. Push either the YT or
the ~-"" hutton; the armature shoull not rise

reccivers, with volume control R1 at mavimam wraph operation; (see VFig. 2.). See page 521,
and switch Swl at “distant,” are given helow: March, 1931 isswe of Rapro-Craer for details

Plate voltages, V1, V4. VS5, 240; V2 700 f phonograph  automatic  switch.  The turn-
Vi3 235: V6, 2100 V7. V'8, 200. Plate cur table’s speed is 78 rpom. In normal eperation

and engage the station-selector gear. Now pash
a station-selector button: if the armature ioes
not vise aml engage the station-selector pear,
increasc the tension of the spring.  Next, in-

tents: V1,4 ma.: V2006 mas; V3, 0.25.ma.; the motor rlevelops comsideralide heat, crease the spring’s tension nntil the armatnre
\_4. 35 ma.; \~’. 2 ma.; V6, 0.5-ma.; V7, In the microphone-canpling auto-transfarmer just rises  when a  voalume-control Imtton s
Vs, ma. Control-grid  voltages: V1, V4, (Fig. 2) read 3.2 ohms from 1 10 2; 2 to 3, 150 pressed: therr decrease the tension wmil the
2.2: VAR VS 5 Ve, 230 V7, VR, 20, Screen- ohms; 3 to 4, 4,300 ohms. armature jnst fails to rise when ane of theee
erid softages; V1, 90; VI B0; V4, V5 85 In  the remote-comtrol  receivers  Models  huttons s pressed.
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IMPROVING THE CAMPBELL TESTER
By P. C. Sanguinetti

FELING that many Serviee Men wonld

be interested in the details of iy modi-
fieation of the tube tester deseribed in the
Maveh issne of Ramo-Cnaee, by Vineent
Camphelly 1 givee dhe information helow,

First of all, instead of the single 250-nhim
power theostat, T ase two wnits: one is an
old-time compression rheostat, a Filkostats
and the other a 10-ohm wire-wonnd rheostat
of the standavd type-——nost of these being
able to carey 2 amperes withont overheat-
ing, ‘The comections to these vesistors s
shown in the diagram (Fig, 1) in which two
off-on switehes are indicated in the posi-
tions X,

It has heen brought to the attention of
the writer that, when the wire-wound rhieo-
stat Tas a “full-oft™ position, some Service
Men prefer to dispense with the switehes
NX. Further the Cinpbell tester as illus-
teated originally requived an additional lead
from the lett amn of the DT switeh.,
to the grid  teruinals on the two {fube
sockets; this is incorporated in the modi-
ficd civenit, Fig. L (This puint hs been
tisernssed in the Daformation Berean of ihe
preceding issue—Teeh, Fd.)

| compres:Z 3-WIRE RHEO,
' SRISE‘D_ ?* '““-.":“H‘“! S.G.CAm

i F
| pau.
. kP
(o 1 Swr‘
y v) ;
X1~ |- Vg
TRY
REVERSING -
LEADS .
E $ 2
R1 K =L
~ R3
+ 7638, — l’ F
4 A}

Fig. 1
L orevition of the Campbell tester, which has
titerested so many of our readers,

The Filkostat (or any other compression-
type vheostat, sueh as the Bradleystat) s
nsed in testing tubes  which require less
than one ampere of filament enrrent (such
as the 20, %22, °10, 99, "1, 12, 71 120,
TLAL and the new line of 2-valt tubes), Al-
thomgh  some Serevice Men nse a d0-olan
valne for the wire-wound rheostat, the writer
prefers  the  1o-olmn component  specitied;
whicl is nsed during nreastrements of tnhes
deawing over an apere (26, '27, 21, 435,
THy A0, R0y and N

Athowgh Mr, Canpbell specified the ase
of o power switeh, the writer does not see
that its nse is at all necessary: when von
want to use the tester, just plug into the
light Tine ontlet. Towever, o very important
consideration, and one to which My,
Camphell neglected to eall particular atten-
tion, is  the connection of the  filament
seeondary, Unless this is “poled™ correetly,
its ontput potential  will ek the line
potentials: and the result will be that the
“R" readings will be about one-half the
values indicated in his table of chavacter-
istics,

Furthermore, it may be pointed out also

RADIO-CRAFT
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that, with switch Sw in position 1, an ex-
ecellent  indieation  of the  emission  is
afforded; sinee the grid and plate of the
tube amder  test are connected  together,
This is a more conclusive test of a tube
than the plate test alone; and the writer
finds that a numbher of good tubes gave
the following indieations: *20, 6.3 nug "0L\,
T g T2\, 10 magg CTLA, B 26, 10 ma
27, 12w "2k 200 mag CBS, 1T a0,
9 g 8O, T ns 8L 8 ma, Other figures
are not available at the time of writing;
but the Service Man may make his own tests
to determine these, and insert them in the
list. (Note: Do not close switeh K during
these tests; otherwise, the meter MA will
indicate below the seale zero mark.)

Becanse of the change in the resistances of
the variable resistors and the vacoumm tube
liliments as they heat, a little eare mnst
he shown in making tests. Wateh the fila-
ntent valtmeter Vi oad do ot permit the
applicd  potentinl 1o vise abuove the rated
value for the particular tube under test,

Do not forget also that some of the
slower heating AC. tubes may  reguire a
half-minute or more hefore the meter M
indicates o current  flow,

Just ineidentally, T might mention that
my Ailament-heating  teansformer was ob-
tained tfrom an old Acme 2U-nnp, storage-
hattery eharger. s regulation is very fine,
delivering 8 volts at “no load™ and nearly
the sime potential when lieating an ’80
{ilment.

CONDENSER MEASUREMENTS
By M. S. Andelin

AS a rvule, it is diffienlt to tell the capacity
of a condenser by looking at it; since
they come in such odd sizes and shapes. 1t
is impossible to measnre them with Go-evele
current; as comdensers over 0.5-mif, will fmss
enongh current to make o meter register
full seale. Most serviee Men do not possess
a capacity bridge for soch casurements
but, if a telephone magneto is at hand,
condensers from O.l-mf up can he measnrect
very accurately by using the cirenit in the
accompanying diagran,

I_[_T_ = = —
CONGENSER, TELEPHONE

@ MRGNETO
%l

-

Fig. 2
In defawlt of a capucity bridge, such as de-
seribed on page 731, approximate capacity mens-
krements may be made thus,

Developed by
Time-Saving Appliances

However, the magneto must be turned
at a certain speed if the meter is to be cali-
hrated in microfarads: otherwise capucities
will have to bhe measurcd hy comparison
with other condensers of known values, using
i doable-thraw switeh,  First test the con-
denser of known value, by noting the read-
ing on the meters then throw the switeh to
the unknwn eondenser, {urning  the mag-
neto at the same speed all the time. This
method is aceurate enongh tor ovdinary
purposes,  There is enongh difference in
veadings of the meter to make mistakes of
over a quarter of a microtarad unlikely,

_UNCONNECTED

Fig. 3
A haudy  adapter  (parts  showen  scparated),
This is for aun "80 tube. Note () transposi.
tivw of P and G leads,

HANDY SOCKET ADAPTORS
By Joseph Leeb, E.E.

One af the handiest things in the Serviee
Man's kit, to inecrease the nseful range of
his analyzer eguipment, is o set of socket
adapters. These may be nile of subpanel
type sockets and bases of burnt-out tubes,
as shown in the sketeh,

It may be necessary to file the socket to
make it fit snugly into the tube-base, s
har should be used in making the conneetions
from the socket to the tube base,  ‘This not
only grives good conduetivity, but nukes the
adapter sufficiently  rigid so that no other
supperting medinms, sueh as sealing wax
Or SCE-SCTews, iTe neeessary,

N complete set of socket adapters should
inchide a fonr-to-five prong, a five-to-four
prong, a UV-to-UX and a2 UV-toU'Y. Fven
the comparatively obsolete WD mav be
encountered often enongh to justify m:;kinp;
an adapter for it,

In balaneing wp o neatrodyne set it has
been cnstoniary to nse a perfeetly gowd
tube, with one of its filmoent prongs cut

]
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Service Men

For Shop Bench aﬁd Kit

off, as a dmamy. Dy making a pair of
nentralizing adapters, one a flive prong-to-
five prong, and the other a four prong-to-
four prong, and omitting one of the ﬁlumt_‘nt
or heater wires in cach case, the necessity
of a dumnny tube is obviated.  Furthermore,
with these adapters, the set can be balaneed
with its own tubes; which s, after all,
the ouly true ricthod.

AN AUDIO OSCILLATOR
By Frederick E. Ward

HIF Kink on page 416 of the January

issne, “The lHowler as o Service Os-
cillator,” is very good as far as it goes,
bt the device shown will go it one or two
better. [t has many advantages, and covers
more than one ficld. I have heen using one
for some time.

The essential parts comprise merely an
01 tube and socket, mounted with an
A\ transformer an g bloek of wood, with
the connections shown; a switeh in the “.A”
lead would be an added eanvenience, Three
dry eells are suflicient for nost pinrposes;
the tikunent does not reguire much heating,
f0 two cells wre sufficient for this purpose,
IFor the “B” voltage, a single flashlight eell
will give a good signal through  phones;
though it usnadly reguires 414 volts to oper-
ate i oud speaker.

such an oscillator gives o loud, pure note
in the output cirenit; its piteh depends on
the transformer nsed. 11 desired, this piteh
may be lowered by adding a small condenser
across the ferninals of the primary.

Small,  cheap  transformers  give high-
pitehed, musical tones: while the more mo-
dern transtformers of  hetter quulity  give
very dow tones. A Sawson “Sywphonie”
transforier, for instnnee, has frequency
so low that it sounds like a riveting ham-
mer. By substitution of transformers, there-

[_—__—_ ——

ouTRUT

ADDED
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" CELL

Fig. 4
A very simple oscillator twhich il scrve many
tarposes; well fitled for code practice.

fore, we may use the apparatns itseli as a
means of comparison: the transforiner giv-
ing the lower note is probably the hetter for
nse in an amplifier.

The hey has several useful purposes; it
may be used to adapt the woscillator  for
lelegraph signalling, over quite long lines.
for phones. 1t may be adjusted to give a
500-cyele note, and nsed with a lond speaker
to instrnet a class; for teaching the tele-
graph code, it has no equal. The writer
has found a demand for headphone sets for
use by Doy Scouts in their code practice,
and it is probable that many sueh sets can
be wade up and sold al a profit.

INSTRYCTION
PLATE

s @l o
Fig. §

The conncctions  shown provide a dviamic
speaker for bench tests of various chossis types.

A REPRODUCER FOR THE SHOP
By Norman W. Smith
A DYNAMIC speaker, that ean be nsed

on practically all makes of rudio re-
ceivers, is of great help in w repair shop.
The Silver-Marshall *Model 8517 unit makes
it nnneecssary to bring the set's speaker
inte the shop: for it will operate on alinost
every kind of radio.

The speaker unit is inounted on a haftle
board and suspended wnder the beneh by
springs  which vibration of the
beneh. The instruction plate is removed
from the transformer and placed on the
beneh panel, with the spealer connections
as shown in the drawing.  The binding posts
are mounted on hakelite strips and placed
near the middle of the beneh panel.

The four posts alove the plate may he
used to conneet any vadio set: a single-tube
output is connected to 1 and 35 a push-pull
omtpnt to | and 4. If the push-pull am-
plifier has no ontput transtormer or choke,
No. 2 also is conneeted, to the highest “B34
voltage.  The speaker had no direet ¢on-
neetion to the voiee coil; so the two lip-

prevent
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Jacks at the left of the plate were pnt in
series with the voice coil and the trans-
former secondary,  ‘These ave shorted when
not used for direct connection.  The lower
two posts connect to the field coil; which
has o resislance of about 2000 ohins and is
designed for use with 90 to 120 volls direct
current. When sets designed for a speaker
with less rvesistanee or with higher voltuge
are tested, a resistance is pliced across
the field posts to adapt it to the required
cirent. Current for the field is supplied
by the shop power pack when it is desived
ta nse the speaker on sets designed for only
a agnetic speaker,

We have wsed this speaker in ony service
wark for ahout eme vear and have found it
very good,

TESTING AUDIO TRANSFORMERS
By Churles Felstead

F CHEAP audio-frequeney transformers

e used inoa receiving set, there s
alwavs a possibility of  their burning out,
that is. in fact, most often the trouble
with receiving sets that suddenhy go dead.
The tirst thing fo be done to a set that
will not work is to test the auwdio trans
formervs; it one ot them is hurnt out, it
st be replaced. Tt is always hest to use
15 o substitute o transtormer with about
the same ratio as the one that had to bhe
replaced. “Framsformers generally g out™
when the receiving set is Iurned off, be-
cause of o voltage surge; and so, when the
sel is again turned ong there is no sond
in the reprodocer,

The simplest and quickest way o test
the andio transforimers is by the aid of a
high reading vollineter, with a scule cover-
ing the highest “B”  lattery  or plate
voltuge, used in the set. The voltineter
shauld he equipped with two long, flexible
leads ending in test terminals, Jivhieh can
be made by soldering six-inch lengths of
bus-hir to the free emds of the leads. Pieces
of spaghetti tubing can be slipped over
fhe wires for protection, leaving only the
ends banre.

To test the transformers, the receiving
st is turned onoand all of the tubes in
the set are removed; althongh the batteries
are left connected,  Now, the primary of
the first andio transtoriner can be tested
by touching the test termiinals of the volt-
mieter to the plate and one of the tiliment
prongs in the deteetor socket. This con-
neets the voltieter and the deteetor plate
voliage in sceries with the transformer prim-
aryv. If the winding is not hurnt ont, the

(Continued ou page 718)
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Fig. 6
quick and casy mcthod of testing the zeind-
ngs o0f wwdio transformcrs in a battery  set.
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“Instantaneous” Recording
of Sound on Discs

A New Activity for the Radio Technician and Experimenter,

By GEORGE

S NSTANTANEOUS” recarding, or hone
recording  as it s popudarly
called, is a new art as compared with
the method  of  waking  eomercial

records.  In o cammereial  reeording, it s

necessary to go through several operations

before the finished record is ubtained. Where
anly one record is desired, instantaneons
recording offers the advantage of making
this record in one operation.  (See “liome

Recording of Radio Programs and speveh,™

in the Deceniber, 1930, issue of Ramo-

CraAFr.)

The midget radio set saved radio in 1930,

more

and now this new art srems destined  to
surpass  even the midget in tiding radio

over the rough spots; at the same tine it
opens up a very hierative ficld to the alert
service Man and radio dealer, Wherever
there is an audio amplifier available, o re-
cording svstem is waiting to he exploited.
The uses to which this instantaneons re-
cording can be put are varied and many;
and the profits to Dbe realized  thevefrom

Fig. E
studio cqnipment:
thew, micraphone
cutter
lorecrmost,
wngrovted dises are wsed.
and  stand,

The Cuallopitone top paned,
thrm'-.tm_m' amplificr and puack:
panel; shelf with turntable, feed-seretwe,
and ,'-ukur driving motor: and,
reproducer.  Blank,

Riglt, two-buttun nnt.‘mf'iwm

J. SALIBA

will he praportional to the foresight and
ability of the Service Man or salesman who
puts across the idea and makes the installa-
tion. Fvery home that has a radio receiver,
every mnsic school, music store, atnsement
park, departmient store, club, and hroadeast
station is o goad live prospect. In short,
the tield of application for this novel method
of making  records is untimited: and it
remains only tor the energetic salesman
or wide-nwake Serviee Man to familiarize
himself with the technigne of obtaining good
restilts, then wo ont aud demonstrate. The
iden sells itself.

fr — ? woud SPEAK:EQ N
| | RADIO
MIC RECEIVER
|
I TO GRlDlr
| sw BAY ‘:-CAT'HODE
oF
|P DETECTOR
RECORDING
L MIC TRANSFORMEK HEAD

The Jr.il[‘lu’ arrangement of the standurd voice
and  radiv  recording-reproducing  eguipment,

Valuable Uses of Records
The nses to which instantancous recording
cant be put are unlimited. Orehestras and
hands are now heing recovded, so thot their

techmigne ay e studied carefully - and
improved  upon. Singers,  instriuental

artists and musie stndents evervwhere are

making this recording a regular part of
their conrses sinee they can thus wateh their

their
record

improvement,
their talks
Records of hroad-

progress  and  note
Students of  eloention
and study theiv delivery,
casts can he made, ami, if necessary, encore
programs ean then be beoadeast: Likewise,
auvone who broadeasts can have his selee-
tions vecorded for his personal file,

Vaudeville singers or ousical aets will
find this new art veey wmeh fo theiv ad-

vantages for they ean use these veeovds for
achertising purposes and anditions at dis-
tant points. Another novel apphication of
this instantaneons recording is in the making
of “sonnd effeets™ for mmateur theatrieals,
The ambitions produeer ean, after patient
experimenting with the recorvding of difter-
ent  sounds,  eleetrically reproduee themn
whenever desived: thus giving his presenti-
tion the vealism of the professional theatre.

Still another idea and one whicle is pre-

sented to those owning home-movie outfits,
is that the “domestic™ photographer can
make records to mateh the action ot the

ctalkie A
e s that
“continuons™

pictnres: thus producing a
more athanced  form of this
two tnentables be used, and a
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Fig. D

model made by

A home-recording the Cullo-
phone  Cor left, tweo-button  “mike’ riaght,
special eutting  head, for blank recovds.  The

reproducing  plekup beltind the dise in the
center;  microphione  pancl  gbove  speaker i
console.

show he arranged after properly “dubbing”
the records (patching the sound together),
by fading one record inte another as cach
length of tilme (o which has been eemented
the next Jength) is run through the pro-
jeetor,

Although the previously-mentioned issne
of Ramo-Crarr contained a deseription of
the procedure of instantancous  recording
(page 30, December, 1930), the writer asks
the indulgence of the readers of this maga-
zine while, as a matter of completeness, anl
prior to making an extensive study of this
subjeet, we gloss over ontstanding faets,

Recording Systems

Whether  the  pecording  equipment  is
utilized in enterprises  or for
home use, the apparatus in cither ease is
substantially  the IFor
andio uplifier of the radio receiver, used
in conjnnetion with an ordinary magnetie
phonograph pickup and o niicrophone makes
a simple but efticient and practical record-
ing svstem. (See Fig 1),

Thix  system makes nse
recovds, which are now  available at  all
wsic and  radio stores, The pregrooved
record, which is wmade np on either a metal
celluloid  dise, has a Blank  groove
already ent into the surtace; and this groove
purpose as the feed
nsed in reeording on blank  unent
naely, to guide the recording head across
the face of the record. The microphone
transformer, heing  of  the  step-up
amplifies the andio-frequeney voltagess and
this wrain, comnbined with the o or anplifi-
cation factor of the detector tnbe, veally
adds o transformer-coupled  stage to the
andio amplifier,

A weight (abont 10 oz) should be at-
tuched to the recording hiead to prevent the
peedle from jumping the groove, as it tends
to do when modulated. The weight
seeves the purpuse of pushing the needle

comeereiat

sanne. home use the

of  pre _t/ruu:'ml’

or a

serves the sinne serew

tlises

£ pe,
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deep into the groove, thns nmaking available
tuore mass to work wgainst; with the subse-
quent resnlt of more volume in the repro-
duced record.

Only  howe-recording  needles should  he
nsed  for recording and playback.  These
needles, which have a relatively dall point,
with a red shank to differentiate then from
regular phonograph needles, can he obtained
at all radio and music stores,

In recording from the microphone,  the
switeh Sw. s closed, and  the  volume
control of the vadio set is turned way down;
and vice versa when reeords ave to e made
trom the air. With a little patience and
expevimenting the home recorder can achieve
results that will be almost on a par with
commerciallv-pressed records,

These pre-grooved records at present are
obtainable only in the six-ineh size and have

a playing time of one minnte and ten
seconds. The home recorder who  wishes
to make larger records, nmst resort to
blank ungrooved  dises, whieh necessitate
the use of a feed-serew to guide the cutting
head aeross the face of the dise. Figs, .\,
B, and C show different views ot a recording
kit. for entting blank dises, which is in-
tended fédr homes where s motor-driven tarn-
table is  nat  available, .\ microphone,
microphone amplifier, selector switeh, volume
control, feed serew, recording head  and
pick up. eleetric motor, and turntable, are
all neatly mounted in this very convenient
portable case.
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High-Quality Recording

Commercdial instantancous recording natur-
ally reguires a more elaborate set-up. The
prime requisite is a0 good andio amplitier,
which should be of the three-stage trans-
former-coupled type, and have a fairly flat
characteristic fronr about 30 eveles to 9000
eveles, The turntable should be thoroughly
Hilteredy™ so that any mechanieal  Antter
in the motor or any back lash in the gears
will not be transmitted to it

A high-quality double-button carbon
microphone is absolntely essential and, to
insure its efficient operation, a DA 0-50
millimmmeter should he provided, so that
the current in cach button may he read,

A pood lond speaker, preferably of the
dynamic type, shonld be nsed for monitor-
ing purposes, and, lastly, & “vohme-indicator
panel” is necessary in order that all the
records shall he wade at the same
level, thus insnring 0 positively

good  resnlt. Some  will argne
that o volume-indicator  panel

can be dispensed with and  the
lond speaker used for level in-
dication; bt the recorder  will
find that the average lninnan car,
no muttter how acute the sense of

pue

Fig. C
The I'resto portable secording kit, with
casc closed for carryivg. Beloe, it is

shazen opeu,

hearing, is a notoriously poor juilge of level
from day to day. The small oitlay of money
necessiary for a JSohnoe indicator is ore
than offset by the insuranee of good records
at all times.

For radio recording, a gpood radio receiver
and a double turntable, equipped with a
“fader”™ so that continnons recordings ean
be made, are absolutely necessary, 1f fa-
cilities are to he provided for bands and
orchestras, a “mixing  panel”™  shonld  be

Inilt. This panel should be ahle to acconmo-
date at least three microphones,

In addition to this special equipment, it
is necessary

that the blank records con-

Fig. B (below)

Kit arranacd for play-
back,
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tribnte their hit to the engineering necessary
tor good sound.  Their composition, the
nanner in which they are cut, the tyvpe of
entting too] nsed, and the wodus operandi
of the plavback, while they have been dis-
cussed in the December, 1930, issue of
Rapio-Crarre, will be viewed in the light of
later developments,

Materials for Recording

At the present time there are several
materials  available  for instantaneous  re-
cording: namely, gelatin, ahuninum, eelln-
loid, and wine. Gelatin records are of the
blank type requiring o feed-serew for ent-
ting. .\ special entting stylos is nsed and,
hefore recording, the surface is treated with
i lubricant, such as vaseline, in order to
preserve the kecimess of the needle. After
the record is made it is again treated with
this grease in order to attain reproduction
withont  extraneons  noises.  Playback  is
effected by nmeans of a steel needle whose
peint has been ground smooth and round.
An execllent record can be made with this
snbstanee; bt it possesses the disadvantage
of heing brittle.  Great care must be exer-
cised in putting the record on the turntable
and removing it otherwise the record will
crack. Water ninst be kept away from this
record, because gelatin dissolves in water,

Vinminmn, like  gelating, also requires a
feed-serew for recording. A dinmond needle
or a special steel needle is reguiredt for
recording, and a fibre or a thorn needle
is used for plavhack. The aluminum record
possesses the advantage of being unbreak-
able and can be preserved indefinitely, The
recording is exeellent, the low frequencies
and the high recording equably well, I suffi-
cient weight is not used on the recording
head, the groove will be shallow and, con-
sequently, diffienlty will he experienced in
making  the plavback needle track. This
needle minst be very sharp, otherwise pooy
reproduction results.

Cethuloid  for recording is obtainable in
cither blank or pregrooved dises. When the
blank is nsed. a sharp diamond needle is
necessary to cut the grooves, and a thorn or
fibre needle is wsed for playback. The pre-
disc  requires o special  home-
recording needle for both  recording  and
playback, With the latter tyvpe record, it
has been found that the high frequeney notes
dre anissing after the first or second play-
ing; this is due to the fact that celluloid is
resitient and  tends to come back to its
uriginal shape, The volume is a trifle lower

(Cantinuned an pege 751)

wrooved

Fig. A (above)
The portable kit arrunged for re.

cording: the pickup arm is resting

fn off position. and the cutting head and feed sereze are in operation. Micro-
thone at the feft, "27 microplianc amplifier tube at wpper left. oAt the rivht,
sin Fig. B, the culting head is seen put gweay in its recess, and the prckup in
its operating position. The disc at the loweer Icft is the sitching mechanism,
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Installing Radio in
a Big Hotel

The elaborate controls, receivers, amplifiers and
distributors required to feed 2,500 reproducers.

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

1] OI'E1L2 radio, as an added attrae-
tion for guests, has made nost
claborate  advanees  over  the
simple installations of o few

vears ago. One of the lirst, to the writer's

knowledge, was located in Lhe Boulevard

Hotel, in Winthrop, Muass. The receiver was

a home-made athniv nsing the familiar re-

generative eirenit, and consisting of threc

tubes. ‘T'he only stations that could he re-
ceived, at that time, were WG (Medford

Hillside, Mass.) and, occasionally, KDK.A

in PLittshurg.  Always, through  the back-

ground of WGH eomld he heard  the old
spark notes of local *“hams™ with thelr rotary
gaps.

Nevertheless  these  pioneers—both the
“hams™ and the owners of hotels who were
kind enough to give radio in its erade form
a trial-—prepared the way amd paved it well
o our present-day systems.

Today there is virtually an unliniited
amount of good musie and entertaiimaent
to he reeeived and, though vears ago there
were only one or two broadeast stations,
today the major problem is to find room for
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incl of the hotel's radio and address system.
respectite
(sweitching  programs o

more.  To climax this, shorl waves have led
to international reception: so that foreign
broadeasts are no longer @ novelty,

A Complete Hotel System

Niatturally, with all this excellent enter-
tainment available, hotels were not long in
actually  planmng anstallations on an ex-
travagant scale. The result was that elee-
frical and radio engineers had to solve some
very diffienlt and complexing problems.

And so we come to the largest and most
difficult of all installations, that in the re-
ceatly-opened New Yorker Hotel, at dighlh
Avenne and Thirty-fourth Strect, New York
Citv, which will be deseribed here.

The radio eontract for lhis work was
viven to the Stromberg-Carlson ‘T'el. Mirp.
Co, while the public-address apparatus, an
wixiliary systenn, was installed through a
subsidinrey of that coneern, the Bludworth-
Navis Co.

The New Yorker hns approximately 2500
rooms, cach of which has the option of radio
reecption Throngh four channels: that is, the
guest may listen to one of four pre-selected

June, 1931

A typical room fustallution in the New Yorker

fiotel. The wall plate under the man's haud
coutains the four-stution sclector switch and
volume coutrol; the reproducer cone is above it.

stations, by merely twisting the dial of a
four-way seleetor switeh in his roomn. In
addition to this, provision is provided for
international reception on short waves. Also,
phonograph records can he played and pnb-
lie announcements made on cach or all ehan-
nels and, if desived, either voice or music
cian be made predominant through an ar-
rangement of faders and mixers. The radio
systemn power panel, on the tist floor, is
shown in Fie, C.

The publie-address apparatus used to sup-
ply the publie rovms (viz: restanrants, hall-
roonts, ete.) with musie or speech, is com-

|

(]

Fig. C
Of channels 1, 2,
Iers,
or o

3 oand 3. the radio receivers ave 11, 12, 8. 9: poweer amplificrs, 17. 18, 3
The specch-amplifier panel is 71 phonoarapl turntable 10; test board 13; velomne-level indi-
at predetermined hours)

15, aid switeh panel 16,
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pletely remote-controlled and can be oper-
ated from any of the publie rooims, as well
as from the nain radio room on the 41st
floor of the hotel.

Master Remote-Control Box

Here, without doubt, is one ot the won-
ders of the age. hnagine being able by re-
mote control to connect in one section of
the hotel a microphone whieh, we niay as-
sume, will be nsed for speeeh pickup; trans-
fer this speech 1o a remote location, as well
a8 reenforee the speaker’s voiee in the voom
itself. "Then, on the completion of the speech.
the microphone is faded out and the radio
svsten is bronght into the elreuit; and the
controb will then tune completely (and by
this T mean being able (o “sweep the dial”
from 200 wmeters to 550 meters) the associ-
ated radio reeciver (Fig. B) which is loeated
on the top of the hotel, M1 stories up!
Dynamic speakers are put into operation, in
any part of the hotel, by nerety pushing
buttons and, of course, there are nuny other

RADIO-CRAFT

tricks whieh are all performed with a little
oblong hox 6 wide, 107 Jong and 3* thick.

The marvel or it all is that no hand has
to touch w switeh anvwhere except on this
little box, which is shown in Fig. . This
not only controls the entire svstem  but,
upon opening, starts up a 2-kw motor gen-
erator set, automatically, to supply alter-
nating current for the equipment. Both re-
mete-controfled and  guest-room apparatus
cn be interconnected; so that programs
originating on one ean be transterred to the
other. Thus ninsie or speech can be picked
up from any of the publie rooms and sent
through  the entire hotel and also  (over
leased wires) to points outside the hotel.
Progras originating outside can be tied
into the hotel system by these same leased
wires.

Man-Made Static

Now let us suppose that you are given
the joh ot designing a similar system. The
first thing to do is to realize just what wiil
be vonr greatest problems. Without a doubt

Fig. B

This speeial remote-control tuner (observe motor in center) cwith four R.I".
the 41st floor aud feeds into

stages and awtomatic volume coutrol, is on
the amplifice on the 41h.

w =3

The grille is a sound
projector. motuble about
the ballreom, as nceded.
Two other projectors are
built fute this room, aud
nay be put in operation
from the remote-control
wve At the right of the
table is @ condenser mike
Celiichh {ncorporates «
built=-in stage of awdio)
und Deside 1t a miver
capabic of bicuding the
outpit of three such.
Left, a miver for three
carhon mikes of the usual
tvpes two of sehich are
standing behind it

Belowe, right, the ye-
murkable  remote-coutrol
box, which operates

ront aiey of tweaty out-
Iets dn the hotel.

address system.
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one of the greatest will he the climination
of “man-made static.”

Usually a large hotel is loeated in a thriv-
ing section where any number of elegtrical
devices are apt to be in use: a great many
operating 2+ hours a day. To make matters
still worse, many large cities use direet cur-
rent in the city proper. Naturally, the great-
est amount of this type of interference is
caused by D.C. machinery where arcing takes
Place between brushes, circuit-breakers, re-
Lays aned ¢levator apparatus. The importance
of snch problews is easily inderstood; they
have been of the preatest difliculty, not only
for the radio dealer, Service Man and lay-
nin, but also to a great many well-versed
radio enygineers.

Befare sereening and shielding were used,
individual filters were the vegne. Picture
chasing around and tieing a filter on the
tail of each motor, circuit breaker, bell and
“rock-erusher™ in any city block, or espe-
cially in a hotel of forty stories! Most of
the elevator equipment here is situated in
rooms adjacent to the radio vomn; in fact
the six antennas of the radio receivers go
through the elevator section and run in cloge
proximity to the elevator motors. Yet, when
the giin on any of the reeeivers is advanced
fo nuximmm position, there is hardly any
noticeable backgronnd noise.,

Individual filters for each offending picce
of apparatus would be not only very ex-
pensive bt quite impractical. ‘I'he solution
of this great probleimn was accomplished
very effectually and economieally by eom-
pletely shiclding the entire radio roon with
heavy copper mesh and running the antenma
lead-in wires down in lead sheath enclosed
in %;-inch eonduit; the whole asscinbly was
grounded. The antennas were raised ten
feet above the structure to insure negligible
pickup from any apparvatus in the building.

Matching Reproducer Impedances

Of course in an installation of this type,
correct inpedance matching is vitally neces-
sary to obtain good reproduction.

(Continued on page 758)

Fig. A

Opeuing this bor relcases the button at lower left. and starts the public-

The buttous at the right control five sound frojectors-
aune bitton bein

weed for resetting.
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ROM time to titne radio has heen put

to such extremely add uses that it

has  become  almost Bapossible  to

forecast what the next application
will be.  An organization, of  which  the
wriler is a member, has affocded a very fine
vantage point from which ta view o great
nany of the channets that rudia experimen-
tation is follewing., One of the most novel
uses, by far, 1o which wltra-high-frequency
oscillation and radiation has been put, is
that of eleetrical prospecting. Althaugh this
art s not by any means new, and has heen
known and nsed fur a great many years, the
use of these extremely high frequencies is
novel.

Ideas Not Unique

Tt is true that a great number of men
are working on this problem independently;
and it is rather odd, feon one standpoint,
to receive visits fram engineers mweguainted
with each other who outliae ta us practically
the sime procedure and ask for the simne
apparatns. .\ curious part of it abl is that
most of them ask us to keep thelr ideas
not realizing that perhaps o dozen
others have givenr us the ideas and
ask for the same secereey, We fail to see
how engineers in their position can afford
to fail to keep in towel with current de-
velopments, as  they appear in magnzines
such as this one,

The prospecting instriment to e de-
seribed was huilt by us for test work and
experiments in Alaska. It that &
wished to  deterine  the exact
river bt were nnable to
do so beeanse af the thick ice and snow
crust which covered both viver and hanks.
Sinking shafts proved too expensive, mud
s were several tapping measurements whieh
were tricd, One of the engineers af this
cornpany then consulted us about e elee-
trical ethod of Jocating the carth line.

seeret s
sine

seCins
company
shore line of a

Fig. A

The dual-puvpose nitva-short-teave
trausmitter or recciver. Nole its
Dalance, aund  the long  cond

sot wsed as
cimplicity and
stacr shofes
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Prospecting

At 1.6

Sharply reflective characteristic

Because  the instrument had  to he ex-
trenuely portable and efficient, and noware
than two men conld he assigned tooa single
survey, we determined to use extrenely high
frequenciess sinee they entadl aminimom ot

COPPER TUBING £16.1
Y4 WAVE- e Tty
LENGTH ( V4 IN. 1N DI
/C 00005-MF. O-1OM’I!.L. "B*"“
z”r / F oo 135V
s FC.2  HEADPHONE
|l.2 S I & . TIP JACKS
50,000 , RFC3 “apd
Yawavg- OHMS A
| | eneTh — |
[ 14 rect 2 RFL:
ALL CHOKES (RFC) 20 TURNS#22D5.c.  A-B-
ON 3/3" DOWEL.

WHEN USED AS RECEIVER, CONNECT PHONES
IN SERIES WITH THE "8° BATTERY.

Cireuit of the simple sct illustrated in Fias.
Aand B he R chokes peed Htthe inductance
wrd mngt bave very low capecity.

apparatus. It has heen shown iy several
investigntors that the attenuation of radio-
frequeney currents vises with frequeney and,
theretfore, it was to be expected that using
an exteernely high feequency would get us

nowhere, However, when using o “bean™
transtuitter together with a “hean™ receiver,

caeh very lhigh efficiency, we
helieved the work possible; and so it proved,
The procedire

working at
was as follows:

Discovery of Gold Ore

A transmitter generating o sigual of 16
meters was used to diveet a0 beian into the
ice, A receiver, set to the sioe frequencey
as the transmitter, was carried around by
another operator and tried in different loca-
tions until the reflected bemn was picked
up. Shinple measurements of - the distinee
hetween the tmmsmitter and recciver, to-
gether with the angles they made with the
horizontal and vertical planes, enabled the
operators to get a rather good ddeaof the
position of the reflecting surface which, in
this case, was the carth,

If their experiments had stopped there,
this article wonlit probably never have heen
written,  However, in their  testing they
found several ineonsistencies which set themn
wondering as to what the canse anight e
They found, tor instance, that the receiver

to discover

By JOSEPI L

at one puint picked up the wave reflected
from the shore line amd, at another point,

picked up a0 wmeh steongzer signal - which
evidently cimne from a point 30 ar 8 feet

from the viver. They did nothing about this,

however, antil it was found that one of
these  strong  retlection points - coincided
with an abandoned  gold mine,  Eatending

the shaft ot the gold mine some ten yards
farther than the list point worked, Taid
apen o sizahile hody of high-percentage ore,
The engineers then went back to several of
the =off™-points previously neted, and in
cach of the poiats were able to find o traee
of etal-bearing ove,

Of course, o great many false readings
oblained, and il will require a0 great
dead of experimenting ta cvolve a tinished
However, there are at least tive
groups of experimenters working  on this
iden, that we know of p and we ave hervewith
purblizhing snehe constructional hints as we
to enable anyone who
desives to bnikd similar apparatus o to
mitke experiments of his own,

were

apparatus,

have in hand in order

and transmitler are built in
exactly  the manner as  the  eirenit
shown in Figo L exeept that the transiitter
way nse a higher-powered tubes We have
found that the "9, "3o, and "120 types of
tubes work cqually wells althaugh all tules
of the samne type do not necessavily operide.
Bifterent tubes should he tried until several
are fonnd hat oscillate welll The conteols
for the varviable condensers €1 oand 2
should be hrought s far as possible fronn

The receiver
sahne

the condensers, in order to minimize heod-
capacity elMects,
|'I INSqLATURS INSULATORS
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By Radio

Meters

of ultra-short waves utilized
mineral bodies

HELLER, E. E.*#

Using the Lecher Wires

In order to determine the wavelength of
the oseillator, the following procedure shonld
be wsed: two parallel wires, ahout eight
inches apart and about sixty feet long, are
strang up, and a metal slider areanged as
in Iig. 20 One end of this antenna system
is brought to o three-turn eonpling coil 1,
{Neo I8 DOCC wire on o d-ineh tube,
Vi-incl)  which s coupled  rather
closely to the oscillator. A millianinoneter M
is pliced in the plate eirenit of the tube, V.
When the tube civenit is oscillating, moving
the metal slider along the wires will result
e sharp upward movenend s of the millinm-
tueter needle at certain positions of  the
slider. The point at which the grealest
defleetion tukes place represents a “loop™
in the standing wave on the wires: it you
could see the waves, their magnitude would
he pepresented very nael as slown e Fig.
4. Moving the shider to points X and 13 will
vesult in sharp upward movements ot the
willintmneeter: the distance between A and
B will vepresent one-half the wavelength in
the actual test. Several of these points
sheuld e tomnd and the distances hetween
points averiged and multipled by twos this
will give vou the exact wavelength of the
oscillator,

spaeed

In actoal wse, it s highly desivable to

odulate  the  transmitter  in sone way.

=
t : FIG.4

| 1 TURN -»

FROm autQ
| OSCILLATOR, BUZZER,

|[ '1' — A1
Lo ha
FIG S, l Afev;éﬁ

Abore, a method of modnlatina the fransmitter

to prake the cianal more diztinet.  Belonw i gim-

plc reficctor to aive the beam more concritrie
tivi; a I Low tren

While it would be possible to pick up and
Beterody ne o €0 WL signal emanating fron
the transmitter, the tuning for this point
is s bighly eritical at this frequencey that

sotie fornt of  modnlation s almest  a
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o omethod ki with wltra-short-icaves
vodetect awbasnrrace conditions, (1 pravctical
swozelcdpe of aeolopy Tx. of conrse, necded te
fnterpret the veadiogs obtdined in any locality.

necessity, One of  the easiest, and vet one
of the best methods of doing this is indi-
cated i Fig, 1, In this case an mudio
curvent from an ALCL sonree (which may he
cither o buzzer, an awdio oscillator, o micro-
phone or a phonograph pick-up) is sent
throngh o teanstformer and into the grid
cirenit of the oseillator, The secondary of
the teanstformer should have as high an im-
pedimer as possible:s a choke similar to the
others shonld also he placed in the seemd-
avy leads as shown,

A~ to the ditensions of the teansmitting
and the reeciving eoils, hoth shonld be made
of Toops of 1 cinel copper rod, 315 inches
in dinmeter, The antenna shonld he half
the wavelength, frome top to hottom; if the
transmitier frequency is LG rieters (as
in the cquipment abonve) the overall length
shonld he 08aneter ar 313 inches,

While this systemis suitable only for low
values of wodubition, it is simple and has
proven itselt entirely practicable,

A further retinement whiclh shonld e
added to the transmitter is a veflecting and
focnsing atiaclient. It the Lransmitter s
used s shown on the front eover of this
migazine, soorather broad wave will resalt,
and angular veadings witl e rather rough
approximations, Fig. 5 gives the specifien-
tions of a veflector which will canse the
crnitted signads 1o be exceedingly sharp, and
receivable throneh eoly two or three dearees
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of are. The length of the individual wires
al, a2, a3, ete, should be o little greater
than that of the entive antenna system,

Operation in the Field

In use the rettector and antenna should
not lave their relative  positions changed
but both should be moved as aounit, It will
be found that, with a set up as indicated in
Fig. 5, the wave emitted is exceedingly
nareow sind can be picked up only when the
receiver is oexactly in line with the trans-
mitted wave,

Reference to Mgz 6 will indicate how
the angles ean be weasored, We will assume
that it is wished to determine the depth
of a hody of high-geade ore below gronnd
level; and that, after several tests, it is
found that the veeciver will pick np a signal
from the tronsmitter when they ave in the
velative positions shown, ‘I angle 7 which
the transtiitting antenna makes  with  the
horizontal, the angle Y which the reeciving
imtenna nakes with the hovizontal, and the
distanee 12 should he measured, From Fig.
6, it can be elearly seen that we have as
aoresult a triangle of which we know two
angles  and  the ineluded side; trom this
information we e compute the depth by
trigonometry,

Another way of determining the depth
is o measnre the angles and distanee as
above, and lay the whole thing out to scale
on & large sheet of paper. The depth can
then be aneasired,

® Chief wgineer, Wireless Lgert Engincering.
New Yorl Cuty.

Fig. B
The st of Fio. U conpled to its antenng 1o
i o faboratory cet up for testinag.
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New Radio Devices
for Shop and Home

Of interest to fechnicians, Service Men and all
radio workers

THE LLATEST IN VARIABLE
HIGH RESISTORS
By H. G. Cisin

OR vears technicinns have been trying
F to produec o Ssatisfactory variable re-
sistar which, in high-resistance ranges (such
as G—500,000 oluns, or 0-2 megohms) would
meet the following exacting eonditions: (a)
constaney  of  mininun - and  maximun
valnes; (b)) sinooth-feeling  control;  (c)
constaney in value at all points within its
working range throughout its service lite.
Of these three eonditions, the most diffienlt
to meet has been the last.

A little consideration of this prohlem will
show that the eonductive film of a potentio-
meter or a two-connection resistor must be
extremely thin, where the maximwn resist-
ance value, to he encompassed  witliin a
rotational length of nhout 21, iuches (a
dimmeter of ahont 3 -inch), may be perhaps
I megol.

Consequently, if an arn making clectrical
contact to this fikn is permitted o rab ils
surface in the sliglhtest degree, there s
abrasion of the resistanee material to just
that extent, rvesulling in either an open
circnit or an increase of the resistance.

How {o prevent the rol is—if we may be
permitted  a pun—the  rub. The  new
graphite-clenient volnme-control - Clarostat
(vhtainable with any characteristic, for a
replacement  in every  radio set on the
market) solves this problem in the anner
illustrated in Fig AL

A wetal roller nakes contact with the
pesistance clement. Towever, a plain roller,
like s automehile tive on the road, always

Fig. A
This new velume control elimiuates the previens
eficet of wear ou the resistunce clement, by the
pinion P, which preovcuts slipping of the eon-
taet K. The graphite element RS is of stundard
type.

slips just a trifle, becanse the traction is
not 100% efficient; which means wear of the
resistance strip. The answer to this problem
was to mold a toothed rack, TR, and to put
i toothed idling pinion P, on the end of the
roller R—which results in perfeet operation.

The clearance helween the rack and
pinion is such that the spring pressure of
the arm alwnys maintains a good eontact
pressnre hetween the voller and the resist-
ance element. The shatt is of standard
dimmeter, Vi-in, and is 134-in. long. ‘The
overall size of the instrument is 2x2 in. in
diameter.

CONDENSER REPLACEMENT KIT

1112 Polvinet Mfg, Corp. has just in-
troduced a kit of 25 fixed condensers

tor vadio rvepair work; these anits, which
are wneased, being intended for unse in
servicing filter blocks, are Blustrated in
Fig. B.

ILach eondenser is plainly marked to indi-
cate its capacity and veltage rating; and
is equipped  with rubber-covered
teard \s protection against moisture, each
il is vacumm-impregnated, and sealed with
Blaek wax. Ratings are in accordance with
1ICALAL slandids.

The condensers this valu-
ble kit are of various dimensions to fit
standard power-pack condenser blocks. For
the information of the Service Man, the fol-
lowing concerning  these units are  given:
(working veltages are indicated; while the
nmnher of sections furnished are shown in
parentheses): 200 volts, 0.5-mf, (2); L0O-mf.
(1) 300 volts, 05-mf. (1) LO-mf. (2):
400 volts, 0.5-mr, (1) 1L.0-nf. (1) ; 600 volts,
0.5-mf (1) LO-mf. ()5 2-mf. (1),

A complete set of replacement condensers
such as these enables the Service Man to
increase his profits, by making power pack
TCPAIrS e convenicnt, speedy, economical
and permanent.

i-inch

contained in
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Fig. C
The fuminous globe of the *‘Royaie” tone con-
trol shews ils lone-frogquency udfiestment.

“ROYALE” LUMINOQUS TONE
CONTROL

LORIFICATION of the tone control

hns been aclieved in the unit pietured
in Fig. C. a produet of the lLee DeForest
Mfyg. Co., which comlfines art and science in
n pleasing ensenble.

Fig. B
This kit of filter and AF. by-
pass replacement cendensers mects
any need of the Service Ma
the wunits ave in standard sizes
and capdacities.

3.2-volt
carryving,
transparent

A small, tubular
flashlight  bulb,
lengthwise,
stripes  of Dblie, red  and
green, is screwed  into A
socket at the end of a brass
suppoert which is fastened to
the moving arm of a vari-
able resistor: the lamp there-
fore turns as Lhe resistor's
control knob is rotated, This knob, varving
the resistance, also cuts a fixed condenser
into cirevit, and thus changes the tone
yuality of the reproduction.  (Fig. 1.)

Fig. 1
Tuterior vieww of the *‘Rovale” tone control:
the pilot lamp is directly under the traustucent
glass sphere,
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A four-wive cable is connected to the
miechanism, which is hansed in an art-hronze
casting having as its motif a crvstal-gazing
miriden, The cable terminates in two fiber
connection plates, which are provided with
phosphor-branze springs to grip the prongs
of the power tubes, Two ot these springs
connect to the prids and two remaining
spring  conneetions, on one of the plates,
give aceess to the filiunert  terminals of
one ot the tnbes, Fhe fivst two leads slamd
the resistance-capacity tone control across
the inpnt civcuit of the power stage: while
the Jast two conduet the eurrent to light
the moving lamp within the decovative unit,

“Uhe *Rovale™ measures 314 x5%, inches
high, It is available equipped with a bulb
to snit the filament voltage of whatever
power tnbe is used: the Loups being rated
at 3.2, 6.0 and 7.5 volts,

NEW RCA AND CUNNINGIIAM TUBES
HE Serviee Man whe has  toiled Lo
memorize the table of  vacuun-tuhe

characteristics now must *hone” to add the

fignres of five new tubes: unless he is satis-
fied to paste up the vatues in his Handy-

Lok,

Fig. D
Left. caviable wn tube, for REF. emplification
riaht, a2V evalt Digheampliication  peatode
Pty tube,

The new RCA "Radiotrons™ hear the fol-
lowing numbers: UY-235; UY-236; 1Y -237;
UY-238: UY-217. They are classified as
follows: 35, vaviablesmn (or SsNper-con-
frol™)  heater-type sercen-grid  tube,  with
25-valt Ailnaents 86, heater-type  sereen-
erid tube, with 6.3-volt filament ; 37, heater-

type genceral-purpese tube,  with - Gad-volt
filament: 48, heater-tpe pentode power
tibe, with G.3-volt filmment: 47, pentode

power tube, with 2.5-volt filkinent, The '35
and T are designated partienlarly for use
in [I0-volt A.C, recciversy the remaining
threee tubes, the 36, 37 and 38, mav he
classed as battery fubes  for antomotive
nsey although they may he used alsa in
110-volt D.C. receivers to advantage.

The theory of the vaviable-nin tube was
discussed in the April, 1931, issue of Ramo-
Crarr: the advantages, in antomotive radio
set design of 4 healer tyvpe tube with a

(Continued an pane T58)
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The Latest Model
Superheterodynes

The latest developments in high-power, selective
receivers of this popular fype

Fig. E
Chassis of the Croslex “Maodel 120 zehich is
the heart of seceval consoly wmaodels, Tts cirenit
appears ottt page 720,

CROSLEY SUPERHETERODYNE
HE advent of the Crosley Radio Corp,
into the ficld of superheteradyne receiv-
ers is marked by the introduetion of o nnm-
ber of models incorporating the *Model 1207
chassiss o, as it is tagged in more grandiose
style  “Senior Superheteradyne  “Pliody-
natron.”

The three new receivers hear the names
“Super-Xdministrator,”  “Super-Rondeaun,™
and “Super-Sondo™  (combination), and are
below,  Their chassis, the Model
120, is shown in Fig. 1. In addition to the
rectifier, there are seven tubes; o type '24

deseribed

sercen-grid L. amplifier for the  signal
frequencys a type "24 first detector; a type

2t LI amplifier; a type 24 oscillator,
operating on the dynatron principle  de-
seribed jn past issnes of Ramo-Crarr: o
type 27 second detectors and pmsh-pll "457s,
feeding o dyninie reproducer.

Having observed the salutary effects of a
tome control wnit during periods of strong
statie, the Crosley company calls attention
to the combined “static and tone control”
device. Selectivity better than 10-ke. separa-
tion is oained in the design of the *Maodel
1207 Fhe dial is gradnated from 55 to 150
(adding a eipher indicates the resonant fre-
queney at that setting) The power switeh
is incorporated in thesvohime control. Varia-
tions in design are deseribed helow.

“Super-Administrator:™ A veneer and solid
mahogany cabinet model with “Repwood 13*
tront panel. Provided with terainals for
phonograph picknp.  Dimensions, 363 in,
high, 2315 in wide, 133 in. deep,

“super-Rondean:™ An afl-veneer cabinet
el equipped  with phonograph connee-
tions.  Dimensions, 3734 in high, 2514 in.
wides 151, in. deep.

“super-Sondo:™  Combination  radio and
cleetric phonograph. ‘The cabinet is of par-
Lienlarly pleasing designy in its construction
is used a new naterial known as “Carve-

Art.” Dimensions,
wide, 164, in. devp,

425 ine highy 2014 in

Service Men should have little difticnlty
with this very efticient It extremely sinple
receivers the cirenit of which appears in
Data Sheet Noo 83, in this issne,

SILVER-MARSHALL MIDGET SUPERS
HIE fatest product of  Silver-Marshall,
Ine, s a midget superheterodyne in

“Conpact™ and “Cidet™ Models “37,7 »38."

and 239" The foundation chassis is pictured

in Fig. I and shown in diagrannnmatic form
in IMig. 2: note the convenienee with which
this reeciver nay he servieed,

To obtain the requisite scleetivity, the in-
put cirenit inelndes a band-sclector arrange-
ment—a “siamese” circuit incorperating twa
tuned civeuits induetively coupled. The out-
put of this selector cirenit feeds direetly
into the grid eirenit of the first deteetor,
VL CFhis type 24 sereen-grid tube is fol-
lowed by two move, the intermedinte-fre-
aqueney stages. The seeond detector V5 s o
27, outputting to push-pull "5’ A type
27 tnbe is nsed for the oscillator; while the
rectifier is the nsnal "850,

H is interesting to observe some of the
technical details of the cirenit design,  Al-
though the intennediate-trequency 11 is
tuned in both its primary and scecondary
circuits, it is made oadly resonant  In
reason of an IR iren™ coree The twe
renutining LI transtormers TFT2 and 1173
are shielded air-core nnits, having  tuned
secondaries, Fhe peak of the LEF. amplifier
is at 173 ke

(Continned on page 75)

Fig. F

The widpet super chassis qud dynamic reproe

the latest Siloer-Marshall wiadels,
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How Movie Film Switches “Sound” Discs

Automatic Switch of New Double Turntable Effects Continuous
Operation with a Single Projector

NT. of the primary rules of good

showmunship deerees that the show

shall - proceed continpounsly and

withont avoidable interrnptions, In
order to mneet the above requirements to the
letter, in the case of a regular theatre's
sound-picture performance, two projectors
are necessary; while one projector s in
operation  the  other  projector is  being
threaded with the snecessive reel of film
to be shown, At a predetermined time (in-
dicated either on the filin or hy wmeans of a
cue sheet accompanying the filim) the oper-
ator starts the seeond projector and, when
the machine is up to full speed, a shutter is
dropped in its line of projection amd a Jike
shutter is removed from the line of pro-
Jeetion of the incoming miachine, The shutter
operiation takes place instantaneously ; with
the result that it is practically impossible
to deteet the changeover from one machine
to the other. Sinee there is ne recorded
sound corresponding to the extreme begin-
ning and end of each reel of fikn, there
will be no break in the reproduction when
switching the smiplifier to the incoming pro-
Jectov, (See the articles on nodern sound
projection, in the Feb, to June, 1930, issnes
of Ramo-Caarr)

By A. WYETH

Notwithstanding the advantages of a
double-projector  installation,  there  are
theusands of single-projector installations
seattered throughout the world, These small
installations are generally in elubs and priv-
ate homnes in this country, but abroad there
are many sl theatres having but one
projector. 1f the customary {ype of sound-
on-dise reproduction attacliment is installed
on a single-projector instatlation, it beconies
necessary 1o re-thread the projector and
change records at the end of cach 1,000-foot
Jength of fihm. Now, since the guantity of
sound which may be recorded on a Mi-ineh
record  corresponds  in running  tine  to
approximately tRis length of tibn, it is ob-
vious that, for a feature picture consisting
of about 10,000 feet of filin, the showing
would be interrupted ten times merely for
the purpose of changing records and recls.

These frequent  interrnptions  could  be
avoided if some method could be devised for
automatically ehanging from one to another
synchronous tarntable at the end of each
1,oo-foot reel of fil (The showing of the
picture conld then be carried on continuous-
Iv as long as film remained in the upper
projector magazine).

The double turntable awtomatic change-

Fig. A
The double turatable carrying incoming aund offgoing sound discs: the change is made antomatically
as a reel of film goes off, by the mechanism between the turutables, shown in detail on the
optosite page.

~

Enginceri Department, Pacent Eleetric Co.

over described here and pictured in Fig. A
automatieally accomplishes the changeover
from dise to dise; and the length of one
uninterrupted showing therefare depends on
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Fig. 1
Successive wecls of film are  patched with a
Yeader, the slot fu which permits an ¢lectrical
contact to be closed throngh e reluy.

how many  L000-foot  lengths  of  filin,
cemented together to make one large reel,
can he acconmodated in the projector il
nmagazine,

Large standard magazines are of such
size as to accommodate $000 feet of filia,
which length takes slightly over forty min-
utes to run through the projector at the
preseribed speed of ninety feet per minute
On this basis then, only two interruptions
are necessary in the showing of a ten- or
twelve- reel feature picture, compared with
as many interruptions as there are records
when the ordinary single synchronous turn-
table is used.

For the sake of clarity, it may be well
to outline briefly at this point the opera-
tion of the double turntable. Short strips
of slotted *leader” (length of blank fibm)
are cemented  hetween the four  1000-foot
lengths of film (Sce Figo 1) and, as these
slotted portions pass over a speeially con-
strueted roller in the projector, (diagramed
in Fig. 2) an eltetric cirenit is  closed
through  a  magnetic-elnteh mechanism
(Shown at 1, Fig. B.). The actuation of the
cluteh innediantely eanses the incoming torn-
table to start up in exact synchronism with
cach suceeeding 1,000-foot length  of fibn,
The eleetrieal  eivenit by which  this s
accomplished is shown in Fig 3.
as the changeover has heen conpleted, the
outgoing turntable is then manuoally  dis-
engaged from its driving souree and al-
lowed to stop in order to change the record
and place the pickup needle at the “starting
point” in readiness for the next ehangeover.

\s soon
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Fig. B (above)
close-up of the clutch-release mechanism
sehich starts the “incoming” turmtable.

Riaht, the manuer which the slotted film is
ised as a siateh.

The process of changing from one dise
to another, as ontlined, is continued nntil
the four 1,000-foor strips of film, which
were previausly cemented together with the
three slotted-strip seetions, have been
through the projector. It is then necessary,
of course, to stop the projector, remove the
recl of il which has been shown and re
thread  the wachine  with the  sueceeding
LON0-foot composite reel. Next, the follow-
ing record to he plaved is placed on one
of Ahe tnrntables and the pickup properly
located before restarting the projector,

Fig. A is a view of the danble automatie
synclonons tuentable and driving meechan-
isn The two turntable dises sre alternately
driven by means of a flexible-shatt drive
extending to the projector gearbox, which
iy he seen directly behind the eounter-
balinee weight, of the farther piekup o
e shatt extending from the vight of the
gearhox drives the projector, and the shaft
projecting from its left side drives Ihe Tarn
tables through « speeially designed clnreh
mechanisi: a closeup  view of which is
shown in Fig. B To the right of the picture
tay be seen the projeetor driving otor
From the opposite ¢nds of the elutel hons-
ing extend  spiral-wound  turntable driving
datfts which terminate at the turntable gear-
hoxes. Mounted on the right side of the

msing is dhe  cliteh release magnet 2
which is energized at the instant of ehangs
over. At ench end of the electromapnet is

linged Gornatnre provided with a gealy
hook {See Fig. 3). Nonally a0 spring holds
the anmature away from the imagnet in the
position shown at 3, Fig, . When the knob
ind the plinger are in the position illns
trated, the nearer turntable is echanicalls

3
2 TO RELAY

SLOT'IN
I’.Ta THE®LEADER”

1
tad
[ 9%

disengaged from the eontinnonsly revolving
gear svstem within the housing. "The plinger
is held in the disengaged position by the
grab hook and ay be released when the
armature is drawn toward the magnet.

Operation by Slotted Film

Assume  that  the projector has  hect
threaded in the nsual ianner, and the pick-
up on the turntable to be used first has
been placed at the starting point of the
record. The turntable drive shaft is next
engaged with the flexible drive shaft from
the projector gearbox, by mamrally pulling
out the knoh which, in this position, engiges
the cluteh mechanism. Before the projector
motor is started, the seeond turntable is
disengaged from the driving sonrce by push-
ing its ¢lnteh knob all the way in and allow
ing the grab hook to catch the edye of the
plinger collar. While the projector is in
operation, the suceceding record to be played
is placed on the sccond turntable and the
pickup properly located.

When the end of the first 1,000-foot length
of film has been reached, the slotted leader
passes hetween the rollers shown in detail
in Fig. 2. The narrow roller (1) projects
throngh the slotted portion of the tihn (3)
during its passage, thus bringing together
the two contaets shown in the picture and
closing a primary eirenit throngh a relay.
The aperation of the relay eauses the cluteh
magnet to be mementarily energized which
trips the avrmature; thns allowing the cluteh
shaft to spring back and cause the incoming
turntable to start. Since the slotted strips
of film are cemented in a given relation to
the “'start franwes,” the inemming turntable
will connnenee revolving at the same instant
thut this frame is passing through the pic
ture pgate.  Accurate synchronization  be-
tween the dise and film is thus assured.

Fig. C is a closenp view of the special
filne rollers and filin switch assemibly, which

(Continned on page 755)

S ‘

~,

Fig. C
A wiew of the film-rollers betwees which eontact is cficcted, as shoten in digaram form abot "
Fig. 2 (The figures in the tivo diggrams correspond). At the left will be scen the eentral
slot, i the verticel film, by which the mechanism shown in Figs, B and 3 is started.
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EW SUPER CONVERTER

A pre-tuning unit with which any broadcast receiver becomes a
single-control short-wave super, covering the important S.WW.
breadcast ranges without change of coils

HTE. ease with which the maodern

broadeast ‘set may be adapted for

relatively  consistent short-wave re-

ception, throngh the use of a single-
control, compnet unit, sucl as the “Air
King™ Super Converter illustrated in Fig.
A, is particnlarly striking.

It is well-known that the superheterodyne
svstem of reeeption affords high etficieney,
and it is becoming equally well known thal
this ethiciency is connparatively higher at the
short wavelengths. Accordingly, 1his method
of signal reeception was adopted for the
Super  Converter described  helow.  The
front view of this instrument is Fig. .\ and
Fig. B, the interior.)

Betore diseussing the mechanical construe-
tino details of this unit, let ns examine
the schematic circnits (Figs. 1 and 2, re-
spectively) of battery and electric models
of commereial “Air King”™ adapters or con-
verters, 1t is assimed lThat the antenna has
teen removed from the hroadeast set and
conneeted 1o the inpnt of the adapter; the
adapter’s ontpnt is in turn wired to the
input of the broadeast receiver; and the
entire system is in operation.

Circuit of the Converter
Tube V1 is an R.F. amplifier; V2 is the
first detector or “modulator”™; and V3 s
the oscillator. ‘I'he input circuit of V1 is
broadly resonant (in the sense, however, that
signals Delow 100 meters {about] will be
favored): this action is obtained hy the use

of an R.EF. choke, 1.1, of very small
dinensions, with an  inductance of only
millihenry, Except in isolaled inslances,

2T0 5 MEG. .00035-MF.
| Q0025 ME. (€3 ger
27 o AnT.PoST
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00035 MF,
14 0.3MF.
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a FIG.1
F
21
+
T D e S
Fig. 1

For battery nse, the cfficient 27 txpe tubes ave
wsed, as in the A.C. model, bit <with filaments
in serics, giving proper bias. Note the twave-
chauging “'Hi-Lo’" switch acrass two turus

of L2.

By L. M. BILLIG

a value so low is not ntilized in receivers
designed  for operation at the hroadeast
wavelengtlis of 200 to 550 welers; in this

position, an R.F. choke of more “normal”

SET ANTENNA
POST

Fig. A
Frant view of the “Air King” cenverter, tuncd
by the single verier dial of €1, Feolume is
ontrolicd at the receiver with which it is used.

vitlne (say, 85 mh) though broadly reson-
ant and particularly efticient at longer wave-
lengths  (in which we have no inlerest)
wonld have such a large self-capacity  as
to he literally shorted oul of civenit at the
shorter ones—Dbelow 110 eters.

Signals within the (approximate) range
from 20 to 110 meters are amplified en
maxse by V1. The output of this tube is
iimpedance-capacity coupled to the modnla-
tor, sccond-detector, or mising tube, V2
in the grid eirenit of V2 the output of
oscillator V3 (lo which it is induetively
compled)  heterodynes  with  the  ipcoming
signals, thus producing beats. 11 one of
these beat frequencies is in exict resonance
with the sharply tuned cirenits of the hroad-
cast recciver to which it is impedance-
capacity coupled by L5- €3, only lhis
program will be further mnplificd by the
hroadeast set; the R amplifier stages
of which now constitute an “intermediate
frequeney™ amplifier, and its detector, the
“second™ detector.

The only operation necessary for the re-

ception on short wavelengths of musie, talks,
singing, code, heacon signals, ete, is to tune
the single varinble condenser, Cl, by weans
of the variable-ratio vernier dial.

\malvzing the schematie eirenils in some-
what greater detnil, it may be vemarked
that, for A.C. operation, the Iype *27 tubes
are operated as in Fig, 2, with filaments in
parallet, and wirved to a filament transtormer,
T; while the battery hookup shows them in
series, the “A” potential then being obtained
hy direct connection to a 6-volt current
source.

In Fig. 2, a single resistor R1 of 150 to
300 ahms, by-passed, supplies “C" potential
for V1 and V3: the range being due to

variation in available plate and sercen-grid
potentials,  The ontput  vadio  fregnency

choke 1.5 shonld be shiclded, for best vesults.
‘I'he tuning inductance 1.2 is in three sce-
tions: the largest coil is shunted by the
tuning condenser, Clz a small plate indueet-
ance, ar “tickler” coil, is snfficient to obtnin
cireuit oscillation: the sccond little coil is
the “pick-up” inductance, and eonples the
oscillator’s ontput into the grid-return cir-
enit of the deteetor V2.

No Plugging In Required

Only this one coil is nsed in the converter,
and it is put in plice permanently. Enstead
of plugging in twoe coils to fully cover the
tuning band, a switching arrangement s
used.  When the switeh is pushed in, the
swileh eireuit is open, and the tuned second-
ary consists of eight tnens. When the switeh
is pulled out, the switeh cirenit is closed and
two of the eight turng are shorted out,
leaving effeetive six: which permits tuning
down to abont 20 meters.

A\ tuning  condenser  Cl1 o of 00035,
capacity is used to obtain tuning  from

ronnd 20 meters to 110 meters. This range,
mueh larger than ight be expected, is due
to the high intermediate frequeney recom-
This will be around 15000 to 1600
ke, (depending of course, on the highest
frequeney to whieh your broadeast set will
tunce).

As stated before, the input inductanee 1.1
very  small,  The same  rule
applies to the plate inductance 1.3 and the
V2 grid indnetance Lo It a larger coil is
used here  (say one having a valne of 10
millihenries) the natnral wavelength wonld
he in exeess of 400 meters. Of course that
is a frequeney in which we are not at all
interested.  Alse, the converter would be
deprived of initial sensitivity by the intro-
duction of distributed capacity high enongh
to act as a shant to ground for the very
frequencies wanted. The quarter-millihenry
valne proved to he the best.

mended,

should  be
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FOR THE CONVERTER

TO SCREEN-
GRID VOLTAGE

Fig. 4

Conncctions of the converter (Fig. !
is showen at B, thoupd cither type nses simidar
obtarning 'R voltage from the sct s

1) to a O-tolt battery set are shown at 1 The
dntenmn and grownd connectivas,  One
shewn at C;

ALCL converter
method of

thouglt a scparate battery is often mare

s satisfactory.

referred to as of
form having  the
As toits construe-

Such a choke may e
the “pencil” type, the
shape of a short peneil.

tion, a form of bakelite tnbing 34-inch in
dismeter may be used, aml wire wonnd on

it to a length of 1 in. The wire may be as
fine as No. K. The inductinee depends
upon the number of turns of wire; so, it
larger wive is nsed, for the same winding
space, the inductunce will be less than i€
simatler wire is nsed. I von have Noo 38,
S6, 34, 32 or 30 wire, that.
No. ) enamelled wire winds 278 turns to
the inch, giving an inductanee of 231 micro-
henries for o #4-inch dianeter.

'\'Hll nmay  use

7 ANT. 00035 2T0SMEG. J0003ISMF
£y "-‘) /o S oveen
1 REAMP e

’ l_.‘DENTPOST
oY% O SET |
M Ic;cun.' POSY |

- 0,2MF

A : | & ||
wr ,_pmmo,
L] ‘N SMIELD !
m’ nov. u:l
ey
Rl l

2.5v

Sy

I
Llr L |'E

|
fisie ]

— — —

Fig. 2
Schematic circwit of the *tir King™ for .1.C.
opcration, incorporating g 2.5-velt  flament
transformer,

In the ontput cirenity o regnlar hraadeast
r:ulin-fn'qlu-m-.\' choke coil L3 is used, Sy
from 50 to 75 millihenvies. “This type can be
used heres sinee the frequency to he trans-
ferred corresponds o Hhe lowest hroadeast
wavelength, and not the enormously higher
frequencies of short waves,

Construction of the Coupler

The conpling of the modulator and  the
oseilator is efficetuated by wmeans of a two-
turn winding, Thas when the oscillator enil
is wound, it will eomprise a tickler that
provides oscillation, o tuned sceeondary with
i tap for the switeh, and a pickup winding
which is a continuation of the winding that
constituted e taned secondary. (This s
shown in detail in g 32 all toens are nmde
in the same direction))  Assuming the use
of hakelite tube, 1 inches in disieter amd
i inches higly cight turns of No. 25 single-
silk-covered wire are wound for the tickler.
Space of Ye-ineh is Teft and, in the same
direction, two wmore turns of the = e wire

A tap is made, and two more
turng are wonnd. ‘Tap againg and the final
six turns are made, (1€ you haven't No. 25
single-silk-covered wire, vou can nse No, 24
single-silk- or single-cotton covered))

are wound,

Viewing the coil from top to bottom, as
at A, the conneetions, B, ave: tirst, to plate
of the oseillator; next to 13 phus™ next
(Mg 2) to the eathode of the modulator;
next to the groomd and one side of the
switeliy next to the switeh tap and the other
side of the switehs Jast to oscillator grid,

Installation of the Converter

After the set is constrneted, the following
details shoubd be read carefully, They regard
the installation and aperation ot the unit,
and are extremely important.

Four conneetions are made o the con-
verter, as Fig. . Fiest, the
antenna is removed from the antenua post
of the reeeiver, and connected instead to
the antenna lead of the converter, as ex-
plained  above, "Then the ground  lead  of
the converter is connected by o wire to
the ground post of the which s
left conneeted  also to the wround. ‘The
outpart of the modutator, (marked =Set Ant.

shown in

receiver,

Post™ on the diageam) is then conneeted
by o wire to the vacated, antenna post of
the receiver.  The required  positive B

voltage is connected to the *B plus” of the
converter: this neced be only bigh enongh to
insure oscillation, say from 67 to 90 volts,

If the antenna is left connected to the
antenna post of the receiver, and the lead
from the converter marked *Set Ant, Post”
is connected also to the reeciver's antenna
posty signals will be heard: hut usnally not
as loud s if the connection were split np
s recommended above, The segregation of
the connections (wheveby the antenna alone
goexs to the converter, and the converters
ontput alone goes to the antenna post) uses
the mntuned stage of short-wave radio fre-
quency amplification in the converter, which
the other method of connectiom ents ot of
the cirenit. Unlike the split eonneetion in
the antenna civenity, the gromnd connection
is andivided, The gronnd lead is left at the
ground post of the receiver, and in addi-
tion the groimd lead of the converter, which
is marked “Set Gl Post,” is joined to the
set gronnd  post.

Tapping for Plate Voliage
Regarding the “TV voltage for the con-
verter, see Fige 1C0 1f the recciver vl
have is of the sercen-grid type, the \<|H.|;:1
s nearly abwavs obtainahle properly from
the sereen-erid itself. If a standard connec-

P
(97

tor plate is not available, the looped end
of the insulated converter lead intended
for this purpose, may be bared; so that the
loap fits snugly over the sercen-grid prong
of a tube removed from a radio-frequenes

socket in the reeciver. The tube should be
replaced in the same socket, pressing it
firmly in place, when the contact ot the

looped end of the wire with the sereen prong
of the tube will intraduce the sereen-grid
voltage into the converter. It yvou have a
standard hug, vow may it this, instead of
the looped wire, over the sereen proug, and

solder the eonverter wive to the free end.
Usually the last R1Y sereen greid tube will
afford a constant B voltage from  the

sereen, independent of g ,series resistor,

In the battery-operated sets, nsing type
22 tubes, this potentinl will be aronnd 5
volts: while in AC. sets, nsing type 24
tubes, it will be trom 50 to 75 volts. In
most instanees the voltage is eontrollableg
since e volunre eontrol is w0 potentiometer
that permits variation of the sereen voltage,

H oso, put the volume eontrol at or near
the maximmn volume position, to operate
the converter,

In a receiver which provides its sereens

with voltage dropped throngh a series re-
sistor, since the converter dreaws about 10
millamperes plate current, this current will
flow through the rexistor, lowering
the effeetive voltage, The voltage, however,
will searcely he lower than 40, "Flie oscilla-
tor will tunction, as well as the detector
and 1L, tules of the converter, on -
volts. At these Tow voltages, an extra -t
condenser (C, in Fig. 4C) should be

series

con-

neeted between the "IV lead of the con-
verter and  the gronnd, to afford  better
oscillation.

(Contivned on puge 3G1)

Fig. B

mod -7
the  double-ranae  eoil
‘o opickup and oseillator

Under side of the panel of the A.C
“Air Ring,”  showing
1.2, comprising feedback
tuening (ndvctances, and other rurh which mavy
be  ddentifivd From iy 2, { “peneil” type
K5 ckole ds at the upper left.
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This verdical wicwe of the veceiver may be compared with Fig, 2, below,

My, Ulrich's remodeted *Super-1asp” woith tubes, coils and rear shiclds The ['m‘u’ cobome contral supersedes the original midget antcuna rmm'run‘r
semoicd to showe the placing of parts. The R stéoes are seca at Hie Doside i ds the 1-mf. con -{: sger 7, qchich bypusses the rege ncration-coutrol
pight; deteclor and oscillator teft; aidio Deticcen. potentiometer R10,  C4 &5 .001-mf,

A Novelty in Short-Wave Receivers

Emploving a separate tube for smoother oscillation control

By VINTON K. ULRICH

NPFERIMENTERS  wmay find  in- For greatest volmne, o tow voltage is de- LOmf: CRC00016-mf. The T-mf. condensers
creased facility of short-wave recep- sirable on the sereen-grids of the R tubes, of the filter are Ing-volt rating; the 2-mf.

tion in the eirenit illustrated here. The volmue contral RE2 s adjusted  for  condensers, $00-volt rating. The choke Ch
amd obtain resulls whieh will repay greatest volmne: the resistor RESL in seviesis of 30-henry type.

the additional fime and aterial eequired  with the oscillator plate, is adjnsted untii The variable anteoana rvesistar R, which
for its construetion. R10 gives perfeet control of vepeneration  serves as a volume control, is of 50,000 ohs

The short-wiave set T using is vebuilt  with all cails, maximnn: it may be placed in shunt, as
from a “Soper-Wasp™ to whieh 1 have added The flter used for the “B™ snpply has but shown, across the fixed rvesistor or replace

an o uned 1GF. stage, as well as a separate one choke, ineontrast with most desigms: the Tatter entirely. 1 mmmted it above the
tube 1o provide oscillation. Tlix secms to yet i fillers oot all i so- that phones can center of the panel, over the oscillator con-
work mmeh better than the stedyne-tvpe  be nsed. The Inun level s so jow that ene  trol 1t should not he turned down (as L
deteetor, thongh it s pecessary to ent down must listen attentively to hear it

o the LI coil to have it mateh the de- The values nsed in this circuit are as —I' — — |
tector tuning coil, The coils are hooked up follows: |
as bhefore, none of the conncetioms  heing Resistors: R 100000 ohms; B2, 4505 R, | &
reversed, 00 R 650; 185, 9 megohms; Re, 1 oaneg- == ey terw —f—— | |
The resistors B3 mnd R are wire-wonnd,  ohmg Ri 300,000 ohis: ]R8, 2000 ohms: RY, f Py I 2&0 i 8 L;‘.
and act as RUE. chokes: 10 st be of the 20 ohms, center-tapped:s R10, 0-200,000 ohimsg | I | I
most noiseless (vpe, it quict regeneration is - Rk total, 25000 ohins: RE2, 0-5,0004000 | 0 @ ! 'Cl:ll | e |
wanted.  Fhe  voline confrol ay be ohins: R, 0-5,000,000 ohims. | /| LRT L vt :
wonnted in the panel hote intended for a Condensers: Cho 0t-mfs €2, 02-mfs O3, V3 - AFT -0 | '
rheostat, it o DO model set s nsed, Ooat-mf s O3, 0005-mt; C6, 06-mf. C7, } va 1 i Vi | |
® =& &
— = — = 5 et vs ve L—__J
[f’ ¥ ge ®0c00000090
" RS § I - B- F F,015 b4 B4 81805+ 5 GAD,
geo | 2YaV.  O5¢. ‘SCREEN SPEAKER OR
| MEG. ,!"-5.-' BERIN “‘-II- REPRODUCER L o GRS  PHOMES |
Fig. 2

The nese lavowt, wceessitated by the addition
of 1V and 1'4 to the oriuinal fowr-tube recciver.
R is abore R0,

once Jid) when searching for distant sta-
tions: bt witl be appreciated when copying
conde of the high-power transmitters,

The values of the wire-wound resistors
R3 and 14, shown as chokes, may he attered;
they are nsed for their inductance valne,

In altering the standard coils, sueh as

:"“'-‘ I IREL - were used in the “Super-Wasp,” only one
1 * i . *
_______ i turn sln:uld he .r('mn\'t'(l at a time; testing
e = — cach pair of coils to see that the dials of
) . F:g.l the R.F. and detector tuning condensers
The oscillator 1°4. zwelich beats ceith the R.F. input of the detector '3 produces Hicreby an andio- track. When they do, the coils are matehed

frequency, instead of LF., output.  This method gives better contiol of the opcration of the set,

The power wnit (lower r;gll!) uses a portion of the voltage divider fustead of o second filter choke. The advantages of the separate oscillator
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are many, first, it is possihle to operate cach
tube with the voltige best suited to its par-
ticular duty.  Then, too, the best value tfor
the grid leak can be chosen,

The audio circuit is practically that used
in the “Super-Wasp™ although the arvange-
ment of parts is different, as shown,

The power unit wsed here is o hybrid with
parts of different origing @ standard Pilot
pack wonld probably supply the proper volt-
ages. Mine is of the conventional type with
an 80 rectifier, The varinble resistors K12
and R13 correct the voltages obtained from
the taps on the voltage divider; thongh they
are here of S-meg. maxiimun rating, any
component of sutlicient rating will do,

A separade dilanent transforoer of 11-
amp. rating was used, beeanse that in the
pack was not of sutficient capacity, With

RADIO-CRAFT

somie tubes, o center-tap resistor across the
filament of the oseillator is needed, as shown,
to prevent hume The other resistors, and
the by-pass condensers, are in accordanee
with “Super-Wasp™ practice,

It was necessary to add extra seetions to
the original shiclds, as indicated; and of
course, to do considerable drilling in the
sub-panel to mount  the additional parts,

The new holes shoubld he made mnply Large,

to pass the filiment leads without danger
of cutting into the insulation.

The phaotographs  reproduced here show
all the parts used, in the remodeled reecivers
and the layout of Fig. 2 is a key to the
arrangement. The two grid condensers O3
are eonnected to the coil socket by mceans
of metal strips, of the type supplied with
the Super-Wasp kit.  ‘The condensers across
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the filament resistors are holted on one side
to the sub-panel, to obtain an eleetrical
connections and conneeted on the other by a
flexible lead to the filament eireuit,

The 1-mf. bypass across the regeneration
control is meunted rather slantingly to the
panel. This was done, with some disregard
of appearances, to ntilize an existing hole,

(We have here a heterodyne without the
super; in other words, without the super-
audible intermediate tregueney which gives
the hook-up its name.  Instead, there is a
“sero beat,” which reproduces the audio fre-
gnencies at their original valnes, but must
be very carefully and exaetly controlled te

give qnality, It will be obscrved that the

upper pottion of the voltage divider here
serves to give additional filtration of the
plate voltage.—Fdilor.)

Another view of the layort of the Ulrich six-tube S.10°. set. The condensers
are mounted, wherever posoble, to the sockets: to shorlen lcads and make

for arcater compactuess.

Under wicwe of the chaseis: a special bracket holds the bypass condeascrs
across the andio biusing resistonces—one ceuler=tapped 9N0-ohm e nit,

Upper

right, wire-woiond resist w-clhokes.,

More Notes on the “Model L-32” Ultradyne

OML, interesting  information has heen
S obtained on the expericnees of eonstrue-
tors of the new “Model L-327 Ulteadyne
superheterods ne, deseribed in the May, 1831,
issne of Rapo-Crarr, and these findings are
here passed along for their practical value.

Perhaps the first guestion asked by the
ivmian, when introduced to an ACL set, s,
“Will it hum*”® As stated in the previous
article, the hum level of the “Model F-327
is extremely low; a partienlar  instance
where I may he noticed is, nevertheless,
of special interest.

The second-detector V3 has a grid-hiasing
resistor R12 of 15,000 olims, by-passed by a
fixed condenser C8 of Lo mf. Increasing
this eapacity to 4 mf. has served to elim-
innte a small amount of hum, otherwise
present in some wmodels  that  have heen
brought to the attention of the luboratory,

Circuit Oscillation

The gain in the “Model 1.-32" is so high
that eirenit oscillation may results it must
he pointed out that this is not the fault
of the receiver design, and its correction
rests almost solely with the set construetor,
For instance, every precauntion must  he
taken to see that the shielding fits tightly;
a louse shield being practieally certain to
pernit enongh energy to stray to undesired
points of feed-back coupling. Another point

By H. J. COX

to be watebed is the use of Hxed condensers
Laving  the necessary  gualities of  rated
capacity  and  nomnal  dicleetrie  efficiency.
Even though the specially tested eondensers
in the reeciver kit are used, it s oa wise
plan to test cach one, to make sure that
there has been ne change in them due to
shipment or subsequent handing,

If the eirenit oseillation can be isolited
to the intermediate-frequeney stages, a ren-
cdy may be effeeted by changing the posi-
tion of the power transformer’s tap switeh.
(Incidentally, this power transformer bas
an eleetro-statie shickd to prevent a “light-
line antenna™ effeet, which does not show in
the diagram. Its main advantage, as stated
in past issnes of Ranto-Crarr, is to prevent

local station signals “riding in"™ via the
light-line  coupling  through the power
transformer.)

Hissing Sounds

Fxperimenters who have worked on some
of the very cavly superheterodynes will re-
eall the very strong “hiss™ that was evident
at times; particnlarly, after toning in a
distant  station signal,  This undesirable
sound is, in most cases, a stranger to the
“Maodel 1.-32," though occasionally it nay
be heard. 1f the tubes have been absolved
from all blame for the action, the next step
is to check up the antenna installation. An

acrinl which is too short will necessitate
pushing up  the amplification to a  point

where normal electronie aetion within the
tubes  hecomes  itself andible; an  aetion
referred to as the »shot effect.”  Lengthen-

ing the aerial will eorreet this condition,
A eomvenient test to determine whether
the set is operating down to the point where

ihe “shot cffcet™ comes into play, is to
(Conlinued on puge 761)
1
e ==
-A-
k M
1 T
CHASSIS 3000 oHms 1 23
~B~
R27
: 10,000
3 s
T e
(REMOVE THIS LEAD FROM  Ry7
CHASSIS 5 sv.LINE ANO CONNECTTO __ % 854
85V. LINE.) o W

tbove, the ovipinal layout of the “L-32" for
volume coutrof with *24 tubes. Below, change
for "33 or 5V taviable mu tubes
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O’ many months the advent of the

pentode tube has been heraldell by

the radio press, but with ne cormmer-

cial realization of itx advent. Fyen
hefore the power pentode conld appear upon
the market, another tube, with ranarkable
characteristies  for in . L civenits,
made its how and was snapped npoas a gifl
of the gods by the manutacturing hrother-
hood. Within o week of this writing, how-
ever, one of the most conservative of the
manmifactorers has placel on the market a
stmall receiver of the superheterndyne type
cploving a power pentode in the outpnt
stige: and, by the tine this reaches your
hands, athers will indoubtedly have tollowed
snit.

Aware of the importanee of these new
tnhe types, the writer has designed a0 re-
ceiver cireuit embodying them hotly which
shortld make an ideal job tor the enstom set
builder's fall trade.

Our recciver will employ three of the new
verialle moae tubes as R Fo ampliliers, and
a 27 power-grid detector, followed by oo
]h(-nhul(' output tabe, transtoriper l'n|||1|(-1| to
the detectors In order to limit the plate
current of the detector tube doring inoper-
ative |u-rimls, the by -passed resistanee SVs-
tem deseribed by the writer in the May
isstic of Ramo-Cuarr will he emploved, Be-
canse ot the onique characteristies of the
variahle mo tube, no hand-selector systews
will be required: the tuning being accom-
pished by means of four toned cireuits of
novmal arrangement.

The "tone-control™ in the plate cirenit of
the ontput tabe may be used as such if de-
sired. HMs reat purpose is the limitation of
the voltage across the outpnt of the Pen-
tode during high frequency passages.

s

The Variauble Mu Tube

A full realization of the wonders aceomn-
plished in the developiment of the 551 tube
Is difficult withont experience of its actual
operation,  Tlere is o tube which presents
one portion of its charactervistic curve to a
signal of high streugth while, at the same
tine, aceepting o weaker signal on o por-
tion of its curve favorable to amplitication:
a tube in which the irremediable “eclectron
noize™ is 5o low as to permit the production

RADIO-CRAFT
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Receiver for the

The sensation of this season is the development

true volume control without distortion, and of

This sxmbol for the carvi-
able-mu tube, the ampli-
feation factor of which (s
varied cnormensiy by ity
arfd, is oficred by Rapta-
Crarr to the radio pro-
_fa‘. ) to Al a0 weed
which s woie appurcut.

Volime control is obtained by variation
of the biasing potential over a range of
fromn three to fifty volts, ‘Fhis has always
heen the ideal method  of regulating the
volumes but, at high hins levels, the 27 and
2 were operated on amfaverable portions
of their characteristic curves, and rectitica-
tion
cneed.

Fhe ability of this tube fe accept high
signal levels withont  distortion makes the
cotnples, Jdouble volue-control a thing of
the past and renders the use ot hand-selec-
tors in tuned R L cirenits unnecessary, In
siperheteradyne receivers we are not in-
terested alone in the “numerical™ selectivity
of a reeviver (as determiined from the num-
her of tuned cirenits and their fignrees of
merit) but must take into consideration the
hmage-frequeney™  seleetivity as apparent
prior to the tirst deteetor tube, Phis might
require the use of conpled cireuit systetns,
ceven with the advantages of the new tube,

The Pentode Output Tube

The advantages of the pentode tube over
the three-cleetrode tube are also manifold.
In the beginning, the pentode was con-
demned not beeause of its lack of promnise
It
tion had heen hreought down to the level re-
guired, the distortion due to odd harvmonics
in the ontpnt was ahove that considered al-

resufting in “cross-talk™ was  experi-

hecause, while second-harmonic distor-

specifications of a

By C. H. W.

The main advantage of the pentode is in
its high power sensitivity; that is to say,
the grid voltage necessary for maxinnnn
nndistorted ontpnt is mtel lower than that
for the triode having similar characteristices,
and with equal power consnmption. A\ cotn-
parison of the Arcturns “PA” pentode with

'1
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The power wnit of the receiver shown below.
R4-C6 are shuated across the velume control.

the "t3 tube gives smue idea of the -

viantages:

Poteer Peutode 45 Trimie

. 5 . e . P'late  Consumption 10 watts 8.5 watls
of reecivers of at least twice the sensitivity  Jowable in broadeast reception. "The char- Plve Voltage ... 230 250
herctofore decrned  the maxinim: o tube  acteristies of the pentode are not even re- Grid B .oo. . 16.5 valis SOl
i " o e i . Te wtinilo. - I 5 Maximum Undistorte
|“ 1lt.|‘l ('lms nu.t ?n'ﬂu tu.mu 'mndnl,lhnn teotely sinilar to those of the triode, and it Power Output .. 2300 milliwatts 16010 milliwarts
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With four tuned cfeciite, this rec
devel in the face of strong fnterference,

croatves solectivityy while the three variable-mu tubes, contvolled by R4,

mayx Do operated belowe the cross-talk

The wrrangement of the pentode socket is shosen fn the small detwil at the riaht,
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Two New Tubes

of a “Variable-Mu” R.F. Amplifier which gives
the Pentode high-output tube. Here are the

set built around both

NASON

as recommended by Ballantine and Cobh, as
cqual to the sqnare root of the maxinnmnm
undistorted power output divided by the
R. M. 5. grid swing required. The pentode
is shown as better than the triode hy a
factor of 3.95: which is to that the
pentode is equivalent to a triode having the
samie clurncteristies as the "45, preceded by
a stage of undistorted amplification having
i gain of 4.75.)

The pentode effeets certain simplifieations
in design, which will he appavent from a
study of the schematic direnit,  Tts opti-
nmm load is between seven and eight thou-
sand ohms.

The reeeiver cirenit is so simple as to
mitke detailed deseription unnecessary. Vol-
ume control for the receiver is taken by
varving the eathode potential of the two
R. I8 stages across a 3.500-0him resistor in
the hleeder eirenit. The shielding necessary
for the variable-rau tubes is the same as in
the usnal sereen-grid receiver.

say

Phonograph Combination

If a phonograph pick-np is desired, it
miay be conneeted in by means of a multiple-
switely, which nst perform the following
tasks in changing over:

(a) Shert out the current-liniting resist-
ance in the plate cirenit of the detee-
tor tube;

Switch a suitablv-hiyvpassed 2,700-ohin
resistor into series with the cathode,
for biasing the grid;

Connect the phonograpl pickup, or its
transformer sceondary, between grid
amd ground of the detector’s inprt
circnit,

Referving to Fig, 3, which shows the
phon