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/ jumped from 18 a week fo 50

—— g Free Book starfed me foward this

GOOD PAY IN RADIO

I had an $18 a woek job in a shoe factory. I'd
probably be at ft today #f T hadn’t resd about the
opportunities in Radio and started traintng at home
for them.’

“Phe tratning National Radio Institute gave me
was 50 practical I wus soon ready to-make $5. $10,
815 o week in spare time servicing Hadio sets.”

“When I finlshed trailnlng 1 accepled a fob as
serviceman wlth a Hadio store. In three weeks
I was made service mufager at more than twice
what 1 earned in the shoe factory.’

St s

L AN N 4

“Elght months later N. R. I. Employment De-
partment sent me to Statlon KWCR 83 a Radle
operator. Nuw [ am HRadio Englncer at Statlen
WSUL I am also connected with Telovision Sta-
tion WIXK."'

“N. R. 1. Tralning took me out of a low:pay shoo
factory job snd put me Intc Radlo at good pay.
Radle is growing fsst. The field is wide open to
properly trained men.”’

73:1#

Many Make $30, $50,
$75 a Week

I S Do you too want a better
Nations] Rad "x":.ﬂ"uu job? Do you too want to
Hrahilaned 1074, make more money? Ra-
dio offers many spare time and full time op-
portunities for good pay and more oppor-
tunities will come with Television.

Get Ready Now For Jobs Like These
Broadeasting stations employ engineers, obera-
tors. station mahagers and pay up to 35,000 a
year. Spare time Radio set servicin® pays many
2200 to 3500 a year—full time servieing jobs pay
many $30, $50. $75 a week. Many Radio Experts
are operating full or part time Radio businesses.
Radio manufacturers and jobbers employ testers,
inspectors, foremen. engineers, servicemen, pay-
ing up to $6.000 a vear. Radio operators on ships
et good pay. see the world. Automobile. police,
aviation, commercial Radio. loud speaker systems,
offer good opportunities now and for the future.
Television promises K jobs soon. Men I trained
have good jobs in these branches of Radio.

Many Make $5, $10, $15 a Week Extra
in Spare Time While Learning
The day you enroll I start sending vou Extra
Money Job Sheets. They show you how to do Ra-
dio repair jobs; how to eash in quickly. Through-
out your training I send plans and ideas that
made good sparc time money—{rom 3200 to $500
a year—for hundreds of fellows, 1 send special
Radio equipment. give you practical Radio expe-
rience—show how to conduct experiments, build
circuits illustrating important Radio wrinciples.

1 Also Give You
This Professional
Servicing Instrument

as partof My Training

Here is the Instrument every Radlo expert needs and
wants—an _ All-Wave., All-Purpose. et Servieing In
strument. It containe everything necessary (o messure A.C.

and D.C. voltakes and currenti: 10 test tubes, reslstance:

adjust and allgn any set, old or new. Tt satisties your
needs for professlonal rervielng afler you graduate—can
help you make extra money servielng sets while learnlng.

how | TrainYou at Home

BE A RADIO EXPERT

Find Out What Radio and Television Offer
Muil the coupon how for my Look. “Rlch Rewards in
ltadlo’” and a sample lesson, They're free to any Tellow
over 18 years old. My book polnts out Radle’s shars
iime and full tlme opportunities. also those coming 1in
Televislon; tells sbout my Tralning In Radlo snd Tele-
vigion; shows you 131 letters from men 1 tralned. shows
what they aré dolng, eirning: shows my Money Back
Agreement. MaIL COUPON in an cnvelope, or paste
on penny post card—NOW!

J. E. SMITH,

President,

National Radio Institute,
Dept. 86X

Washington, D. C.

= J. E. SMITH, President, Natlonal Radio Institute,
l Dept. 8GX, Washington, D. C.

Dear Mr. Smith: Without obligation, send me free a Sample
B Lesson and vour 64-pake Book. *'Rich Rewards in Radio.’" telling
@ about spare time and full time Radio opportunities, and how
| cun train for them at home in spare time. (Please write plainly.)
[ ] ]
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NEXT MONTH—
TELEVISION NUMBER

Television is now undergoing its final polishing stage
prior to its presentation to the public in workable form.
Regular transmission schedules have just been announced
by NBC; August Radio-Craft will help you keep abreast
of these new and important developments,

Service Men, public-address specialists, radio set build-
| ers and beginners also will find in August Radio-Craft
| many valuable articles to their individual liking.
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TRAIN FOR RADIO IN 12 WEEKS

BY MY QUICK, EASY “LEARN BY DOING” METHOD

N A Prepare today to enter a real money-making field
=< by my quick, easy way to learn Radio. Here in my

work

towards a good pay job.

Radio —Television — Sound Equipment

Your training at Coyne s in wonderful, modern daylight shopd on the finest kind of
RADIO, TELEVISION and SOUND EQUIPMENT. Television is surc to come asa
commercial industry, whether this year or next. Talking Picture and Public Address
Systems offer opportunities for the traincd man. Everything possible has been done to
make your stay at Coyne happy and healthful as well as profitable.

Electric Refrigeration Training
included at No Extra Cost

This combination Training (Radio and Refrigeration) can be of great value to you.
Whether you go into business for yourself or get a job working for a Radio Sales and
Service organizatiod, the fact that you are trained in servicing Electric Refrigerators
should be profitable to you. Many Radio Manufacturers also make Electric Refriger-
ators and men with this combination training are much more valuable to these empioyers.
Youcan NOW get this training without extra cost.

No Advanced Education or
Previous Experience Needed

If you can read and write simple English and are ambitious you can be trained the Coyne
way—by actua! experience on a wide variety of up-to-date Superheterodyne scts,
9scillators. analyzers, and test instruments. You learn how to operate television receiv-
ing and transmitting equipment and how to install, test and service public address
systems and sound picture equipment. Coyne training also helps prepare you to qualify
for a government license examination as Amateur Broadcast or Telegraph Radio Oper-
atorand to know Code and Department of Commetce rules. Send coupon for all details,

H. C. LEWIS, President RADIO DIVISION Founded 1899

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Chicago, 1ll.

The remarkable “Learn-By-Doing”

have used this method

school you are trained in 12 weeks for your start
for a better job and a real future. You do actual

equipment.
methods

on a great outlay of Radio

. .

used in the great Coyne Shops train you 1n Radio,
Television and sound equipment servicing. Not
by books . . . Not by Correspondence . . . But all
under the individual guidance of skilled instruc-
tors, and only on similar kind of work you will
meet out on a real job. My methods make it easy
to learn— First you are told how to do a thing
— then you are shown how to do it— then you
do the work yourself. WHERE ELSE CAN
YOU FIND SO QUICK AND EASY A WAY
TO GET PRACTICAL TRAINING IN THIS
GIANT INDUSTRY?

I'LL FINANCE YOUR TRAINING

DON'T LET LACK OF MONEY keep you from sending in the Coupon TODAY.
Learn how you can get training first and take more than a year to pay for it
after graduation. Make your first payment 60 days after your regular 12 \s"eek.s
training period ends. Then take over a yean to pay the balance of your tuition in
easy monthly payments. Hundreds of ambitious fellows D
to get Coyne Training. FILL IN THE COUPON AND MAIL IT TODAY. It will
bring you the details of this amazingly quick and easy way to get your start

. C. e

Part Time Work While Learning
Employment Service after Graduation

If you need part time work to help pay living expenses while training, my
Employment Department will help you get it. They will also give you Lifc=
time Employment Service after you graduate,

Mai! Coupon Today
I’ll Send You All the Facts

Get the new “Coyne Opportunity Catalog.'”
giving all facts about Coyne Training Photographs
of Shops showing students at work on modern radio
equipment under the petsonal supervision of Coyne
Expert Instructors. Also details of my Part Time
Employment Offer, Pay Aiter Graduation Plan and
Graduate Employment Service. Yours without cost.
Simply Mail the Coupon.

r--------—-m—---

H. C. LEWIS, Presldent.

Radio Division, Coyne Electrical School.

500 $, Paulina St.. Dept. B3.8H Chicago, IlI.

Send me your big FREE Book about Coyne Trainlng and give me all
detalls regarding your “Part Time Employment Offer” and '"'Pay
After Graduation Plan” of easy, monthly payments.

i
1
1 name.
1
i
1
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A New Policy!

' FREE INSPECTION PLAN — —

NS T 1t s RS L

Perhaps you're new in Radio—or probably, in previous fThig plan is sim ’ i
P ) 1 y ple—there’s no mystery or red tape—it
%%‘ﬁ%ig‘é"i‘fjﬁg;igf ?ﬁifei;n;gﬁf—kogg(ﬁ'ltg;ilyd }::Dbig gives Yyou every opportunity to inspect the Manual of your

* any edition you might need—get it in a way differently sil:céloqéeltnc:szs iou oyt‘ly @ T ey weVann) TSt i
than ever before offered. Under a new policy—FREL Y g6l QL EORKLERI L,
INSPECTION PLAN—jyou can buy any Gernsback

Manual on Three Days’ Approval. There are thirteen
Manuals and books from whﬂh to choose—every man in LateSt Volume 7 Manual InCIu‘led

* Radio should take advantage of this privilege, Volume 7 of the OFFICIAL RADIO SERVICE MANUAL
—the edition which stampeded the Radio industry this
Here IS How It's Done .’ past year because it was published in a new way—in

Order any GERNSBACK MANUAL illustrated and de- tWelveé monthly installments, is included under this new
scribed on this page—the publishers will ship it to you POlcY. This volume is now complcte—twelve install-
immediately POSTPAID. When it reaches you, inspect its mMents, totaling 1,800 pages, are bound in a hardcover bind-
contents. If, after three days’ inspection, you decide to  er and just packed with information you need today—and
keep the Manual, mail your remittance to the publishers. in the years to come. The coupon below gives you the
If the volume proves unsuitable, return it postpaid. privilege of inspecting this Manual also before you buy it.

% VOLUME 7 %

Newest of GERNSBACK
MANUALS, contalna
scnematle  dingramau

Y 1936 MANUAL

Contains 1,200 pafes
[ove 2,500 1lustra-
tions) nacked with_serv-
ce datn of 1935-3G-37

Y 1935 MANUAL ¥

An authentic radio serv-
fce guide of over 1.000
gag\-s with more than
-000  1lustrations—oon-
tains schematic diagrams
of 1934-33

servi b- e ivers.
lshed, 1,800 pages of Features many old sets
material  whieh radio never previously de-

scribed, early  all-wava
and short-wave sets. auto-
radlos. midget and eigar-
x  recelvers. Includes
data on P.A. amplifiers,
servicing instruments
tube information and
FREE QUESTION AND
ANSWER SERVICE. Size
—9 x 12 inches: flexible,
looseleaf covers.

PRICE $7.00

sc every day.

men U
Wiring

irntions. Bound in hard,
loore'leaf covers
mechanism permits
pages to be removed
and  replaced.  Size—
¥ x 12 inches.

PRICE $10.00

% 1935 AUTO-RADIO * 1934 MANUAL +& % 1933 MANUAL +

tube data and FREE
QUESTION AND AN-
SWER SERVICE. A
handy index makes it
easy 1o find any In-
formation on scrvice

- Master index

and condensers. A com-
plete  section on  Cona
struction

MANUAL +* Contalns  over Thiz 700-page Manual,
OVER 240 PAGES with aver 2.000 illus-
L o o =, - o,
R 1ON o
L:ci-»u!e..\l Binder— | Ay 3gllnm\ ':353%.?.‘.““7?? ing notes — schematics
R |-auTo-raDio || EEEE SR P L
PRICE $52.50 e - A D 1Y ok, tesistora

of varlous

% 1933 AUTO-RADIO
MANUAL %

OVER 250 PAGES
00

144 1913 Redie Rumeroees

 — . Pl Bade Beremy G

ER 5 al )
ILLUSTRATIONS NSty grevious g S 25 T A
Loaseleat Binder— inches:  flexible, inches: flexible. loose-
Flexibie Covers {oose-leat covers. J leal  covers.
PRICE $2.50 PRICE $3.50 PRICE $5.00

v 1931 MANUAL ¥

The first of the famous
1 GERNSBACK MANUALS
re- Official —containa all avallable

OFFICIAL RADIO
SERVICE HANDIBOOK

This Manual contains

= h{““ frald(;?“ 5;”'“‘ Here's  the  sensational
E:tv:rs.u With  over A o Service wiring  diagrams of book on_serviclng. Covers
and over £ Ralio Servi nearly every receiver over 500 topics. Contains

e a special section of 250

Manusl manufactur sine

7. and many prior pages of Operating Notes.
“ete Deractery 1o that year. This par- The book covers: Circuit
recelver—chart showing Cample eo! d nalysis

tUcular edition contrins
850 pagea (including
nugslem(-nu) with over
1,500 Important dia-

operation  of vacuum
tubes — schematic dia.
crams  with color cod-

nE indicated — commer-
cial short-wave recciv-
©rs and adapters and
servicing public address
(-auipm('nb Size ~ 0 x
1 inches:  flexible,
lcoseleal  covers.

8peclallzed Receiver and
Installation Data; Mod-

1.000 pages—over 1,000
fllustrations; hard ¢ov-
ers. Size 0 x 9 inchen.

PRICE $4.00

this  edition. Size ~
Bx12 inches; {lexibie.
looselcal covers.

PRICE $4.50

in¢cluding supelements.

PRICE $5.00

This Policy Includes — SIIZaL SEFpSErrion scavice minuat volume 1 — 1301
— v o — $5.00
* . Is o Icy nc u es OFFICIAL AIR CONDITIONING SERVICE MANUAL :'5“5?00)

'--—--—--------------—-----—----u—------1

RADCRAFT PUBLICATIONS, iInc. -~
How TO Get Any Manual You Need-’ 99 Hudson Street, New York, N.nYc. .
After you have definitely decided whiech Manual you want, Please send me, POSTPAID..............ccovciuinunn.. for three

* fill in completely the coupon at the right. Clip it to your
letterhead or paste on a penny post eard and mail to the
publishers. In a few days your Manual will reach you—
Don’t lose time—send coupon, TODAY, to

days’ examination on approval. In three days I will remit to you the
full cost of the Manual or book selected, or return the volume to
you postpaid.

IN BT Wy S e R OO T BT b 0 N
RADCRAFT PUBLICATIONS, Inc. AdATess ..iiiieiiiee e,
99 Hudson Street New York, N. Y. Gity inenes tiaa e o Y SRy
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““Takes the Resistance out of Radio”
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SERVICE IN RADIO SERVICING
An Editorial by HUGO GERNSBACK

of collecting a fee for keeping patients free from sick-

ness. In China you do not pay a doctor when you are ill.

This is excellent psychology not only from the doctor’s
viewpoint, but from the patient’s as well, as no one likes to
be sick. It is much better to pay a small fee every month or
quarterly to a doctor whe makes it his business to keep
you well.

In the United States, it is the custom, with dentists, par-
ticulavly good dentists, to send their patients an appoint-
ment card every 3 to 6 months for a general cleaning of
the teeth. In doing so, the dentist keeps your teeth not only
in good condition but he can discover the start of decaying
teeth and fill them before the damage becomes more serious.
This, too, is good business for the dentist and the patient
because it saves the patient much expense in the end. It is
an easy matter to fill a tooth that has just begun to decay.
It is quite another matter when the decaying process has
gone so far that the tooth becomes worthless and must
come out. This means expensive bridgework, and special
treatments compared to the trifling cost of filling the tooth
at the time attention was first necessary.

Now, Radio Service should not be any different in prin-
ciple than the two examples given. Up to very recently,
Service Men have been extremely shortsighted in regard to
their relationship with the people whose sets they service,
and they are now paying the penalty of this shortsightedness
caused by having the public mistrust the Service Man and
his werk. The public has come to realize that many Service
Men have taken ruthless advantage of them and now the
average non-technical radio set owner does not place too
much confidence in radio repairmen.

Often when a Service Man was called in, he would im-
mediately run up a bill of $20 or more when there was really
nothing wrong with the set except perhaps a loose connec-
tion or even such a trifling thing as a disconnected aerial
binding post, yet the dishonest Service Man would tell the
radio set owner that the transformer was burned out, new
tubes were needed, etc. Of course after awhile the public be-
came wise to such crude methods and the result was that in
the end these radio Service Men were the chief sufferers
themselves, What usually happened was that the Service
Man who took advantage of radic set owners’ ignorance,
was never called back a second time and he eventually had
to go out of business because he had no more customers left.

In Radio Servicing, as in any other business, it is always
the Golden Rule that counts. No Service Man can expect
to live and prosper if he does not use up-to-date methods and

I N China, doctors, for untold ages, have been in the habit

give his customer a square deal. It is much better for the
Serviece Man to make no money at all on the first transac-
tion because in the end he will get much further with the
radio set owner, once the customer finds out that the Service
Man merits his confidence.

Applying the Chinese doctors’ and dentists’ methods
to Radio Servicing, it is soon discovered that such methods
will in the long run work out most advantageously to the
Service Man. Suppose for instance that a Service Man
has 100 customers or prospective customers on his list. It
should not be too difficult for himn to convince them that for
a fee of from 50c to $1 per month (depending upon the value
of the set) the Service Man or his organization will keep
the radio set in perfect working order for the duration of
the service. In 9 out of 10 cases, with such a method the
Service Man must be “in the money” because in the very
nature of things, most vepairs that come along are small
and inconsequential. Even if a customer has a set that was
entirely demolished by lightning, the Service Man could still
repair or replace it because he would have had enough
income to do so without any quibbling or fuss.

In a vunning business, it is the volume that counts as
well as the law of averages. Out of 100 sets, few will need
very extensive or expensive repairs during the course of a
year. Of course with this method it is perfectly natural to
find that once in a while a customer will take advantage of
a Service Man, but again the law of averages works in favor
of the radioman because people as a whole are honest in
their dealings and the Service Man should experience little
difficulty in this respect. Then also, and this is a big point,
remember always that a Service Man has a tremendous
advantage over the average salesman.

The average salesman has considerable difficulty in get-
ting into people’s homes whereas the Service Man is
ACTUALLY INVITED into the home. Just imagine how a
hard-working vacuum cleaner salesman would jump at such
a chance to be invited by his customer, yet the Service Man
never takes advantage of this great opportunity. It means
that in a large proportion of calls the Service Man can
sell the radio set owner many other things besides Radio
Service. There are a host of electrical appliances which can
be sold to such customers, but of course you must be pre-
pared to show them manufacturers’ literature or samples
and this should not be a very difficult thing,

In this manner the Service Man can double or triple his
income, so why not try it? The Radio Servicing business s
only what yow make it. It is only “bad” if you make it
so yourself.
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"WIRELESS" ON HORSEBACK. Ljncashire mounted
police now carry 6 Ib. radio sefs, by which they
can conduct 2-way speech 2 tol 5 miles. Orders
can be handled between police

WINDS TO HELP RADIO PRAGRAMS. Checking
graphed performance of Bell Tell wind.electric gen-
erator, atop Schooley's (N.|J.) Mountain.

nd-electric genera-
pr to maintain pow-
for the new ''J.
carrier  tele-
phone lines which
will have broadcast
program facilities as
well. A qasoline.
operated  generator
will automatically
take over if wind-
power fails; while an
automatic device sig-
nals  nearest 'ins
habited'’ booster sta-
tion in event of fur-
ther failure. (Unit on
test, above, is des-
tined for Mohave
Desert.)
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THE RADIO MONTH

USSR H I RS L ORI BBBHBI NN Radio is now such a vast and diversified

YOU CAN'T
SAY THAT!

HE censors and their

proponents continued to

struggle along, last

month, losing out in
these United States but booming blithe-
ly in Britain.

In the tight little isle, Pearson’s
Weekly patted itself gently upon the
back, last month, because a radio an-
nouncer prefaced a program by saying
that it was unsuitable for young chil-
dren. A mother wrote in to comment
upon this and to recall that the weekly
had suggested some such sort of pro-
cedure. The B.B.C. alsc announced that
its radio dramatization of “Dr. Cali-
gari” would be similarly intreduced.
It’s a nice little play—about a mad-
house!

Here the estimable Christian Science
Monitor, last month, praised Britain’s
defense of “helpless creatures—children
for one class,” and quotes a letter from
President Byrd of the U. of Maryland,
in which he threatens to throw away his
3 receivers if his two sons won’t stop
listening to blood-curdling programs.
Other educators write similarly, one be-
wailing the fact that his young neglect
their home-work for ‘the radio.” No
one mentions (and, possibly, rightly
so) that persons who cannot control the
actions of their own children might find
it a bit difficult to control one of the
country’s major industries—and no one
else seems to want to control it. Any-
way, why not let the kids enjoy life?
They’re much safer getting their thrills
in their own homes than they would be
sneaking up a back alley with the “Ten
Beautiful Art Studies Weekly” or a
copy of “Sexy Stories.”

But censorship has its opponents, too.
One of these is the redoubtable Hugh
Johnson, who last month went on to say
that even the F.C.Commission’s author-
ity to decide whether stations are
operating “in the public interest, con-

art it becomes necessary for Radio-Craft to
present & survey of important general-

interest monthly developments.
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venience and necessity” gives it too
much power over what may and what
must not be said. William 8. Paley,
President of the C.B.S., widely famed
as a public-spirited citizen, suggests
that listeners cock a suspicious eye at
all attempts to censor the medium
which affords them so much entertain-
ment,

The amount of entertainment s, ac-
cording to Dr. Jay B. Nash, 150,000,000
listener-hours per day. The good Doe-
tor, who is chairman of the Physical
Eduecation Department of New York
University, last month declared, “It is
the morenishness, the stupidity, the
inactivity of it (radio), rather than the
badness, that gives us the greatest con-
cern.” The Doctor is to be complimented
upon having made a contribution to the
nation’s language, if not to its thought,
for “moronity,” not “morcnishness,” is
the word given in our Unabridged.

TELEVISION
COMES ALONG

ELEVISION progress

is apparently similar to

the movement of a

glacter — irresistible,
but awfully slow.

Best sign of last month was N.B.C.’s
announcement of broadcasts to be run
5 hours weekly during the period of a
month. These were planned to include
thrice-weekly hours of stills and charts
for engineers’ check-ups, and twice-
weekly evening hours of live talent and
movie film. Pictures were to be 441 lines
on 46.5 me, with asscciated sound on
49.75 me.

The next most important step of last
month was the provision of a number
of aliases for the cathode-ray and other
tubes. Thus, a C.-R. tube used in an
oscilloscope becomes an Oscillotron,

while, if used in television, it changes
its name o Teletron. An image emitter,

RADIO-CRAFT for

RADIO "WALKERS." The first unit of a series of novel window displays sup-
lied to tube dealers consists of & colorful, comic "walking'!
Eudies representing receiving and transmitting tubes, television tubes, etec.

figures with
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or tube which provides a standard video
signal source as reported in April
Radio-Craft, its a Phasmajector and an
“electric eye” or PE. mosaie pick-up
tube for use in television cameras is an
Electromaluz, and has nothing to do
with refrigeration. The Du Mont Lab-
oratories announced their adoption of
these names.

In Australia, the editor of a Sydney
radio weekly became quite enthusiastic
over an announcement last month that
John Logie Baird, television Inventor,
plans to erect a $50,000 station there.
His enthusiasm was not shared by
Stuart F. Doyle, chairman of the Com-
monwealth Broadeasting Corporation,
who stated that television programs in
England are “anything but entertain-
ing,” and that the sales of teleceivers
there are less than 10,000 per year.
“Unquestionably,” says Mr. Doyle,
“television will be a most interesting
development in the next few years, and
it is up to some brilliant organizer to
find a way of making it commercial.”

E. K. Cohan, director of engineering
for C.B.S., returned last month from
a trip to England and remarked that
British television was good, but that the
public was only curious, rather than
interested.

The reason for such insular apathy
may be revealed in a discussion of tele-
vision which took place in the House of
Commons last month. Member White
said that receivers cost too much; Mem-
ber Simmons added that telly had not
been developed “either geographically or
technically,” and that first-rate artists
were not being televised, which meant
that programs seemed amateurish.
Member Morrison said that the service
was being monopolized by London, and
that it should be extended to Scotland,
Wales and the Provinces.

Meanwhile Marconiphone last month
developed a 37-tube teleceiver which
uses a 3-inch projection tube, working
at 20,000 volts, to project an 18- x 22-
inch image on a screen. And the B.B.C.
advanced plans to telecast the 1938
Oxford-Cambridge boat race and other

RADIO-CRAFT
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TELEVISING THE BOAT RACES. Experience gained here, televising the annual Head of the Rlver race
between rowing clubs from London and elsewhere, was used to good advantage in later televising the

Oxford vs. Cambridge boat race. Insert shows ads.,

reproduced by Wircleas Retailer and Broadeaster.

illustrating how the programs get a boosk

sporting events. Plans call for the use
of mobile units.

In France, work was commenced last
month on the installations of under-
ground high-frequency cables, capable
of carrying up to 4,000 ke. These cables
will link Paris with Limoges, Bordeaux
and Toulouse. They will carry tele-
vision. radio broadcast and telephone
conversations simultaneously.

RADIO AND
EDUCATION

LEVELAND, Ohio,

schools last month be-

gan work on a muniei-

pal school-of-the-air.
The sum of $42,000 has been allotted
to this work, which will include special
news broadcasts, broadcasts for chil-
dren of pre-school age, dramatized
school lessons, programs for parents,
special events broadcasts, ete.

N. Y. University last month 1ssued
an announcement of a summer school
to teach preparation and production of
radio programs. Besides staging their
own shows, students will visit N.B.C,,
C.B.S. and other studios, will hear lec-
tures, etc. The best student programs
will be aired.

(Continued on page 42)
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NO CONDENSERS! Mr. Paul Ware's "inductance
tuning system'  (Radio-Craft, Feb., '33, "New

Condenserless Tuning System Demonstrated!™}, as
a 2-gang, complete unit looks as shown st left,

"

NEWEST ROBOT. A 'psycho-radio robot,' as the
awesome thing is called, is the device, shown at
right, which was recently exhibited at the Interna-
tional Exhibition of Invention at Sheffield, England,
last month, It answers questions and claims
to read thoughts!
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STUDIO-TYPE TELEVISION CAMERA. Br utilizing
the ultra-sentitive iconoscope as the pick-up tube,
Fernseh, A. G. (Berlin, Ger.}) produced a camera,
for indoor television scenes, which measures only
17x 12x8 ins. wide. The handle on the side of
the device is used for focusing. Twin lenses include
one lens for focusing: both are 'optically coupled.”
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RADIO AFLOAT AT NORTH POLE

Above, and at upper-right, show part of Soviet
Russia's 4-man expedition to the North Pole, on
an ice floe; icebreakers rescued the men Jast Feb-
ruary {photos rcached U.5.A. in April). Radio oper-
ator E. Krenkel is shown [above) inside his radio
station; Reaching {upper.right} for 2 pedal on the
sted-mounted power generator—the wind-driven
power unit may be seen, partly, in background—
for this '"furthest North'' radio station, is dvan
Papanin, '""Hero of the WU.5.5.R."*

$35,000 SOUND DISPLAY ON WHEELS!

A 2-point exhibition tour, 7,000 miles, by 3 RCA
officials, In a special Pullman car (A. below},
started last month. Polint I: to show dealers the
manr markets for sound products; point 2: to spec-
tacularly show architects, engineers, building own-
ers, entertainment operators, industrial managers,
and school administrators in” 24 principal cities of
the United States, the features of new sound equip-
ment. In addition to living quarters, this “itinerant
museum'’ sports a scetion {B) for demonstrating
record and film sound and talkies equipment
interphones, school and other permanent soun
systems; and a section (C) for showing portable
sound equipment, varlous electronic devices, etc.
On the observation platform are mounted mile-
range loudspeakers (arrow, in A, fhdicates one of
two) to serve up $peech and music; same-type units
are finding application, ar sugyested in t isaues
of Radio-Craft, in the direction of fire-fighters,
ship-to-dock ¢communication, and so-on.

"»

(Photo—Sav({uto

TINY TELEVISION-NEWS CAMERA

We see, at left, how American engineering has
helped  perfect European television equipment;
Zworykin's |conoscope has been utilized to perfect
a television pick-up camera only a foot square and
3 half-foot widel The outdoor television-news re-
orter finds in this one case all the video equipment
e requires, plus a built-In sunshade and dual-lens
focusing device, all in a cast-aluminum casel! {The
sound pick-up apparatus, of course, Is not included
in this set-up.) A companion small-space television
camera Is illustrated on the preceding page, both
cameras being a product of Fernseh, A.G. (Berlin,
Germany). Note however that the s'ud'io-fype camera
is somewhat wider than the outdoor type, and un-
like the latter its television and focusing lenses are
mounted in a parallel plane.

RESISTOR GENERATES |NFRA-RED RAYS!

At lower-right you see how a resistor dutifully helps
take its own picture in pitch-blacknessl [llustration
serves the dual purpose of demonstrating fo ex-
perimenters how infra-red rays may easily be
generated, and how weil-made resistors will stand
up under considerable overload. In the test, a
380-chm Continental Carbon "Ultrawatt"-type re-
sistor rated for a normal Joad of 10 watts was
connected across [18 volts A.C.; and then sus-
pended over the face of the voltmeter recording
the line potential, An exposure of 30 mins. on
hypersensitized infra-red negative material recorded
the invisible rays radiated by the resistor {over-
loaded 384%), and their reflection from the face
of the meter. (Do you remember?: April, ‘38
Radio-Craft showed how Invisible cathode rays
helped visuelize electron flow: and the Sept., ‘36,
issue showed how Invisible X-rays made visible
inside cpaque containers, faulty wiring, defectlve
components, etc.)
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LONDON
(ENGLAND)

)

& 8
BERLIN, (GERMANY)
{MYSTERY STATION

_SECRET
STORSENDER"

S

ARABIA
( PALESTINE)

EUROPE’S UNDECLARED RADIO WAR!

Arn Englishman tells of the relentless radio propa-
ganda war being fought on the Western Hemisphere.
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Great War. In 1916, when the Ger-

mans could no longer use their sub-
matine cables, they communicated with
their military attaché in Washington by
radio messages in code, sent by indirect
routes. Unfortunately for them, this
code soon fell into the hands of the
British.

Toward the end of the War, there
was so much use of codes that, when the
news of the Armistice was announced
from the Eiffel Tower, not in code, sev-
eral operators refused to believe what
they heard, thinking the enemy was
playing a trick!

Over here in England, radio sets were
forbidden during the War, and it was
rumored that listeners had secret an-
tennas fixed in disused chimneys. This
may have been true; but I know that a
similar thing occurred in Germany just
after the War. In the occupied area, the
Allies forbade the use of broadcasting
and its reception within the area. Some
German friends living in Cologne told
me that they had an indoor antenna and
so did many of their friends. The an-
tenna was taken down when the set was
not in use.

The first radio propaganda on a big
scale was put out by Moscow. The Rus-
sians now broadcast propaganda in
about 15 different languages, and they
have the most powerful transmitter in

HE use of “wireless” (radio) as a
national weapon hegan during the
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Europe. It has the same power as WLW,
Cincinnati. Soon, however, the British
Broadeasting Corporation is to build 2
powerful shortwave transmitters which
will be the most powerful in the world.

The Russians are fortunate in that
their time is 2 hours ahead of Central
European Time, so that after their own
programs, they ean use nearly all their
stations for broadeasting to the rest of
Europe.

The Germans have made great efforts
to jam the Russian transmissions. Some
German friends of mine had a town
house which they were compelled to
lease to the secret police. The owners
discovered by accident that the police
had installed a Storsender, or “inter-
rupting station.” It was intended for
the interruption of the transmissions of
the Russian station of Minsk, a town
less than 50 miles from Russia’s west-
ern frontier.

The moment that the propaganda in
German starts from the Moscow station,
interference begins. On the long waves
it takes the form of Morse (code) or a
kind of dynamo hum. On the shortwave
transmission, the German interference
is usually made by the continual playing
of a phonograph record. The record is
usually one of the waltz Ramona, but
the Germans do use one other record,
and this is of a slow fox-trot.

I know several Germans who listen
to the Russian transmissions. This

t938

means that the jamming is not always
successful. This is especially noticeable
on the short waves, where the skip dis-
tance effect may mean that you ecan
hear the transmission but not the inter-
ruption. On the medium waves, things
are different. Only a few weeks ago, 2
German told me that he tried to hear
the speeches of Ilerr von Schuschnigg,
the former Austrian Chancellor, but
that he was unable to because they were
jammed by the German authorities.

The most exciting event on the short
waves took place last spring when a
mystery German station suddenly ap-
peared on a wavelength of 29.8 meters.
Some say that it must be outside Ger-
many, but nothing has ever been proved
about this station. From 10 till 11 every
night, it gives anti-Nazi propaganda,
talking, for example, of the “gruesome
barbarities of the Hitler regime.” A
German told me that the first night
after this station was first heard in
Berlin, half the population of the town
knew ahout it. The station was said by
the announcer to be in Berlin, but it
could not be traced.

It was thought that the transmitter
was placed inside a car, and the vehicle
driven round the town; but when I
listened here in England, the signal
strength seemed too constant for that
to be the case. After a time, the German
authorities caused such severe jamming

(Continued on page 39)



RADIO CREATES

Mr. Halbran, applying to fashion an amaz-

ing and endless variety of patterns created

. by television facilities, has instituted an en-

3 tirely new tool for the stylist! Mr. Eichberg's
engaging description, of how these patterns

g . —due to a pencil of light moving at light-

ning speed—may find application in many

== a new fields, will interest Radio-Craft readers.

As told to

ROBERT EICHBERG

Fig. A. Mr. C. E. Burnett is here shown setting up and photographing
the complicated electronic designs discussed in the fext.

EXTILE designers and
; others whe must pro-
H duce patterns in in-
finite variety breathed
a sigh of relief when engi-
neer C. E. Burnett of RCA’s
Television Research Labo-
ratory produced a ‘radio
kaleidescope” (as the writer
dubs it), the heart of which is the good
old cathode-ray—or “C.-R.”—tube, as
used in television and oscilloscope work.
(See “New ‘Resolution Tester’ for
Cathode-Ray Tubes,” QOct. '87 Radio-
Craft.—Editor)

As you no doubt know, the patterns
appearing on the screen of a “C.-R.”
tube may be governed by the voltages
of various frequencies applied to the
horizontal and vertical scanning elec-
trodes. Innumerable patterns can be
made to follow each other across this
screen, and any that appear to have
interesting (i.e., commercial) possibili-
ties can be halted in its mad dash and
anchored fast simply by proper manip-

10 RADIO-CRAFT

By ANDREW W. HALBRAN
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ulation of the controls!

Once it has been observed,
it may be altered slightly—
or greatly, for that matter
—by adjusting the biases
(voltages) and frequencies.

Nice though a pattern on
a C.-R. screen may look, it
is of little value, save to
study, unless it can be recorded in per-
manent form. This is easily done by
means of a camera. A photograph of
the image is snapped, and that’s all
there is to it. The tube’s controls can
be readjusted and a new pattern pro-
duced, while the films are developed
and the prints sent wherever they are
likely to do the most good.

Mr. Burnett is seen with the com-
plete set-up in Fig. A. On the screen
there is a pattern which looks much
like a series of small cream bottles; it
might be suited to sports dresses for
country wear or a milkman’s uniform,
or to paper used to wrap butter, etc.

A slight turn of the controls, and the
bottle-effect vanishes. The spaces be-
tween the horizontal rows of bottles
grow larger and the bottles themselves
are broken up, while a dotted effect,
much like that which would result by
weaving a heavy white yarn through
a dark background appears to link the
larger white blecks. It's practically a
Scotch plaid (See Fig. B.), save that

e
i

LTy

@ s>l

i
|‘,I<.l A’ ' ‘“!J

LTSS TR e

JuLy, 1938

for




AMAZING

the print is black and white, instead of
being in every color of the rainbow,
with a few extra added for good meas-
ure. As the illustration (Fig. B1) shows,
it is an ideal pattern for a gay Tam
(Q’ Shanter. And it is also highly suited
for use in blankets, golf socks, sport
coats, skirts and sweaters—even for
the background of the label on a bottle
of Scotch!

Did you notice the dots between the
blocks? Re-tuning the radio kaleido-
scope brings them out as the dominant
motif. (See Fig. C.) They make an
excelient all-over small-figure pattern,
suitable for silk dresses, scarves, neck-
ties, and so forth. (See Fig. C1.) It is
even said that they inspired a wall-
paper manufacturer and a producer of
china-ware.

RADIO KALEIDOSCOPE CREATES
“ELECTRONIC SNAKESKIN" PATTERN!

The “electronic snakeskin,” used as a
pattern for the shoe, may also be traced
to a slight re-tuning from the plaid. Its
effect is a deformation of the regular-
ity of the blocks, with complete separa-
tion between the vertical rows while
broken bands run between the horizon-
tal rows. The pattern (Fig. D) may be
printed upon or woven into the fabric
of which the shoe (Fig. D1) is made,
and a manufacturer has already signi-
fied his intention of bringing out such
a model!

This finding of patterns through elec-
tronic means is by no means an entirely
hit-or-miss affair. Research has proven
that given frequencies may be relied
upen to produce patterns of a certain
sort. If, for example, a chain effect of
linked lines is wanted, the electronic
designer looks at his frequency chart,
sets the controls and—presto!-—a pat-
tern similar to that used on the bracelet
illustrated appears. The basic pattern
is seen in two different forms in the
accompanying illustrations, Figs. E
and F. The former, you will notice, is
precisely the design employed in the
bracelet (Fig. E1); the latter, which
is but little different, opened up an en-
tirely new line of thought. It proved

R
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to be the inspiration for a new pattern
of decorative stitching, used to edge
handbags and wearing apparel. But
that was not all! The building and
metal industries are expressing their
interest in it, for they say it reveals
the possibilities of a new type of joint.

Linked lines are also the basis of the
basket-weave pattern which the cathode-
ray kaleidoscope produces. A designer
of women’s accessories said, “It will
make handbags which are simply
fetching, my dear,” and promptly drew
a sketch (See Fig. Gl1.) to prove her
words. Designers of draperies also plan
to make use of this pattern in black
background interwoven with heavy gold
thread.

A little shift in the tuning controls
breaks up the design into separate
dashes which combine to form waves.
Notice how the pattern in Fig. H is
broken at the edge of the C.-R. tube's
screen. A defect? Not at all! The break
is utilized as a border for the lamp-
shade shown in Fig. H1. It gives the
logical finish to the design as a whole.

The lines were quite regular in that
cathode-ray pattern. Adjusting the fre-
quency robs them of their regularity
and provides a new pattern—the zigzag
effect of Fig. I. A designer of fans fell
in love with it, with the result seen in
Fig. I1. As the pattern effect is that of
a flash, and as it was produced by the
use of electronic apparatus, it might
be termed the fashion industry’s first
real Radio Fan.

But the comparatively simple pat-
terns described are not all that this
apparatus can produce. It can make

(Continued on page 38)
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Fig. B. The felevision receiver-projector of the future.
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Fig. A. Artist's conception of the centralty-located teievision transmiting tower.

TELEVISION WITHOUT SCANNING?

Will telescopes and periscopes replace our present com-

Fig. |. Fundamental optics of the predicted tele-
vision system. Extreme simplicity prevails.

VERY television worker has gazed.

in his dreams, upon the El Dorado

of a television system without sean-

ning. The development of spot-by-
spot scanning systems with all of their
associated difficulties often cause the
tired engineer to think about a system
which has none of these objectionable
seanning features.

AN ANALYSIS OF PROBABILITIES

When we talk to a television engineer
about the possibility of eliminating
scanning, he will usually pass off your
guestion with a smile of aloofness and
imply that this possibility belongs to
fiction writers. One ecan point out numer-
ous examples in industrial history
which reveal that ideal systems in
theory are seldom resolved into practi-
cal devices. The gasoline turbine which
eliminates reciprocating parts for auto-
mebile engines has never been per-
fected; the continuous 1running film
camera and projector without intermit-
tent movements for motion picture

12.

plicated television scanning apparatus?

A well-known

television pioneer leaves the beaten path and reasons-out
a new television concept. Compare Mr. Sanabria's obser-
vations with those of another forward-thinking technician,
Mr. W. E. Shrage, whose article, ""Ultra-Ultra-Microwave
‘Radio’ of the Future," in the January 1937 issue of Radio-
Crafi, too, discards many hide-bound ideas.
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science has never displaced the regular
jerking mechanism (or has it?—Edi-
tor); the flapping wing airplane which
takes off and lands like a bird has never
been a competitor of the propeller and
rigid wing system.

Such illustrations are the thoughts of
the pessimist who represents the mod-
ern version of the man who thought
that the automobile would never dis-
place the horse, or the commonplace ob-
servation that “Yon can’t stop a roaring
train with wind” prior to the develop-
ment of the air hrake. In contrast with
the above examples we find many seem-
ingly ideal devices: the water turbine,
the steam turbine, the induction motor,
the ctrcular saw, and hundreds of other
examples of how fuss and commotion
have been eliminated by the hard work
of engineers who believed fundamen-
tally in the slogan, “We can always
improve.”

The late Clarence Darrow explained
that he stopped to analyze earefully the
accuracy of his thoughts when he found

RADIO-CRAFT

himself agreeing with the majority in
any controversial matter. He was con-
vinced that “The majority is always
wrong.” He reasoned that basically,
higher intelligence is a characteristic of
(Continued on page 57)
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Fig. 2. A periscope in the home window picks up
the transmitted television signal!
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NEW RADIO SERVICE “CAR"

120 miles to | gallon of gas! That is economy which Service

Men will readily appreciate.

This Motor Scooter and side-

trunk is a practical "buggy", especially for suburban use.
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arette girl suddenly burst forth
on posters throughout the nation,
posed on a new kind of a contraption

SINCE the day the Chesterfield cig-

MAX'S
RADID SHOP we

Fig. B. Adaptable to mobile P.A. systems,

which looked like 4 motorized scooter,
popularity of this mode of conveyance
has risen by leaps and bounds.

Throughout the country, spread the
fad of getting about on these zippy
little motor horses. It didn’t take long
for local merchants to realize that here
was the ideal low-cost transportation
for light deliveries if some sort of a
carrying device could be attached to
the conveyance.

The manufacturers of these Motor
Scooters quickly grasped the signifi-
cance of this situation and set their en-
gineers to work, ,deyveloping the kind
of models needed for commercial appli-
cation. They soon : produced several
models—of which the best one for
radio Service Men is illustrated.

The handsome trunk built into the
side-car position offers plenty capacity
for the transportation of—test equip-
ment, tubes, manuals, parts, tools, com-
plete small radio sets and large radio
chassis and speakers.

Here indeed is the answer for the
Service Man to his problem of cutting

A
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Fig. A. Reproduction of the cover painting.

down the transportation expense in-
volved in service calls.

LOW-COST TRANSPORTATION FOR
SERVICE MEN
The maintenance of one of these Mo-
tor Scooters is scarcely more than that
of a bicycle. The Service Man can ride
from 100 to 120 miles on a gallon of
gasoline, license costs are at a minimum
and it takes very little “elbow grease”
to keep the unit sparkling like new—
which helps a lot to attract and hold
the attention of prespective customers.
(Continued on page 54)
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Some of the branches of America's Radio Colossus,

HAT transpires behind the scenes of radio’s largest
Wcorporation? How does it thrive? What is the nature

of “its transactions? How does this large organization
fit into the commercial structure of our industry and coun-
try? These are some of the gquestions which the layman
would like to have answered.

There are few companies in the United States whose
ownership is more widely distributed than that of the
Radio Corporation of America. Its stockholders are situated
in every State of the Union. Since its business is essentially
one of widespread public service it is only fitting that its
ownership should be so widely shared.

Altogether there are approximately 242,000 owners of
RCA stock. Forty-three per cent of this total number (more
than 100,000), strangely enough, are women. More than
half of the total number of stockholders (approximately
135,000) own 10 shares or less. Fifteen per cent of these
stockholders (some 35,000) own 1 share each and only 10
per cent own as much as 100 shares each. No single indi-
vidual owns as much as % of 1 per cent of the total stock.
RADIO-CRAFT JUuLY,
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AMERICA’S
RADIO COLOSSUS

Here are some interesting and revealing
facts, which seldom come to the attention
of the general public, concerning Radio's
largest and most far-flung organization.
IR e R R

This indeed is one of the most widely spread and owned
corporations.

In its structure this organization has some of the finest
brains in the country, some recent additions being former
vice-President of the United States, General Charles G.
Dawes; and the eminent Engineer and President of the
J. G. White Engineering Corporation, Mr, Gano Dunn. To
give an idea of its many ramifications we will refer briefly
to the principal events which have taken place since the
first of this vear as outlined at the 19th Annual Meeting of
the stockholders of RCA.

FINANCIAL TRANSACTIONS

In accordance with its recently-established policy of con-
centrating its investments within the ‘United States the
company, during the months of January and February, sold
its Japanese and Canadian stockholdings. Its holdings in
the Japanese Company (Victor Talking Machine Company
of Japan, Ltd.) were sold for $2,000,000. This transaction,
however, included an extension of licenses, resulting in con-
tinuing royalties paid to RCA. Against this amount the
company thus far received $1,750,000 in cash, the balance
of $250,000 falling due January, 1939,

(Continued on page 59)
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SERVICING UNIVERSAL A.C.-D.C. RECEIVERS

By special permission of National Radio Institute Radio-Craft is pleased to present
an outstanding article, of exceptional importance to the average radio Service Man,
which appeared in a recent issue of N.R.l.'s house organ National Radio Neuws. This
article is of unusual value to the practical man not only because it describes time-
saving procedure but also because it explains in detail just why this procedure is
preferable. Service Men will do well to actually study this article.
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NE of the most conunon types of
receivers brought in for servie-
ing is the “cigar box” type uni-
versal A.C.-D.C. receiver using a

T.R.F. circuit with 4 or 5 tubes. Sets
like these have been widely distributed
over the entire country and have been
sold at extremely low prices. Since man-
ufacturing costs must obviously be kept
down when a receiver complete with
tubes is to sell for less than $10, low-
grade parts arve often employed. Break-
downs are frequent, and Service Men
are expected to make prompt repairs.

Unfortunately for the customer, it
costs very nearly as much to repair one
of these small receivers as a larger set.
When a custoner hears the estimate of
service costs, he generally exclaims:
“Why, T can buy a new radio for less
than that!”

This is true, sad to say, but the
business-like Service Man will point out
that the parts in the new receiver will
be no better than these in the old one,
and the same trouble will undouhtedly
develop in a short time. On the other
hand, if the old receiver is repaired,
using first-class parts which the manu-
facturer could not afford to employ,
excellent results may be expected. The
cost of service work on one of these sets
should really be considered a part of
the purchase price, for the value of the
receiver will be increased in exact pro-
portion to the value of the new high-

grade parts. Such a line of reasoning
seldom fails to bring in the job at a
high enough price to give the Service
Man a fair profit,

Although this article deals primarily
with the servicing of “universal”-type
(or A.C-D.C.) T.R.F. receivers for
which circuit diagrams are not obtain-
able anywhere, the procedures described
apply equally well to these T.R.F. re-
ceivers when circuit diagramns are at
hand, and will also prove of value in
servicing universal A.C.-D.C. super-
heterodyne receivers,

The signal circuits of a midget T.R.F.
radio set are extremely simple. Gener-
ally there is one stage of radio-frequen-
¢y amplification using a 6.3-volt super-
control pentode tube such as the 78,
6D6 or 6K7. The former two types have
the same base and are interchangecable,
while the latter uses an octal base.

The R.F. amplifier feeds into the de-
tector, which uses a pentode tube hav-
ing a sharp plate-current cut-off
characteristic. Interchangeable, type
6C6 or 77 tubes, or the octal-base 6J7
tube will generally be found in the
detector stage.

The audio output of the detector is
fed by means of resistance-capacity
coupling inte the power output tube,
which is generally a type 43 pentode.
This tube in turn feeds the loudspeaker;
although a dynamic loudspeaker is more
often used, you will occasionally en-
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Fig, 4. The rectifier and filter circuit.
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counter a magnetic speaker,

In some sets one or more dummy
tubes will be found, with only the fila-
ments connected into the circuit. As
long as the filament circuit is not open,
the condition of a dummy tube is im-
material; in fact, defective tubes are
often used originally by the manufac-
turer to keep costs down while making
the customer think he is getting a
larger receiver.

TYPICAL "UNIVERSAL" CIRCUIT

In Fig. 1 is shown the typical signal
circuit arrangement of an A.C.-D.C.
T.R.F. receiver. There are several
peculiarities which should be noted;
these are: (1) the chassis may not be
an electrical part of the circuit, in
which case the ground symbels simply
indicate that the parts so marked are
connected together; (2) the screen-grid
of the R.F. tube gets the same potential
as the plate; (3) an external ground
connection is not used because one side
of the power line (which connects to the
receiver circuits) is grounded; (4) the
small coils connected to the primary
R.F. coil windings provide capacitative
coupling in addition to the usual induc-
tive, primary/secondary coupling,

The aerial for a midget set is usually
of flexible wire, permanently attached
to the set and connected to the receiver
input circuit through a small tubular
or mica condenser. This aerial wire may
be grounded to a water pipe or other
external ground, in which case the R.F.
signals picked up by the ungrounded
side of the power line will flow through
the primary of the 1st R.F. trans-
former, then through the antenna con-
denser and the aerial wire to ground.
The R.F. signals passing through the
primary induce a signal voltage in the
secondary in the usual way.

If the chassis is an electrical part of
the circuit and the line cord plug is in-
serted in such a way that the chassis
connects to the hot (ungrounded) side
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of the power line, you may get a shock
when you touch the chassis if some part
of your body is grounded. If you get a
shock, reverse the line plug if the source
is A.C.; this will conneect the chassis to
the grounded side of the power line. In
the case of D.C. power you cannot re-
verse the plug, for that would make
polarity incorrect; you will simply have
to avoid standing on a concrete floor (a
good ground), and avoid touching any
grounded object while working on the
set with power on. With either A.C. or
D.C. power, never make a direct connec-
tion from the chassis to an external
ground, for this may short-circuit the
power line and blow the line fuse.

TYPICAL A.C.-D.C. POWER SUPPLY

Figure 2 shows a typical power sup-
ply circuit used for both T.R.F. and
superheterodyne universal A.C.-D.C.
sets. A 25Z5 tube is connected as a sin-
gle half-wave rectifier, but where the
loudspeaker field coil is energized inde-
pendently of the receiver circuit, there
will be a separate connection to each
cathode and an extra filter condenser
connected directly across the loud-
speaker field, as indicated in the dotted
circle at the right in Fig. 2.

The tube filaments in a universal re-
ceiver are wired in series, with each
filament requiring 0.3-ampere. The fila-
ments of the type 25Z5 and 43 tubes
require 25 volts each, while the 6D6 and
6C6 tubes each require 6.3 volts. This
makes a total of approximately 63 volts,
and means that the filament voltage-
dropping resistor must drop 115 - 63, or
approximately 52 volts., Since 0.3-
ampere flows through this resistor, it
will have an ohm value of 52 +0.3, or
approximately 175 ohms.

If pilot lamps are used, they are
usually placed in series with the voltage-
limiting resistor. Each lamp is operated
at about 4.25 volts, and hence the re-
quired veltage drop across the limiting
resistor is reduced by this amount. Two
pilot lamps connected as in Fig. 3A
reduce this required voltage drop by
8.5 volts. (Although the lamips are rated
at 6.3 volts, they are operated at 4.25
volts to prevent burn-out on surges.)

Pilot lamps are always shunted by
resistors, for these lamps do not draw
as much current as the tube filaments.
The shunt vesistance will be equal to
the shunt current (the difference be-
tween the 0.3-ampere filament current
and the pilot lamp current) divided into
the voltage across the lamp or lamps.

Pilot Lamp Color Code. On A.C.-D.C.
sets, only 2 types of pilot lamps are
ordinarily used; these can be identified
by the color of the glass bead through

which the filament-supporting wires
pass. A mazda No. 40 lamp with a minja-
ture screw base draws 0.15-ampere and
has a brown-colored bead. A mazda No.
46 lamp with a miniature screw base
draws 0.25-ampere and has a blue bead,
while a mazda No. 44 lamp with a
bayonet base also draws 0.25-ampere
and has a blue bead. A third type of
lamp, having a white bead and drawing
0.20-ampere, is infrequently encoun-
tered. Replace burned-out lamps with
new lamps having the same bead color
and voltage rating (6.3 volts).

You will occasionally find 2 pilot
lamps connected in series directly
across the 110-volt line, with no shunt
resistor across them. These will be 110-
volt Japanese lamps similar to those
used on Christmas trees. They are con-
nected in series to operate at half-
voltage, thereby having longer life
while still giving sufficient light to
illuminate the tuning dial,

Types of Filament Resistors. Various
types of filament voltage-dropping re-
sistors .are used in universal A.C.-D.C.
sets. Many of the earlier models use
ordinary wire-wound resistors mounted
under the receiver chassis. The chief
disadvantage of these is that the heat
which they radiate causes deterioration
of nearby receiver components, chiefly
the electrolytic condensers.

Line cord resistors, having the re-
sistance wire embedded in asbestos and
placed in the line cord along with the
usual 2 copper wires, are now widely
used because they keep the dissipated
heat entirely out of the chassis. Line
cords are easily identified by the fact
that they have 3 leads instead of 2; the
resistance wire is connected to one of
the line wires, the connection being
made directly to one of the prongs on
the line cord plug. The line wire which
connects to this same prong may be
identified with an ohmmeter, and al-
ways goes to the rectifier plates. The
other line wire will go to the ON-OFF
switch which is mounted on the volume
contrel of the receiver.

When a receiver which uses a line
cord resistor is in operation, the line
cord becomes quite hot, but this is nat-
ural and is no cause for worry. Never
attempt to shorten the line cord when
it has a built-in resistance, for this
would reduce the resistance value and
affect the operation of the receiver.

Ballast tubes are even more satisfac-
tory than line cord resistors for fila-
ment voltage-dropping purposes. These
tubes can now be secured with either
glass or metal envelopes, the metal en-
velope being the more popular. The re-
sistance element is mounted inside the

Fig. 4. The detector screen-grid obtains its bias
from the cathode of the power tube.

envelope and connected to prongs on
the tube base. Oftentimes taps are pro-
vided, with connections to tube prongs,
to eliminate need for separate pilot
lamp shunt resistors; an example of a
ballast tube having one tap for this pur-
pose is shown in Fig. 3B.

When a ballast tube burns out, al-
ways replace it with another having
exactly the same number. This is neces-
sary because the tubes are made with
many different ohmic values and with
many different arrangements of prong
connections. Ballast tubes become very
hot while in use, but as the heat is
above the chassis, critical parts in the
receiver are not damaged.

Service Men are sometimes asked to
replace line cord resistors with ballast
tubes: space limitations make it in-
advisable to attempt this, for midget
receivers are quite compactly construct-
ed. Incidentally, an ochmmeter provides
the quickest way of identifying the vari-
ous prongs on a ballast tube.

Rectifier Circuit Variations. A single
1278 rectifier tube or even a type 37
triode with grid and plate connected
together may be found in a circuit ar-
rangement like that in Fig. 4. Since
supplying field excitation to a dynamic
speaker would place too heavy a drain
on the rectifier, you may expect to find
a magnetic loudspeaker in a receiver
having this power pack circuit. The
0.1-mif. condenser connected across the
power line tends to prevent interfer-
ence from entering the receiver by way
of the power line. Oftentimes a 2,000-
ohm, 1-watt resistor is used in place of
the more efficient but bulkier and more
costly filter choke, as indicated inside
the dotted circle in Fig. 4.

Sometimes you will find a circuit
which uses two 12Z3 tubes connected
in place of a single 25Z5; the circuit
will be the same as that in Fig. 2 ex-
cept that the 2 diode sections of the
rectifier tube will be in separate enve-
lopes. The filaments of the two 12Z3
tubes will be in series and will together
be electrically equivalent to the filament
of a single 2525 tube. This gives the
set an extra tube and is therefore an
advantage from a sales standpoint. The

(Continuwed on page 46)
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SERVICE MEN!—

REPAIR YOUR CUSTOMERS' SETS
“"BETTER THAN NEW''!

A Service Man of over 12 years' experience, and who for the past few years has
personally supervised an average of about 1,500 jobs per year, gives you the
benefit of his practical experience. Most important of all he shows you in simple,
straightforward fashion wherein lie the moneymaking possibilities of radio service.

GEORGE W. HALDER

e T T
M questionable merit who, as a

whole are very much underpaid,
very much abused and very much under-
rated. They believe that they belong to
ah upper strata of humanity affiliated
with the geniuses of the mechanical
industry. Why? Because, with the aid
of several hundred dollars’ worth of
scientific instruments, they can cause a
silent radio set to once more give forth
raucous sounds, which they proudly ex-
plain to the customer, is the same re-
ception he once had when the radio set
was new.

They believe that by nerely replacing
a punctured condenser, or an open re-
sistor, they have accomplished a miracle
and “repaired” a radio receiver. Proba-
bly the variable condenser plates are
dirty, the bearings dry and squeaking,
the volume control noisy, the speaken
rattles now and then, the resistors have
changed value up to 50% of their orig-
inal tolerance, but what of that, their
job is done—the “radio” is once more
running.

So it is sent back:to the customer, and
the customer wonders why he had to pay
s0 much money to have a 25¢ part re-
placed. The customer was probably told
he would have his set returned as
good as new, and he finds that it is not
much better than before it stopped, so,
and not without some justification, he
calls the radic service business a
“racket,” and the next time he has
trouble he calls the janitor, or some
high-school boy, and probably gets an
equally good job for one-fifth of the cost.

THE "SCREWDRIVER MECHANIC"

Service Men wonder why business is
not as good as it could be; probably an
analysis of their shop methods will ex-
plain a lot! Thousands of dollars’ worth
of business is lost every year to the part
time worker, and the screwdriver me-
chani¢, who operates from his cellar, or
attic, repairing his friends’ ‘“radios,”
and just as long as he can turn out as
good work as a professional shop, just
that long will he continue to do a thriv-
ing business. Every dollar’s worth of
work done by this type of mechanic rep-
resents a loss of $3 to 35 to a legitimate
shop. The only way to stop this loss is
to turn out work of such excellent qual-
ity that he can no longer hope to com-

OST radio Service Men look upon
themselves as technicians of un-
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SAYS THE AUTHOR:—

"The extra preliminary work (herein
described) takes time, so does the proper
adjustment of the selectivity curves;—but
it makes for satisfied customers, you get
fewer call backs, and you are perfectly
justified in charging more for your work.

"Don't be 'price conscious,’ cleaning
and alignment as described herein is
worth $5 of anybody's money and when
you return the radio set to the customer
you are proud of your work. Tell him what
you have done, explain it to him while
you install the chassis in the cabinet, teli
him about the oscilloscope. He may not
admit to you that the set is any better,
but how he will brag about it to his
friends!—and that is what makes good
businessi—a satisfied customer giving you
free advertising every time anyone men-
s tions ‘radio't"

pete with you—and educate the public
to the fact that your work is worth the
difference.

No workman in any line of industry
is really expert until he is conscientious-
Iy thorough on every job, until he has
an open mind ready to receive new
thoughts, and methods which might be
an improvement on his methods, and
until upon completion of a job he can
honestly say, “This job, barring the cus-
tomer’s restrictions, is perfeet, and as
good as new.”

It is not sufficient to just repair a
set, 1t must go back to the customer’s
heme performing as good, or BETTER
than it did when he first bought it. This
means a satisfied customer, and a satis-
fied customer will talk, and word of
mouth advertising is the most powerful
type of advertising in the world.

Of course there are plenty of shops
with full equipnient and ecompetent tech-
nicians in charge, who turn out perfect
repair jobs, but on the other hand there
are countless hundreds of shops which
turn out very poor work, either through
lack of ability, or probably the greater
evil, insufficient knowledge of proper
servicing methods.

The author has been actively em-
ployed in radio service work for over 12
vears, for the past few years has per-
sonally supervised about 1,500 jobs a
yvear, and naturally enough has de-
veloped a certain technique for the
handling of these jobs. In the following
chapters he will endeavor to take the
reader through the servicing of a super-
heterodyne chassis, using his methods.

RADIO-CRAFT
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MODERN EQUIPMENT ESSENTIAL

The radio service shop must, of
course, have a complete assortment of
testing equipment. The days of a radio
shop built around a single analyzer, and
tube tester, are definitely over. Essen-
tial equipment is recognized as a good
A.C.-D.C. voltmeter, calibrated oscilla-
tor, modulator and cathode-ray oscillo-
scope, tube tester equipped with sound,
and some sort of audio oscillator. Prob-
ably the most important piece of equip-
ment, and the one that is seldom found
in a shop is an air compressor, with
flexible tubing attached to an air nozzle,
for blowing dust out of the radio chassis.
Compressed air is the only way of
reaching into the trimmer condensers,
coils and switches, for the removal of
dirt. Last, but not least, a bottle of
Russian (or “mineral”) oil, and a
camel’s-hair brush.

The first step is to remove all tubes,
wipe them off with a damp cloth, and
test these tubes thoroughly; if the tube
tester is equipped with sound, rap the
tubes severely with a small rubber ham-
mer to locate weak joints and shorts.

With about 80 pounds of air pres-
sure, blow the dust off the chassis, and
from between the variable condenser
plates; 20 or 30 pounds pressure can
be applied to the trimmer condensers,
and coils without fear of injuring these
parts if a little care is used. This elean-
ing of the trimmer condensers is very
important; dust collects between the
multiple plates of these small condensers
and due to speaker vibration will shift
back and forth, sometimes expanding
the adjustment and at other times sift-
ing out, thereby increasing the capacity,
and this makes plenty of difference in
the overall performance of the radio,
due to changing the acceptance curve of
the intermediate frequency amplifiers,
and of course causing the oscillator to
drift off frequency, and changing the
dial setting.

Probably the two things that impress
a customer most is a clean chassis, and a
tuning dial that is adjusted right on the
dot. If a local station is on an assigned
frequency of 1,400 ke.—that is where
he has a right to find it, if a local low-
frequency station is at 570 ke. that is
where the pointer should rest when the
station is properly tuned-in. Of course
the author understands that the radio
1938
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set probably never did tune en-frequen-
¢y, but that is youwr job, it means a niore
satisfied customer, who will be « booster
for you.

Cleaning the loudspeaker calls for a
different procedure. First loosen the
cone centering screws, allowing the cone
to float freely, then connect 110 V., A.C.
across the field coil, this will relieve the
pole piece of any residual magnetism
and allow you to blow out not only dust
but any metal filings that may have
collected in the air gap. Air pressure for
this purpose will vary from 30 to 80
pounds, depending on the type and size
of the speaker cone. Do not be afraid
of blowing the voice coil apart; if it does
loosen under the strain of the air pres-
sure, it needed repairing anyway and
would have buzzed or rattled at certain
frequencies. Loose voice coil wires can
be ceniented together again with speak-
er cement, but if there is an air space
between the voice coil wires and the
paper form upon which they are wound
it is best to replace the entire cone. Re-
assemble the speaker, using shims on
both sides of the voice coil, i.e., inside
and outside.

THAT BOTTLE OF "SERVICE OIiL"

Now we come to that bottle of oil.
Most of you are dubious or openly skep-
tical as to what value oil is in the serv-
icing of a radio chassis. Sort of makes
a person think of greasing an automo-
bile, but try this method once and you
will always use it. Remember, this oil
is not a common oil, it is especially
suited to our needs, it will pass no cur-
rent, it will not detract from R.F. gain
at high or low frequencies, it does not
become gummy, and it does wonders in a
noisy or “intermittent” radio receiver.

Did you ever have a neisy carbon
volume control in the grid circuit of
a lst-audio tube? Did you ever remove
the back cover plate of one of these
controls, and notice the number of metal-
to-metal contacts that carry the con-
tacting arm on the resistance element to
the center terminal on the case? Try a
little mineral oil applied with a camel’s-
hair brush to these contact points; don’t
be too fussy—the oil will not harm the
resistance element, but be sure it
reaches ’'way in to the center of the
circular contacting member. Now try
the volume control in the circuit. Quiet?
Just like silk, probably better than a
new one. One-tenth megohm, or higher
value resistance elements seldom wear
out, but the metal-to-metal contacts do
get dirty and oxidized. One application
of this “service” oil takes care of these
points for vears to come, by preventing
further oxidization. Of course if the
control has a defective resistance ele-
inent nothing can effect a satisfactory
repair other than replacement, but this
only happens about once in 20 times.

Every movable part in the radio set
—rheostats, potentiometers, wave-band
switches, supporting bearings for
switech mechanism—should be treated
with a touch of oil at the bearing
point enly; do not be too liberal, a little
oil applied at the right point is far
better than having oil leaking all over
RADIO-CRAFT
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the chassis. The variable ¢condensers get
their share on both end bearings, and on
the brass eontacting strips, also put oil
under the brass strips where they con-
tact the divisional shielding plates. On
old or badly oxidized condensers it may
be advisable to scrape or sandpaper the
divisional plate before applying the oil.

Next apply oil to the pins of every
tube before inserting them in their
sockets, this will clean the sockets,; con-
nect the speaker to the chassis, and plug
the line cord in the A.C. outlet, turn
the current on and measure the high
voltage from the rectifier plates to
ground, to determine if both sides of
the power transformer are equal and
of approximately proper voltage. Next
insert the rectifier tube and let the radio
set run while the balance of the tubes
are replaced; this allows the radio re-
ceiver to be subjected to excessively
high voltages from the power pack for
a short time, and if a part is definitely
weak, it is much better to have it break
down in the shop than in the customer’s
home a week later. If tube shields are
used, a little oil applied to the part that
contacts the chassis ring will insure a
good contact and perfect shielding.

Now we have coine to the point where
the average mechanic begins work, but
we know that tubes, contact elements,
etc., are in perfect condition, and that if
a noise or some other disturbance is
noticed after operation is restored to
the chassis, that it is definitely a defec-
tive part, and valuable minutes will not
be wasted in searching for a peor con-
tact in a wave-band switch or something
of similar nature. As far as the testing
of a “dead” radio set is concerned,
probably anyone’s method is as goed as
the author’s. Usually the procedure is
to check for approximately 200 V. be-
tween ground and the plates of the A F.
output and R.F. plates, then for proper
screen-grid voltages and so on. Any
shorted condenser causing voltage loss
is easily found, as is an open resistor.
Replace any defective parts with suit-
able replacements, making the part
mechanically secure before soldering.
After operation is restored, turn off the
current, and quickly check the bleeder,
coupling and bias resistors for toler-
ance, replace any that deviate more
than 20% from the original specifica-
tions.

ALIGNMENT

Now we have reached the point where
we nust align the tuned circuits. Never
align a chassis while it is cold, always
let the radio set under test run for at
least 15 minutes before attempting any
alignment adjustments, this same ap-
plies also to the oscillator and modu-
lator. Set up the oscillator to a 10 ke.
frequency-modulated signal on the LF.
of the receiver and align the LF. stages
according to the manufacturer’s instruc-
tions, but flat-top those curves. Be
definitely sure you give the customer at
least a 10 ke. band-width in the LF.
stages. He bought the radio set pri-
marily for tone quality, and real enjoy-
ment of local broadecasts. Don’t send

(Continued on page 58)

1938

Eguipment of Old-Fashion
? Radio Skhop ~

£" uipment of Modern
gae Racél'j; Shop —~

R
o
ks

o
- 0%




Fig. B. Front view of the Stewart-Warnec electro-mechanical pushbutton tuning
mechanism . . . a marvel of mechanical ingenuity.

SERVICING

Continuing the discussion from Part |, two
typical electro-mechanical tuning systems
are here described for the benefit of all
Service Men. Pushbutton tuning is here to
stay . . . get acquainted with it now, while
it's yet new.

PART I
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Fig. 14. The Maissner pushbutton assembly; circuit-transfer type.

= T PUSHBUTTONS ;—
o S Cr=Sg=—=_ ..

o T Y e ¥ wow
7 FRERS FUN Ty e s ,
@ M, HH

L L =
H:&sgtifen E § T‘ e T ,r\ v T ,/ I

w T TRIMMERS A

Fig. I5. A typical pushbuton assembly of the circuit-closing type.
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Fig. 16. Section sketch of a latch.type pushbutton switch. The latch keeps
the button depressed until another button is pushed in.

NDER the general classification of Mechanical Sys-
tems of Pushbutton Tuning, we encounter some of
the simplest mechanisms in the smaller sets; while
in the larger sets, we find some of the most intricate
and high-precision assemblies ever seen in a radio receiver.

MECHANICAL BUTTON TUNING WITH MOTOR DRIVE

The Stewart-Warner, 15-Station Magic Keyboard mechan-
ism is an example of wmechanical button tuning with motor
drive. A front view of the Keyboard assembly is shown in
Fig. B. The complete mechanism is unusual in several re-
spects and its operation and setting up differ radieally from
the previous examples cited. Figure C shows the rear view
of the mechanism,

As can be seen, 15 stations may be set-up, from the front
of the receiver, without tools. Once the buttens have been
set up, stations may be tuned-in almost instantly because
the dial pointer travels directly to the desired station. In
previous descriptions of motor tuning, it was seen that the
dial pointer often had to travel the full length of the dial,
reverse and return to the desired station. By utilizing an
eccentric cam of special design for each button, the driving
motor is made to turn clockwise or ecunter-clockwise, de-
pending upon which station-button is pressed.

As with other modern systems, the station buttons do
not have to be kept pushed-in by hand. The button is pushed
in and all the other buttons are released automatically, so
that even if two or more buttons have been pushed in at
one time, all are released by pressing down any other free
button. In this eonnection, it is interesting to note that if
two buttons are pressed-in together, the dial pointer will
move to the nearest of the two stations and stop.

With other systems, the dial pointer will keep on meving
across the whole length of the dial, back and forth, until
a third button is pressed, to release the two previously de-
pressed buttons.

Another unusual feature is found in the Manual tuning
changeover. In this system, there is no knob to turn when
either hand or button tuning is desired. The slightest twist
of the tuning selector knob disengages the cam assembly,
releasing any depressed button and extinguishing the light
signal reading “Automatic” while the Band Indicator and
Visual Tuning Indicator light up. The A.F.C. voltage is
always turned off for hand tuning and automatically turned
on for button tuning.

Hand tuning 1s of the “spinner” type, effected by means
of a weighted flywheel at the end of the tuning knob. This
knob does not turn when the set is button-tuned—as it
does in other motor systems.

SETTING UP STATIONS

To set up stations on the keyhoard, use the following step-
by-step procedure:

(1) Allow the set to warm up for 20 minutes so that
all parts will reach a constant temperature.

(2) Remove the large station tuning knob by pulling
straight out, exposing a small set-up knob on the same shaft.
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PUSHBUTTON TUNING SYSTEMS

(3) Grasp this set-up knob and pull it out as far as it
will go, rocking it slightly so that the gears will mesh
properly.

(4) The set-up knob should next be tuned to the right
(clockwise). The knob will turn rather stiffly and the dial
pointer will travel over to the right side of the dial scale.
After the dial pointer reaches the right extremity of the
dial scale, continue to turn the set-up knob clockwise about
% of a turn until a definite stop is reached.

(5) Push any button you wish to set up for a station.
There need be no relationship between the position of the
button on the keyboard and the station on the dial. Be sure
the button is pushed all the way in. You will note that as
the button is pushed in, the word ‘“Automatic” will appear
illuminated on the small indicator at the right side of the
dial, and the keyboard mechanism will instantly move the
dial pointer to some spot on the dial scale, according to the
previous setting of the mechanism. This need have no rela-
tion, however, to the station for which you desire to set the
button.

(6) Grasp the set-up knob again and tune the receiver to
the desired station. Tune carefully and watch the dimming
reactor tuning indicator for the point of least illumination
so that the set will be accurately tuned to the station.

(7) The depressed button is now set to the station and
should be labelled at once with the proper tab. The next
step is to release the button set-up, and this is done by
simply pushing in the next button you desire to set-up.

(8) Then tune in with the set-up knob the next station
you wish to receive for the button that is now depressed,
again making use of the Visual Tuning Indicatoyr to be sure
that you are correctly tuned to the station.

(9) Continue to set up as many other buttons as desired
in the same manner; that is, push in the button, tune in
the desired station, then push in the next button, and so-on.

(10) In order to release the button which last remains
depressed (the last one you desire to set up), grasp the
set-up knob and push it back into the cabinet as far as it
will go and then pull it out again. Do not forget to rock
the set-up knob slightly when pulling it out, to properly
mesh the gears.

(11) Turn the set-up knob to the left (counter-clockwise) ;
the knob will turn rather stifly and the dial pointer will
travel over to the extreme left side of the dial scale. Con-
tinue to turn the set-up knob to the left even after the
pointer reaches the end of the dial scale. Apply a firm pres-
sure until the knob reaches a definite stop.

(12) Push the set-up knob back into the cabinet again and
put on the large kneb that was originally pulled off. The
Magic Keyboard is now completely set up for operation.

TROUBLE-SHOOTING THE "MAGIC KEYBOARD"

Some of the troubles which may occur in the Stewart-
Warner models 1845 to 1869—which use the Magic Key-
board—are as follows:

Button Does Not Stay In or Doues Not Release: Kickout
pointer tip improperly adjusted. Kickout spring bent down
too far. Insufficient tension in Key stop bar return spring.
Star wheel stuck or not moving freely on tuning shaft.
Kickout tip jams against star wheel. Stuck or jammed pawl
or key.

Pointer Does Not Move When Button Is Pushed: Reversing
contacts on back switch not closing. Motor stalled due to
mechanica! overload and clutch not slipping. Motor runs
but pointer does not move, due to clutch slipping. Pointer
drive gear slipping on shaft or out of mesh. Motor does not
hum and tuner does not move with button in, due to power
contacts on back switch not closing. Power contacts on side
switch not closing. Bakelite back switch operating can: bind-
ing on contact arms or out of position.

Pointer Moves But Does Not Tune Station Properly: Due
to improper setting-up of mechanism or not locked up tightly.
When no signal is heard it may be due to Mute contacts
not opening. Gang condenser drive-gears out of mesh or
RADIO-CRAFT JULY,

for 1938

Fig. C. Rear view of the Stewart-Warner pushbutton tuning mechanism.

slipping on shaft. If signal is not heard clearly it may be
A.F.C. contacts on back or side switch not opening or A.F.C.
not functioning.

Motor Continues to Run when pawl does not fall far
enough into station selector cam to cut off power to motor.
Pointer stops at a different place each time for a certain
button, due to pointer drivegears slipping out of mesh or
on shaft. Mechanism not locked up tight or left-end bearing
bracket loose.

PHILCO AUTOMATIC DIAL

While it is true that pushbuttons are not used in the Philco
dial, nevertheless there are modifications of this same
mechanism using buttons, employed by other manufacturers.

As used in the Philco sets, the dial may be set up to tune
in 15 or more stations. The method to use in setting up
stations is as follows:

Remove the 2-piece tuning knob and the 3 flat-head screws
which hold the circular metal plate to the tuning shaft hub.
The dial control screws and station tab slits are now exposed.
Tune the set to the lowest frequency station, and press in
(with a screwdriver) the dial control screw which is nearest
to the bottom of the dial. With the screw pressed in, rock the
screw left and right until a click is heard. When the click is
heard it denotes that the control screw finger has engaged
in the tuning gate and the dial escutcheon will move the
dial scale back and forth with the motion of the screw-
driver. Tune the desired station as aecurately as possible
with the screwdriver pressed in and then release the screw.

(Continued on page 40)
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Fig. 13. Segment of the Philco automatic dial showing the splined bores for
the control screws.
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Fig. I. The heavy lines in the circuits are the points discussed in the text.
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NEW CIRCUITS
IN MODERN

RADIO RECEIVERS

The details of the modern radio receiver cir-
cuits that make them "different” from pre-
vious designs are illustrated and described
each month by a well-known technician.

F. L. S P RAY B E R RYIIII|IIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII NO. 1 0

(1) MOST EFFECTIVE AC-DC POWER SUPPLY

Crosley Model 647. Uses voltage-doubling for A.C., obtain-
ing high voltage without a step-up transformer and switches
field in line-shunt connection for D.C. providing maximum
D.C. available.

In Fig. 1A will be seen the familiar 2-section 25Z5 rectifier
with the plate of one section connected to the cathode of
the other section. The remaining cathode thus becomes the
high-voltage positive lead while the remaining plate is the
high-voltage negative lead. The no-load output voltage is
double the A.C. peak input voltage, and the exceptionally
large filter condensers (50 mf. each) are required, as they
must store the complete power between them every half-
cycle. They are alternately charged in parallel and simul-
taneously discharged in series by the load.

For D.C. operation the field is shunted across the line in
series with one section of the ballast resistor so that it will
carry the correet current, leaving one rectifier section free
so that no unnecessary voltage drop will occur in the high-
voltage supply. The change from A.C. to D.C. operation
is made by switching as indicated in the figure.

(2) AV.C. WITH POWER DETECTION ACHIEVED WITH
NO DIODE OR ADDITIONAL APPARATUS

Fairbanks-Morse Model 5A. Although very mueh simpli-
fied, the circuit has the advantages of diode operation gnd
AV.C. using only a triode.

The 2nd-detector acting as in Fig. 1B as a power detector
with a near-cut-off bias, half-wave rectifies the I.F. signal
in, the grid-cathede circuit resulting in the grid becoming
negative in proportion to the signal strength. The top end
of the grid return resistor thus becomes negative in propor-
tion to the IF. carrier strength in the circuit. A large con-
denser value (0.25-mf.) filters this to essentially pure D.C.
and it is used for A.V.C. The positive I.F. pulses or alterna-
tions carry the signal to the plate where the I.F. variations
are smoothed out by means of the 0.001-mf. condenser; the
audio component then remains.

(3) HIGH-GAIN DIRECT COUPLING ACQUIRED
WITH CONVENTIONAL TUBES

Emerson Models AR-171, -65, -66, -73, -74, -76, -77, -80
and -83. The simplest possible direct coupling between the
next to last and output stages is required in these sets with
no auxiliary parts, ordinary plate voltage and conventional
triode tubes.

A type 76 input tube of the amplifier in Fig. 1C is ar-
ranged to draw its cathode current from the grid of the
output tube. Its plate is directly connected to “B--" so that
as its grid varies at A.F. the plate current variations will
bring about cathode veltage changes. The load for this tube is
the grid-cathede circuit of the output tube. The output grid
must remain positive at all times and the tube must be fitted
for operation at minimum distortion when thus operated.

Grid variations of the 76 cause amplified cathode varia-
tions in it. Grid variations of the 6AC5G tube must identi-
cally follow these variations of the 76’s cathode (the two
elements being directly connected); subsequent amplified
signals then appear at the output plate.

(Continued on page 55)
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MODIFYING OLDER SETS
TO RECEIVE THE 4

HIGH-FIDELITY
STATIONS

Service Men are finding new earnings in
modifying older sets to receive the programs
of these superlative broadcast stations.

R OB ERT C O BA U G H LIRS s e

¢ — = —CLEARED  CHANNEL BROADCAST STATIONS amm: emme: =
Ne L NO. 2 Ne.3
f—— 15.000-CYCLE MODULATION ——l

P~ CLEAR RANGE -T- MONKEY CHATTER —fR—

"
10.000 CvCLES
= BETWEEN CHANNELS—
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Fig. 2. Crosstalk ("'monkey chatter'') may be heard between stations 10 ke.

apart if the modulation exceeds 5000 cycles-per-sideband, as shown at A:

(note that cleared-channcl stations in practice are spaced 50 k¢, apart and

hence are unlikely to ‘interfere). At B, this proximity has been reduced tfo
nil by carrier allocations that are not less than 20 k<. apart.

HE Federal Communications

Commission announced on Decem- |

ber 19, 1933, that it had allocated

3 double-width channels of 20 ke.
each in the 1,500 ke. to 1,600 kc. band
for experimental high-fidelity broad-
casting. These channels are 1,530 ke.,
1,550 ke. and 1,570 ke.

At the present time only 4 stations
throughout the entire United States
are licensed to operate in this band!
They are: WQXR, New York; KPMC,
Bakersfield, Calif., both on 1,550 ke.; ||
KXBY, Kansas City, Mo.; and,
WBRY, Waterbury, Conn., on 1,530 ke.
The 1,570 kec. channel has not been
assigned to date. The results of these

"standard"

daily.

i PROLOGUE

In its January 1935 issue, in the article
"Hi-Fidelity on Short Waves," Radio-
Craft told that a new group of 4 stations
was blazing new trails with daily broad-
casts covering about 9/; octaves of the
musical scale as compared to the 600-0dd
broadcast
cover only 3 to 4 octaves. Practically all
modern sets are designed to tune in
these stations, but many owners of older
sets do not realize how easy it is for
their sets to be modified to receive the
super-quality programs they transmit,

that they can profit by this situation.
It may, in addition, mean the sale of
a set of tubes and possibly an antenna
installation. Although the older re-
ceivers are not able to reproduce the
extended tonal range that the newer
type of receivers are capable of, they
nevertheless will give good reception of
excellent program material available.

Ninety-five per cent of the radio sets
manufactured before the ysir 1929
were unable to tune above 1,500 ke.
Approximately 15% did not even
reach 1,400° ke, due to large stray
capacities such as shielded grid leads,
etc. The improved design of radio re-
ceivers in recent years has made it

stations which

experiments have shown that high-
fidelity broadcasting is successful and
practical. (See “High-Fidelity on Short Waves,” in January,
'35, Radio-Craft, and the February, '35, issue, page 456, for
illustration and description of WQXR and the equipment
used to obtain and maintain a station frequency fidelity
characteristic substantially “flat” from 25 cycles to over
15,000 cycles.—Editor)

All of the new sets on the market and those built within
the past 5 years, take in this band. Some of these sets have
an additional band from 1,500 kec. to 3,000 kec. for the recep-
tion of police and amateur stations, and it is possible to
use this second band to pick up these high-fidelity stations.
However, about 209 of sets in use today are over 5 years
old, and do not include the 1,500 kec. tq 1,600 kc. band. (Be-
low 1,500 ke, though, are 4 stations which are free from
the “crosstalk”—see Fig. 2—encountered on the higher
wavelengths.—E ditor)

" Although a great number of new sets are being sold, there
is a large number of people who, for one reason or other,
cannot or will not buy a new radio, but are quite willing
to spend a few dollars on their own in order to make possible
the reception of these stations. Many Service Men will find

possible to build sets with a tuning
range from 550 kc. to 2,000 kec.

ADJUST THE TRIMMERS

Most sets are equipped with padding condensers and
trimmers having a range of capacity from 10 to 40 mmf.
The most satisfactory way to extend the high-frequency
tuning range is by adjustment of the trimmer condensers.
(See Fig. 1A.) The ratio of the trimmer capacity to the
main condenser capacity will determine the percentage of
error introduced into the original dial readings. The error
will be greatest at the high-frequency end of the dial and
will decrease toward the low-frequency end of the dial by
reason of the increasing ratio of the large variable capacity
to the smaller fixed trimmer capacity. Adjustment of old
sets using 3-element tubes such as the type 26 tube is not
always satisfactory because of the poor selectivity of such
circuits, especially at the high-frequency end of the dial
where the C/L ratio is so low.

REMOVE TURNS
In some cases where the set is not equipped with trimmer
condensers it may be necessary to take turns off each coil.
{Continued on page 38)

~ADJUSTING
TRIMMERS ~

~ REMOVING
TURNS ~

~ SHIFTING

Fig. 1. Service Men are equipped to modify older sets to receive WQXR {New York), KPMC (California), KX8Y (Missouri), and WARY (Copnedi:uf). As shown,
the job may entail {A) trimming for higher frequencies, (B} carefully removing turns from coils, or (C} “shitting the L.F. to a slightly different frequency.
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Fig. A. Mr. Palmer operating the completed high-fidelity tuner.
ANY advances have been made in A.F. amplifier
desigri in the past year or so—to mention just a
few, the heam-power tube, negative feedback, volume
expansion, infinite baffles, peri-dynamic and bass
reflex baffles—each of which has its place in the develop-
ment of really high quality reproduction of music and speech.
Such an amplifier equipped with good tweeter (high-
frequency) and woofer (low-frequency) speakers in an
acoustically-treated auditorium or theatre is far better than
that obtained with all but the best of modern radio receivers.
This statement may bring the wrath of some well-known
radio engineers down around the writer’s ears, but it is
true—as critical listeners can verify. And also true is the
fact that a radio receiver is capable of the same high fidelity
as that obtained from audio amplifying systems, from the
better stations—if certain existing conditions imposed by the
listening public can be dispensed with. And these conditions
can easily be removed by any rabid seeker after high quality.
It was with these thoughts in mind that the writer set
about to design and construct a tuner unit which—without
being too complex—would have fidelity characteristics equal
to those of a good, modern, Public Address amplifier.
First, a good deal of research was done among the com-
mereial circuits, books and other sources of information on
“high fidelity.” Many circuits were analyzed and some were
built into bread-board setups to answer certain questions.
Finally a combination of well-known circuits, some old and
some new, were chosen and built into a tuner which satisfies
all conditions.

NEGATIVE MUTUAL COUPLING

First, the well-known “negative mutual coupling” system
of tuning which was used in the Western Electric 10A re-

HOW TO MAKE

Latest developments in radio tuner design
are incorporated in this new 4-tube instru-
ment—+for the radio set builder, P.A. spe-
cialist and Service Man—for the faithful

reproduction of local radio programs.

Ca Wo PA LM E R AT AR I T e

ceiver was chosen. This selector system consists of 4 tuned
circuits coupled inte 2 pairs of band-pass filters by means
of “negative mutual couplings” and capacity in such a
manner that a substantially constant band of frequencies
is passed, over the entire broadcast hand. In other words, if
the coupling is such that a 10-kc. band is passed at 550 kc.
practically the same band separation will be indicated at
1,400 or 1,500 ke. In addition, the pass-band can be easily
changed by simply varying the capacity of the coupling
elements.

The tuned circuits are over-coupled and while this results
in the usual curve of resonance peaks with a dip between, the
dip is less than 2 db. which is taken advantage of in flat-
tening the over-all acoustic output of the set, amplifier and
speakers. (The last mentioned ordinarily has a dropping off
of output at high frequencies which are compensated-for, to
some extent, by slight exaggeration in the tuner.)

INFIN|TE-IMPEDANCE DETECTOR

A new type of detector is attached to the R.F. end of the
receiver, This detector has been named the “infinite-
impedance detector” by the RCA Laboratory, where it was
designed. This new form of demodulator displays improved
characteristics over the diode which—up to now—has been
considered in one form or other the criterion in detectors.

The diode has the disadvantages of reflecting a definite—
and unfortunately rather,low—impedance back into the
preceding tuned circuit, thus preventing selective charac-
teristics to be utilized. Also, it is capable of a maximum of
some 80% modulation, thus cutting off some of the modula-
tion peaks of a deeply-modulated signal. And last but not
least, it resulted in actual attenuation of the signal—instead
of a signal voltage gain as found in most detectors.

Contrasted to this, the “infinite-impedance detector” re-
flects very high jmpedance back into the preceding tuned
circuit—it thus permits full selectivity to be realized. It is
capable of practically 1009% modulation—thus being a better
detector than the diode, and it produces a signal gain instead
of loss!

Some explanation has been given to the detector as, in
the writer’s opinion the detector is the bottle-neck or weak
link in the chain of individual parts which make up a “hi-fi”
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Fig. {. Schematic circuit of the high-fidelity tuner which uses negafive mutual coupling in both R.F. stages and bass-compensated volume control.
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A HIGH-FIDELITY TUNER

® Tuned-Radio-Frequency Circuit
® Negotive Mutual Coupling

® Adjustable Band-Pass

® Infinite-Impedance Detector

® Tone-Compensated Volume
Control

® Automatic Volume Control
® Visual Tuning Indicator

® Monkey-Chatter Frequency
Trap

® Controlled Flat-Top Response
® |ndividual Voltage Dividers
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radio set. However, no theoretical ex-
planation of the action of the “infinite-
impedance” detector will be given since
an article probably will appear in this
publication shortly, giving full data on
this new and improved demodulator.

TONE-COMPENSATED VOLUME CONTROL

Following the detector is a form of
volume control which has become popu-
lar in Europe, but has been neglected in
the U.S. in favor of bass boosters, bass
compensators and speakers which ex-
aggerate bass response.

This is the “tone-compensated’ vol-
ume control which consists of a poten-
tiometer tapped part of the way down
its resistance with an inductance, ca-
pacity and resistance connected between
this tap and ground.

The A.F. filter thus formed is tuned
to a low audio frequency—about 40
cvcles—to increase the low-frequency
gain on low volume levels where ex-
aggerated bass response is desirable
(for instance, to compensate the falling
characteristic of the human ear to low-
frequency response at low intensities).

On higher volume levels, bass com-
pensation should not be necessary—or
desired—so that the bass boosters some-
times employed should not be required.
Experiments verified this assumption
—at least as far as the writer’s ears are
concerned.

The set is equipped with a small de-
gree of A.V.C. though no attempt is
made to completely control the gain of
the R.F. end of the set—with the
thought in mind that complete control
would introduce harmonic distortion. In
conjunetion with this partial A.V.C,, a
tuning-eye tube is included to permit
accurate tuning to facilitate obtaiming
the high quality possible with the tuner.

The final unit of the set is a 10,000-
cyvele filter consisting of a tuned trap
in the output of the detector to elim-
inate the “monkey chatter” (cross-talk)
which would otherwise be heard in any
of the metropolitan areas where the
local stations are separated by only
10 ke.

CONSTRUCTION

From the above sketchy outline of the
set’s make-up and background it can
be seen that much effort and thought
have been given to the design and selec-
tion of the parts which go to make up
the tuner.

Some readers whe have become used
to the superheterodyne circuits which
constitute 9 out of 10 of our modern
JULY,
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receivers, may question the use of a
T.R.F. circuit in this tuner. The answer
to this question is that where constant
pass-band can be obtained in a T.R.F.-
type set, in a receiver that is designed
particularly fer *“local” reception, and
where a flat-topped response that is
readily controllable can be obtained,
there is no need to increase the com-
plexity of the set by introducing *‘fre-
quency shift” (superhet.) circuits.

An examination of the circuit (Fig.
1) of the set shows the various parts
which have been discussed; plus a few
which have not been mentioned, such as
the use of an untuned coupling circuit
between the 2nd R.F. stage and the
detector, the use of a dual-triode in the
detector circuit, one section of which is
the infinite-impedance detector and the
other the diode A.V.C. rectifier.

It will be noticed that individual
voltage dividers are used for the screen-
grid feed circuits. This is done to avoid
further delaying the cut-off peint of the
R.F. tubes so that they will be as linear
as possible consistent with the needed
remote cut-off action.

The cathode of the 1st R.F. tube is
biased with a 300-ohm resistor which
permits full amplification of weak input
signals at this point. A 600-ohm resistor
is used for the 2nd R.F. stage, to pre-
vent overloading at this stage on large
input signals. This difference is desir-
able due to the incomplete A.V.C. action
in the set.

The induetance for the compensated
volume control can be made at home if
desired, or a 420-millihenry coil may be
obtained. As shown in Fig. 2, the coil

(Continued on page 41)

Fig. B. The chassis, neatly laid out and built.

Fig.

INDUC+
TANCE)

Lo

Fig

. 2. Winding data for inductance used in the
bass-compensated volume-control circuit.
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Fig. 3. Circuit of a high-fidelity amplifier which will do justice to the quality of the signal obtainable
from the high-fidelity tuner.
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MIDGET SET
(SPEAKER
DISCONNECTED)

B!-FONIC
HOUSING
(BUILT TO
MATCH

LARGE
DYNAMIC
SPEAKER)

OUTLET
FOR L.-F
BACKWAVE

Fig. A
A midgek radio set, its output fed to a Bi-Fonic Reproducer, goes "hi-fi."”

SERVICE MEN!—Here's your opportunity to “sell'” that recalcitrant customer,
whom you couldn't induce to purchase an entire new radio set, a new hous-
ing for his midget set's loudspeaker. The customer gets high-quality repro-
duction he didn't believe was possible, and you make a profitable sale.

TOP OPENING
OF TuBE
Ne. i

Fig. C
Reat view of Bi-Foni¢ Reproducer, showing bars, and top of tube No. I.
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""BI-FONIC"’

Not since the "infinite baffle'’ made its ap-
pearance has there been the marked pro-
gress, in the principles of sound reproduc-
tion, exhibited by this new system — IN
WHICH THE BACKWAVE IS UTILIZED.

LT T T TR T T ]

HE job of a loudspeaker is to reproduce all musical

instruments, the human voice and various other sounds,

with as little deviation from the original as possible.

To build a loudspeaker which would accurately repro-
duce one musical instrument is a man-sized job; to build a
speaker which will aceurately reproduce a whole symphony
orchestra is truly asking for a Twentieth Century Aladdin’s
lantp.

If we are to reproduce accurately the various musical
instruments, is it not logical that we MUST use the same
basic principles of tone generation in our speaker as are
used in the various instrumments? These fundamental princi-
ples are as follows:

FIRST—Every instrument is composed of 2 elements.

1. The vibrating element. (Such as the string of
the violin, the reed of the saxophone, the string
of the piano, ete.)
2. The phase-inverting and tone-developing ele-
ment. (Such as the tone box of the violin, the
sound board of the piano, the air column of a
trumpet, ete.)

SECOND—Every instrument has an air dispiacement in
ratio to its place in the musical scale. For example,
in the string instruments, the violin, viola, cello
and bass viol each operates in a different section
of the scale and as they progress downward in
frequency they get larger. The bass viol is not
louder than the violin but its notes are much
heavier. This same principle applies to any other
family of musical instruments.

THIRD—No instrument contains any means of absorb-
ing the back-wave of the vibrating element. Where
the back-wave exists, its envelope is inverted by
being reflected from a soundboard, or by being
resonated in a tube.

Using these principles as guide posts, and having studied

music for 9 years, the author started experiments in speaker

= VOLUME AND FREQUENCY RANGE ~
(STANDARD 12-INCH DYNAMIC SPEAKER)
BETTER A * VOLUME USING BETTER
REASS INFINITE BAFFLE TREBLE
PRODUCTION B LB E L REPRODUC TION
2 B1-FONIC HOUSING
45 100 7.800 , 8200
CYCLES cv;:x.ss CYCLEST) CVTLES")
! Ls | € ¢ ¢ 3 5 In ¢l
{ ¢ } i § § P =
i H T g TN
i i il
1 ] LU i
s + HHH
J"- "I (Tt AR e e ey ] I
—— FREQUENCY RANGE, USING
l"_ AN INFINITE BAFFLE —
i o FREQUENCY RANGE, USING —_l
- A BI-FONIC HOUSING
(CUTOFF FREQUENCY 1S TAKEN AS 7DB.BELOW REFERENGE LEVEL)

Fig. |
In¢reased volume and fidelity are achieved by using a Bi-Fonic housing.
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SOUND MAGNIFIER
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design, over 2 years ago, which have culminated in the
creation of what he terms Bi-Phonic Reproduction (Herein-
after spelled “Bi-Fonie.”—Editor). See Fig. 1, whieh illus-
trates the improved frequency response and increased vol-
ume this system achieves.

BASIC PRINCIPLES OF BI-FONIC REPRODUCTION

In the Bi-Fonic Reproducer, shown complete in Fig. A,
a conventional cone acts as the vibrating element. The Re-
producer acts as the tone-developing element. Together
they consist of a box having a cross-section as indicated in
the phantom view, Fig. B. The surfaces enclosing the cone
are broken up with a series of half-round wood strips. The
surface directly in back of the cone, as shown in Fig. C, is
composed of several series of alternate vertical and hori-
zontal half-round strips of wood. A slot is left between the
bottom and back surfaces. This slot feeds into the first of 3
parallel “tubes” of equal length and cross-section, and con-
structed of wood, but having end-plates of “lignin plastic”
(masonite) .

Before explaining the theory of operation of the Bi-Fonic
Reproducer, the author desires to stress that each of these
theories was checked, in both theory and practice.

FIRST—In a body of air of given temperature and pres-
sure, sound travels in a straight line and can be
reflected like a ray of light.

SECOND—The band of audic frequencies reflected can
be controlled by regulating the size of the reflecting
surface.

THIRD—If 2 air columns of the same length, material
and cross-section are made to resonate at the same
frequency, hut 180 degrees out-of-phase, the result-
ing audio output—providing the tubes are laid
side-by-side—is zero.

Using these theories, the following functions take place

in the Bi-Fonic Reproducer.
(Continued on page 50)

Acgognc HIGH-FREQUENCY sacxemvz
- LOADING I5 REFLECTED BACK YO CONE
ANJY,JE'.‘\:gARO \.’ 3 I.\{PHASF
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QUENCIES
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ACOUSTIC
LOADING

LOW-FREQUENCY

BACKWAVE
i E:;T;'E | \ LIGNIN PLASTIC
FRONT WAVE (MASON”E)

Fig. B
Phantom view of Bi-Fonic Reproducer; sound is reflected, not absorbed.

PUBLIC ADDRESS SPECIALISTS!'—Here's a sound reproducing system which

develops more sound output, for a given electrical input, than does any

preceding type of reproducer. Clubs, restaurants, broadcast station menitor-
rooms, schools, all are good prospects for this system.

SPEAKER CONE \ P{E‘FN%(E’C.LED MEDIUM-HIGH FREQUENCIES o
VERTED) - rl
AND IN-PHASC j
SOUND- ] = -
ENVELOPE l L
- =1
9] i N ) \
‘ \ | \
o }
B ) s E— /
Y ) ) l % / | 1 r3; — :COMPRES-
[ - SION WAVE
\ P | e |7 = i nor:: n}v::ce-
ORIGINAL - SPEAKER y be
SRR ' e | L1
N T‘ I — ) \
| P b —
VERY-HIGH FREQUENCIE HALF-ROUND HALF-ROUND l =
i ° VERTICAL HORI1ZONTAL r2 -
l P el s A
Fig. 2 Fig. 3 -:—/—J » _\I =t
High-frequency back-waves are reflected in whole Medium-frequency baclx -waves are partly dlsbursed I rd
off the half-round blocks. Those which reflect into in order to reduce ''cabinet resonance,' so that LOW-FREQUENCY PORTION OF ENVELOPE
the cone reach the cone in phase-aiding. This re- only a portion of these waves is reflected back to 3
sults in increased high-frequency response. (The the surface of the cone in phase-aiding. (The back- Fig. 4

sound envelope practically "folds” inside out.)
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wall has an air space 1/lé-inch wide!}

Low-frequency back-waves exit in phase.aiding.
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Given a tapped output transformer (fed from a ?(i"n output-tube arrange-
ment), and & group of assorted type of loudspeakers, what would be your
next step to obtain rated performance from these reproducers?

mental verification) that, on the average, one out of

100 radio Service Men, radio operators, Public Ad-

dress operators, and you can throw in a few engineers
for good measure, can solve the following problem:

It is required to calculate the taps on the secondary of
an output transformer, giving the impedance in ohms, to
accommodate the following 3 groups of speakers:

(1) Three Magnetics, 5,000 ohms impedance, 0.5-watt

(each) ;

(2) Two-Standard Dynamics,

watts (each) ;

(3) One Large Dynamic, 10 ohms, 10 watts.

Each group is to be placed across one tap. An amplifier
is provided with a peak output of 20 watts, whose tubes are
to face a reflected load impedance of 6,000 ohms, plate-to-
plate. And you must check back to make sure you're right!

None of the radio men in the first 3 elassifications whom
this writer approached with this problem could do it, and
only a very few had any notion what “veflected load im-
pedance” means. The engineers hemmed and hawed, and
gave at best incomplete replies. Better yet, this writer went
to several first-rate textbooks and manuals, but not one,
as far as several hours of looking could disclose, had mention
of this topic!

While brochures and analyses on impedance matching
can be found by the dozen, none gives the necessary for-
mulas or extensions of reasoning to include this subject,
and the writer has yet to see a formula invelving reflected
impedance. It is the hope of this article to throw a little
of this spring sunshine on this much neglected topic. Every
P.A. operator and Service Man is sure to run afoul of
such a problem sometiine or other.

THIS writer helieves (and his attitude is based on experi-

15 ohms impedance, 3

TAPPED-SECONDARY TRANSFORMERS
(Note that this discussion involves only ordinary grade-
school arithmetic; that the bases of ordinary sound con-
siderations here analyzed for the radio and P.A. practi-
tioner are only those elements of the subjeet without which
the technician cannot “get to first base.”—Editor)
First the diagram (Fig. 1A) to see what we're talking
about:
The legend for the diagram is:
Z-1—total impedance of the 3 magnetics in parallel,
equal to 1,367 ohms;
Z-3—total impedance of the 2 standard dynamies in
parallel-—7.5 ohms;
Z-2—impedance of large dynamic—10 ohms;
Za—impedance of tap for magnetics;
Zb—impedance of tap for 10-ohm dynamic;
Zce—impedance of tap for two 15-ohm dynamics;
Zp——reflected load faced by tubes, 6,000 ohms.
To begin with, there are 2 solutions, Both give the same
result, and both fundamentally alike, but, in outer appear-
ance, rather different.
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MATCHING
TO TAPPED
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One fact is obvious immediately. The watts power con-
sumed at Z-1, or delivered by Za equals 3 x 0.5, or 1.5 watts.
The watts power at Z-2 is 10 watts, and that at Z-3,
twice 3 watts, or 6 watts. That makes a total of 17.5 watts,
so that the amplifier can take care of the drain.
Now, it can be shown mathematically, that
Z of any tap Watts sec. tap supplies
_— &S — —
. Zof its load Total Sec. watts
As it is unnecessary to just waste the additional 2.5 watts,

the primary will be designed to supply 17.5 watts. In
formula form:

Zs P-t
-—equals
Zo Ps

Where P-t represents the watts power consumed at any
one tap, and Ps equals the power in the secondary, or sup-
plied by the primary,—17.5 watts. (The losses in the trans-
former are neglected.)

Or, Zs equals P-t x Zo/Ps,

Thus, for tap a, its itnpedance is then 1.5/17.5 x 1,667
equals 141 ohms, approx.

For tap b, Z-b equal 10/17.5 x 10, or 5.76 ohms (approx.).

For tap ¢, Z-c equals 6/17.5 x 7.5, or 2.57 ohms (approx.).

Now that’s all very well indeed, but how do you know
you're right, and where does the reflected impedance shine
in? And what is “reflected impedance” anyway? And what
do you mean by saying that the impedance of the secondary
tap is such and such number of chms? One at a time, please.

WHAT [S "REFLECTED !MPEDANCE"?

Definizion: Reflected impedance is the resistance in ohms.
al the particular frequency under consideration, which the plate
or plates, of the output stage face. vesulting from the load placed
across the secondary. Please note that if the secondary load
is 0, so is the reflected impedance.

Now about this impedance question. When the impedance
of a unit is specified in audio work, some manufacturers
mean that the impedance has heen measured at 60 cycles,
others 400, still others 1,000. That is, Z equals 2pi fL, or
1--2pi £C, and therefore, unless f is specified, Z can be any-
thing from 0 to infinity! Following the practice of the
majority, in specifying Z at a low frequency, and letting
the impedances take care of themselves, as they will, for
higher frequencies, and also from considerations of con-
venience, f is considered as 60 cycles. However, even if not
specified, all that is necessary is to bear in mind that all
impedances are measured in terms of the same frequency,
and, as ratios of Z are most important in audio work, the
frequency will cancel anyway. So, when we say the im-
pedance of the secondary tap is x ohms, we mean that
2pi fL equals x ohms, f being 60 cycles, and I. referring
to the inductance when leakage, mutual inductance, etc.,
are all figured in. Now to show you where the reflected
impedance harps in!

Every radio man knows (or should know!) that Np/Ns
as Ep/Es (primary-to-secondary turns ratio equals pri-
mary-to-secondary voltage). He also knows that Np/Ns
as VZ4p/Zs (primary-to-secondary turns ratio equals the
sq. root of the primary-to-secondary impedance ratio). But
do you know that the impedance a tap on the secondary
reflects into the primary bears the same relation to its
load as the impedance of the primary (as the tube plates
see it), bears to the impedance of that tap?

Stated in formula form: Zr/Zo equals Zp/Zs. You will
note that Zp appears in this formula, and it might look
like a case of circular reasoning. But it isn't. For each
tube, or tubes, for optimum efficiency, there exists a Zp and
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the loads on the secondary are always
designed so that this is taken care of.
While each tap will not reflect, per se,
6,000 ohms, or Zp in this case, into the
secondary, all combined together, their
reflected impedances functioning in
parallel, will reflect the correct im-
pedance. Witness:
Zra equals 6,000 x 1,667/141 or
70,200 ohms (approx.).
Zrb equals 6,000 x 10/5.7 or 10,560
ohms (approx.).
Zre equals 6,000 x 7.5/2.57 or 17,520
ohms (approx.).
Now we’ll just put these 3 in parallel,
and presto!, we get 6,000 ohms within
1 or 2 per cent, allowing for small in-
accuracies in the arithmetic.

A USEFUL NEW EQUATION

There is another method, a simpler
one, although the one above is really
quite neat, if you care to delve into the
mathematics behind it. This second
method takes voltages, and ratios, as
follows: —

Since E equals VZp, the voltage at
the primary, and that at the various
loads, is readilv_computed. Thus:

Ea equals V_1.5 x 1,667 or 50 volts
Eb equals V10 x 10 or 10 volts
Ec equals V7.5 x 6 or 6.7 volts
Ep equals V17.5 x 6,000 or 324 volts

Now we'll just recall one of the for-
mutlas every radio man should know,
shown above. Namely:

/Zp/Zs equals Np/Ns equals Ep/
Es and obviously Zp/Zs equals
EPII'ES

And away we go:

Za equals 2,500/10,500 x 6,000, or
141 ohms

Ze¢ equals 100/10,500 x 6,000, or 5.7
ohms

Ze equals 45/10,500 x 6,000, or 2.57

ohms, remarkable, my dear Watson.

But to check, you must go back to

our old friend shown above, namely

Zy/Zo equals Zp/Zs.

The author cannot refrain from not-
ing, in conclusion, that this last given
formula he has never seen or heard of,
from any one, and no publication that

CAN YOU SOLVE
THIS PROBLEM?—

"t is required fo cslculate the taps on
the secondary of an output transformer,
giving the impedance in ohms, to accom-
modate the following 3 groups of speak-
ers: (1} 3 Magnetics, 5,000 ohms im-
pedance, 0.5-W. {each); (2) 2 Standard
Dynamics, |5 ohms impedance, 3 W.
{each); (3] | Large Dynamic, 10 ohms,
10 W,

Each group is to be placed across one
tap. An amplifier is provided with a
peak output of 20 W., whose tubes are
to face a reflected load impedance of
6,000 ohms, plate-to-plate. And you must
check back to make sure you're right!"”

In  “Matching Loudspeakers 1o
Tapped Transformers” Mr. Coblen:z
gives vou the solwtion to this and
many other prolilems concerning the
matehing of AF. impedances.

haustive hours in the 42nd St. Library,
Technology Division, has even hinted
of its existence. That it is « logical
outyrowth of the well-known formula
of turns-ratio and impedance-ratio is
granted, but just in this form, so use-
ful for these common computations, he
has never seen it.

"WATTLESS" or "QUADRATURE" POWER

One more very interesting observa-
tion. To such misguided, but well mean-
ing, radio men who picture impedance
matching as x ohms across x ohms, the
sight of, say, 1,667 ohms across 141
ohms, as in tap A, or of 257 ohms
across 7.5 ohms, as in tap C, must be
a horrible sight indeed. It has been the
author’s experience that radio men pic-
ture impedance matching as ohm for
ohm, and allay their objecting con-
sciences by saying, “Well, I'm talking
impedances, ain’t 17"

But please consider this: A pure in-
ductance or capacity neither absorbs
nor gives out power. It is only the com-
ponent of current in-phase with voltage
that represents power loss, “the com-
ponent in quadrature” is what we call
wattless, or “quadrature” power. You
do not match impedances to that be-
cause it has no power to deliver. True,
the component of current in quadra-

Many heretofore unpublished ''mysteries"
of input, output and reflected impedance
are here divulged, by a N.Y.C. Police-radio
technician,forradio and Public-Address men.

DTSRRI nsnnme

sultant current, and increases thereby
copper and other losses. But, in power
transfer, you only match to the com-
ponent of the inductance which repre-
sents actual power, its current in-
phase with the voltage, and the im-
pedance of the entire inductance is not
entirely effective in delivering power.
Hence, the fact that 141 ohms is paral-
lelled by 1,666 ohms, or 7.5 by 2.57,
does not of necessity indicate a mis-
mateh. In fact, this particular system
as given is quite well matched.

EXAMPLE OF SEEMING MISMATCH

To illustrate even more strikingly an
arrangement which the average radio
man would immediately condemn as a
glaring example of poor engineering
involving a mismateh, consider the
following diagram (Fig. 1B). By actual
measurement, at 60 cycles, Zp equals
20,000 ohms, Zs, 5,000 ohms, and Z1,
1,500 ohms.

Every radic man knows that for
maximum power transfer from tube to
output, the load Z must equal Rp. Now
what self-respecting power tube, in
common use, and delivering 2 watts or
more, say, has an Rp, or rated load Z
for maximum output as given in tube
charts, of 20,000 ohms? All right, you
say for “optimum fidelity” the load
should be twice Kp? Fine. Look at your
tube charts, and see that for power
tubes as common as 6L6, 10, 50, 45,
2A3, 2A5, and, of course, for higher
power tubes as used in transmitters,
Rp varies from 1,500 to 5,000. Thus
{(and the same tube charts will also
tell you this), for stated output, the
load Z approximately equals double this
value. And what’s worse, look at the
secondary—Zs is equal to 5,000 ohms;
and load, 1,600. How awful! Well, it
isn’t awful, and there is no mismatch
here, in fact, it’s a mighty good match-
ing arrangement! Let's see:

According to the little formula in-
volving refiected impedance as given
above, the impedance reflected into the
primary as a result of the load, is
1,500/5,000 x 20,000, or 6,000 ohms.

has come to his attention, after ex- ture with the voltage increases the re- (Continued on page 51)
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Fig. 1. "Equivalent diagrams" of eﬂechve imPEdances A—3 magnetic loudspeakers, 2 standard dynamics and 1 large dynamic, connected to single,

tapped secondary; B—glaring example of '
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‘mismatched"
of reflected impedances. In general, Zs indicates impedance of any one seg.

impedances; C—matching assorted speakers to
tap; Zo, load imp.
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multi-secondary transformer;
on or across it; and Zr,

D-—showing importance
reflected load imp.
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AVING grown from an experi-
H ment to a mature industry, the

Public Address business now re-
quires that sales and merchandising
procedures, and even technical proh-
lems, be handled differently than they
were only a few years ago. To main-
tain a proper level of profit, the iden-
tical Public Address job is done differ-
ently than it was in the past, and on a
far more business-like basis.

For example, it was common enough
in earlier days to spend $50 worth of
time experimenting over a rental in-
stallation that paid only $50 altogether.
A job of that sort might be summed
up this way: value of time, $50; true
value of equipment rental, $25; sales
cost and overhead, $25; $100 worth of
value given, $560 payment received. By
considering his time and skill worth
nothing, the P.A. man just broke even:
by charging his P.A. overhead and
sales costs to other business activities,
such as Radio Repair or Sales, he
might delude himself with the fictitious

UNIFIED P. A. EQUIPMENT

In this article the author answers 2 questions: (1) in what
way does modern sound equipment differ from earlier
apparatus; and, (2) in what manner does modern sound
equipment help increase earnings?

H A R R Y PA R O LB T O O T T T e e e T L (L

the inevitable penalties of pioneering;
and not all loss, for the P.A. man who
undertook such deals was at least ac-
quiring experience in a field which
(then) was not so well known.

PUBLIC ADDRESS GROWS Up

Profits today are more substantial.
The entire business is on a different
basis. For one thing, there is more of it,
and overhead, charged properly where
it belongs, is minimized by division
among a much larger number of P.A.
rentals and sales. Sales cost alse is
lower; there is more competition, but
much less canvassing among a disin-
terested public inclined to regard P.A.
as an unreliable toy. The general public
now knows and wants P.A. and com-
petitive features are provided by the
manufacturers of equipment at no ap-
preciable cost to the P.A. merchant, as
will be seen.

Above all, there is practically no
need now for experimentation on the
job, except in extraordinary cases. In.

E
J

idea of a $25 “profit”. That was one of

(Continued on page 52)

WAX & OIL CONDENSERS IN
RADIO SERVICE WORK

Given a defective radio set, with trouble
traced to a defective wax- or oil-dielectric
condenser, what steps would vou take to
determine the capacity, rating, or other un-
known data, needed in making replacement?

W I LLI A M BA I L EY\IIIIIIIIIlIIIIIIIlIIIIIIIIlIIIIIIIIIIIlIII[IIIIIIIIIIIIIIIIIIIIIIIIIIIII|IlI|IIlII|I|I

N servicing radio equipment of modern design, let us
I assume that faulty condensers are found without much

trouble. We will deal strictly with the next step—that of
determining the type of unit causing the disruption of oper-
ation, For instance, there are (referring to the dielectric
material) waz, oil, wica, electrolytic and air (trimmer)
c¢ondensers.

In this article we will consider only the first 2 types,
“wax” and “oil.” It is obvious that there is a marked elec-
trical difference between these 2 types, although their physi-
cal appearances, as the illustration above of repre-
sentative types shows, are not so different as to facilitate
their identity.

Of course, if the unit is plainly and properly marked,
there is little trouble today in securing the replacement,
providing the set being serviced is one of reputable make.
However, should this means of identification be lacking, it
then becomes the Service Man’s job to find out the electrical
characteristics of the unit itself, namely: capacity toler-
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ance; inductive and non-inductive sections; and whether the
unit is a “wax,” “oil” or “electrolytic.”

CHECKING FOR "WAX" OR "OIL"

Many wax and oil units closely resemble electrolytic con-
densers in external appearance. The Service Man should
make absolutely sure which are electrolytic and which are
wax- or oil-impregnated units before attempting to make
any definite replacement. This can easily be accomplished by
checking the leakage through the condenser. If the leakage
is in the order of milliamperes, it is of the electrolytic type.
If in the order of microamperes, it is paper,

In making tests, the Service Man should test for open-
circuits, short-cireuits or, should the condenser be of a dual
nature, shorted sections. Other possible conditions to he
checked are: shorted section with ground; high terminal
leakage; oil or wax leakage; and, overloading due to some
high transient setting up a peak voltage, when the peak

{Continued on puge 54)
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SERVICE MEN— t

What faults have you encountered in
late-model radio sets? Note that Radio-
Craft will consider your Operating Notes
provided they relate to CHARACTERIS-
TIC (repentedly encountered) faults of
a given set model. lllustrations are de-
sirable. Payment is made after publica-

tion of the Operating Note.

RCA Victor 121, 122, Intermittent re-
ception on these models has been traced
to open-circuiting 0.05-mf. bypass con-
densers, employed as grid filters in the
R.F., 1st-detector—oscillator and LF.
secondary-return circuits. The inter-
mittent condition is characterized by a
sudden drop in velume and resonance
biss. In one instance, an open-circuited
L.F. grid filter condenser introduced a
certain amount of motorboating and
oscillation upon the high frequencies.

When any one of these receivers is
serviced for the complaint of stations
being received at two points about 20
ke. apart with distortion between these
two points, check the IF. grid filter
condenser for a short-circuited or leaky
condition. These symptoms will be ap-
parent only with the volume control
turned well up when this failure occurs.
See Fig. 1 for location of these con-
densers.

BeErTRAM M. FREED

RCA Test Oscillator Type TMV-97.
When this instrument goes ‘“‘dead” you
will find the primary winding of the
modulation transformer “open” which
is caused by electrolysis arising out of
the difference of potential between the
core and the primary winding.

In replacing the transformer it is
best to remove the difference in poten-
tial between the core and the primary
winding by insulating the core and the
mounting strap from the chassis by
using suitable fibre washers, and by
wiring a jumper wire from the mount-
ing strap to “B-4" so that the core is
at the same potential as the primary
winding, thereby eliminating a source
of electrolysis, Tt is suggested that this
precaution be taken before the instru-
ment goes dead.

Leo J. Draus

Airline 62-106, 62-107, 62-121. Where
a condition of very low or no D.C. volt-
age at all exists at the tube socket
terminals, check for a shorted 0.1-mf.
tubular bypass unit connected from the
plate supply lug of the 3rd L.F. trans-
former to ground. This condenser is
rated at 400 volts and is really con-
nected in parallel with the first filter
condenser (16 mf.) at which point the
voltage surge exceeds 400 volts each
time the set is turned on. Be sure to
use a 600-volt replacement. See Fig. 2.

Airline 62-134, 62-139. Another short-
lived tubular bypass condenser is
found in these models. This is a 0.25-
mf. unit rated at 200 volts and is used
in parallel with a 6 mf. electrolytic con-

RADIO-CRAFT for JULY,

OPERATING NOTES

— ANALYSES of
RADIO RECEIVER SYMPTOMS

denser from screen-grid to ground. Re-
place with a rating of not less than
400 volts.

Apex 7. In these receivers above
Serial No. 1,074,054 the oscillator 600
ke. trimmer has been omitted and is
replaced by a condenser of fixed value.
Quite often this condenser will lose some
of its original capacity and cause very
weak reception from about 750 to 550
kilocycles.

If this condition is encountered, re-
place this condenser with approximate-
ly a 775 mmf., mica-type unit shunted by
various small capacities beginning with
20 mmf., until the right combination
is found, or better still, add an 85 mmf{.
trimmer in parallel with the 775 mmf.
condenser and adjust for maximum sig-
nal at approximately 600 ke.

Atwater Kent 82. Noise when chassis
is tapped, similar to that of a micro-
phonic tube. Coil shield over LF. trans-
former may be loose. This must be
absolutely tight. It is wise to drill these
shields to pass an aligning tool. Replace
shield, and bolt or solder it to chassis.
Check alignment of LF. trimmers at
130 ke.

Echophone S-1. Oscillation not due to
dirty condenser wiping contaects or
faulty bypass condensers may be cured
by replacing the 0.5-meg. resistor from
detector screen-grid to ground. This re-
sistor is the smallest one mounted on
the resistor panel and when open will
increase the detector screen-grid poten-
tial by about 15 volts, thus produecing
cireuit oscillation and low velume.

Victor 1. DubpLEY

Majestic 15, 15B. A common com-
plaint with these receivers is a dead
set due to open IF. transformer pri-
maries. This is apparent by a lack of
plate voltage at the autodyne detector-

ANREEL TR RS RO LA VS AR RO LTV T O D R T S s e i n i nisinm

oscillator or at the I.F. amplifier.

A peculiar motor-boating hum at the
extreme low-frequency end is due to an
open input filter condenser. Inspect the
grounding connection before removing
the unit. This condenser may blow, the
80-tube’s plates will then get red-hot.

The grounding plate at the rear of

{Continued on page 55)
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Fig. 4. Chevrolet Model 500,565: the dried-out
10-mf. electiolytics replaced with single B-mf. unit.
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Fig. 3. Sparton Model 913; open A.F. transformer
bridged with resistor and condenser. Works OK.
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Fig. 2. Airline &62-105; replace shorted 0.i-mf.
condenser with one rated at 400 W.V.
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Fig. |I. RCA-Yictor Models 121, 122; intermittent reception traced to open 0.05-mf. bypass condensers
in the grid-refum circuits of the Antenna, R.F. and Ist LF. circuits.
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USEFUL CIRCUIT IDEAS

Experimenters: Here is your Opportunity to win a prize for
your pet circuit idea, if it is new, novel, and useful.

L T TR L T T TR T TR

“ESSENTIAL INTERNAL CONNECTIONS
OF "EMISSION" TUBE-TESTER~

Fig. 1.
BOV-120v o
AC NEON
| TUBE
DYNAMIC
SPEAKER
.';.‘Sg’g BINDING POSTS
TEST LEADS
n’
q,__._—.-"_:t -~.,,_-,,¢
e \ f( HoV-
SOCKET = S

ONE 3-06(-(
IO*DOIN'I' 31
R Tip- ¥
JA}:KQ) N oL
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Fig. 4. Resistance-capacity box saves time.
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Fig. 6. Measures A.V.C. circuits accurately.
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Fig. 5. Versatile home-made test meter,
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BATTERY AND POTENTIOMETER
IN CORD COMPARTMENT.

~CALIBRATE
ITH KNO N

1000
POTENTIOMETER 8 R O.C
VOLTAGE ~

Any emission-type tube tester may be used as a vacuum-tube voltmeter.

FIRST PRIZE—$10.00

TUBE TESTER AS V.-T. VOLTMETER. Al-
most any emission-type tube tester may be used
as u fairly accurate vacuum-tube voltmeter,
With the use of a 1,000-ohm potentiometer and
a 414 V. “C” battery a wide variety of different
tube types may be used. An adapter is made for
the tube to be used with the grid circuit left
open, If grid connects to top cap, no adapter is
needed. I used a type 6FB since it has a top cap
which can be used as a probe and the socket can
be connected to a plug and cable for high-fre-
quency measurements. My instrument is a Su-
preme 89D and the circuit is shown in the dia-
gram of Fig. 1. Calibration curves can be made
to suit the instrument used.

WiLLiam WILSON

SECOND PRIZE—$5.00

A 6E5 REPLACES PHONES ON CON-
DENSER ANALYZER. I have been a constant
reader of Radio-Craft since 1930 and have all
the copies bound in volumes and the entire set
is card-indexed. I believe Radio-Craft to be the
finest of its kind ever to be published for the
service profession. [ should like to contribute
the following to the Service Men who built or
bought the Thordarson Condenser Analyzer as I
know that the phone method of minimum hum
was. and 18, tiresome to use.

1 econceived the idea that the “‘eye’” tube (6E5
or 6G5) might take the place of the phones and
found that 1t works very well, and is very
compact and light as I use a 25645 in a voltage-
doubling (transformerless) circuit. I trust that
others may find this an easier way to balance
the bridge. See Fig. 2.

H. A. WIRSCHING

THIRD PRIZE—$5.00

NEON BULB HELPS CENTER SPEAKER
CONE. I like your fine magazine very much,
especially the *Analyses of Radio Receiver
Symptoms—Operating Notes,”” as 1 am a Service
Man. 1 have a kink which you may find a place
for. It is for centering dynamic speaker cones.
It consists of a 110-V. neon bulb in series with
the speaker output transformer primary and the
A.C. line (see Fig. 3). A low-pitched hum will
be reproduced, The centering screws should be

T\’_ @?mgz'

" S
EXTERNAL =
STANDARD

NEON
TUBE

GGS
[«]23

AWARDS IN THE CONTEST
FIRST PRIZE | $10.00
SECOND PRIZE 5.00
THIRD PRIZE 5.00

Honorable Mention

loosened and then with the A.C, ripple still
being reproduced the centering screws should
be tightened. The wvoice c¢oil will be perfectly
centered. This arrangement is much more con-
venient than the method of disconnecting diter
condensers in the set in order to Produce hum.
SAMUEL H. BEVERAGE

HONORASBLE MENTION

RESISTANCE-CAPACITY BOX. I have been
a reader of your publieation for a number of
years and enjoy it very much.

1 am herewith inclosing a diagram of what
I term one of the handiest picces of equipment
around our shop. As can be seen from the dia-
gram any resistance value from 200 ohms to
2 megs. may be had by merely operating the
switch; but in addition to this, any one of these
values may be varied to any desired value by
the use of the variable control in the negative
leg of the circuit. The 3 decks make it possible
to name a deck for low values of resistance, a
deck for hieh values, and a deck for condensers ;
which means that the whole thing is in one box.
with only one switch. See Fig. 4.

A neat, 3 scale dial plate can be drawn for
the switch and the volume controls may be
calibrated or the regular plates purchased for
them.

When repairing a set I manipulate my con-
denser switch for different values of condensers
at different points of the receiver. You will be
surprised at how much improvement you can
make in the receiver with a few extra con-
densers.

Another place where the condenser resistor
box saves time is in ecases of open high-value
resistors. If you are in doubt about a resistor
of high wvalue and your ohmmeter will not
measure that high, then sct your resistor switch
to the value needed and go directly across the
resistor in doubt, and also sometimes you will
find an open resistor which is not color-coded
and the service manuals do not give the value.
From your tube characteristics chart or other
data determine what voltage or current you
should have, connect a veolt or current meter to
the circuit and place the test leads from your
condenser resistor box acrosse the open resistor
and vary the resistor switch until you find a
resistor that gives nearly the voltage or current
wanted, if necessary you may cut in the volume
control and bring the exact amount of resistance
in. Also you ean experiment with resistors in
load circuits and greatly improve a receiver.

You will find many additional uses for this
condenser-resistor box.

E. A. MARCHANT

HONORABLE MENTION

HOME-MADE VERSATILE TEST METER.
Here is my pet circuit of a very useful instru-
ment which can be used in many different ways.
Am submitting it as a cireuit short-cut in your
contest. See Fig. 5.

First the 0-6 (or any other voltmeter with
suitable scale) may be used externally, Jacks 1
and 4 may be used to increase range of volts
meter. Also 1 and 6 may be used for next high-
est range; adjustment of series resistors in each

‘Continued on page 40)

I1MEG.
| UNKNOWN '_lv'
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TOP VIEW

"-'STANDARD 2525 VDLTA(‘rc
IOUBLING CIRCUIT

Fig. 2. Affords visual indication of bridge-circuit balance in a condenser analyzer.
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ERE, illustrated above, is a varia-
tion of the wired-radio type of
inter-comnmunicator, in  which

H

only 1-way operation is possible, which
Radio-Craft has termed the “Wired-
Radio Nursemaid.”

This 2-unit, super-sensitive sound
amplifying system utilizes at the pick-
up end a “Guardian Ear” which con-
tains a condenser-type microphone,
speech amplifier, and modulator-oscilla-
tor circuit as shown pictorially by in-
side view in Fig. A and schematically
in Fig. 1. The generated signal is con-
ducted—from baby’s room, let us say—
by means of the lighting cireuit—to

A WIRED-RADIO
“"NURSEMAID"”

Does Baby need a diaper
change? Is Baby breathing
normally? Every mother is
a logical prospect for this
"Nursemaid," which gives
instant reports of remote
happenings. Saves steps.

JURITHTT Rnnnnnann s st mmn

mother in the kitchen, perhaps—and
intercepted by the “Radio Nurse” unit
shown by inside view in Fig. B and by
diagram in Fig. 2. The latter unit is
composed of a detector, audio amplifier
and reproducer.

Total amplification from mierophone
to speaker is on the order of 500,000
times. This gain provides a measure of
sensitivity capable of amplifying the
slightest sounds. Being purely a sound
amplifier no attempt is made to attain
high fidelity or high power output. This
device is NOT an inter-communicating
system nor intended to be used as such.
Its use is primarily for the nursery or

normally

L i 1
ikr“'

sick room. Any attempt to obtain great
volume by speaking loudly directly into
the Guardian Ear will result in serious
distortion and speaker rattle.

To test or demonstrate the Radio
Nurse elsewhere than in a home the
Guardian Ear must be placed in a
soundproof box or separate room. This
will prevent howling or feedback which
results from an amplifier
where the speaker and microphone
units are in close proximity.

The R.F. carrier of 300 ke. is gen-
erated by the oscillating S.-G. and
plate circuits and coupled to the light

(Continued on page 38)

INTRODUCING — A
5-METER CONVERTER

At long last we are able to announce a self-
contained, add-on converter which enables
any T.R.F. or superhet. receiver to tune-in
5-meter experimental programs.

5-METER
CONVERTER

L T T L L R T e
OST radio sets today are capable of tuning-in not

M only the extended broadcast band of about 540 to

1,570 ke¢., but also one or more short-wave bands.

However, very few modern radio sets are capable of tuning-

in stations below a frequency of about 30 megacycles |

(10 meters).

An add-on unit which therefore is welcome, and which
makes it possible to receive stations transmitting in the
5-meter (60-megacycle) region, is the 2-tube ‘“‘5-meter con-
verter’” here illustrated pictorially (Figs. A and B) and by
diagram (Fig. 1).

Of what use is this converter’™—What sort of stations
will this converter tune-in?—Does any special interest
attach to the programs of these ultra-shortwave stations?
We will brief the replies to these questions.

(1) A converter of the type here shown affords a par-
ticularly convenient means of transferring 5-meter signals
to a wavelength slightly below the standard broadcast band.
The converter is completely self-powered and is interposed
between the regular antenna and the broadcast set. Conse-
quently it is unnecessary to tamper with the inside wiring
of the set either to supply power to the converter tubes,
or to connect the converter to the input circuit of the
regular radio set.

(Continued on page 49)

Fig. A. It's now easy to tune-in 5.meter music on broadcast sets!
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Fig. I. A sirr;ple but effective converter circuit is used.
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THE LATEST

RADIO EQUIPMENT

Technicians utilize this department to
keep posted on the newer and better

ways of doing things in Radio, Elec-
tronics, and Public Address.

R e T e e R R T T G R GO T R T T T TR TR

At last one manufacturer has altered

conventional recelver design in pre-

senting the above illustrated set.
(1615)

Vernier adiustment and permanent sef-
ting are afforded in an alr dielectri¢c
neutralizer for transmitters. (1616)

Inexpensive add-on eleciric phono-
graph for your home-radio set. {1617)

This add-on power stage ¢onveniently
supplies additional output power,
{1618}

NOVEL SET DESIGN
INCORPORATES UTILITY
(1615)

HAT is sald to be an entirely

new thought in radio cabinet
styling is here illustrated (top, ex-
terior view; bottom, interior). The
“miracle dial’” is conmically designed
to facilitate reading from any sit-
ting or standing position ; the scales
and numerals are clearly calibrated
and the entire dial floodlighted. The
loudspeaker has been styled to
match. Chassis utilizes 6 tubes and

an A.C-D.C. superhet. circuit for
Amerlcan and foreign reception.
Has A.V.C, tone control, beam
power tube, jewel band indicator.
NEUTRALIZING
CONDENSER HAS
MICROMETER

ADJUSTMENT (1616)

NEUTRALIZING condenser

with a capacity range of 2 mmf.
to 8 mmf., and a precise means of
adjustment, is now available for the
radio amateur and experimenter.
Plates are 3/16-in. thick, and ground
and polished to provide for max-
imum breakdown voltage with min-
imum Bspacing between plates. A
knurled lock-nut holds the movable
plate rigid.

IMPROVED ADD-ON

RECORD PLAYER (1617)
{RCA Manufacturing Co.)

HE MODEL R-93-C, new low-

priced record player, here shown.
is designed to provide a good-quality
record reproducer for new converts
to recorded music and for high
school and college student record en-
thusiasts. The Service Man easily
connects this unit into any elec-
trically-operated radio receiver. De-
vice incorporates lightwelght crystal
pickup; tone arm is true-tracked;
newly developed motor has bearings
and supports cushioned in rubber for
quiet operation; volume control and
power switch are in one unit.

ADD-ON POWER STAGE
(1618)

{Allied Radio Corp.)
HERE is now available in either
25-W_. or 60-W. rating a power

stage which may be added to any
existing radio set or P.A. amplifier.
Affords proportionate increase of
output power without the expense of
purchasing an entire new amplifier.
Both units employ 2 type 6L6G beam
power tubes, inverse feedback, built-
in driver stage, speaker selector
switech and facilities for using any
P.M. dynamic or self-excited electro-
dynamic speakers. Tube complement :
25-W power stage—1-6N7G, 2-
6L6G, 1.5V4G; 60-W. power stage—
1-6E6, 2-6L5G. 1-5V4G, 1-83.

MIDGET TRANSFORMERS
GET MODERNISTIC COAT
(1619)

[Amplifier Company of America)

COMPLETE series of compact
audio-frequency transformers,
designed for all eircuits operating up

to a *10 db. level, has just been
announced. These units employ a
permalloy core and are designed for
frequency response of *1 db. be-
tween 40 and 13,000 cycles! Dimen-
sions, 1% x 1% x 2 ins. high. Spe-
cial units are designed to order; and
with (illustrated). or without, mod-
ernistic-styled magnetic shield.

PUBLIC ADDRESS TUNER

KIT {1620)
{Meissner Manufacturing Co.)

ERE is & practical, sensitive P.A.

tuner you can build yourself and
which* will give high-fidelity repro-
duction of broadcast programs. Fre-
quency range i3 530 to 1,600 kc. The
T.R.F. circuit uses shielded iron-
¢ore R.F, transformers and 4 gang-
tuning condensers ; also provided are
A V.C., separate output channel for
headphone monitoring, manual audio
gain, and tone control. Detector out-
put adaptable to any audio (power)
amplifier {nput circuit. Incorporates
3-6K7, 1-6H6, 1.6F8G, and 1-5Z4
tube. Measures B, square x 12% ins.
deep; this permits 2 units to be
mounted in a single relay rack panel.
Tuner is self-powered, 110 V., 60
cycles.

With this kit you can build high-
grade radio reception into sound dis-
tribution systems for schools, hotels
and other public gathering places.

NEW 70 TO 100 WATT
"TRANSPORTABLE"
SYSTEM (1621}
{Wholesale Radio Service
Co., Inc.)

HE 70 to 100 W, transportable

system, in a new llne of coordi-
nated sound equipment suitable for
the largest indoor and outdoor in-
stallations, is shown. Especially de-
signed for easy removal to and from
various installations: the complete
system, including amplifier, 2 micro-
phone floor stands, 4 heavy-duty
P.M. speakers, all cables, etc, is
contained in 3 handsome, airplane
luggage styled cases finished in
Spanish brown leatherette with con-
trasting dark-brown striping.

The amplifier occupies its own
case and features 4 beam-power
tubes, A.V.C. and automatic volume
expansion, cathede-ray “eye” output
indicator, complete mixing and fad-
ing facilities for 4 input channels
(including 2 high-gain and 2 low-
gain), “neo-dial” controls, variable
tone control. A total of 14 tubes is
used in the 3-stage circuit.

RADIO CABINET
TOUCH-UP KIT [1622)

EWEST in eabinet touch-up kits

for use by dealers and Service
Men is the *“right swanky™ unit
here illustrated. Kit contains quan-
tities of the various cabinet refinish-
ing itemis used on all types of eabi-
nets as well as all kinds of lacaquer
finishes in general. The kit is fur-
nished complete in an attractive
lentherette carrying-case, The dimen-
sions are 61 x 12% x 11-5/16 ins.
long. Complete instructions for use
of the 22 different items in the kit
as well as repair procedures for vari-
ous types of cabinet-finish troubles
are supplied.

Midget transformer is artistically mag-
netic-shielded. (1619)

This P.A. tuner kit is priced low.
Its frequency range is 530 to 1,600 ke.
A TR.E circult is used. {1620}

Portable P.A. systems go to higher

power. The system shown - above s

capable of de lv(e{ing) 70 to 100 watts!
621

Radio cabinet touch-up kits- show in-

creasing  usefulness. The one shown

above contains 22 different items the
Service Man needs.

Nome and address of any manufacturer will be sent on receipt of seif-addressed, stoamped envelope. Kindly Qive (number) in above description of device.
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Unit construction idea simplifies building amateur
transmitters; reduces possibilities for error. (1623)

NEW UNIT CONSTRUCTION IDEA
IN AMATEUR RADIO
TRANSMITTERS (1623)

{The Hammarluad Manufacturing Co., |nc.}

ECHANICAL arrangement of amateur

¥1 transmitters has always presented quite a
problém, since not all amateurs have available
the ‘equipment necessary to make the variously-
shuped pieces of metal required for modernitype
construction, Too, mMmany amateurs are not
mechanically in¢lined. The unit, here illustrated.
a push-pull R.F. power amplifier designed to use
any of the popular triode tubes having ratings of
from 100 to 300 W. output per pair, is the
modern and effective solution to these problems.

All parts associated with the amplifier proper,
are joined together with brackets of various
shapes. This hardware is available in kit form
and the only tools necessary for assembling and
wiring are a screwdriver and soldering iron.
When finished, it is a self-supporting unit which
can be bolted to a panel with the mounting
screws furnished with the variabie condenser; no
chagsis i8 necessary.

Although RCA 8088 are shown in the phote
any of the popular triodes may be used depending
upon the desired power output. A circuit of the
completed unit is reproduced, on pg. 48, in order
to better visualize the relation of the components.
All-over dimensions are 13 x 8% x 8 ins. deep.

WAFER-THIN CRYSTAL
MICROPHONE (1624)
{American Microphone Co., Inc.|

HE NEW B-9 crystal mierophone here shown
edge-on is a small, lightweight, crystal micro-
phone, with good response and high output. 1t Is

|

Wafer-thin ¢rystol Improved ballast resistor-
(|624§

mike. tube. (1625)

semi=directional and notably free from feedback.
This unit has a1 wide range of applications, en-
hanced by the available accessories., The B9 is
singular in that jt is equipped with a plug at
the microphone, thus making cable replacement
a simple operation. Chrome finish. Complete with
plug and 8-ft. cable. Standard 5/8-27 fitting.
This unit features an extended useful range in
which the bass is efficiently reproduced, an un-
usual feature in diaphragm-type crystal micro-
phones.

NEW REGULATORS SAVE PILOT
LIGHTS (1625)

{Amperite Company)

ADIO SETS in the new "H" geries of A.C.-
D.C. replacements, illustrated. are equipped
with a patented starting resistor which prevents
overloading of pilot lights when the set.is first
turned on. Service Men should be able to go to
town on this item. At the present time there are
sanid to be over 300 A.C.-D.C. ballast replacements,
and of course any method of simplifying these
is welcomed by both Service Men and iobbers.
These type KL-25A units will replace all bal-
lasts, in one make, starting with K, L, M or
BK and having numbers between 11 and 26,
and ending in F, G or H. In other words it
will replace a K-26F, L-18G, ete. Stmilarly
KL-75H will replace all ballasts starting with
K. L. M or BK with numbers 67 to 105 and
ending in ¥, G, or H. For example it will replace
K-75H, L-100G, ete. Because the regulator is a
real ballast, it can take care of a wide variation
in the number of tubes used in a set. It also
keeps the tube filaments at =54, with line
voltages from 100 to 140 V.

E
|
!l !

Newest in mutual conductance tube testers. {1627}

RADIO-CRAFT for Juiy,

New, combined automobile and radio control unit.
An achievement in molded plasties. (1628)

i

New 'splicer'’—colored insulating tape—eliminates
unsightliness of old-style methods. (|829)

1938

Highly efficient portable recorder and playbagk
unit permits immediate c?eckinq of recordings.
{1628

PORTABLE SOUND RECORDER
(1626)

(Sound Apparatus Co.}
ECORDING on the versatile unit here illus-
trated, is extremely simple; and presents no

problems even to persons without technical
knowledge or inclination. The record is placed on
the turninble, the clamping screw at the end of
the flexible shaft is screwed down. After turn-
table is brought in motion recording arm I3
moved to the edge of the turntable and recording

head is placed on disc. Reproduction of the
recorded dise i3 immediately possible.
Instrument includes a control panel with

mixers, master gain control, recording and re-
producing switches, monitoring Jjack, speaker
jack. door control and equalizer; a recording
chassis with motor, recording lamp_(to eliminate
turntable and cutter), provision for continuous
recording, record-cutting mechanism and repro-
ducer; an 8-in. dynamic loudspeaker; crystal
microphone; and 10-W. class A amplifier.

This machine is built in an attractive leath-
erette case of 18 x 141 x 15% ins. and it is
equipped with locks and handles. Complete ma-
chine weighs 80 Ibs. Operates on 115 V., A.C.

NEW LINE OF MUTUAL
CONDUCTANCE TUBE TESTERS
(1627)

WELL-known instrument manufacturer an-
nounces a new series of (patented) dynamic
mutual conductance tube testers with new square
meters having translucent, illuminated meter
dials. (The counter-type or model T-53-C -is
shown; a type T-83-P portable unit is also
available.) Said to be the only dual-reading units
(Continued on following page)
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This achievement of the molding art marks a new

step in the Increasing importance of molded plastics

and of the liason between automobile manufacturers

and radio set makers. The ear-radio set is becoming

an increasingly important, integral part of modern

automobile design. The complete unit Is shown in
close-up at upper-left. {15628}
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Zip!, and this new car aerial extends to a height
of 44 ins.; 2ipl, and it recesses to nearly cowl-
height (arrow, insert). Note control knob below
car's instrument panel (see drawing, above). (1630)

Apartment house installations employ

1 "multi-
coupler” for each radic set. (l631)

THE LATEST RADIO EQUIPMENT

(Condinued from

made, with indication of D.M.C. in micromhos
and also as “‘Good, Bad. Doubtful” Just one
setting to make. Easy to operate and understand.
No complications and no customer confusion,

Other important features are: sufficient plate
current to accurately check both emission and
mutual conductance; checks gus content; detects
both short and open clements and open sup-
pressor-grid ; short.tests made hot or cold ; meter
not affected by amount of plate current.

SAFETY INSTRUMENT UNIT
INCORPORATES RADIO CONTROLS
(1628)

NEWEST in automobile plastic moldings is the
so-called *safety unit”” here illustrated, The
right-hand end of this molding incorporates radio
controls as illustrated. To make the molded shell
of this new control unit a “cannon® exerts 790,-
000 jbs. pressure at 350 deg. F.

AT LASTI THE SPLICE GOES
MODERN (1629)

NOWN as a “splire” the modernistic wire

splice insulation here illustrated has come to
case the way of the technician who strives to do
a neat wiring job. Adhesive tape seldom presents
anything but an unsightly appearance whereas
the new splires or individual pieces of colored
insulating adhesive, afford not only electrical
protection sufficient for Underwriters’ require-
ments but also permit matching the appearance
of the maln conductor (power cord from wall
outlet to radio set, ete.)

BUILT-IN_ RADIO ANTENNA
AUTOMATICALLY RISES AND
LOWERS (1630)

WHAT is claimed to be a distinctly new de-
parture in automotive radio aerials is a
"Col-Mar" Qperative Aerial here illustruted. The
use of the word “operative” in the name of the
aerlul indicates that the aerial is operated as
needed, being out of sight when not in use. A
touch on the instrument-panel button causes the
aerial to rise or to recede into its case (the
operation is controlled by the wvacuum created
at the car's intake). It may be stopped at any
desired position.

A feature of unusual interest is the very low-
loss short lead-in wire, being only 16 ins. long,
the advantage of which is readily understood by
those familiar with auto-radio reception. The
34+in. tube is made of non-corrosive brass alloy,
topped by a bronze knob, triple-plated with
copper, nickel and ehromium; the final chrome
plating being tested under 58-hour salt-spray test.
Antenna extends above car to a length of 44 ins.,
in one model, and 39 ins., in a second; capacity
(Including lead-in) is approx. 55 mmf. in both
types.

IMPROVED ALL-WAVE
"MULTICOUPLER" (1631)

{Amy, Aceves & King, Inc.)
ADIO SERVICE MEN are finding added in-
come in the sale and installation of modern,
noise-free antenna systems; a vitally important
element of such systems is the “coupler” wunit
which serves to match the antenna lead-in to
the radio receiver. Newest of these couplers is
the “Multicoupler” shown here (a second unit,

(1634) two  3s-in.
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Above—this 14W. portable P.A.
system utilizes Inverse feedback.
(1435)

Lett—Here illustrated is a P.M.
dynamic unit in a new line of
dynamice

This kit can patch wood, plastic
and bakelite radio cabinets, and

speakers. white refrigerators. (1636)

RADIO-CRAFT

preceding page)

of different characteristics, is psed at the an-
tenna-end of the lead-in).

For buildings 16 to 25 stories high, one an-
tenna may be used for operating 15 to 25 radio
sets. For buildings 10 stories or less in height,
two downleads may be eonnected to one antenna,
to serve up to 20 outlets. The sale of even a
single apartment-house antenna system to feed.
say, 20 outlets (each outlet terminating in its
individual Multicoupler), is indeed a profitable
bit of business. Note that the new Multicoupler
unit may be recommended for use where im-
proved performance is desired on any wave-
length covered by the designation “all-wave.”

IMPROVED GANG SWITCHES
(1632)
{Centralab)

COMPLETE line of selector switches as-

sembled with an isolantite insulation has
just been announced. The group designed for
the radio amateur operates safely at potentials
up to 1,000 V., D.C. and up to 100 W. The
second group, of interest to design engineers,
is available in all the usual multiple position
types.

CENTER-TAPPED WIRE-WOUND
RESISTORS (1633)

{International Resistance Co.)
LINE of new center-tapped wire-wound
resistors is available in values between 10
and 200 ohms. Carrying capacity is up to 5 W.
chassis-wound and 2% W. open-afr mounted.
Resistor is enclosed in molded bakelite.

TWO NEW 314 INCH LOUD.
SPEAKERS (1634)
{Utah Radie Products Co.)

‘WO NEW 3%-in. speakers have been an-

nounced by a well-known manufacturer. Qne
unit is a permanent-magnet dynamic (illustrat-
ed), and the other is an electrodynamic type.
The manufacturer claims "vast improvement” in
the performance of these small speakers, one
improvement being the proportioning of the
generated harmoni¢s in the cone surface to en-
able these small speakers to produce exceptional
tone quality.

The announced specifications of the electro-
dynamic unit are as follows: field coil, 450 ohms:
voice coil, 3% ohms; output. 5 W.; frequency
range, 200 to 8,000 cycles. The permanent-magnet
of the P.M. unit is designed to give n flux density
in the air gap that gives this speaker practically
the same performance as the electrodynamic with
a saving of from 3 to 6 W. current consumption.

14-WATT PORTABLE SOUND
SYSTEM (1635)
{The Webster Company, Chicago)

UST announced, is a new 14-W. portable sound

system, using an inverse-feedback ecireuit. It
is claimed that within its rated output, distortion
has been kept within 2 per cent.

This model features a full-length microphone
stand with screw-type microphone connections,
tone control and 2 permanent-magnet speakers,
all stowed in a single leatherette-covered carrying
case. This model PA-714 amplifier is said to have
been tested and approved by the Underwriters’
Laboratories.

(Continked on page 48)

Special products for technicians. (1637)
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Service Men may write, requesting answers to specific
service questions. Address inquiries to Service Editor. For
questions answered by mail, a service fee of 25¢ per ques-
tion is made. Only questions of wide interest can be pub-
In view of the "rush” character of most service
calls an effort is made to maintain 48-hour service on mail
Let us help you solve your service problems.

lished.

inquiries.
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RECORD PLAYER CONNECTION

(59) Ear] Vance, Lebanon, Ky.

(Q.) We have sold an R93A Vietor record
player for a Philco model 37-116 receiver and
want to know how to make the hookup for best
tone and volume. Please state best method of
reducing needle scratch,

(A.) For best results, eonnect the RCA record
player into the volume-controel circuit of the
Philco model 37-116 receiver as shown in Fig.
Q.59. The double-pole double-throw switch may
be efther the toggle or knife type, and is em-
ployed to change from radio to phono operation.
The lead to the “high’ side of the radio volume
control is removed and brought out to the switeh,
as ig o lead from the “high™ side of the control.
Shielded leads, with shield grounded, are used
for this purpose. Leads should be as short as
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Fig. ©.59

FREE — A I-year subscription to RADIO-CRAFT to
who submits @ WITTIQUIZ that in the opinion
suitable for publication in RADIO-CRAFT.
Read the following WITTIQUIZZES; can you spot the
correct answers? Now send in YOUR idea of one or more
good WITTIQUIZZES based on some term used in radio,

each person
of the Editors is

and win an award. (Contest rules
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(86} A choke is—

(a) A patented device. in expensive radic
sets, used to choke undesirable sopranos. (b) A
coil of wire used to filter a direct current. (c)
A coil of wire used to filter an alternating cur-
rent. (d) A coil offering a high resistance to
an alternating ecurrent.

L. BrUCE

(86) Hand capaeity is—

(a) The biggest handful of bypass condensers
that c¢an be swiped from your neighbor’s radio
junkbox without being caught. (b) When the
capacity between the hand and seme component
in a detector detunes it. {¢) The amount of high
voltage that the hand will take without drawing
back. (d) The number of radio signals that can
be held in the hand without spilling over (break-
ing into oscillation’.

i PauL BAUERLE

(87) Condenser reactance is—

{a) A disease contracted by persons engaged
in the manufacture of condensers. (b) A re-
generation effect obtained by the use of a con-
denser in & radio circuit. (c) A measure of the
opposition offered to the flow of A.C. (d) A
heating effeet which occurs when a condenser
iz short-circuited.

J. A. GIBBONS
Wallasey, England.
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possible. With the switeh in the phono position,
the diode load or radio input is grounded, thus
preventing the poessibility of radio interference.

In this manner, the receiver volume control
with bass compensation network and tone con-
trol may he used during phono operation. Needle
seratch may be reduced by manipulating the
tone control.

Where it is found that insufficient output 13
obtained by connecting into the volume control
eircuit. a “‘phonograph oscillator’” is in order.
A “phonograph oscillator” is nothing more than
an unmodulated R.F. oscillator, tuned to some
frequency within the broadeast band, usually
at the high-frequency end. The receiver likewise
is adjusted to this frequency. The phono pickup
modulutes the oscillator. These attachments are
available, commercially. The phone unit connects
to the oscillator input, the output of which goes
to antenna and ground of set.

OSCILLATOR FAILURE

(60) A. W. Larson, Waterville, Me.

(Q.) We have a Zenith model 706 in for repair.
The trouble lies with the 656 oscillator which
fails to function. Tubes have been tested as have
been all resistors and condensers, The condenser
block has been replaced. Alignment does not
help. A whistle is heard at the same part of
dial. What is the remedy?

(A.) From your letter, it is to be assumed that
the trouble mentioned with the Zenith 705 re-
ceiver hasg been definitely traced to the oscillator
stage.

Failure of the oscillator in this receiver,

SERVICING

QUESTIONS

ANSWERS

ordinarily. has been traced to an open-circuited

01-mf. oscillator plate coupling condenscr, C
as shown in Fig. Q.60. Should this condenser
prove intact, carry out a resistance analysis of
the oscillator -stage. Resistance readings from
plate, grid and cathode to chassis should be
approximately 60,000 ohms, 0.25-meg., and zero
ohms, respectively.

5.-W. IMAGE-FREQUENCY
TROUBLE

(61) E. J. Symancyk, Westfield. Mass.

(Q.) 1 have a Zenith 12-tube receiver, chassis
1202. Within the past few months, 1 receive the
20 meter stutions at 14 me. and 13 me. In other
words, 20-meter stations are received at 2 points

{Continued on page 48)
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at end of dept)

(88) A radio speaker is—

(a) A person that gives radio instructions.
(b) Anyone who talks over “the radio.”” (c) A
person that's always talking about radio receiv-
ers. (d) A device which converts electrieal im-
pulses into audible sound. (e) A member of
Congress with a knowledee of radio.

PauL FIizETTB

(B9) A quarlz crustal is—

(a) The ice formed by freezing one or more
quarts of water. (b} A recently-invented device
for foretelling the future by radio-activity. (e)
An oscillating erystul used in stabilizing the
frequency of a transmitter. (d) An obsolete
tubeless receiving device used in the early days
of radio.

FraNnk H. TooKer

(90) Every Service Man knows that a sound-
head is

(ay¥ A bald-headed man who owns a costly
radio set. (b) A headphone used by a sound
technician in a studlo. (c) A sound engineer.
(d) An apparatus attached Jjust below a pro-
jector for the repruduction of the recorded sound
on the film. (e) A valedictorian in a correspond-
ence radio school.

Jesus Cuice,
Manila. P.1.

(91) Service Men should know that a ballast
is-

1938

{a) A line voltage regulator. (b} The extra

weight placed in u ship's hold to maintain
stability. (¢) A device used to steady the re-
ceiver chassis, preventing vibration.

(92) And that a potentiometer is—

(a) A meter used in testing for different
potentials. (b) An instrument used by chemists
to determine the potency of certain drugs. (c)
A variable resistor, having 3 terminals. and used
a3 a voltage divider, or volume control.

J. VANHUYSE
Windsor, Ont., Can,

(93) The emission of a tube consists of-

(a} The stream of electrons emerging from
the cathode. (b) The elimination of static dis-
charges which are shunted through a cendenser
to ground. (¢) The incoming signal entering the
grid.

MILTON SCHRAG

(94) Do you believe that a commutator is—
{a) A news-flash announcer? (b) A system
of collector rings on an A.C. generator? (c) A
ring of segments which contact the brushes on
a D.C. generstor to make the current flow in
one direction? (d) A band-switeh?
Harowp Fox
(96) A plug must be—
(a) Used for stopping the grid-leak. (b) An
(Continued on page 66)
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Radio Service Data Sheet

230

MOTORCLA MODEL 8-80 (GOLDEN VOICE) CAR-RADIO SET

8-tube Superhet.; pushbutton tuning; spot tuning; “Acoustinator” control; A.Y.C.; Qutput (max.) 13W.; Battery drain 8.5 amps.
{See Data Sheet No. 229 for schematic and other diagrams.}

Push-Button Tuner Adjustment

To set the stations, proceed as follows:
(1.) Turn the set on and let it play for
NOT LESS THAN 10 MINUTES, to assure
all electrical circuits reaching a constant
operating temperature. (2.) Select 6 sta
tions to be “set” and arrange the 6 magnets
to the approximate station frequencies as
indicated on the scale, locking them in posi-
tion. DO NOT “SET” WEAK STATIONS.
(Fig. 1.) (3.) Press the first button. The
motor will bring the mechanism to the first
magnet. Loosen the lock nut. (4.) Tune
manually to the exact peak of the station,
using the tuning knob in the contro! head.
(5.) Press the first button half-way in (far
enough to energize the magnet, but not far
enough to start the motor or mute the set.)
{6.) Slide the magnet in the direction of
error until o *click" indicates that the latch
bar has engaged in the stop. (7.) Tighten
the lock nut. (8.) Proceed to *‘set” the other
b stations.

Spot Tuner Adjustment

(1.) Slip the spot tuner housing up the
flexible control shaft far enough to expose
the spot tuner mechanism, which consists
of a small ball bearing, a brass raceway in
which it moves. and a slotted retainer clip
which acts as its gopide. (2.) Tune in the
desired station as accurately as possible. A
tuning meter is recommended, except for
Model 8-40, which has no Acoustinator
receptacle. (3.) With a pair of slip jaw
pliers, one jaw of which rests firmly on the
small ball bearing, the other jaw of which
resta on the bottom of the unit, apply enough
pressure on the ball to force an indentation
in the brass raceway in which it moves.
(Fig. 2.) Procecd to set other faverite sta-
tions in the same manner. The raceway has
a double track. Therefore, should you desire
to reset the SPOT TUNER to n new series
of stations, it ean be done by moving the
ball bearing over to the second track. To do
this, turn the condenser gang to full mesh
(ball bearing at extreme end of raceway)
and with a pointed instrument, force the
ball bearing into the adjoining groove. A
THIRD SETTING CAN BE MADE ONLY
BY INSTALLING A NEW RACEWAY.
Order part No. 1X4487.

Alignment Procedure

Piug in the Acoustinator, if the set under-
going alignment is thus equipped. Set Acou-
stinator at “Country” and “Voice™ positions.
Connect the sbenker to the chassis and plug

the A" lead into its receptacle. Turn the
volume control to maximum and leave it in
that position throughout the alignment,
reducingz the signal generator output if
Necessary.

IMPORTANT NOTE:

The trimmer labeled 600 ke. in the R.F.
coil can must not be ndjusted in the field.
It is the key point in the entire R.F. align-
ment and was carefully set in the factory
by means of an accurate capacity bridge
to its correct capacity (840 mmf.). Refore
shipment, this trimmer was covered by a
strip of black Scotech Tape, which should be
left in position to eliminate any possibility
of shifting its capacity through error.

LLF. ALIGNMENT

(t.) Connect signal generator to control
grid of the Osc.-Mod. tube (GA7 or 6A8G)
through a 0.1-mf. condenser. having first
removed the grid cap from the top of the
tube, (See Fig. 3.) Connect a 500,000 ohm
registor from the grid of the tube to the
grid cap on the lead just removed from this
tube. Turn condenser ®ang completely out
of mesh. Connect output meter across speaker
voice coil. (2.) Set signal generator at 262
ke. and carefully adjust the trimmers in
the diode coil can to the point showing

highest reading on the output meter. (3.)
Adjust the trimmers in the L.F. coil can to
the point showing highest reading on the
output meter. (4.) Go over LF. and diode
adjustment several times to secure muximum
aceuracy.

SETTING THE RANGE

(1.) Connect signal generator to the con-
trol grid of the R.F. tube (78 or 6K7G)
through a 90.1-m{. condenser. having first
removed the grip cap from the tep of the
tube. Connect a 0.5-meg. resistor from the
grid of the tube to the grid cap on the
lead just removed from this tube. (See Fig.
3.) (2.) Set signal generator at 1.560 ke, and,
with condenser gang completely out of mesh,
adjust for maximum deflection on the outbut
meter, the trimmer in the oscillator coil can
labeled 1.400 ke. (3.) Set signal generator at
535 ke. Turn condenser plates completely
in mesh and adiust for maximum deflection
on output meter. the trimmer in the osecil-
lator coil can marked 600 ke.

NOTE: The adjustments above set the
range so the receiver will track with the
calibrations in the control head.

R.F. AND ANTENNA ALIGNMENT

{1.) Connect the signal Renerator to the
antenna lead through a 0.00015-m{. conden-
ser and to chassis ground. Set signal genera-
tor at 600 ke, and turn condenser gang until
signal is heard. Adjust trimmer on the an-
tenna coil can labeled 600 ke. for maximum
deflection of output meter. (2.) Set siznal
generator at 1.400 ke, Turn condenser gang
until signal is heard. Adjust for maximum
deflection of output meter, the trimmer in
the antenna coil cun marked 1,400 ke. (3.)
Adjust for maximum deflection of output
meter, the trimmer in the R.F. coil can
marked 1,400 ke. (4.) Recheck steps 1, 2,
and 3, for accuracy.

Use of Oscilloscope in Aligning L.F.'s

EQUIPMENT REQUIRED: Cathode-ray
oscilloscope and a frequency-modulated sig-
nal generator. (NOTE: if your signal gen-
erator is unmodulated, a frequency modulator
will be required to adapt it for use with
the oscilloscope.)

PROCEDURE:

(1.) Align LF. and diode trimmers in ‘the
regular manner as outlined in preceding
paragraphs. (2.) Connect ‘‘wobbulator’” to
control-grid of Osc.-Mod. tube (6A7 or
6A8G) through 2 0.1-mf. condenser, having
first removed the grid cap from the top of
the tube. Connect a 0.5-meg. resistor from
the grid of the tube to the grid cap on the
lead just removed from this tube. (Fig. 3.)
(3.) Connect oscilloscope to the top or hixh
side of the diode load resistor, which. in
this case. i3 the volume control. (4.) Adjust
the *““wobbulator’ frequency to 262 ke. and
observe the picture of the L[F. resonance
curve as shown on the oscilloscope “‘screen.”
Correct alignment will result in a flat top
curve, as shown in Fig. 4A. (5.) Should the
curve appear sharp at the ''nose” with a
shelf on either side of the peak, as shown
in Fig. 4B, adjust the PLATE trimmer of
the I.F. transformer slightly. until the curve
approaches the condition shown in Fig. 4A.
1f the regular IF. alignment has been
properly carried out, it will be necessary
only in rare instances to adjust other than
the I.LF. PLATE trimmer.

*OPERATING VOLTAGES

| 3 4 5 6 7 8
vl [} 255 90 0 X 6.0 40
V2 6.0 255 90 94 120 0 4.0
v3 0 255 90 4.4 X 6.0 4.4
vi 0 50 0 2 X 6.0 7.0
V5 0 150 X 0 X 8.0 5.6

'] 0 255 255 Q0 X 6.0 15.
X8 0 300A.C. X 300A.C. X .0 260
“X" indicates socket terminals used as

dummy tie points.

{Acoustinator, lower-left, is not mounted on set.)

All readings except rect. plates are from
chassis ground to socket terminal indicated.
Measurements made with 1,000 ohms/volt
meter. Voltage at Battery—63 V. Voltage at
Receiver—6.0 V.

Current Consumption—8.5 amps.—QOutput

(max.) 13 W.
*Note: The numerals heading the columns
refer to socket terminals (see schematic

diagram. Fig. 5).

Automatic Service Notes
MOTOR FAILS TO START

(1.) MOTOR CONTACTS IN ACOUSTI-
NATOR NOT CLOSING. Open the Acousti-
nator and inspect the motor contacts, If the
gap is too Kreat, contaet will not be made
when the button is pressed. Adjust by bend-
ing carefully.

(2.) POOR CONTACT AT ACOUSTINA-
TOR PLUG. Inspect the contacts between
the Acoustinator plug and the receptacle
on the chassis.

(3.) DEFECTIVE REVERSING SWITCH.
A defective switch would prevent the voltage
from reaching the motor winding.

(4.) OPEN-CIRCUIT IN MOTOR. Check
all connections to motor and check motor
winding for continuity.

(6.) MOTOR BRUSHES NOT MAKING
CONTACT. Check contact between brushes
and commutator.

(6.) LOW BATTERY VOLTAGE. A wenk
or defective battery in the car would not
deliver sufficient voltage to start the motor.

(7.) FLEXIBLE TUNING SHAFT BINDS.
Rinding in the flexible tuning shaft places
an additional load on the motor. 1f this lead
is too great, it will prevent the motor from
turning the mechanism.

(8.) MAGNET FAILS TO RELEASE. If
the magnet which has previously been ener-
wized. fails to release the latch bar for any
reason, the motor cannot turn the mechanism.

FAILS TO STOP AT MAGNET

{1.) OPEN MAGNET WINDING. Check
for continuity and replace if necessary.

{2.) MAGNET CONTACT 4N ACOUS-
TINATOR NOT CLOSING. Open Acoustina-
tor and inspect contacts. Adjust or clean if
necessary.

(3.) ROUNDED HEAD ON MAGNET
CORE. The head of the magnet should have
sharp corners. Rounded corners may cause
the latch bar to slip going in one direction.
although it will usually catch in the reverse
direction.

(4.) LATCH BAR DEFECTIVE. Inspect
latch bar to make sure that it has not been
damaged. Replace latch bar and gear assem-
bly, if required.

(5.) POOR CONTACT AT ACOUSTINA-
TOR PLUG. A poor contact here means a
voltage drop which reduces the pulling power
of the magnet.

(6.) IMPROPER SPACING OF LATCH
BAR. Check the spacing butween the latch
bar nnd the magnet. It should be somewhere
between 0.01- and 0.02-inch. If the spacing
is greater the pulling power of the mapnet
is reduced.
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A WIRED-RADIO "NURSEMAID"

(Continued from page 31)

circuit by means of a low impedance coupling
coil. A harmonic filter is built into the Guardian
Eur to prevent radio receiver interference at
600, 900 and 1.200 kec.

Bias on both grids of the 79 tube is obtained
by the use of bias cells. These units have an
extremely long life and should not be replaced
unless the plate voltages of the 79 tube measure
abnormally low. Never test the bias cell with a
voltmeter of any kind. The current drawn ‘by
the meter will discharge the cell immediately,
and no reading will be obtained although the
cell may be in good condition. Only a vacuum-
tube voltmeter will show the true condition of
the bias cells.

The receiver is coupled from the line to a
6F5G detector by another low impedance link.
The detector is capacity-~coupled to a 41 output
tube.

When shipped from the factory, both units are
adjusted accurately to 300 ke. by means of a
variable trimmer in each unit. If for any reason
it is suspected that either of the units is not
tuned to resonance, it is only necessary to re-
adjust the trimmer on the side of the Guardian
Ear, until maximum sensitivity is reached.
Maximum sensitivity may be found by plazcing
a watch on the Guardizn Ear, and after raising
the volume on the Radio Nurse to a point just
beiow feedback (howl), andjust the Guardian Ear
trimmer for maximum velume of the watch tick.

The trimmers have a tuning range of from
250 to 450 ke. If interference from another
Radioc Nurse is encountered, it may be elim-
inated by readjusting either pair of units in
the following manner. Shift the frequency of
one Radioc Nurse (Bakelite unit) slightly or
until the interference drops out. The bakelite
shell of the Nurse must be removed In order
to reach the trimmer. The Guardian Ear of the
pair iz then tuned to resonance as previously
outlined,

3-WIRE SYSTEMS

In cases where the electrie service to the home
or apartment is of the 3-wire, 220-volt type.
and the transmitter is used on one 110-volt ¢ir-
cuit and the receiver on the other. it is some-
times necessary to install a bridging condenser
across the outside 220-volt leads to form =
path for the signals. Tg aceomplish this, a
speciul bridging d r was developed. This
condenser is a special oil-impregnated unit made
for continuous operation on 250 volts A.C.
and has a 2.5 ampere fuse sealed inside the
condenser c¢ase.

The condenser is connected to the line by
first removing a fuse on one side of the 220-volt
cirenit and inserting the metal tab into the
shell of the fuse socket so that when the fuse
is screwed back into place the metal strip makes
contact with the shell of the fuse. The remain-

~ CONDENSER
MICROPHONE

Fig. A. The '"Guardian Ear'' or pick-up unit.

ing condenser wire is fastened under a fuse gn
the opposite side of the 220-volt circuit in the
same manner.

In some installations, fuses are used on both
the live side of the line as well as the neutral
or ground circuit. In such cases it is imperative
that the two fuses to which the condenser is
connected be in the live leads and not in the
ground side.

(Continued on page 53)

~TRAMITTER~ 79 942F' 047-
o F32v "y _NLEG.
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Ol
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6F5G
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{

~RECEIVER ~
(300KC.)

0l PADDER
MF

84
1esvac |

+62V.

~

Fig. I. Schematic circuit of the "'Guardian Ear'' or pick-up unit shown in Fig. A.

supplies the req

MODIFYING OLDER SETS TO RECEIVE
THE 4 HIGH-FIDELITY STATIONS

(Continued from page 21)

(8ec Fig. 1B.) This will cause a more serious
error in the dial readings than the adiustment
of the trimmer condensers. However, if the dial
is calibrated in arbitrary numbers such as 0
to 100, the Service Man can leave a list of the
new dial readings so that the set owner can mem-
orize them. Do not take out piates of a condenser
to reduce the minimum capacity as it will also
reduce the maximum amount of capacity and
will probably reduce the tuning range of the
receiver instead of increasing it. In this case
the maximum error would then be at the low-
frequency end of the dial.

In adiusting the trimmer condenser of =
superheterodyne receiver, the oscillator trimmer
will be the most critical, the mixer and radio-
frequency stages being comparatively broad. The
padding condenser can then be rendjusted for
proper tracking. If correctly done, the original
dial settings will not be changed appreciably.
If the superheterodyne is not eauipped with a
padding condenser, but depends upon an
especially-built oscillator condenser, there will be
a slight tracking error, but it will not be serious.

38

SHIFTING THE I.F.

Another way to tackle a superheterodyne is by
shifting the intermediate frequency. (See Fig.
1C.) Sometimes this will work. but will cause
a tracking error that may or may not be per-
missible.

As a general rule, the high-frequency end of a
receiver is the noisiest, It is VERY IMPORTANT
then to get the highest signal-to-noise ratio
possible for quiet reception; especially is this
true where higher-fidelity programs are to be
received. Many sets operate satis(actorily without
an antenna. or with a poor one on the high-
powered, lower-frequency stations, but unsatis-
factorily on the higher-frequency stations. Make
every effort to get up a good outdoor antenna
for best reception. If a good ground is not obtain-
able, sometimes better reception will be had by
not using one at all. (See, also, "The Problems
in High-Fidelity Design.” in December, '3¢
Radio-Craft, for additional information on what
to do to the set, once high-fidelity programs
can be tuned-in, to get the most from the
receiver.—Editor)
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b 7 18.000n
’ 4194V
. Nl
] x A\MF (aMF. 250V, - 25~ ONLY
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. -I65VAC. OVis)| 200V. 8} Fig. 2. lg:i’aqram o: the "Radicla I:NUBEH or repro%ucing unit shown, in Fig. B,
HISV.ACH S . -+ on pg. 53. The volume control knob which extends out of the bottom of the
NOTE: % FOR 25~ ONLY bakelite shell of the Nurse is adjusted until the tick of a watch laid on top of

the remote ~ear’ can be heord loudly. The electric light wiring automatically

uired "connection’ between the 2 units.

RADIO CREATES AMAZING
FASHION PATTERNS

(Continued from page 11)

designs which would drive a surrealist nrtist
more frantic with envy. But space limitations do
not permit us to reproduce them.

One of the more complicated designs so favor-
ably impressed the designer of machine-made
tapestry that he drew up a sketch of window
curtains using the pattern. A lace factory is
also interested in it, with the idea of producing
curtains. Thus not only novelty manufacturers
find new avenues of expression opened up, but
also the producers of more bulky items, as for
instance these curtains. and floor-coverings, ete..
now have at their command a machine that is
capable of producing patterns jn inexhaustible
variety.

Infinite in number and variety are the pat-
terns produced by this new RCA cathode-ray
kaleidoscope, and plans are already under way
to inaugurate an ‘’‘electronic pattern” service
to the leading dress. textile. plastic, wrapper
and jewelry designers of Paris and America.

This invasion of the field of art by electronies
adds a milestone to radio. :

for 1938
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EUROPE'S UNDECLARED
RADIO WAR!

(Continued from page 9)

that it became very difficuit, almost impossible,
to hear this station. But it still broadeasts, and
is now to be heard on a wavelength of 23.8
meters. It remains a real mystery.

The Spanish trouble has added greatly to the
war on the air. First of all, Moscow transmitted
more Spanish talks than formerly, saying to the
Republicans, “We are with you with all our
soul.” Then General Franco captured several
broadcasting stations sharing wavelengths with
those still in government hands.

Bilbac and San Sebastian used to vie with one
another, until the capture of Bilbao when from
the broadeasting station could be heard the entry
of the troops. Then General Franco increased
the power of the Salamanca station te unknown
kilowatts and transmitted on the same wavelength
as Madrid.

Another feature of the struggle has been the
entirely illegal use of the amateur wavelengths
on the 40-meter band for news and propaganda.
And within the last few months, one or tweo
stations have begun transmitting on the 20-
meter band. Both sides do this. They give propa-
ganda in at least 4 languages, and both try to
jam each other. In addition, it is noticeable that
the Spanish gevernment transmissions in German
and Italian suffer more from jamming than any
others. Presumably, the German and Italian
authorities are responsible for this.

A strange happening in the Spanish war
has been the transmissions of a station calling
itself “Radio Verdad,” and broadcasting in
Spanish. {Verdad is Spanish for truth.) As they
use several Italian wavelengths on the medium
band, I thought that either the Italians were
¢losing down their stations to allow the Spanish
station to broadeast its “truth” propaganda,
or that the Italians were responsible for the
whole thing.

They give an address in Salamanca to which
listeners are asked to write. I wrote, but have
had no answer. When listening to Rome at 7
o’clock G.M.T., | heard the station sign off, and
then the carrier disappear, before Radio Verdad
made its transmission. But Radio Verdad's an-
nouncer has a slight Catalan accent, which shows
that he does not come from Salamaneca. This
made me suspicious. Then a friend used direc-
tional antennas on the transmission, and Radio
Verdad was proved to be the Italians masquerad-
ing as Spaniards.

This is perhaps not very surprising, since I
have seen it stated that broadcasting in General
Franco's territory is almost entirely under Italian
control. Oddly enough, the only Italian 1 know
had a job with the Italian broadcasting company
in Rome, and then he went to Salamanca, Gen-
eral Franco's headquarters.

Italian used to be the only major European
language in which the Russians never gave Com-
munist propaganda. 1 wrote to Moscow and asked
them why; but. though they answered my letter,
they refused to answer this question. Jt has been
suggested that a clause between the two countries
forbade the broadeasting of propaganda. In addi-
tion, there was a rumor that Musselini had so
successfully jammed all the Russian stations that
they cemsed their propaganda in Italian. How-
ever, lately, Moscow has been giving propaganda
in Italian—just another radio mystery.

The Italian broadeasts from Rome and Bari
in Arabic have raised much protest over here
in England. But in addition to those in Arabic,
there are others in Chinese and other Oriental
languages. It is these Arabic transmissions that
have compelled the British Broadcasting Cor-
poration to broadcast in Arabi¢ in order that
Palestine should have a source of radic news
other than that from Italy.

And so the B.B.C. feels compelled to broadeast
in foreign languages’; it hegan with Arabic early
this year. When I first listened to these broad-
casts, 1 felt certain that there was a definite
effort being made to jam them. I could hear the
chimes of Big Ben perfeectly, but the moment
the Arabic announcement was made, it was
overwhelmed by interruption. Whether this in-
terruption was successful in preventing reception
in the East, is another matter. Last night I
listened to the British transmissions in Spanish
and Portuguese. The half-hour’s news bulletins
came in uninterrupted.

{Radio-Craft feels that its readers will be
particularly receptive to this article, which con-
tains first-hand information.)
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'SUPERIOR PRESENTS|

THE AMAZING, NEW 1938 1100 SERIES

The Best Buy in the Instrument Field! Many New Refinements, New
Features. . . . All Proven to Be Sound and Practical!

J

The New Model 1100-S
D.C. VOLT-OHM MILLIAMMETER

type 0-1 meter, accurate within 2% :
resistors. No external
Neat aluminum etched panel.

Model 1100-S supplied with
batteries, test leads and in-
structions. Size 64" x 3”
x 21%"; shipping weight 4‘@
Ibs, Our net price.,....

A sensationally low priced new pocket-size volt-
ohm miliinmmeter. Featurcs a 37 d’Arsonval
precision
batteries necessary.

SPECIFICATIONS
0-5 volts D.C. 0-56 ma. D.C.
0-50 volts D.C. 0-50 ma. D,C.
0-500 volts D.C. 0-100 ma. D.C.
0-1000 volts D.C. 0-500 ma. D.C.
0-500 ohms 0-500,000 ohms

5585

The New Model 1120-S

OSCILLATOR

Truly the greatest
value ever offered!
An All-Wave, di-
rect-reading Oseil-
lator in Portable
size. Compares fa-
vorably with in-
struments selling
at three times its
price! Housed in a
black crystalline
cabinet with car-
rying handle.

SPECIFICATIONS:

1. Covers 100 kc w
22 me,
Nndnmenlnln \\.Ilh
ranges sclected

n.

2. Disl s dln-ﬂ reading in frecl\lcncies with band
awiteh  scttings  identified both r letters (A,
B. C. D. E) and by frequencics, w l.h corre-
spond. idenmlulloul on the dinl

- R.F. an obtainable mdependcm

F. and broadcast bands,

W
>
é
I
&
3
ot
.3.
o
3
=g

J o8,

5. Separate posts for testing shorts, opens and
leakages. including the leakagfes of electrolylic
and other condenscrs. Thus even velY high
resistance circuits may be los(td for continui

= l'lmmu-ry turn-cagy drive. with a-l vernier.

Nr:\!?l‘ on 90-120 volls A. C .C. Moreover

AC. be of any tommercl..l frequency, 285,

40. uo 60 cyCles. elc. $
8—

.ih

Model 1120-5 sup)
lete with tubes,
slructlonn s h

uemm a

1/2-;

lied com-
eads. ‘-md

s, lzo 10
Dur net prll.'e

Comes housed in sturdy, black case with
sloping panel. Complete with test leads,
tabular charts, instructions and tabular data
for every known receiving
111" " x 67. Shipping s1 z —
wght. 18 lbs Qur net price

type tube, including many
transm:tlmg types. SIZE:
Model 1160 A -8 with Portable Cover, add 95¢

The New Model 1160-$§

SET TESTER

A Complete Laboratory
All in One Unit!

Featuring Our New Type Sloping Panel for
Precise and Rapid Servicing
Here is a modern set tester that conforms to all
standards of good engineering practice. Utilizes a
modern, square d’Arsonval type meter and preci-
sion resistors. Just what every Serviceman needs
for rapid, accurate measurements.

SPECIFICATIONS
COMPLETE A.C. and D.C. VOLTAGE
and CURRENT RANGES
D.C. Voltage: 0-15, 0-150, 0-750 volts.
A.C. Voltage: 0-15, 0-150, 0-750 volts.
D.C. Current: 0-1, 0-15, 0-150, 0-750 ma.
A.C. Current: 0.15, 0-150, 0-750 ma.
2 RESISTANCE RANGES
0-600 ohms  500-5 megohms
HIGH and LOW CAPACITY SCALES
40005 to 1 mfd. and .05 to 200 mfd.
3 DECIBEL RANGES

-10 to 418, -10 to +38, -10 to +53
INDUCTANCE: 1 to 700 Henries
WATTS: Based on ¢ mw. at 0 D.B. in 500 ohms

.006000 to 600 watts.

1, Tests all 4, 6, 78, 7L, and octal base tubes,
including dxodes

2. Tests by the well established emission method
for tube quality, directly read on the GOOD *?
BAD scale of the meter.

3. Affords separate neon test for
shorts between elements,

4. All services performed by the use of only five
Oontx_'ols at maximum, and many tests do not
require working all the controls.

5. Supplied with instructions and reference table
so that the filament voltage and emission
measuring controls may be properly set for
the enumerated long list of tubes, which in-
clud_es_ all tubes commonly encountered in
servicing.

6. Work on 90-120 volts A.C. 60 cycle A.C.

lenkage and

SUPERIOR INSTRUMENT CO.

136 LIBERTY ST. Dept. RC-738 NEW YORK, N. Y.

Please Say That You Saw It in RAD10-CRAFT
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arz [deal radio service car

FAST—Dependable—(onvenient—Economical

LOTSA DOPE
IN HERE

The last word in light, eco-
nomical service equipment.
Comes with large, commodi-
ous side car. Gives 120 miles
on a gallon of gasoline, ends
parking worries, garage and
upkeep expense. Draws a
crowd at every stop—it’s the
best advertising you can buy.

Write for catalog

MOTO-SCOOT MFG.CO.
237 S. Western Ave., Chicago, U.S.A.

It will be found that some stations cannot be
tuned exuctly to the dinl marking, but if they
are within 10 kc. it will be taken care of by the
A.F.C. which should always be turned en when
the automatic dial is used.

Remove the star tab from the escutcheon hole
directly beneath the screw which has been set
up and insert the proper station tab. This opera-
tion i8 repecated for as many stations as are
redtiired.

Figure 13 shows the appearance of one of
these dial control screws and the dial escutcheon
which holds them. The indexing finger on the
control screw sometimes breaks off due to being
ferced or stuck in the tuning gate, in which case
4 new screw may be installed without dismantling
| the dial mechanism. The trick in deing this is to

press in on the broken serew while the dial
| is not set for the station controlled by the broken
| screw. The screw should be turned until the index
]f‘mgcr falls into the pear-shaped slot and upon

Ask your jobher
for the

NEW CENTRALAB

Volume Control Guide

Again . . the servicemen's most popu-
lar guide . . now available . . .
bigger and better than ever.

Lists 10.000 modeis! . . . 240 pages
. - . more than 400 types of radios . . ,
complete line of midget Radiohm Re-
placements . . . Also a completc listing
of all other Centralab products: switches,
resistors. sound prejection controls, and
the new Centralab wire-wound Radichm,

FREE at your jJobber .

or send f0c to cover handling
and mailing to CENTRALAE

MEET CENTRALAB AT THE
NATIONAL RADIO PARTS
TRADE SHOW
CHICAGO, JUNE 8-t

Cent

MILWAUKEE

WISCONSIN

].‘ ing the screwdriver the screw may be
pulled out und the new one inserted in reverse
order.

Other troubles which may be encountered in
this dial system are: Stuck or broken tuning
| gate; no A.F.C. action because of defective switch
actuated by tuning gate; no signal, or intermit-
tent and distorted signal due to Audio shorting
switch trouble on dial-shaft hub.

G.E. MOTOR-TUNED SYSTEM

The following paragraphs relate to the G.E.
Model F107 Service Notes on incorrect operation
and suggested remedies.

(1) "Touch-Tuning” button leads not making
#ood contacl to stud screws. Clean contacts and
re-insert.

(2) Scanning arm blade either covered by
thin piece of bakelite or else is dirty. Carefully
run a file over the top of the blade, making
sure not to leave any sharp corners, Also apply
a little vascline on the beveled surfuce to prevent
chattering.

(3) Scanning arm jumps off hecause nipple is
too sharp on the adjustable stud screw. Snmiocoth
ofl with fine sandpaper.

(1) Relay armature out of adijustment caus-
ing sluggish operation of relay switch. In this
case it will be necessary to adjust the backstop
s0 that the armature snaps closed when the
relay coil is energized with 4.5 volts A.C. The
backstop must make a positive contact with the
back of the armature in the open position. If
the relay will not close at 4.5 volts and still
maintain proper travel and sequence. weaken the
spring on the rear of the armature plate by
bending the stationary spring support.

Please Say That You Saw It in RaD10-CRAFT

| then equal to the source being measured.
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USEFUL CIRCUIT IDEAS

(Continucd from page 30)

for

case is8 made with the 0.4-meg. variable resistor.
Exact setting of the 0.4-meg. resistor can be
found by comparing with a known accurate
voltmeter. Jacks 1 and 3 are for continuity and
ohmmeter with 0.4-meg. resistor as zero ad-
Juster for latter. The ochmmeter may be eali-
brated with known values as tested with another
ohmmeter known to be correct. A 45 V. battery
may be used externally with “<+" at jack 4
and Jead on “-" side of battery to test higher
values of resistance. Next, jacks 2 and 4 may
be used as a substitute resistance in various
ways, the 0.4-meg. resistor being calibrated and
read directly on the scale. Jacks 2, 4, b and 6
may be used to get different values of resistances
to use as substitutes.
D. E. GaNbpY

HONORABLE MENTION

AN INSTRUMENT CIRCUIT FOR MEASUR.
ING A.V.C. VOLTAGES. Fundamental Circuit:
(See Fig. 6A.) When opposing voltages are
equal there is a zero current and therefore in-
finite resistance: the voltage as read on V., is
In
the diagram (Fig. 6A) T are the terminals for
the voltage to be measured; J is the jack for
headphones or micro-ammeter and B the battery
supplying the bucking wvoltage.

Practical Circuit: (See Fig. 6B.)

Important: Proper polarity must be observed
in connecting the infinite resistance voltmeter
in the circuit under test.

WILLARD Mooby

SERVICING PUSHBUTTON TUNING SYSTEMS

(Continued from page 19)

(3) Excessive side-play in scanning arm blade,
causing the knife edze blade to rock from side
to side. See Fig. 11 and note that the rocker pin
flanges are adjustable by means of a screw in
back of the scanning arm. Correct adjustment
provides R rocker action, up and down with no
side play.

(6) Not ¢nough tension on scanning arm.
Loosen collar on shaft at the rear of the sector
and push scanning arm toward the sector face,
then tighten the collar on the shaft.

(7) If the Button contacts do not close, or
elue fail to make xood contact and hence motor
continues to scan dial without atopping at desired
station. Bend or clean the button contacts.

(8) Sector has warped away from ita vertical
position, causing one or more buttons to skip
stations. Since the metal is very brittle no at-
tempt should be made to straighten a warped
sector. The best remedy is to replace with a
new sector.

(9) Control shaft grounds against the dial
and pushhutton escutcheon. If this happens the
relay remains energized and the motor will not
run.

{10) Open or shorted motor condenser causes
motor armature to hum but prevents it from
turning under load. Replace with a new con-
denser of the proper type.

(11) Open or shorted c¢oil in motor causes
motor to turn very slowly, if at all, and enly in
one direction. Replace motor or repair coil.

The convenience and advantages of button
tuning need not be restricted to today's receivers.
only. Button tuning of the trimmer type can
easily be added to sets of the superhet. type of
the past few years.

As a money-making adjunct for the Service
Man, two types of switches are available at
present and are shown in Figs. 14 and 16. The
circuit-closing type shown in Fig. 15 can alse
be used in analyzers and test equipment. Figure
16 shows the eonstruction of the “latch’” which
is common (in one form or another) for prac-
tically all pushbutton switches.

The eircuit tranafer type shown in Fig. 14 uses
an ingenious method of progressive switching;
that is, & series circuit is maintained up to the
point where a button is pressed in, whereupon
the series circuit terminates at a lower contact
of that button. The author has added a Meissner
8-button aseembly of the type just described, to
a high-fidelity tuner (June, 1937, Radio-Craft).
The troubles which may occur in latch switches
are very few and easily located.

(This concludes the author’s timely, informa-
tive and easily understandable article—Editer)
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HOW TO MAKE A
HIGH-FIDELITY TUNER

(Continued from page 23)

consists of 4,000 turns of No. 32 D.S.C. wire
wound on a bakelite or hard rubber form of the
dimensions given. The wire should be wound
evenly but met in layers.

The layout of parts can be scen from the
photographs (Figs. B and C) and no actual drill-
ing layout is given because of the difficulty of
spotting holes exactly, when substitute parts may
be employed with a resulting shift of hole loca-
tions, ete.

When all parts have been secured to the
chassis, the wiring ean be done, wsing well-
insulated wire and heavy flexible leads for the
filaments which must be fed from the amplifier
chassis. The wiring should be as short and direct
a8 possible consistent witH a neat and workman-
like job. The A.F. output leads should be shielded
and the lead from the potentiometer to the grid
of the first tube in the amplifier should consist
of a heavy shielded wire, using the shielded loom
sold for auto-radio antenna leads. This will keep
the capacity between the lead and shield at a
minimum and prevent bypass (loss) of the
high-frequency Signals.

With the coils used in this set (it is not ad-
visable to make the coils at home if consistent
flat-top resonant curves are to be expected) a
coupling capacity of 0.06-mf. produces a selec-
tivity of approx. 20 kc. and with the addition of
the 0.01-mf. capacity in parallel with the 0.05-mf,
units, the band-width narrows to approximately
15 kc. The use of 0.02-mf. in place of the 0.01-
mf. condensers, the band-width narrows to ap-
proximately 12 ke., thus permitting adequate con-
trol of selectivity for most situations encountered
in the U.S.

If desired, a switch can be included to cut the
10,000-=cycle filter out of the circuit so that this
attenuation of the “highs’” may be eliminated
when the noise background and monkey-chatter
permit. This is not shown in the circuit as the
set was made to be used close to New York where
the interference is notably bad.

THE AMPLIFIER

The actual amplifier with which the tuner is
used depends on the individual preference of
the builder: on the volume level required. and
on the pocketbook.

The circuit used by the writer employs coupling
transformers which are not commercially avail-
able. However, several very fine input and out-
put transformers are available and this should
not deter any builder from duplicating the am-
plifier used in the original model, diagrammed
in Fig. 8. Some readers may prefer the use
of the triode output tubes to the beam tubes—
but as far as available instruments and the
writer'’s ears are eoncerned. the beam power
amplifier gives equally good response and low
harmonic content with one less stage than the
triode amplifier. (This may be due to the closer
match between tube and transformer impedances
in the beam amplifier.)

No constructional details are given for the
amplifiers as this article is limited to the design
and construction of the tuner.

SUITABLE LOUDSPEAKER SYSTEMS

However, the subject of spenkers and baffles

wuld be mentioned as this is the second ‘‘weak
link” in the chain (the detector being the first.
as you will remember). There are several speak-
ers on the muarket which will respond up to
about 6,000 evcles, but to the writer's mind it
takes a really good double speaker unit, using
woofer and tweeter speakers, to bring out the
gapabilities of this wide-band tumer.

Also, there is little advantage to be gained
in inureasing the H.F. response of a set without
also increasing the L.F. end. And with this point
n mind, a large baffle area or the use of either
the infinite baffle, bass reflex or peri-dynamic
principle to increase the “lows” cannot be too
highly recommended. However, such poitits must
be worked out by the builder in conjunction with
the amplifier and actual installation.

This tuher is capable of fine reproduction
when used with correet amplifier and speaker
equipment—and that is the main part of the
battle, as mentioned in the beginning of this
article. The completed job in its cabinet is
illustrated in Fig. A.

(Continued on page 45)
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for you too.

more details, just write . . . .

THE ROAD TO
BETTER BUSINESS

4. N.U. jobber stocks
ore complete...No
hunting for odd
types.

. Full guorontee on
highest quolity
radio tubes.

. Cut price business

not solicited. 5. Timely business

building oids.

. Price Protection

| RADIO SPECIALISTS NEEDED

Modern receivers with their complicated circuit sys-
tems have knocked out the old time cut-and-try
radio fixer. Trained men with up-to-the-minute
knowledge are needed to service these new sets,

are alse furnished.

OF EXTRA COST

book of details.

To start ygu making money

ela; we _equip
;ou  with {his Cireuit
nalyzer snd Point
Point Resistance Tester,

MOTO-SCOOT FOR SERVICE CALLS

PRACTICAL TRAINING
AT HOME

Our home study course is uractleal ‘‘shop and
bench™ training ¢ombined with a thorsugh set as
of oractical lessons preparsd by an experienced
Radio service englneer. Four working outfits heip.

MAKE SPARE TIME
MONEY

Qur training ls. complete and praetical. We
show you how to make money almost from the
start. The course tan easily be made to pay
its own way. Investigate now, write for free
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| FREE THE

NATIONAL UNION
WAY

® Here's a grand idea for quick,
low cost transportation for the
service engineer. The Moto-Scoot
with side van attached, provides
ideal transportation facilities for
test eauipment. tools or radio
chassis

The Moto-Scoot is safe and easy to
operate and unbelievably economi-
eal to run. You can get about 120
miles to the gallon of gasoline.
The unit is supplied complete,
ready to wo with no accessories to
buy. It is completely equibped with
a powerful lighting system. Get it
FREE for your business. Ask your
distributor for complete details or
write

UNION

USE

NATIONAL

QUALITY TUBES ¢ QUALITY CONDENSERS

© Thousands of topnotchers in Radio Service are depending
on National Union Quality. These tubes and condensers
have the kind of precision and value that makes good friends

® National Union will help you to own “‘the finest radio service
lab in town.” Everything you want is offered you on a “Free Deal”
Plan. It will help you to get the equipment you need now to do ‘
better work and faster work and make more money. That’s the
National Union way. Over 100,000 completed deals . . . . for

SEE US AT BOOTHS 205-207—Hertz Ave.
CHICAGO RADIO, PARTS SHOW

----------------------------
NATIONAL UNION RAOIO CORPORATION .
57 Stale St., Newark. N.J. RC-738 H

Please send me more information on: 1
O Moto-Seoot [ ]
O Other N.U. “Free Offers 1
1

9T TR PRSP U BRI E [ o P e 1
Wame .....evvomisssnrnnions s
[ ]

AGAIESS . .caviveivenoaiacnnainrrrasaninrrorenssan M
|

Ciy A - State ........ o 8
T P I T I TR L R LYY LY ) -l

Loam AT HOME
HERE IS YOUR OPPORTUNITY

Your possibilities of making mnner and getting
ahead are limited only by your ability and skill—
but you must know more than the other fellow. You
must be a radio service specialist, as R.T.A. can
train you.

WHAT R.T.A. STUDENTS SAY

Norwood. Dhlo
T Trave contected with a large firtn
Radlo Service Manager and
wish to extend my thanks for your

Josephi Raplen. Jr.

Yorkviile. Ohio
From Aug. 1 to Dec. 7, 1936, [
repaired 163 radlos and Dut up
43 gerlals whieh is very good for
part time work while studying

your course.
Chias. Koerber.

RADIO TRAINING ASS’N OF AMERICA
Dept RC-78, 4525 RAVENSWOOD AVE., CHICAGO
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ON EVERYTHING YOU BUY!

.. NOW READY—big new Bargain Bulletin. Describes,
pictures hundreds ol amazing values. Tell us where to
RUSH your FREE COPY: —

OL can gave many Tratlars on >aur purchases out of
thle new Hargaln Bulletin—on Hadio Sets and FPurts,
riing Gonds. Watehes, licks. Cumeras, Typewrliers.
Cleetileal  Bpeclulties, Neieltles, and #cores of  other
aridetes, Thousands of smart buyers have discovered this
*ure way 10 save money on stsndard, hlphest quatity mer-
chandlre. You get proanipl, courtentus serviee, €omplete
rellability. Qet PROOIM of Wiz suvings—lake your plek
of the amuzlpe values shown lv fili yuf present needs.

YOUR FREE BARGAIN BULLETIN IS

WAITING il in amd matl NOW the eoupon helow
cetir seral pastul or letier. No obllgatlon. Some hargain
offers limbteb—=r1ush  your request while stocks are st
theh hest

RADIO CIRCULAR CO., Inc.

915 Broadway (Deot. R.C.). New York. N. Y,

F |_RADIO CIRCULAR €., tne, (Dept, ACY. _!
y Yes. Rush my Free Bargain Baltelin. 1

Nn ublizatlon to me |

NAME YT I P T pe—1 [}

87. & NO.

‘MAIL THIS
COUPON. NOW

CITY & STATE

FORMULAS ~vo REGIPES

For the Practical Man

&

Il
I

Here Is the Coments of the Yook

1. Adhesives: Glues, Cements, Gums, Mucilages,
Lubricams. 2. Cleansing: Stain Removers. Palnt

Remorers, Bleaches, Cleaning Fluids. 3. Metal
Cruft: Coloring, Oxydlzing. I'lating, Repairing.
Welding, Polishes, Alloys, Solders, Amalgams.
4. Paints: Colors. Stains, Varnishes. Enamels.
Euminous  I'aint Washable Palnt; Paim
Removlng, \Wsterproofing, Fireproofing. 5. Glass
Working: Cutting, Driliing, Boring, DBending,
Biowing, Etching, Engraving, Frosting, Silver-
lng  ete. 6. Wood-craft: Fillers. Fireprooflng.

Acid-proofing, \Waterproofing; Furniture Polishes.
Finishes, ete. 7. Inks: Reelpes, Eradicators, Ink

Stain Remorers; Special Inks. Colored, In
delible,  Sympathetic.  Invisible. Hectograph.
8. Photography: Developers, Emulsions, Fixers.
Sensitizing. Toning, Printing, I"hotographic
Paper, DBlueprint Paper. 9.  Antidotes for
Polsons., Remedies for Burns and Sealds, Disin
fectants, First-Ald in  Accidents, Emergency
Remedies, Homeé Remedles. 10. PFreparation.
Manipulation, Handling. Mixing.

Measuring. Welghing, Fllterlng. PRICE

Stralning Solutions: List of Tech-

nical Substances: Emulsifying; Use 50

of Flydrometer, Use of Thermometer; c
Tables of Weights and Measures,

Decimal Systems, Useful Tables. POSTPAID

TECHNIFAX

Division RC-738

558 W, WASHINGTON BLVD, CHICAGO, ILL.

==

FRrREe!

HAMMARLUND |
NEW ‘‘38°"

RADIO CATALOG ‘

The latest Hammarlund cataleg with
complete data, illustrations, draw-
ings and curves on the entire Ham-
marlund line. Address Department
RC-7-38 for your free copy.

HAMMARLUND MFG.
424-438 West 33rd  Street,

€0., INC.
New York City
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THE RADIO MONTH IN REVIEW

{Continued from page 7)

THE WAR OF WORDS

HOSE nations which are not actually engaged

in the pastime of hurling lead and gas at
each other, either at home or in their neighbors’
yards, were throwing words at each other's
nationals, according to last month’s advices.
So for that matter, were the warring nations.

Britain last month inaugurated a “news serv-
ice” in Spanish and Portuguese for listeners in
Latin-America. C.B.S. announced a short-wave
service of stock market reports and Press-Radio

news, directed at Europe. Frank E. Mason,
N.B.C. vice-President, was assigned to super-
vise spreading ‘‘American culture and ideals”

to Europe and South America; news, entertain-

ment and “other programs®” will be. featured.
France, at last reports, was busily hunting a
station which purported to be in Paris, and

which took pokes at the Blum government. No
word of this station has been received sinee Blum
was supplanted by Daladier; maybe it stopped
transmitting, or perhaps the French just ceased
to care. From Latvia came reports of a short-
wave station which advocated the overthrow of
Stalin; and no one knew whether it was in
Russia or in one of the nearby independent
states—nor, for that matter, wi owns it. Japan
announced plans for the greatest radio coverage
of the 1940 Olympics in history ; the transmitter
and antenna of the Denwa Kaisha station in
Ibaragi will be improved and enlarged in time
for the games. A Pan-American short-wave scrvs
ice, stressing “‘good will,” was inaugurated over
WIXAL.

An international convention on tbroadecast-
ing in the cause of peace” was held at Geneva
last month. Twenty-eight states signed the paet.
AmOng the absentees were Germany, Japan,
Ttaly and the United States. Signatories pledged
themselves to ban broadeasting which might
foment revolt in other countries, incite to war,
or to harm international relations through de-
fiberate untruths. There appears to be no refer-
ence to any harm which might be done to such
relations by the broadcasting of a few well-
chosen truths.

SOMEBODY'S MAKING
MONEY

NCOURAGING reports drifted in from scat-

tered radio sources last month. For February,
C.B.S. grossed $2.681,735, an increase of 18.4%
over 1937. N.B.C.'s gross of $3,498.053 was 6.1¢%
up; and M.B.S. advanced 12.49% for a gross of
$2565,532. In March, the picture was not quite so
uniformly beautiful. While N.B.C. and C.B.S. had
a record month, Mutual slipped slizhtly. The
figures, with percentage of change from March,
1937, are: C.B.S., £3.055.929, up 19.4% : N.B.C,,
$3,806,831, up 5.3%: M.B.S.. $240,637, down
2.7%. These statistics are quoted from Radio
Daily. The listening public, which indirectly pays
the bills through its purchases of advertised prod-
ucts, was said by the World Book Encuclopedia
to be operating 36,800,000 sets, 5,000,000 of which
are auto-radios. Figures issued by Andre Kos-
telanetz in an interview were 6,000,000 short
of the foregoing. (The B.B.C.'s income, by the
way, was approximatety $17.000.000 for the year
of 1937, about $14,000,000 being license fees paid
by listeners.)

Radio manufacturers, too. made money. Elec-
trical exports were 24% up for 1937, that being
the best ,year smince 1930. Radio exports totalled
$32,102,070, an advance of 13.52¢% over 1936.
But the month of February was 32¢ below
February, 1937, though above the preceding
month. according to last month's reports. Inci-
dentally, any radio exporter who does not re-
ceive the U. 8. Department of Commerce bulle-
tins, World KRadio Marketa and Electrical and
Radio World Trade News, is missing some great

| tips on market conditions at the ends of the

f

earth.

I.ast month the Radjo Manufacturers’ Associa-
tion announced a meeting on sales promotion
to be held on April 21, and on the 26th to dis-
cuss minimum wages and maximum hours for
the industry. The R.M.A. fight to repeal or
reduce the excise tax failed, but leaders con-
soled themselves with the thought that it would
probably expire in 1939, anyway. The Associa-
tion also released figures on its employment
situation, as of January. There was a decrease of

Please Say That You Saw It in Rabpio-CRAFT

21.6% from December. Radio factory employees
averaged $20.88 per week—which is slightly more

than a dollar under the average wage of all
manufacturing industries.
The General Electric Company's annual re-

port, released last month, showed sales up 309%
to $349,740,000 in 1937: dividends were $2.21
per share, as compared with *36’s $1.50 ; taxes up
54% to $23.266,000; employee earnings up 869
to $145,358,000, and average annual wages £1,933,
a rise of nearly $200. Expenses also included
about two-and-one-half million dollars in pen-
sions. ete. About a month after this report, the
company anncunced that all full-time employees
earning over $2,000 a year would receive pay
cuts ranging from 0.5- to 20¢,. The plan was
adopted to avoid large-scale layoffs.

Last Minute Flash-—G.E.Co.’s orders for first
aquarter of 1938 were 38% below those for a
like period in 1937. Last month 204,980 stock-
holders rececived 30c a share; year before, 193,364
stockholders received 40c a share, as their
quarterly dividend.

RADIOFFICIAL REGULATIONS

OUR Reviewer, who js able to top off a

bottle without receiving any sensation, and
who ¢an cross the English Channel with nary
a qualm, always has a dizzy spell when plowing
through the quires of paper emanating monthly
from the F.C.Commission,

Robbed of most of their whereases. genial
Chairman MecNinch announced last mionth that
he would head eommittees to investigate *‘chain
broadcasting and monopoly in the broadcasting
industry’” and to prepare for and hold hearings
relative to relaxing the regulation limiting the
power of stations on c¢lear channels. The Com-
mittees will recommend action to the F.C.C.

Police stations were notified that adequate
provision must be made for checking and main-
taining frequency.

Ship stations were advised last month that
certain transmitters designed teo produce 200-
watt A-1 transmission would not have the same
output when A-2 transmission was employed,
and so must be altered.

Last month F.C.Commissioner Craven made
public a criticism of the F.C.C. investigation
into Telephone communications. Pointing out
that he was not a member at the time, he
deplored the fact that the press received news
of the report before Congress did. He also
remarked that it would have helped matters
had the phone company been permitted the right
of cross-examination and rebuttal. He suggested
that the report be submitted to the I.C.C. of
the Senate and the I.&F.C.C. of the House. This
was done.

Commented Whalter 8. Gifford, President of

A T.&T.. in part last month on the F.C.C’s
“‘proposed report” on the telephone investiga-
tion :

“The investigation . . . . was cne-sided from
start to finish. We iwere denied not only the
right to cross-examine investigation witnesses
and to be heard in our own behalf, but were
denied the right to have included in the record
written material which we had prepared and
econsidered necessary to point out serious and
important errors affecting most of the investi-
gators’ reports. Commissioner Walker's report
must be appraised in light of these facts.

‘““We have not been given a copy of Commis-
sioner Walker's report, said to contain 1,000
pages, but if the summary of it correctly reflects
the report. it presents much that is simply not
true and has been prepared with the same un-
fairness that characterized the investigation pro.
ceedings.”

The report, which runs to 22 pages. cost
£1,500,000 being derived from a complete record
of 8441 pages and more than 2,000 exhibits.
Summed up. it recommends giving the govern-
ment greater power to regulate the operation of
telephone companies. with a view toward reduc-
ing the cost to consumers. Mr. Craven points
out, however, that investors must be protected.
and that the jobs of telephone workers must
not be put in jeopardy.

The same Commissioner also released data on
his questionnaire, being sent to all stations to
secure information as to their earnings and
investments. The M.B.S. announced its approval
of the F.C.C. investigation into chains, and
pledged its support, last month.
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Another ruling of last month extended for 6
months (from March 15) the time in which
relny, international, television, high-frequency,
facsimile and experimental stations might get
their frequency monitors working. The reason:
lack of the requisite monitors, which must be
accurate to within 14 the tolerance allowed.

Constal stations were chided for transmitting
a series of dashes or “V's"” to check their fre-
quency. Reason: it sets off automatic alarms.
Checking ship logs revealed this.

Non-commercial educational broadeasting sta-
tions were defined last month, and were given
a set of extra rules, in addition to those govern-
ing high-frequency stations. Such non-profit sta-
tions are permitted to conduct point-to-point
work, in order to service specific schoola.
Twenty-five channels between 41,000 ke. and
42,000 ke. have been allocated for such service.

Meanwhile, the ratification of the international
radio treaty, arranged at Havana last year, i8
delayed. The F.C.C. objected to its receiving
Senate approval last month;: therefore it liea
sleeping peacefully in a State Department pigeon
hole. If Congress gives itself a vacation before
ratifying the treaty, radio may wind up in
something of a bobble, with Mexican and Cuban
stations using waves now enjoyed by U.S. broad-
cnsters, thus causing serious interference.

RADIO MISCELLANY

ACSIMILE will be adapted particularly to the

transmission of news, and relevant to this is
Fortune Magazine’s survey of how the public
gets its news. The percentages, given last month,
are:—newspapers, 45.2% ; radio and newspapers,
28.29, ; radio, 23.5%: neither, or “don’t know,”
3.1

Meantime, station worries increased last
month, with the beginnings of a newspaper
boyeott facing radio columns and program list-
ings. Started in Los Angeles, publishers feared
its spread to other sections of the country. Devel-
opments were expected at the A.N.P.A. conven-
tion,

Aurora Boremlis moved in on the northeast
part of the U.S. last month. Her antics not only
marred broadeasts, but also hampered telephone
communications.

Last month British manufacturers commenced
a campaign on self-contained erystal sets, of a
type known as A,R.P., which signifies “Air
Raid Portable.” The idea is that if Civilization
comes to Britain, its bombs may wreck power
plants, but subjects will still be able to hear
government broadcasts telling them the safest
places to crawl in and hide, ete.

A radio-equipped balloon, sent up by the U.S.
Weather Bureau, set a new altitude record of
17.8 miles last month. Would that the stock
market would follow!

A new distortion reducer, tested out at WEAF
and WJZ last month, cut transmitter distortion
to 1/30 its former level! Plans were announced
to Install it at all N.B.C. stations. It employs
the reverse-feedback principle, to cancel out
transmitter harmonics.

Czech authorities last month sentenced to
death a man with a short-wave transceiver. He
was acting as a spy for an unnamed “neighbor-
ing state.”

Sixty wyachts and cruisers along the Atlantic
coast were equipped with transceivers which
enabled them to be radio-linked to shore tele-
phone lines last month. Cost of equipment varies
from $500 to $1,000, without “serambler” that
insures secrecy of communications. Most yachts-
men don’t widnt it, anyway.

Last month London papers printed reports
(but no details) of a marvelous radio ray. said
to be capable of detecting “parked” submarines
as much as 16 miles away. There is no record of
any tests being made in the Mediterranean.

KYW’s $600,000 station was scheduled to open
on May 16. Features are: 7 stories, air condi-
tioning, ¢ floors entirely devoted to radio (2 of
them to television) : mammoth studio in base-
ment—5 other studios. visiters’ galleries: 718
foot triangular antenna is to be world’s tallest.
Power will be 10 kiw, with application in for
60 kw.

RADIODDITIES

IGHTNING sneaked down a lead-in and
climbed into bed with a Wisconain Youth last
month. Ile was not hurt by the resulting blaze.
The Marx Brothers (Groucho & Chico) Ilast

(Continved on following page)
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Because of thousands of requests to
continue our ‘‘no down payment—
10 days’ free trial offer’’ we are ex-
tending the expiration date to June
30th! This will give hundreds of more
dealers and servicemen an oppor-
tunity to re-equip and modernize
now with new, modern SUPREME
instruments—at the mmost liberal

NoOw!

MODEL 582-A—PUSH-BUTTON SIGNAL GENERATOR
NO DOWN PAYMENT AND $6.14 PER MONTH FOR
12 MONTHS OR CASH PEICE—$6695

MODEL 582—SIGNAL GENERATOR (without push-
buttors) NO DOWN PAYMENT AND $5.50 PER MONTH
FOR 12 MONTHS OR CASH PRIC[—$5995

"POPULAR

oM h CONTINUED UNTIL JUNE 30™ ¥

terms ever offered in the instru-
ments industry!

See your parts jobber today. Pick
out any Supreme instrument with-
out paying one penny down! If it
doesn’t measure up to your expec-
tations after you've tried it for 10
days—ship it back to us without
any obligation on your part!

per
{

= T

L2 -y &

FOR THE FIRST TIME IN A SIGNAL GENERATOR

PUSH-BUTTON
TUNING!

Again SUPREME is first with the latest!
Model 582-A Signal Generator offers you
new,. exclusive, rapid, amazingly accu-
rate push-button-runing for most used
IF and RF frequencies PLUS complete
frequency coverage on manually tuned
dial, Use the push-buttons with easy-to-
read figures for almost all your alignment
problems—catch the “in-betweens”
and “high freqs' with the manual cir-
cult which has hair-line, shadow-indi-
cating, spotlight tuning on giant dial.

In addition you get the following ex~
clusive features: (1) Wide Frequency
Coverage (2) Alr Tuned Trimmers and
Special Iron-Core- Inductors for more
Accurate Calibrations (3) Four types of
Qutput (4) Automatic Flectronic Fre-
quency Modulation (5) Razor Edged
Tuning on Giant Dial (6) Specially De-
signed Attenuator Circulits, etc.

See the new Model 582-A at your-parts
jobber or write for literature.
Visit the Supreme booth at the Radio Parts

Show, Hooths 212 and 214 Hertz Ave., Stervens
Hotel, June 8. 9, 10.and 1], Chicuto.

SUPREME INSTRUMENTS CORP.

GREENWOOD, MISSISSIPPL, U. S. A.

EXPORT DEPT., ASSOCIATED EXPORTERS CO., 145 W. 45th ST., NEW YORK, N.Y., CABLE ADDRESS: LOPREH, N.Y.

Action! Thrills! Sights! Fun!—

In Every CANDID CAMERA Shot!

The country’s new eraze—CANDID CAMERA
Shooh‘ng. Everyone from north to south--east to
west is using n minicam. Anywhere you go—day
or night—under any conditions, there're thrills
taking CANDID CAMERA npictures. In a flash
you catch your subject—a pobular golfer, n screen
or radio star, a ball player, your children, an action
scene—anything you want.

This minicam,

at 4 much hlcher cost. Tt takes 16 bletures

accurate ‘‘spy  Rlass’™  clew-finder.

measures 5% long x
expensive io use.

HUDSON SPECIALTIES COMPANY

Popularly priced at $3.98, 1s comparable to others felling
elther instuntaneous or time
exposures. Faulpped with Wollensak 50 mni. strong lena, speed shaiter and
Fizod forus guaraniees sharp pictutes,
1%x1% inches. Enlarges with clarity up to 8x19 Inches. Hax apecial com
partment_to carry extra fllm roll and tripod gocket for mounting. Uses eco
nomical Koduk 127 or Apfa AR flm In color or black and white. Housing
bulit of unbreakable Buokelite-Composltion, Caniera weighs only 9 ounces,

8" high x 2%~ wide. Easy to operate and extremely in-

Shipped P OST-
PAID anywhere in
U.S.A. with guar-
antee of safe de-
livery ...

$398

e 40R West Broadway e New York, N. Y.

Please Say That You Saw It in RADIO-CRAPT
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SEEKING RICHES
FROM THE EARTH
BY RADIO

TEADILY the technique is developing
for the location of precious ore bodies
and other mineral deposits in the earth

by using radio, A very comprehensive arti-
cle has heen prepared, revealing circuits and
methods, all hased on verified experiments,
giving full insight into this fascinating and
promising field. By using methods now fully
disclosed, gold coins, buried by prearrange-
ment, were recovered, to the consternation
of amazed onlookers.

All the world over, the eager search for
the riches reposing in the recesses of the
earth goes on. Success attends those efforts
that scientifically determine the non-
homogeneous character of the earth. Inter-
pretation of these findings determines the
straight path to precious deposits.

Acquaint yourself with the full facts about
the~earth as a tressure chest, and the ex-
ploration by radio devices by those sceking
riches. Be among those fully conversant
with the requirements for successful ap-
paratus. Join in the treasure-seeking your-
self. The full details are revealed in the
article that treats of
this historic develop~
ment of methods of
wresting the secrets
from the earth, from
the first divining rod

to the latest high-

noweredn beat ostilln};

tor. emit wi

Gor ™ POSTPAID

RELIABLE RADIO COMPANY
143 West 45th Street, New York, N. Y.

gIEEthis FLEXI-
SHAFT
SCREWDRIVER-—the screwdriver that
actually goes around a corner—in your
radio service work or laboratory. It reaches
many awkward places where a serew cannot
be reached by a straight or offset driver.
Has a thousand and one uses—ideal for repalring
radlos, refrigerators, automobiles, oll burners,
machinery, shop equlpment, electrical appliances.
vaculm cleaners, marine equipment, household
Jobs, ete. The FLEXIBL
DRIVER has 3 shaft of laminated steel
wire—tempered steel blade—echromium-
plated fittings—~Auted, hard- 00
wooden handle-length over- Sl
4§ 2l 8*. PRICE. POSTPAID "pa

GRENPARK COMPANY + 1229 Park Row Bidg. » New York,N.Y. |

L T L T Ty

§ GRENPARK COMPANY RC-7.38 8
: 1220 PARK ROW BLOG., New York. N. Y, ]
1 Gentlemen: Enclosed Sou will find my remiltlance :
of $£1.00 (One Dlollur) for which please send me.
8 POSTPAID one FLEXIBLE SHAFT SCREW- |
1 DRIVER. [
. 1
L ]
O NI sphiiere 5 e e i i ashi g e at Yere e ]
H Name ..ocoievnn aad !
5 8
: ATATORE s kb o 6 banid i b | L o A :
8 !
P IORS o) dmiids's o s s nas 4. Bhite auiddrumsl []
o o e e 0

E SHAFT SCREW- |
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month lost their appeal on a radio program
plagiarism conviction. The fine remains at $1,000.

French prisons adopted a radio mattress-tester
last month. It finds knives, guns, saws, files, etc.,
when such gadgets are concealed in convicts'
beds.

To keep skiers from becoming lost, a beacon
system was established in a Swiss resort last
month. It sends out a beam, which the radio-
equipped slalomers may follow back to safety.
This may mean unemployment for the St. Ber-
nard dogs, even though no one has invented a
radio wave which 1 able to carry a cask of
brandy.

The Batchelors Pea Cannery. Sheffield, Eng-
land, installed radie in its sorting room last
month. It makes the hundred girls work faster.

Paul Wilson, Illinois farmer, no longer has to
call his hogs to dinner. Last month they learned
to come when he tunes in a hill-billy program
on his barn radio. So now you know who likes
hill-billy music. (P.S. His cows and horses come,
t00.)

Money-making through radio! A woman living
next to the M-G-M studio received $25 per day
not to rum her radio last month. The sound

| interfered with recording.

Ancient alchemists sought means to transmute
base metals into gold. Scientists at the University
of Rochester, however, put geld into their 534-
million volt atom smasher last month and turned
the switch. The gold became mercury. As the
Two Black Crows used to say, ""You can't make
any money like datl”

When you tune-in an all-request phonograph
program at midnight, there’s a good chance you
are listening to some secret code for the rackets,
according te reports of an F.B.l. investigation
last month. The rackct bovs were coding their
messages by combinations of song titles, re-
questers’ names and addresses. Many stations
now omit reading of telegrams, this having been
a popular form of coding.

British programs, being government-regulated,
carry no advertising. London’s Reynolds" News

suggested last month that British advertisers
buy time on American short waves. Those from
Schenectady and Pittsburgh, it was said, are
heard in England regularly, and with good
volume,
CAUGHT ON THE FLY

New York’s mayor, F, H. LaGuardia, last

month expressed his regrets at his inability to
attend the Police Department's Communion
breakfast. At home. he listened-in on his radio.
Former Judge Bleakely, speaking at the break-
fast. criticized the mayor for party irregularity.
Mayor LaGuardia leaped into his car. sped to
the breakfast, and broadcast his reply.

The munic¢ipal station's most popular program
is the weekly broadeast of the deliberations of
the City Council, accordingr to a statement issued
last month by S. N. Siegel. director of WNYC,
The station receives about 1,000 letters per pro-
gram. '‘Some of the letters nre derisive.” Dr.
Siegel admits. "*The meetings are called circuses.”
(Editor's Note:—Qur own little group calls ‘em
“The Hycna House.”)

Radio boosts for the New York World's Fair
were started over a local station last month.
Plans were announced for the inauguration of
network publicity, as well.

The Golden Gate Exposition (1030 World’s
Fair of the West) likewise made advances last
month. The Exposition will feature television.
electroniec  music, demonstrations of ‘‘atom
smashing" and so forth,

N.B.C., month before last, devoted a complete
News Service release to taking bows for its
Toscanini series. Release showed the mild maestro
and the orchestra; quoted tributes from press
and public.

Piteairn Island, isolated since 1790, hit the
news last month. In 1920, one of the Islanders
erected a station. Last month, Cofo-Coil engi-
neers increased its power from 50 to 650 wafts.
Station owner began broadeasting praises of
engineers and cluttering up wavelengths. Britain
issued orders restricting Island’s communications
to passing ships, its radio power to 80 watts.
Red-faced, N.B.C. canceled arrangements for
Island broadcasts.

New York candidates for teachers' positions
last month faced a mierophone and recorder for
oral speech tests, while examiners listened. Ex-
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aminers graded what they heard. then listened
to records. Records revealed more faults than
examiners had heard on their first listening. Dis-
gruntled candidates demanded re-exams. Alibi:
“mike fright.”

Every year since the advent of radio, some
newspaper Prints a story about the use of radio
in the barn to increase milk production. Last
month the N.Y. Daily Mirror was no exception.

In Hawaii last month. Japanese and other
non-government craft were barred trom Pearl
Harbor during naval maneuvers. War games
took in the civilian population. who were asked
to listen-in on a special military wavelength
“which might be used in case of an emergency
or catastrophe.” They were urged to use auto-
radio and other battery sets, “as if power com-
panies had been destroyed.”

Radio may speed up communications, but it
slows up homing pigeons, 'tis said. Pigeons re-
leased near W9XF did not behave normally ; tock
10 minutes longer to fly 30 miles. Commentators
say this study of effect of radio waves may be
extremely important. It doubtless will be—to the
pigeons whose time i3 so wasted.

A super-station being erected outside of Paris,
France, was reported as coming aleng nicely last
month, with the antenna nearly completed. The
station will probably go on the air in June.

Last month Vienna police took on the appear-
ance of camera fans. Selected officers were pro-
vided with small portable transmitters, to be
worn slung over their shoulders. Batteries were

carried in their pockets, Yet anschluss took
place, just the same.
In Egypt last month, the King’s bounty

brought happiness to thousands of his poor but
honest subjects. lHe commanded that 3,000 radio
sets be distributed among impoverished peasants
in the Nile Valley. Only fly in the ointment was
that he also decreed an increase in educational
broadcasts.

Irish Tenor Morton Downey, returned from
Europe last month, praises American broadcasts.
He remarks that European broadcasts are propa-
ganda-packed—are permitted to run short or
long of their allotted time—that there are long
pauses between them. Yet there are times when
your Reviewer would substitute an itty-bitty
pause for an over-long commercial.

English spellers, defeated by an American
group in a trans-Atlantic spelling bee early this
year, came back last month to avenge their
defeat. The score, 27-37,

Amateurs may recall Eric Palmer, operator of
W2GRB, and author of ‘“Riding the Airwaves.”
Mr. Palmer, now a member of the WQXR engi-
neering staff, married Miss Lillian Kaprat last
month.

When a Navy bombing plane was lost last
month, among its crew were George T. William-
son, radioman, lst-class, and C. R. QOulundsen,
radioman, 3rd-class,

The police of Hove, England, were given radio
equipment last month, so you'd better stay away
from there if your conscience hurts,

RCA stockholders last month passed a motion
accepting RCA President David Sarnoff’s report
with thanks. Their only other motion ealled for
a radiogram ecarrying the greetings and felici-
tations of the stockholders to Gen. James G.
Harbord, Chairman of the Board of RCA, who
was then in Australia representing the company
at a World Radio Conference. Guess what sys-
tem was used to send the message. You're right!

The spectators of the Oxford-Cambridge Boat
Race last month were kept appraised of the
boats’ positions by means of 31 giant loud-
speakers.

Acousties will be demonstrated in a room being
built by the University of California for the 1939
World's Fair—the one in California, not the one
in New York. Acéording to reports received last
month. the room will illustrate why singing in
the bathtub has become one of the nation’s lead-
ing indoor sports.

In Canada last month. radio receiver licenses
were upped 4 bits to $2.80 despite the wails of
listeners. A Toronto organization made a survey
of 24,000 listeners, of whom only 38 considered
the increase justified. Others protested that they
listened to U.S. stations most of the time any-
way. and did not see why they should be called
upon to contribute more heavily to the Canadian
system. Extra loud howls eame from owners of
more than one set—who must pay $2.50 on each.
Battery sct owners were less bothered; their fee
remains at the $2.00 mark.




RADIO-CRAFT for JuLy,

1938

45

" TECO TEST EQUIPMENT

Sold with a

equipment. Buy TECO and SAVE the difference!

GUARANTEE & 10 DAYS FREE TRIAL!!

Buy direct from the factory on 10 Day Trial. If the Instrument you huy does not meet your needs, return it for full credit on any other TECO

__

| NEW TECO TUBE TESTER
| Model T-10 A, =enuine schicyement]

work. Has d’Arsonval moving ceil meter.
Tests all types of tubes. For use on 110 V.,

G0 cyecle AC

® Tests all 4, 5. 8 Ts, 7L and
Feutures actal base tubes. @ Tests by the well
established emisgion method for tube quulity. direct
Iv read on the Good ? Bad scale of the meter. [ ]
Aftords separnte Reoh test for leukage und shorts
hetween elements, @ All services performed with 5
controls at maximum- -many tests net requiring all
controls. @ Modern attraetive etched punel houged
in rugged leatherette carrylhy case with removable
hinged cover and handle. @ 60 cyele
AC operation. @ Suppifed with In-
structlons and reference table cover- s 5
ing all tubes which you will com-
monly encounter In servicing. Size =
11% x 9% x 575" Net DPrice.....

KILLED BY RADIO

A warning about using electrical apparatus in
the vicinity of water was issued yesterday by
the Stockport coroner.

Recording a verdict of death by misadventure,
Catherine Vietoria Lightfoot. aged 36, of Bram-
hall, who was found dead in her bath with a
wireless (“radio”—FEd.) set partially submerged
in the water, the coroner s&id ne wanied to warn
the public about the little-known dangers with
which they might be confronted when handling
electrical apparatus.

It was apparent, he added, that the woman
had received an electric shock through handling
the wireless set while she was in the bath.

Medical evidence was that death was due to
shock from electricity of a high voltage.

(The above item, reprinted from a recent issue
of the Sunday Referee (London, Eng.). is offered
with the idea that “‘an ounce of prevention”

., ete))

e ——

FLASH!—NEW TELEVISION RE-
CEIVER ANNOUNCED!

As we go to press we learn that 8 manu-
facturer has announced the immediate avail-
ability of a 4il-line cathode-ray type television
receiver. Read Augzust Radio-Craft for more
details !

139 CEDAR STREET

TECO POCK-O-METER
AC and DC

A new pocket size volt-ohm-milliammeter
that includes AC measurements and is the
lowest priced. full-service instrument ever
offered! Has 3"’ (’Arsonvai movement 0-1
milliammeter. Comes with etched panel,

SPECIFICATIONS

5 DC ranges: 0/1.5/16/25/75/500 volts.

5 AC ranges: 0/15/40/75/200.1200 volts.

4 DC current ranges: 0/1/10,100/600 ma.
2 resistance ranges: 0/500/500,000 ohms
(low ohms read to 1 ohm)
Pock-O-Meter supplied eom-

plete with batteries, test 45
leads, and instructions. Size
6% x 3% x 214" shpg. wgt. m——
5 Ibs. Our net price. . -

g

Free New Catalog Just Off the Press— Shows Entire Line— Send for Yours to

TEST EQUIPMENT COMPANY .4 6rcvice

C-7

Here's the unit you need for rapid,
MODEL T-15 ke 5 a  rinautomente: & 1600
ohms pey volt type instrument featuring d'Arsonva
¥he +1 ML . ACCUraCY 2.
Attraetive ciched metal pancl. For use on 110 V
80 l's";cle AC, 2 RESISTANCE RANGES. 0:300 chmas.
500- megohims, 1 AND LOW CAPACITY

ALES, .0005-1 mf. &nd .03-200 mf.

MPLETE AC and DC_ VOLTAGE and CURRENT

RANGES. DC Veollage: 0:15. 0-150. 0-750 voits;
AC Voltage: 0-15, 0.150, 0-730 volts; DC rrent:
0-1, 0-13, 0-150. 0-750 ma.: AC Current:

0:750 ma. TUREE DECIBEL RANGES.

0.130,
TECO Multimeter comes complete s 60
I

0-15, |

in _carrying cnse with test Brods
and Instructions. Size 111l3x91gx
Sig~. Shpg. wgt. 8 lbs

Our net Price. . EEERTRR )

NEW YORK, N. Y.

HOW TO MAKE A HIGH-FIDELITY TUNER

{Continued from page 41)

LIST OF PARTS

*Onc set of eoils, type 472A nntenna, 472RF,
{2) 472 BP band pass, (2) EL56 negative
mutuals. and 472UT, untuned, L1 to LT incl.;

*0One 4-gang 350 mmf. variable condenser, Cl to
Cd;

*One 2 section 3 position switch (open-cireuit
type), Swl, Sw2:

*One replacement 10 ke. filter type 446-211 with
C102 85 mmf. condenser, L8:

One Centralab 0.5-meg. volume control
grid taper), with switch VC;
One 420 mhy. coil, home wound,
Three Cornell-Dubilier mica
One Cornell-Dubilier mica
Two Cornell-Dubilier mica ctondensers, 0.02-mf.
Two Cornell-Dubilier mica condensers, 0.01-mf.:
One Cornell-Dubilier mica condenser, 0.002-mf.;
One Cornell-Dubilier mica condenser, 50 mmf.;
Seven Cornell-Dubiljer paper condensers, 0.01-mf.

400 V. D.C.:

{AF.

L9:
condensers, 0.05-mf.;
condenser, 0.06-mf.:

One Cornell-Dubilier paper condenser, 1 mf,
400 V. D.C.;

Three Continentul Carbon resistors, 0.1-meg..
2W ;

One Continentul Carbon resistor, 20,000 ohms,
2W
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Three Continental Carbon resistors, 25,000 ohms,
2w ;

Two Continental Carbon resistors.
2W ;

One Continental Carbon resistor, 300 ohms, 2W

One Continental Carbon resistor, 600 ohms, 2W ;

Two Continental Carbon resistors, 0.53-meg., 2W

One Continental Carbon resister, 1 meg.. 2W;

3.500 ohms.

One Continental Carbon resistor. 75,000 ohms,
2W

One Continental Carbon resistor, 4,000 ohms,
2W;

*Three octul wafer sockets

¢One 6G-prong wafer socket:

*One dial (type to suit installation) :

One mounting and escutcheen plate for tuning-
eye tube:

*Two 2-contact terminal strips:

¢Three screen-grid clips

One glass tube shield;

Two RCA type 6KT7 metal tubes

One RCA metal-glass type 6C8G tube:

One RCA. 6G5 tuning-eye tube:

One 8 x8x 3 in. deep chaasis:

Miscellaneous grommets, wire, screws, etc.
*Most Radio mail order houses can supply this

item if properly identified as to title of article.

issue {month) of Radio-Craft and year.
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— Only
112>

for this new
Universal "Push
Butten' Tube
Checker

®
See it
at the
SHOW
®

Direct Push Button Test
New Easy Reading Scale
Tests all Standard Tubes
New Precision Design
Looks like a Million

Qutstanding in performance. precision and design.
Universal for ail tubes with the convenlence of
direct ‘‘push butlon™ readings.

MILLION RADIO and TELEVISION LAB.

559 NOI UNION ST.. CHICAGO, ILL.

Listen Comfortably

WITH

BRUSH
‘“‘Hushatone”’

(pillow speaker)

Put this radio accessory under your pillow
and listen o your favorite programs.

Write for details.

THE BRUSH DEVELOPMENT CO.
1312 Perkins Ave., Cleveland, Ohio

A New Development in Acoustics |
‘BI - PHONIC REPRODU(ERS

BI-PHONIC houslng—a really new

development In acoustles—insteacl
of damping-out the rear response
actually utiilzes the loudspeaker's
backwave. Frequency response at
both low und high ends of the
audlo-frequency spectrum i
greatly  Inercased.  Volume and
deflnltion are tremendously In
treused.
A complete description of BI.
ONIC REPRODUCERS—and
their advantages unt on request.
BI- PHONIC REPRODUCEKS
ore arvailable from $25.00 np.

Bi - PHONIC REPAODUCER

LABORATORIES

45 Ashland  Ave.,
Baldwin, L. 1., N, Y

)

- _
Z MINICAP +
i

bhvlucmounc P

This is the latest development
in Dry Electrolytics . . . . and
t all the radio world is in favor of
it! Ask for catalog.

Solar Mfg. Corp., 599-601 B’way, N.Y.C.

1f you want 10 know cm-
ployment opportunitics
and requirements In dio
and related industries, get
National's book of facta

Send for YOUR

FREE COPY TODAY

Depe. RC-7 4000 5 Figveres

NATIONAL

DO YOULIKE

SCHOOLS

Los Angetes
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SERVICING UNIVERSAL A.C.-D.C. RECEIVERS

(Continued from page 15)

2 tubes supply sutficient power for loudspeaker
field coil excitation, and hence a dynamic loud-
speaker will usually be found. A single 1223 tube
cannot, however, supply enough current for both
the loudspeaker field coil and the receiver circuits
and last a normal length of time,

Another power pack circuit using a 2525 rec-
titier tube is shown in Fig. 5. Here the filter
choke is placed in the negative plate supply lead,
and the voltage drop across the choke is used as
C bias for the control grid of the power tube.
When the voltage drop across this choke is not
correct for biasing purposes, a resistor is in-
serted between points z and ¢ in Fig. 5, and the
control-grid return lead of the power tube is
run to point z, as indicated by the dotted line.
instead of point y. The chms value of the inserted
resistor Is sv chosen that the voltage drop across
the vesistor equals the correct bias voltage for
the tube. Notice that the cathode of the power
tube is grounded, eliminating the need for a
cathode bypass condenser and resistor. A de-
coupling resistor and condenser are required in
the control-grid circuit of this tube, however,

A rather unique method sometimes used to

| secure a positive screen-grid voltage for the de-

tector tube is shown in Fig. 6. Observe that here
the detector screen-grid is connected directly to
the cathode of the power tube, which is suffi-
ciently positive with respect to the detector tube
cathode for this purpose.

FILTER CONDENSERS

Filter Condenser Connections, When the filter
choke is in the positive side of the power pack
circuit, all electrolytic condensers willi have a
common negative lead. When the filter choke is
in the negative sile of the cireuit, however, the
negative side of the input filter condenser does
not connect to ground {chassis) and consequently
requires a separate lead. In this case the 2 filter
condensers may have a common positive lead,
as is the case in Fig. 5.

Failure of filter condensers is quite a common
occurrence in universal A.C.-D.C. receivers.
Oftentimes there will be no markings whatsoever
on the old condenser block to serve as a guide in
ordering 8 new unit; in a case like this, the fol-
lowing methed of reasoning will allow you to
order a satisfactory replacement.

Make a sketch of the old condenser block.
showing all leads which come out from it. Now
trace each condenser lead and determine where
it goes in the circuit. By this time you will be
able to recognize the type of power pack circuit
used. Label each lead on your sketch according
to the point to whieh it connects, and indicate
its peclarity. Once you recognize the type of
cireuit used, you will have no difliculty in deter-
mining the polarity of any point with respect
to the “"B—" lead and in drawing the internal
connections for the condenser sections. Condenser
block sketches for the power pack circuits given
previously in this article are shown in Fig. 7.

Here are a few tips towards identifying the
various leads. 1f the tilter choke is in the positive
side of the power pack circuit, as evidenced by a
direct connection from one of the choke ter-
minals to the cathode or cathodes of the rectifier
tube, then all of the filter condensers in the
block will have 2 common negative lead. You can
identify this common lead by the fact that it
connects to the receiver side of the ON-OFF
power switch either through the chassis or
through a common lead. Once this is done, you
ean draw in the internal connections of the
condenser block just as has been done in Fig. 7.

If the choke is in the negative side of the
power pack circuit, as evidenced by the rectifier
tube cathode tracing directly to the screen grid
of the power tube without encountering any
current-limiting or choking devices, you can io-

| cate the negative lead for the input filter con-

denser by the fact that it will be the only filter
condenser lead connected to the switch side of
the filter choke. Where the loudspeaker field coil
gets its current from A separate section of the
2675 rectifier tube, there will be a condenser
aeross the loudspeaker field coil with its negative
lead also connected to the switeh. In most cases
a single common negative Jead is used for both
condensers. The positive leads for these con-
densers are easily identified ; the positive lead of
the loudspeaker filter condenser will go to that
25Z5 eathode to which the speaker field is also
connected, while the positive lead of the input
filter condenser will go to the other cathode of
the rectifier tube.
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Having located the leads and determined the
functions of the various sections of the electro-
Iytic fiiter condenser biock, you are ready to
place on your sketch the approximate capacity
values for each section. Use the following general
rules as your guide:

Input Filter Condenser—any wvalue between
1¢ mf. and 20 mf., rated at 200 volts D.C. work-
ing voltage; Output Filter Condenser—any value
between 8 mf. and 16 mf. rated at 200 volts D.C.
working voltage; Loudspeaker Field Coil Filter
Condenser—between 4 mf. and 8 mf., rated at
200 volts D.C. working voltage: Cathode Bypass
Condensers—5 mf., rated at 23 or 35 volits D.C.
working voltage.

While condensers sgmaller than the minimum
values given should not be used, the maximum
values may be exceeded without impairing the
operating dqualities of the receiver. The voltage
ratings can likewise be higher than the minimum
values given.

Your electrolytic condenser block sketch now
gives you the necessary data for ordering a re-
placement unit. If a unit having the desired in-
ternal connections and desired capacities is not
available, the next best thing is to order a con-
denser block having the desired capacities and
separate leads for each section. If even this is
not available, make up your condenser block
from two or more separate electrolytic condenser
units having the desired capacity and voltage
rutings. When ordering separate units in this
way, be sure to check the available space and
choose units which are small enough to fit this
space.

JUSTIFIED COMPLAINTS

Is the Customer's Comwplaint Justified? The
operating characteristics of a universal A.C.-
D.C. or “cigar box™ receiver of the T.R.F.
variety must be carefully considered before at-
tempting service work, in order to make sure that
the customer’s compluint is justified. These little
receivers are designed primarily for reception of
powerful local stations which are spaced well
apart in the broadcast band. The receivers have
little selectivity, so that local stations which are
separated by less than 100 ke. may be expected
to interfere with each other. The receivers like-
wise have poor sensitivity, and the reception of
distant or even semi-distant stations will there-
fore be unreliable. Where the complaint of the
customer simply involves one of these factors, no
service problem exists. Likewise, good fidelity
and freedom from blasting at full volume should
not be expected from these receivers, particularly
if they employ a magnetic-type loudspeaker. The
customer making complaints which involve these
factors ig asking too much of his receiver and
requires @ better receiver to meel his needs.

Common Trouhles. The simplicity of the eir-
cuits used in universal T.R.F. receivers greatly
limits the variety of troubles which may develop.
The complaints which will most often be encoun-
tered are: Set is dead:@ local signals are weak;
hum i excessive: set distorts, escillation (squeal-
ing) exists,; set operates intermittentiy.

Servicing “‘Dead’* Reecivers. When the recciver
is “'dead,” determine first of all if the tubes lixht
or warm up. An open-circuit somewhere in the
series filament circuit is indicated if they do not.
Take out each tube in turn and check its filament
prongs Wwith an ohmmeter for continuity or test
the tube in a conventional tube tester. If tubes
are OK, check the filament voltage-dropping
resistor with an ochmmeter. If a ballast tube is
used for this purpose, inspect its socket connec-
tions in order to determine between which prongs
there should be continuity. If a line cord resistor
is used, check with an ohmmeter between the
line cord resistor lead and each prong on the
wall socket plug in turn ({(the plug being re-
moved from its outlet) ; with the power switch
open, or one tube removed, there should be con-
tinuity between one of the prongs on the wall
plug and the receiver end of the line cord re-
sistor if this resistor is OK. If there is a shunt
resistor across the pilot lamp or lamps, check
this with the ohmmeter for continuity. Check
pilot lampe also for continuity.

If the set is dead but all tubes light up and
test OK, use the D.C. voltmeter section of your
multimeter to measure the voltage between the
common rectifier-tube cathode connection and the
tuning condenser frame (this always being at
*B—"" potential and convenient to reach with a
test probe). With the set plugged into an A.C.
outlet, you should measure between 90 and 120
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volts, while with the set plugged into a D.C.
cutlet, this voltage may be as low as B85 volts.
If no voitage is measured here on D.C, try
reversing the position of the line plug; proper
polarity must always be observed on D.C.

A low rectifier-tube output voltage on A.C.
operation is an indication of defective filter con-
densers. Check cach condenser or condenser sec-
tion in turn, by disconnecting one of its leads
and then checking the condenser for leakage with
an ohmmeter. If leakage resistance is lower than
the normal value for a condenser of similar size,
the condenser is defective and requires replace-
nment. Even if leakage resistance is normal
(check the leakage resistance of & new condenser
of about the same size for comparison if you
are uncertain), the condenser may still have
deteriorated through drying out of the electrolyte,
with a resultant Jowering of its capacity. Try a
new filter condenser at each position in turn.
while the old unit iz disconnected. Separate
B-mf., 475-volt test condensers should be kept on
hand for tests like this on any receiver. If the
rectifier-tube output voltage comes up to normal
when a new condenser is inserted, this is a sign
that the old condenser was defective.

Even when only one section of the old electro-
lytic filter condenser is bad, a new block should
be installed, for there is a good possibility that
the other sections of the block will soon fail in
a similar manner if left in the receiver. When
using a test electrolytic condenser in this manner,
you must, of course, observe polarity very care-
fully, for connecting an electrolytic condenser
to a voltage source with improper polarity will
in most cases ruin it.

If the rectifier tube output voltage of the
“dead” receiver is normal, check the D.C. voltages
between the “B—" point in the c¢ircuit and each
plate and screen-gBrid prong of each tube, Repeat
this test for the corresponding tube socket lug;
failure of the two readings for any one tube
electrode to correspond indicates a break be-
tween the lug and the tube socket prong con-
nection, making the installation of a new socket
necessary.

Improper voltages on any tube electrode will
point to the source of trouble, just as in the
case of an ordinary A.C. receiver. The circuit
diagrams in this article will give you an idea as
to what voltages to expect; obviously the detector
tube plate voltage and the control-grid voltage
on the power tube will be quite low due to the
high values of resistance in these circuits.

Simple continuity checks of various receiver
circuits often prove the speediest way of locating
trouble in a “dead” receiver. There should be
continuity between the rectifier-tube cathode and
the plates, as well as screen-grids. of all other
tubes in the receiver, with the exact ohmmeter
reading depending upon the sizes of the resistors
in the various ecircuits. There should be con-
tinuity from the receiver side of the ON-OFF
power switch to the control-grids, as well as the
cathodes, of all tubes in signal circuits,

Rotor and stator plates of tuning condensers
are sometimes shorted together; inspection will
often reveal such a short, but if doubt exists,
disconnect the coil lead from the stator of each
section and check each section individually with
an ohmmeter. There should be no continuity
between rotor and stator plates of a section.

To check the bias resistors in the cathode
lends of the detector tube and the power tube,
first disconnect the electrolytic cathode bypass
condensers and then check the resistor with an
ohmmeter. These condensers often have sufficient
lenkage to mask the effect of an open resistor.
While making this test. check the leakage re-
sistance of the bypass condenser with the ohm-
meter.

Circuit disturbance tests on these receivers are
limited to touching the control-grid caps with
the finger or removing the caps, for pulling out
a tube opens all filament circuits and masks the
effect of the test. The above tests should result
in location of the trouble in any ‘‘dead’ universal-
type receiver whith uses a conventional T.R.F.
eircuit.

ADDITIONAL DATA

Servicing Weak Receivers. Essentially the same
tests are made on 8 weak receiver as on a dead
receiver. In addition, the dynamic loudspeaker
field coil and its supply should be checked by
applying a screwdriver to a pole piece; absence
of pull indicates a defective field coil or no supply
voltage to it. The continuity of the aerial should
be checked with an ohmmeter, and the trimmer
condensers should be readjusted for maximum
output. Weak reception can often be cured by
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moving the control-grid leads around enough to
secure a small amount of regeneration.

It is a good idea to check the line voltage in
the customer’'s home when weak reception is the
complaint ; if this voltage is helow normal, report
the matter to the local power compnny. Ordi-
narily there is nothing you can do to a receiver
of this type to offset low line voltage. Excessively
high line voltage is not serious in these small
receivers, for the tube filaments and the pilot
lamps are designed to stand up under all normal
fluctuations in line voltage. With D.C. power
lines particulurly, the line voltage on peak loads
may drop to a point where no reception is
obtained, and again the trouble is not the fault
of the receiver.

SQervicing Receivers for Hum. A certain amount
of hum is to be expected in any receiver operat-
ing from an A.C. line. Many Service Men forget
this fundamental fact and spend hours trying to
eliminate perfectly normal hum which they ob-
serve after correcting the original defect in the
receiver. Hum should never be so loud, however,
that it becomes annoying when listening to the
program from a local station. Excessive hum is
often caused by a reduction in capacity of filter
condensers, by a heater-to-cathode short in some
tube, by an improper connection of a filter con-
denser, or by an open control-grid return.

Curing Distortion. Improper centering of the
loudspeaker voice coil is a common cause of dis-
tortion ; the usual corrective methods apply here
just as in larger receivers. Always try a new out-
put tube when distortion is the complaint, for
the great amount of heat dissipated by the heater
in this tube often affects other electrodes in the
tube.

A leaky coupling condenser between the detec-
tor and the grid of the outbut tube is another
likely cause of distortion. If you can measure &
D.C. voltage across the grid resistor of the output
tube when the positive voltmeter probe is con-
nected 10 the grid end of this resistor, a leaky
coupling condenser is indicated: replace with.a
0.05-mf., 600-volt cartridee condenser if you can-
not determine the value of the original part.
Check the ohms values of the cathode bias re-
sistors, and check cathode bypass condensers for
lenkage in the manner already described, for
these are also possible causes of distortion.

Distortion often occurs when the volume con-
trol is turned up too high when tuned to a strong
local station; this is a normal condition due to
overloading of the receiver stages or of the loud-
speaker, and the remedy obviously is for the cus-
tomer to keep the volume level below the point
at which distortion begins.

Curing Oscillation. A certain amount of oscilla-
tion is to be expected in these midget receivers
when the volume control is advanced to its maxi-
mum setting, for the designers of these sets de-
pend to a certain extent upon regeneration for
high gain. Oscillation at low volume control set-
tings ean be due to open bypass or filter con-
densers, ns well as to failure to use tube shields
if they were originally provided, Shielding of
the control-grid leads of the R.F. and detector
tubes. if these leads are over-exposed, or chang-
ing the positions of these leads are likely cures.
Connecting the aerial to an external ground is
sometimes effective in eliminating oscillations.
Cramming the aerial into a small space will
often cause circuit oseillation; keep this wire
stretched out to its extreme length, As a last
resort, when oscillation eannot be cured in any
other way, detune the trimmer condensers until
it ceases.

Intermittent Reception. Any of the usual causes
of intermittent reception in radio receivers are
to be expected in these midgets, but my experi-
ence has shown that in most cases either a
defective typc 43 output tube or a defective
coupling condenser between this tube and the
detector stage will cause intermittent trouble.
Try a new output tube first of all, then try a
new coupling condenser. If the trouble persists,
wiggle each of the tubular condensers in the
receiver in turn with your hand in an attempt
to make the trouble appear. If this is not suc-
cessful. resolder all connections in the receiver.
If the volume control is noisy in its action, install
a new control. Check the aerial with an ohm-
meter while bending it slowly back and forth
through its entire length, for this will some-
times reveal a break.

General Suggzestions. Unless you are thoroughly
familiar with the socket connections of the tubes
used in these midget receivers, always have tube
base layouts at hand for ready reference. These
layouts are particularly helpful when making
point-to-point voltaze or resistance tests and
when locating various parts in the receiver.
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55,000 live-wire radic men read each issue of

Sylvania News® . . . and letters keep pouring
in telling us how helpful it 1s.

Join the ranks of the well-informed—get your
free subscription to Sylvania News. In every
issue you'll find—not only the latest news of
the trade—but also a wealth of technical and
servicing hints . . . practical merchandising
ideas . . . tips on how to improve your
business.

Mail the coupon below, and your three-
month subscription will start with the very
next issue.

*The official " house magazine” of Hygrade
Sylvania Corporation. Also makers of the
famous Hygrade Lamp Bulbs.

See us at 204-06 Ampere Avenue,

Nat'l Radio Trade Show.
Hotel Stevens, Chicago.

SYLVANIA

Set-Tested Radio Tubes
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A SURE - PROFIT FIELD

for Alert Radio Men!

HOME RADIO DIATHERMY

Hundreds of Ra-
dio Servicemen
are now repre-
senting our
Home Short
wave diathermy
line and acting
as our agents in
all parts of the |
country. We of-
fer exclusive
territory with
absolute protec-
tion for all
agents accepted |
by us. Our Short |
wave diathermy line is standard and has

been definitely accepted as “fool-proof” by

all who have made the most rigid tests

possible on Diathermy equipment.

Our agents have averaged better than $40.00 a |

week part-time. Full-time agents can easily do
better. We show you how! Write for full partic-

ulars and details on making a real good income. |

SCIENTIFIC DIATHERMY CORP.

200 WEST 34th STREET - NEW YORK, N. Y

AMAZINGLY
SIMPLE/

Only 4 standard types of
Amperite AC-DC Regulators

will replace 90% {over 100 types) of
AC-DC Ballast Tubes now in use'
WRITE FOR CHART AR.

New Low Price $1.00 List s
AMPERITE@ 61 BROADWAY, N. Y. il

AUTOMATIC,
REGULATORS

AMPERITE

i Make SILENT Motion Pictures
ino HOME T ALKIES with
FILMOGRAPH: Lvest puaL

PURPOSE
Electro-Mechanical device for recording and
reproducing Sound On Film as featured in
MAY issue of RADIO-CRAFT. Records and
reproduces instantaneously without process.
ing VOICE, MUSIC, RADIO PROGRAMS,
ETC. Sound tracks are mechanically im- |
pressed on the film and WILL NOT show
on screen when projected. 80 minutes of
recording cost 75 cents, including film.
Guaranteed for 1 year. Patented.
Descriptive matter on request.

Sole Manufacturers and Distributors

MILES REPRODUGER (0., Inc. a5

HewYork, N.T.
Cable Address: MILESMAN, N. Y.

MODERNIZE YOUR OBSOLETE
TUBE CHECKER OR SET
ANALYZER with “PRECISION"

Write for details. Mention make and model

number of your old instrument.

PRECISION APPARATUS CORP.
(821 EAST NEW YORK AVE.. BROOKLYN. N. ¥,

RADIO CHASSIS CRADLE!

Service shops need the RADIO
GIMBLE (chassis eradle) for
efficient testing
and repairin, vers of
atnplifiers. ipment clamps
to cradie whlch ecan be ad-
justed to any angle. Accom-
Chassis up to 13 x

12 x 23 inches. Excellent for
displaying receivers. Write for {itustrated RC!

WM, A, TROMAS CO0., 321 Carcline St., Neenah, Wisc. |
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THE LATEST RADIO EQUIPMENT

(Continued from page 34)

CABINET PATCH KIT {1636}

ERE’S a very handy complete kit of shellac

patch sticks that will fill almost every de-
mand. With this kit you can patch wood as well
as the new plastic and bakelite radio cabinets,
and white refrigerators. Simply heat the spatula
on the aleohol lamp, and melt the shellac sticks
into the nicks or scratches, and smooth off with
fine steel wool or hot spatula. Apply a little polish
and the job is done!

SPECIAL PRODUCTS FOR TECH-

NICIANS (1637)
THE UNIQUE properties of several chemical
products developed for use in the laboratories
and factories of a well-known company are so
interesting that they are being made available
for general luboratory and other applications. As
illustrated these materials include the foliowing :

A metal etch solution, D, which provides
means for printing permanent marking: on
brass, copper and silver, as well as for marking
tube bases, ete. A safcty eteh paste, for frosting
glass surfaces in 5 or 6 minutes (glass to be
etched is first paraffined or lacquered and then
cleaned off in the design to be frosted) ; an acid
frost material, J, which affords convenient, rapid
etching or frosting of glassware in from 10 to
15 seconds (may be used to produce a satin finish
on glassware) ; glass etch material, I, that pro-
duces permanent white markings or monograms
on glass: may be applied by rubber stamp and
dries rapidly when heated.

A vacuum cement, A, which seals vacuum-
furnace joints vacuum-tight; also may be used
to seal joints between metal and glass surfaces:
does not become brittle with age, and adheres
to, almost any surface,

A fluorcacent chalk, H, that glows in piteh-
black darkness when illuminated by ultra-violet
rays, appears white in duylight: used on a black-
board it may be made to fluoresce by using a
sunlamp or a black-light bulb.

A stopcock grease, C, No. 6, for lubricating
glass stopcocks which may be subjected to high
temperatures while at the same time maintaining
a vacuum-tight joint; stopcock grease, C, No. 7,
is particularly adapted for use on stopcocks
which are connected in high-vacuum exhaust
systems ; No. 8 is used in obtaining vacuum-tight
Joints and also in providing lubrication when
rubber hose connections are made with the metal
tips of vacuum exhaust pumps; No. 10 is recom-
mended for general laboratory use at atmospheric
pressure.

Glass marking ink {(black), G, which may be
used with a steel pen for applying letters to
various glass gurfaces; glass marking ink
(white}, B, also may be used with a steel pen
for lettering glass; silver monogram ink, E, may
be applied to glass surfaces by means of a
rubber stamp: black monogram ink, F, which
dries in about 2 minutes, also may be applied to
glass or metal surfaces by meuns of a .stamp.

TWO NEW SPARK SUPPRESSORS
(1638)
{Continental Carbon, Inc.)
TO ACCOMMODATE modern spark plug and
distributor wire desizgns, 2 new designs in
molded-bakelite, carbon-type spark suppressors
have been announced. One unit (A, in photo)
is a 5,000-0hm suppressor which snaps directly
onto the ferruled brass stud of the spark plug.

SERVICING
QUESTIONS & ANSWERS

(Continued from page 385)

on the dial. How can this be corrected?

(A.) Reception of 20-meter hroadcast at both
14 mc. and 13.1 mec. is entirely in order. This
second setting is due to image-frequency “‘inter-
ference.” Response at 14 mc., however, should be
far greater than that at 13.1 me. In order to
correct this difficulty, band D must be re-aligned.
The correet method of aligning this band con-
sists of ‘“rocking™ the tuning gang condenser
with indicator set at !8 mc. and the signal
generator tuned to this frequency, while adjust-
ing the trimmer for this band for maximum
output,

Piease Say That You Saw It in RaD10-CRAFT

A resilient split collar of brass assures a firm
connection. The ferruled nut on the suppressor
is equivalent to that on the spark plug, but is
removable to accommodate a spade connection.

The other unit (B) is a 10,000-0hm distributor
suppressor with a special spring insert which
assures firm contact with the spring clip on the
ignition wire. The resistor element is molded in
the bakelite shell of the suppressor.

PLUG-IN METER RECTIFIERS (1639)
(The Triplett Electrical Instrument Co.)

LL TESTERS that use one instrument to

measure both D.C. and A.C. reauire a recti-
fier to change A.C. to D.C. The usual practice
has been to build in copper-oxide rectifiers. Line
surges, accidental misuse, cte., freauently cause
burnout of the copper-oxide rectifier and this
has heretofore required not only the problem of
opening up, getting at and replacing the copper-
oxide unit, but also recalibrating.

This new plug-in rectifier makes this pProblem
as simple as renewing a burned-out fuse. The
rectifier is mounted in a small plug with regular
tube-base prongs. In the shell with the rectifier
are the necessary calibrating resistors, making
possible the interchangeable feature of the plug-
in unit.

—
A= 108 NEUTRALIZING
CONDEN

Ve ANY DESIRED
TYPE OF TUBE

| q l
O
DRIVER

1

Schematic circuit of the Hammarlund unit-type ama.
teur radio transmitter illustrated photographically

P

B

and described on pg. 33. This factory pre-design

of the assembly helps insure best results. (162%)

New spark plug

resistors include A-

a5,000-ohm unit,

A, and a 10,000-

ohm suppressor, |

B, both of car-

bon type. { 1638) \ﬁ. — a; @
«B-

CALIBRATOR

New plug-in meter rectifier eliminates the pre-

viously required recalibrating of resistors in the

event ol a burned-out copper-oxide unit. (163%)
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INTRODUCING—A 5-METER CONVERTER

(Contintued from

{2) Experimental programs of several types,
including apecial high-fidelity broadcasting on
nbout 7 meters; and the audio channels of the
ultra-highfrequency television stations, may be
heard.

(3) It is also possible to ‘‘keep tabs'" on
programs the ordinary run of sets cannot tune
in. Ultra-shortwave broadcast programs may be
heard, with high-fidelity characteristics, when
regular broadeast reception is at a standstill due
to static.

The Kadette No. 210 converter is designed to
convert any broadcast receiver—superheterc-
dyne or tuned-radio-frequency—for reception of
frequencies from 30 to 45 megacycles. The pri-
mary interest in this range lies in the broadcast
band at 40. to 41 wmegacycles. Many of the
regular stations in large cities are installing
transmitters to oOperate in this newly assigned
band. They feature programs of special interest
with emphasis on educational programs, sport-
ing cvents and special “from the scene' broad-
casts. Many of the stations are entirely on &

non-commercial basis with no advertising al-
lowed on their programs.
These stations are practicable only in large

cities, as transmitters on these ultra-highfre-
quencies, regardless of power, cannot cover a
radius of much over 50 miles with the ground
wave. The skip distance is so great that the sky
wave will only be heard acress the continent or
in Europe. This means complete absence of
interference between stations even though they
operate on the same frequency and are only a
few hundred miles apart. Atmospheric inter-
ference i8 much less noticeable on these fre-
quencies. When there is more than one station
in a city, they are required to operate on chan-
nels 40 kiloeycles apart. This gives an oppor-
tunity for true high-fidelity broadeasts which
are impossible on the regular broadeast band
with only 10-kilocycle separation.

In addition to this broadcast band, the con-
verter tunes many special government aervices
and the 2-way police systems throughout the
country.

The converter is easily installed and contains
its own A.C.-D.C. power supply. A mixer cireuit

Figure B. This is the compact chassis of the 5-meter
converter. |t supplies its own operating power.

page 31)

in the converter delivers an [F, of just over
1,500 kilocycles, which is fed directly to the
antenna of the broadcast receiver on which the
dial is set to the above frequency. The con-
verter has an on-off switch and a switch %
convert the antenna directly to the broadeast
receiver when the converter is not in use. This
means that once hooked up the converter need
never be touched.

PLACING THE CONVERTER IN OPERATION

This converter is designed to be used in con-
junction with any receiver, either superhetero-
dyne or tuned-radio-frequency type, which
tunes-in the standard broadecast band and fre-
quencies up to 1,520 kilocycles.

Place the converter, preferably on a table, as
close as possible to the recciver. If placed direct-
ly on receiver, microphonic noises may result.

To connect the converter to your receiver, first
disconnect the antenna from the receiver. (If a
ground is used leave it connected to the receiver
as it is.) Then connect the white wire, of the
twisted pair of wires at the back of the con-
verter, to the antenna post of the receiver and
the black wirc of the pair to the ground post
of the receiver. Finally connect the antenna to
the green and white wire on the converter. Any
antenna which gives good results with your
present receiver will be satisfactory for both
receiver and converter.

With the power cord of the converter plugged
into a source of proper voltage supply, using a
double outlet if necessary so that both converter
and receiver are plugged in, the connections
made as described above, and your receiver
turned on, turn the left-hand knob on the con-
verter clockwise. This switch turns on the power
supply in the converter. Turn the right hand
knob counter-clockwise to the position marked
“S.W.” This connects your antenna into the
econverter and your receiver to the converter.

NOTE—When this switeh is turned to the
clockwise (B.C.) position, your antenna is di-
rectly connected to your regulur rectiver and
the converter disconnected so the receiver may
be used for its regular tuning bands without
changing any wires when the converter is not
in use. When the converter is not in use, the
power switch should also be turned off.

With the converter and receiver on and the
switch in the "*S.W.” position, tune the receiver
to about 1,620 kilocycies on the broadcast band.
A hisging noise will be hesrd at this point and
the receiver dial should be tuned to where this
is loudest. Now tune the center knob of the
converter for stations. Rotate the knob very
slowly as stations on the ultra-highfrequencies
tune very sharply. The converter should be
tuned exactly ‘“on” the station for best results.
For a very fine tuning adjustment, the dial on
your receiver may be shifted slightly. The dial
is arbitrarily calibrated so that the figures do
not correspond to actual frequencies of the
stations. Volume can be controlled with the
volume control on syour receiver.

Names of manufacturers will be supplied wpon
receipt of a stamped and self-addressed envelope.

THE FIRST 10 STEPS IN RADIO SERVICING

How do you go about servicing a set? One
well-known radio engineer submits the following
as the first 10 steps.

(1) See that power supply to receiver ia satis-
factory, Check loudspeaker leads, antenma
and ground connectionas.

(2

-

Operate the set if possible. If trouble is
not vbvious, remove tubes and check them.
(3) Touch the grid cap of 1.F. tube or tubes
with metal object. such as a screwdriver,
and listen for click in speaker.

(1) Check speaker transformer, voice coil and
field, and make certain they are satis-
factory.

(5) Remove chassis and check power supply
completely.

(6) If power supply is OK, next measure all
filament voltages, plate and sereen-grid

voltages, and bias voltages—compare with

specified values in circuit diagram or tube
data book. If voltages on individual tubes
are high or low, test components in the
feed circuit.

Make certain that the audio circuit is
functioning satisfactorily, then proceed to
work from the detector to the antenna, one
tube at a time, until the fault is located.

{8

-

If no apparent troubles can be found, ex-
amine carefully all wiring, grounds, switch
contacts, socket contacts and controls.

(9) Use meters and check values of all com-
ponents in inoperative section,

(10} Check, clean and adjust all wave-change
switches, and if necessary, clean dirty tie
points which would otherwisc cause low
insulation resistance to ground. Clean in.
sulation on gang condensers and resolder
all weak connections in set. Replace noisy
controls. Adjust alignment of receiver. .
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TEN

REASONS
for specifying
UTAH!

Here are ten good reasons why Utah
Vibrators give hetter performance and
last longer! Add to them the fact that
Utah Vibraters cost no more and you'll
know why an increasing number of
Utah Vibrators are bought each year!
Ask your jobber for Utah for all auto

and farm radio sets!

l Utah has ploneered practically esery
major lmprovement jn vibrator con
struction!

Suiphur-fre¢ molded rubber liner ellmi-
nates chemical corrosion on meétal pures
partieularly contact Lolints.

Rubber liner consiasts of two parts beveled
to make & closer fit and Suppress nofse.

Lower liner molded to fit in order to hold
mechanism in position in center of vibra-
ror shield. supporting leads und pre-
venting undue vibratlons.

2
3
4

Exciuslve flat frame provides simpler con
struction and more permanently rigid
mouniing for contact arms.

Short leads are clamped und held steady
against vibrator frame ellminating sibra-
tion und Dreventing breakuxe of leads.
Reduces radio interfercnee usually resuit-
ing from long leads.

7 Tapered reed prevents undue strain and
equalizes bending providing longer reed
ife.

Special design prosvides rlght degree of
wiplng action to keep Dure tuhgstest con-
tact polnts £lean, but not enoukh to cause
excessive wear,

9 Highest grade mica insulators.

10

Stack is held to frame with TWO screws
making a mounting with less likellhood
of misallgnment.

Visit the Utah Booths 113-15 Marconi
Bivd.. Chicago Radio Parts Show, June
8 to 11!

UTAH RADIO PRODUCTS Co.
CHICAGO, U.S. A.

CABLE ADDRESS - “ UTARADIO " - CHICAGO
BUENOS AIRES-UCOA RADIO PRODUCTS CO.

‘96 YEARS OF LEADERSHIP'"




Slize
of hox®
12Y2"x8%2”

With this PYRO

PANTAGRAPH

turn lelsure time
nto profituble

tours Make

money  d

eusy way—*'Burn

Your Way te Ex-

tra Dollars with

Pyro Panta.

Qgraph.”

YOGV Shipping weight, 3 ths,

outfit is especially designed for

ne  permanently on Leather, Wi

. Bakelite, eic. Simply plug'

electrie mencil in any 110.voll 1\8

§t 18 ready 1o be used. P and coru furnished

as part of equipment.

By the use of a special anlnmph included in ihe
utfit. any design may be reproduced ejther in

orlginul. Teduced or cnfnl'l.td form.

Outfit consists of: on¢ Pyto-electric Pencll:

Pantagraph; three hardwood ilhques;  one Dotlie

of Varnish: one Brusht one tracing tip and four-

page instruction sheet.

Outhit will be forwwarded by Exprass Collect if

nat sufficient postage included with yourorder.

WELLWORTH TRADING CO.

560 W. Washington Blvd., RC-738 Chicago. IIl.

This eleﬂrl c-l

FREE TRIAL OFFER

NEW REMINGTON NOISELESS PORTABLE!
AS LITTLE AS

0§DAY

Famous Temington
Nolseless Tortable that
Pay as little as 10c a daf¥.
Guzranteed by the faetory. Standard keyboard.
Automatfe ribbon reverse. Variable lin¢ spacer
and all the convenlences of the finest poriable ever
built. PLUS the NOISELESS feature. Aet now.
Send coupon TODAY for details

You don’t RISK a Penny

speaks in a whisper.

We send you HRemingion Nolseless Fortable for
10 days' free trial. If not satisfled. send it back.
We pay all shipping charges.

Typing Course and Carrying Case

You will recelve FIREE & eomplete simplitied home
course 1n Touch Tsping. a bandsome sturdy carrying
case s included. No ohligation. Mall coupon for

full dclulll NOwW.
Remington Rand, Inc., Dept. 189-7.
468 Washington St.. Buffalo, N.7V.

Tell me. without obllnlion how (o get a Free Trial
of a new Remington Noiseless Portable, ineluding Car-

r7ing Chse and Free Typlng Courso for as littl 3
10¢ a dsy. Send Catalogue. 2,
Name

Address

Cley.

PRACTIC \L

ADIO

ENGINEERING

bDon’C ";lt -down'” on the jobl Get SEND FOR
usy and prepare yourself for the M n
bigger jobs in aton for technically l‘ R l‘a E
trained men. RE) offers home:

study traini in both Radio 'En- BOOKLET

gineering and Service and Public
Address work. A post card brin®s
you our 48- p-lge book of interest-
ing Tacts about wyour future in
Radio—and how we can h§lp you
Prephre for it. Please indicate
whether you aré interested in
Radio Engincering or Service.

CAPITOL RADIO
ENGINEERING INSTITUTE

Dept. RC-7 14th & Park Road, N.W.
WASHINGTON, D. C.
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"BI-FONIC" SOUND MAGNIFIER

{Continued from page 25)

ACTION AT HIGH FREQUENCIES

Figure 2 shows graphically how the very high-
frequency waves are reflected in whole off the
half-round blocks. Some of the waves are
reflected back through the cone and others re-
flected to another curved surface. To avoid con-
fusion only 2 propagations of these waves are
shown; actually, there are many hundreds.

At the very high frequencies, 2,000 to 10,000
cycles' the back-wave of the cone hits the set of
curved surfaces directly in back of ihe cone.
Because of these surfaces being curved some of
the waves are projected through the cone; others
are projected against the walls of the enclosure
where they are further broken and weakened, thus
creating a period of reverberation within the re.
producer. The glaze or wvarnish on the curved
gurfaccs determines the rate of this reverberation.

ACTION AT MEDIUM FREQUENCIES

Figure 3 shows graphically how the frequen-
cies are large enough to cover more than 1 half-
round reflecting surface and are therefore broken
into many parts. Some of the broken wave-
reflections are refleeted at such an angle as to
be projected through the cone.

At the medium frequencies (200 to 2,000
eycles) the length and area of the curved sur-
faces are such that these waves are broken by
the alternate vertical and horizontal strips on the
back surface. The broken wave parts are pro-
jected against the side walls where their strength
is further divided. At these frequencies the
period of reverberation is less than half that of
the extreme ‘“highs.” This avoids dany cabinet
resonance {which generally lies within this band
of frequencies).

ACTION AT LOW FREQUENCIES

Figure 4 shows the shell of the reproducer
minus the reflecting half-round surfaces. since
they are not in use at the low frequencies.

This fipure shows how the wave is reflected
from the large reflecting surfaces at the end of
each of the tubes. And how they are finally
projected into free air. The dotted lines represent
the pressure or compression area of the wave-
forms at any one instant. It is this pressure
area which always stays on the same side of
the envelope: bul the wave envelope changes
ite form.

Note—The tubes nre left out of the first
preceding 2 figures (Figs. 2 and 3) because,
at the frequencies pictured. the tubes play no
part in the operation of the reproducer.

The low frequencies cannot be reflected by the
surface in back of the cone because of the air
pressure built up between the cone and the back
surface at these frequencies. Therefore, they ap-
pear at the point of least resistance—the slot or
“‘tube’” between the back and the bottom surface.
In this way the cone is automatically coupled to
the mass of air contained in the 3 tubes at the
low frequencies. The low-frequency wave pro-
jected into the first tube strikes the masonite
bottom of the tube. Because of the pressure ex-
isting between the cone and the tube the wave
again takes the path of least resistance and
enters the mouth of the second tube. However, in
being reflected from the masonite surface com-
mon to these tubes, the phase of the wave is in-
verted 8o the wave travels up tube No. 2 IN-
PHASE with the front-wave component.

The same sequence takes place between tube
No. 2 and tube No. 3, causing the wave to be
projected down tube No. 3 OUT-OF-PHASE
with the front-wave of the same component.
Striking the inclined reflecting surface at the
end of tube No. 3 the wave is projected into
free air IN.-PHASE with the frontewave. This
has the effect of creating the equivalent of a rever-
beration period at the low frequencies. The
length of the tubes and size of reflecting haif-
round surfaces are so chosen that frequencies
hiyh enough to cause half-wave cancellation are
not projected into the tubes.

At the resonant frequency of the tubes the
resonating wave is cancelled out within the tubes.
This is due te the phase inversion taking place
within the tubes.

As a result of these functions the cone is
undamped at the high frequencies and at the very
low frequencies the cone automatically sets a
much larger body of air into motion, giving
proper air displacement to the low notes. Also,
and for the first time (to the knowledge of the
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'dynamic

author), the back-wave is tnverted and used at
all frequencies.

The author has several of these reproducers in
operation in New York City and vicinity, and
the following results were noted:

All sense of music coming from a cabinet or
diaphragm was lacking.

Bass notes were present
tion at all volume levels.

Bass notes were not boomy but were solid
and gave the foundation body so necessary to
music balance.

For a given acoustic output about one-half
the power was required that would be necessary
with an infinite baffle.

In actual tests a 12-inch permanent-magnet
cone mounted in a Bi-Fonic Reproducer  hous.
ing out-performed an I8-inch electromagnetic-
field dynamic cone mounted in an “infinite
bafMe.” (See “Facts About the Infinite Baffle,”
Radio-Craft, May, '35; and, “How to Make An
Infinite-Baffle, or High-Fidelity Speaker System ™
in the ay, ‘37, issue, for additional, useful
information on this general topic.—Editor)

in correct propor-

CONSTRUCTION NOTES

Note—The author warns anyone contemplat-
ing construetion of one of these reproducers that
the relation of the various dimensions and the
flexibility of the various surfaces have a tre-
mendous (Personal experience indicates that the
adjective is well-chosen; in fact, we're tempted
to prefix “tremendous” with “very' !—Editor)
effect upon the proper operation of the re-
producer.

A *“standard” Bi-Fonic Reproducer {suitable
for mounting cones from B to 12 inches in
diameter) is shown in Fig. A. It stands 36 inchea
high, is 20 inches wide and 13 inches deep. It is
constructed of Y4-inch pine plywood and
masonite. The half-round pieces are of spruce
or cedar, and treated with several coats of bake-
lite varnish. The back is varnished and then
coated with wax. The other surfaces are painted
to prevent the absorption of moisture. All joints
muat be air tight and solidly made or they will
break open and rattle,

By wny of demonstrating, comparatively. to
music critics just what the Bi-Fonic Repro-
ducer could accomplish, a switching system was
devised whereby a midget set's loudspeaker could
be disconnected and an equivalent-size unit, in &
Bi-Fonic housing, driven by the output of the
gsame set. Immediately upon switching to the
Bi-Fonic set-up the *“highs” became more bril-
liant and louder, and the very-low notes became
cleanly and individually distinguishable; and
timbre became a noticeable characteristic. (In
order to deliver to the Bi-Fonie unit the very<
low notes it was capable of reproducing, it was
necessary to change the value of the coupling
condenser, in the control-grid circuit of the out-
put stage of the midget set being used for
the demonstration, from 0.006-mf. to 0.05-mf.)

This, of course, is in accordance with the
results, which engineers will appreciate at a
glance, indicated by graphs A and B of Fig. 5.

These curves were made at a commercial labora-
tory and clearly show the advantage (curve A)
of a highwrade, 6-in. (3-1b.) permanent-magnet
reproducer mounted in a Bi-Fonic
housing. as compared to the same unit in an
infinite-baffle housing of proper design.

Carve B of Fig. 5. however, is the one which
will make the professipnal sound man look twice.
It is "‘something to write home about,” isn't it,
to find a gain of anywhere from 3 to 10 decibels.
straight across the board, from 40 c¥Ycles (the
low-frequeney cut-off point of the particular
loudspeaker used) to 9,000 cycles (the high-
frequeney cut-off point of the speaker), over
that obtained with a properly-designed infinite-
baffile? The same 12-in., high-quality permanent-
magnet dynamic reproducer was used in both
instances.

SUGGESTIONS TO RADIO AND SOUND
MEN

The writer, for 414 years a studio—control
engineer on the New York staff of one of the
networks, has long been associated with the
sound field; and was for § years a radio Service
Man. As a result of this association he ventures
to suggest to radio and P.A. men a few outlets
for loudspeaker housings of this type which the
technician will find profitable.
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For instance, a very fine installation can be
made, where the customer already has a fairly
good radio set, by removing the loudspeaker from
his present set and installing it in a Bi-Fonie
Reproducer housing. This ‘‘trick® has the effect
of making the set apparently more sensitive to
weak -signals, and at the same time almost
doubles the effective power of the set; these
things, aside from the increase in bass response
and the consequent added depth of tone. (lnvite
prospective customers in to hear a set-up of this
type in your display room oOr shop, if neces-
sary.)

Another good sales-getter. and one which we
have hinted at in the foregoing description, is
to take a medium-size mantel set (such as
illustrated in Fig. A), and connect the voice
coil leads of its loudspeaker into the voice coil
of a P.M. speaker installed in a Bi-Fonic housing.
With this idea you can make very satisfactory
remote-control jobs.

Public Address specialists will be interested to
note that the Bi-Fonic Reproducer’s field of
application is practically unlimited; the unit’s
response is uni-directional over an angle of about
120 deg., and is most effective in the very low
and very high frequency range {(and hence is not
suitable to apply in those cases where a high
directional quality is wanted and only the speak-
ing voice is to be used, as a horn or projector),
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but where music is to be reproduced and wide-
angle radiation is desired, it is unbeatable, either
indoors or outdoors. It is exceptionally suitable
as a broadeast-studio monitor speuker. Here are
s few ideas, for your consideration, éoncerning
the application of *'Bi-Fonics™:

Churches, Lodges, Clubs, Theater Sound Sys-
tems. Doctors’ and Dentists' Offices {(waiting
rooms), Schools (auditoriums). Parks (summer-
time municipal park concerts). Restaurants.

Because of the increase in the efficiency (more
efficient loading) of u cone mounted in a Bi-
Fonic Reproducer housing. about & the power
is needed to produce the same loudness as a cone
in an infinite-baffle. As a result, you can use
lower power for the same degree of intensity,
and iIn most cases, use class A amplification
{with itz inherent lower degree of total har-
monic distortion) instead of A-prime or B.

In conclision the author desires to emphasize
the following pouints:

(1) The back-wave is utilized at all frequencies;

{2) There is no noticeable resonant point;

(3) Bass cuteoff is limited only to the cut-off
characteristics of the speaker ynit:

(4) In addition to greater air displacement at
the lower frequencies. ¢one efficiency is
raised over 3 db. in the middle register, over
5 db. in the extreme high register, and from
5 to 10 db. in the bass register!

MATCHING LOUDSPEAKERS TO TAPPED TRANSFORMERS

{Continued from page 27)

Since the impedance of the primary, as
measured, is 20,000 ochms, the actual Z the tube
plate will encounter is the result of these two
in parallel or 4,770, whi¢h is a mighty fine load
for an average power tube.

But how about the secondary? We've just fin-
ished telling you that there i8 no power drawn
from a pure inductance, and that the impedance
mismatch as indicated by the ohm value means
nothing in this case. In a tube, yes, Rp is honest-
to-goodness resistance in ohms, and you must
match to it; across an inductive secondary, no.

How about fidelity? Who ever said that if you
have an inductanee across which appears some
power which is to be used by a Joad, across
it, the load must be twice anything for maximum
fidelity? That, my friends, is true for a tube,
in the primary only, and indeed here we have
taken it into consideration, but found we'd
rather have power output than fidelity. But, fre-
quency response in the secondary, as far as
“highs”’ are concerned. depends on the in-
ductance and distributed capacity of the sec-
ondary, not on the load. In a properly-desizned
transformer, these are well designed, and the
“highs” will come through quite well. As for
“lows,” that depends on the wuay the primary
looks to the Rp, not on the load on the secondary
and its relation to Zs. These mistaken notions
are prevalent, but very unfortunate. There are
& few other considerations which determine the
{requency response obtainable in this arrange-
ment, sueh as saturation, efficiency of trana-
formation, etc., but the load on the secondary
affects it only as far as its reflected impedance
goes, and thus we see the importance of this
reflected impedance in spite of the very little
attention given it.

MULTI-SECONDARY TRANSFORMERS

And by the way, don’t think that the methods
outlined are applicable to tapped secondaries
only. They work equally well with multi-
secondary transformers. For instunce, suppose
we want a set-up using two dynamics, 8 ohms,
4 watts ; one at 8 ohms, 5 watts, and to bolster
up the “highs’ as much as possible, we will use
a magnetic speaker of 2,000 ochms impedance on
another winding. This arrangement is shown
below: (See Fig. 1C.) The impedance we want
reflected must be 5,000 ohms.

Z-1 equals two 8-ohms impedances in parallel,

or 4 ohms, 8 watts;

Z-2, 8 ohms, 5 watts;

Z-3, 2,000 ohms, 1;-watt.

What are to be impedances of the secondary
taps Za, b, ¢?

Using method 1, because this is the author’s
pet:

Za equals B/13.26 x 4 or 2.418 ohms.

Zb equals 5/13.26 x 8, or 3.02 ohma.

73 equals .25/13.26 x 2,000, or 37.8 ohms.

And check:

Zra equals 4/2.42 x 5,000, or R8,200.

Zrb equals 8/3.02 x 5,000. or 13,250.

Zrc equals 2,000/37.8 x 5,000, or 264,200.

Putting these in parallel. because that's how
they look to the tube output, we obtain 4,980,
which is ¢lose enough.

It is worthy of notice that the impedanee that
a load reflects into the primary is a function
of the ratio it bears to the impedance of the
secondary tap from which it is supplied. Thus,
in the extremes, if the load is infinite, the re-
flected Z is infinite, because infinity divided
by any number, except infinity (which iz not
a number at all, but a concept) is infinity. If
the lond has 0 ohms impedance, theoretically on
short-circuit, the reflected impedance is also
0 ohms. or the theoretical short-circuit, because
0 divided by any number. although mathemati-
cally spemking imaginary. i#¢ in actual practice,
0. If you have a month’s spare time, look into
the mathematics of this.

SERIES VS. PARALLEL CONNECTION

One more point deserves mention. Why not
put thé two speakers in this problem, or the
speakers in the first illustration, in series, in-

stead of parallel? Quite feasible. Thus in the
problem cited, the diagram would look as
follows: (See Fig. 1D.)

Only the upper tap is altered, the others

remain just as they were. Now the load Z
is 16 ohms. still 8 watts, and, applying our
rules, Za equals 9.68 ohms. Since 16 is
to 9.68 exactly as 4 is to 2.42, the reflected
Z is the same, and, apparently, the problem
is unaltered.

But, suppose now one of these two speakers
is removed, either because unnecessary, or, due
to failure in operation. In theé series arrange-
ment, this obens the load on Za. and the whole
kabeodle is thrown out of balance. How much?
Well, if it fails in operation. the remaining re-
flected impedance is now 11.200. hence the tube
output is materially decreased, and other speak-
ers will suffer. If it is removed, und the one
is connected across the whole winding, it will be
overloaded slightly, to begin with, and the re-
flected Z will be 3,120, slightly overloading the
tube and really disrupting the balance of the
whole arrangement.

In the parallel arrangement, if one fails or
is removed. the total reflected impedance will be
6,700, which will not upset the arrangement
enough to cause worry. Moreover, the remaining
speaker will not be overloaded. In practice, there
is little advantage in connecting them in series,
and the parallel connection is most commonly
used.

It is hoped that the above discussion, in which
test cases were used as examples, will be useful
as a practical reference on the subject.
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Black Molded Case and Panel.
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Test Leads.
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adding external batteries.
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GREAT
KADIO AND

CAMERA

‘Send for this FREE catalog
today. Pagc after page of
moncy saving values in Lafa-
yette Radios—*“Ham” equip-
ment—Public Address—parts
and tubes.

NEW CAMERA SECTION 4] '

Features a complete line of
cameras and photographic
supplies. Make this your buying e
guide. Send for your FREE
copy of Catalog No. 71.3GS8.

WHOLESALE RADID SERVICE

103 Sixth Avenue =

New Y . Y.
6-VOLT UNIVERSAL POWER PACK

At Lest Than Price 8-Prong Synchronous Vibrator Alone!
LISTS $15.0¢

Operates 2 volt set from 6 voit storage
batlery. als0 oDerates 8 Volt house
sels, auto sets. S.W, transmittets and
receivers, Qutput, 180 Volts at 50
M.A. On 4 VoIt cell supplies 129
Volts at 30 M.A. Housed in case

sresons. shio- QNLY 5325

ping Wit.
ARROW SALES COMPANY
Chlcago.

27 S. lefferson St. 0.

AMPLIFIER CO. OF AMERICA

37-47 West 20th St.. New York. N. VY,

RADIO ENGINEERING

RCA Institutes offer an iIntensive course of
high standard embrating all phases of Radio
and Television. Practical training with modern

equipment st New York and Chicago schools.
Also  specialized courses and Home Study
Courses under “'No obligation™™ plan. Catalod
Dent. RT-38 |

RCA INSTITUTES. Ine.
Corporation of America Service
New York 1154 Merchandlsa Mart, Chicago

A Radio
78 Varicek 8t.

HAVE YOU SOMETHING TO “SWAP"

or is there some article that some one
else has, and you would like to get?
Read the RADIO-CRAFT “SWAP

SECTION” which appears on page 62
of this issue. IT IS OF GREAT IN-
TEREST TQ YOU.
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EQUIPMENT

(Continued from page 28)

all normal work, equipment properly e¢hosen
will perform correctly the first time tried. Com-
mon apparatus is built with sufficient versa-
tility to meet normal variations in requirements,
and specialized modeis are available at reason-
able cost because even special jobs are now
relatively common.

Further, much time was wasted in the past,
when P.A. systems had to be bought as so
many individual components, in the mere low-
pay work of connecting up eables, attaching
plugs and similar unprofitable activities. Such
practices are now unbusinesslike. The F.A. man
economizes hiz high-pay time in surveying jobs,
coniacting his customers, and other business
dactivities, and leaves attaching plugs and the
like to the factory production line, where they
belong.

PRIMITIVE AND MODERN METHODS

The full extent of the differcnce between what
may be called the “primitive” and the “ad-
vanced”” methods of handling technical and
business problems in P.A, can best be appre-
ciated by considering two practical P.A. jobs,
both treated first according to the old and then
according to current methods. Two jobs muat
be taken into account instead of one, since the
versatility of modern apparatus is one of its
prime advantages.

Consider that the first requires only a . micro-
phone and, say, 10 or 12 watts power, with 2
loudspeakers ; the second. 2 microphones (1 re-
motely located), a phonograph pickup, 30 watts
power and 4 speakers.

Under the old dispensation the P.A, man re-
moves the system from rental job No. 1 and
considera what parts of it he c¢an salvage for
rental No. 2. Assuming that the amplifier had
enough reserve power, he might use all of it. lie
would then need, in addition, a pre-amplifier for
the second microphone, a mixer for the three
sound sources, and a matching transformer or
transformers for the 2 speakers already used, to
enable them to work with 2 additional speakers
from the same output impedance. Having
equipped himself with these assorted parts he
might spend from 2 to 10 hours wiring them
up to the approbriate cables, testing them out.
grounding them here and there to cut down hum,
taking some of the grounds off again and con-
necting them in different locations to aveoid elec-
trical feedback. and generzlly, impressing his
customer with the jdea that P.A. is a very nice
plaything, and may become practical some day.

Today, removing his equipment from job
No. 1 (and again assuming that the amplifier
has sufficient reserve output, which is now very
Inexpensive) he merely plugs in his additional
microphone and phonograph. His amplifier will
have enough gain: no preamplifiers needed;
and the mixer will be builtein. He will plug-in
{or possibly, in this case. connect by cable) 2
additiona! loudspeakers. To match impedances
its his manufacturer’s instruction sheet

Complcfc Electric Plants

Onao A. C. plants_ furosb same current as city
lines. 110 Volt, 60 Cycle. For farms. camps.
construction jobs. Operata ra.los. watcr syss
sl spphunies. New models. 330 to 5000
watee. 6, 12,32 and 110 volt D.C. Models $57.50
aml up Alo roinnstion & C. . D, U unita
Shipped complete. ruay lo rufs,
Write for detalls,
D. W. ONAN & SONS
Are.. M patle, Mb

RADIO MATHEMATICS

Practical Book for Home Study
Complete training tn useful radio mathematles. Fx-
Plains and interconnects simplified arithmetic and
slgebra with reul everydsy radio Droblems. Corérs
.' detail every phase of radio work., Size: 813 £

in. Special price. only 50c, postfree.

SUPREME PU BUCAT'ONS 3729 W, 13th St.

Chicago, 0.

YOU NEED ALL

404-4 th Ave.,

and changes a tap or pin-jack connection in
the amplifier, thus obtaining a new output im-
pedance to mateh the new load combination.
Grounding for hum or electrical feedback was
taken care of in the factory. Time spent is a
half-hour at the most; if his equipment is
really modern, probably less than 10 minutes.

PRESENT EQUIPMENT COMPACT AND
ATTRACTIVE

The illustration shows modern equipment.
in this case, a Lafayette ccordinated sound sys-
tem, which combines within itself all the fune-
tions of the mass of earlier appliances included
in the contrasting picture of primitive appara-
tus. The present day equipment performs the
functions of:

Preamplification for two channels

4-channel mixer

Power supply to photoelectric cell, microphene

or other input source

Power supply for loudspeaker fields

Booster amplifier, for 132 db, gain

Speaker line multiple impedance matching

transformer.

The same functions in earlier days (uncertain-
ly performed because of external wiring, doubt-
ful shielding, and 30 on) would have required:

2 preamplifiers

1 mixer

1 booster amplifier

Please Say That You Saw It in Rap10-CRAFT

1 microphone power supply unit

L speaker field power supply unit

1 speaker line matching transformer
or a total of 7 additional picces of apparatus,
to be wired together on the job and to clutter
the customer's premises.

Eye appeal
modern P.A. work,

is one vital business factor in
now that P.A. is really a
business and the customer’s premises are no
longer treated as a laboratory, to be supplied
with assorted chunks of black apparatus.
Streamlining, chrome, aluminum or cadmium
trimmings, illuminated controls and attractive
color combinations are some of the features
manufacturers now offer the P.A, merchant, and
which he in turn passes on to his customers.
They are factors that he uses in meeting com-
petition, and their c¢ost is insignificant while
their value is very large. The renter or user is
impressed wlth the fact that he is receiving a
finished product—an article of merchandise—a
machine that can logically be prettied up because
it hus pussed its pioneering days and is a stand-
ardized, definitely useful article. The cost is
trifling because all such costs are trifling when
a market is large enough to permit production-
line manufacture.

PRESENT-DAY PROCEDURE

Business-like procedure is another way in
which the present-day P.A. merchant meets com-
petition, not merely through its economy but
because of the favorable impression such pro-
cedure leaves in the mind of the potential buyer.
In sizing up a given P.A, job, the first factor
to be considered is almost always the power out-
put required. The coat and type of amplifier to be
used is thus established. Given a normal prob-
lem and a modern system, the same data also
ends all speaker Questions, since a modern 38ys-
tem of the given power rating will carry with
it the correct number of speakers. correctly
matched and properly baffled, for any ordinary
indoor or outdoor application requiring that
amount of power. Only in special cases will it be
Necessary to return to the older method of deter-
mining individual speaker requirements in the
field, and of calculating speaker impedance and
field power matching problems.

Selection of the microphone is, however, some-
what more complicated because of the still wide
variety of microphone needs, and for that reason
P.A. systems are often sold today with choice
of microphones. The Lafayette system referred
above is available with erystal., velocity or
dynamic microphones, directional er non-direc-
tional. The directional microphone is of course
desirable where acoustic feedback may prove
difficult and where other considerations of the
service to be performed permit its use. Another
point worth remembering in the case of micro-
phones is that where the performer is featured.
he (and especially she} prefers a small instru-
ment, which will not hide his or her face from
the audience. But there is no microphone match-
ing problem; all the many types of microphones
that are offered optionally with a modern sys-
tem simply plug in.

It will be seen that the field engineering prob-
lems of ordinary P.A. work have been simplified
to the point where setting equipment for dem-
onstration presents no difficulty and little delay,
providing only that the power output has been
estimated correctly for the requirements, and
that modern coordinated equipment is used.

ADVANCED CIRCUIT ADVANTAGES

A large part of this seeming simplicity is in
fact based on highly complex engineering.
through which technical problems that formerly
obtruded themselves in the field, and disgusted
the customers. are now taken care of in the
factory design. A highly important factor in
this connection is acoustic distortion, which often
required claborate exberiment with speaker posi-
tions. Nothing that can be done with a sound
system will change the acousties characteristics
of an enoclosure. but it is very possible to lse
individual bass and treble tone controls to com-
pensate for defects in a building and so to pro-
duce pleasing sound where straight-line amplifi-
cation over all frequencies might spund un-
natural. As long as the straight-line-amplifica-
tion characteristic is present and can be used.
when conditions favor it, the listener is the
gainer by the further existence of H.F. and
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L.F. contrels that combine with acoustical re-
sponse to produce 2 straight-line wTesuit at the
listener's ear.

Reverse feedback is still another modern fea-
ture, saving the P,A. man the necessity for
apologizing for distortion inherent in his am-
plifier, if the customer should ask te “Hear how
it sounds if you make it a little louder.”

Having sold his customer, the P A. merchant
delivers a ecomplete article, with (as before
mentioned) plugs attached to cables, cables at-
tached to microphones and speakers, and so on—
in faet, with everything ready to use in 5 min-
utes, except that because of shipping problems
the baffles must be mounted in the field.

Those Public Address merchants who keep
themselves fully in step with such advanced
procedure are the ones that find P.A. a busi-
ness and a profitable one; but unfortunately
there is still a little work, here and there, that
is being done according to the very earliest prac-
tice, and some at all stages in between. There
are still today some ‘“‘complete” systems, adver-
tised and sold as complete, which are without
baflles. Step-by-step, however, the industry has
progressed along the logical line of congenirating
all problems of selecting peris, and of matching
and inter-wiring them, in the hands of the
fectory engincer, leaving the P.A. man in the
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field frec to concentrate on his logical problem
of merchandising o unified, finished and polished
article of customer appeal.

The illustration shows the functioning of one
of the modern, business-like systems. Four-
position mixer, preamplifier, individual high-
frequency and low-frequency compensating con-
trols, field power supply, microphone or photo-
cell excitation supply and speaker line matching
transformer are all built into the amplifier itself.
Connections to the speakers and the microphone
or other sources of sound is by plug-and-jack
method. Reverse feedback eliminates harmonie
distortion at high volume levels. Convenience in
the field is promoted by the fact that the sys-
tem leaves the factory as a single unit, tested
as a unified assemblage with all parts connected
and working together. Modern styling, enhanced
by the fully ventilated cover case that hides all
working parts, by the convenient handles at
both top and sides, the self-glowing neo-dials
of the controls and similar details, makes for a
professional, finished appearance that removes
from the buyer's mind the idea of laboratories
and experiments, and substitutes the idea of
merchandise of value.

Thia article has been prepared from data
supplicd by courtesy of Wholesale Radieo Service
Company.

A WIRED-RADIO "NURSEMAID"

(Continued from page 38)

1f it is found difficult to trace the wiring of
the fuse box, simply try the condenser under
various pairs of fuses until you find a combina-
tion that properly couples the 220 V. circuit,
or until a combination is obtained which pro-
duces satisfactory operation of the Radic Nurse.
This condenser is fully protected by its internal
fuse, and even if improperly installed will cause
no difficulty whatsoever from short-circuits, ete.

IMPORTANT INFORMATION

If the Radio Nurse Lacks Sensitivity: The
Radio Nurse is designed to operate under normal
home conditions. When it is operated in a com-
mercial establishment, lack of sensitivity may
result due to heavy light loads, heavy power
loads, high line capacities, split wiring ecircuits
and heavily bypassed or filtered wiring com-
monly used to reduce line disturbances in radio
receivers, The Radio Nurse being a radio-
frequency-operated device depends on freedom
of loads or capacity on the line which factors
partially or completely bypass the signal. To
overcome this condition and obtain proper
efficiency from the Radio Nurse in commercial
installations, the various factors must be elim-
inated. If, however, this is not possible, then an
igolated power line must be used. lsolation ean
be accomplished by placing an R.F. choke in
each 110-volt lead of the wall outlet, and running
the 110-velt leads from the chokes to both the
Guardian Ear and the Radio Nurse direct. Do
not determine that the Radio Nurse lacks sen-

VOLUME
CONTROL

Fig. B, Interior view of the "Radio Nurse' or
loudspeaker unit. This is an upside-down position,
since the volume control operates from below.

sitivity unless such isolation has been made,
and the units separated far enough, and well
isolated by separate closed rooms to avoid howl
with the volume control set at maximum.

Interference from A.C.-D.C. receivers. Due to
the type of circuit, and rectification system
employed in A.C.-D.C. receivers. they may cause
loud interference in the form of a hum to be
heard in the Radio Nurse. This ecan be over-
come by connecting a filter at the socket to
which the A.C..D.C. receiver is attached. A
soldering iron or curling iron may also cause
this interference in which case the same filter
units may be applied to the interfering device.

Names of manufacturers will be supplied
upon receipt of a stamped and self-addrcssed
envelope.

HUM IN PUBLIC ADDRESS
INSTALLATIONS

With the introduction of the baas refler speaker
and its consetuent improved low-frequency repro-
duction, the question of hum in Public Address
instaliations is becoming of greater importance.

The manufacturer of sound equipment in this
respect necds very keenly the assistance of the
installation organization to the end that the in-
stallation should be properly made.

It is very important with the low-level micro-
phones that are now being used, that the con-
tinuity of the shielding be perfect. In other
words, even a break as small as 1 inch in the
microphone wire shielding will introduce a seri-
ous amwount of induction pick-up in the system.

The amplifier should be grounded to eliminate
the floating chassis condition. The selection of
the proper type of tubes is also important. It
is an unfortunate matter that many of the radio
tubes available on the market today, while ideal-
ly suited for use in radio equipment, are of too
noisy a character for general Public Address
work. The construction of the tube heater struc-
ture has much to do with the amount of hum
that will be generated by the amplifier. It is a
fortunate fact that the manufacturers of tubes
are appreciating more and more the importance
of humless tubes for public address work and
te this end a number of manufacturers have
worked very closely with Webster-Chicago to
supply tubes particularly adapted to audio ap-
plications. 1t is to be hoped that in the future
tubes wili be available with some type of
designation marked thereon indicating that they
have been picked or selected for high-gain audio
work.

On some of the smaller light plants, where
the waveform is not particularly good and the
power supply contains harmonics of the order of
the 17th, 19th, etc., induetive zing becomes a
problem that requires close attention to input
shielding and grounding.
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SPRAYBERRY'’S .
PERSONAL HOME TRAINING PLAN

Actually Sets
You Up For a

PROFITABLE BUSINESS

Re your own Boss! Get into
the fast moving
dustiry. If you are ap am-
bllloul fellow, I can train

for n pood payiag full
(Imc or mlrt time
whh a bl future shead.
My trulning 1s  distincuy
hew and  different.

Television Covered . . .
Earn While You Learn

Sprayberry Tramlm: no! only covcln thorouh m plmscu
equips you ctual

account while learning.

BIG PROFESSIONAL OUTFIT GIVEN!
Conshnq of All-Wave. AII l‘u eT. mder Man-
. Ex-

rie
. PRA\BERRY OullSE 15
RON-CLAD MON’EY BACK AGRE] \ MENT,
Northbridge,

alone arn

nurse yet. llonesll) 1 cannot undersnud

how you Elve 50 much dope for su lttle mone
SPECIAL SERVICEMAN'S COURSE

Advanced Training for those nlro';dy in

Radlo—teaches the eastont way to do the

hardest jobs. CompPlete details of this ad-

vahced mu[rsr: and fundamental course,
ete

features. mny rlou-rtnod. m my 48
pafe k. il for y today.

SPHAVBERRY ACADEmMY OF RADIO
L. Sprayberry, Pres.
2D-G University Place, N.W.

WHhInyton. (-8

Please  send

‘More Money

-y
T Il

FREE ¥
o Radio s 0P O

Age
1 Address
0 Gily SEPL 1EFR Wi B . Sie
B 3all i cavelope or paste COUYa nostcard,
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Questions

DREW’S

HOW TO PASS

Radio License Examinations
By CHARLES E. DREW, L.LR.E.,, AlEE.

This book is more than just a new
edition of a famous work. It has been
completely rewritten, and will serve as
an excellent guide to all radiomen. Im-
portant phases of the subject are given
thorough treatment, so that the man
who understands the content of this
book will be well qualified to pass the
examination for his commercial license.

Published March 1938 $2.00

ON APPROVAL COUPON

John Wiley & Sens, Inc.

410 Fourth Avenue, New York, N.Y.
Kindly send me a copy of Drew’s HOW

TO PASS, on ten days’ approval. If 1 de-

cide to keep it, 1 will remit $2.00; other-

wise I will return the book postpaid.

Address . ...
City and Sln(e

Employed by
R.C. 7-33
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G.E. PHONOGRAPH MOTOR

ARIABLE
speed indue-
tion type uelr-almlm 110 voit. 25 to 60 cycle, A.C. with
speed control. Plug and cord. Speed range from 6 to 204
K.P.M. Cun be installed in place of old-fushioned. hand-
winding speed motor. Also idesl for display turn tuble
and a hundred other uses. These General Electrlc Motors
are brand new, in originsl fuctory cartons. 9
G. E. Electric Ihonograph motor as de-
seribed i inniaciecians Pesatanieara.
Shnnmng We-ghl—lz Ibs.

WESTINGHOUSE
UNIVERSAL MOTOR

5 110 Yolte
.

s AC and DC
Shipping

Weight

& ibs.

Specifications: 1/30

P. operates on eithor

AC or D.C.
5000 R.P.M.
¢an be used to vary uDoed g
Helght 3147,
Width 1%*,
inch lomg, Can be used
drive_8ewing Machines.
els. Buming Latha,

to
Mod-
Pollshing

H‘;ad. Drills.  Grindstonei, &

ete.. otc.

MOTOR only . 5255‘
MOTOR with Arbor and 4" Chuek .......... 53'55

Add 25¢ for spacial paching aid mafling
anvw)mrr in U. 8. A.

We wtu forwerd Shlpme‘nla by Express Collect !
if sufficient postage is not ineluded.

WELLWORTH TRADING COMPANY
560-W. Washlngton Bivd., Dcp! RC-738, clucago, m. |

300 WAYS

TO MAKE MONEY

SPECIAL
INTRODUCTORY
OFFER

68 PAGES

Good Only For
A Short Time

10~

/' MAIL ORDER PLANS
./ TESTED MONEY MAKERS
BUSINESS SECRETS /  * oo

1938 Copyright

In "CASH IN™
you will find all
the real money-

N A makers dozens
’S“%LNDEYO BACK of profitable tested
GUARANTEE! mail order plans,

confidential business
secrets, dozens of practical tested for.

mulas, successful, and honest tested schemes

~—many actual experiences of men who have

started on the proverbial shoestring —with

less than $10 capital.

“CASI IN’ contains 68 pares of tested ideas cover

lmz «-rery 1ype of full—or sbure-1ime enlerPrise-—-It is
a “maslerpiece’” in bBusiness vemures—OVED

40 000 WORDS IN THE TEXT.

Special Introductory offer—

10 CENTS per copy. (Keguiar price 25¢.) Scnt

POSTPAID anywherein U. 8. upon receipt of tern

cernis in stamps ov €oisn.

NATIONAL PLANS INSTITUTE
246R FIFTH AVENUE NEW YORK, N. Y,

RADIO IN IT S ENTIRETY!

“B_A"* serves the trade with every need
In radio—complete 160-page catalog of
natlonally known radlo receivers, public
address, parts, suppliss and eaquipment.
orders shipped same day recelved.

'COMPLETE CATALOG AVAILABLE E
BURSTEIN-APPLEBEE CO0. el eee.o%

HANSAS CITY, MO.
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WAX AND OIL CONDENSERS
IN RADIO SERVICE WORK

(Continued from page 28)

voltage is applied Lefore the heaters have come
up to full values of current and voltage.

CAPACITY AND YOLTAGE
CONSIDERATIONS

In the replacing of wax- or oil-impregnated
paper “‘capacitors’’—as they are known today
to the trade—the Service Man is concerned with
capacity, working voltage, test voltage, capacity
tolerance, inductive or non-inductive sections,
power factor, size and price. Many manufac-
turers do mot pay close enough attention to
capacity tolerance, and mark units anywhere
from 25 to 30 from their actual capacity values.

The actual capacity marking should be care-
fully checked by the Service Man before final
replacement is made in the set. After locating
and repairing the trouble. the Service Man can
check against the rating of the new condenser,
if the condenser is one where the capacity value
is at all eritical. This applies especially to the
smaller-type condensers which are used in oscil-
lator circuits. If the capacities are not of the
proper value, the oscillator will not properly

operate as obiginally intended by the set
manufacturer,

CHECKING FOR "WAX" OR "OIL"

When selecting the proper working voltage

at. which the units are to be operated, the Serv-
ice Man should take into consideration the likely
possibility of transients = causing high peak
voltages due to line surges and other faults be-
yond the control of the usual operation of radio
receiving equipment.

In the manufacture of wax- and oil-impreg-
nated condensers, each unit is originally flash-
tested for from 3 to b seconds at twice the work-
ing voltage. A representative unit of each group
munufactured is placed on life test at 3 times
the rated voltage with a 109, superimposed A.C.
voltage. These conservative ratings of con-
densers by reputable manufacturers assure
Service Men freedom from (future breakdown
provided they are used when replicements are
made in a radio receiver.

The choice of inductive or non-inducfive sec-
tions for replacement work can easily and quick-
ly be chosen by careful observation of the unit
which has failed in service. A non-inductive sec-
tion is usually wound with an extending margin
of foil on either side of the paper or dielectric.
The inductive type of winding appears with
paper extending beyond the foil, with tabs as
¢onnectors.

POWER FACTOR

The power factor of a wax- or oil-impregnated
condenser i3 often of vital importance. It is a
measure of power loss in a condenser when
placed on A.C. or radio frequency, and is ever
present to a greater or lesser degree. The effect
of poor power factor in a condenser may be
likened to that produced by building in a series
resistor with an otherwise perfect condenser.

Poor power factor in a condenser may be
caused by a number of reasons, For example, a
poor or low grade of paper, poor or low grades
of wax and oil, improper impregnation, high-
resistance leads or tabs caused by tarnish or the
use of solder, poor sealing, and many other small
sundry reasons which close production control
can eliminate.

Condensers today are available in many atyles,
shapes and containers. The particular type is 8

| consideration usually dictated by the space and

mounting room available in the radio receiver,

In replacing condensers, a Service Man some-
times places the condenser cloge to u resistor or
a vacuum tube, The results are noticeable in a
short time. The heat of the resistor or vacuum
tube is absorbed by the condenser, melting the
wax filler. The condenser is then forced to
“breathe” by expansion and contraction as the set
is turned on and off. As the seal of the condenser
is ruined, moisture enters the unit and in short
order the unit is made ineffective. Condensers
should never be .placed in close proximity to
resistors. tubes or any other heating elements.
Many manufacturers in designing equipment
make the mistnke of lnying out the chassis with
the tubes below the condenser, where convection
currents of heat pass around the c¢ondenser,
causing it"to heat up. Melted wax, and the ulti-
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mate invasion of moisture results in direct

failure.

SERVICING MULTI-BAND SETS

In the servicing of multi-band receivers today,
the Service Man will notice that the original
manufacturer has had to resort to a few new
tricks. Among those he saw was the difficulty
in properly bypassing the radio-frequency cur-
rent at widely different frequencies. In many
cases, special condenser construction was re-
quired, such as in the shape of the unit, the
casing or mounting, and the length, width and
size of the leads.

Usually in replacing such a unit which has
failed, it iz mecessary to use an exact duplicate
replacement tupe in every respect, in order to
have the set function properly over all the bands.
Otherwise the units may be satisfactory on 3
or 4 bands, and be entirely unsatisfactory on
the 5th, or ultra-highfrequency band, due to the
lead length being large enough to resonate with
the condenser, setting up a resonant circuit not
desired on that particular band.

When replacing condensers in multi-band re-
ceivers, it is abesolutely meccssary that the leads
be connected to the same point where the
original condenser came off. It is absolutely
necessary that the lead length be as short as
possible, and that the replacement condenser be
placed us near to the original relative position as
possible

At the ultra-highfrequencies, one can readily
sce where an addition of Y. or %-inch will
make an entirely different picture in the circuit
and the receiver will not operate properly under
those conditions.

It is also necessary to notice when servicing
ultra-highfrequency equipment that the con-
densers are the non-inductive units.

This article has been prepared from data
supplied by courtesy of Cornell-Dubilicr Electric
Corporation.

NEW RADIO SERVICE "CAR"
(Continued from page 13)

The unit starts instantly, is easy to operate,
easy to balance and simple to steer and control

The Motor Scooter is completely equipped with
a powerful lighting system. good brakes and the
Necessary accessories for average safety and con-
venience,

Motor Scooter models in a number of styles
and power are available through nearby branches
of the manufacturer or may be obtained as a
premium through the purchase of radio tubes
and condensers on the terms of an offer made
by the National Union Radio Corperation, to
whose cooperation Radio-Crajt is indebted for
the speeiajly-posed, exclusive photographs here
reproduced.

MAKD
RADIQ SHOP w

Mr. Service Man: The scooter model shown above

is a 3.wheeler, having a <convenient side trunk

{taking the place of the usual side car in the

motor cycle) in which can be carried all the neces-

sary sarvice instruments, tools and manuals for
any service cail.
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OPERATING NOTES

{Contlinued from page 29)

the ganged tuning condenser should be removed,
and contact and shaft polished with fine sand-

paper. This will insure freedom from birdies
that are hard to locate.
Tighten all tube socket contaets. It will be

necessary to remove the filter bloek to reach
the sockets of the types 80 and 47 tubes.

Always check the tone condenser Dbefore
replacing the tone control. A leaky condenser
here will ruin an expensive control.

Sparton 913. There are many of these old sets
still afloat. One of these with an added amplifier
using a 186 gave intermittent reception. With
the aid of u new socket analyzer the trouble
was found in the primary of the audio trans-
former of the added stage. This was replaced
by ecapacity coupling. Sece Fig. 3.

To remove oscillation jn this model bypass
the plates in the R.F. box. The power-pack and
the balancer in the 182B filament circuit are
additional weak points.

This set may be retubed with types 27 and 71
tubes. If oscillation is encountered bypass the
plates as above.

Chevrolet 500.565. Vibrator noise drowned-out
the locals on this set. The vibrator pack was
removed and a "B eliminator substituted. The
set worked fine. It was found that the filter con-
densers had dried out. They iwere removed.
See Fig. 4.

As this was & hurry-up job an 8-mf. midget
electrolytic was wired across the input. The
vibrator noise almost vanished.

Small A.C.-D.C. midgets. Oscillation is & com-
mon complaint. It can be cured by shielding
both detector and R.F. tubes. The detector grid
lead may be too close to the 43,

Hum may be due to dried electrolytics as
above. Cut loose the B -plus lead at the recti-
fier cathode or cathodes. Run this to “"B"-plus
of eliminator, Connect “B-" to set chassis. Don't
ground either chassis. If you are on a concrete
floor don’t touch any bare shafts.

R. Deck. Jr

Stewart-Warner R-172A, Firestone (Air Chief)
R-166A Chassis. Weak or no reception on the
broadeast band. Short-wave reception OK. A
short at the broadcast antenna shunt trimmer
on top of the center section of the 3-gang tun-
ing condenser has caused this trouble in a
number of cases. A soldering lug on the con-
denser framework is too close to the trimmer
and should be bent up to clear. This defect is
hard to locate and requires very close inspection.
On one Stewart-Warner this lug was just close
enough to cause intermittent reception. It is
advisable to check up on all models using this
same tuning unit.

Victor R-32, RE-45, R-52. Quite often the 110-
volt pilot bulb is found burned-out in these re-
ceivers. If other repairs are to be made at
the same time it is a good iden to rewire for
a 2.5-volt pilot bulb as these are always on hand
and give sufficient light. The total cost of
a new socket and bulb is no more than the
110-volt bulb and future replacements will be
that much easier. Connections ure made to the
type 45 amplifier filument supply.

Zenith 50 and 60 Series. When any one of
these receivers is very weak and an attempt
to balance the trimmer condensers at any par-
ticular frequency makes it still weaker over the
rest of the tuning range, remove the tuning con-
denser shield, loosen the serews holding the stator
plates and center each section separately while
fully meshed. Check the spacing again with the
stators turned halfway out. It may be necessary
to bend a plate here and there to obtain satis-
factory clearance. Replace the shield and re-
balance. If the spacing is carefully done the
results are almost astonishing. An annoying hum
at low volume levels in these sets may be sup-
pressed by adding a 1.0-mf. condenser from the
detector cathode to ground.

RCA Victor 128, 224. The peculiar condition
may be encountered on these models where the
receiver is totally inoperative except at one
point on the broadcast band. A powerful station
at 660 kc. is heard weakly at this setting, with
another station whose regular assigned frequency
is 710 kc. heard as a background. The trouble,
unquestionably one in the oscillater cireuit, will

be found due to a' short-circuited oscillator see-
tion of the tuning gang, which is oceasioned by
the shorting of the heavy flexible copper banding
lead, between gang condenser and chassis, to the
bussbar stator lead of the oscillator section. This
pigtail is unnecessarily long and since the tun-
ing gang is floated, trouble at this point is un-
avoidable.

The symptom of choked, irregular and distorted
reproduction has been traced to u shortecircuited
or leaky 6B7 cathode bypass condenser. This is
a 4 mf. electrolytic unit mounted on the terminal
strip located near the rear wall of the chassis
under the 6B7 socket. The degree of distortion
will depend upon the leakage of the electrolytic
condenser. The correct resistance to be obtained
with an chmmeter from the cathode of the 6B7
socket to chassis is approximately 4,000 ohms.

As with the models 121, 122, reception of al-
most all strong stations at two resonance peaks
about 20 ke. apart, with distorted, muffled re-
production between these two points, is due to
a short-circuited or leaky 0.05-mf. secondary-
return bypass condenser of the l.F. stage. This
condition will be noted only when the volume
control iz advanced to a higher level than
usually maintained.

BertrRaM M. FREED

NEW CIRCUITS IN
MODERN RADIO RECEIVERS

(Continued from page 20)

(4) DOUBLE-ACTING TONE CONTROL

Sparton Models 1268 and 1288P. In one unit
a tone control supplica bias for the driver and
ia active on both low and hiyh frequencicz in
2 stages.

As illustrated in Fig. 1D, from the viewpoint
of the output stage the tone control l-megohm
potentiometer and the 0.01-mf. condenser with
the 0.1-mf. condenser act to bypass the high
frequencies increasingly &s the slider is moved
toward the right end. However. as it is moved

toward the left end, to compensate for the
apparent increase in volume, the intensity of
the entire signal is reduced. The choke coil

prevents high frequencies from being shorted out
of the grid circuit while most of the grid im-
pedance is shunted out by means of the 0.1-mf.
condenser.

The D.C. bias for the 6J5G driver is supplied
from the end of the field eoil through a 270,000-
ohm resistor.

{5) AUTOMATIC TONE CONTROL

Silvertone Model 6101; Factory No. 141.496.
Vacuum-tube tone control automatically reduces
high-frequency response as volume is reduced.

The automatic tone control circuit is shown
in Fig. 1E. From the ordinary diode 2nd-
detector output volume control. the signal is
conveyed to the grid of a 6U7G pentode with its
screen-grid and suppressor-grid connected, and
supplied with a positive screen-grid voltuge
through a 50,000-0hm resistance load. The plate
i connected through a 0.5-mey. resistor to the
A.V.C. supply lead. In addition, 8 manua! tone
control i3 connected from the common screen-
suppressor connection to ground.

Using this grid connection as an uanode, the
signal introduced into the §R7G grid depends on
the ability of the 6U7G to amplify or at least
transfer the signal to the 6R7G grid. At low
signal strengths the 6U7G plate is practically
at ground potential and the tube operates to
shunt out practically all high frequencies. As
the signal increases, the plate is driven nega-
tive improving the characteristics of the tube to
amplify high frequencies which are carried to
the 6R7G econtrol-grid. As the high frequencies
are decreased with volume, there is somewhat
less tendency toward background noise on low
signals.

HOME-MADE PORTABLE
RADIO SET

“Going places’ this summer? Take along
a 4-tube portable radio set—use it at camp.
on .the lake, etc. Complete construction details
in August Radio-Craft, on the newsstands
July 1.
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AERIAL INSTALLATION
PROYES EXTRA INCOME
FOR RADIO SERYICE MEN.

o141y

TURN idle hours into
profit! Every customer a
prospect for a better aerial
. and you can easily sell
on the idea.

them

Install the new “MULTI.
COUPLER” ANTENNA SYS-
TEM, the latest all-wave noise-
reducing antenna system
employing many vitally im-
portant improvements. Master
antenna systems are equally
adaptable to private homes as
they are to large apartment
buildings.

Installation season starts
NOW! We furnish standard
installation specifications
FREE, and help you solve spe-
cial antenna problems.

For complere delails, write today.
Address Dept. C.

AMY, ACEVES & KING, INC.

Il west 42nd Street. New York, N. Y.

Consuiting  Engineers_Specialists ——

N Antenna Systems—Licensor of —

leading Set and Antenna Equip- ——
—

ment Manufactures. ——
—

Judged by the number in use
TODAY’S

MOST

POPULAR
Tube

Tester

Model 430

Dealer Price
@ Line Vollage
Adjustment

_J
oty $19.80
@ Leakage and Short

Test ®Positively Checks

® Uses Triplett Radio Receiving Tubes

{G00D-BAD) According to Latest

Recommendations of

Tube Engineers. Five flush type sockets pro-

vide for all tubes. Complete in attractive,

sturdy, quartered-oak case. Sloping etched

panel of silver and black. Suitable for port-
able or counter use.

1(\1(?83 43éAsar;1e as 430 excepﬂ h:i\s Readrite

D D) meter ... . Deal-
er Price ..... $15'90

A MODIFIED EMISSION TYPE
TESTER - . . APPROVED CIRCUIT
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ADIO FANS EVERYWHERE—these little ten cent text books give you an excellent foundation for the
study of radio. They are clearly written, profusely illustrated and contain over 15,000 weords in each book.
You’ll be amazed at the wealth of information these volumes have. They are handy for review ar reference books.

ND. S—BEGINNERS" RADIO NO. 6—HOW TO HAVE FUN WITH NO. 7—HOW To READ RADIO NO. 3—RADIO FOR BEGINNERS
R RADIO DIAGRAMS

DICTIONARY Huge Gemsback, the internationall
Are ‘inu puzzied by radio lanRuage? Can Siunts for parties, practical Jokes, Aclen- All of the symbols commenty used in famopus rndio pioneer. author and editor,
you cefine frequency? Kilocycle? Tetrode? tiflc experiments and other amusements radio diagrams arc  presented in thisg whose mauazines. SHORT WAVE &
Screen grid? Baffle? 1f you cannot define which ¢an be done with your radio set book. together with pictures of the TELEVISION and RADIO-CRAFT are
these  very comumon fadlo words and  are oxplained in this fascinating  vol- npparatus they represent and explana-  pead by milllons, scores another triumph
dozens of o . more techniesl. terms ume. tells how to make &8 newspaper tions giving an easy meihod {0 memorize with (hie new book. Any pefinner who
used in all radle maigazines and in- talk—how to produce siient music for them. This book. hy Robert FEichberg. rends i1 will et a thorough ground
structlon books. you need Lhis book in dances—how 10 make visible music—how ihe well-known radle wriler and member work in radio theory, c¢learly expliined
your lbrary. It's as modern as to- to make a ‘'slient radio’™ unit. usabie hﬁ‘ of tne coditorlal staff of RADIO-CRAFT in simple language, and throu the

3 ke the deafched—how 1ol mugazine, al4o contalns two dozen pic- use of many tllustrations. Annlogles are

. 1o ke loys wh
morrow—right up to the minute. It teifs et Yc-ver and ture wiring disgrums and 1wop dozen Tyu!(\lﬂeu of radio as
A .

you in slmple lanfunge just what the amusing stunts in all. Any of these can achematic dingrams of simple radio sets clear aa "2+2 t also contains
words that puzzie you really mean. You don¢ hy the novice. and most of that you can build, ery diagram is diagTams and instructions for buiiding
cannot fully undcrstand the articles You them require no more equipment than completely esg’lnmod in languaife which simple radio sets, suitable for the
rend unless vou know what radic terma can be found in the averaZc¢ home. End- is easily understood by H:c :alo novice. If you w:;m. to know how trans-

Flnner. More advanced radio men wili
be interested In learnink the derivation
of dlagrams. and the many other inter-

esting facts which thls book contains.

mitters and recelvers work. how radlo
waves Lfaverse spade, and other intercst-
inZ fucts about this e eans of
communication, this te the book for youl

mean. This 1s the book that expinins the
meanings to you. Can you afford to be
without {t. cven one day longer?

less hours of added entertainment will
be yours if You follow the instructions
Riven tn this lavishly Hlustrated hook.

Other Titles in This 10¢c Book Series!

No. |—HOW TO BUILD 4 DOERLE SHORT-WAVE SETS
MNeo. 2—HOW TO MAKE THE MOST POPULAR ALL-WAVE |. AND 2.TUBE RECEIVERS.
----------------------------------------------‘

RAD!O PUBLICATIONS. Dept.

Four other volumes In thls ten-cent radlo book serles—each on a popular subject—
are avallable. The Hiles are:

No. 3—ALTERNATING CURRENT FDR BEGINNERS
No. 4—ALL ABOUT AERIALS

BOOKS ARE ALL UNIFORM

RC-738

: i0l HUDSON STREET, NEW YORK, N. Y. : :1"OF§ boﬂ‘;} ll?lut=1° ‘FEI‘NSI;{“CK' EDlggA('l‘lgé\' }L U'ﬁ“'\nl‘; {m!“a?

Gentl, Y o g : aKes —w strations varylng from o n number. Each e
M enecr;mejl'l]l;n Plaase(‘::&d_r:cn'\‘edbl;;;l& e{’n(lllsfll‘;t,ill). the book numhbers circled below. I am ] yolume contains over 15.000 words, Positively radio’s greatesi book buyst
§ 1 2 3 P ‘5 7 § L} It you do mot thluk these bucks worth the price asked, return them In
8 [J Send FREE listing of 48 new 10e publications. [ ] 24 hours and your money will be instantly refunded.
: BREIEINN Do 16 8o - st i o wfonscs oo svoncooi i DEEDER e © 6 el ® B @B 3 :
1 Adiren = B ' RADIO PUBLICATIONS
1 EGm= ... . S S e
: :(Lil:nlpls by check or money order—register leiter if you send cash or unused U. S. postage : 101 Hudson Street New York, N. Y.
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SSssssasswssan MAIL COUPON TODAY! wmwm

Correspondence Courses In

RADIO 2 ELECTRICAL ENGINEERING

ELECTRICAL ENGINEERING §:* =032 <o

wide elee-
tricai fleid. Prepare yourself, at Low Cost. for secure fu-
understand auickly.
course in radlo.

RADIO WITTIQUIZ

(Continued from page 35)

epithet for the horse you bet on. (¢) Used in
conjunction with a jack to connect external
equipment or parts in 4 cireuit.

st

pub.

CONTEST RULES

ture. Modern, simplified, you can
RADIO ENGINEERING F2, sine

lic sddress, photd-clectric work.

Trains you to be super-service man, real vacuum tube A. WILsoN
techniclan. Exper. kita on tion. g = | P
Tuition, §23, course. Deferred smont  plan. Toronto, Ont., Can. il (1) An award of a l-year subscription to

rred pay
Get copies ©of school catalogs, student
magasines, compleie detalis. SEND NOW!
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Radio-Craft will be given to each person
who submits one or more WITTIQUIZZES
that the Editors consider suitable for pub-
iication in Radio-Craft. |
(2) WITTIQUIZZES should preferably
be typed; use only one side of paper.
(3) Submit as many WITTIQUIZZES
as you care to—the more you subimit the
more chance you have of winning—but each
should be good.
(4) Each WITTIQUIZ must incorporate
humotrous elements, and must be based on
| some term used in radio. public address or
electronies. Each WITTIQUIZ may have 4

(96) A Western Union joint is—

(a) The place where you go to send tele-
grams. {(b) A new and improved type of uni-
versal joint. (¢) The bad knee telegraph mes-
sengers get from riding their bicyeles. (d) A
simple, approved method of joining the ends
of two wires so as to be mechanically strong
and to preserve conductivity.

(97) A ground wire is—
(a) A conduit run under the ground.

(b) A

wire used to connect an electrical device to 2 “answers,” only 1 of which of course will
MA"' N Ew RANO BooKs ground plate or water pipe. {(¢) A wire that is be correct; and. only 1 of which is non-
drawn rough, and ground down ‘to correct size. | radio.
have been added to the ever- E. W. Wirte (60 Al in=wers| imust) fhe fErouped) B

guestion number and correct-answer letter,

popular RADIO-CRAFT LIBRARY
SERIES. Please turn to page 58
and read the announcement on all
the books in this series.

YOU

The RADIO WAkt

How would you like (o save up 10 50% on
Nationally advertised Radiwos, such #s Strom.
berg Carlson. Philco, RCA. Zenith. G E
etc.. etc. lor home. larm 8nd auto. over
\ 400 modrls to choone from  Also hundreds of
| electric apphance items for the home Wrnite
\ today for 1he new 1938 gant catalog FREE.

W E
HAVE

Y MODELL'S Dept 57, Cortland? $1., NY.C.

(98) Everyone knows that a shield is—

(a) Something Roman soldiers used to carry.
(b) Something to keep tinkerers (and mice)
away from vital radio parts. (¢) A piece of
metal placed between 2 or more radio com-
ponents to prevent interference or coupling
between them.

NEeaL S. GewrisH

ANSWERS

(85d) (86b) (87c) (88d) (89¢c)
(90d) (91a) (92¢c) (93a) (94c)
(95c) (96d) (97b) {98¢)
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on a separate sheet of paper.

(6) All contributions become the prop-
erty of Radio-Craft. No contributions can

be returned.

(7) This contest is not open to Radio-

Craft employees or their relatives,

(8) The contest for a given month closes
on the 15th of the 3rd month preceding
mugazine-issue date. (For instance, contri-
butions to Sebt.-1938, Radio-Craft, on the
must be re-
ceived at Radio-Craft editorial offices not

newsstands about August 1,

later than June 15, 1938.)
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TELEVISION WITHOUT SCANNING?

(Continued from page 12)

the minority of people rather than the majority.
If we extend this reasoning into engineering, we
might then say, “In a new science, there is the
possibility that the majority of engineers are
doing the wrong thing.”

Let us therefore, join the minority and detach
ourselves and come gut from under the influence
of populur theory and practice and take a new
channel of thought; let us dare to look at
El Dorado. Can we think of a television system
without scanning? I can think of a very good
and very logical way in which television may be
accomplished with optical and electronic means
without scanning!

When 1 tirst considered these possibilities, they
were in the form of amusing thoughts, but as
time has passed, I have been inclined to look at
these possibilities more and more seriously. I
have been further stimulated to point out to
the uninformed that television must not be
counted as an addition to a radio set where
one will see the comparatively uninteresting
images of people reading script before & micro-
phone in a broadcasting station, but rather an
entirely new and separate service. It will be
unimportant to the user of television how the
pictures get onto the screen in his home. He
will be gatisfied to have it arrive via wire, radio,
or pipe as long as it is clear and not too
expensive nor cumbersome.

Therefore, let us look into a system which is
extremely simple in principle, comparatively
inexpensive, and much higher in fidelity than
the present scanning type of television.

A "SCANNER-LESS" SYSTEM OF
TELEVISION

Let us assume that we go to the top of a
tower in the center of a city and set up a large
modern motion picture projector with a wide-
angle projection lens. Further assume that we
may use a powerful source of infra-red radia-
tion rather than an are light on cloudy or rainy
days for illuminating the film. We project the
image directly out into space from the projector
just as though a screen were present: while at
the same time using no screen or oblective lens.
Again assume that we use several of these
projectors and point them in all different direc-
tions s0 that we cover a complete circle. Let us
imagine that such a tower will look like the
artist’s conception shown in Fig. A.

If these projectors were set into operation and
anyone went to the roof of his house and looked
through a pair of binoculars, he would see a clear
and distinct view of the motion pictures just as
though a screen were present. If he used a large
spyglass or telescope, he might actually project
a very small picture on a sereen from the eye
piece. The image becomes dimmer and smaller as
one moves farther away from the eoriginal pro-
jector, and finally, becomes invisible. If a man
constructed o periscope in combination with his
telescope, he could then stay inside of the house
without going to the roof and see the motion
pictures. This might be called a form of “'peep-
hole” television. The optics of such a system
are shown in Fig. 1. Like all telescopic images,
they would be small and lack brilliancy.

We can sce at a glance that all we need is
the counterpart in optics of the amplifying radio
tube and loudspeaker in radio broadeasting sys-
tems. See Fig. 2. If we can amplify the bril-
liancy of the light and project a small picture
received upon a large screen, we have a rather
satisfactory television system without much fuss
and commotion, providing the light amplifier is
not too complicated. Certainly the cost of the
periscope, the tubing and the projector in the
tower [s insignificant compared to a television
transmitter and receiver. If the light amplifier
is cheap., then the whole system is cheap.

Furthermore, the definition of the picture is
as good as that of the motion picture and there
is nothing left to be desired with the exception
of overcoming the obstacles of dust, smoke and
fog which would obscure the picture if one is
very far away from the projector. If, however,
the light amplifier could work on long, infra-red
rays—which pass easily through smoke and fog
—and convert this infra-red radiation into visible
radiation directly just like a radic receiver con-
verts high-frequency carrier signals into audible
voice signals, then we could see the images at
all times of day or night regardless of weather
conditions by just raising the “‘gain’ (amplifica-
tion) on our ‘light amplifier'’ just as, similarly,
we {ncrease the volume control on the “audio

amplifier” of our radio receiver for a distant
station.

PROBLEM: THE "LIGHT AMPLIFIER"

It is readily apparent that this entire plan
depends upon a successful light amplifier which
will amplify the size and brilliancy of the picture
without distorting it. A caseade system of modern
electron image tubes appears to answer this re-
quirement very nicely.

By reference to Fig. 3, we see a form of
electron image tube; as described in a past issue
of Radio-Craft, a sensitive photoelectric coating
is deposited upon one end like a camera plate
film. The lens focuses an image of a performer
upon this photoelectric surface. Electrons lezve
this surface in proportion to the strength of
the light falling thereon, that is, many electrons
leave from the points where there is consid-
erable light and ne electrons leave from the black
parts of the picture where there is no light.
These electrons are accelerated in straight lines
through the rings charged to a positive poten-
tial in front of the photoelectric coating which
is charged negatively. Since these electrons travel
through the opening like light through a pinhole
camera, or through a lens, they are focused upon
the flucrescent screéen at the other end of the
tube where we obtain a reproduction of the
image focused upon the photoelectric material
at the other end.

Since the brilliancy of the image is propor-
tional to the potentials applied between the
cathode and rings as well as the number of elec-
trons released, it is only necessary to apply
higher potentiuls to increase the brilliancy up to
certain limits. Therefore, a feeble image—small,
and dimly illuminated on the photoelectric end—
becomes a strong, bright image on the fluorescent
end of the tube. This image is ¢Omparatively un=
distorted and is limited in quality only by the
texture of the photoelectric deposit and the
fluorescent screen.

If, after one stage of amplification through a
tube of this kind, the image is still toec small
and too weak in brilliancy, we can add another
tube just like we do in a radio receiver or am-
plifier when the sound is too weak. We then place
the photoelectric material in one tube right up
next to the fluorescent screen of the other and
amplify the picture brilliancy. We can repeat
this operation again and again just as we add one
tube after another in radio practice until we
reach the limit of amplification.

A complete illustration of a machine for pick-
ing up this extremely weak image and project-
ing it upon a screen in your living room is
shown in Fig. B. Such a device only requires a
source of voltage from a rectifier, and negligible
power as compared with a radioc receiver; and
there is nothing about the light amplifier tube to
wegr out for many years! There is no scanning ;
there are no controls for synchronizing or tun-
ing; there is only the necessity for one control
and this is a mechanical iris like the diaphragm
on a camera which can be automatic or manual
like the volume control on your radio receiver.
There is no electrical interference, and briefly, no
fuss and ecommeotion.

We are so seriously interested in the pos-
sibilities of this equipment that we are giving
it considerable attention in our laboratory. We
have every reason to believe that other labora-
tories actively engaged in television development
are doing the same thing.

ANSWERING QUESTIONS

There is one point that I am sure you are
wondering about, which 1 almost neglected to
explain. The natural question at this moment is,
“How could we pick up sporting events or any
action and transmit them immediately with-
out reducing the action upon film first for pro-
jection through the tower lantern ?”’ The answer
is best illustrated by saying, “How do you pick
up a signal from a speaker’s voice in a micro-
phone and build it up to a large enough energy
to broadcast it everywhere from a powerful
radio station 7" The answer to this is, “We am-
plify it.” Obviously then, we use the same kind
of amplifying projectors to pick up the original
event. We amplify the light apd we project it.
Certainly, we use bigger tubes and bigger peri-
scopes and telescopes, but we can pick up any
action and rebroadeast it. We use infra-red rays
or light as a carrier.

Now you may say, "This system is limited by

(Continued on following page)
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TELEVISION WITHOUT
SCANNING?

(Continued from preceding page)

the horizon. Any building will shadow reception
and we shall have to extend our periscopes up
high enough to see over them.” To this, my
answer is, "These same limitations apply to
ulira-shortwave television' using scanning. If
one objects to the tubing on our periscopes,
how about the coaxial cable for ultrashortwave
television? The tubing for the periscope is ac-
tually cheaper and easier to install and service.”

If one says, *“How about the lens on the roof 7**
We angwer. “It is cheaper than the dipole an-
tenna required for good television reception.”

Then if one asks, “How about the light am-
plifier tubes?” We can say, ‘“They should cer-
tainly be less expensive than a modern tele-
vision receiver."”

CONCLUSION

In conclusion, even though the modern scan-
ning television system be highly practical and
useful, we have herein another way of doing
the same thing in an equally effective manner
by using electronic and optical means, and it is
further possible that we may come to have two
great entertainment utilities tomorrow instead of
one, just as we have gas and electric companies
now giving the same general kind of service in
a different way. We may have the radio system
for certain locations where periscopes will not
be so easily installed, and we may have peri-
scopes where the radio systems may not be so
easily used. In fact, we may hear the announcers
of tomorrow saying, ‘'This is John Brown of the
All at Once Company signing off,” or, *“This i3
Jones of the Spot-by-Spot network.”

Are we serious? Do we expect to announce
such a thing in the nmear future and make g
demonstration of it? Time will tell, and I am
willing to wager that upon reading this article,
acveral Eastern Laboratories I am thinking
about will put on double speed to beat us to it.

| SERVICE MEN!—REPAIR YOUR
CUSTOMERS' SETS
"BETTER THAN NEW'!

{Continued from page 17)
back & chassis that tuncs-in notes on resonance,
and high-frequency on the sidebands, give him
| the whole musical scale at once, that is what you
are being paid for. If the customer wants a radio
set for distance work, sell him a professional
communications job.

‘When spreading the I.F. curves you will proba-
bly lose some gain, but this decrease of sensi-
tivity is more than offset by the improved tone
quality of the set. Remember, the primary
| purpose of an oscilloscope 1n service work is to
| zive you a visual indication of the selectivity
of the radio set under test. Just peaking the
I.F. stages for maximum gain can be done just
as efficiently with an ordinary output meter.

Next we adjust the wavetrap for minimum
peak, and then align the R.F. and oscillator
circuits, [f necessary, bend the oscillator con-
denser plates to insure proper tracking of the
pointer to the dial calibration; once again it
will probably be necessary to sacrifice some
sensitivity in order to kecep the dial pointer on
calibration at the low-frequency portion of the
dial, but it will please the customer to know that
he can now tune-in stations exactly where the
newspapers say they are. Now take an overall
selectivity check of the chassis by supplying a
1,400 ke. signal to the antenna terminal, and
make any slight adjustments necessary to the
ILF. trimmers to give a nicely balanced wave
| form.

Now the job is practically finished, connect the
oscilloscope to the voice coil of the speaker, and
supply a 400-cycle audio note to the output of
the 2nd-detector, check the resultant image for
essentially pure waveform at moderate volume;
if bad distortion is noticed, check the audio re-
sigtors, coupling, and bypass condensers and
transformers until the faulty part is located. Shut
off the oscilloscope and run the audio generator
| through its entire range to check the speaker
for cone rattles. Now connect the radio receiver
tc an antenna equivalent to the one used by
the customer and let the set run for a half-
hour on a local station as a check on fading,
while you prepare the next chassis for the
oscilloscope.
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Its stockholdings in the Canadian Marconi Com-
pany were sold for $1,725,000 in cash. The protit
from this transaction will be credited in this
year's account to Earned Surplus.

Of ithe company's total assets approximately
94 per cent is now represented by investments in
the United States, only 6 per cent remaining in
other countries. These latter investments. nearly
all of which are wholly-owned subsidiaries, are
largely confined to South and Central America.
This does not mean that they are withdrawing
from the foreign field, for they have patent li-
cense and engineering service agreements with
leading companies in the principel foreign coun-
tries, resulting in payment to it of substantial
royalty and service fees. The RCA Manufacturing
Company also does an extensive export busi-
ness in many parts of the world with radio re-

ceiving sets, tubes, broadeast trunsmitters.
sound motion picture equipment and related
products.

Among its liabilities is $10,100,000 of notes

payable to banks. Ten million dollars of this
amount was borrowed from banks in 1936 to
finance the retirement of the company's 7%

"A" FPreferred stock. Twenty-four million dol-
lars of this ameount was paid off in notes to
banks, reducing the remaining liability to

$8,000,000 and saving
in interest charges.

thereby $54,000 a year

TAXES
This huge corporation does not thrive with-
out paying for its business privileges; and it

pays well. RCA last year
of $4,297,500. The total of all taxes for the
year 1937 equalled 42 cemts a share on the
Common stock of the company-—almost exactly
the figure earned on these shares. The govern-
ment received more than twice the amount in
taxes that the stockholders of Common stock
received from dividends for the year. The radio
industry is not only a large lax-payer but has
become o substantial member of the American
business community employing many theousands
of workers and bears ita huye share of civic
and secial responsibility.

paid in taxes a total

MANUFACTURING

At the present time the ecompany is operating
at a profit in all of its divisions. The steep de-
cline during recent months of the nation’s
volume of business and profits has affected its
income and profit figures. Nevertheless it is
estimated that the net profit for the first-quarter
of this year will be nwre than adeauate to
cover the Preferred dividend requirements, leav-
ing a small balance applicable to the Comimon
stock.

Its manufacturing divisions have developed
and produced a widely diversified line of modern
products. Radio receiving sets. although an im-
portant item, are only a partial source of its
sales. Records, phonographs, combinations. and
record players represent an important and
profituble line which has grown rapidly in re-
cent years due to recording and reproducing im-
provemients based on radio inventions,

RCA Photophone equipment for motion pic-
ture studios and theatres is mow strongly en-
trenched in this fleld. If you have seen *'Smow

White and the Seven Dwarfs,”t you have seen

one of the more important pictures which are |

completely RCA-eauipped (s0 far as sound is
concerned).

Other prolducts inelude transmitting appara-
tus for broadcasting stations, sound systems for
schools and auditoriums, aireraft and airport
radio equipment, police radio systems, equipment
for amateur use, and tubes of all kinds and
for all purposes.

RESEARCH

All these products are the fruit of research |
which is constantly going on in their elabor-
ately-equipped laboratories. The two most im-
portant products of radio researeh now in ad-
vanced stages are Television and Facsimile.

Various broadcasting stations have nlremlyI
commenced experimental transmission by fac-|
simile of news bulletins and pictorial material
to a limited number of receivers in their local
areas. The fundamental technical problems of
facsimile have been solved and RCA is now
building facsimile transmitters and several hun-
dred receivers which have been ordered by inde-
pendent broadeasting stations.

While the technical and economic problems !
of television are far more complicated, definite
progress is being made toward their solution.
Television pictures are larger, sharper and more
brilliant than a year ago due to marked im-
provements in both transmitting and receiving
apparatus. The industry must now decide upon
the acceptance of definite technical standards
hefore any public television service can be made
practicable.

COMMUNICATIONS

The direct contact which RCA Communica-
tions facilities afford with 43 foreign countries
is an important factor in our international re-
lutionships. In time of war these facilities would
be indispensable as an important arm of our
national defense and in times of peace they are
of vital importance in helping to guarantee not
only the unhampered communication between |
our government and foreign countries but alsc
to keep these same avenues of communication
open for our newspapers, financial institutions,
business cnterprises and our people in general.
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45 Astor Place, New York Dept. RC-78

Your Service Work
with GHIRARDI'S GADGETS

In a flash these smazink
Pocket Trouble Shooters spot
over 800 different set trou.
lve exact TESTS
MEDIES. One cach for

AUTO radios. 5-

reular—no

3 RADIO 6
ECHNICAL PUBL. A
Astor Pl.. Dept.RC.78, Ncwvorl.

Further, the daily short-wave programs of the
National Broadeasting Companies to foreign
countries, operating continuously 18 hours a
day, broadcast in 6 different languages, serve
as an ambassador of good-will every day in
the year. Through both its national and inter-
national services day by day assistance is ren-
dered to many branches of the government in-

cluding the Departments of State, War, Navy.
Interior, Commerce and Agriculture. These
facts, however, tell only a small part of the

story of how this tremendous radio organiza-
tjon serves the "public interest, convenience and
necessity.”

Radio is the greatest gift of education, eul-
ture and entertainment ever presented to more
than 100,000,000 peoble. Radio has broken down
age-long barriers of distance and isolation and
to this tremendous radio organization, the
Radio Corporation of America, rightfully goes
a huge share of the credit.

"WHEN YOU CAN MEASURE"

Under this title General Electric Co. has just
released a 32-page brochure which radio men may
obtain upon awvplication on their business letter-
head.

Telling in brief the contributions of G.E. en-
gineers and scientists to the important art of
Measurement, this attractive, beautifully-printed
publication describes in pictures and words the
story of how instruments are designed, construct-
ed and tested by this group.

Every development in electricity has grown out
of experiments in which instrument: played a
major part. The incandescent iamp, the electrie
motor, electric household appliances, radio sets
and apparatus of all kinds—none of these eom-
monplaces of modern living would have been pos-
sible without the imposing array of ingenious,

sensitive, accurate measuring devices engineers
have perfected.

Since measurement, in its finnl! form, depends
whon comparison with some carefully-chosen
standard, a section of the booklet is given over
to a description of the Company’s standards of
Voltage, Resistance, Time and Temperature.

“CONTINUOQUS-FILM
TELEVISION"

Under this title readers of August Redio-
Craft {newsstand, July 1) will find a deserip-
tion of P, T. Farnsworth's latest contribution
to the art of television.
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Use *Bi-passit” for
quiet radio reception.
Interference from elec-
tric  shavers, sewing
machines, refri;zerators,
and countless electrical
appliances is stopped by
Bi-passit, the bakelite
Filternoys suppressor
made by CONTINEN.
TAL CARBON. Inec. For
use on grounded a-c cir-
cuits, Code F18, each 35¢

Cede FI8

Quiet severe interference
[ with Filternoys FO1DH, dual

choke, triple capacity filter
with the ground lead that
diverts radio interference to
the earth. Recommended for
washing machines, hair
driers, dental motors, food
mixers, electric shavers, cash

registers, etc. Five ampere
current carrying capacity!
For any a-c¢ or d-c¢ puower

‘ mains up to 120 volts. Enjoy

radio at its best, without
interference. Code FOIDH,
tach $1.00 Gede FOIDM

i [ ConrinnaL CARBONE]

13914 LORAIN_AVE., Ohio
Iso, Tcronlu. Cana
Makers of Carbon Resistors, Paper C(mdonsen.
Noise Suppression Filters

Clcv:-land.

and
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AFREE poox

FOR EVERYONE IN RADIO

RADIO-CRAFT—compIete in everything radio men need,

in a few years.
Never once has RADIO-CRAFT shortened its stride of
editorial progress. Broader in news scope—excellence in
illustrations—continued improvement in cditorial tech-
nique—accuracy in wiring diagrams and schematics—
these are the basic ideals upon which RADIO-CRAFT

gained popularity and leadership

success has DLeen achieved.

The publishers of
very liberal offer—they want

tive premium—and
speeial price for You.

To readers of this announce.

TO RADIO-CRAFT
a FREE COPY

1938 RADIO REFER-
ENCE ANNUAL. If you
are a regular subscriber
at the present time, you
may take advantage of
this opportunity just
the same. The pub.
Hshers will be glad
to extend youe pres.
ent subseription an -
additional Seven Months,

and at the same time. send
You a FREE copy of this
new book.

SET BUILDING

interestin,

Stmplifi Converter; A

iver,
receiver I8 deserll
with constructlonal
required.
SERVICING

data  and

Instruments in general.
struments—they H
Mixer Circuits,
terference Eliminator.
PUBLIC ADDRESS

<hief (nterest.

2
Ve

e |
¥ 0/;\

RADIO-CRAFT make you a
you to read every
monthly issue—they 'want you to get the bene-

fits as do thousands of other readers—they
have arranged a speclal offer with an attrae-
they have made a

Use the coupor befow for enterlng
your subscription to RADIO-CRAFT.

Here Is the Contents of the
1938 RADIO REFERENCE ANNUAL

This ricular sectlon of the 1938 RA.

PIO REFERENCE ANNUAL tontains o descrio: Lodt
tlon of a number of Important, as well as
recefvers. TheyFare as followa: A

accurately,
1(st

his chapter is devoted to Radlo service
Special emphasly
Riven L0 a number of the more cmgnnnl l:‘\‘f

are;  Serv
V.T. Voltmeters and un [

For those who f{ind pubiic address their
here You will find ecomblete

& 1
3 RADIO-CRAFT, 99 Hudson Street, New York, N. Y. RC-728 »
] Gentlemen: Enclosed you will find my remittance of One Dollar (£1,00) for which enter my subsctiption to B
B RADIO-CRAFT Magazine for Seven Aonths. Send me, ABSOLUTELY FREE. und POSTPAID. my copy of B
B the 1938 RADIO REFERENCE ANNUAL ]

]
: O New Subscriber [0 Extend present subscription M
] ]
B e s st s sl 2 v makinatas ATATEES: o s bbbt o 0 g a5 S B P i
] [}
: CltY Lo b e n a0 bt 3 BUalor b i iksirmiershd T e = o :
1 {Send remittance by check or money order. Nteglster letter if you send cash or unused U. S. Postage Btamps.) g
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ment the SPECIAL OFFER rf
IS . ... . A SEVEN Jk
MONTHS SUBSCRIPTION %

6x9 INCHES

deslgn and eonstruction on a_ P, A. Tumer:
Handy Amplifler; and an Infinlte Baffle
Speaker.
TEST EQUIPMENT

Hadlo Service Men who prefer to build
their owmn

following:
Oscllloscope wit
Audlo Osclllator.

GENERAL INTEREST ARTICLES

A variety of toplca have beren selected for
thelr Interest snd importance. These sub-
ecls cover—li{ome Broadcasier; Remote Sct
uning; Carrier-Type  Interphone Systems
and 3 number of others.

MISCELLANEOQUS

adl cot‘: crﬁhemlvc:edln;iex of (I’méaort.a_;_udnr-
es i appea N RADIO-CRA ur-

ing 1837. This section aiso inCludes data

on ently developed tuhes and many other

helpfui hints and suxiestions.

Analyzer,
and 27 tubes:

Midget
. Service
complete
of parts

Osclllators,
n.

- 64 pages :: Over 30 lllustrations

L) RADIO-CRAFT
, /99 Hudson Street,
' NEW YORK, N. Y.
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CLASSIFIED ADVERTISEMENTS

Adrertisements In this sectlon are inserted at the
oLt of lifteen cents per word for each insertion

name, Initials and address each count as one word,
Cash should accompany all ¢lassified advertise-
ments unless placed by a recognized advertising
agency. Not less than ten words are accepted.
Advertising for the August. 1938. tssue should be
received not later than Tuesday, June 7, 1933.

RADIO

|

YOU RADIO MEN WHO WANT TO READ RADIO'S |

Livest Mugazine every month and learn aboul every hew
development which takes place—in servielnZ, in new
tubes. In (oreign developments, in facsimlle. in tele-
vision, in test equlpment, read the announcement Which
appears sbove on thls page. Learn how you can subscribe
to RADIO-CRAFT and get an invaluable free premiun.

SONG POEMS WANTED
WANTED ORIGINAL PDEMS, SONGS, FOR IMME-

diste consideration. Send poems to Colonlal Musie Pub-
lishers, Ltd., Dept. P9, Toronto, Canada.

JuLy, 1938

for

MAN STILL CHAMPION
OF THE AIR

Dr. lrving Langmuir Explodes the Story of the Fly
that |s Faster than Sound

IGRESSING for the moment from the usual

types of scientific investigations which ordi-
narily occupy his time, am industrial research
scientist has exploded—with proofs aplenty in
different ways—a fantastic yarn about an insect
that flies so fast it arrives before you hear it
leave—a fly with a speed of 818 miles an hour
(sound travels only 740 miles an hour).

The scientist is Dr. Irving Langmuir, as-
sociate director of General Electric's research
laboratory and Nobel prize winner; the fly whose
reputation he has smashed is the deer bot-fly,
which repeatedly in recent years—and more and
more as time has progressed—has been held up
as something which has far outstripped man's
puny efforts to become flight-speed champion of
the living world. Man’s planes hurl themselves
through the heavens at a mere rate of hardly
more than 400 m.p.h,

Particularly in recent months have there been
cartoons and news items referring to the speedy
deer bot-fly or again simply to the deer fly.

Now Dr. Langmuir, writing in the March 11
issue of Se¢ience, has shown:

(1) The non-streamlined—and really flat-head-
ed—fly at such a speed would encounter a
wind pressure against the head of about 8
pounds-per-square-inch, probably enough to crush
the fly. R=pd2v2f is his proof.

(2) Power consumption for maintaining a
| veloeity of 818 miles-per-hour would be about
one-half horsepower which, for a fly, would be a
| good deal.

(3) If the fly equals man in efficieney—and it
doesn’t seem as though the fly can be more ef-
ficient than man who himself has a high thermo-
dynamic efficiency—the fly must consume 1.5
times his own weight of food each second to
deliver the 370 watts, or nearly half-horsepower
of energy, such speed requires.

(4) A piece of solder of roughly the dimen-
sions of the fly can be seen only as a blur if, in
a brightly-lighted, white-ceilinged room it is at-
tached to a silk thread and swung so that its
speed is 13 miles-per-hour; that at 26 miles-per-
hour it is barely visible; that at 43 miles-per-
hour it appears only as a faint line and that
its direction of flight cannot be told; and that
at 64 miles-per-hour the solder “fly” is invisible.
(The higher speed attributed to the fly was
based on a published report of an entomologist
that he had seen the insects fly past him so fast
they could be seen only as a blur, and that he
estimated their speed as 400 yards a second, or
818 miles-per-hour.)

(5) Laboratory light intensity measurements
and calculations also prove that an obiect the
size of the deer fly is invisible at speeds of 64
miles-per-hour and above.

(6) A fly striking a person at such a speed
would exert a force of 310 pounds, or about 4
tons-per-square-inch, and would penetrate deeply
into human flesh—and the first such instance is
yet to be reported; and finally—

(7) Dr. Langmuir concludes a speed of 26
miles-per-hour is a reasonable one for the deer
fly, while 800 miles-per-hour is utterly impossible.

Aviators, then, do not have to hang their heads
in shame because they can hardly surpass 400
miles-per-hour with today’s airplanes. Nor will
they ever have to move over in their courses
to give the right-of-way to deer fly speedaters.

Incidentally, Dr. Langmuir is a licensed air-

To Readers of RADIO-CRAFT

FREE POSTCARDS MAY BE HAD UPON
WRITING TO THE PUBLISHERS

These post cards make it easy to answer
advertisements which appear in RADIO-
CRAFT, without cutting valuable data
which you may wish to save.

Many times wmanufacturers request you
to “clip the coupon” when answering their
ads. Often this means destroying part of
an article on the reverse page you may need
later for reference. Save your RADIO-
CRAFT issues complete. If you should ever
want to sell bound volumes, or certain
copies of RADIO-CRAFT, the resale value
of uncut issues is very much higher than
that of mutilated ones. So send for a supply
of these free post cards and use them in
answering all RADIO-CRAFT advertisers.
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plane pilot. In September, 1936, in the Journal
of the Aeronautical Sciences, he also digressed
from such subjects as monomolecular layers, dis-
sociation, and sueh G-E research laboratory sub-
jects to tell, in an article cosigned with Alexan-
der Forbes of the Harvard Medical School, about
“Airplane Tracks in the Surface of Stratus
Clouds.”

In that article he told how he had closely
observed such ¢louds, had cut through them with
his airplane, and had swung around and exam-
ined the, clouds and the changes wrought by the
whirling propellers and the cuttings of the
wings, He had photographs of his observations.

Still other instances of non-molecular reports
of this scientist could be mentioned. For instance,
in Science for February 11, 1938, Dr. Langmuir
wrote on ‘“'Surfuce Motion of Water Induced by
Wind,” basing his report on observations made
from a trans-Atlantic liner!
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LOOKING AHEAD TO
TELEVISION OCCUPATIONS

Modern science and invention constantly are creating new occu-

pational opportunities in a rapidly moving world.

In the accom-

panying article a prominent New York City consulting industrial
engineer gives a fascinating overview of what may be expected

occupationally with the coming development of television.

The

information is most valuable to counselors of youth who might well
heed the warning to proceed with caution!

field of television before that interesting

art has made its commecteial début is pos-
sibly premature and certainly hazardous. It
savors slightly of planning the Panama Canal
shortly before the discovery of America. At best,
any vocational analysis of the television of the
future must be read with several provisos in
mind.

In the first place, a normal engineering de-
velopment of television is assumed. That is, it
is taken for granted that technical knowledge
of television will inc¢rease apace, enabling the
practical solution of the remaining engineering
problems of television within a reasonable time.
If any apparently insuperable obstacles should
prevent the engineers from designing equipment
meeting the reasonable needs and desires of the
future television equipment purchasers, this
might upset all calculations, We are all familiar
with arts where normal progress has been
retarded by dangers or limitations which the
engineers have not as yet been able to overcome.
There is a slight but nevertheless existent chance
that such obstacles might put off the commercial
advent and general acceptance of television for
some time.

In the second place, a normel economic de-
velopment of television must be regarded as
probable in any analysis of its occupational pos-
sibilities, Television transmitting and receiving
equipment is elaborate and relatively costly.
Television program construction will be more
complex and expensive than radio program con-
struction of today. The television art is a com-
paratively luxurious one. Manifestly, such an art
can hardly be introduced rapidly on a large
scale in times of marked economic depression
nor can it be expected to win publi¢ favor under
such circumstances.

The television programs will be paid for, under
our present system of broadcasting operation. by
advertising sponsors in the main. The sponsors
will in this way purchase a portion of the pur-
chasing power and general good will of the look-
ing and listening public. But the size of the
audience, its purchasing power, and its mood
will all influence the extent to which the adver-
tiser can justifiably support television broadcast-
ing. Accordingly, there is an action and reaction
between economic conditions and television suc-
cess. If times are bad. the programs must be
restricted which, in turn, affects the public re-
sponse that justifies the broadcasting of the pro-
grams. Only in reasonably good times can this
circle of effects be broken advantageously. Ae-
cordingly, those contemplating television as a
career will wateh closely for times of general
economie¢ recovery since it is in such times that
arts like television can be expected te flourish
and to afford opportunities for a multitude of
new workers.

Assuming that television comes into its own
in the next 5 or 10 vears, probably the best way
to outline the various occupational opportunities
which it will offer, and the requirements of each
position, will be to describe the activities of the
field in some detail {with the various prospective
openings italicized).

OPPORTUNITIES IN MANUFACTURING
Let us start at the factory where the neces-
sary equipment for television transmission and
reception originates.
Here are needed epparatus engineers who are

a STUDY of oceupational possibilities in the

Reprinted from Occupations, the Vocational
Guidance Magazine for April, 1938. (Cop¥right
1988.) Published by the National Occupational
Conference, New York City.
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capable of doing research, development, and de-
sign work in that complicated field. These men
must be technically trained and well-qualified
along conventional radio lines in order to meet
the more difficult problems of television. These
radie engineers are, in fact, electrical engineers
with specialized training in the particular field
of communications. In the factory there are also
needed tube engineers who will handle the similar
problems of wacuum-tube and cathode-ray-tube
production which are an integral part of the
television transmitters and receivers. Some of
these men may be university-trained physicists
who are prepared to enter the equally ecomblex
but more commercial fields of tube research and
design. The usual factory personnel will be re-
quired for television equipment construction, in-
cluding teat men, supervisors, production and
manufacturing engineers, and the like.

The qualifications here are similar to those for
positions of the same type in other fields except
that the manufacturing and test problems are
probably more difficult and more rapidly chang-
ing than in most other fields. thus demanding
a flexible, responsive, and original mind as well
as great native energy and determination.

TRANSMITTING STATION JOBS

Once the television transmitter has been built |

and shipped, it must be installed in the tele-
vision transmitting station and thereafter main-
tained. At this point, an entirely new series of
openings will exist. Television station engincers
will include field-survey engineers who will de-
termine the best location for the station and its
antenna system and who will study the strength
and acceptability of the signals throughout the
service range of the station. These men will also
furnish the data which will satisfy the govern-
mental authorities that the station is covering its
territory with an adequate service in the physi-
cal sense. The equipment must be maintained
in good condition at all times, and emergencies
must be met, and this is the job of the meain-
tenancee staffi of the station. Men of great re-
liability and prompt resourcefulness are required
for this type of work.

The television-station studios will require a
stafT of their own of considerable size and of
wide diversity of tasks. Considering the technical
men only for the moment, there will be lighting
experts who will arrange and control the power-
ful illumination which floods the sets (scenery)
in the studio, and the actors. These men must be
skilled electricians capable of handling, shifting,
and controlling illumination in any desired
fashion. There will be the microphone or sound
men in the studio who will place and control the
microphone supports or booms which hold the
microphone close enough to the actors to pick up
speech or musie, while still keeping the micro-
phone outside of the view of the camera. Here
men with steady hands, quick responses, and a
cool way of working effectively will be required
(particularly in the stress of high-speed opera-
tions during the studio performance}. In the
control rooms of the studio, there will be sound-
control men and picture-control men who will
handle respectively the quality of the sound and
the picture which is being transmitied. These
men will be technically trained, probably as
junior engineers, and they must have quick re-
sponses, good judgment, and manual skill in
getting the picture and sound results which will
best please the audience.

Sometimes, the television transmissions will
be from sound-motion-picture film which has
been previously made. For example, a film news-
reel may be transmitted. This requires that there

(Continued on following page)
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LOOK ALL YOU LIKE
COMPARE ALL YOU LIKE

..... there Is no tube tester value
on the market like the NEW

DYNOPTIMUM TEST
Dependable Tugg_’checker 81695

Model
- - . and all it costs is

All  these features in one low:-priced |n=
strument|

® Tesis gll tyDes of tubes including OZ4 and
other cold cathode rectiflers, Tests all
ballast tubes. @ HIgh sensitivily neon short
and leakage test for cach individual element
@ Latest Improved circult test tubes at RMA
specifiled voltages and loads ws_ approved by
all tube manuficturers. ® Individunl tests
of each section of full wave rectitlers, duo
dlodes and all multi-purpos¢ tubes. @ 3%
square D" Arsonval meter. accurate within
2% ; direet reading, multl-colored dlal. @
Accurate llne voltage indleation and control.
@ Slmplest to oberate; unsurPassed work-
manship; attractlve design.

Also available in Combination

counter-portablic model $18.95

Sec your jobber. Write to Dept. C for catalog.

RADIO CITY/ | PRODUCTS CO.
88 PARK PLACE l l' I‘ “I NEW YORK QITY

BE SURE TO READ

THE

ANNOUNCEMENT

WHICH APPEARS ON

PAGE 4

OF THIS ISSUE

— —

You need our 1938 Catalog

It illustrates and describes our complete
ine of

RACKS ¢ PANELS e CABINETS

FOR ALL RADIO AND P.A. NEEDS

Write for your Free Copy Today!

Yisit Our Exhibit at the RADIO SHOW-—
Booth No. 204 Bell Street at Stevens Hotel,
Chicago, June Bth, %th, 13th and Iith,

PAR-METAL PRODUCTS CORP.
3527 4tst St., Long Island City, N. Y.
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PACE in this department iz not sold. It is
intended solely for the benefit of our readers,
who wish to exchange radios, parts, phonogmphs
cameras, bicycles, sporting goods. books, maga-
zines, etc., without profit.
Since we receive no money for these announce-

ments, we cannot accept responsibility for any
statements made by the readers.

Use these columns freely. Only one advertisement
will be accepted from any reader for any one
issue. All transactions MUST be above board.
Remember you are using the U. S. mail in all

these transactions and therefore you are bound by
the U. S. Postal Laws. Describe everything you
offer accurately and without exaggeration. Treat
your fellow men the way you wish to be treated.
NO ADVERTISEMENT TO EXCEED 35 WORDS,
INCLUDING NAME AND ADDRESS

We welcome sugrestions that will help to make
this department interesting and profitable to
RADIO-CRAFT readers,

Copy should reach us not later than June 4th for
the August 1938 issue.

WANTED: 4 x5 FOLDING| WILL

WILL BWAP COLLECTION OF| WILL BWAP VELOTRON MICRO.
Dl_uler camera with plate lwiders, or| rudlo manufacturers old catulogs and| phone llke new for Candld camera. G.
4" x &7 Eastman foldlng Kodak wlih| elreulars for radio parts. What have Mllone. 2342 Crotona Ave., New York
:’llale glick :ﬁnd]lmlder:. Good mﬂ'd"| you? B. 8Sunshine, 4408 10th Ave..| Chty
on. ve <diaphragm scalg numbers.| Itenoklyn. N, Y. lIA"E SUPERIOR ALLMETER.
i trade kood radio. Edw. Seymour.| —(r G HAVE YOU TO OFFER | Uitra  Preclsion  8linal  Generator.

40 Manning Ave., No. Plainfleld.
N J

L= —— — { projector,
WANTED: ISSUES OF IRE I'k0-| ll:.(jher case.
ceedings prior 1o 1820, Otfer pPhoto-| gnce. H. N.
graphi¢ and miscellaneous other sup-
lies. Doane Berpard. ltoom um 8
Hudson Street, New York Cit

W. Fort_Lee. N.

for o Mldas comblnatton camera and
eleciric motor driven,

-7 prong analyzer blug und adapters

Readrlle 130 Tube Tester. Philco radlo
No. 32 8.C,

plus| 602, No. E. wire, radlo tubes,

Brand new, used only] parta, books. \Wrlte your peeds and
Messel. 1627 Ponsi St offers 10 T. Wojclechowski, 2880 Ful-
- ton Street, Brockiyn.
HAVE AUDIO TRANSFORMERS 4 TUBE HEGEN. BATTERY RE-

celver (3 audlo). Also mag. speaker,

WILL SWAU LOFTIN- “lHTE -RCA  phono, ose.—Natlonal 803| 8 p.d.t. switeh, (3) 370 mmfd, varl-
amplifier with tubes, excellem condi-| socket. VWant 80 meter crystals, crystal{ sble condensers. Trade for banen‘
tion for portuble electric drill or| headphones. etectrical books, course,| ““trf.”. camers, or whal have ¥
other tools. Allan Stuurl. 1627 Ponsil or? =~ Newell Kelly, 208 Congress| Howard McEifresh, Murne, lows.
8t.. Fort lee, N. J. Street, Eust McKeesport. Penna. ] NEON TUBF TRANSFORMER.

" WILL SWAP COMPLETE 8ET OF| ~ [IAVE MODEL 430 TRILETT| Three O. F.--115-15.000  secondars
Roll clubs. all steel shafted. Inc'"‘""ll weter tube checker—>Model 554A All-{ center-tapped. 30 M.A. llgh reactance

woods and followlng lrons, No, 2, Wave Oselllstor. wilth output meter. wlil stand direct secondary ahort!]
7, 9, and putter, with bag, for any Want good auto-radlo, tubes, Rlider| Valued $7.00 cach. Bwap for oscilaior
standard 1837-8 ' auto-radio set. N.| manuvals. Send 1lst. Radlo Service.| or instruments. Elroy. 4306 Horrocks

Gray,
G

1&0 -22 97th St., Howard Beath.
e D¥  VRY
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RADIO PARTS VIN-| 1000 Watta lam tle’ recelver, dymumle speaker, hullt
920--enrller, want Murdock "m'g.‘,‘,‘,’ﬂ'é‘ﬁﬁﬂl.'&“ \‘;llm 1(.’3 orollﬂﬂ;mla,,,?d In. A.C.-D.C. 110 volts. Exchange for
erystal and loose coupler set. Wunt| pocingTooine Exchanze. Muke oifer 2 or 3 tube S.W. recelver Or trans-

any Iype of coherer. Exchange radlo
or photographle parts. or what ¥ou
want. K. B. Tilletsonn. 10 Manning
No. Plainfleld, N. J. [

“ELECTRIC AUTO\MT(C DICR |
tlmeokrapli; RF. mlillammeters;
Noiseless portable typewrlter like hew:
other items. Wunt photographle range
finder. \Weston exhosure meter, or what |

‘fany.'" WILL.
Malbale. P.

or what have you! Instruments wanted
Murler, V.E2B.J., La| tor.
_Canada.

WANTED ONE OF THE RETTER
! All-wave broadcast recelvers that covers

all Droadcasts from five meters up with
;| ®Rood quullty reception.
all partieulars. C. l'lolstein. 246 East

ceiver. Also liave 1 tube audlo osclllia-
Albert B, Hartman, 419 91st
Btreet. Brooklyn. N. Y

WILL, TRADE 4 TURLE RECEIV-
er, 1600 stamps ln book. amall motor,
radio courss 67 levsons, and other
equipment for receiver or tramsmitter,
or other short wave equipment. B. B.
Trine. 8herldan, Oregon.
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braud new text books {value $50). "3 "'d‘ﬂn;“!',e“' CMIR R 1

Want morie camera of equal ralue. in|
absolutely perfect condition. Or what]
have you? I3. N. Lantz, 232 West 67 E. J.

eyele iron core

B, New York ALy, Ont.. Canadu.
H\VE JAI\E’I'I'F DC-AC CO\- IIAVE OLD

verter, W.E. 21IE’s, old Q.85.T’s,

ROA Bervlee course, movie projecior:

needed
copy  of

many other flems. Want kerosene
refrigerstor, mantle lamp, Rak-electrie
plant, water pump, surveylng. Dhoto-

graphic instruments. Joseph Leeb, E380| ers.
Merrlam Avenue, New York City.

Lincoln, Nebr.

complete set coils 30 me.

HAVE A \'mn?-ﬂ OF 456 KILO-
Kujanik, 63 Liruce Street, Qalt,

Tirondcast, Popular Radlo. Radlo News,
Rudlo-Crafe exchange for other coples
to complete files.

Alden-Na-Ald  booklét on| Practl
modernizing tube checkers and analyz-
Ploneer Radio Service,

with F.3.5. lens or 32 wait high guln
beam Tpower amplifier with mixing
facilitltes. F. Bosch. (’9 02 87ith St.,
Glendnle, ¥, I., N

“II.L BWAP I{I'BI(H)ER.\IZED
3014 [)enendnble ‘Tube Tester for pori-
able typewrlier or small electric drill.
John Lesko, 206 West Iine Street,
Mahonoy City. Penna.

HAVE 250 WATT AND 750 WATT
ball bearing 110 volt AC gfenerslors.
cally mnow. Also ‘Triplett 1test
eQuipmen!. \ant acetylene welder.
printing press, rhop tools. J. L. Ory-
ssn. Hennan. Wisconsin. -

collsa—wlill ewap.

COories  RADIO

Who has

Box 663,

SWAP & SELL

is the great, big, new magnazine that shows you how
to get more than 1000
cameras,
pets, etc., without having to buy them!
It runs your oun swap ad {ree!

different articles, such as

rifles, books, magazines, clothing, tools,

99C HUDSON STREET

It prints lettera from men and women who seek
new friends!

It publishes true experiemces from real life!

It tells you

it h?lps you get all the things you've always longed
or,

You NEED a copy to help you get more out of life!

NOT SOLD ON NEWSSTANDS

Send only 1.0c for
big issues for the coming year—only $1,00
order at once!

how to swap and how to make money!

yet never could afford!

or get all twelve
if you

sample copy,

SWAP & SELL

NEW YORK, N. Y.

Be Sure to Read

the Announcement which appears
on Page 60 of this Issue
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LOOKING AHEAD TO
TELEVISION OCCUPATIONS

(Continued from preceding page)

shall be projectionists who will handle and pro-
ject the film on the television pick-up whereby
it is sent to the audience. Here too there will be
necessary film-sound control men and film-picture
control men who will carefully monitor the
transmissions.

CAMERA MEN

The television-camera men will constitute a
new profession as well. These inen handle the
television pick-up or ‘“‘camera” which is trained
on the action and carefully and continucusly
focused. The reactions of these camern men must
be instantaneous, they must work with perfect
coordination in groups where several angleshots
of the same scene are to be transmitted, and
they must be resourceful and artistic in their
pictorial sense. It should be remembered that the
television broadeast cannot be altered after it is
transmitted. The first transmission to the audi-
ence is the iaat transmission, in general, and
there is no opportunity to rectify errors or limi-
tations by a succession of “takes’” (as is com-
monly done in present-day motion-picture pro-
duction). Accordingly, the job of television-
camera men will be exacting and important.

The televisioncamera men in the studio will
be 7 part of a larger group, for it is clear that
the outdoor television pick-ups (or *spot” pro-
grams—Editor) will require the services of men
of similar qualifications and perhaps as great
resourcefulness to meet the multitude of com-
plicated, partly unforeseeable, and sometimes un-
controllable conditions to be encountered in out-
door jobs. The outdoor camera man will neces-
sarily be of somewhat the same type as the
present successful newsreel camera man who can
meet an emergency promptly and effectively.

Since a fair portion of television programs
may be, as stated above, from film, it will be
necessary to film program material, recording
both picture and sound in the same way as now
done by the motion-picture studios and newsreel
companies. This will lead teo a demand for film
camera men, sound recordists. cditors, cutlers,
and other men of the types found in the motion-
picture studios of today. The demand in these
fields may develop fairly rapidly as the program
“hunger™ of television broadcasting rapidly in-
crenses after its commercial inception.

. TELEVISION SERVICE MEN

Still considering work of primarily technical
nature in the television field. it is clear that the
television receivers of the future must be
installed correctly and kept in good operating
condition.

Thia requires the existence of a good-sized
group of television Service Men. Such men must
be familiar with the circuits of television re-
ceivers, their operation. the testing of the re-
ceivers for faults, the location of the faults and
their correction. and the best method of install-
ing and maintaining the receiver in the home.
The public response to television will depend in
some measure on the skill, honesty, and diplo-
macy of these Service Men. particularly during
what may be the more or Jess difficult early days
of commercial exploitation of television.

RELATED ACTIVITIES

Governmental regulation of radio broadeasting,
as at present, will lead to the need for & num-
ber of radio supervisors in the various districts
of the country charged with the inspection and
supervision of the operation of the stations to
determine that the Federal regulations are ob-
served and to report on matters of service to
the Federal Communic¢ations Commission. Fur-
ther. the staff of the Commission will necessarily
include engineering and legal experts in the new

| field of television. Thase interested in entering

the Government service may find openings of
this sert congenial in the future.

There will necessarily be a considerable num-
ber of related or adiunct activities to those men-

| tioned above in related fields. For example, once

television broadcasting is carried out on a na-
tion-wide seale, it will be necessary that the pro-
grams, in part at least, be syndicated or carried
by wire or radio. If wire methods are used, the
“coaxial cable” will likely find considerable ap-
plication. The construction of suech cables, their
installation,:their operation and maintenance will
then form one of the fairly extensive activities
of the Telephone Company with the creation of
(Continued on page 64)
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RADIO ENGINEERING, by Frederick Emmons
Terman. (2nd Edition, 1937.) Published by
McGraw-Hill Book Co., Inc. Size, 6 x 9 ins,
:loth covers, 813 parges, 474 illustrations. Price
3.50.

“Radio Engineering” .in its new 2nd Edition
ja an eminently sucecessful text, and is praec-
tically a new book; over ¥ of the text has
been completely rewritten and more than 2/3
of the illustrations are new. Besides bringing
all material up to date, and adding a complete
set of problems for each chapter, the author
has added a considerable amount of new ma-
terial whi¢h is here presented in print for the
first time. In addition, many changes have been
made to improve the presentation of wvarious
sections.

Each of the 18 chapters in this book is sub-
divided into 5 to 15 sections. The chapters are
“titled as follows: The Elements of a System of
Radio Communication; Circuit Constanta: Prop-

erties of Resonant Cireuits: Fundamental
Properties of Vacuum Tubes: Vacuum-Tube
Amplifiers; Vacuum-Tube Amplifiers {(Con-

tinued) ; Power Amplifiers;: Vacuum-Tube Os-
cillators; Modulation; Vacuum-Tube Detectors;
Sources of Power for Operating Vacuum Tubes:
Radio Transmitters: Radio Receivers; Propaga-
tion of Waves: Antennas; Radio Aids to Navi-
gation; Television; Sound and Sound Equip-
ment: Appendix A (Formulas for Caleulating
Inductance, Mutual Inductance, and Capacity).

DICTIONARY OF RADIO TERMINOLOGY IN
THE ENGLISH, GERMAN, FRENCH AND
RUSSIAN LANGUAGES, by A, S. Litvinenko.
(1937) Published by Technical Encyclopaedias
and Dictionaries. Moscow (available in U.S. from
Bookniga). Size, 7 x 10% ins., cloth covers, 560
pages. Price $4.00.

Here is a truly monumental work of interest
to the advanced technician who may find him-
self called upon to translate a radio technical
term, abbreviation or symbol either from eor
into the English, French, German or Russian
language. This so-called “preliminary” volume of
radio terminology has exceptional merit in
enabling international standardization interests
to make better headway. For those technicians
who can use a book of this nature we highly
recommend “Dictionary of Radio Terminology
in the English, German, French and Russian
Languages.”

RADIO IN THE CLASSROOM, hy Margaret
Harrison. (1937} Published by Prentice-Hall,
Ine. Size, 53¢ x 8 ins., cloth covers, 260 pasxes.
Price $2.50.

Although this book is primarily concerned
with the use of radio as a supplementary tool
to education it contains a certain amount of
technical information regarding radio equipment
for the school that will be of interest to the
progressive service and sound man who wants
to annex a bortion of the extensive business
available in the field of school radio and sound
instsllations.

Note, however, that this book is mainly de-
signed to aid supervisors, principals and teach-
ers to help make use of programs broadeast
throughout the country. The tenor of this book
may be visualized by nating the following list-
ings of its chapters: Educational Objectives and
the School Radio; Radio Programs Available to
Schools; Selection and Classroom Use of Radio
Programsa; Classroom Activities Related to.
Radio; Supervision of the Sehool Radio; Radio
Receiving Equipment for the School: Radio's
Contribution to the Activity Program and the
Development of the Units of Classroom Work.

RADIO AND ELECTRONIC DICTIONARY, by
Howard P. Manly. (New 1938 Edition.) Pub-
lished by Frederick J. Drake & Co. Size, 6 x 9
ins,, cloth covers, 300 pages, 530 illustrations.
Price $2.50.

This long-awaited book 1is right-up-to-the-
minute, with more than 3,800 definitions of the
technical words and terms used in all branches

of radio, including aviation, navigation, and
industrial .control, photoelectricity, photocell
applications, sound pictures, publi¢c address sys-
tems, television, telephotography, electricity and
magnetism.

Almost everyone in the radio field at one time
or another will probably find this volume useful.
It's a radic library "must” book.

FORTSCHRITTE DER FUNKTECHNIK. Pub-
lished by Franckh’sche Verlagschandlung, Stutt-
gart, Germany. Size, 7% x 10 ins.,, 174 pages.

Price, approx. 60c.
Written in German, this beautifully-prepared
volume is probably the most comprehensive

cross-reference to practical German radio tech- |

nique of any so far published. Every sort of
commercial radio equipment is beautifully illus-
trated: and, insofar as possible, deseribed in
technieal detail.

The section devoted te vacuum tubes contains
an extensive listing of technical characteristics;
and tube terminals of German tubes of all
types. A second chapter breaks down various
circuit arrangements to their fundamental com-
ponents. An exceptionally interesting chapter
is one devoted to antenna coupling circuits of
various types. Another unusually interesting
chapter is the one devoted to loudspeakers—
with emphasis on permanent-magnet types.
Sound recording of all types is treated in con-
siderable detail. Various methods of measure-
ment including the use of cathode-ray equip-
ment are described. A chapter of importanece
to the short-wave experimenter is one devoted
to ultra-shortwave techniaue. A chapter on
television brings the reader up-to-date on Ger-
man developments in this direction. Two pages
of diagram symbols introduce the reader to 50
pages of European commercial rudio receiver
diagrams that will interest designers of equip-
ment for export.

TECHNICAL MANUAL TT-3, by Commercial
Engineering Seetion. RCA adietron Div., RCA
Mfg. Co.. Inc. 5% x 8% ins., paper covers, 192
pages, Price, 25e,

““Air-Cooled Transmitting Tubes,” is the sub-
title of this most useful new publication for the
transmitter specialist. Note that much of the
material contained in this Manual is also of im-
portance to short-wave diathermy technicians.
Big value; note Contents:

General Vacuum-Tube Considerations. Generic
Tube Types, Transmitting-Tube
Transmitting-Tube Applications, Technical De-
scription of Tube Types. Transmitting-Tube
Ratings, Transmitter Design Considerations, Use-
ful Formulas., Transmitting-Tube Charts, Recti-
fiers and Filers, Circuit Section, Index, Read-
ing List.

RADIO TUBE DATABOOK. Published by Ray-
theon Production Corp. Paper covers, size 4%
x 9 ins. (just pocket size}, 200 pares. Price, 25¢.

This ‘tube “databeok” contains the chief tech-
nical data on all tube types—from the oldest to
the newest. Prepared as a pocket-size book, it
includes a wealth of information on tube ap-
plications and uses—maximum ratings, values of
essential characteristies and the more important
characteristics in operating curves for each
active tube.

Much of this information has previously been
obtainable only by a limited number of receiver
design engineers. Data are given on all tubes
that have been at all widely used in the past
in receivers and amplifiers that are still handled
in the trade as replacements; also on all types
announced up to the end of 1937. For complete-
ness there are included the necessary dats on re-
sistor, radio receiving, special receiving tubes,
and panel lamps.

Literally a treatise on tubes, ‘Databook’ gives
definitions of the various tube characteristics and
terms, and explanations of how these quantities
may be determined from the characteristics
curves ; simple circuit diagrams showing the
essentials of the various sections of a modern
radio receiver, including the newest features,
and convenient charts for determining the proper
values of certain tube circuit constants and
operating voltages.
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A NEW NOKOIL

NIZHL

® 20 Watt-Power Handling Capacity
® Maximum Efficiency
® Outstanding Frequency-Characteristics

Its performance will convince you there is
no 12” Permanent Magnet Speaker its equal.

$31.00

Write for our special introductery offer.

List
Price

Wright-DeCoster Distributors are always anxious
\ to cooperate.

WRIGHT-DeCOSTER, Ic.

2251 UNIVERSITY AVE., ST. PAUL, MINN.

M. Simons & Son Co.. New York
“Simontrice’

Export Dept.:

Cable Address:

Canadian Representatives:
wm, F. WKelly Ge., 1207 Bn{ St.,
Taylor & Pearson, Lhi., d

Toronte., Ont.
monton, Albherta

|| @ Evervthing you_need in radio. Tt's

all in this new RADOLEK RADIO
PROFIT GUIDE. Every repair part
|] for every receiver. Newest radio re-
ceivers. Test instruments. Technical
| books. Special equipment. Leading

standard brands. Every item guaran-
| teed. It must be right or we make it
right. And everything under one roof.
You get what you want promptly, and ex-
actly what you want. Radolek’s immense
stoek, plus Radolek's efficient organization,
insures you fastest service. 256,000 service
men depend on this ®ervice and benefit by
Radolek’s Radio Profit Guide. It will help
vyou make more money.

----- RADOLEK -----

601 W. Randoiph, Chlcago, Dept. C-19

fend me the 1938 Radolek Radio Profit Guide
FREE.

Address
Berviceman?




ﬂll ..,made possible by

3 THE ACOUSTIC

sHigheror
lower pitch
with the

N\

With the Hip of a finger you can now (1} Jower
or raise the response of the microphone. . . (2}
adjust the microphone’for most desirable re.
sponse for close talking or distant pickup. . .
{3} adjust the system to any “taste”, room con-
dition, or equipment.

MODELS RBHk, RBMk, with Acoustic Compen.
sator, frequency range 40 to 11000 cps, output,
-85 db., complete with switch, cable connector
and 25 of cable................ $42.,00LIST

NEW LOW-PRICED CONTACT “‘MIKE"
Model SKH (hi-imp); SKL (2000hms) $12.00 LIST

MODELS RAH-RAL. excellent for spesch and
music. Reduce feedback. ..... §22.00 LIST

Write for Complete llustrated Bulletins and
Valuable Sales Helps.

AMPERITE (0. .35 BANAY R X,

AMPERITE \pﬂl
MICROPHONE

BRIIHSWIOI( 6 TllBE

2-6 Voit Battery Consolc Receiver
Uses:—5-30 and 1-31 tube or 4-201 A
and 1-Tl-A tubes, 4 ygang, 4 tuned
currents, single control.

Brand new. Factory seulad eascs.
xize of console, 40x21x14%"—ship-
ping welght, 70—ne C.0.D.

Fapress or Freight only. Q
AD-6609 No C.0.D. Shipments

13 WATT BEAM

POWER AMPLIFIER KIT
A beautifully designed
amplifier conservatively
raled at 13 watts {in
push pull} 2 stakes. ohe
6170  high gain  stage
and a pair of the Heam
Power 6VBQ tubes uslng
a 82 type rectifler for
muy he used for crystal,
eryatal

AD-110-125 ¥..
veloeity of ribhon
phone plek-up—complete kit with ail necessary parls

60 ey
mike and magnetic or

(lege tubes) wlth pletorial wiring dlegram and

drilled chassls slze 10% x T%—shipplng welght,
10 1ba.

AD-112-A. 10 watt amplifier kit complete less
tuhes. Wirlng and tesiing:

$2.00 extru. .
AD-112-B. 13 watt amplifier kit compléte less
tubes. Wiring and testing.

§2.00 extra. No C.0.D. shipments. .
KIT OF TUuBES. 1-82. 1-6J7G. 2-6V6G, $2.75

KOLSTER 715-20 WATT

Public Address Amplifier Transmitter Power Supply
This 210 or 230
tube amplifier unit
| with 1214~ 25 Watt
apeaker, brand new
dn  factory sealed
cases. costing over
$100.08. ready to
use as amplifier
and tapped power
supply. Ounveraion
diagram for ma
ing 20 Watt "lLll
Gain amplifier fur-
nished free. Shipping wit 80 1bs. No C.0.D. shipments.

Send for our new money saving ecatalogue.
Containing over 1000 red hot radio items at
bargain prices,

UNITED RADIO CO.

Dept. R—Drawer 1000 NEWARK, N. ).
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(Continued from page 62)
a corresponding television-cable staff. To the ex- A
tent that radio-relay methods of syndieating net- ACTOVOY COTPOTAION. + v e e sr s nnesnnnns al Yo 4 g 5
work programs are used in the television field. Allled Radlo Corporation. 57
there will have to be established a radio-relay American Televislon Institute, Inc. NN ol
staff. consisting of engineers, mairtenance men || Amperite Corporation. 61, 48
and the like to keep the connecting links in Amplifier Co. of Amerlca. 52
perfect operating condition. Amy, Aceves & King. Inc. 55
OPPORTUNITIES FOR WRITERS it e 4 - o

Leaving the field of technieal television occupa- B
tions, it is evident that there may exist a be- Ri-Phonte Reproducer Labs. 48
wildering multiplicity of opportunities for per- Rrush DeveloPment Compeny 4
sons of the necessary originality, energy, and Burstein- Applebee Company. . 5:“4
application. { !

Programs eannot- be started until there are | c
authors. Since the television lookers may be prac- ] Cupitol Radlo Engineceing Inst, 50
tically insatiable in their demands for program Central Ridlo Labbratories i 40
material, it will tax the inventiveness and Classified Sectlon ) 80
strength of the authors to the utmost to supply | Continenta! Carhon. Inc. i 59
the steady flow of interesting and usable material Coyne Eleetrical Sehool.....ovonreerrenrnsons a3
for the television programs of the future. The |
material prepared by the authors will, in some ‘ G
instances, require revision or adaptation by re- |} Grenpark Company...........................: .41
write men or script men who will have to be
high-speed literary lights of special ability to H
meet the instant and considerable demiands of Hammarlund Mfg. Compan¥:.. .. .......ic..e.... 42
the program staff. Hudson Specialtios Co....... 43

Hygrade 8ylvania T T o I P
DIRECTORS, ACTORS, MUSICIANS | e e .

The casting and production of the programs | L
will require still another group of specialists. Lancaster. Allwln & Romme} S BOOEE S B 56

For instance, there will be needed a number Lincoln Xngineerlng School.....................: 56
of persons, including, of course, directors who
will know how to build up, rehearse, and present M
television programs. These men ¢an be drawn Miles Reproducer Company. . -48
partly from the legitimate or *little” stage und Mhllon Rudlo & Tel. Labs......... .46
the motion-picture studios. In part, however. Modedl's. . ...oiietiiien i .. |
they will have to be trained at dramatic schools Moto-Scoot  Mtg. Company .40
which may be established for the purpose.

At this point there is reached what may be . N g
the most serious television demand of all. name- Natlonal Plans Instliute. ... S
ly. the demand for aualified acters. By “actors” Natlonal Madlo Imstitufe........t S
are meant all those uppearing before the tele- e TR SoLTE e S -16
vision camera and microphone ineluding musi- Natfonal Unfon Rudio Corb.........ooviinin 41
eians, announcers. dramatic and comedy eharac-
ters. commentators, vaudeville actors. lecturers, . ?)
intervicwers, and the like. L Yo Gl Esfandes B e il g

It must be remembered that we do not as yet P
know just what are the desirable qualifications
for a television actor. The nature and psychology Bar:M#tall Prodiiofs HCAMmre.iih= cois Sl armmmry 51
of the home nudience, the limitations and op- gtocizloniiapariyly) Loip ey mas o at e
portunities of home presentations, the technical |
capabilities and restrictiona of the television Radio Clreular Company % e
screen, and the general economic problems of | Hacto Cl:) :‘rrodncl:. '(lgom gt S GI
television will all affect the suitability of a given ‘ P R e Paf¥masn tpip it gLl
person as R prospective television actor. Since Radio & Technlcal Pnhl Co. d ,9

only a minor fraction of the aspirants will please
the radio public. it follows that a great number
of applicants will be necessary to meet the
situation. However, the career of a television
actor will be appealing {0 many and. in spite
of the long odds against the individual, it is
likely that there will be intense competition
from a horde of applicants for these openings.
Probably those who have been adequately trhined
and have had suceessful experience in somewhat
similar fields will stand the best chance of suc-
cessfully entering this new field.

A considerable number of studio openings will
necessarily exist in the television field, for ex-
ample, jobs for carpenters, seenic painters. sel
artists or designers, costume experts, wardrobe
mistresges. make-up men, historical-research spe-
cialista (who will see to it that no historical in-
consistencies or inaccuracies are present in the
performance) and the like. Such openings will
increase -only rather slowly in number as time
goes on. since it is likely that the full develop-
ment of the television field as a braneh of the
art of the stage will take a generation or more
because of the many and novel problems which
are involved.

CAUTION!

One final word may be in order in the form
of advice to the person who is thinking of enter-
ing the field of television. Don't push and run—
walk : and watch where you are going. Speed
in rushing into the field will not be nenrly so
helpful as first knowing where yvour abilities
lie, ecultivating those abilities by training in
fields similar to television, and then everlastingly
sticking to the job of perfecting your talents and
their application once you have entered the tele-
vision field. Rememher that television success will
come rather as the result of a prolonged marathon
of effort than from =a brief gold-rush of
enthusiasm.
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Radio Training Associatlon. N 1
Radolek Company .
Re'A  lnstltutes. lne.
RCA Manufactyring Co.
fleadrite Meter Works..

Reliable Radio Cowpany. ., :

Remington itand. Inc.. - sl ....50
Jobn F. Lider... .02
S
Selenlifie Diatherm¥ Corb.. . -...........0 ... ... .48
Solar Mfg. Compahy.... .46
Sprayberry Academy of Radlo. ..53
Superior Instruments Co..... e .39
supreme Instrumnents Corp. .43
Bupreme Publleatlons. ..................... .52
Bwap & Sell...... ..62
T

Technifax........ awiw

Test Equipment Co. or \mprlu

Wllllam  A. Thomas Co.

Triplewt Eleet. Instr. Co.”.
u

United Radioc Cempany.................. Chuveian 64

Tiah Radio l'roducts Co.ooivvniniiiiicaiiaipnis 49
w

Weliworth Trading Co. .50. 54

]nslde Back Cover
.52
. .53

Weston Elect. Instr. Co...
Wholesale Radle Service Co...
John Wiley & Sons
Wright-DeCoster, Ine.

(While every precaution is taken to insure
nccuracy, we cannot guarantee against the
possibility of an occasional change or omis-
sion in the preparation of this index:)




WESTON Model 776

Oscillator

WESTON Model 773
Counter Tube Checker
{also available in portable type)

AT CHICAGO

Don’t fail 1o visit the WEsToN Booth at the Radio Trade Show,
Stevens Hotel, Chicago, June 8th to 11th. (Booth No. 109-111

Marconi Boulevard.)

SEE the very latest in WESTON test equipment . . . take this oppor-
tunity 10 examine the equipment inside and out and see for your-

WESTON Model 772 self why WESTON equipment leads in accuracy, dependability and

Super Sensitive Analyzer ]englll of service

GET full particulars about the 50th Anniversary announcement
WESTON is making at the Show in celebrating a half-century of
instrument leadership . . . an announcement which presents an
unusual opportunity to every serviceman.

If you are unable to attend the Show, however, full particulars on
the “50th Anniversary Announcement,” and
on all WESTON test equipment, will be
mailed to you. Just return the coupon today.

WESTON Model 775
Servise! . . et e E e = = = - —————

Weston Electrical Instrument Corporation
599 Frelinghuysen Ave., Newark. N. J.

i ‘ E S T O N Send the **50th Anniversary Announcement,” and literatlure
] on WESTON Instruments.
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HE'S ALL SET
FOR A

CAREER IN
TELEVISION

and
Gmdﬁkwhy
POSITIONS

IN THESE
FIELDS!

Read What H. L. Newton Says About A.T.l.

“Not only did I get the equipment I expected, but considerably more. I am proud of my A.T.L

% TELEVISION ENGINEERING Television Transmitter and Receiver, and the professional quality of the materials used. [
have already received offers for this equipment I h.we constructed which will pay me more than

'lrhu\e put in the entire tm{mng I enrolled while in ‘the 'LI;T S. Navy and studied tdhe AT.I

raining in my spare time. My friends were impressed with each new shipment, and the ex-

* RADIO STATION OPERATOR cellent texts. This new method of studyving with such elaborate apparatus gave me a real
practical knowledge of Radio and Television, and 1 say that A.T.I. offers any man who wants

to get into Television the greatest value for his investment.” H. L. Newton, 175 Indiana Ave.,

% RADIO ENGINEERING Huron, South Dakota.
Television Men Will Be Needed Soon!
% SOUND CAMERA TECHNICIAN lelevision is already commercial in England. When it is

launched here, Executives know that thoasands of jobs will be
obened : thousands of TRAINED men will be needed. Be ready
to step into a TELEVISION JOB. Now is the time to prepare

...don’t wait until the field is crowded. Get in on the i#fround
* PUBLIC ADDRESS TECHNICIAN floorr first . . . fet the better jobs and the highest salaries.

Practical Televnsnon Trammg

* RADIO FACTORY EXPERT AT o gond haying jot as 4 Telecksi
Engineer. l. tory “Techini Laslio - Kl %
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