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—KDKA's New Xmitter.
See Page 527
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Washington, D. C.

cians. (Write plainly)

Name

Address
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Mr. J. E. SMITH, President
National Radio Institute, Dept. OCX

~

)

1

. . 1

Dear Mr. Smith: Send me FREE, without 2
obligation, your Sample Lesson and 64-page

book. “Rich Rewards in Radio,” which tells i

about Radio’s spare time and full time oppor- §

tunities and explains your 50-50 method of ]

training men at home to be Radio Techni- I

1

£

1

1

0

14X-1 [ ]

5"

Radio and Televi

Clip the coupon and mail it. I'm so certain I can train
you at home in your sbare time to be a Radio Technician
that l will send you a sample lesson free. Examine it,
read it, see how clear and easy it is to understand. See
how my course is planned to help you get a good job in
Radio, a young, growing field with a future. You don't
need to give up your present job, or spend a lot of money
to become a Radio Technician. 1 train you at home in
your spare time.

Jobs Like These Go to Men
Who Know Radio

Radio brondeasting stations employ engineers, operntors,
technicinns and pay well for trained men. Radio manu-
facturers employ testers, inspectors, foremen, servicemen
in good-pay Jobs with opportunitics for advancement. Ra-
dio Jobbers and dealers employ installation and serviee-
men. Many Radio Technicians gpen their own Radio sales
and repair business and make $30, $40, $50 a week. Others
hold their rexular jobs and make $6 to 810 a week fixing
Radios in spare time. Automebile, police, aviation, com-
mercial Radio: loud-speaker systems, electronic devices,
are newer fields offering good opportunities to qualified
men. And my course includes Television, which promisecs
to open many good jobs soon,

Many Make $5 to $10 a Week Extra
In Spare Time While Learning
The day you enroll, in addition to my regular course.
I start sending you Extra Money Job Sheets which start
showing you how to do actusl Radio repair Jjobs.

Throughout your course I send Dlans and direction
which have helped many make $200 tp $500 a year in

-

) i mw 8
) |

spare time while learning. 1 send special Radio equip-
ment; show you how to conduct experiments, build
circuits. This 50-50 training mecthod makes learning at
home interesting, fascinating, practical. I devote more
than 10 Lesson Texls exclusively to Television methoeds
and applications. and cover Television fundamentals
thoreughly in my Course.

I Also Give You This
Professional Servicing Instrument

— Here is the type of instrument Radio
£ -
;—T"—"H- q Technicians use—an All-Wave Set
Servicing Instrument. It contains
everything necessary to measure
A.C. and D.C. wvoltages and
current ; to check resistances;
: adjust and align any set. old
5 or new, It satisfies Your necds
o—— for professional servieing after
‘ you graduate—can help you make extra
v money fixing sets while learning,

Get Sample Lesson and 64.page Book
Free—Mail Coupon

Act today. Mail coupon now for Sample Lesson and 64-
paxe book. They're FREE. They point out Radio’s spare
time and full time opportunities and those coming in
Television ; tell about my course in Radio and Television
chow many letters from men | trained, telling what
they are doing and earning, Read my money back agree-
ment. Find out what Radio offers you. Mail coupon in
envelope or paste on penny bostcard—NOW !

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

Please Say That You Saw It in RADIO-CRAFT
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“OUR COVER"

The dedication last month of station
KDKA in its new location at Allison Park,
Pa., holds a special interest for many ra-
dio men. Although previous to 1920 there
had been sporadic transmissions of radio
pregrams, consisting of voice, music, etc.,
it was not until this Westinghouse station
broadcast the Harding-Cox election re-
turns that scheduled broadcasting really
took hold as a continuous service. Although
KDKA has undergone numerous modifica-
tions it was only with its relocation at Alli-
son Park that really extensive changes have
been made. Some of the import of these
changes and thelr effects upon the future
of broadcasting moy be gleaned by ref-
erence to the photograph of the 50,000-W.
power tubes illustrated on the cover and
the other equipment shown and described
on pg. 527.
*
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NEWS FROM ABROAD

5585 OR SOS?
JINJEWS dispatches from the war zone re-
report that ‘SSS8’ is rivaling ‘SOS’
as the marine radio operators call of dis-
tress. H this is fact, the former is not inter-
nationally recognized as is the ‘SOS’ signal
in the International Morse Code,” reported
the Federal Communications Commission
last month. The report is so informative,
and so definitely elears-up a number of erro-
neous ideas, that it is here continued in its
entirety.

“In any event, the ‘SSSS8’ does not offi-
cially mean ‘Submarine Sighted’ or any oth-
er particular words beginning with ‘S’ The
explanation is that the dot-dot-dot group,
4 times repeated (... ... ... ...},
representing these letters, has a character-
istic swing and through common understand-
ing and usage identifics the nature of the
distress case.

“f808" (... ——— ...} does mat
mean ‘Save Qur Souls’ or ‘Save Our Ship’
as is sometimes claimed, any more than the
previous international distress call ‘CQD’
. meant ‘Come
Quick Danger.” All such calls are based on
the speed and clarity with which they can
be transmitted.

“There was no special wireless (or, as we
now call it, radio) call for sea emergency
prior to the turn of the century, according
to Federal Communications Commission
records. About that time the Marconi Inter-
national Marine Communication Company,
Ltd., began equipping ships for radiotele-
graph communication. In doing so it adopted
‘€Q (—.—. —-—.—), which had been
in use in wire telegraph as a ‘general call’
for many years, as a precedence signal for
any ship desiring to communicate with an-
other ship or shore station.

“The need for a common distress call was
recognized at the preliminary International
Radio Conference held at Berlin in 1903.
Here the Ttalian detegation supggested that
in emergency a ship should send at intervals
the signal ‘SSSDDD,” No action was taken
at this eonference.

“In 1904 the British Marconi Company in-
structed its ship radio stations to substi-
tute ‘CD’ for ‘CQ.’ Subsequently, the ‘D’ was
inserted in the old ‘CQ’ call.

At the 1906 International Radio (‘on-
ference at Berlin, however, ‘SOS8’ was for-
mally adopted. This combination was the
outgrowth of ‘SOE’ (... .} which
had been used by German ships but which
was somewhat unsatisfactory because the
final dot was ecasily obliterated by inter-
ference.

“Even so, ‘CQD’ was so firmly established
with some operators that its use was con-
tinued for some years thereafter. A notable
example was its employment in summoning
aid for the steamship Republic in 1909,
‘CQD’ finally passed from the sca calls when
the international radio conferences contin-
ued to approve ‘SOS8"”

(— —, —— . — — )

ABROAD

TALY scems to have stolen u march an

the U.8, Fair interests (see Mr. H. Gerns-
back's cditorial, “Radio at the Fair
Where?” in the Oct. 1939 issue of “R.-C.'!;
also see Mr. Eichberg’s editorial on pg. 419
[“Radio Trade Digest” dept.] in the Jan.
1940 issue). According to an issue of Radin
E Televisione (Rome), received by Radio-
Craft last month, the 1942 World Fair at
Rome will include a Radio Palace. The
building will house the following shows:

(1) An historical show of radio teleg-
raphy and telephony;

(2) An historical show of television;

1940

{3} A national show of the most recent
developments of the Italian radio and tele-
vision industry and technique;

(4) Several studios where broadcasting
and television programs will take place.

Dominion radio received a swell build-up
in England’s House of Parliament last
month when Sir James de Rothschild sug-
gested that high-power transinitters be in-
stalled in the Pominions and Colonies “to
spread our broadcast information still more
widely over the world,” according to The
Lamnect, Pointing out that there are hundreds
of millions of people in India, China and
the rest of the Far East, including a
100,000,000 black and white, more in Africa
and millions in the two Americas, it was
stated that “the strategy of information
must be on a world scale.”

Far-away India is not so remote that it
has not constituted a market for American
radio products. However this state of affairs
may not long continue if the Bengal Board
of Industrial Research succeeds in its plan
to sell the Government of Bengal the idea
of fabricating every radio component, “ex-
cept, of course, the valve.”

“It has been decided with regret to sus-
pend publication of The Muarconi Review
during the war,” reads a release received
last month from Marconi’s Wireless Tele-
graph Co., Ltd., Londen, England. publish-
ers of this interesting technical house-organ.

. + .

“Dear Listener: Due to the delay in for-
eign mails at the present time, it has been
impossible for us since October to send you
our printed programs,” reads a release from
Reichs-Rundfunk G.m.b.Ii., Deutscher Kurz-
wellensender (the German Short-Wave Sta-
tion). reeeived by Radie-Craft last month.
Report, in continuing, suggests instead that
American listeners tune-in the daily pro-
gram previews at a stated time each day.

A British Broadcasting Corp. overseas
press bulletin reports that 6 private houses,
“somewhere in  England,” comprise the
group to which the B.B.C. evacuated 300[
members of jts staff and artists when war
broke out, and where they will stay for
the “duration.” In one house the studio is
a room, sandwiched between a shop and a
roof-top machine-gun post. in which 75
members of the B.B.C', Symphony Orchestra :
rehearse and play for listeners daily.

DOMESTIC TID-BITS

CCORDING to a newspaper columnist

last month, Muyor LaGuardia is becom-
ing quite chummy with the 2-way short-
wave radiophone in his car. The item points |
out that the Mayor’s calls are routed
through Fire Headquarters rather than
Police Headquarters because a 2-way sys-
tem is utilized by the firemen for their
boats. Since there is no speech-serambling
device in the fire-fighting radio system, this
channel is virtually a party-wire for the
Mayor’s conversations.

Seedlings of corn germinated in wet sand
and exposed to strong doses of 2% -meter |
radio waves for about %-hour, then replant-
ed, resulted in dwarf growths, Science News
Letter reported last month, Similar stunt-
ing effect has been noticed in the applica-
tion of heat to germinating seedlings. Ex-
periments were conducted at the California
Institute of Technology. |

Please Say That You Saw It in Rap1o-CRAFT
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t TRain YOU To Make
-, 000D MONEY in

Il Prove That You
Can Have a Good Job
in Radio , . . or a Busi.
ness af YOUR OWN

I offer you a new and altogerher
different type of praclical Tiaining
for a_ money-making career in Rullo
and Televiston. No matter it you de
sire to BE YOUR OwWN BOS2 ia your
own business, or hold down a good
Job in_Radlo, my Personalized Train-
ing will auickly give you the useful
knonledge 10 win success. I make it
FASY fur you to get started.

YOU LEARN RIGHT AT HOME
in SPARE TIME . . . EARN from

the START

YOU DO PRACTICAL EXTERI-
MENTS with real Hadio Eguipment
with your own hands. ‘Thus the
rl'::l:i?(ly” of %ﬂ(liolb%mm? erystal-

. you, e va
RUSINERS RUILD elil (epaar g
ERS 1 supply will
thow you how to put
thls knowledye to
work in handllng
profitable Radle sery
ice jobs while learn

ing.

PROFES-
SIONAL
TEST EQUIPMENT
plus
EXPERIMENTAL
OUTFITS

146 RADIO
PARTS
L)

I GIVE YOU
CLOSE
PER-
SONAL
COACH-
ING
SERVICE

NO PREVIOUS EX-
PERIENCE NEEDED

including
Flectronics.
Radiv,  Radior
Rebuir and  Instalia-

READ WHAT THIS STUDENT SAYS
Earned $250, Since Starting Course

T have only completed one third of the .\'pni-borry
Course and T find R very interesting, which makes {t
(--si' 0 learn. Hy devotin® several hours® Apare  time
dmly to studyini and servicing I have made ahout $250
yuss since Marting the Course.” Earl W. Hostetier, R.
Nu. 4, LeLanon, Pa.

SERVICEMEN

I offer Advanced Trainine far (hose
atready In Radio. Get rnn;nlete delatis
Buok.

Television,
Faesimile
Ret
tion

REMEMBER — THE SPRAYBERRY
COURSE 1S SOLD UNDER A
MONEY-BACK AGREEMENT

sCOUPON
RUSH i for BiG
| DON'T DELAY! ACT NOW!

| SPRAYBERRY ACADEMY GF RADIO |
F. L, Sprayberry, Pres,

320-C University Place. N.W., Washinaton. D. C.
Please send me FREE coby of “'HOW TO MAKE

MONEY IN RADIO.** I

l Name

—

_.
¥
&
2
a
H

......................... State .. ......
off this roupon, mail in envelope or bDaste on l
Rervicemceh—Check here DO

—_————

gil)‘
ear
enny  postrard.
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USE GERNSBACK MANUALS AND BOOKS!

INCE 1931 Servicemen have been buying
more GERNSBACK OFFICIAL RADIO
SERVICE MANUALS year after year. The au-
thentic material, easily accessible diagrams and
complete service data make them invaluable

to dealers and radio Servicemen. Without a
Gernsback Service Manual at the repair job, there’s time
and profit lost. Your service kit or laboratory is_incom-
plete without all the GERNSBACK OFFICIAL RADIO
SERVICE MANUALS. There are GERNSBACK MAN.
UALS for servicing auto-radios, also refrigeration and
air conditioning equipment.
VOLUME 7 OFFICIAL RADIO SERVICE MANUAL

Over 1.800 Pages 8 Over a‘ooo Illustrationd e Stiff, Leether-
gise, Loosales Covera o Slze ® x 12 Inches & Nét Welgnt $‘|0.00

1936 OFFICIAL RADIO SERVIGE 'MA!H.IAL

Qver 1,200 Pages o Over 31,500 11 s e Btiff, .
ette, Looseleal Covers ¢ Size 9 x 12 Inches ¢ Net Waoight 8 lbs.

$7.00

1935 OFFICIAL RADIO SERVICE MANUAL
er 1,000 Pages ¢ Over 3,000 Illustrations » TFiexiple,
Iheretve, Looselesf Covars ‘¢ Bize 9x 13 Inches e Net

Welght 384 Ibs.

$7.00

1935 OFFICIAL AUTO-RADIO SERVICE MANUAL

Over 240 Pages & Over 300 Ilustirations e Flexible. Lesther- 2 so
etite, Looselear Covers 8 Sizs 8 x 12 Inches ® Net WelEhs 135 lbs. -

1934 OFFICIAL RADIO SERVICE MANUAL
Over 400 Pages o Over 2,000 Illusirstions e Flexible, Leather-
;tl:’.' ]mhl leaf Covers e Size B x 12 Inches o Net Weight
‘4 o

$3.50

(932 OFFICIAL RADIO SERVICE MANUAL

gver 1,000 Pages e Over 2,000 Illustrations e Flexible,
Leathereite, Looseleat CTovers. Siz¢ 9 x 12 Inches 8 Net
waight 414 lbs.

$5.00

OFFICIAL REFRIGERATION SERVICE MANUAL

(Volume I1)
Over 352 Pages & Over 300 lllustrations & Flexible. Leather.
otte, Looseleal Covers. Size U x 12 Inches ® Net Weight 114 |bs.

$5.00

OFFICIAL AIR CONDITIONING SERVICE MANUAL

Over 352 Pages e Over 800 Illustrations e Flexible, Leather. 5 oo
ette. Looseienf Covers. Size 9 x 12 Inches o Net Weikht 2V lbs. .

To order these famous Manuals, see or write to
your jobber or favorite mail order house. 1{f more
convenient, mail coupon directly to publishers.

RADCRAFT PUBLICATIONS, Inc.

93 HUDSON STREET

NEW YORK, M. V. L_

Many Wew LBooks Have Been Added to
RADIO-CRAFT LIBRARY SERIES

Get into the swing of reading instructive, authoritative books on technical
subjects—radio, air eonditioning and refrigeration. It's the easiest, quickest
and most inexpensive way to improve your knowledge on these topics.
In this Eeries, popularly known as the RADIO-CRAFT LIBRARY SERIES,
are all the titles necessary to your personal advancement. Only by careful
study of these enlightening booke, can you gain adequate experience in
fields of radio, air conditioning and refrigeration. Each book is uniform.
The volumes mecasure 6 x 9 Inches—contain 64 pages, and have stiff,
fiexible covers. PRICE 50c PER BOOK. All books are sent to you postpald.

Here Are The Titles:

Book Ne. 2 Book No. (8
MODERN VACUUM TUBES POINT.-TO.POINT RESISTANCE
- ANALYSIS

Book No. 8 L
BRINGI:(: :OI-EDC::EIO SETS Book MNo. 19

- ; PRACTICAL RADIO KINKS
AND SHORT CUTS

Book No. 13 -

ABC OF AIR CONDITIONING
_ Book No. 20
Book No. 14 THE CATHODE-RAY OSCILLOSCOPE

POCKET RADIO GUIDE -

— Book No. 20
Book No. 15 BREAKING INTO RADIO BERVICING
ABC OF REFRIGERATION -
- Bask No. 22
Book No. 18 NEW RADIO QUESTIONS

PRACTICAL RADIO CIRCUITS AND ANSWERS
Beok No. 17 Book No. 23
SERVICING WITH SET ANALYZERS PRACTICAL PUBLIC ADDRESS

EACH BOOK IN THIS SERIES—50c

r——-_— N G ANED NN NS S NS B e A SN N

RADCRAFT PUBLICATIONS, Ine., 99 HUDSON ST., NEW YORK, N. Y.

I Gentlemen: Enclosed tind my remittance of $...... for which send me, POSTPAID, l
the Manuals or Books indlcated below by a cross (x) In Lhe Danel.

I () Volume 7 @ $10,00 ( ) 19368 Manual @ $7.00 ¢ ) 1935 Manual @ $7.00
() 1935 Auto-Manual @ $2.50 () 1834 Manual @ $3.30 () 1932 Manual @ $5.00
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IN 1950

By the Editor —HUGQO GERNSBACK

News, for May, 1925, under the caption, “Radio in 1935,”

a4 number of prophesies were made by him. Remember,

that in 1925 the radio set as we know it today had not
appeared. The most ambitious thing of the times were table models
with anywhere from 4 to 10 controls. In order to tune such & set
you had to be almost an engineer, or at least a technical radio
fan. Our radio sets had no loudspeakers built into them. but we
were using separate speakers. The sets were still operated by bat-
teries at that time. The modern sct which plugs into the house-
lighting current supply was still in the future. X

A few selections at random from the aforementioned article
appearing in 1925, therefore make interesting reading today in
retrospect,

“Suppose one of our popular broadeast stations were to sud-
denly drop to 25 meters. No broadcast receiver made today could
receive at such a low wavelength, because modern receivers are
made to operate on a wavelength between 200 and 600 meters
or thereabouts.

“The writer makes the prediction thaut within the next 10 years
the popular broadcast receivers will be those which will be able
to tune down lower and lower.,” , . .

“At the same time the sensitivity of our sets will keep on
increasing as it has during the past 10 vears.” . . .

“While the writer believes in the present cycle of super power,
he does not believe that it will prevail in 1985 . . (It is interest-
ing to note that in 1938 the Federal Communications Contmission
Iefuse(l to license a number of stations for super power.)

“In 1935 we shall have radio television. It will he possible
to see as well as to hear by radio.” . ..

“What tubes shall we use in 19357 At the present time all
tubes are run by batteries. . . . Within the next few years we sha'll
have a 110-volt tube which will operate directly from the electric
lighting mains, without any resistances whatever. This will be a
great step forward, but to the writer's mind this is not the final
solution.” , , ,

“The control of the radio receiving outfit of 1935 will be sim-
plicity itself. We are getting away from too many controls, knobs
and other handles, which long before 1935 will be obsolete.” . . .

“The loud-speaker of 1935 will not have a dinphragm at all
. » . you may rest assured that in 1935 you will not e able to
tell the difference between the singer's voice when singing over
the radio and actually hearing her on the stage.” . . .

“It is_altogether probable that in 1935 the saturation point of
radio will have been approached. By that time anywhere from
25 to 35 million radio recciving outfits will be in operation in the
United States.”

WAY back in 1925 in the writer's former publication Radie

... (In 1925 there were about 2 million radios in
the U.S, In 1939 there were over 35 million sets in the U.S.)

“Rather than decreasing, the number of radio broadcast stations
will probably keep on increasing during the next few years, At
that time we shall also have moving broadcast stations..as, for
instance, stations on hoard ships, stations on board airships and
airplanes, for commercial and semi-commercial purposes.

“Every rich man’s automobile will have its radio transmission
and receiving station to enable him to keep in direct touch with
his office.’ . . . (Such automobiles came into use only in the
late "30's, as for instance, police cars and Mayor LaGuardia’s
elaborate 2-way automobile transmitter and receiver.)

In 1925 all of the above predictions sounded wild and many
people thought that the writer overstepped the bounds of probabil-
ity. The fact remains that most of the predictions were realized
long before 1935.

What about radie in 1950, 10 years hence? Basing the present
upon the past, the writer believes that by 1950 the following radio
improvements will surcly have come aboul.

Television now seemingly an accomplished fact is held back
mostly on account of the high cost of the present receivers. By
1950, we will have radio receivers incorporating television which
will sell at popular prices down to $25 and less, for the complete
set which includes sound and television as well, The present tele-
vision receiver will bear no resemblance to those of 1950. The
future receiver will be most compact and indeed radio-television
sets similar to our present midget radio sets will have bLeen
evolved. The television set of 1950 will throw an image on the
ceiling or the epposite wall of the room with such brilliance and
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power that you will be able to see the program even in broad
daylight, a thing which you can not do today,

The idea of viewing the image at the end of a cathode-ray tube
to my way of thinking is all wrong. It will not prevail in the
future. Special screens for wall and ceiling purposes will be built,
which by electronic bombardment will light up brilliantly so that
the eve does not have to be strained when viewing the must
claborate presentation.

Commercial sponsorship in television will be an acconiplished
fact in 1950 and the advertising, I am sure, will not be as blatant
as it is today. Aided by sight the sales points will be driven home
more by sugpestion than by raw, unvarnished sales talk, which,
unfortunately, we have to put up with today. An entirely new
sales technique will be developed in the form of propaganda rather
than direct sales assault upon our reluctant senses. Instead of
irritating the listener and viewer, the latter's temper will not be
rufled and he will take the “show” for granted and with good
wrace, and incidentally the sponsors’ sales will improve in direct
ratio.

The next decade will be one triumphant in static-less and noise-
less radio. Thanks to Major Armstrong's invention of wide-band
Frequency Modulation the entire radio industry will be revolu-
tionized so much that, by 1950, when we listen to a 1940 radio
set it will arouse our incredible laughter.

It is interesting here to note how the tinny and blarey loud-
speaker of 1925 has made way for the softer-sounding radio which
we are accustomed to today; but as the yvears roll by our jangled
nerves. already saturated with noise, will demand still less volume
and still softer, quieter radio sets will be the order of the day.
But we will not stop there because even a medium-loud radio set
if softened down by all the requirements of available technique,
will still disturb people in the same house or in the same apartment.
For this reason I believe that the prersonalized radio set will be
preferred by many in 1950, People will wish to listen to their
radio sets and enjoy the television program without annoying
or disturbing people in the same room or adjoining room. The
solution of the problem is to equip the future radio receivers
with a 2-way switch so the sound will issue as usual if wanted.
Then if necessary. the set can be silenced for everyone in the room,
apartment or house by turning the switch, A simple attachment
that plugs into the set can be strapped to your wrist, with the
astonishing result that you and you alone will hear all of the
sounds, without disturbing anyone 3 feet from you,

In 1926 when I invented the instrument known as the “Osophone”
(the forerunner of all present-day bone-conduction hearing-aids)
I noticed that it was possible for the osophone when pressing it
against any bone of the human body, to transmit sounds clearly
to the auditory system. It was interesting to note that while a
loud volume could thus be transmitted to the ear a person standing
alongside of you could hardly hear anything at all. Therefore,
by attaching a powerful resonator to the wrist you will be enabled
to hear your favorite program in a personalized manner not pos-
sible today. Incidentally, the vibration thus imparted to the bone
structure gives a delightful sensation, similar to mechanical vibra-
tors which have been in vogue for many years. The personalized
wrist-listening device will be a great boon to hospitals, where
patients can listen to radio programs to their heart’s content with-
out disturbing others who wish quiet,

Our Eresent. highly complex radio sets will probably be simple,
from the manufacturing and servicing point of view, by 1950.
The trend of future sets is toward less and less tubes. Ten years
ago the average set had 8 tubes. Today the average set has
probably 5. By 1950 the average set will probably have not more
than 3 multiple-duty tubes. This not only cuts the cost of pro-
duction greatly but makes the receiver less complex and easier to
service, while the pgreater sensitivity and power of the tubes
will give even better results in point of output, selectivity and
sensitivity than our present 5- and 8-tube receivers, The trend
toward simplification of all radio components will continue during
the next 10 years. Simplification and ease of replacement will
have made tremendous progre © by 1950.

How many receivers will we have by 1950° Probably between 50
and 55 million. This figure is conservative as it also includes
mobile sets such as automobile radios, pocket radios, portable
radios, ete.
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THE MIKE "MITTER
Newest in tiny, hi-fi, battery transmittin
WOR's "mike 'mitter,”’ Dave Driscoll
uses it for broadcasts from banquets, sportin

stations s
see photo)
events
and the sidewalk interviews where regular wire lines
are not available, The power output is only 0.2-W,;

weight, 8 Ibs.: range, about | mile.

TELLY ANTENNA OF WIXE

The new !10-ft. antenna of Philco's television station
W3IXE is atop the 9th story penthouse on the roof
of the co.'s main plant in North Philadelphia. Tele-

viewers last month experienced interference between
the programs of Philce and C.B.S.
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“F.M.”

2XOR are the letters the

WF.C.C. assigned last

month to supplant the

original designation, W2XWI, of WOR-

Mutual’s frequency-modulated transmit-

ter which is slated to take the air early

in January. The new call letters are

a special dispensation so that they may

be associated more readily with WOR.
Nice goin'.

Pearallel with the “network” frequency
modulation experiments of General
Electric Co. between Schenectady and
New York City is the development of a
network program, incorporating 3 sta-
tions, by the Yankee Broadcasting Sys-
tem. Net will include xmitters at Mt.
Washington, N. H.; Paxton, Mass.; and,
Alpine, N. J,, to afford improved recep-
tion to a potential 20,000,000 listeners
(virtually 1/6 of the entire population
of the U.S.!), prexy John Shepard
pointed out last month.

W2XQR, John V. L. Hogan’s F.M.
station (operated by Interstate Broad-
casting Company), on 43.2 me,, is sched-
uled to air programs 42 hrs. per week.
Major source of material will be pro-
grams from WQXR (Eastern-most of
the only 4 special hi-fi broadcasters in
the U.S.), it was announced last month.

TELEVISION

HE new RCA/N.B.C. port-

Tahlc telly equipment dem-
onstrated to the F.C.C. last

month incorporated such features as a
1-meter telly relay unit—shortest wave-
length yet employed in practical telly
work (on this wavelength neither elec-
trical disturbances—notably elevator
contactors, diathermy equipment and
automobile ignition systems—nor light-
ning are a serious factor); a “delay”

component for keeping cameras locked
in absolute synchronism; and, a new
wedge-type antenna which focuses the
broadcast energy into practically a
searchlight beam.

Units operate on 115 V., A.C.; cost
is about 1/6; power consumption is
about 1/5; and, weight about 1/10, of
the present “mobile” equipment carried
in 2 large vans,

The fuirly general idea that television
images and sound cannot be sent be-
tween New York and Philadelphia was
knocked into a cocked hat, last month,
with the lodging of an official complaint
by Phileo with the Federal Coinmunica-
tions Commission that its telly programs
from a station in Philly were being in-
terfered-with by programs from the Co-
lumbia Broadcasting System’s station in
N.Y.C.

As this department has repeatedly
pointed out, long-distance telly trans-
missions on the channels in the 6- to
7-meter region are not at all improb-
abilities; in fact, N.Y.C. telly programs
have been picked-up in London, and
vice-versa. And for that matter, 5-meter
ham-radio stations have established
coast-to-coast 2-way contact!

In this connection, we must not lose
sight of the fact that a direct line drawn
from the top of the Empire State Build-
ing to the tops of the tallest buildings
in the Quaker City would not drop below
the horizon; points at this distance of
about 85 miles, however, would be just
about at the “fringe distance.”

The inquisitive eye of television is giv-
ing boxing an unprecedented boost—and
at the sanie time doing a bang-up job of
selling telly to Mr. and Mrs. Doakes and
fanmily. Telecast boxing cards from
Ridgewood Grove, Madison Square Gar-
den, and other hotbeds of fistic encoun-
ters, last month, have started to do the
trick. Wrestling, too, is garnering air-
laurels.

}-_:-‘1' >
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€ At left is a
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MACHINE-GUN LOUDSPEAKER!
A Western Electric Co. engineers have found that a ''searchlight'’ beam of
sound can be projected by the bundle of tubes shown in the 'machine-gun
microphone'' (Radig-Craft. Dec. '37) when a dynamic speaker unit instead of &
mike is placed at one end. New assembly tests a W.E. mike (see photo above

and on cover).
THE TELEVISION BALL

eneral scene of the Main Ballroom of the Waldorf-Astoria
during the Television Ball held last month. Studic conditions were created
by the addition of ten S-kw. light units,
program. Receivers in nearby room enabled Quests to teleview affair.

N.B.C.'s mobile units relayed the
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IN REVIEW

ABROAD

ADIO helped create a French town, which per-

R haps may replace one possibly eventually de-

stroyed during the World War, Second Edition,

commented the press dept. of Bamberger Broadcasting Serv-

ice, last month. According to Victor Lusinchi, WOR-Mutual

observer at the front, who speaks from French General

Headquarters, the location of the GHQ has so often been

referred-to in dispatches as “Somewhere in France” that

the appellation has been officially adopted as the name of
the town!'!

SOUND

HE Novachord, 163-tube pipeless electronic or-
Tgan (deseribed in April 1939 Radio-Craft) is
now one of the props at WMCA on which Ted
Steele daily solos 3 station releases stated last month.

Do you want to hear a recording of an clectronic piano
selection? Bob Zurke’s RCA Victor recording, “Somebody
Told Me” contains “The Old Tom Cat of the Keys,” a selec-
tion played on the Storytone electronic piano (See Radio-
Craft, February, 1940). This disc was released last month.

F.C.C.

HAT engineering and business interest in tele-

Tvision, frequency modulation and facsimile is

continuing to expand, is indicated by the fol-

lowing excerpts, from Federal Communications Commission
reports released last month, on projects in these fields!

Television.—IV9XAL, First National Television, Inc., Kan-
sas City, Mo.; requested renewal of licensze for television
station . . . Henry Joseph Walczak, Springficld, Mass.; the
request for a telly station on 1,650 ke., 250 W. at 360 Wor-
thington St., Springfield, Mass., reported in this department
of Radio-Craft last month as having been returned, was re-
subniitted as amended to read 1,650 ke. Walczak is still out
of luck. New application was again returned as “Frequency
requested not allowable for television.” ... Columbia
Broadcasting System, New York City; applied for permis-
sion to build a portable-mobile unit for operation in metro-
politan area on 336-348 mec. (roughly 1 meter!), 25 watts
for visual and 5 watts for aural. Special and telly emission.
Unlimited time. Application amended to request 10 W. aural
instead of 5 W. . ..

Applications for renewal of telly licenses were received
from W2XVT (Allen B. Du Mont), W2XAB (C.B.S.), and
W2Z2XBT and W2XBS (both N.B.C.) .. . Don Lee Broad-
casting System; license requested for new special portable-
mebile relay broadeasting station for use with telly station
W6XAO, Los Angeles, and telly relay station W6XDU. Fre-
quencies, ke.: 1,646, 2,090, 2,190, 2,830, 100 W., unlimited
time, A3 emission, equipment of station KABB. Ditto except
equipment of KABD. Ditto except equipment KAOG and
8 W. Ditto except on frequencies 31.62, 35.26, 37.34, 39.62
me.,, 10 W. and equipment of KEGQ. And, ditto, except
2 W. and equipment of KEGO. . ..

W3XAD, RCA Mfg. Co., Inc., New York City; granted
temporary OK to telecast on 336-342 mec. and 342-348 mc.
(roughly 1 meter!) for the month of December. . . .
W2XR, Radio Pictures, Inc., Long Island City, N. Y.; grant-
ed OK to experimentally use aural transmitter of television
station W2XDR and to reduce operating power to 500 W.

Frequency Modulation.—Zenith Radio Corp., Chicago, Ill.:
Co. put in its bid for a new high-frequency station, “special
emission” (presmnably F.M.), on 42.8 mc., on 5 kilowatts,
at 6001 Dickens Ave., Chicago, Ill. . . . Boston Edison Co.,
Doston, Mass.; requested OK to construct high-frequency
broadcasting station at 1165 Massachusetts Ave., Boston.
Mass. Channel at 42.8 mc. (the F.M. range) was requested

(Continued on page 576)
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20-IN. TELETUBES

Last month Allen B. Du Mont Labs. demonstrated a 20-in, cathode-ray television
tube which offers hitherto unavailable advantages—dynamic appeal, for
instance. This new tube is here shown at left in_comparison with the previously
largest tube made in America, or the I4-in, C.-R. receiving tube; it is also
shown on the cover. An image measuring 143 x iV, ins. high is obtained
as aqainst the B x 10 in, image available on the i4-in, tube, The new tube
may be operated at the same voltages as standard 12- and 14-in. tubes. Basad
on a viewing time of 3 hrs. per day for about 300 days per year. the tube
will last about 5,000 hours, A consumer price of about $80.00 is said to be
in the offing.

WANTED—"DEAD OR ALIVE"

The battle for the balance of power between Society and Crime went to
Society last month when television helJaod crack down on miscreants. Roguos

Gallery pictures of men badly wanted in Chicago and New York, and held
before a telly camera in the Don Lee studios in Los Angeles, were instantly
observable on all the receivers tuned into the program. At right is Thomas
S, Lee, owner of the station. District Attorney Buron Fitts is shown here (and
on the cover) holding a photo of John Turteltaub, wanted for felonious assault,
carrying a concealed weapon, rioting, and bond iumpi:g in New York State.
Television may soon put an end to the & years' freedom of this fugitive.
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BUILDING AN AMPLIFIER
To Test -ﬁm/a/ijieu /

“While remodeling our service shop we bought some new testing instruments
and found that it would be advisable to have an amplifier to supplement some
of the features of these new instruments. We built such an amplifier and
have had it in use for several months, and find that it is a big help. In this
article we have described this amplifier and the ways in which it can be used.”

HE only testing instruments found

in the average service shop up

until a year or so ago were the

voltmeter, ochmmeter and current
meter. Radio sets however had advanced
considerably in features, design and
quality of reproduction.

There were a few men in the service
industry who woke up to the fact that
means of adequately testing the per-
formance of radio receivers were sadly
lacking. As a result, just in the last 2
years we have begun to see something
really new in testing instruments. The
amplifier to be described has been de-
signed with the idea in mind of supple-
menting some of the features of these
new-type testing instruments. For the

LOUIS K. SANDOR, W8QNU

fellows who like perfection in what they
build this amplifier really and truly
represents the last word in audio repro-
duction.

A lot of experimenters in the last few
years have built “hi-fi” amplifiers, only
to experience disappointment. They
built these amplifiers with the best of
parts and they probably had good fre-
quency vesponse. What these fellows
didn’t take into consideration was the
response of the speaker attached, which
could ruin the quality of the best of
amplifiers, Also the input to the ampli-
fier was frequently far from high-fidel-
ity.

The amount of harmonic distortion at
rated output is probably the first con-
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Fig. 4. Schematic circuit of the Amplifier-Testing Amplifier.
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sideration in the design of any quality
amplifier. Since the amplifier here de-
scribed was to be used as a testing
instrument, and therefore could not have
any distortion if true tests were to be
made, it was designed throughout for
minimum harmonic distortion; and a flat
response from 30 to 10,000 cycles. Three
separate tone controls were built into the
amplifier, so if it was desired, the fre-
quency response could be changed to suit
any situation.

THE EXPANDER - COMPRESSOR

Besides being a testing instrument the
amplifier was designed to show the cus-
tomer the quality of reproduction pos-
sible with the right equipment. To
achieve this in the Nth degree a separate
expander - compressor channel was used.

The expander is to be used in the
reproduction of classical music and also
pipe organ music. The uses of expansion
oh organ music adds something that
makes it very realistic,

The compressor is used lo illustrate
to the customer the effect of compressed
broadcasts. It also makes a very good
audio A.V.C. which prevents overloading
of the amplifier when using it to test
audio circuits, when the level of the
signal is unknown.

THE "EYES"

The action of the expansion and com-
pression can be noted visually as well as
audibly. A 6E5 tuning eye is connected
to this circuit and is biased with re-
sistor R13, Fig. 4, so that with no action
it remains halfway between open and
close, As the voltage for expansion builds
up, the eye opens more, indicating expan-
sion. Also, as the voltage for compres-
sion luilds up, the eve begins to close.
The entire action of the expander - com-
pressor cireuit and the eye indication is
switched from one to the other by a
double-throw triple-pole switch located
just under the meter in the center of the
amplifier panel.

Another GEJ5 tube is used as output
indicator. It not only indicates the vol-
ume level but is also very valuable in
using the amplifier to check the fre-
quency response of other audio units.

CHECKING RESPONSE

To check response, the first step is to
set the amplifier tone controls so the
for
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At left, rear view of completed amplifier; at right, the amplifier pane! (arrow) as it appears in the author's unusually good-looking and efficient test bench.

response is flat. The input of the am-
plifier is then connected to the output
of the instrument to be tested. An audio
oscillator with a flat response (such as
the RCA type 154) is connected to the
input of the instrument to be tested.
Then, by merely turning the audio oscil-
lator over its full range, the response of
any audio unit can fairly accurately be
determined.

This method makes it practical for
the Serviceman to test the response of
any unit. With the usual voltage plotting
method, it takes so long that the Service-
man is reluctant to make the test; and,
the cost is prohibitive.

This amplifier was to be used on a
service testing panel and, therefore, 4
of the inputs were wired to plugs that
plug into 4 input jacks located on the
rear of the chassis. The 5th input cir-
cuit is wired to a jack located in the
lower-right-hand corner of the front
panel. This input is used with a shielded
lead and probe to check through audio
amplifiers. All 5 of these input circuits
are wired to a selector switch located on
the extreme right in the middle of the
panel. The eonnecting arm of the selec-
tor switch is wired to the 2 gain controls,
R1 and R2, which operate in parallel.

AUDID OsC) TEST AMPLIFIER
% 7 ~ 7
: f £ 2]
7
. 3 - fl. I.
"{"':E {A v
..'"-' INPUT N2 )

AMPLIFIER OR ,"

RESPONSE NOTED BY ——

INDICATION, ON QUTPUT=
LEVEL"EYE"™

TRANSFORMER

TO BE TESTED
(Fic 1 |

AUDIO oSC )

oy

CEST AMPLIFIER

[ 7

1 7 ',"
d ‘jf-{ @ 4
YO INPUT nR.2 E—
TO SPEAKER TO BE TESTED"
FREG. 1 30 TO 15,000 CYCLES.
m WATTS - 10, AT 3% D\STORTION.
OUTPUT OF Q.F. SPEAKER
CHANN
C ‘I'!stli CHANNE? a
. -
,
J weur ng 3/
4 7] NPUT NR4 N
TO SET TO
BE TESTED OUTPUT OF ALDIO }
CHANNEL TEST

AMPLIFIER

G

RADIO-CRAFT MARCH,

for

FIGURES I, 2, 3

The diagrams in Figs. 1, 2 and 3 will
more fully explain the uses of the vari-
ous input circuits.

Figure 1 shows how the amplifier is
set up to test the approximate audio
response of other amplifiers and audio
units. If a more accurate check is desired
an A.C. voltmeter may be connected to
an output tap of the amplifier termi-
nated with the proper load resistance.

Figure 2 illustrates the permanent
wiring of the audio oscillator into the
test panel. This arrangement is used to
test speakers, cones and cabinets for
resonance effect.

Figure 3 is also wired permanently
into the test hoard. When the input se-
lector switch is set at No. 3 and No. 4
the amplifier supplements channel-test-
ing instruments by taking the place of
headphones ordinarily used to listen to
the signal on the channel tester.

A good 12-in. speaker with plenty of
baffle is connected to the amplifier. This
makes a much better “listen check” of a
signal than you get even with crystal
phones.

The input of the amplifier (see
schematie diagram, Fig. 4) is divided
into 2 channels. One is a 6C5. The other
is a 6C5 into a 61.7. The output of hoth
channels is wired to a single-pole double-
throw switch. For average use the single
6C5 triode stage is used. For special uses

(such as expansion or compression) the
6C5 - 6L.7 stage is used.

TONE CONTROLS

The output of this switech is wired to
another 6C5 stage which operates nor-
mally with a gain of 1. This stage makes
up a special tone control ¢ircuit recently
developed by the Thordarson Co. The
2 tone controls used in this stage are
located 2nd and 3rd from the lower-left
of the panel. Note the scale reads from
0 either to the left or right. This 6C5
tone stage has a flat response with the
control set at 0. By rotating the controls
to the left the high or the bass fre-
quencies may be independently boosted
as desired. By rotating the controls to
the right the highs and bass may also
be independently attenuated,

A third tone control located in the
lower center of the amplifier panel is a
resonant circuit control. It is used to
lower the hiss frequencies, such as
record hiss, without completely attenu-
ating the hiss. With the values given it
resonates at about 2500 cycles.

The 6C5 tone stage is capacity coupled
to a 6C5 driver stage, The plate of this
tube is fed through resistor R-31. The
signal is capacity coupled to the special
push-pull input transformer.

Probably the most popular output tube
today is the 6.6 or some of its variations
in the beam tube line. There are many

(Continued on page 573)

Front view of com- »
pleted amplifier. One

tone and é gain controls
are shown in a row.
Indicating eyes flank the
mater. Note that a steel
panel for rack mounting

is used.

<€ Using the test ampli.

fier. In Fig. {1, if
more accurate measure-
ment is desired an A.C.
voltmeter may be con-
nected to an output tap
shunted with the proper

{oad resistance.
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Luild yout Cwn fxpetiment&[

ELECTRONIC ORGAN

We believe that RADIO-CRAFT readers will be exceptionally interested in the
following concise description of a practical and expervmental “Type 17
electronic organ. The author’s instructions tnclude wnformation as to the
sources of various component units which the constructor may not wish to make.

W, K. ALLAN

I

o - 7 & & A % £ a0
Fig. I1. Console, speakers and piano. The depression of 5| central keys in the
solo or top manual is due to the wind reservoir touching them when the
organ is not operating. See illustration of reservoir, Fig. 2.

The merits of the Reed Vibration or Acoustical Pick-up
type of electronic orgun here described are as follows:

ADYANTAGES
(I} Separate reeds produce & true ensemble effect not found in
electric {not electronic} organs of the mechanical type.
(2) Cheapest type to build, {3) Easiest type to build.

DISADYANTAGES
{1} Slow attack. (2) Absence of flute tones.
(3} Stif action unless magnetic valves are used,
(4) When the swell pedal is open and no notes are sounding, the
suction may produce a slight sound in the loudspeaker.

ANY Radio-Craft readers would enjoy playing an

electronic organ, but cannot afford such an instru-

ment. If you would, why not build one? You will

then have the pleasure that an organ of your own
can bring. Moreover vou will gain experience which will
probably be of profit if the present development of electronic
music continues. Here's how te make an electronic organ
of your own that incorporates as many of the features so
far developed in this field as you may wish to include.

BIBLIOGRAPHY

From audion oscillator organs suggested in The Electiricul
Fxperimenter over a score of years ago, Gernsback publica-
tions have given many excellent descriptions of electronic
organs; for example, Seience and Invention, Feb. '26; and,
Radio-Cruft issues of Jan. 31, Apr. '35, Apr. '37, Apr. '88.
Apr. '39, and May ’39. The fact that relatively few construe-
tional articles have appeared is the excuse for this one,
which will use as a guiding theme the fundamental principle
that most amateur constructors have little cash and must
use second-hand parts frequently perverted from their
original funections.

Electronic musical instruments might be classified accord-
ing to their method of generating and picking up tone:

(1) Vibration and Acoustic pick-up, e.g., Magnetone,
contact mikes.

(2) Photoeleetric pick-up, e.g., Photona, Trillion Tone.

(3) Electrostatic pick-up, e.g.,, Orgatron, Electone.

(1) Electromagnetic pick-up, e.g.,, Hammond, Robb Wave,
Story & Clark.

(6) Electron-tube osecillators, e.g., Novachord, Ranger-
tone.

L
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With the possible exception of Type
4, organs using these methods may be
built by the home constructor. As an
example, here is a description of Type
1, or . ..

VIBRATION AND ACOUSTIC PICK-UP

Reed Organ; Windchest.—A search of
attics, cellars, 2nd-hand furniture shops
and music stores generally yields an
old reed organ. Since the commercially-
available electronic organ compass is 5
octaves from C. to C°, or 61 notes, plus
a lower octave for pedals {and consti-
tuting the pedal clavier}), making 73
notes, be sure to get a 6-octuve C to C
organ which comes in « piano case and
not the common 5-octave F to F har-
moninnt,

Replace the bottom of the windchest
{where the bellows are attached) with
a sheet of tempered presdwood or ma-
sonite 34-in, thick, Fig. 1. You will need
a wind reservoir {(with spring side) but
not the bellows. Retain the swell shut-
ters to deaden the sound.

Rest a contact mike (the $6 Amperite
high-impedance unit was used) on the
presdwood near the highest notes. Do
not fasten with adhesive as suggested
in the instructions with the mike, but
apply weight to the rubber portions of
the mike until the required inertia is
obtained to make the bass response
sound like a pipe organ, This weight
must touch only the mike; Fig. 2 shows
the presdwood sounding board, mike
with weight removed (visible beside it),
and smaller reservoir bellows replacing
original reservoir. (If the reed organ
were not included in a console but kept
in its original state, the presdwood
would be on the bottom with the mike
resting on it inside the windchest.)

Four or 5 stages of resistance-coupled
amplification are used. A Z-stage pre-
amplifier starting with a 6J7 feeding
into the audio system of a good broad-
cast receiver is fine, or into a Wurlitzer
amplifier (see July '39 Radio-Crajt) as
is used by the writer.

Suction Source.—Suction source is the
silent, motor-driven bellows, with relief
or spill velve, requisitioned from a dis-
carded reproducing piano. Figure 3 is a
view with the side removed, In searching
for one, include amusement concessions.

A centrifugal turbine, Fig. 5, is easily
built but must be placed some distance
from the console, unless the mwotor is
suspended on springs with shaft vertical
and the whole is well enclosed. The tur-
bine wheel, Fig. 6, may he made of wood,
about 8 ins. in diumeter for a 3,500-
r.p.m. motor and 16 ins. for a 1,750
r.p.m. with radial vanes like a vacuum
cleaner separated %-in. from a plane
surface in the center of which is the hole
for suction. A vacuum cleaner is a poor
choice—too noisy. A 11%-in. radiator
hose, or cardhoard mailing tubes spliced
with friction tape, will carry suction.

Swell ’edal.—A foot-operated volume
control or swell pedal is needed. The one
made for use with the contact mike
would doubtless do.

However, the writer revamped an old
projection machine fader by rearrang-

i
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Fig. 4. Front view of console showing suction
to more closely

shown in Fig. 7. An external series
resistor prevents the sound from the
speaker falling below the level of the
sound escaping from the console.

A contactless, stepless, inductive swell
pedal used on the Robb Wave Organ
consists of a 60-cycle transformer with
a stationary air-core primary and mov-
able secondary attached to the swell
pedal, so that varying the position of
the pedal, varies the induced voltage
in the center-tapped secondary. This vol-
tage is rectified by an A.V.C. tube (6HS,
85 or 75), and after smoothing by a
resistance-capacity filter, is fed to the
injector grid of a L7 in the pream-
plifier.

Pedal Clavier.—A pedal elavier could
be made by a woodworker for dimensions
given in “The Contemporary American
Organ” by Dr. Wm. Barnes; but first
consult the nearest organ builders,

supply and rods from extensions on rear of keys
paced reed pallets,

You may be able to get a pedal-board
that is not quite standard, e.g., not 32-
note compass or non-radiating or not
concave, for about $5. Contacts can be
made from bronze weatherstrip and
contact wire, obtained from the organ
builder. See Figs. 8 and 9. Addresses
of organ manufaeturers may be obtained
from the advertisements in The Ameri-
cun Organist or Diupason magazines.

OBTAINING USED PARTS

With so many theatres having allowed
their organs to fall into hopeless disre-
pair, and churches enlarging or rebuild-
ing their organs, it is rather easy to
pick up used parts.

Manuals.—The writer has obtained

used 58-note C to A manuals for $5; and
61-note C to C manuals, for $7.50, from

(Continned on page 550)
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gears from a telephone magneto, as Fig. 1. This drawing shows in cross-section, or "and view," the reed action of the completed electronic

organ, Compare this view with the various detail illustrations.
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MARINE RADIO
TELEPHONE

Installation and .Vetw'eing
RICHARD SILBERSTEIN

The practical information which the radio Serviceman needs
to enable him to sell, install and service marine radio tele-
phone equipment is contained in this article. Note that the
station must be licensed, and that preliminary transmatter
adjustments and tuning must be made by a 1st Class or

cruiser owned b

Lt. Everett Walsh of the South Shore (L. |., N, Y.

Power Squadron is a typical installation in which

the tall outrigger poles support aerial wires (ar-

rows} which run their entire length down to the
deck below.

Fig, 2, Corgair 11, a sport ﬁshins%

PREVIQUS article in Redio-Craft
entitled “Marine Radio Telephone,
Latest Field for Servicemen,”
which was published in September
of 1939, gave Servicemen an intro-
duction to the subject of low-powered
radio telephony in what the Federal
Communications Cominission refers to
as the “ship harbor” service.®
Briefly to reiterate, there are now low-
powered, compact transinitter - receiver
combinations on the market which can
be installed in boats even as small as
18 feet, making possible telephonic com-
munication between ships, with the
Coast Guard, and from ship-to-shore for
distances of hundreds of miles. Contact

A LIS TR

“Hlarbor Radie Teleplame Service,” Radios
Craft, o, 1

2nd Class commercial operator

with the shore is established through
“coastal harbor” stations of the Bell
Telephone System and of independent
companies at strategic points along the
Atlantic and Pacific Coasts and along
the shores of the Great Lakes. Connec-
tion is made with the land lines and
2-way conversations may be carried on
between boats and telephone subscribers
anywhere in the world.

PROSPECTS

The chief use of coastal harbor radio
is in the control of harbor and coastwise
craft by direct telephonic contact with
their dispatchers. Tug boats, tankers,
and trawlers which were not compelled
under the Government regulations to
carry a radio telegraph set usually did
not do so because of the cost of the
equipment and the expense of hiring an
operator. Now for an expenditure of
only a few hundred dollars per vessel,
the owners of these boats can obtain not
radio telegraph but radio telephone
equipment hy which they can keep in

constant direct contact with the cap-
tain; and the Government has made it
easy for the captain himself or any
member of the crew to obtain a license
to use the equipment. This license, for-
merly known as the 3rd Class license.
is now known as the Restricted Opera-
tor’s license and can be studied-for from
multigraphed notes prepared and issued
by the Federal Commmunications Com-
mission.

Since the cost of running a tug boat
or tanker may be of the order of $35
to $50 an hour it is evident that every
commercial fleet owner should be a
prospective customer. One single timely
phone call to a boat by the dispatcher
may save enough of the boat's running
time to pay for the set—and lecve plenty
overl!

In the fishing field the radio telephone
offers contact between agents and their
trawlers, so that the boats can be called
in when prices are highest; and told to
remain out when prices are low. A smart
independent owner-captain of a radio-

INSULATED BASE
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Fig. 3. Cross-sectional view showing typical marinephone installation on a cabin cruiser.
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Fig. 4. A 25.watt Marinephone installed aboard the yacht Vestn.

equipped trawler will telephone the tish
markets in several harbors and take
his catch where the prices are highest.

In the realm of sport fishing, many
owners of individual charter boats and
open party boats sailing out of sport
fishing localities have eome to realize
that by cooperating with their competi-
tors in locating schools of fish, more
fish are eaught by all. which means a
larger crowd of fishing enthusiasts
drawn to the locality as a whole. Then
there are those in a fleet who, wary of
their competitors, locate the fish and
summon other fleet members by secret
code.

Then there is the private yachtsman
who uses the radio telephone as a con-
venience, communicating with home or
office while on a vacation.

Lastly, there is the all-important fea-
ture of safety for all bout owners, In
the event of an emergency the Coast
Guard can be summoned. Last Summer
an injured sailor was removed from a
trawler by a plane summoned by radio
telephene. In less dramatic cases Coast
Guard boats have willingly
lent their assistance in pull-

Stock equipment offered by vuarious
manufaecturers runs in power output
ratings of from 5 to 600 watts, There
are relatively few sets over 100 watts
sold, mainly because of cost and neces-
sary available input power. The trend
of popularity this year seems to be
toward a 25-watt set, since this size
seems to otfer the most in range for
low cost, small dimensions, ease in oper-
ation and low input power.

A number of different methods arve
commonly cmployed, in conjunction with
different makes of sets and different
models, to convert the ship’s direct cur-
rent supply to the proper voltages for
operation.

Dynamotors have often heen used to
supply the high voltage for the trans-
nitter and even the receiver. However,
sets of this type are costly to build since
heater and control circuits must be dif-
ferent for every tvpe of ship’s voltage
encountered.

Rotary converters are in wide use on
sets of 15 watts and over. The advan-
tage is that the sets then are made for

ing yachts off shoals upon
which they had become fast.
In another instance a tank-
er's engine broke down and
repairs were made at sea
under instructions from the
honte shipyard.

MR. SERVICEMAN

Returning to the Service-
man’s prime interest, after
the sale has been made, we
have the equipment itself
and then the installation.
Installation of marine radio
telephones may be taken up
under 7 ditferent ¢lassifica-
tions, namely:

(A) Wiring to the Ship’s

Voltage Supply

(B) The Aerial

(C) Placement of the Set

(D) The Ground

(E) Noise Suppression

(F) Tuning the Set

(G) Planning the Job
RADIO-CRAFT MARCH,
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roughly of the inverted-L type.

Fig. |. Aimeda, a bridge deck type of cruiser has a Marconi-type antenna

(Nires {arrows, 1) run forward from each
corner of the canopy at the stern and join at mast.top, whence a lead-in
(arrow, 2) drops to the cabin. (Generally the lead-in is not doubled-back.)

1940

It serves to emphasize the importance of neatness in marine radio telephone installations.

110 volts A.C. regardless of ship’s volt-
age, cutting production costs and mak-
ing service easy. The disadvantage is
poor power etliciency, particularly in
the “Receive” position, and the necessity
of selling an elaborate installation.

Vibrapaeks (vibrator, step-up trans-
former, and filter system) have heen in
use for some time on very small sets
and have since hecome available in sizes
large enough for sets of 25 watt output.
They have the advantage of low power
consumption, silent operation, saving of
space, and a minimum of installation
necessary. Many are equipped with 110-
volt A.C. windings, so that the sets can
be serviced on the bench without the
need of storage batteries, The one dis-
advantage of vibrapacks—sudden fail-
ure as against the gradual failure of a
genemotor or converter—has been mini-
nmized Ly the fact that vibrators are now
built with a life of from 2,000 to 5,000
hours; and also by the fact that the
heaters and pilot lights in the most
modern sets ave also fed through the
pack so that failure of the vibrator may

be discerned at once through
failure of the heaters and
| pilot lights to come on.
| [{A}) WIRING TO THE SHIP'S
| VOLTAGE SUPPLY

The first problem to come
up in connection with any
installation is that of the
ship’s power supply. Tha
ship’s supply is always D.C.
except in a few instances
where gasoline-driven alter-
nators are used for the
radio equipment.

Voltages are 110 or 32 on
faivly large passenger and
commetrcial craft, with a
preponderance of 32 V. on
Diesel-powered tug boats
and trawlers. Private yachts
have 6- and 12-volt supplies
when gasoline-driven but
larger gasoline boats have
a separate 32-volt lighting
system. Certain foreign Die-

(Continued on page 566)
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The placement of sound equipment as shown in Figs.

Auditoriums; 12 to 14, incl,, for Ballrooms.

#ow to Select and Place

| to 5, incl., is recommended for Churches; Figs. & to 8, fnci., for Mortuaries; 9 to 11, incl, for

SOUND EQUIPMENT

Much has been written about sound equipment but nearly always the discus-
sions have been either highly technical or devoted mainly to one or two specific
items. It is hoped therefore that the following, brief 4-part article will
have value as a coordinated presentation of elementary sound data.

the January, 1940 issuc of Radio-Craft,

an elementary description of Micro-

phones, and their capabilities, was given.
In Part 11 (February Radie-Craft) the
general characteristies of Loudspeakers, and
their housings (Baffles, Horns, etc.), were
described in elementary fashion for the be-
ginner in public-address work. This month
instead of discussing Amplitiers as original-
ly planned, the placing of sound equipment
will be deseribed; it is planned to present
the concluding article on Amplifiers in the
April issue of Ruadio-Craft.

The article which follows will describe the
general installation problems in connection
with sound equipment in Churches, Mor-
tuaries, Ballrooms, Auditoriums and Sta-
diums.

SOUND IN CHURCHES

It’s easy for you to choose the best sound
system for your church. Simply decide which
of the 5 dingrams (Figs. 1 to 5, incl.) most
nearly conforms to the shape of your church.
Then turn to the listing of “Recommended
Equipment” and vou'll find the proper size
amplifier and correet number of speakers
specified,

For instance. if your church is about
square, use the diagram No. 1. Then if your
church seats approximately 1200 people,
you'll find that one 30- or 40-watt amplifier
with 4 speakers in Wall Baflles is recom-
mended for churches seating from 80¢ to
1,800 people. You can always use a larger,
but seldom a smaller amplifier than recom-
mended.

Mikes, speakers, phono attachments plug

|N Part 1 of this serics, which started in
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PART IIl PLACEMENT

into the amplifier like an elccetric table lamp
plugs into a light socket.

If your church has a baleony, or if you
want Chimes for vour church, sce the data
below.

If you want extra loudspeakers in Sunday
School. social or overflow rooms accommo-
dating less than 250 people. use 1 speaker
in each room. and 1 speaker for cach group
of 250 people in larger rooms. Use volume
controls for individually adjusting the vol-
ume of speakers in separate rooms.

Churches located where cxtreme noise
conditions have to be contended with, or
churches with unusually high ceilings, may
require the next larger size amplifier than
recommended. This is not likely, however,
except in rare cases, if the amplifiers are
conservatively rated.

Your sound system can be used for beauti-
ful Chime music by installing one or more
speakers in the belfry and connecting a
Record Playver to your amplifier. Use speak-
ors mounted in I'rojectors or Trumpets, and
point in any direction or directions. A 60-
to 75-watt amplitier with 4 Trumpets covers
a 1- to 2-mile radius around your church,
A 30- to 40-watt amplifier with 4 Projectors
covers a lz- to l-mile radius (depending on
street noises), For shorter distances use a
25-, 24-, 22- or even a 20-watt amplifier,

If you use the amplifier for both Chimes
and indoor sound, order the larger ampli-
fier, either the one specified for Chimes, or
the one recomnended for church intevior.
Example: If the recommended amplifier for
church interior is 25 watts, and the proper
amplifier for your Chimes is 4¢ watts, then

RADIO-CRAFT

the 40-watt job is ample for both., Alse
amplify organ musie, services or play any
records.

The seating capacity of a balcony should
be included in choosing the power of your
aniplifier. If you require only 2 speakers, no
special provision for the space under the
balcony is usually necessary.

If, however, the seating capacity includ-
ing the balcony requires 4 or more speakers,
we suggest that half the number of speakers
recommended be mounted in horns (Projec-
tors or Trumpets). This permits directing
the sound more effectively towards the au-
dience under the baleony.

In long narrow churches without balconies
use horns; but if your church is of this
shape and also has a balcony it will not
be necessary to add additional horns except
in unusual cases.

The value of sound equipment proves it-
self when appropriate organ or chime music
is played as the funeral cortege enters and
leaves the grounds. Then too, sacred twi-
light and Sunday concerts are becoming in-
creasingly popular in many communities.

Equipment needed is the same as for
Chime Systems. The amplifier and Record
Player can be loeated in the office or any
convenient room, with the Projectors or
Trumpets mounted on the roof, preferably
in a grilled ¢nclosure of some kind to pro-
tect them from the weather.

A sound installation for a cemetery is just
as simple as any other sound system. 1f your
cemetery is not wired for eleetricity, use
convertible amplifiers.

(Continued on page 563)
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(Cover Feature)

EDICATION ceremonies were held

last month at the new Allison Park,
Pa., home of KDKA, 19 years and 2
days after it broadcast the world’s first
scheduled radio program, with only
0.1-kw. power, on what was destined to
be the inauguration of the Radio Broad-
cast Industry as we know it today.
Radio-Craft extends its very best wishes,
and hopes that the eventful and illustri-
ous pioncer past of “old KDKA” fore-
shadows an equivalent frontier future
success for “new KDKA,” here illus-
trated.
{Continued on page 552)
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N extensive sound system adds thrills

to the display at Marine Studios,
Marineland, St. Augustine, Fla. At its
“Oceanarium” 2-way conversations with
divers are amplified for hundreds of
visitors daily!

The arrangement of the loudspeakers
is shown in the diagram. The photo-
graphs are identified as follows:

A.—RCA public address system equip-
ment in Information Lounge at Marine

{Continued on page 6557)
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eonve'ctiny a 5-inch Te//y Kit
FOR RECEIVING A 9-INCH IMAGE

Here's a plan for building a “5-inch’ television receiver from a standard kit, becoming
familiar with its operation, and then making the necessary changes so that this basic kit
may operate a 9- or 12-inch Kinescope! Viewing is thereby greatly improved. It’s probably
the least expensive way so far suggested for obtaining a virtual 9- or 12-inch teleceiver.

HE writer begs his reader’s indulgence

for the delay between Part I and this,

the 2nd part of the series. There was

a large amount of experimental work
and an even larger amount of paper work to be done before
Part II could be released for publication,

However, the results obtained were even better than had
been expected and we feel confident that those readers who
convert their Meissner Kits according to the following in-
structions, will have a fine set; a considerable advance in
their knowledge of Television technique; and, withal, at a
cost entirely within reason. (See Part I, Nov. 1939 issue.)

4 NEW SECTIONS

The photos ahove show that 4 new sections have been
fastened to the main chassis.

Looking at the set from the front we see on top a wooden
box which holds the 9-inch tube and deflecting yoke.

On the right side there is a 2-stage image (pix) LF.ampli-
fier, and on the left side are the sweep output transformers
to match the deflecting yoke; we see also, the horizontal
damping tube, and a row of sweep controls.

At the extreme rear we have enclosed a high-voltage power
supply which delivers 7,000 volts at 1 milliampere to the
9-inch tube.

We wish to point out herc that the 12-inch RCA Kinescope
may be substituted for the 9-inch tube with absolutely no
electrical changes required!

Some readers may not care for the given arrangement of
these 4 sections. It is possible, too, that some readers may
want to use a 12-inch tube with mirrer viewing, which would
alter the layout. For high-definition television reception it is
imperative that the wiring and stray capacities be held
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PART I

down to an absolute minimm; all unavoid-
able capacities then should be accurately
known, and counterbalanced if possible. This
important factor should be kept in mind
when any alterations in layout are attempted.

CONSTRUCTION—UNIT NO. I

Prepare the small image LF. chassis from the drawing
(Fig. 2). Drill all holes exactly as shown and have your
local tinsmith “fold” the bends indicated on the sketch. The
2 sockets, the 2 image I.F. transformers, and the sound-trap,
are now assembled. The blue dot on each LF. transformer
should point toward the loudspeaker at the front panel.

The signal sequence is given in Fig. 3; and the schematic
circuit of the complete image L.F. channel is shown in Fig. 4.

It will be necessary to drill a %2-in. hole for each of the
4 grid leads in the side of the main chassis. Next, proceed
to wire-up the small chassis, leaving the grid wires off until
the small chassis is fastened to the main chassis. Run a
twisted pair of filament leads from the Sync. Separator
socket to the 2 sockets in the small chassis. Run a “B-plus”
lead from the main chassis to the terminal strip in the small
chassis and also solder a ground lead from the main chassis
to the small one. Now solder the grid leads in proper order,
and as short and direct as possible. The plate leads, the
grid-return leads, and the grounded connections should be
checked against the schematic of Fig. 4 and the signal
sequence of Fig. 3. The values of all resistors must be as
shown, otherwise the combination of sensitivity, stability and
band-width will be upset.

REALIGNMENT—WITH 5-IN. TUBE IN PLACE
Having completed this stage of the conversion the next
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step is to realign the image I.F. channel
while still using the 5-inch tube. Align-
ment of wide-band television I.F. ampli-
fiers is a difficult and tedious task even
when all necessary equipment is avail-
able, as fortunately it was in the writer's
case,

For example, the development of the
present circuit required the use of a
8500 Standard Signal Generator, an
Impedance Bridge, a sensitive Vacuum-
Tube Voltmeter, a 10,000-volt Electro-
static Voltmeter, a Television Alignment
Wobbler, and an Oscilloscope.

However, the only equipment actually
required in the realignment process is
a fairly good shop oscillator, and a
V.-T.Vm. with low input capacity and
range from 1 to 10 volts. A few sheets
of square graph paper should be pre-
pared as shown in Fig. 5. The ideal
response curve is shown in Fig. 6. Five
important items should be kept in mind
during the alignment process:

(1) Always start aligning at the last
I.F. stage feeding into the image-detec-
tor. The V.-T.Vm. is connected between
ground and the junction of the 2 chokes
in the image-detector cathode circuit.

(2) Be sure to disconnect the grid
lead of the preceding I.F. transformer
as otherwise resonant effects of the grid
winding will upset results.

(3) Measure and maintain a constant
bias of 2 volts on the stage being
aligned.

(4) Maintain the signal generator
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output constant, at say 50,000 micro-
volts, through the range of 7 to 15 me,
on the stage under alignment. Reduce
the signal generator output, from stage
to stage, but leave the bias setting of
the I.F. amplifier at 2 volts throughout.

(5) When through aligning a stage
reconnect the grid lead and disconnect
the preceding one. The mixer-tube grid
must be disconnected and a 10,000-chm
resistor connected in series, as described
in the Meissner instruction sheet.

ALIGNMENT—WITH 5-IN. TUBE REMOVED

Since the addition of 2 stages to the
image amplifier modifies the band-width
to 4 megacycles the following details
must be strictly adhered to.

(1) Disconnect the high-voltage pri-
mary and remove the 5-inch tube, Place
the set upside-down on the work-bench.
Do not align the set on a metal surface
such as a kitchen table,

(2) Connect the V.-T.Vm. across your
shop oscillator (previously warmed up)
set at 11.5 me,, and adjust the attenua-
tor to 100,000 inicrovelts (equal to 0.1-
volt) as indicated on the V.-T.Vm. Now,
shift the frequency of the oscillator
from 8.25 mec. up to 14.25 me., and note
where the oscillator output varies, and
how much. It will then be necessary to
check, and set, the oscillator output each
time the frequency is shifted.

Having re-set the oscillator to 11.5
me. and 100,000 microvoelts, shift the

(Continued on following page)
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(Continued from preceding pege)
V.-T.Vm. to the junction of the 2 chokes
(No. 15-7501) and chassis. The oscilla-
tor is fed to the grid (No. 4 pin on each
socket) of the 4th image-amplifier tube,
connect a 5,000-chm resistor from grid
to chassis, temporarily. The ceramic
trimmer is loosened all the way on the
5th image LF. transformer, and the
plunger screws are turned all the way
out, until a single peak is obtained at
11.5 me. Note the V.-T.Vm. reading,
and mark the graph paper at 11.5 me.
and 100 per cent. Now, shift the oscilla-
tor frequency to 9 me., set the attenua-
tor at 100,000 microvolts, and slowly
screw-in the ceramic trimmer until the
V.-T.Vm. reads as before. We now have
2 peaks in the resonance curve; the val-
ley between peaks is found by shifting
frequeney from 9 to 10 mue., noting the
reading on the graph, shifting from 10
to 11 me., and marking the graph, and
finally, shifting to 11.5 me. When the
2 peaks have been made equal the align-
ment of this stage is completed.

Disconnect the oscillator and 5,000-
ohm resistor, reconnect the grid lead,
and disconnect the grid lead on the 3rd
image-tube. Connect the 5,000-ochm re-
sistor from grid to chassis as before.
Reset the oscillator output to 50,000
microvolts and the frequency to 11 mc.

Eme

FOWER
+ 300, Sucpey

Loosen the ceramic trimmer on the 4th
image I.F. transformer and turn the
plunger serews about half-way in until
one peak shows at 11 me. Shift fre-
quency to 9.5 me. then slowly screw-in
the ceramic trimmer until the same
reading appears at 9.5 mec. The overall
graph will show about 15 per cent dip
in the valley between peaks, The align-
ment of this stage is now done.

We shift now to the 3rd image L.F.
transformer and 2nd image-amplifier
tube. Proceed as before, but reduce the
oscillator output to 25,000 microvolts.
Turn the ceramic trimmer out all the
way and the plungers nearly all the
way in. Set the oscillator to 10.5 me.
and obtain maximum reading on this
peak. Serew-in the ceramic trimmer and
obtain the same reading at 9.5 me. The
valley between peaks is now wiped-out
and the response should be flat, or near-
ly flat, between 9 and 11.5 me.

We proceed now to the 2nd image
transformer and Ist image-amplifier
tube. Set the oscillator to 12. mc. and
10,000 microvolts,

Incidentally, in order to reduce atten-
uator output and still get fair accuracy,
use a voltage divider consisting of a
900-ohm and 100-ohm carbon resistor
across the output posts. This will reduce
the input voltage to the set to a value

1,10 that across the attenuator posts
at the generator. Thus when the
V.-T.Vm. reads 0.1-volt across the total
resistance, the voltage at the junction
of the 2 resistors will be 0.01-volt.

Unscrew the ceramic trimmer all the
way, and unscrew the plungers 3 -out,
until one peak shows at 12 mec. Screw-in
the ceramic trimmer until the 2nd peak
appears at 8.75 me.

Now take an overall response curve
from 8 mec. to 14 me., in 1-me. steps, on
the graph paper.

The curve should show 50 per cent
response at the carrier frequency of
12.75 me., 100 per cent response at 11.5
me. straight across up to 8.75 me., and
drop abruptly to zero at 8.25 me. The
sound-trap should be set for maximum
attenuation at 8.25 mc. and the adjacent
channel-trap set for maximum attenua-
tion at 14.25 me. Slight retouching of
the plunger screws may be necessary to
get the best response curve, In this re-
spect a graph record of each stage's
response would be helpful in locating
the weak point on the curve and the
proper plunger to adjust. The alignment
of the image LF. channel is now com-
plete. Where do we go from here? Next
is the comparatively simple job of align-
ing the sound I.F. channel.

(Continued on page 554)
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SOUND ENGINEERING

“Free peﬂ'yn and ﬁc(w'.fo‘ty Service
For Radio- é‘mﬁt Subicribers

Conducted by A. C. SHANEY

This department is being conducted for the benefit of RADIO-CRAFT

subseribers. All design, engineering,

or theoretical questions relative

to P.A. installations, sound equipment, audio amplifier design, ete., will

be answered in this section. (Note: when questions refer to circuit

diagrams published in past izsues of technical literature, the original,
or a copy of the circuit should be supplied in order to facilitate reply.)

No.

The Question . . .

I have an amplifier which I wish teo
rebuild to one of higher gain and with
more inputs, without adding too many
transformers.

Will you kindly send me a sketch cov-
ering this. I wish three microphone in-
puts and one phone and would like to
use 3 6SJ7 tubes in the
input stage, followed by

3

vides for independent control for etch
one of the 4 inputs without affecting
any of the others,

It will be noted that a master volu ne
control is incorporated ahead of the
grid of the 6N7 inverter. The self-bal-
ancing inverter employs feedback by
using a common grid-return resistor| in

amplifier is increased. Similarly, when
the control is set at the opposite end, the
0.003-mf. condenser bypasses the 1.5-
megohm feedback resistor to increase
the amount of high-frequency feedback,
which, in turn, cuts the high-frequency
response of the amplifier.

A separate G-volt 13%-amp. filament
winding is employed to heat the three
68J7’s and two G6SCT7's. It will be
noted that onc side is grounded, as
this arrangement produces less hum
than the conventional center-tap-to-
ground cireuit.

Complete informa-
ticn on how to make a

~ REV.SED FA

6NT's or 6YT’s, and in

the final, 6L6’s. ey
What would be the \,’\JE—
best inexpensive output +
meter for above, for use S
across a 500-ohm line?
M. H. CANDEE,
Candee Radio Shop,
Pasco, Wash.

The Answer . . .
Figure 1 gives a cir-

cuit diagram of a 9-

tube, 25 watt, high-

o eatasy Sredil HNNEF ATt

{ oy
P N

10-
(%3

fidelity amplifier, which

i
Ry

"B 280,
(we PiLTEA 20}

calibrated volume indi-
cator, will be found in
the December, 1939,
issue of Radio-Craft,
pg. 343, “How to Add
1 to 14 Modern Fea-
tures to the All-Push-
Pull Direet-Coupled 30-
watt P.A. Amplifier.”

The Question . . .
As per your an-
nouncement in Novem-
ber Radio-Craft, 1 am
submitting my P.A.

fulfills wyour require-
ments. Three 68J7’s are
used for microphone preamplifiers. Two
68C7’s are used for electronic mixers
for the 3 microphones, as well as for 1
phonograph input. A 6N7 balanced in-
verter provides a push-pull signal for
a pair of 6L6G output tubes.

It will be noted, that a no-bias cir-
cuit is employed in the input stage. This
circuit eliminates the necessity of using
cathode resistors and bypass condensers.
It also eliminates all sources of hum
associated with the use of these com-

ponents.
The 4-position electronic mixer pro-
o e —
HIGH=FIDELITY —

AMPLEER A

o
O
3
AW
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the 6L6G grid circuits. A 30-mf. by-
pass condenser should be connedted
across the 250-ohm bias resistor and
output stage. This considerably re-
duces 3vrd-harmonic distortion.

The tone control circuit is of a nivel
nature, in that it is in the feedback :ir-
cuit, It will be noted that when the
0.003-mf. condenser is placed at groind
potential through the 2-meg contrel,

part of the high frequencies from the
feedback circuit are shunted to grou nd.
As less high frequencies are fed h:ck,
the higher-frequency

response of the

headache.

I own a United Sound
Engineering amplifier, rated at approx-
imately 30 watts. I am unable to give
you a circuit diagram of this model, as
the original manufacturers are no
longer in business.

The main kick on this amplifier is
lack of gain, I understand this job never
had sufficient gain and I would like to
know if there is some more or less sini-
ple method for inereasing its gain.

I can get pretty good results if the
gain controls are on full, but this, also,
ihereases hum, so that it is very

(Continued on paye 569)
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A

NEW CIRCUITS
IN MODERN RADIO RECEIVERS

The details of the modern radio receiver circuits that make

(1] TUNING INDICATOR FOR FREQUENCY
MODULATION RECEIVER

Stromberg-Carlson Model 480—(Fig.
1). For an R.F. or LF. signual of con-
stant intensity such as we are dealing
with here, obviously we cannot uze the
wsual type of resonance indicator. An
entirely new and novel upproach to this
problem has been used in this receiver.
The circuit is shown in Fig. 1.

In accordance with the operation of
the usual frequency diseriminator cir-
cuit, the ungrounded cathode, U, of the
6H6 diseriminator will remain at
ground potential at exact resonance,
will become positive as the LF. signal
falls below resonance with the circuit
and will become negative as the LF.
signal rises above resonance of the cir-
cuit. Although in a frequency modula-
tion receiver the frequency is rapidly
shifting through wide values, the aver-
age voltage at U will he zero only when
the tuning is correctly centered with
respect to the signal.

While the A.F. is taken from this
point, there is also added a filter for
the resonance indicator circuit. This
filter consists of R and C. Point V is
therefore at the average potential of U,

F. L. SPRAYBERRY

the A.F. being filtered out,

When the signal is above resonance
of the LF. amplifier point V becomes
negative with respect to ground causing
conduction in diode D1 and R1 resulting
in point W becoming negative by the
drop across Rl. Grid W of the 6F8G
hecomes negative likewise and point Z
of the 6F8G loaded plate becomes more
positive. The ray control electrode in one
side of the 6AF6G ray control tube is
connected at Z and the shadow angle in
one side of it decreases.

With the signal below resonance of
the 1.F., point V will have a positive
D.C. value causing conduction through
D2 and R2, making point X positive, by
the drop across R2 and the X grid of
the B8FR8G likewise positive. Being in
the 6F8G triode having no plate load,
an increasing current will be drawn
through R3 making point Y more posi-
tive; and with the W grid of the 6F8G
unchanged here, the plate current of
the loaded 6F8G triode will reduce as
before with the potential of Z increas-
ing, and the same shadow angle rve-
ducing.

At resonance, V will he at zero, caus-
ing zero voltages at W and X and a

well-known

them “different” from previous designs are tllustrated and
described each month by a

technician.

NUMBER 30

minimum voltage at 7Z with a corre-
sponding maximum shadow angle. The
other ray control electrode is used for
indicating resonance in the amplitude
modulation receiver.

(2} EFFECTIVE HUM CONTROL IN AC.-
D.C. SETS

Emerson Models CU-265, CULW-261-
262-265 and 274—(Fig. 2). An effective
means of diminishing hwm in these re-
ceivers is employed through imtroducing
the hum component into the detector
grid so that the amplified component
will appear in reverse phase at the out-
put.

The circuit as in Fig. 2 consists of a
capacity-resistance divider C-R which
introduces approximately 1/7 of 1%
(about 1/600th of the total hum com-
ponent from the rectifier cathode into
the detector grid. This hum component
is amplified approximately 600 times by
the 12SF5GT and 50L6GT and its phase
is reversed twice (once by each tube).
so that at the output plate it is again
in the same phase as at the rectifier
cathode. Since we have a hum com-
ponent at the 50L6GT plate of the same

(Continued on page 549)
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SERVICING PUZZLERS

Solved 6y the Use oj o1t fgaipment

® . Poor Tone Quality. A Westinghouse

WR 116 was brought in with poor
quality of tone, with all voices raspy
and guttural, After tubes and voltages
were checked, all bypass, filter and
coupling condensers were disconnected
and checked, Since this set is A.C.-D.C,
the chassis is isolated from the “live”
circuit, yet a careful measurement with
a Weston Model 772 Analyzer showed
approximately 0,5-volt D.C. from chassis
to “B-" leg. The D.C. resistance was
600,000 ohms and careful tracing showed
the leakage to be caused by a cardboard
filter condenser covering having ab-
sorbed moisture, allowing a leakage
path to chassis. This trouble would not
have been located with an old-type volt-
ochmmeter.

Walter A. Cobb

® Intermittent Drop in Volume. A GE

M-81 receiver used in a sick-room
was received for test, to be returned the
same day. Intermittently, the radio set
would drop in volume. On the slightest
provocation, such as a static impulse or
the contact of the test leads, the set
would snap on and play perfectly for a
long time. This condition made ordinary
test methods impractical. The only solu-
tion was to let the set operate with an
oscillator feeding the input and a V.T.-
VM. progressively connected to the vari-
ous cireuits to determine if the signal
voltage at any point would drop simul-
taneously with the drop in volume when
the set acted-up.

The first time the set dropped in
volume, the V.T.-VM. was connected
across the volume control and no deflec-
tion was noted when the receiver
dropped in volume. This localized the
trouble to the A.F. end. The only time 1
would devote to this set was when the
audio signal in the speaker would drop.
The following was the result of the read-
ings taken at the intervals of volume
decrease: Volume control—no change;
grid of 75 tube—no change; plate of 75
—change. The test also showed no A.C.
voltage across the cathode resistor un-
til a drop in volume would occur, in-
dicating an intermittently-open 10-mf.
cathode bypass condenser.

A. R. Davidson

® Intermittent Fading. A Majestic 200

receiver was brought in for fading,
operating for days at a time, and then
fading for a like period, All tubes, cou-
pling and screen condensers were checked
and found OK. No voltage changes on
the fade. Finally a high-resistance volt-
meter showed an intermittently-open
A.V.C. condenser located on top of one
of the shielded coils.

J. D. Harrington

® Insensitive on Sections of Shortwave
Band. A Philco 116 X receiver was

RADIO-CRAFT for MARCH,

No. 3

In the recent Weston Contest. in
celebration of the 50th Anniversury of
Weston Electrical Instrument Corp.,
on “How Modern Test Equipment
Helped Me Solve a Difficult Servicing
Problem,” many letters were submitted
which have general interest as typical
of today’s servicing requirements. A
third group of letters is presented here
in the form of servicing notes which
may prove of value in enabling the
Servicemuan to obtain the greatest pos.
sible usefulness from his test equip-
ment.

found to be very insensitive on sections
of the shortwave band. All the voltages
and resistances were checked with the
factory wiring diagram and found with-
in normal limits. Alignment of the set
was tried, but still it would not funetion
properly. Condensers were checked and
found OK. A gensitive chmmeter was
used to locate a high-resistance leak,
caused by humidity, in the tuning con-
denser from the stator of the oscillator
plates through the insulators to the
ground.
Robert H. Douglas

® Fading After Short Operation. The

radio set under consideration was a
Fada 42. Fading persisted after check-
ing of usual parts eausing such trouble.
A Weston Model 772 Analyzer was used
for checking of all tube voltages and
currents. (The set uses a 27-type diode
detector with a detector amplifier, for
A V.C. action on the R.F.)

Readings showed that the A.V.C. tube
current increased gpradually after the
set was turned on, and the controlled
R.F. bias increased with this A.V.C.
action. Also, the filament voltage on all
tubes was slightly high, After recheck-
ing resistors for change in value, the
filament voltage was considered.

In this section, line voltage runs ahout
130 V., A.C. The transformer voltage
switch was in the High position so
there should have been no trouble from
that source, but the low scale of the 772
ohmmeter showed less than 14-chm
across the switch terminals. The low-
voltage tap was disconnected from the
switch and the fading ceased. The switch
was shorted internally.

My theory is that the high filament
voltages increased the signal through
the R.F. tubes to the A.V.C. tube and
also caused the A.V.C. tube to ab-
normally bias the controlled tubes be-

1940

cause of the greater rectified current as
the cathodes heated.
Howell B. Axtell

® No Volume; :nd Distortion. This com-

plaint was made on an older radio
set, a Model 290 Majestic having A.V.C,
and interstation noise suppression. A
quick check with a 1000 ohms/volt meter
revealed that the coupling condenser be-
tween the 57 1st audio and the type 47
output tubes was leaking. After replac-
ing the condenser, the set played just
about the same as before.

Further voltage measurements in-
dicated very little dJue to the high-
resistance circuits employed in detector
and A.V.C. One clue to the trouble was
apparent when the volume control was
advanced from minimum to maximum.
At or near minimum the set played
weakly, but as the control was ad-
vanced, the signal disappeared entirely.
In circuits of this type, where the aver-
age meter renders any reading useless
because of the comparatively large cur-
rent necessary to operate the meter,
the use of a supersensitive voltmeter is
imperative, )

The sensitive meter immediately
showed that the type 57 1st audio grid
voltage assumed a higher negative bias
as the volume control was advanced.
Finally this voltage reached a value
sufficient to bias the tube to cutoff.
Actually the faulty part was the cou-
pling condenser between the 2d-detector
diode load resistor and the 57 tube’s
grid. The condenser was leaking enough
to impress a negative potential from the
A.V.C. buss on the 1st audio grid.

John W. Nicholls

® Occasional Popping Noises. An RCA

281 was brought in with an unusual
complaint of occasional popping noises
at infrequent intervals sounding like
static discharges from metal structures
to ground.

After isolating to A.F., I applied A.F.
surges (400 cycles) stage by stage,
noting output on a db. meter. It proved
to be the driver transformer which oper-
ates with no D.C. in primary. The A.F.
is fed through coupling transfer con-
densers from preceding stages. Putting
D.C. through the primary, an ma.
meter gave another check showing in-
termittent jumps in current.

Omar A. Bean

® Weakening Volume Until Signal In-

audible, After about 5 minutes of
normal operation, a Philco 37-116 re-
ceiver would begin to weaken in volume
until the signal became inaudible. Re-
tuning would bring in the signal, though
several kilocycles off calibration. This
peculiarity would develop only on the
Broadcast band with the Magnetic Tun-
ing switch in the “off” position. All

(Continued on page 575)
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RECENT ADVANCES IN

Within the past year several marked advances in oscillator destgn—
ing in frequency stability heretofore obtainable only with elaborate
yond the scope of most experimenters and Servicemen. Three

HREE especially notable advances
in oscillator design will be described
with the thought that they will be
of service whenever a source of
radio or audio frequency voltage hav-
ing improved stability from frequency
drift is required, such as in superhet,
receivers, service oscillators, beat-fre-
quency oscillators, electronic musical in-
struments, amateur radio stations, ete.

LAMPKIN "RELATIVE IMPEDANCE"

OSCILLATOR

Circuit No. 1.—The 1st development
to be considered is generally attributed
to G. F. Lampkin, though his work is
supplementary to that of F. B, Llewel-
lyn who is responsible for much of the
basic research in stabilized oscillators.

Mr. Lampkin’s development is de-
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C. W. PALMER, E.E.

pendent upon well-known prineiples of
the relative magnitudes of inipedances
in tube circuits. In the Proceedings of
the 1.R.E. for March 1939 he explains—
“A useful concept in regard to stability
of oscillators is that of relative im-
pedances. An oscillator in general con-
sists of a tube exciting a tuned circuit.
The frequeney of oscillations depends
upon the net impedances of the tube
and eircuit in combination, The imped-
ance of the tuned circuit itself very
nearly can be fixed, since it depends
chiefly on physical dimensions. Then any
method which will minimize the imped-
ance of the tube relative to that of the
circuit will result in greater stability.
This will be true for variations from
tube to tube, for variations in a given
tube due to changes in temperature,
operating voltages, physical dimensions,
and aging, and for variations in load
applied through the tube.”

The above concept can be applied
directly to most crystal-controlled oscil-
lators in which the crystal functions at
series resonance. The tube capacity lies
in series with, and is several hundred
times larger than the equivalent reso-
nant capacity of the crystal. Any change
of capacity in the tube appears, in the
combination, reduced by the ratio of
erystal-to-tube capacity and thus can
vary the oscillation frequency only
slightly. In the well-known hi-C oscilla-
tor, the tube capacity is effectively in
parallel with a much larger lumped
capacity so that changes in the tube are
a relatively small part of the whole.

In Figs. 1A and 1B are shown meth-
ods whereby the tube impedance may
be reduced relative to the circuit im-
pedance. In 1A is shown a Hartley-type
oscillator, with one side of the circuit
grounded and the tube connected across
the entire circuit in the usual way. In
1B the tube is tapped down into the coil
and includes only a portion of the cir-
cuit. For the circuit of Fig. 1A the fac-
tor (N2/N1). is equal to unity (1). In
Fig. 1B the same quantity can becone
as small as 0.05. The reduction applies
not only to temperature effects hut in
general to all influences of the tube on
the oscillator frequency.

As the tube is tapped down into the
coil a point is reached where it tends to
take off into parasitic oscillation at a
frequency determined by the inter-ele-
ment capacities and the included turns
(only a part of the coil). Such oscilla-
tions can effectively be suppressed if a
non-inductive resistance having a low
distributed capacity is connected in the
grid or plate circuit of the oscillator.

RADIO-CRAFT

It should be located close to the tube.
The best value ranges from 50 to 25,000
ohms depending upon the frequency and
circuit conditions,

BRUNETTI “TRANSITRON" OSCILLATOR

Circuit No. 2—The 2nd development
to be described is a new circuit known
as the “transitron” oscillator. This os-
cillator is similar in many respects to
the dynatron or secondury-emission os-
cillator which found favor a few years
ago in radio receivers and testing equip-
ment.

The trouble with dynatron oscillators
was that they varied with aging of
tubes. The result, of course, was varia-
tion in calibration over a period of time
and eventually complete failure of the
oscillator when the secondary emission
from the plate dropped below a certain
eritical value.

In describing the “transitron” oscilla-
tor in the Proceedings of the I.R.E. for
February 1939, C. Brunetti explained
the following facts—*“The solution of
the difficulty with dynatron oscillators
was supplied with the introduction of
the triple-grid tube employing negative
transconductance but it appears that
not all are aware of this. It is the
logical tube to replace the dynatron
since it has all the advantages of the
latter without the disadvantages. It
possesses cssentially the same type of
negative-resistance characteristic as the
dynatron but has the advantage in that
its characteristic is independent of sec-
ondary emission and remains practically
constant throughout the life of the tube.
To this similarity may be added the
convenience that with only a slight
nodification of the circuit any triple-
grid tube if originally employed as a
dynatron may be converted to one dis-
playing negative transconductance.”

A type 58 variable-mu pentode con-
nected as a transitron is shown in Fig, 2.
The voltage Vg is chosen so as to make
grid No. 3 negative with respect to the
cathode. Electrons attracted by the high
positive potential of grid No. 2 (virtual
anode) are repelled by the negative
potential of grid No. 3. Thus grid No. 3
with its retarding field acts as a virtual
cathode. A slight negative increase in
voltage across terminals A and B is
transmitted simultaneously to both the
virtual anode and grid No. 3 causing
the latter to repel more electrons and
the net current to the virtual anode to
increase. The transconductance between
grid No. 3 and the virtual anode is
therefore negative.

A current-voltage curve for the cir-
cuit of Fig. 2 is shown in Fig. 3. If the
voltage V2 is set at 86 volts a direct
current of 5 milliamperes will flow. This
MARCH, 1940
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OSCILLATOR CIRCUITS

one of radio’s bases—have been made in research laboratories result-
piezocrystal setups, combined with compensating networks far be-
especually notable advances in such oscillators are here described.

s illustrated by point 0 which is called
the “operating point.” At this point the
slope of the charactevistic curve is fairly
constant and negative. A small alter-
nating voltage applied across A and B
will cause an alternating current to flow
180 degrees out of phase with the volt-

highest [requency obtainable, It repre-
sents only the highest frequency at
which a good waveform still obtains as
shown by inspection on an oscilloscope.
In all cases the ratio D=L/C is less
than 30,000,000, If a good waveform
were not a prerequisite the upper fre-

onance cireuit (coil and condenser in
parallel}) might be used by exchang-
ing its position in the bridge with R2
or R3.

In orvder that the circuit may os-
cillate, a slight unbalance is required.
Accordingly R1 must be given some

age. This indicates that the voltage is queney limit could be extended consider- R2.R3
working into a negative resistance. ably into the R.F. region, with the value slightly smaller than S0
By applying a small negative bias to coils of Table I by additional reduction R4

grid No. 1 the total current flow to the
anode may be controlled and the nega-
tive slope of the current - voltage char-
acteristic may be varied. An increase
in negative bias will cause a decrease
in the slope. A more practical circuit
than that shown in Fig. 2 may be had
by replacing the bias between grids Nos.
2 and 3 with a large cohdenser as in
Fig. 8. The bias for grid No. 3 is then
supplied directly from the cathode
through the high resistance (1 megohm)
in the cireuit.

If a condenser in parallel with an
inductance and its associated resistance
is connected across terminals A-B of
Fig. 2 the circuit will oscillate. Oscilla-
tions in the parallel “tank” circuit will
hegin when the quantity L/RC is just
equal to the reciprocal of the slope of
the current - voltage characteristic at
the operating point. The quantity L/RC
is approximately the parallel impedance
of the *“tank” or tuned circuit at the
frequency of oscillation.

Undernermal conditionsthe transitron
oscillator will not experience changes
in frequency of more than a few hun-
dredths of 1 per cent for relatively large
variations in the “B” voltage if the
change in the tube capacity is negligible,

“A typical set of experimental data
showing the operation of the transitron
oscillator is given in Table I. These data
are obtained using a type 58 tube with
Vp=11 volts, V2100 volts, Vg= -10
volts; C1=0.1-mf. and R1=1 meg. Volt-
age V2 is chosen so that the operating
point falls near the center of the char-
acteristic. The No. 1 grid is tied to the
cathode. The anode and plate direct cur-
vents do not excced 3 milliamperes. The
minimum value of negative resistance is
-2800 ohms.”

“The upper frequency limit shown in
Table I does not represent, by far, the

of C. If a good waveform is desired at
still higher frequencies it is necessary
only to decrease both L and C to keep
the ratio L/C from becoming too large.
With ordinary tubes the transitron os-
cillator will produce oseillations from
the lowest audio frequency to about
20 megacycles! With the type Y54 acorn
this range may be extended at least 2
or 3 times.”

Transitron action may be obtained
with any ordinary 3-grid tube. Some
other suitable types are: 57, 58, 59, 89,
#C6, 6J7 and 6K7.

The magnitude of condenser Cl is
governed only by the requirement that
its reactance at the lowest frequency be
small in comparison with R1. The value
of R1 may be any value larger than
1 meg., though very good results may
be had if its value is kept less than 10
niegs. Condenser C1 may also have any
value from 1 inf. to 100 mmf., depend-
ing upon the desired frequency range.

MEACHAM "WHEATSTONE BRIDGE"

OSCILLATOR

Circuit No. 3.—The 3rd constant-fre-
quency oscillator is attributed to L. A.
Meacham of Bell Telephone Labs., and
was described in the Bell System Tech-
nical Journal for Oct. 1938. It consists
of an amplifier combined with a Wheat-
stone bridge as shown in Fig. 5.

The amplifier output is impressed
across ohe of the diagonals of the bridge
and the unbalance potential, appearing
across the opposite diagonal is applied
to the amplifier input terminals. One of
the 4 bridge arms R1 is a thermally-con-
trolled resistance; 2 others, R2 and R3,
are fixed resistances; and the 4th is a
quartz crystal suitable for operation at
its low impedance or series resonance.
A coil and condenser in series could be
substituted, and even a parallel res-

that the attenuation through the bridge
is just equal to the gain of the ampli-
fier.

It is evident that if all the bridge
arms had fixed values of resistance the
attenuation of the bridge would be very
critical with slight changes in any arm.
The thermally-controlled resistance R1
eliminated this difficulty. This arm has a
large positive temperature coefficient of

(Continued on page 569)
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TABLE I
L R Range of C Frequeney Range L L
Coil  (Henries) (Ohms at C. Max. C.Min. Low High Max. (X10°)
low freq.) (C inmmf.) (ke.) RC C. Min.
(C in mmf.)
1 5.00 200 9.00 0.200 23 159 2,780 2b6.0
2 0.506 30 6.00 0.020 91 1,580 2,810 25.3
3 0.301 120 0.90 0.016 300 2,292 2,790 18.8
4 0.0285 18 0.56 0.001 1,270 29,800 2,830 28.6
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SERVICING "ORPHANS"

nd

Even experienced Servicemen occasionally are stumped by the problem of servicing a

products of companies now out of business;

“private-brands’

"—radio sets for which the

marking on the set; or perhaps “loft” receivers—sels manufactured by small com-
or eren “custom-built” or “special’’ sets. It is the problems that may arise in connection

RESENT-DAY radio receiver serv-
ice practice calls for the use of
service manitals to locate the exact
wiring diagram of the set involved.
Provided with a wiring diagram and a
reasonable amount of service equipment,
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the average radio technician has little
difficulty restoring a standard receiver
to its original operating condition. In
following this practice day in and day
out the Serviceman finds that the inevit-
able schematic becomes a necessity and
unless it is available the proper service
procedure is not instantly apparent.

For example there are receivers man-
ufactured by major companies but mar-
keted under private brands; also so-
called *““loft” receivers manufactured by
smaller companies on contract; also
numerous custom-built or special receiv-
ers, any one of which may be brought
in for service and the service manual
or wiring diagram not immediately
available.

To service such receivers, the Service-
man needs a fair knowledge of the fun-
damentals common to all radio receivers
regardless of type or manufacture.
Standard service practice calls for re-
storing the circuit to its original condi-
tion and little thought given to the
possibility of simple changes that will
add improved operation and eliminate
frequent disability, With few exceptions
broadecast receivers are manufactured to
a certain minimum cost and that calls
for low safety factors of critical parts
and sacrifice of desirable features in
many instances. The Serviceman coming
in close contact with his customers can
often point out the advisability of
changes or improvements versus simple
repair of one defective part, a procedure
that will add profits to the till.

The purpose of this article is two-
fold, first it gives full information re-
garding the proper method of servicing
“odd” recemerq, or as a matter of fact
any receiver, without the use of a dia-
gram or service manual. Secondly, the
same mfmmatton will be found useful
in improving radio receivers during the
servicing operations.

EQUIPMENT

The following minimum service equip-
ment should be available:

(1) Tube-Tester.

(2) Combination A.C.-D.C. Voltme-
ter, D.C. Milliammeter and Ohmmeter
(the latter feature is also available for
continuity tests).

(3) Pair of Headphones.

The following additional equipment is
desirable, and given in the order of
inportance:

(1) Signal Generator.

{2) Condenser Tester.

(3) Vacuum-Tube Voltmeter.

RADIO-CRAFT

BASIC CIRCUITS

Basically, all radio broadcast receiv-
ers and their circuits are essentially the
same in that they employ (1) radio-
frequency amplification; (2) rectifica-
tion; (3) audio-frequency amplification:
(4) a loudspeaker; and, (5) a power
supply. Factors 1, 2, 3 and 4 are common
to both tuned-radio-frequency and super-
heterodyne receivers, and the latter also
calls for additional radio-frequency am-
plification at an intermediate frequency
in conjunction with 1 of 3 oscillator-
mixer methods, viz:

(1) A Mixer tube, either a triode,
tetrode or pentode, and an Oscillator
tube; the oscillator and signal voltages
are applied to the same grid. The 2
circuits may be coupled by a condenser
(capacity-coupled, through C4) as
shown in Fig. 1A ; or they may be induc-
tively-coupled by suitable mechanical
relation of the inductances L1 and L2,
L3. This method was very common prior
to the intreduction of special tubes for
this application.

(2) A Pentagrid Converter Tube may
be used, wherein the oscillator tube and
mixer tube are combined in 1 shell and
the 2 circuits electron-coupled, as shown
in Fig. 1B.

(3) A Pentagrid Mixer (especially
designed for shortwave or all-wave cir-
cuits), having 2 separate control-grids,
1 for the R.F. signal and 1 grid for the
oscillator voltage, and used with a
separate oscillator tube, as shown in
Fig. 1C.

While on the subject of osciliators,
it is well to point out there are prac-
tically only 2 types of oscillator-coils
used, one without a tickler winding and
the other with a tickler winding, these
are shown in Figs. 1D and 1E. The cir-
cuit in Fig. 1D, without the tickler,
oscillates due to eapacity feedback across
the padding condenser Cl, and is used
principally for the broadeast band or
lower frequencies. For the shortwave
bands, the tickler method (Fig. 1E)
gives more stable operation, especially
on the higher frequencies and is pre-
ferred and used for that reason. Tests
and adjustment to mixer-oscillator cir-
cuits will be described further on in this
article.

CIRCUIT FEATURES

Aside from the fundamental circuit
divisions previously mentioned, various
receivers include one or more features
developed in recent years including auto-
matic volume control; automatic fre-
quency control; noise limiters; signal
MARCH, 1940
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PRIVATE-BRAND SETS

receiver for which they can find no diagram. Such receivers may be so-called “orphans’—
dealer has no diagram, and the manufacturer of which cannot be determined by any
panies on conlract and having circuits that may vary during the run of the contract;
with receivers of these types which Mr. Leutz analyzes in detail in this useful article.

{gain) limiters; volume expansion for
record reproduction; devices to regulate
selectivity, sensitivity, audio volume and
audio characteristics, ete. Initial discus-
sions will be confined to basic cireuit
factors.

HOW TO START?

There are 2 approaches in starting
on a defective receiver, the proper one
depends entirely on how thovoughly the
customer wants the receiver serviced and
his willingness to pay accordingly. If
the repairs and repair costs are to be
confined to the single defect involved,
the difficulty may be located promptly
in many instances without elaborate
meter tests. The tubes are checked, re-
placed where necessary and the set
placed in operation. Under these cireum-
stances experience is often useful in
quickly determining the source of trou-
ble, and the correct procedure has been
previously described in the August and
October, 1939, and the January, 19.10,
issues of Radio-Craft under the title
“Emergency Servicing Without Test
Meters.”

The second approach, where the owner
requires a 1st-class repair job, and will
pay a fair price accordingly, calls for a
systematic check of the complete receiv-
er. An efficient procedure is as follows:

1. Check and test all tubes, making
replacements where necessary,

2. Test loudspeaker circuit; resistance
and continuity of the electrodynamic
speaker field; the resistance and con-
tinuity of the speaker voice coil, and the
output transformer voice winding, in-
dividually, by disconnecting one from
the other. Test for grounds or high-
resistance leakage between the speaker
field, voice coil and transformer voice
coil winding to ground. While testing
the continuity of the voice coil, the coil
itself should be moved back and forth
vigorously to determine that the flexible
leads to the voice coil are not partially
broken. Check the mechanical clearance
between the voice coil and pole piece.

3. Check the power supply, which may
utilize one of the following systems:
(a) Transformer, and either full-
wave or half-wave rectifier tubes,
as shown in Fig. 2A.
Transformerless, A.C.-D.C, sys-
tem, with series filaments and a
rectifier; see Fig. 2B.
A Voltage-Doubler Rectifier Cir-
cuit, per Fig. 2C.
A Vibrator Power Pack, per Fig.
2D.

(b)

(c)
(d)

RADIO-CRAFT for MARCH,
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(e) Batteries.
(f) A Motur-Generator, Dynamotor
or Rotary Converter.

POWER SUPPLIES

A large majority of all transformer
power supplies use a full-wave rectifier
tube. Occasionally a power pack will
have a single half-wave rectifier, and
for practical purposes, it can be con-
sidered either half of a full-wave circuit.
In some high-voltage power supplies, we
find 2 half-wave rectifiers used to make
a full-wave circuit; for example, two
281 tubes as shown in diagram 2A.

The principal difference between
transformer rectifier circuits is the mat-
ter of either choke or condenser input
to the filter. The choke input has the
advantage of better regulation, tending
to keep plate current constant and pre-
venting distortion in R.F. or A.F. tubes
due to current fluctuations. It also has
the advantage of less voltage strain
on the 1st filter condenser, Cl1, as shown
in the Choke Input circuit.

The condenser, C, in the condenser
imput type of circuit must be capable of
withstanding the instantaneous peak
A.C. input voltages (1.4 times the r.m.s.
value indicated on an A.C. voltmeter),
and consequently, this is a common point
of failure due to insufficient rating. To
correct this condition when a sufficiently
high-rating condenser is not available,
2 lower-voltage condensers may be con-
nected in series to get the desired result,
viz., two 16-mf,, 400-working-volts con-
densers in series in place of one 8-mf.,
475-working-volts condenser. When us-
ing series condensers for this purpose,
they should be shunted by equal, high
resistances to equally divide the total
strain across the 2 condensers; this is
shown by dotted lines in Fig. 2A. For
the above case, equal resistors of about
50,000 to 100,000 ohms would be satis-
factory.

To properly check a power supply, the
“B plus” lead to the receiver should be
disconnected and a dummy load substi-
tuted in the form of a resistor having
a value which will duplicate the receiver
plate load. The proper resistor can be
calculated from Ohm’s law, estimating
the receiver’s total plate load in milli-
amperes and the estimated plate voltage,

=—— This is resistor R in Fig.

Ip
2A. Under this condition, tests on the
power supply are independent of any
influence from possible defects in the
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parts of the receiver circuit.
power supply tests then consist
following {(under load):

Line voltage across primary of
transformer

Rectifier filament voltage.

Filament voltage to receiver
tubes.
A.C. voltage input to rectifier

plates (Y to ground).

Unfiltered D.C. (X-1 to ground).
Voltage drop across filter choke
or chokes. Knowing the total

(Continued on page 571)
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Fig. 2. Distortion and power curves, for single bL8,
plotted against varying ioads.

RODM the type of questions general-

ly asked about Speaker Matching

Practice, the writer believes that

some basic knowledge about this
sadly overlooked interconnecting link,
between amplifier and load, will prove
helpful to many readers.

For the sake of brevity, this discus-
sion will be confined to fundamental
output transformer considerations, aside
from their general academic treatment,
i.e., relationship of impedance, turns,
current and voltages, except where
these characteristies are of an unusual
nature.

For the sake of simplicity, the effects
of leakage reactance, core losses, in-
ductance, copper losses, capacitative
reactance, and the coefficient of coupling
will not be considered unless they affect
the basic problems involved.

THE SIMPLE OUTPUT TRANSFORMER
—AND Its IMPLICATIONS

The first important point to remem-
bher about output transformers is that
the primary and secondary windings are
not completely isolated from each other.
While they may be electrically insulated,

they are closely coupled magnetically.
In fact, this close magnetic coupling

aecounts for the reason that any circuit
connected to one winding, will produce
an equivalent reflected circuit in the

A.F.

AMPLIFIER

A concise discussion of @ number of interesting aspects
conditions of applications.No progressive P.A. technician

A. C. SHANEY

circuits will be propor-
tional to the square of
the turns ratio between both windings.

As is well known, a transformer will
transform (step-up or step-down) volt-
age and currents (proportionately to
turns ratio). It will similarly transform
capacity, inductance and impedance
(proportionately to the square of the
turns ratio).

If a 1-mf. condenser is connected to
the primary of an ideal transformer
having a primary-to-secondary turns
ratio of 1:2, the secondary will behave
like a 4 mf. condenser! See Fig. 1A. In
other words, if the primary of the
transformer “looks into” (connects to)
a 1-mf. condenser, the secondary will
be looking out of (appear to be con-
nected to a reflected) 4-mf. condenser.
(If the turns ratio was 1 to 1, then the
secondary would be looking out of a
1-mf. condenser.)

This means that the secondary will
no longer exhibit ideal characteristies,
but will definitely become frequency dis-
criminating, i.e, present a low im-
pedance at high frequencies; and a high
impedance at low frequencies.

Likewise, if an inductance of 1 henry
is connected to the primary of this same
transformer, the secondary will exhibit
an inductive reaetance equivalent to 4
henries. Sce Fig. 1B. Assuming that the
transformer itself is ideal (has an in-
finite inductive reactance), its sec-
ondary will become decidedly frequency-
discriminating inductively, and present
a high impedance at high frequencies;
and a low impedance at low frequencies.

Similarly, if a resistance (having a
constant impedance at all frequencies)
of 10 chms, is connected to the primary
of the same transformer, it will cause
a reflected impedance of 40 ohms to
appear in the secondary. See Fig. 1C.
Inasmuch as the impedance of the
primary resistor will not vary with fre-
quency, the secondary will likewise pre-
sent a constant impedance at all fre-
quencies.

These examples show how the sec-
ondary of the same transformer can be
made to behave 3 different ways though
nothing is actually connected to it!

reflection {from an in-
sulated primary to a mag-
netically-coupled secondary.
This busic phenomenon is the corner-
stone in our foundation for correct match.
ing technique.

THE FIRST TRANSFORMATION

The selection of the bhest load re-
sistance into which a power tube works
iz based upon a load which produces the
highest output with the least distortion.
Figure 2 gives characteristic power out-
put and distortion curves, of a single
616 tube, plotted against varying loads.

Although a 3,500-ohm load provides
for highest power output with minimum
total distortion, a 2,500-ohm is actually
recommended because the 3rd-harmonic
(which is very objectionable to the ear)
is less than 509 of its value at the
3,500-ohm load. This decreased load
condition causes a drop in power output
from 7.3 to 6.5 watts; and an increase
in total distortion from 6.8%: to 9.4%.
Actual laboratory tests show the ad-
vantage of losing some power and in-
creasing the total distortion as long as
the 3rd-harmonie is kept low. (In actual
practice, distortion is considerably re-
duced by push-pull operation and in-
verse feedback.)

Assuming we desire to mateh an
8-ohm speaker to the output of the am-
plifier, the turns ratio of our output
transformer would be

T V*z‘-— 2500 17.7
T a Zs B 8 B 1
T Primary Turns

=

Ta Secondary Turns
Zy Primary Load Resistance
Zs = Secondary Load Resistance

Although the turns ratio would be
17.7 to 1, its impedance ratio would be
Zy 2500 3125

Zs 8 1
If an 8-ohm resistor is connected to
the primary of our ideal transformer,
the secondary would present an im-
pedance of 2,500 ohms to the tube at
all frequencies. See Fig. 3A,
THE FIRST RESULTS
When we connect an 8-ohm speaker,

other. The relative magnitude of these They furthermore stress the effect of however, the picture becomes entirely
TURNS RATIO 1:2 TURNS RATIO TURNS RATIO 1:2 TURNS RATIO—1{:
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LOAD-MATCHING TECHNIQUE

of matching the output of an amplifier to a wide variety of loads under varying
or amplifier enthusiast should miss this expert and quthoritative discussion.

different. In the first place, the speaker
is partly inductive, because of the iron
pole-piece inside the voice coil. There-
fore it cannot be 8 ohms at all fre-
quencies. See Fig. 3B.

Assuming it was rated 8 ohms at 400
cycles, it is quite feasible that its im-
pedance would drop to 5 ohms at 60
cycles and gradually rise to 11.2 ochms
at 3,000 cycles. Knowing that the im-
pedance ratio of our transformer is
312.5 to 1, it follows that the reflected
load impedance “facing the tuhe” will
vary from 1,660 ohms at 60 cycles to
3,500 ohins at 3,000 cycles. Figure 2 tells
us that at 60 cycles (1,560-chm reflected
load) our tube will deliver 4.8 watts
instead of 6.5 watts (at 400 cycles).
This accounts for the apparent poor
low-frequency response of many speak-
ers. Similarly, at 3,000 cycles (3,500-
ohm reflected load), the power output
increases to 7.8 watts at 1.39° 3rd-
harmonic instead of 0.6-9% (at 400
cycles). This accounts for the increased
distortion at the high frequencies and
its associated irritating quality,

An analysis of these observations
crystallizes 2 interesting and annoying
facts. Under supposedly ideal speaker
matching conditions, we have:

(1) Amplitude Distortion—Varying
power output with frequency—
and it varies in a very unfavor-
able way. The low frequencies, to
which we are normally insensi-
tive, drop out.

Frequency Distortion—Varying
distortion 1with frequency—and
this, too, varies unfavorably. The
high harmonics, to which we are
normally very sensitive, build up.

The diseoncerting part of these dis-
closures is that few laboratories check
for these conditions of varying reflected
impedance during routine amplifier per-
formance measurements.

(2)

THE SPEAKER LINE
—AND Its COMPLICATIONS

For the sake of studying the effect of
speaker lines on performance, let us
assume our installation requires that
our speaker be placed 100 feet from the
amplifier. (Here, again, for the sake of
simplicity, line losses of negligible effect,

such as change of resistance with tem-
perature, ete., will not be considered.)

If a No. 20 wire cable is installed, this
line will have a resistance of 0.0164-ohm
per foot, or a total of 200 X 0.0164 =
3.288 chms (200 ft. of single-conductor
wire is requirved, or 100 feet up and 100
feet back). This series resistance adds
to the impedance of the speaker to make
a total of 11.28 ohms, at 400 cycles, See
Fig. 3C. This means that our reflected
load, at 400 cycles will now be 11.28 x
312,56 = 3,550 ohms, which is very sim-
ilar to our original set-up (without the
line) at 3,000 cycles.

Naturally, the increased reflected load
increases the 3rd-harmonie, and strange-
ly enough, actually puts more power
into the line (7.3 watts at 400 cycles,
compared to 6.5 watts without the line) !
This unusual conditicn, is characteristic
of most output eircuits, wherein the
operating plate load is less than load
indicated for optimum power output.
Charts showing the loss of power due
to mismateh do not take this into con-
sideration and may therefore be mis-
leading.

Aithough more power may be fed into
the line, it may not reach the speaker
because of the effective series resistance
of the line. The loss of watts power
across the line is

W = (Z.. = zu)w"

Wy = Watts loss in line
Zyx = Resistance of line
Zi. = Total Impedance of Load
W. = Total Power put into line
The actual power delivered to the
speakm equals

(Zx +Z..) )

2.2

7.3

CORRECTING THE FAULTS

If a 500-ohm line is run, of the same-
size wire, the loss of power would be
considerably less. It would also be easier
to reflect the optimum load to the output
tube. To offset this, however, the effi-
ciency of the line-to-speaker transform-

3.288
( i1.283)7'3 -

2.2 watts

11 288
5.1 watts

)73_

Loss of power — 30.5%

Csan yoa ﬁnﬁwet?

l.—How long can an 8-chm speaker line

be run?

2.—How do you calculate power loss in
speaker lines?

3.—What is the disadvantage of run-
ning long, high-impedance output
lines?

4.—What detrimental effects are pro-
duced by long, low-impedance speak-
er lines?

5.—How do you calculate the impedance
of in-between taps of an output
transformer?

6.—How would you automatically com-
pensate for variations in impedance
of cutting heads and speakers?

7.—What is the basic formula for design
of speaker power distribution net-
works?

All these, and many other questions
are ansiwered by Mr. A. C. Shaney in
this article.

er would enter into the calculations of
the actual power fed into the speaker.
If its losses exceed that of the low-
impedance line loss, it should not be
used. It is difficult to state any fixed
rules as to when a line transformer
should, or should not be used. The best
procedure is to check the relative effi-
ciencies and effects on output character-
istics with varying load impedances.

FEEDBACK
—AUTOMATIC COMPENSATION

The generous use of feedback will be
of material aid in compensating for
wide variations in speaker impedances.
It is important, however, that the feed-
back loop encirele the output transform-
er. For maximum compensation, it
should be connected to the load termi-
nals and not to the primary or a tertiary
winding. See Fig. 4A. This circuit is
known as a constant voltuge feedback
circuit.

When coustunt current is desired in
the output cireuit, the eircuit shown in

(Continued on page 575)
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SERVICING QUESTIONS & ANSWERS

HISS N AUTO-RADIO SET
(149) John W. McArthur, Ailey, Ga.

{Q.) I have a Philco 806 auto-radio
set which has me completely baffled. It
is being used with a J. F. D. cowl-type
antenna (100-inch) which should cer-
tainly give plenty of volume. It has been
tested and was found to be all right; and
aligned, which helped not at all. The
complaints are:

(1) All stations during the day, come
in with a hiss which varies in pitch.
When the station is in exact tune the
hiss is low in frequency but quite annoy-
ing. On weak stutions the hiss alntost
drowns out the speech or music, Turning
the tone control down reduces it a little
but the program nore.

(2) Vibrator harsh and hiss (no station
tuned-in) which is helped little by differ-
ent  vibrator, butfer condenser, ete.
Shorting the 1st R.F. grid cap to ground
stops it completely. In fact it is not very
bad when the antenna is disconnected,
but increases enormously when it is con-
nected and extended for playing.

I might add this is a rather unsatis-
factory location for daytime reception,
being over 100 miles from a station
(a 5 kw. outfit). But other auto-radio
receivers, some less expensive and of

poorer quality, perform almost like a
house set.

Would it he worthwhile, from the
standpoint of improvement of perform-
ance, to replace the LF. transformer
with new high-gain iron-core coils?

If you think the above mentioned an-
tenna doesn’t match the set kindly ad-
vise me how I may change it te do so,
as I don’t want to get another antenna.

(A.) To overcome the condition you
described, realign the LF. transformers
and R.F. circuits completely. Then short-
circuit the choke coil in the antenna cir-
cuit and realign the R.F. trimmer with
“rod” antennu connected.

“IGNITION" NOISE

{150) B, D. Cooke, Sidney, N. Y.

{Q.) 1 have in for service, a Delco,
Chevrolet car-radio set, model 985283;
complaint, motor noise. The set was in-
stalled in a 1938 Chevrolet coach.

All the usual precautions were taken
to overcome the noise—such as sup-
pressors, bonding, etc.—and this seemed
to help temporarily, but the interfer-
ence returned whenever passing under a
high-tension line and would continue for
a few minutes after the car was stopped
and the ignition turned off.

CASE HISTORIES OF P.A. SALES

NO. 6

OMPETITION today requires that the

modern funeral home aoffer its com-
munity every service and convenience
available. We learned that.an old-established
funeral director contemplated building a
new Funeral Home and contacted him as a
prospect for a Public Address system.

We first suggested a musical reproduction
system with turntable and amplifier in the
Service Room, and speakers in the Audi-
torium and the private Family Room. Such
a system offers organ music, vibraharp and
chimes or vocal music without the expense
of installing an organ or paying musicians.

_@’
—

1 (A » HEARING=AIDS)

— " .
lJA‘éI‘E AM"UF'E"I CrRYSTAL  CRYSTAL
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L
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We then suggested the use of a micro-
phone in the Music Room and another ut
the Portable Pulpit for the Minister. When
this met with their approval we suggested
they install hearing-aids to make the serv-
ice outstanding in completeness. Our cus-
tomers left the entire job up to us. We
itemized equipment and stated the price
which met with their approval and we
were given the contract.

In the main auditorium (40 by 20 ft.)
we used two 10-inch speakers in angle wall
bafles and 3 hearing-aid outlets. In the
family room (15 by 18 ft.) we used one
10-inch speaker with wall bafile and T-pad,
and one hearing-aid outlet.

All 4 hearing-aids have individual volume
controls und have dummy load in each aid
so that any number of them may be used
without affecting the operation of the
others. Two styles of earphones were used,
2 of the headband type and 2 of lorgnette
type.

The turntable has a crystal pickup and is
for 33 1/3 r.p.m. long-playing records.
Microphones are crystal with frequency re-
sponse of 40 to 10,000 cycles.

All this is powered with an 8-tube, 20-
watt amplifier with remote mixer, dual tone
and 4 mixing circuits. Gain is -130 db. on
microphone, and -80 db. on phono.

All wiring is concealed, with outlets in
the walls for microphones, speakers and
hearing-aids. The speaker line transformers
are installed in the speaker baffles.

While this is installed as a permanent
job, it can be made portable in & minimum
amount of time with extra speaker and
microphone cables. The diagram is here
shown in block form. Webster-Chicago umn-
plifier, speakers and microphones, and

(Continued on page 551)
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This seemed to indicate that the
trouble might be in the set but it per-
forms very nicely on the bench.

[t is a deep, staccato noise, and ap-
parently synchronized with the firing
of the plugs, as it varies in frequency
with the speed of the motor. However,
after the motor is shut off it maintains
a frequency similar to that of motor-
boating, then gradually dies out.

{A.) The symptoms described indicate
that the trouble lies within the receiver.
We suggest that the A.V.C. system be
checked carefully for open-circuited con-
densers or any that have changed
capacity. It is possible that the tiine con-
stant has been disturbed. Test also the
0.5-mnf. bypass condensers in the input
filter cireuits.

HUMS ONLY IN CUSTOMER’S
HOME

161) C. J. Swan, Buffalo, N. Y,

(Q.) We are experiencing trouble in
a Bush and Lane No. 12, a T.R.F. job,
using 24’s in the R.F., 27’s as detector
and 1st audio, and 45’s in the push-pull
output stage.

At the customer’s house this set has a
modulated hum on stations between 550
and 900 kec., stations above this range
are not affected. Brought into the shop,
the set plays OK; there is no noticeable
hum present on any station. Tubes test
OK, by-pass condensers were installed
across the power transformer primary;
all other condensers test OK. The tuning
condenser is encased and it would neces-
sitate the dismantling of the entire
R.F. section to get at them, a piece of
braided copper wire was soldered to the
protruding condenser shaft and ground
s0 as to insure good connection. Despite
all the precautions the hum was present
when the set was returned to the cus-
tomer’s house. There is but a slight
variation in line voltages between the
shop and the customer’s home. A pre-
liminary survey of the house wiring
gave no clue.

(A.) The trouble is caused by 1 of 2
conditions both of which are external to
the receiver.

One condition is a pick-up from an
A.C. line. That is, the antenna or lead-in
absorbs the radio energy directly from
an A.C. line in the vicinity. We suggest
changing the direction of the antenna;
and, the use of a good ground. Perhaps
the pick-up may be from wiring in the
walls, the only cure for which is to
change the location of the receiver.

The other condition which is similar
is a type of cross-modulation, and gen-
erally exists in the vicinity of powerful
stations. Some external rectifying ele-
ment causes rectification of the strong
signals and new or modulated frequen-
cies ure produced; in your case, with
hum. The only cure is locating the recti-
fier element and its elimination. Gen-
erally it is caused by poor grounds on
the A.C. feeder system. Check the condi-
tion location with a battery portable.

(Continued on page 575)
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THE BEGINNERS’ ALL-WAVER
Luild This 2 - Tube p/ay-in-éoi/ Lreadboard Keceiver

Experimental radio sets incorporating new ideas, for recei ving programs on wavelengths
helow 545 meters, have been described in radio publications from time to time. The newest
design, s a swell, all-around job which utilizes 2 of the new 1.4 V. low-drain battery tubes.

M. N. BEITMAN

ceiver which can be built quickly

and easily. The tuning range is 15
to 500 meters when used with proper
coils, covering the important foreign
and domestic 'phone and code Amateur
bands, as well as regular standard
broadeast programs.

You will find this circuit very interesting and educational,
The beginner can learn the essentials of radio building and
operation. The finished receiver is very neat in appearance
and will bring in plenty of real DX on all bands.

Before you begin to wire, you should mount all the parts
as indicated on the pictorial diagram. This is extremely
important for effective results. You can then start the wiring,
following the schematic diagram and checking your work
from time to time with the pictorial diagrani. As you proceed,
trace the completed connections with a colored pencil. This
will help you to remember exactly which connections have
already been made.

HIS 2-Tube All-Waver is a depend-
I able, battery-operated all-wave re-

< eront view

OF ¥AONT panEL

TESTING

After the set has heen wired, and one of the coils and the
two 1.4-volt tubes are in place, connect the “A” cell and
notice the filament glow in the tubes. This will serve as a
safety check to see if the filaments are wired correctly. No
glow indicates that an error has been made in the filament
circuit. When the filament glows, connect the “B” battery
and insert the headphones into the proper Fahnestock clips.

Now test the set to see if it will regenerate, Advance the
regeneration control to the right, and a whistle will be heard.
If you do not hear this whistle, check the connections to the
coil socket and the “B” batteries to see that they are wired
correctly.

- Next, connect the antenna and ground. With these in place
and the regeneration control just below oscillation (whistling
point), turn the tuning contrel and you will receive several
stations. You will find that adjusting the antenna trimmer
will help a great deal. The antenna condenser should be
adjusted, so that the detector tube will oscillate at all points

on the tuning dial. The point of adjustment depends entirely
upon the degree of absorption of the antenna circuit from
the tuning circuit. Once the trimmer is adjusted for any one
of the coils, no other changes need be made until a different
coil is used. This adjustment is not critical except when you
actually want some real DX. It is worth mentioning here
that a good aerial is essential for efficient shortwave recep-
tion, particularly for a set of the “DX"” (long-distance) type.
Both the aerial and lead-in should be well insulated and kept
as far away from walls, roofs, etc., as possible,

You will soon learn in using the All-Waver that broadcast

(Continved on page 553)
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STEWART-WARNER MODELS 01-5H1 TO 01-5H9 (CHASSIS MODEL 01-5H)

5-Tube Superhet.; 2 Bands, Broadcast and Foreign: Automatic VYolume Control; Phono Connection; Auto-
matic Pushbutten Tuning:
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Stewart-Warner 01-SH7.

To align the LF. stages. fced a 456-ke. sig-
nal through a ¢.1-mf. dummy antenna to the
front lug of the gang condenser and adjust
trimmers 1-2 and 3-4 for maximum response
in the order given. To adjust the wavetrap,
use a 456-ke. signal through a 200-mmf.
dummy antenna applied to terminal A and
adjust trimmer 5 for minimum response.
Next, feed a 1,500-ke. signal to terminal A
throuzh the same dummy antenna, turn dial
to 1,500 ke, and adjust the broadeast oscillator
shunt, trimmer 6, for maximum response.
Under these same conditions adjust the broad-
cast antenna trimmer No, 7 for maximum
response. Then turn the dial to 60¢ ke. and
with a 600-ke. signal adjust the broadcast
oscillator padder for maximum response.

To adjust the foreign band use a 14-mega-
cycle signal through a 400-chm dummy an-
tenna applied to terminal A. Turn the dial to
14 me. and adjust the foreign oscillator shunt
trimmer No. 9 for maximum output. Check to

Thess readings 1aken using a volimeter of 1000 ohms per volt.
NOTE A: The bias on the control-grids of the 8SA7 and 6SK7
lubes and on the diode plates of the 65Q7 tube is —2.7 volts
measured agoss femmtor No. 32, .

NOTE B: The bias on the conirol-grid of the 6F6G tube is

um@‘
T
ouTPut

Location of alignment trimmers.

sce if proper peak was obtained by tuning-in
image at approximately 13.1 megacycles. If
image does not appear, realign at 14 mega-
cycles with trimmer screw further out, Re-
check image. Under these same¢ cConditions
adjust the foreign-band antenna trimmer No.
10 for maximum output,

Connect the output meter across the voice
coil or between the plate of the 6F6G outbut
tube and ground in series with a 0.l-mf.
condenser, depending on the type of meter.
{The more sensitive tybe should be connected
across the voice coil.) Cannect the ground
lead of the signal generator to the G ter-
minal or the chassis. NOTE: Remove the con-
nector from between the A and X terminals.
Turn the volume control to the maximum
volume position and keen it in this position
throughout the entire alignment procedure.
With the gang condenser in full-mesh, set the
pointer at a point 13 ins. from the left flange
of the brown dial plate. This point corresponds

_18 volts measured across resistors No. 39 and 48.
NOTE C: The bias on the control-grid of the 6SQ7 1ube is
—4 volis megsured across Fesistor No. 33,

Normal operating socket voltages,

to the last mark on the low-frequency end of
the dial scale. If the pointer is incorrectly set,
it is only necessary to loosen the setscrews on
the dial drive drum and push the gang con-
denser in full-mesh, with the pointer properly
set, then retighten the setscrews.

The volume control is a l-meg. unit.

SERVICEMEN

Trlease let us know whother there are any par-
ticular types of radlo recelvers. or any partlcular
tynes of servicing procedure, not described Lo
past Radio Service Data Hheets but which you
would like o see In forthcoming lssues, Address
your letter to:

Editer. Radlo Serviee Data Sheets
RAD10-CRAFT Magazine,

99 Hudson St.,

New York. N. Y,
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273 Radio Service Data Sheet

ZENITH MODEL 6MF490 AUTO-RADIO (Ford Radio Model 91A-18805 Roto-matic)
6-Tube Auto Radio; Roto-matic tuning (single button for 5 stations): Beam-Tube Power Output, 4.5 W.; Tuning Range, 540 to 1,520 ke.;

=Y s
/’ﬁsnuu on

Automatic Volume Control; Current Consumption, 7 Amps.
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This receiver is cquipped with a "“fixed-variable® sensitivity con- .

trol located on the =ide of the chassis as shown in Fig. 8. The

control is set at the factory to a position which gives a sensitivity =8
of 7 microvolta at 1 W. output. It is found advisable to hold the t
receiver at this level ax any higher sensitivity may result in motor

noise or exceasive background noise and unless laboratory equip-

ment is available for measuring aensitivity, it is not advisable to

change this setting, ‘

ALIGNMENT

The signal for the entire alifnment procedure, both I.F, and R.F.,
ia fed through a special Zenith dummy (Part mumber STH42). The |
capacities in the Zenith dummy antenna as shown in Fig. 1 are
identical with the standard Ford antenna. If the Zenith dummy |
is not available, you can substitute the values shown in Fig. 1. "
Caution: Carc should be taken while making all adjustments
on the receiver to have the volume control turned full-on. The
intensity of the sigRnal should be reduced onmly ut the signal l

T0 %
CONT! ;0 L @0Oov.
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CONTROL MQTOR=
° d s Nglsl
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TUBE POSITION  WOQDEL SmFAH0

Zenerator,

LF.: The tuningg condenser is fully meshed (640 ke, The word
“@ial” must appear in the Roto-matic window. The signal generator
is aet at 455 ke. and fed through the antenna dummy 1o
the receiver. The wavetrap adiustment secrew A, soe
Figs. 2 and 8, is adjusted for maximum response. The
adjusting screws B, C. D and E are then adjusted, in
order, to maximum response on the output meter. (See
Figs. 2 and 3.) Wavetrap A is then adjusted for mini-
mum Tresponse.

R.F.: The tuning control is rotated until the condenser
plates are completely out of mesh (1.520 ke.). Set the
signal generator to 1,520 ke. Adjust the 1,520 ke. trim-
mer shown in Fig. 4 for maximum response.

Sst the slunal generator to 1,400 ke, Rotate the taning control
untll the flgnal Is heard and adjust the 1.400 ke, antenna trimmer
(se0 Fid. 3}, for maximum response,

Reset the signal Renerator to 600 ke.. and rotate the tuning
control until a slgnal is heant The condenser Rang s then rncked
slghtly while adjusting the 600 ke, pudider {see FIRg. 1} to
maximum readlng on the outpul meter.

Ab opening below (he speaker on the front of the receiver is
Dr;?l\'ldtd 80 that the outbut meter ruay be connected to the volee
coll.

If you have the type of output meter which i3 usually connected
to the plate of the output tuybe, {t ma¥ be adapted for thls 15pe
of connectlon by uslng an outbut transformer with the output meter
ieads cohnectvd 1o the primary. The secondary leads are then
connected across the voice coil.

UNDERSIDE VIEW
OF SOCKETS,
SHOWING

1940 Zenith-Ford auto-radio with Roto-
matic tuning (I button for 5 stations).

HOW
VOLTAGES

Use 000 ohms/volt meter; measure to chassis
ground. Ant, disconnected; vol. at min.; battery, &V,

F16.3

1520 ke =
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3 NEW TUBES

A serfes of 8 new small-space tubes is now available for manufacturers of convertible battery-
electric portables. The 3-in-1 battery tube in the group provides for either series or parallel
arrangement of the filument connections. New 117-volt-filament tubes, including a 2-1n-1 rectifier
and beam power amplifier, eliminate the need for either a ballast tube or a resistance power cord.

]

ﬁ; 3-1;1-1--baﬁery tube; and a rev.:ﬁﬁer,. and
2-in-1 rectifier and beam power tube, each
with 112-¥, filaments, are shown above.

SET of 3 new “GT” or “glass-
midget” tubes was introduced by
Arcturus Radio Tube Co. last
month. The feature of these tubes
is not alone that they are new additions
to the line of glass midgets but also that
2 of these tubes introduce the use of
117-V. filaments which connect directly
across the light-line. This general idea
is not new to Radin-Craft readers,* but
the fact is new that the 117-V.-filament
power vittput tube (plus a rectifier sec-
tion), which Radio-Cruft forecast. is in-
cluded in the group. These tubes are
described individually as follows:

JABGT Midget Diode-Triode-Pentode
Detector-Amplifier

This triple-purpose tube is designed
for use in receivers operating from a
low-voltage battery filament supply.

It consists of a pentfode section and a
diode-triode section with a eommon fila-
ment in 1 envelope. The pentode section
can be used as a high-frequency ampli-
fier, and the diode-triode section as a
combined diode detector and resistance-
coupled audio-frequency amplifier.

* $eo 0 New Tubes,'' Radio-Craft. Sept., 1939,

R. D. WASHBURNE

Filaments may be operated in series at
2.8 volts or in parallel at 1.4 volts. In
paralle], the filaments may be operated
directly from a L1.5-volt drycell; and in
series, from a 3-volt dry battery. (The
older, type 1D8GT operates only from
a 1.5-V. “A” supply.)

The pentode filament is connected be-
tween pins 1 and 2 and the diode-triode
filament between pins 1 and 7. The diode
plate is located at the negative end of
the filament.

This tube may be mounted in any
position. The cap connection is what is
known as a “skirted miniature.” Maxi-
mum dimensions follow:

Overall length, 37/16 ins.; seated
height, 2% ins.; dia., 1 5/16 ins. Char-
acteristics data on this tube are given
at the end of this article. This tube uses
an 8-pin octal base.

117L76GT Midget Rectifier - Beam Power
Amplifier

This tube like the 117Z6GT is of the
wni-potential cathode type and has been
designed primarily for use as a com-
bined output tube and half-wave recti-
fier in A.C.-D.C. battery receiver com-
binations as a source of filament current
and plate supply for light-line operation.

The output of the amplifier section at
90 V. is 1 watt. The rectifier D.C. output
is 70 ma. Base is 8-pin octal. Maximum
dimensions: overall length, 3 7/16 ins.;
seated height, 2% ins.; dia, 1% ins.
May be mounted in any position, Char-
acteristics data at end of article.

11726GT Midget High-Vacuum Full-Wave
Rectifier

In addition to its feature of having a
117-V. filament this tube introduces a
new small-space size for this type of
construction. This midget rectifier is of
the uni-potential or indirect-heater
type. designed for operation, like the
117L7GT, directly across a 117-V. line.
By bringing the center-tap of the
heaters cut to No. 1 pin, it is possible
to operate the heaters in parallel on
58.5 V. with a heater current of 150
milliamperes. This tube utilizes a 7-pin
octal base. It may

PP) $.-G.(P) -G (0)
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be mounted in any
position. Maximum
dimensions are as
follows: Overall
length, 3 5/16 ins.;
seated height, 2%
ins.; dia., 1% ins.
Characteristies
data are given in

the tabulations
which follow,

CHARACTERISTICS
3A

Series Parallel
Connec- Connec-

tion tion
Filament voltake* 28 D.C. 1.4 D.C. volts
Filament current U.U5 0.1 volts
Maximum plate
voltage 90 volts

Typical Amplifier Operation—Class A
Triode Pentode
Section Section

Plate voltage a0 90 volts
Screen-grid voltage — o0 volts
Grid bias** 0 0 volts
Amplification factor 65 — volts
Plate resistance

(approx.) 0.24 0.6 megohm
Transconductance 275 750 mmhor
Plate current 015 1.2 ma.
Secreen-grid current — 0.3 ma.

With standard tube shield connected to

cathode.

* The filaments in parallel may be operated
directly from a 1.5 volt drycell; and in series,
from a 3-volt dry battery.

*% Grid bias measured from the negative fila-
ment of each section. With the parallel filament
connection. pin No. 7 is the negative filament for
both sections. With the series filament connec-
tion, pin No. 7 is the negative filament for the
triode section and pin No. 1 is the negative for
the pentode section.

Direct Interelectrode Capacities
Pentode grid to plate 0.015 max. mmf.

Pentode input 2.6 mmf.
Pentode output 10 mmf.
Triode grid to plate 2.2 mmf.
Triode input 2.6 mmf.
Triode output 4.6 mmf.
117L7GT
Heater voltage 117 volts
Heater current 090 ampere
Ratings and Characteristics
Amplifier Section
Plate voltaRe 90 volts
Screen-grid voltage 90 volts
Control-grid voltage -5.2 wolts
Plate current 45 wma.
Screen-grid current 4.0 ma.
Mutual conductance 5,500 micromhos
Plate resistance 20,000 ohms (approx.}
Load resistance 2,000 ohms
Power output 1  watt
Total distortion 8 %
Rectifier Section
A.C. plate voltage 117 volts
D.C. output current 70 ma.
Voltage drop at 140 ma. 20 volts (avg.)
117Z6GT

Heater voltage 58.5 N7 volts
Heater c¢urrent 0.150 0.075 ampere
Max. D.C. heater to

cathode voltage 350 350 wvolts
Max. peak inverse

voltage 700 700 volts
Tube voltage drop at

120 ma. per plate 15.5 15,5 volts

Operating Conditions and Characteristics
Voltage Doubler

Heater voltare 117  volts
A.C. voltage per plate

(r.m.s.) 117  volts max.
D.C. output current 60 ma. max.
Peak plate current 350 ma. max.
Plate supply impedance per plate

(min.)*

(Continued on page 551}
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Al the worthwhile
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radio men.
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A PLEDGE: — To
print the important
news of the radio
industry; to review
major news events;
to help point a path
to radio profits.
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TELLY GOES TO TOWN
IN NEW 1940 MARKET

Better Biz for New Season Seen as
Mfrs. Get Down to Earth

on Price Sehedule

Long-heralded television reached the mar-
ket in 1939 but should really go to town in
1940. The new art had its U.S. début with
the opening of the N.Y. World’s Fair and
# moderate amount of advertising in the
metropolitan area. Estimates on sct sales
at prices ranging from $135 for complete
5-in. kit to $600 for 12-in. telly-radio com-
bination ran from 500 to 1,000 units. This
was disappointing to mfrs. & dealers who
had envisioned a boom equal to that which
radio experienced in the early 1920’s.

Many rcasons for the non-appearance of
said hoom were given; most logical seems to
be that kid with $5 could assemble simple
radio set, while man with bankroll was
needed to make telly customer.

Evidence toward this end was adduced
when a pre-Christmas sales drive in an up-
state New York city offered $600 sets at
$395; 3400 sets for $295, with the result
that 100 units were sold in a single week.

Similar probable price reduction for 1940,
coupled with fact that NBC plans additional
stations while G.E., CBS, Philco, et al., are
scheduled to open soon & Tom Lee plans
expansion, should do much to give telly a
big boost for '40.

Only possible factor to retard telly sales
(in RTD) reporter’s opinion) is spottiness of
programs. NBC now provides 2 to 3 excel-
lent hrs. per wk. out of 20 on the air, with
balance ranging from good to awful. Pro-
gram competition as other nets take air
should result in greater audience interest
& therefore greater sales,

Another move to this end would be better
servieing of receivers now installed as dealer
demonstrators & in purchasers’ homes. Al-
most every home set is now acting as dem-
onstrator, as friends of family wander in
to see show, now a novelty. The reaction
of visitors varies from “Is it snowing
there?” to “Isn’t this a marvelous age we're
living in?” with former (and similar) com-
ments predominating. Wise policy on part
of dealers & mfrs. would be to make sure
that every installation would give demon-
strations of the sort that really sells sets.

BIZ OP - - - In War Area

There may be a war in China, but biz
goes on as usual, according to a request
by the Chinese Radio Laboratory, Kow-
loon Factory, Ma Tau Wei Road, Kow-
loon. They want complete catalogs,
literature, price sheets and discount
schedules on any and all lines intimate-
ly or remotely connected with radio
and the electric specialties. This in-
cludes tools and machinery for pro-
ducing radio and electrical produets.
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RADIO INDUSTRY NEEDS “CZAR” SAY
DEALERS AS PRICE CUTTERS SLASH

Self-Regulation. Like That in Baseball & Movies, IFill
Stabilize Sales & Insure Profits, According to
Merchandisers’ Group

RECORDS SAVE HERO DOG

==

S

I s

"Duke,”” 2nd from left, chased armed bandits who

tried to hold up his master, Gustav A. Schwoeri,
left. He was awarded gold medal by governor of
N.J. & was to bark thanks over WCAM. Mike shy,

although not gunshy "'Duke' lost his voice in studio;
refuseg to bark! RCA came to rescue with record:
ings of barks. Day was saved. Picture above shows
"Duke" & Schwoeri meeting rescuer “'Nipper,"
RCA's trademark tyke.
BEG PARDON

On pg. 482 in the RTD section of Feb.. 1040, a
statement ascribed to Commander E. F. MeDanald,
Jr.. should read that he suggested television trans.
mitters be licensed for commereial operation only
in the New York area, The word commercial was

omitted and is here emphasized.

A “price armistice”-—-but not of the sort
you might think—is being recommended by
Sayre M. Ramsdell, v.-p. of Philco. Mr.
Ramsdell in a statement to the press ex-
presses the fear that prices will rise too
rapidly & too soon, now that markets are
expanding.

While Mr. Ramsdell’s ideas are sound, in
the opinions of radio dealers surveyed by
RTD, their replies indicate that the trade
is seeking a different sort of price armistice
—an armistice on price cutting. Despite the
legislative protection of mfrs.” list prices,
dealers of a certain sort find means to cut
& get away with it. The public, always bar-
gain conscious, rushes for cut-rate mdse.
without thought of fact that something must
be sacrificed——e.g., .service—in order to get
lower rate. This leaves dealer who stands
back of mdse. holding large & heavy bag.

Some dealers covered in survey suggest
retail trade needs its own Judge Landis or
Will Hays in order that industry can police
itself & protect the majority against the
price-cutting minority.

Group of several—and not the largest—
dealers have met in secret session to dis-
cuss plans for forming national body where-
by industry can regulate itself.

RTD would be glad to hear from Service-
men & dealers interested in joining such an
organization. Those who feel that coopera-
tion within the industry to avoid price-
cutting would insure better business at a
reasonable profit should address their let-
ters to Robert Eichberg, editor, Radio Trade
Digest., Radio-Craft, 99 Hudson St., N.Y.C.

F. C. COMMISSIONERS ASSEMBLE AT TELLY SET

F.C.Commissioners (i. to
r.) Frederick {. Thomp-
son, T. A, Craven,
Chairman  James Law-
Thad H.
Brown, & MNorman S,
Case, assembled in Crav-
en's office to see results
of new RCA telly pick-up
as they appeared on
TRK-12. Transmitter was
outside Washington, D.C.,
Post Office short dis-
tance away. Apparatus
should make outside pick-
ups more easily feasible.
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P.A. SYSTEM OPENS N.Y.C. MUNICIPAL AIRPORT T

e e . -

g ELE S
3

0 MAMMOTH CROWDS

e

(Photo—Tloberts Studiod

More than 324,000 ferlonl turned out for the inauguration of N.Y.C.'s new municipal airport, LaGuardia Field, North Beach, The problem was to bring the

voices of the spea

ers to the ears of all, despite the noise from idlin

airplanes. Engineers of WYNC, using Lafayette equipment, solved the problem with

3 Lafayette model 4907 100 W. amplifiers (one baing in reserve) and lenaudagraph 30-W, air.column speakers; arrows in photo indicate 5, along edge of
gallery. White circle in photo shows location of the 3 amplifiers.

Personal

FLOYD D. MASTERS, after 17 yrs, in the
radio & appliance tield, has been uppointed special
factory rep. for Stewart-Warner Corp.'s radio
div.

EDWARD J, REHFELDT, for 6 yrs. a market-
ing cxec. with Thordarson Elce. Mfy. Co. has
recently been appointed dir. of foreign sules.

HARRY I,. SOMMERER, formerly ass’t to the
exee, v.-p. of RCA Mfu. Co.. hus been appointed
mgr. of mfg. for all the co.'s plants.

B. G. ERSKINE. pres. of Hugrade Sylvania
("orp., was written-up on the frunt pg. o the
('ameron County [P'reas. Factory is located in
Emporium, Pa. & the article features the growth
of the town during the yrs. which Hygrade
Sylvania has been operating there,

BENSON K. PRATT, former press agent for
NRC's Blue network, resigned to become press
uzent for Thomus E. Dewey's campaign for the
presidentinl Republican nomination. Iien handied
the radio eampaign for G.O.P. in 1932, He iy
~u¢eeeded by ART DONEGAN who hus been
handling NRC trade news.

DAVE KURRICK, sales rep for Amperite Co.
in the N.Y. Metrupolitan arca. is hizzy handling
the “Kontak” mike to the radio & music trudes,
for amplifying orchestral instruments.

W. ¢. NOLL is now mgr. of product service
for G.E.'s appliance & merchandi<e dept.. Bridge-
port, Conn.

I'HIL GILLIG, for 13 yrs. an exec. v.-p. uf the
ludwig Baumann store chain in metropolitan
N.Y. in charge of radio & applinneex, has become
sales promotion mgr. of Emerson Radio & Phono
Corp.

RALPH L. POWER, radio counselor, just back
from a lengthy trib, writes: "There is such a hizh
tariff on certain radio parts, and other parts and
complete sets are absolutely prohibited. so 1 do
not think it would be interesting reading or
advisable to say anything.”

CHRISTOPHER L. SNYDER, formerly with
the radio div. of Philadelphia Storage Battery Co.,
is now sales mgr. of the Stcatite (insulator) div.
of General Ceramica Co.

There are 5 new faces on the stafl of American
Steel Expert Co., export distribs. of Philco prod-
ucts. They're worn by TIMOTHY WILLIAMS,
HORACIO LIMA, HANS STAUDER, CAM-
ERON S. HERBERT & ALBERT A. BOMBE;
Williams will handle all export sales on the co.'s
refrigerator & air conditioner; Lima is resident
mgr. for Brazil: while Stauder and Herbert &ll
the same positions in Mexico and Colombo, respec-
tively; Bombe will handle radic & refrigecator
sales in South & Central America.
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$’s & N*’s Dept.

BILLINGS UP 9.09% for NBC networks
for the 1st 11 mos. of 1939 compared with
corresponding period in 1938. Gross client
expenditures totaled $410,964,606, compared
with $37.576,607 for same period in 1938.
Gross billings cover Blue and Red networks.
Red far ahead of Blue.

EMPLOYEES GET $2,400,000 of General
Electric Co.'s earnings this year under Gen-
eral Profit Sharing Plan authorized by
stockholders in 1934. Last year they re-
ceived only $657,000. Eligible employees with
b or more years of service received 3.75%
of their carnings as payment for last half

of 1939. First half received in August, 1939.
Company now has 67,000 employees, 10,000
more than a year ago.

DIVIDENDS OF 25c per share were an-
nounced last month by directors of Stewart-
Warner Corp. Increased business and better
outlook for 1940 made it possible, said P’res.
Knowlson.

RCA DIVIDENDS for period from Octo-
ber 1, 1939 to December 31, 1939 were an-
nounced as follows: $3.50 1st Preferred
stock, 87%c per share; ‘‘B" Preferred stock,
$1.25 per share. OQutstanding shares of com-
non stock, 20c¢ per share.

rPHILCO-R.M.S. PLANS
EXTENSIVE RADIO
SERVICE CAMPAIGN

In a natien-wide plan of cooperation between
I'hilco & its distributors, the co. plans to muke
available radio receiver parts in all scctions of
U.S. for I’hilco home & auto radios at nominal
prices, A comPrehensive educational progfrum
will be instituted, consisting of numerous inti-
niate service meetings to disscminate important
servicing and biz-getting info.,, and encourage
greater Scrviceman cooperation. 1’hilco plans to
keep the ball spinning all-ycar round.

N.R.P.D.A. Reports Increased Membership

Arthur Moss, pres. of National Radio
Parts Distributors’ Assoc,, returning from a
recent tour covering Eastern Pennsy and
New England, reports the organization as
being represented now in these territories
by almost 1009% of the eligible parts whole-
salers. Latest members in these territories to
be added to N.R.P.D.A, roll are:

Eastern Pennsylvania
J. R. 8. Distributors,
York.
M & H Sporting Goods
Co., Phila.
Consolidated Radio
Corp., Phila,
Herbach & Rademan.
Eugene G. Wile, Phila.
Kratr Bros, Norris-
town.
New England
Ware Radio Supply,
Brockton, Mass.

Electrical Radio Supply,
Cambridge, Mass.

Springtield Radio Co,,
Springfield, Mass.

Pittsfield Radio Co.,
Pittsfield. Mass.

Wm. Dandreta Co.,
Providence, R. I.
. W. Mayer Co., Boa-
ton, Mass.

Radic  Shack
Boston, Masa.

Radio Wire Television,
Ine., Boston, Mass.

Corp.,

RADIO-CRAFT

Sales Helps and Deals

New Paths to More Business

A tie-up with the new technicolor eartoon,
“Gulliver's Travels.” has been arranged by
STEWART-WARNER CORP.,, which will
introduce 2 sets each bearing a full-color
reproduction of Gulliver & other characters.
Local theatre mgrs, and Stewart-Warner
dealers will be supplied with lobby & win-
dow displays, cooperative advertising for
locul papers & other merchandising aids,

A special demonstration record album
with everything from swing to classics is
being supplied to ['/IILCO salesmen. The
idea is that the customer can hear a swell
recording of whatever type of music he
likes best in order to sell him on having a
phono,

MIDWEST RADIO CORP. is offering a
free midget set with every console sold at
$49.95.

A sales-help package containing 300 let-
ters & costing the dealer only $1.20 is being
used by PHILCO to boost the sales of its
Greek-letter radio sets to members of frater-
nities & sororities.

RCA is using educational films “Televi-
sion"” and “Air Waves” to get biz and good-
will. 244,707 persons saw films in one month
alone.
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RADIO TRADE DIGEST

AN EDITORIAL
By Artie Dee

One of the easiest things to do is to fall
out of step with the parade—to remain on
the sidelines while progress speeds past.
While this is easy, the trouble is that profits
pass you by at the same time. It's up to
you to put on your running shoes if :\'oul
want to keep up with all the advances that
are being made in radio and—still more
important—make them put cash into your
till.

Millions of dollars worth of publicity are |

Lbeing given to developments which have

taken place, at least as far |
Three as sales are concerned,
within the past year. Three
Leadefs such developments are Tele-
vision. Frequency Modula-
tion and Facsiniile.

This column has said so much about tele-
vision during the past few months that no
more will be written concerning it today,
although the editor believes it to be the
most fruitful source of immediate profits if
it’s handled right. |

Instead, turn to K.V .—this as you no
doubt know is a transmission - reception sys-
tem which is relatively free from static. As
it uses wide channels, greater fidelity both
us to audible frequencies and dynamic re-
sponse is made possible. A demonstration of

an “F.M.” set should sell
F_M and any real music lover on the
Facsy

desirability of having such
equipment in his home. Put
are you equipped to demon-
strate F.01.7 If you're not. you are missing
chances to make some worthwhile sales.

Fucsimile is also on the market and you
should be equipped to demonstrate and sell
these units. While they do not represent as
big sales as television and F.M. receivers,
they have even more novelty appeal. The
man who wants the latest in everything is
an almost certain customer of such ap- |
paratus.

Dow't fall behind the purade. Be equipped
te make those extra dollars!

BROADCAST SERIES PEPS
SALES FOR SERVICEMEN

As announced in “Snoops & Scoops”
last month, a new series of weekly pro-
grams called “Radio Masters of the
Air” and devoted to the welfare of
radio Servicemen is now being aired
by WCNW (N.Y.C., 1,500 kc.) every
Wed. from 10:00 to 10:30 P.M. An-
nouncements of new merchandise—why
needed & how used, service hints, trou-
bles & solutions and business-building
suggestions will be the bill of fare.
Jack Grund, dir. of the program, says
that a free monthly bulletin, contain-
ing highlights of the broadcasts and
other sales-promotion features, will be
sent to all Servicemen and radio deal-
ers. The early broadcasts will be of
an experimental nature which, if sue-
cessful, may be put on big. If you get
an invitation to cooperate—do. Give the
Serviceman a helping hand!
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Watch for Finch Luabs. to open their own factory somewhere in Jersey. Early reports
are that they're taking 15,000 sq. ft. in Jersey City to turn out facsy sets for airmen

& cops .

.. (i.E’8 new T-tube, 2-band conscle H-736 with 6 pushbuttons will sell com-

plete with record player for about what you should expect to get for the set itself, plus
the customer’s old set . . . Jmporters, Ltd., South India, is interested in getting hold of

new lines; the address is United Molors[
Bldgs., Coimbatore, & the boss’ name is
G. D. Naidu.

A Jefferson-Travis model 42 marine-radio-
phone has just been installed on a 52-ft. |
cruiser owned by G. J. Altfilisch (and isn't
it time you went after your Spring boat
business?) . . . G.E.'s cheapest phono-radio
combo is the lowest-price outfit of this sort |
the co. has crer produced—might meke a |
good leader . . . Eleetronic music will be |
the entertainment wused to aell gas for 8|
metropolitan gas wtility cos.; the instrument
18 the Novachord—the station WMCA.

A new model Unichord is being pushed
by Univeraal Microphone Co.; though port-
able size it’s a professional recording job
& will take up to 7 min. on a 12-in. blank |

. New Stations in Mich.; 2 heing built |
2 improving equip’t & 5th just installed new l
transmitter. New stations are going up at
Sault Ste. Marie & Saginaw; WMBC & |

WKAR are e¢recting new antennas, whilel
RCA, G.E. & WESTINGHOUSE IN
NEW PATENT COMBINE |
New patent agreements supplementing
those made in 1932 have just been an- f
nounced, RCA gets right te sell. and grant
licecnses to others for the sale of, moxt types
of radio tubes for many uses. G.E. & West- |
inghouse get right to sell radio equipment,
including tubes. for broadcasting transmit-
ters, television and facsimile apparatus.
airport equipment, ete. The aFrecment
widens scobe of activities of the 3 cos..
giving to ¢ach a broader market for it: |
products & services.

Ch_anges & New Addresses

Where to Reach Old and New Companies

ATLAS SOUND CORP. has appointed
P. D. Terwilliger sales rep. for N.Y, State.
His address is 505 University Ave., Roches-
ter, N.Y.

NON-OX (0. of 3533 E. Slauson Ave.,
Maywood, Calif., has just been organized to
make & market chemicals for use by the
trade, such as speaker cement, solder paste,
cabinet polish, ete. The co. is now producing
a light mineral oil, Non-Ox. which is said
to reduce oxidation.

SPEAK - O -T'HONE RECORBDING &
EQUIPT CO. has appointed several new
sales representatives as follows: Paul Cor-
nell, 3292 Cedarbrook Rd., Cleveland
Heights, Ohio; Mel Foster, 601 Cedar Lake
Rd, Minneapolis, Minn.; Henry Segel, 235
Pine St., Gardner, Mass.; Royal Stemm, 21
E. Van Buren St., Chicago. 1ll.; Royal
Smith, 912 Commerce St., Dallas, Tex.;
Byron Mouore, 191 Starin Ave., Buffalo, N.Y.;
and Don Wallace, 4214 Country Club Dr,,

Long Beach, (Calif. !

A new company has just been formed, |
known as TAYBERN EQUIPMENT CO.,
INC., 135 Liberty St., N. Y. €., headed by
Duncan Taylor and Joseph T. Bernsley.
They are manufacturing police, aviation and |
marine-radio equipment, as well as elec-
tronic instruments and hearing-aid devices.
“Joe” is well-known to Kadio-Craft readers
for his articles on many different technical-
radio topics.

1940

WXYZ has moved its transmitter from
downtown Detroit to a point 6 mi. out of
town. ... G.E. has a new line of trans-
mitter tubes; also a new 3-way portable.
Sidney L. Capell, Toronto, managing dir.

[ of Philco Prods., Ltd., Canada, credits radiv

as « “‘foremost factor in uniting the British
Empire for War” (Aud you remember the
days when they were talking about radio
ags "the greatest force for peace?”) ...
Maybe this isn’t such a bad War—reports
are that public ia buying costlier sets to be
assured of picking-up Euwropean sgtations
direct. . . . Floyd Fausett, former v-p &
chief eng. of Supreme, now heads his own
Radio Instruments Mfg. Co., which makes
the Rimco Dynalyzer, being pushed by Nat'l
Union,

NEWEST SIDELINE

LIGHT BATTERIES THAT DO NOT TETEA[GAATE |

M uew

HELL L
Wiggsrit
I Exserponcy Light fur Altpddt Runways

Emorguacy Lt tor Subwars Mises |
"o

indvesar ciow of Botery shuwing
actve celis  Attemting fhaid e 1

glamm vial o cont =
beaten by atsikosad The butiom of thy,
can.

Emuioency Tru k finre

ufactuced by TRIUMPH EXPLOSIVES, INC Elkion Bwylaed

Lights for use in emergency only, are being pro-
duced by Triumph Explosives, Inc., Elkton, Md. No
deterioration before use as cells are packed &
sealed dry, and activated only when battery bottom
is struck against solid object! Should sell to auto,
home & boat owners. Same type cell, made to fit

wherever regular drycells operate. RTD suggests
should be K as emergency current source for
operating battery-portables, always being 100%

“'fresh'” until wanted.

TRANSCRIPTION IMPORTS
BARRED BY AUSTRALIA

Australian war emergency legislation now
prohibits entry of transcriptions, pressings
and stampers from the dollar countries.
Australia however will permit importation
of Mother Matrices in proportion to tran-
scription purchases during year ended June,
1939, Importers must apply for licenses
from Canberra. Free sample discs are still
allowed until Feb. 29, 1940. American pro-
ducers can still ship dises ordered and paid-
for, but arrival in Australian ports must
be before Feb. date. This info, according to
cabled advice from Macquarie Network of
Sydney to its Amer. rep., Dr. Ralph L.
Power, Los Angeles.
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CO. OFFERS ITS LOWEST PRICE PHONO-RADIO CONSOLE

As a new phono-radio
seasonal price leader
G.E. has produced hi-fi
model HJ-628 to sell at
the lowest retail price in
the co.'s history. Set has
full-length lid over dial
scale, & ''Feathertouch™
tuning keys, turntable,
pickup & controls; cabi-
net contains 14-in. speak-
or, beamascope antenna
& 6-tube chassis, tuning
trom 550 to 1,600 ke. Con-
sole 33 ins. high, 28 ins.
wide & 14); ins. deep is
big encugh to take (2-in.
records, too.

S$alesman $am $ays:—

Data issued by U. 8. Govt. Far more detailed information is
available from the Bureau of Foreign & Domestic Commerce.
Washington, D.C. Publications to request are: World Radio
Markcts covering countries wanted & The Eleetrical & Radio

World Trade News.

TURKEY -—48,000 sets in use by 158,200,000
population, Potential demand very larke. Furo-
pean sets sold more than American last year but
new Turkey.-American trude aKrvement iy ex-
pected to throw ratio in Uncle Sam’s favor. Auto
sets exelusively American. Five- and 6-tube
table-model sets are best sellers. Current is 110-
volts A.C. in Istanbul and 200 elsewhere, where
available,

CUBA—170.000 sets in use by 4,250,000 popu-
lation. Competition is keen—40 different brands
on market. American-made scts most popular.
Deferred-payment Dlan used almost exclusively.
I’eriod of heaviest demands i3 during cooler
months. Medium- and short-wave sets of b to 7
tubes best sellers. These retail from 55 to 90
pesos  (peso—§l). Eleetrie service maostly 110-
volts 60-cycles, A.C. Only 10¢ of autos in use
have radio sets, All sets should be proofed against
humidity. Very Iimited demand for A.C.-D.C.,
straight D.C. or battery sets. Set imports during
1st 10 mo. of 1939 numbered 16,894 units amount-
ing to $313,373.

NEW SERVICING
MANUAL

Cornell-Dubilier’s new “(‘apacitor Manual
for Radio Servicing” is a “pip” for the serv-
icing profession. In its 256 pages there is a
complete listing of all the radio receivers to
date and the corresponding Cornell-Dubilier
replacement condenser numbers. Included
also is the page in Rider's Manuals on which
cach of the circuits may be found. In the
rear of the book there are pages of diagrams
on filter and bypass circuits as well as elec-
trolytic condenser diagrams. Book is gratis
to all Servicemen.
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NIGERIA—Largest British West African de-
pendency. l'oputation 21,000,000, of which only
7.000 are Whites, Total number of sets in use
is 1,037. Demand small—about 750 new  sets
being sold annually, American sets not sold;
cheaper ones do not stand up and tropic-proofed
vnes too expensive. Netherlands sets enjoy great-
est sales.

GIBRALTAR—2 200 zets in use by 241,000
population, This is war zone. Need we suy more?

BURMA—3,79%0 s¢ts in use by nearly 15,000.000
population, mostly not prospects. Poor market,

issued
Order

BOLIVIA—Supplementary report just
deals with internal regulations on radio.
as Bolivia Supplement 113-117.

FRENCH OCEANIA—425 scts in use hy 48,000
population, 4347 not prospects. Less than 50
sets gold last yr.

OFF THE PRESS

CIRCULAR. Form GEA.2021B, General Elec-
tric Co. 6 pp. Compiete list of transmitting con-
denscrs, specifications and prices.

CATALOG. No. 7% (Gift Edition). Radio Wire
Televigsion (formerly Wholesule Radio Service
Co., Inc.) 56 pp. Radios, toys, photographic ap-
paratud, clee. abpliances, ete.

CATALOG-PREVIEW CIRCULAR. Presto Re-
cording Corp. 4 pp. Recording and transcription
equipment, accessories, heads, hlank dises, etc.

CATALOG. No. 40A. Hammarlund Mfg. Co.
20 pp. Complete listing of transmitting com-
ponents for amateurs and professionals. Con-
densers, coils, trlmmers, R.F. chokes, LF.'s, in-
sulators, foundation transmitter assemblies and
complete “Super-Pro’s.”

BOOKLET. No. 16B. Same co. 16 pp. Interest-
ing technical data and diagrams on the 1940
“Super-Pro’s.”” Yours for asking.

FOLDER. Non-Ox Co. 4 pp, Describes new
lismld for eliminating oxide film (causing con-
tact resistance and heating) on nickel switeh
cuntacts,

ELECTRIC-EYE FOLDER. Photobell Corp.
4 pp. Describes photoelectric “Sentinel” single
unit containing both light source and I'E.C.
Sugredts interesting sales-Betting angles.

BOOKLET. Weston Electrical Instruments
Corp. 8 pp. Titled *Ideas for Profitable Serv-
icing.” Lives up to title. Tells how to: organize
tube- and battery-sellink efforts; orkanize service
procedure : create customer confidence and cut
overhead--by using Weston cquipment. Gratis
to vou.

NEWSPAPER: The Cameron County Press-
Emporium Independent. Devotes 4 full pafes to
Hygrade Sylvania on its 83rd Anniversary, One
paRe Rives combplete, illustrated history of Syl-
vania;: other 3 contain cengratulatory wnd good
will advertisements.

CHART. United Transformer Corp. One side
gives tabulation of decibels vs. voltage and
power; other side permits quick ealculntion of
reactance and frequeney of all types of coils.

PARTS PRICE LIST MANUAL. Emcrson
Radio and Phonoitrabh Corh. 16 pp. Replacement
parts and cabinets for all Emerson models re-
leased prior to Aur, 1, 1939,

CATALOG, Wright, Inc, 8 pp, In a lugieal,
easy-to-understand manner, this catalog individu-
ally lists and deseribes a ecomplete line of speakers
from 4-in, sizes up to laree 15-in. P.A. speakers.
These include permanent-maxnet and electro-
dynamic types. Available free,

RECORD CATALOG., RCA Manufacturing
Co.. Victor Div. 568 pp. Listing of all Victor
Red Seal records up to Nov. 1, 193% and all
Black Seal records up to Oct. 1, 1939, Supple-
ment at end lists later records, up to end of 1939.

CATALOG. No. 168A. Cornell-Dubilier Elec.
Corp. 8 pp. Dexcribes and illustrates 2 interest-
ing condenser-testing and -replacing instruments
for use mainly in the nmwtor-starting "'capacitor”
field.

BULLETIN., No. P-1. Atlus Scund Corp. Shows
new line of “Hold-Tite” shielded connectors for
single-conductor cables,

BULLETIN. No. BS-35. Same co. Describes a
new ‘‘Boom'-type de luxe mike floor-stand.

the F.M, Circuit and

outstanding success.

* Hee B;r.
1039 and Jan. 1940, issues of Radio.Craft.

"F.M.”” BROADCASTING DEMONSTRATIONS AND LECTURES
HELD BY BOSTON RSA CHAPTER

Boston Chapter RSA, one of the pioneer chapters of the RSA, has just completed
a series of lectures and demonstrations on frequency modulation. From reports
received, this demonstration participated-in by outstanding engineers and other
interested people in the industry was given before a capacity audience in Boston.

The talk was led by *Mr. Glenn Browning who gave a very interesting discourse
on the history of Frequency Modulation, followed by a very thorough chalk-talk on
iagram Analysis of the receiver he is putting out. This was
followed by a demonstration of the receiver under discussion. Associated equipment
was loaned to the Boston Chapter by Mr. Harold Sampson of the General E ectric
Company, the Demanmbro Radio Company and the Lansing Manufacturing Company.
A very prominent participant in the evening discussion was Mr, Irving Robinson,
Manager of the Yankee Network which has pioneered in the New England area
the operation of Frequency-Modulated Stations.

Boston Chapter RSA is proud to have been able to bring before its members
and guests this exceptional development, and desires to take this means of thanking
all of the men and manufacturers who cooperated to make the program such an

Browning's arlicle. “l-‘éequcnc)' Modulatlon Yrograms on your Present Recelver!*”, in the Dec.
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NEW CIRCUITS
INMODERN RADIO RECEIVERS

{Continued from page 532)

magnitude and phase as at the rectifier
cathode, there iz no drop across the output
transformer primary due to the hum com-
ponent and hence the hum is reduced to
the vanishing point, without an elaborate
filter in the power supply.

{3) SEPARATE OSCILLATOR FOR PUSH-
BUTTON TUNING

Garod Models 1649 and 4159—(Fig.
3.). By using a separate oscillator ecircuil
for pushbutton tuning it is not necessary to
change the wave-band setting in order to
use the pushbutton tunting system, a mini-
mum number of switch contacts need be
used in high-frequency cirenits and separate
control of the oscillator component is pro-
vided. Mixer efficiency ia greatly improved.

A transfer from manual to pushbutton
tuning is made by the manual-pushbutton
switch sw., as in Fig. 3, the important sec-
tion of which is shown. It removes the
plate voltage from the regular oscillator
(6K8 triode section) and places it on the
pushbutton tuning tube screen-grid and
oscillator anode circuits. The pushbutton
oscillator is of the Colpitts type, modified
by auxiliary magnetic coupling between the
signal and oscillator control-grids. To the
former is applied the A.V.C. voltage so that
the oscillator and signal components are
more nearly uniform.

{4) FEEDBACK
TIVITY AND SELECTIVITY OF
CIRCUIT

Gamble Skogmo Inc. Model 15C6—
(Fig. 4.). Finding a single tuned input cir-
cuit inadequate for thia automobile recewer,
Joedback for controlled regeneration has
baen added which improves both selectivity
and sensitivity. In this way the single tuned
input circuit may be made to have the per-
formance of e double tuned filter.

As shown in Fig. 4, the 1st I.F. primary
tuning trimmer is not connected to “B+"
as usual but rather to a amall feedback
ceil, L1, coupled to the 6A8G signal grid
input coil. Through adjustment of C1 alone,
the closed ¢ircuit C1—L1—C2—L2, is
tuned to the I.F. peak value, but radio fre-
quencies may readily pass through C1—L1,
thus feeding energy back to the signal grid.
By this means much of the R.F. resistance
of L3 is compensated or neutralized, and
the Q of the circuit L3—C3 is of course
materially raised. Regeneration also in-
creases the R.F. gain of the 6A8G tube.

IMPROVES BOTH SENSI-
INPUT

{5) DEGENERATION ACHIEVED BY CON.
DUCTIVE PLATE COUPLING

Sentinel Model 143L—(Fig. 5.). Witk-
out any other circuit revisions degeneration
is achieved it thiz receiver, simply by con-
necting the 2 AF. plates with the proper
value of resistunce.

The signal gain from 1 plate to the other
is about 10 and of course the signals at the
2 plates are in reverse phase. In effect, the
signal voltage fed back from the 6C5G plate
in Fig. 5 is divided by the ratio of the
impedance from the 6Q7G tube plate-to-
ground, to the sum of this and the 0.5-meg.
resistor. Something less than 109 of the
signal is fed back to the 6Q7G plate so that
the reverse phase signal is less than the
original signal. The 2 signals approach
equality at some low limiting frequency, and
the circuit tends to greatly equalize the
frequency response characteristics of the
circuit, as for any other degenerative circuit.
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PERFORMANCE

7/au'ae #euver Aeesn ,éeforze.’
’Z/aa/u with the new Meiddner

“TRAFFIC-MASTER”

Only

530 KC
to $88.80 Net
324 MC Complete Kit

The complete answer to the Ham's prayer — especially if he doesn’t have a small
fortune to spend. The Meissner “Traffic-Master” will stand up under the severest
reception conditions and drag the QSO’s out of the mud when other receivers fail!

Check this receiver — feature by feature — against much meore expensive sets.
Check it in your shack — side by side with any ham set on the market — compare
results first — then take a look at the difference in cost!

High-gain “television” type tubes used in the RF section — ceramic sockets — two-
stage IF channel with crystal filter — air-tuned transformers throughout. A perfected
noise silencer circuit — operating ahead of the crystal filter — eliminates a large
percentage of interlerence. Controlled pitch BFO for CW reception. Audio and
phase-inverter with push-pull 6V6's provide 8.5 watts undistorted output. Last—
but far from least — of the important {eatures of this receiver — the Voltage Regu-
lated power supply to maintain perfect frequency stabilityl

Years of experience and development have gone into making of this receiver the
finest that can be built for the dyed-in-the-wool Ham. Although it is furnished in
kit form — the important components are {actory-wired and tested — complete as-
surance of ultimate satisfaction. The entire RF-Mixer-Oscillator section is ready
built — sockets for the three tubes. ceramic-insulated band-spread tuning con-
denser. ducl-control fly-wheel dial and all associated small parts. assembled.
wired and aligned ~—~on a special sub-chassis ready to be connected to the LF.
channel.

The Crystal Filter and Beat Frequency Oscillator are also supplied as separate
complete units. Every part is furnished (except tubes and speaker) — down to the
smallest detail. All guess-work has been eliminated — the chassis and panel are
completely punched — full printed instructions together with Schematic and Pic-
torial Wiring Diagrams make this superior receiver really easy to buildl

Aol aﬁ Ahe Press! Time Payment Plan

A brand new 168- The “Tralfic-Master” and many other
page book, full of Meissner producits may be painlessly pur-
live, interesting, chased on a simple monthly payment

- to ~ the ~ min- %
::'e ra‘:li., c:mt':-‘:.:. basis. See your Jobber for details of this
plan.

tional data and
information. Con-
tains completedia-
gramsand instruc-
tiona for all the

Use the easy Meissner

Write for Free Catalog

For further information on this remark-
able receiver, as well as complete descrip-
tions and prices on all Meissner products,
write today for vour free copy of the big
48-page complete catalog. Just cut off the
lower portion of this ad, write your name
and address on the page margin and mail
to the address below.

Meissner Kit Re-
ceivers as well as
complete data on
ready-wired units.
18-pages of latest Television data cov-
ering theory and practical application
in plain lanfuage. See your Jobber at
once or order your copy direct from
factory. Only 50¢ net.

DEPT. C-3

MT, CARMEL
ILLINDISE

A FAMOUS NAME FOR TWO DECADES "

Please Say That You Saw [t in RADIO-CRAFT
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BEST BUY ix Wicoless

INTERCOMMUNICATING
S’yﬁtemﬁ

CROSLEY CHATTABOX
32450 per pair, consisting of TWO

tob Ny, COMPLETE MASTER STATIONS.

Complete two-way wireless loud speaking sys-
tem. Perfect performance. Plug into any 110
volt socket, AC or DC. Equipped with CALL-
LISTEN-TALK switch and volume control. Write
for information or catalogue.

Sold on |0-day trial with Money-Back Guarantee.
Order today.

Jobbers, Dealers and Distributors write for special
quantity discount.

AMPLIFIERS - DISTRIBUTORS CORP.

DEPT. R.C.,, CHRYSLER BLDG,, NEW YORK
Cable Address DEBACK, NEW YORK
Sole Distributors of the

CROSLEY CHATTABOX

Are You The Man For This Job?

ARE YOU prebared to take advantage of the op-
portunities that the new TELEVISION industry
is creating ? Train yourself now, while Television
is young, for a better job. Write for FREE IL-
LUSTRATED BOOKLET, ““A Tested Plan for a
Future in Radio & Television.” CAPITOL RADIO
ENGINEERING INSTITUTE, Dept. RC-3, 3224-
16th St., N.W., Washington, D, C.

DIAGRAMS YOU NEED

In one handy iomnual you have all
the disktams of the mmt-often
serviced radios today. Qver X0 of
all 8els you service every da¥ are
included These haportant  hint-
ghing, trouble shooting  eironies
makc your Job easier. permit faster
and belter repairy

HOW TO SAVE TIME

Circuit  data, hints, Information
are llme-savers and money makers
for yon, Lot this diagram manual
be your guide 10 bigker profity ad
easier  sonvice work. Why  work
blind fokded whenr 4 ont of 5 dia
wrams you will ever need are n

cinded o this new Jow el
manual. Compiled by M. 1teitinan
n.~ radio  Serviceman,  danthor
teacher of Radlo in ( hnd o sthouls

LIMITED EDITION

Get your opy of tlhas rademan
bipgest  tiee suver n ontaal  ta
for bulky, space-
Only 21 90 to

spond  money
wusting manuals
duy, brings your wpy ot the
handiest Con-the-joh™ hanahook of
useful diagrams. (Mocdels 1126 to
date,} Well printed, Jeith dtlustra
tions, ;nrze size 31z x 11 Imll;»&l

Limited quantity at the specig
HoTrAID price, Rush order now,

e e b e v T — —

FREE EXAMINATION COUPON

Supreme Publications

3727 West 13th Street

Chicago, llinois

Ship complete Serviee Manual. 1 may return  the

manual for a full cash refuml if T am not satished.

O 1 am enclosing $1.95. send posibaid.

0O Send €.0.D. 1 will pay postman $1.93 and a few
cenls postage.

NAME

Wrile address bhelow and send his corner.

— e — p—— —
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Sasavant Freres who acquires them in re-
building jobs. Two 58-note manuals with
Sectional bookcases of the same width
formed the author’s first “console,” as pie-
tured in Fig. 10.

Pneumatic Console.—A church had its
roof and entire organ loft destroyed by fire
after which the lead tubing leading from the
pneumatic console to the loft was sold. Since
pneumatic actions are obsolete, the console
was of no value for rebuilding, and after
gathering dust over 10 years in a store-
room they were glad to sell it very cheaply.
The bulky pneumatic console is ideal for
experiments since there is room to place the
apparatus inside, as Fig. 11 shows.

Pallets.—Having secured your pedals,
your piano-case organ is almost sure to con-
tain an 8-foot (unison) stop and a 4-foot
(one octuve above normal) set of reeds.
Since the bottom octave of each set is not
used on the 5-octave manuals, the bottom
12 valves or pallets, if removed and replaced
by magnetically-operated ones opening the
4-ft. and 8-ft. reeds separately, will provide
2 octaves of pedal notes. Magnets like those
shown in IFig. 12 are made by August Klann
or Wicks Co.

If your reed organ with vibration pickup
is to be included in the pipe-organ console
along with other types of organs don’t for-
get that the key widths of reed-organs and
pipe-organ manuals are not the same, the
reeds being slightly closer together. To over-
come this, the regular rods connecting keys
to pallets were replaced by longer brass
welding rods (threaded for adjustment)
which were fastened to extensions on the
back of the manual keys. This enabled the
reed action to be placed upside-down. and
far enough away that the difference of spac-
ing did not matter. See Figs. 1 and 4.

If you can afford magnetic valves to re-
place all the pallets, the reeds may be uni-
fied, i.e., made available in sub, unison,
super, or 2-octaves-higher on any manual,
but you may be troubled with key clicks if
you use a wide-range audio amplifier. This

means a condenser on each contact; or,
plenty of shielding and grounding.
STOP EFFECTS

New step cffects can be produced in
electronic organs by various circuit
changes.

Intensity; Harmonics; Reenforcement.
—A straight change in intensity can make
a Duleiuna into a Salicional; and, with still
further amplification, into a Trumpet. High-
er harmonics can be acecntuated by a series
condenser; or, remored by a shunting con-
denser. A car ignition coil with secondary
shunted by a condenser of 0.I5-mf. can
shift the resonant point to the bottom of
the keyboard for bass reenforcement.

Tremolo. A good tremolo can be pro-
duced by a rotating fibre shutter in front
of the loudspeaker. An aluminum-disc-type
phonograph motor with governor removed

Please Say That You Saw It in Rapio-CRAFT

Fig. 14, Schematic circuit of swell pedal as employed by W. S, Pollock in the Robb Wave Organ.

BUILD YOUR OWN EXPERIMENTAL ELECTRONIC ORGAN

(Continued from page 523)

will do for the drive; Fig. 13. Adjust the
speed to about 5 revolutions per second by
altering the size of the shutter.

Little will be said of straight sound or
acoustie pickup type of electronic organ ex-
cept to remark that it is much more sus-
ceptible to feedback. Since the Voxr Humana
is the hardest common stop to imitate and
because it uses small pipes often boxed-in,
on a pipe organ, a rank of these pipes en-
closed with a microphone is probably the
most promising application. You might try
imitating the RCA chimes with a mike, and
spiral chimes from striking clocks.

10. The first console—2 manuals and a ‘'loan™
of the family bookcases!

Fig.

The following are descriptions of the
drawings which do not include captions.

Fig. 2.—Pret¢dwood sounding board, con-
tact mike with weight removed, reservoir
bellows, and extension rods on stop shut-
ter hinge.

Fig. 3.—Bellows from reproducing piano
for suction supply.

Fig. 5.—Turbine mounting. The turbine
is mounted %-in. from a flat board with a
hole in the center which connects with the
wind chest. If the motor shaft is vertical
the motor may be suspended on springs.
(Gravity prevents the turbine blades being
sucked against the board. See Fig. 5A.)

Fig. 6.—Blower wheel for 1,750-r.p.m. mo-
tor and blower wheel for 3,600-r.p.m. or
series motor

Fig. 7—Swell pedals or volume controls.
Note pedal contacts.
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Fig. 8.—Construction of the contact as-
sembly.

Fig. 9.—Pedal contacts; it is the con-
struction of these which is shown in Fig. 8.
Also view of manual contacts, 1 feed and
3 contacts per note.

Fig. 12,—Specially-shaped pole and arma-
ture to open pallets at 15 volts and a few
milliamperes.

Fig. 183—Tremolo. Adjust frequency by
altering size of shutter.

In addition to the more than  2-dozen  interesting
articles which Radio-Craft has published. the following,
more recent ones are nentioned:

"Iatut 'l‘nms Controlled Electronie  PFlano,”™  Jun, 1938,

"Tho I‘lm-lms Organ.”” Fart I, Marell 1939, pe. 221
Part [I. April 1939, pg. o04.

Announving  the - Novachord'- - Elect ronir Mu:le's New
163 Tube *Raby" ", Apr, 1939, pg, oso,
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CASE HISTORIES OF
P.A. SALES

(Continwed from page 530

Trimm hearing-aids were put in. This sys-
tem was installed by Keeshan Advertising
Service, last Fall, at a total cost to the cus-
tomer of $397.50, and a profit of 40%.

H. H. KEESHAN,
Manhattan, Kangas.

Mr. Keeshan’s description of this Public
Address Installation won him a Transducer
Microphone as his prize in the 4th Section
of the recent Radio-Craft P.A. Contest.—
Editor

3 NEW TUBES

{Continned from page 544)
Half-Wave Rectifier

Heater voltage 117 117 117 volts
A.C. voltage per pliate

(r.m.s.) 117 150 235 max. volts
D.C. output current

per plate 60 60 60 ma. max.
Plate supply impedance

per plate {min.)* 0 40 100 ohms min.

* Sufficient impedance to limit maximum peak
plate current to value shown.
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ND OTHER RADIO 1IN
THE WORLD HAS ALL
THESE FINER FEATURES

l lualt from such high nullllv

rts that they are quaranteed
lgam;t defects “or breakdown for
FIVE FULL YEARS—instead of the
usual 90 days.

2. Guaranteed to outpérform any
olher radio in the worid. Built in
d numbers by hlghly :lullnd
lechm:l-n- with years spes
cialized experience in nulunq fing
faboratory instruments.

3. Affords the listener at Jeast
TWlCE the tonal namlg he has
been accustomed to hearing.

4, Reproduces your selection of
recorded music through the loud
speaker system with a naturalness
whith in every way equals that
of a fine High F-delnty studio
broadcast from a nearby station.

S. Can be adj unbd for the Purs

chaser’'s own ation character.
istics within cerhm broad ltimits.
6. !Iu!nc-l mu.-rferencl.- and
static can uced, compen-
sated for, oF n'ten llmon entirely
eliminated.

7. Incorporates auxlliary controls
30 Operator can improve the quals
ity of many records or radio trans-
missions to adjust tone to suit his
taste and acoustical properties of

the room.
8. lhou( two to three times as
selective &s  the averafe radio
receiver.

9. Incorporates such high sensi.
klvl! that it brings in distant

n stations which are often
beyum‘l the recelving range of or.
dinary receivers.

10, So accurately caiibrated. ad+
justed and tested that it is widely
used { leading universities,
broadcasting stations and scien.
tific |aboratories where extreme
precision is imperative,

SCOTT.

ur - own
boratori¢s not found in home-
typo receivers.

12. Backed by an _ofganization
having over §00 specialized &xpc-t
serviced and installation engineers
located in nearly every part of

the United States

STUDIOS: NEW YORK, CHICAGO,

*“the world’s finest radio.”

Name
THE SHERATON .
many distinguished Scoft Cu!tom
Built Cabinets with special acouse Street
ticat Propertics.
City .........

BUFFALO, DETROIT,

LOS ANGELES

§51

CLEARER, Quieter RECEPTION

R CURY: o LTSN || e’ 2

.

The Result of 6”*
NOISE REDUCING SYSTEMS

Many kinds of disturbhing “neise” in radio and recorded
music have heen greatly redured in the Custom Built

Distant American and Foreign programs can
now be thoroughly enjoved. Surface noises have been
removed from record reproduction without affecting
tone at normal volumes.

“THE WORLD'S FINEST RADIO”

The precision built Scott is generally acknowledged
Because sold direct from our
Laboratories only, it costs little more than many re-
ceivers made in factories by mass produetion methods
and sold through jobbers and dealers. Noise reduction
is only one of many amazing Scott features. Get all the
facts. Muail the coupon, today!

MAIL THE COUPON...GET SPECIAL OFFER!

E. H. SCOTT RADIO LABORATORIES, INC.
4404 Ravenswood Ave., Dept. 24C40, Chicago, 111.

Send all facts. apecial offer, order blank, and Scott Record
Review. No obligation.

of this issue. TURN TO IT NOwW!

GET A REAL ELECTROPLATING KIT ABSOLUTELY FREEI
Compleh details as to how it is possible to get a Real Electroplating Kit FREE, appear on Page 564
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TELEVISION =

No matter where you are or what
do, an.lanll. hln n complem tralnlnz

nauonll 's ulan in !nr lh ose sceking im-
mediate shop-training as well as for
those who crannot give up present em-

and Mail for

E literature.

NATIONAL SCHOOLS

["NATIONAL SCHOOLS, Dept RC-3
4008 So. Figuaras S0, Las Angrles, Calif
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ALLIED RADIO CORPORATION {
| 833 W. Jackson Blvd., Dept.2.CB-0 |
Chicago, 1llinois
l 0 Rush me your FREE 201 bage Catalog of 1.3 l
l Systems and complete radio supplies. l
I Name ...ooooeiiiiia.. |
l Address 0 ’
City st J

J

DATAPRINTS
i [
Wy TESLA-OUDIN HI-FREQ.
.@‘lf/‘/z, COILS @
st rarr 20¢ Ea. in order for 10
ke (Data and Drawings only.)
36” Sp’'k Tesla-Oudin Coil 40c
(1 K.W. Exe, Trf. Data,
included FREE!)

8” Sp’k Tesla-Oudin Coil 40e¢
(Y K.W. Exe. Trf. Data,
included FREE!)

8” Sp'k Oudin; 110 Vt,
“Kick Coil” type,.,...40¢
3” Sp'k Tesla Works on

Ford Sp’k Coil ,......... 40¢
1”7 Sp’k Violetta Hi-Freqa. Coil,,, ., vere . d0e
Model Warships—Get List of Plans
Induction PIPE &
ORE LOCATOR
Construction Data .........40¢

The DATAPRINT Co.
Lock Box 322C, Ramsey, N. J. ‘

UNIVERSAL SMM. |

All purpose microphone In¢ludin® amalcura,
P.a., schools. stafe. ete. Beautiful wn ap-
pearance. Small 1 size. Superiative in per-
formance. High fidelity reproduction voice
and music. Incl. iocking plug and 25 ft
cable. Direct to or any desired im.

nce. In De Luxe package at your job-

s now,

UNIYERSAL MICROPHONE CO., LTD.

424 Warren Lane, Inglewood, Calif,, U.S.A.

RADIO COURSES

RADIO OPERATING—BROADCASTING

® RADIO SERVICING — a practical course
® RADIO AMATEUR CODE @ TELEVISION
@® ELECTRONiCS—1 yr. day course 2 ¥rs. eve.
Day and Evening Classes. Booklet Upon Reguest.

New York Y.M.C.A. Schools/
4 W, 64th Street New York City
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THE “NEW’ KDKA

(Continued from page 527)

As these photos show, the new 350-kw.
transmitter is a great improvement over the
old Westinghouse transmitter at Saxonburg,
Pa. Descriptions of the photos are as
follows.

1.—Against a backdrop of the T7i8-ft.
broadcast antenna at KDKA’s new trans-
mitter station near Pittsburgh, linemen con-
nect the radio-frequency transmission line
through which pregram signals travel on
their way into the ether.

2.~The high-voltage rectifier installed in
the new transmitting station obviates man-
ual changing of tubes during broadecast pe-
riods. In the forefront are the rectifier tubes
which change alternating current to direct
current. In the background are automatic
relays for changing tubes without interrupt-
ing broadecasts.

3.—George Saviers, installation engineer
of the Westinghouse Electric & Mfg, Co.’s
radio division, connecting new air-cooled
tube in the modulator unit of “new” station
KDKA. On the sloping panel at his left are
the meters for the speech amplifier and
radio-frequency exciter unit of the trans-
mitter.

4.—Final connections are shown being
made to 1 of the 2 radio-frequency power
amplifier units in the new transmitter. The
2 tubes produce 12 of the 50-kilowatt carrier
and % of the 200-kilowatt peak power of
the station.

Cover Photo.—A “spare tube changer” is
here shown being connected for service in
the new transmitter; 2 of these 4 air-cooled
modulator tubes are ‘“spares.” By means of
a pushbutton relay device, the “spares” can
be put into service, without removal of a
defective tube, during the station’s trans-
mission period. Fach tube has a maximum
output of 50,000 watts!

SELF-AIRCONDITIONING RADIO SYSTEM

Characteristic of the technical advances
incorporated in the new station is a “radio
air conditioning™ system developed by West-
inghouse engineers and used for the first
time both to cool the giant transmitting
tubes and to heat the building, Supplanting
the conventional practice of cireulating
streams of water around the tubes and car-
rying off the heat generated by them, air
ducts and fins circulate cool air about the
tubes and then recirculate the heated air
through the building. As the station will be
on the air approximately 18 hours a day,
electrical heating units housed inside the
ventilating ducts of the building will be
able to provide efficient heat for the remain-
ing 6 hours.

S.w. AND ULTRA-S.W., BROADCASTING

Although for the present the new trans-
mitter station will send out only the stand-
ard broadeasts of KDKA, it is designed ulti-
mately to assume the broadcasting of short-
wave programs over the Westinghouse inter-
national station WPIT (formerly W8XK),
which is now operating at Saxonburg, and
to inaugurate noise-free experimental short-
wave programs over a ‘pick-a-back™ (cross-
arm) aerial which will perch atop the 7i8-
foot standard broadeast tower.

Standard-wavelength broadcasting facili-
ties of the station have been transferred
from Saxonburg to Allison Park in order
to provide more powerful radio reception
for Pittsburgh’s metropolitan area. Recep-
tion surveys made with a test transmitter
from the new site indicate that the altered
broadeast signal will be from 5 to 10 times
stronger.

In addition to bringing the transmitter
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within 8% miles of downtown Pittsburgh,
the move also cnables it to broadeast its
radio signal from one of the highest points
in Allegheny County. At the top of the
broadcasting tower, which is one of the
tallest electrically-welded structures in the
world, the elevation is approximately 1,900
feet. Because of its height above the sur-
rounding country, the station has been
equipped with a 36-inch rotating aviation
beacon mounted on a 60-foot tower. The
antenna tower has been protected by a 12-
inch flashing beacon.

Fventually a cross-arm aerial will be
superimposed on the main tower for the
transmission of programs on high freqiten-
cies free from the uswual interfering at-
mospheric mnoises. These signals will be
limited, in the main, to a radius of 35 miles
in line-of-sight from the tower to the hori-
zon; reflection and refraction, however, may
at times extend this maximum service
radius. These signals are thus ¢ircumseribed
because the high-frequency signals travel in
almost direct lines like rays of light. The
experiment will be undertaken by the engi-
neers to learn whether any change from to-
day's broadeasting practice is feusible.

Meanwhile, the Allison Park transmitter
is devoting itself to taking the program as
it comes over a special high-quality broad-
cast telephone cable from the studios in the
Grant Building, with an input power of
approximately one sixty-millionth of a watt,
and sending it over the air with the power
of 50,000 watts.

Two 22,000-volt power lines from the
Duquesne Light Company supply the elec-
trical energy to the transmitter. At a sub-
staution, three 200-kilovolt-ampere trans-
formers step the incoming power down to
2,300 volts, at which potential it is taken
through underground cables to the trans-
mitter building. The cables enter a switch-
gear structure designed to distribute the
power to 3 independent transmitters. Equip-
ment for handling this power will ultimately
include 2-dozen transformers.

TRANSMITTER NO. |

First of the 3 transmitters to be placed
in opecration, the standard broadcast trans-
mitter consists of 3 principal units: a power
control unit, exciter modulator, and a radio-
frequency power amplifier. The power con-
trol unit starts and shuts off the trans-
mitter, and includes protective devices for
all the equipment.

A speech amplifier, part of the exciter
modulator unit, amplifies the sixty-millionth-
watt program signal to a power of 250
watts, which is powerful encugh to control
the two 15-kilowatt modulator tubes.

In the radio-frequency exciter section of
the exciter modulater unit, a quartz-crystal
determines the wavelength or frequency of
the transmitter. The output of this quartz-
crystal, oscillating at 980,000 cycles per sec-
ond, is amplified to a power of 1,000 watts.
which is strong enough to drive the 4 radio-
frequency power amplifier output tubes.
Each of these 4 output tubes is capable of
a maximum power of 50,000 watts or a
combined output of 200,000 watts when the
transmitter is fully modulated and broad-
casting; however, when no program is going
on the air the power output is 50.000 watts
or 50 kilowatts. The 2 modulator tubes
driven by the 250-watt program signal con-
trol the power output of these 4 radio-fre-
queney power tubes, by means of a 10-ton
modulation transformer, in direct unison
with the program signal.

The radio-frequency power output is car-e
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ried over an R.F. transmission line to the
broadcast antenna and radiated into the
ether.

A duplicate set of controls for each of
the 3 transmitters will enable an operator
in the glass-enclosed master control room
to supervise the programs being carried by
all 3 transmitters when they are in service
simultaneously. He will be able to ‘“tune-in”
on them and regulate their quality and
volume.

AUTOMATIC SWITCHING OF TUBES

In addition to the master control, the air-
cooled tubes and streamlined apparatus,
the trunsmitting station boasts another
“first”” in radio in a pushbutton relay de-
vice which banishes interruptions of broad-
casts due to rectifier tube failure.

Until now radio engineers have had to
take stations off the air while they replaced
rectifier tubes. The new device eliminates
this interruption as it is equipped with a
spare tube and a relay which automatiecally
brings it into service when one of the 6
regular tubes becomes inoperative. At the
press of a button the inoperative tube is
selected and cut out of the ecircuit, and a
reserve tube takes up its work immediately
with no loss of station time or hazard to
the operators.

THE BEGINNERS' ALL-WAVER

(Continued from page 541)

and amateur 'phone stations come in best
when the regeneration control is below the
point where oscillation starts. Code signals,
however, come in best above this point. In
working on the shortwave bands, keep the
circuit just oscillating, and tune very slow-
ly. The incoming “dit-dit-dah” will tell you
that you have a code station. A whistle, on
the other hand, should serve as a warning
to reduce the regeneration control setting,
and then to listen to a ’phone station at
this dial setting.

While there is nothing tricky about the
operation of the All-Waver, it is well to
spend some time in learning how to tune
it so that you may derive maximum re-
ception.

This article hag been prepared from data
supplied by courtesy of Allied Radio Corp.

LIST OF PARTS

One R.F. choke;

One variable condenser, 140 mmf{.;

One antenna trimmer condenser;

One mica condenser, 100 mmf.;

One mica condenser, 0.001-mf.;

One condenser, 0.05-mf., 400 V.;

One resistor, 0.3-meg., %-W_;

One resistor, 3 megs.,, %-W.;

One resistor, 0.5-meg., %-W.;

One resistor, 0.25-meg., %-W.;

One regeneration control, 50,000 chms;

Eight Fahnestock single clips;

One Kurz Kasch vernier dial;

One rotary “on-off” switeh;

One masonite panel 7x9 ins,;

One Eby 4-prong socket;

Two Eby octal sockets;

Hardware (grid clips, screws, knobs base-
board, etc.).

ACCESSORIES

One coil kit for 16 to 217 meters;

One coil kit for 190 to 550 meters;

One Raytheon type 115G tube;

One Raytheon type 1N5G tube;

One 13-V, drycell;

Two “B" batteries.

One pair Brandes 2,400-ohm headphones.

1940 553

NATIONAL UNION GIVES
DYNALYZER signal tracer
on special LIMITED OFFER
$3700 wou |

(Reqularly $88.50 Dealer Price)

1600 points® . . .

and this complete

3 channel tester
is yours!

*Points are casy to make when you sell National Union Tubes and Condensers.

OFFER EXPIRES MARCH 15th . . . ACT NOW

Look at these great features. Read why you
should own a DYNALYZER for better work!

Builtin Speal bles “Listening

» in” on (1) any other channel whil
(2) meter being used for Osc. Tests
and while (3) speaker of radio is used
to listen to cudio channel of radio.

Meter enables visual tests

. of Osc. or Control Chan-
nels. voltage measurements up
to 2,000,000 ochms per volt. and
resistances up to 10 megohms.

Accutately measures sig-

., nals from 95 K.C. to 1§

M.C. in ANY LF or RF. Chan-
nel—

Only 1 tuning control required.

It Pays to Sell National Union Tubes and Condensers!

National Union Equipment Offers Build
Better Business! Ask Your Parts Wholesaler

Get COMPLETE information on the
DYNALYZER and SPECIAL LIMITED
OFFER now!

National Union Radio Corporation

Newark, New Jersey

A NEW BOOK ON PUBLIC ADDRESS

An important announcement about the greatest book on the subject of sound and allied subjects
appears on Page 570 of this issue. TURN TO THE ANNOUNCEMENT NOW!

| will find You
in radis e_v_.'_“bm? You need |||

P My || FACTORY-TO-YOU
1|cAmoc g Hoe in it cne 1 s Ds] SAVES YOU 7 50%

PUT THEL. HEW

4TUBE

P CHABSIS 1N
| bt ke YOUS PRESENT

CABIMET
PROMP’ SERVICE i and up to 5 Wave Banda,

E | 9%
BURSTEIN-APPLEBEE COMPANY L '

CoMPLETE
showing complete line. (Usor-agents
1OT2-14 MaGEE STHEET, KAMSAS CITY, MISSOURI

- teSters gnd iy |

RECEPTION
||{ PALS [Other models from 51017 Tubes,

wake sxtra monoy) Sos MIDWEST'S Answer to TRADE-INSI
MIDWEST RADID CORPORATION

- Cimginmals. Dhin
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139
$9.90

Ooaler Net
Price

A.C.-D.C.
YOLT-OHM-MILLIAMMETER

Pocket  Volt-Ohm-Milll t with  Select
Switch. Molded Case. . Precision 3-Inen
Meter with 2 Genvine Saophire Jewel Bearings.
AC and DC velts 0.15.150.750-1500; DC MA.
0-1.5-15-130; High and Low Ohms Seales. . .
Dealer Net Price. including all accessories, $9.9)

WRITE FOR CATALOG

SECTION 316 COLLEGE AVENUE

READRITE METER WORKS, Bluffton, Qhlo

_“ RADIO SERVICE EXPERT
5 LEARN AT HOME IN SPARE TIME

{"lear, slmple, fascinating lessons —prac
tical work with expPerimental kits—make
tralning easy and fasi. Gptodate RT A
Hetnnis,  GRAer pertonal  Ruldanre of
nrominent englneer and educator. highly
endorsed hy leaders in radio indusicy.
Spare-time profils soon pay for tralning.

[ busi-
START NOW—hais yovn, O™ et

:’:;ﬁ"l:rw far well pald work with radic dealers.
R.T.A, in factories, police. marine or television

fietda, DON'T DELAY

S L) 3 comp

Tormaison "and ine “oneoriuniy  BOOK FREE!
RADIO TRAINING ASS'N. OF AMERICA

4525 RAVENSWOOD AVE., Dept, RC-30, CHICAGO, ILL.

HELP WANTED:

Radin salesmen in small towns. One of
America's oldest radio set manufacturers
now has available an attractive proposition
for direct factory salesmen.

If you can appreciate the finest in rudio re-
ceivers, you can earn extra profits. Sell the
highest grade receivers made, to dealers,
stures, and professional people, at factory
prices.

S]oml your name today for details of profiv
blan,

RADIO - 1729 Belmont- Chicago, lil.

ISN'T IT ABOUT
TIME YOU
FOUND OUT
JUST WHAT
THIS UNUSUAL
AMPLIFIER
REALLY CAN

DO?
{1 ANEERED BY

Write For Complafe Details and Attractuive fropouhon

AMPLIFIER COMPANY of AMERICA
§ 48 WEST 2TH ETREETD IEW O

BE CITY. HEW TOTRE
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Last minute corrections: In Fig. IS (pg. 530), as shown above, the 0.03-mi. type XAY-I_cond-nsers are 6,000-V.
units (not $00V.); in Fig. 4 (pg. 529), R.F.C. (c) and R.F.C. (d) are rated in microhenries.

Converting a 5-Inch Telly Kit
FOR RECEIVING A 9INCH IMAGE

(Continued from page 530)

ALIGNMENT—SOUND CHANNEL

It is a good plan at this point to check
the alignment of the sound I.F. channel.

Shift the oscillator frequency to 8.25 mc.
and 1,000 microvolts with modulation, re-
move the V.-T.Vm. from the junction of
the 2 chokes in the image detector, and
connect the V.-T.Vm. from grid to chassis
of the 6V6G sound output tube.

Trim the sound grid coil, and the primary
and secondary plungers of the sound LF.
transformer, to & single maximum peak at
8.25 me. If resonance occurs off-side of
8.25 mec. then the 2 bus wires on the sound
I.LF. transformer should be spread apart
or brought closer togcther until resonance
does occur at 8.25 mc.

Proper alignment of the sound channel
enables one to tune-in the image carrier
of 12,75 me. (which would be hard to find)
coincidentally with the sound carrier, at its
maximum peak, at 8.25 mec.

Remnove the 10,000-ohm resistor and align
the R.F. and oscillator trimmers by means
of the station signal,—preferably, the test
pattern.

In the New York metropolitan area, Sta-
tion W2XBS (N.B.CC.) at the present time
is operating on a regular schedule and
transmits the test pattern referred-to. To
the trained eve this pattern tells the whole
story of receiver performance at a glance.

We shall say more on the subject later
on. For the present. while still using a
5-inch tube, note closely how far in towards
the “bull's eye’ extend the black lines form-
ing the vertical wedges. These lines, black
and white. should be clearly defined to about
% -in. from the outer circle of the “bull’s
eve” and will merge into a uniform gray
in this %-in. region. This represents the
best that a 5-inch tube can give, and so,
we will now take up the construction of
the sweep chassis for electromagnetic de-
flection.

CONSTRUCTION—UNIT NO. 2

Prepare the small sweep chassis from the
drilling layout of Fig. 7 in the same man-
ner as the small image 1.F. chassis. After
assemhling the 2 output transformers. the
2 sockets, and the centering and linearity
controls, it will be necessary to dismantle
the sweep circuits on the main chassis. The
4 sweep controls are removed and reassem-
bled on the small chassis as shewn in Fig. 8.
Note that the socket layout has been altered
to conform with Fig. 9.

The circuit changes required in the hori-
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zontal sweep are shown in the schematic
of Fig. 10 while the revised vertical sweep
circuit is shown in Fig. 11. The vertical
centering control requires a rearrangement
of the “B” supply wiring as shown in Fig.
12, Study these diagrams very carefully as
a small mistake here may do a lot of
damage.

When all components have been complete-
ly assembled on the small chassis, check
against Fig. 8 for correct placement of
parts. Wiring of this unit should be done
before fastening to the main chassis. All
the leads which run from the contrels on
the small chassis to terminating points on
the main chussis may be passed through the
4 holes which previously were occupied by
the electrostatic sweep controls. These 4
holes should be enlarged to at least %-in.
size to prevent interaction between leads.

One of these leads, namely the Horizontal
Amplitude pot.’s moving arm must be shield-
ed up to within '-in. of the 50,000-ohm
limiting resistor which terminates at the
plate of the 6NT7 Horizontal oscillator, V1.
All other leads are not critical providing
that a little space is left between them. A
5-prong socket is used for the deflecting
yoke, with hin No. 3 grounded. Four sep-
arate wires should be connected to the yoke,
the shield lug on the yoke need not be
grounded.

Do unt attempt to substitute this yoke or
the liorizontal and Vertical output trans-
former with that of some other make, as
the result will be an unsatisfactory image.
In fact, you cannot substitute any 1 of the
3 companion units, unless you also change
the other 2 parts to match.

fHE DAMPING TUBE

The filament power of the damping tube
is supplied by the winding which formerly
was used on the 5-inch cathode ray tube.
Note that the 4.5-ohm metal-sheathed re-
sistor is discarded and that two 1-ohm wire-
wound resistors are connected, 1 in each
green filament lead, before reaching the
damping-tube socket., These resistors con-
trol to some extent the horizontal linearity
and their value may have to be changed up
or down in some special cases.

The bias resistor for the 6L6 Horizontal
Amplifier should be of the variable-slider
type, adjusted to the full amount of resist-
ance at the start. Later on, when the set
is working properly, the slider may be ad-
justed to about the half-way mark, or un-
til the inner and outer large circles of the
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test pattern are an equal distance apart.
We will describe the purpose and operation
of the 7 sweep controls under “Test and
QOperation.” In the meantime let us build
U'nit No. 3, the High-Voltage Power Sup-
ply.

CONSTRUCTION—UNIT NO. 3

The Safety Box. Preparation of the steel
Ltox and cover of this unit represents a con-
<iderable amount of hard work. It is de-
-igned first for maximum safety and next
for maximum ease of accessibility and serv-
iving. Only 1 dangerous wire cmerges from
this box, that is, the wire (insulated for
1¢.000 volts) coming out of the top of the
box and terminated in a bakelite cup which
fite over the Anode 2 metal cap on the side
of the Kinescope. Thus the safety box may
be removed from the main chassis and
placed at a distance if alterations in lay-
out are desirable.

It is advisable to center-punch the sheet
metal while «till flat, on each indicuted hole,
after which the folding may be done, and
finally, cach hole drilled to size. Drilling
layouts for the safety box and cover are
given in Figs. 18 and 14.

The arrangement of the parts within the
box is given in Fig. 15; while the upper
portion of Fig. 16 gives the schematic wir-
ing of the unit.

The drilling layout of the bakelite strip
which holds the two 0.03-mf. condensers
u the 2 X 2 rectifier is given in Fig, 17.

The bakelite strip which holds the volt-
age divider resistors and fuse is shown in
Fig. 18. The position of these resistors is
~hown in Fig. 19.

Wiring of these 2 panels should be done
first, then partial assembly in the box and
final assembly and wiring when the unit is
fastened to the main chassis. The photo
shows the conipletely assembled unit with
cover removed.

SAFETY FIRST!

The set should nerer be operated with
this cover removed. If at any time it is
necessary to service the unit, first shut off
all power and next discharge each high-
voltage condenser to ground by touching
an insulated screwdriver between ground
and the c¢ondenser terminal lugs.

In order to keep the box size within rea-
«on the spacing of components with respect
to the metal box is already at a minimum.
Under certain conditions of excessive mois-
ture it is possible that ares may leap from
the rectifier socket prongs to the shell of
the power transformer %-inch below. Do not
be alarmed, as a piece of oiled cambric or a
thin sheet of bakelite inserted between
socket and transformer will prevent any
further ares.

Testing the maximum high-voltage should
not be done with the usual 1000 ohms/volt
meter. Instead use either a 25,000 ohms/volt
tester or an electrostatic voltmeter with
10,000-volt range. For safety’s sake test only
from within the bakelite cup lead of Anode
2 (which is fused). to ground, or frame of
box. The voltage should be between 6,800
and 7.200 V. depending ¢n the line source.

CONSTRUCTION—UNIT NO. 4

There remains only one more item to be
dene—the construction of Unit No. 4, the
woaeden box which holds the 9-inch tube. The
box is made of 's-inch plywood reinforced
at the inside corners with !¢-inch-square
runners, The exact dimensivns of the box
and magk are given in Figs. 20 and 21.
Small metal tabs are used for fastening the
box to the front and rear chassis partitions.

The tube support at the rear of the Kine-
scope is made according to Fig. 22. The
mounting holes must be drilled so that they
fal! in between the perforations on the slope
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SOUND TIPS ABOUT THE SOUND THAT'S TOPS
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THEY JUST WEREN'T MADE
FOR EACH OTHER

1\’[ ATCHED commiercial sound
prmlurts are as imlmrluul to
vour customer’s use and satis-
faction asmatehed skiingequip-
ment is to the fellow in the pic-
ture above. Because by offering

“matched” equipment. youean
| easily present a more con-
vineing sales story to prospecets.

Co-ordination of design is one

of the many reasons why it will

N/

pay vou to recommend RCA
Commereial Sound. Every unit
—from thesmallest mierophone
to the largest sound distribu-
tion system —is designed to op-
erate perfectly with all other
units. \nd that’s the sort of per.
formance efliciency your cus-
tomers will gladly pay for. The
sort of efliciency that means in-
creased sales and profits for vou!

RCA Mig. Co,, Inc,, Comden, M. J. * A Service of Rodio Corp. of America

For finer sound system performance—use RCA Tubes

Complete details as to how it is
Page 566 of this issue. TURN TO IT NOW!

|
I
| GET A REAL ELECTROPLATING KIT ABSOLUTELY FREE!

possible to get a Real

Electroplating Kit FREE, appear on

\ol Frer!

HAMMARLUND
NEW I 14 ol Il
RADIO CATALOG

The latest Hammarlund catalog with
complete data, illustrations, draw-
ings and curves on the entire Ham-
marlund line. Address Department
RC-34 for your free copy.

vt MAMMARLUND
catalot

HAMMARLUND MFG.

co.,
424-438 West 33rd Street, New York City

INC.
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OPPORTUNITY

FOR SERVICEMEN!

CASH IN ON
RADIO NOISE
ELIMINATION
PROFITS!

Radio nolse elimination
Is one oOf the llveilest
subjects in the trade to-
dsy—s real potentisl
money -maker for the man
who qualifies a9 & spe-
claiist now. Jobbers are
taking it up—public util

WHAT T0 D0—
HOW TO D0 IT o i Wtnene

cooberate—and now Sprague, after years of field
work, shows you exactly what to do. how to do it
und just what equipment 15 Use in the new
24-page Sprague Inerference Manusl,
just off press. Contalns more than 100

vircuit disgrams, many fllustrattons
Ezsy to understand. An indispen-
sable book. Order today.
Net _.iicieinaesn-28e

IT PAYS TO USE ATOMS

For inexpenxive ypadio serv.
lre rnndem;er replacements

lﬁ“ Atoms—the
rm“r.-ut selling, most re-
llable midget drys on
the market All
valiages—all Sinklé and
dual  capacities. Save
time—money=spacel

8 mfd. 450 V. Atom,
only 36¢ net

SPRAGUE PRODUCTS CO,

Horth Adoms, Moss.

ELEMENTARY MATHEMATICS

ERE is a book for the business man, the tech.
nlcian and craftsman explaining and answering
every operstion and meaning with interpreting
illunrn ons$ md examples.
is the key to a slmnle undlrlhndlml of many
nornla:lu prnh mu in daliy
tlear. positive and del'lnm “language, the auther
pnnularlul and clarifies every subject and heips the
reader to overcome any apparent difficuity in the study
of mathematics.

A real home study-course In mathematics for the
student or the man who wants to achieve proficienty
or desires to brush-up on his knowledge.

Entire Chapter on Special Math-

' ematics forplhl Radio Technician —-
SEND TODAY FOR YDUR copPY OF THIS
INDISPENSABLE EBOD “PRACTICAL
MATHEMATICS'® CAN BE ‘CARRIED READI-
LY IN YOUR POCKET.

GONTENTS OF BOOK

CHAPTE ‘ Dli' IA.nlh metic—Addition—Subtraction—Multlpli.
CA O'I'lﬂ- Vi
CHAPT! (15 Fncwrlnﬁ:nd. Cmcmlallon—l-‘nctluns——becl-
mals Pepcentage—I nd I'roportlon,
CHAPTER i(l. The Mot.rlc Syvatem,
CHAPEEH'“ IV. How to Moasure Surfaces and Cabacity
Ol
CHAPT! V Powers and Involutlon—=Roots and Evolu-
tion.
CHAPTER VI. Hlﬂ\!ﬂ\llicl 'or the Ml\'l
us d Technical
MOMEter  CONversio mb-—(‘.raphn or
Curve I"lotti IIK—Lul.’llrlllllnh—UW of OQNLY
the Shide
CHAPTER Vil Spocial Mathematles for Po °
Radic Technician DV
CHA'T!R V1il, Commerciai Calculations—
Int en.t; = Discounts — Short Cut PFOSTFAID
Arlthmellc
CHAPTER Wemhu and M
Useful ’l‘lb

Stamps, Cash or Money Order.

TECHNIFAX

|7 §. State SI Chicago, NI

WEBSTER
=43 PHONO-MOTOR

Self-starting. rim-driven. constant-speed (FBRPM).
Frictlon-drive is Dreferable wherever driving torques
aro low and quietness is atl important, as jn & phono.
h. Motor with 8 felt covered turn- $2 69

.

able operates on 117 voit, 60 cycle
oniy. Shipp. wt. 6 Ibs. Prieoc Each
WE REIQUIRE A 259, DEZPOSIT WITH ORDER
Write For Our Lotest Bargain Parts Bulletin
ARROW SALES COMPANY
619 W. RANDOLPH ST. CHICAGO. 1LL.
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(Continued fram preceding page )
of the Meissner safety cover. The 6-prong
socket and wiring for the Kinescope passes
through a large hole (socket size) punched
into the flat top surface of the Meissner
safety cover thence through a similar hole
in the bottom of the wooden box. The signal
grid lead should be spaced away from the
other 5 wires as much as practicable.

The former high-voltage supply for the
5-inch tube (2.000 V.) is rewired accornl-
ing to the lower portion of the schematic,
Fig. 16, where it now serves as a separute
source of focusing voltage. The voltage di-
vider resistor should be within 10 per cent of
the values given. After all connections have
been checked the safety cover must be re-
placed to close the interlock switch. Voltage
tests may be made under ovperating condi-
tions, at the prongs of the Kinescope socket.

The construction of these 4 units will
require about a month of spare-time work
so we will defer “Test and Operation” to
next month’s issue. The parts recommended
for this conversion are given in the list
below.

LIST OF PARTS

TUBES

One RCA Kinescope,
P4 12-in.;

One RCA 6LS, V3,

One RCA 5V4G, V4;

One RCA 6J5, V5;

One RCA 2X2, V6;

Two RCA 1852's, V1 and V2.

1804-P4 9-in. or 1803-

SOCKETS

Three Amphenol sockets, bakelite octal;
One Amphenol socket, 4-prong isolantite;
One Amphenol socket, 5-prong isolantite;
One Amphenol socket, 6-prong isolantite,

INDUCTANCE UNITS

One Meissner sound-trap, No. 17-3467, L1;

Two Meissner I.F. transformers No. 17-3462,
T1, T2;

One Thordarson power transformer,
17-R-33, T3;

One Jefferson deflecting yoke, No. 465-311;

One Jefferson Horizontal output transform-
er, No. 467-548, T4;

No.
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One Jefferson Vertival output transformer,
No. 467-549, T5.

CONDENSERS

Two Solar high-voltage, type XAT-1, 0.03-
mf.;

One Cornell-Dubilier silver-mica, 2.5 mmf.,
C1;
Three Cornell-Dubilier bakelite mica, 0.001
mf., C2, 3. C4;
One Cornell-Dubilier
mmf., C5;

One Cornell-Dubilier puper tubular, 0.05-mf.,
400V, C11;

Two Cornell-Dubilier paper tubular, 0.1-mf.,
400V., C12, C13;

One Cornell-Dubilier paper tubular, 1.0 mf.,
600V., C10;

One Cornell-Dubilier electro-tubular, 10 mf.,
25V., C8;

Three Cornell-Dubilier clectre-Tubular, 25
mf., 25V, C7, (8, C14;

One Cornell Dubilier electro-tubular, 40 mf.,
50V, C9.

RESISTORS

One LR.C. 5,000-0hm potentiometer, R22;

One [.R.C. 20-ohm potentiometer, with fixed
center-tap, R23;

One LR.C. 50-ohm potentiometer with fixed
center-tap, R16;

Two LR.C. 1-ohm wire-wound resistors, 10
watts AB, R17, R13;

One I.R.C. 200-ohm wire-wound resistor, 10
watts AB, R15;

Five I.R.C. 1.5-meg., 2 watts. R26 to R30;

One LR.C. I-meg., 2 wutts, R33;

One L.R.C. 3,000-0hms, 2 watts, R38;

One LR.C. *0.5-meg., R31;

Two L.R.C. *0.45-meg., R34, R35;

One L.R.C. *0.3-meg., R37;

One L.R.C. *0.25-meg., R36;

One L.R.C. *0.1-meg., R32;

One I.R.C. *50,000-chin, R23;

One L.R.C. *1,200-0hm, R24;

One LR.C. **1.-meg.. R19;

One L.R.C. **10,000-ohm, R20;

Two LR.C. **0.1-meg., R6, R8;

Two I.R.C. **60,000-ohm, R3, R10;

One L.LR.C. **5,000-ohm, R39;

Three I.R.C. **3,000-ohm, R4, R12, R21;

Two L.R.C. **2,000-ohm, R5, R11;

Two LR.C. **200-ohm, R7, R9;

bakelite mica, 500
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Three LLR.C. **100-ohm, R2, R13, Ri4;
One L.R.C. *60-ohm, R1.

* l-watt.

** 15 _watt.

MISCELLANEOUS

One Alden insulated cap for Kinescope, No.
92TINL;

One Alden
91TINL;

One Littelfuse, 1 milliampere, with mount-
ing clips;

One Amphenol plug, 5-prong;

One piece sheet steel, Image chassis, 6% x 15
x 1/32-in.;

One picce sheet stecl, Sweep chassis, 61 x 15
x 1/32-in.;

One piece sheet steel, Power Box, 15 x19 x
1/32-in.;

COne piece sheet steel, cover, 9 x 13 x 1/32-in.;

One piece bakelite, voltage-divider panel,
2x8x3/16 in.;

One piece bakelite, condenser panel, 3x8x
3/16 in.;

One piece sheet brass, 1 x 8% x Y%-in.;

One piece sheet brass, % x 6 x 1/16-in.;

Wooden box {(per specifications);

Hardware, etc.

insulated cap for 2X2, No.

| S ESse————

PUBLIC ADDRESS IN
OCEANARIUM

(Continued jrom page 6527)

Studios, Johnny Whitmore, chief announcer,
is shown at the controls. Over this system
are broadcast daily descriptive lectures of
the many specimens in the huge Ocean-
arium.

B.—Installation of headphones for diver.

C.~—The diver goes below to feed a banana
to one of the large porpoises by hand. With
the installation of the helmet microphone
and headphones, he is able to converse with
the announcer in the Information Lounge,
discusa over the loudspeaking system activi-
ties in the bottomns of the tanks and at the
same time ean receive instructions as to
how to proceed with the underwater feed-
ing, mechanical inspections, etc.

D.—There are 3 regular feeding programs
daily at Marine Studios, at 11:00 A.M., 2:00
PM., and 4:30 P.M. Johnny Whitmore,
chief announcer, is shown describing in de-
tail to the large erowd the feeding activities
as they proceed.

SUB-SEA INTERPHONE!

A deep-sea diver, helmeted and encased in
his heavy rubber suit, tensely watches &n
11-foot shark approaching him; he asks his
companion on the surface to keep a sharp
watch for other great fish which might ap-
proach him unawares from behind, and re-
ceives an encouraging reply as hundreds of
spectators, who have heard the entire con-
versation, gasp with suspense.

THE P.A. SETUP

There are 34 loudspeakers located in the
corridors surrounding the 2 tanks for even
distribution of sound. There is also a bat-
tery of 25-watt directional speakers above
the tanks, while a powerful 60-watt direc-
tional speaker is concealed in a palm tree
in an adjoining park to provide entertain-
ment for the guests resting there.

The system is controlled from an opera-
tor’s desk in the Lounge Room quarters of
the Studios. Equipment includes in addition
to control panels, microphones and a moni-
toring loudspeaker, a turntable for playing
recorded musie through the system. An in-
tercommunicating system between the oper-
ator’s desk and the ticket booth complete’s
the sound installation.
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MODEL 561 OSCILLATOR is an en-
tirely new and better instrument. In
the 561 we have for the lirst time, at
moderate price. an oscillator capable
of producing (1) a true sine wave R.F.
signal (2) linear audio modulation (3)
continuously variable percent ampli-
tude modulation at all audioc frequen-
cies, etc.

A. F. OSCILLATOR. 15§ to 15.000
cycles cover the audio spectrum. Push
bution selection of 4 output imped-
ances; 50, 500, 5.000, 50,000 ochms to
match any input. Center-tapped lor
use across push-pull inputs. Absclute
accuracy of frequency and wave form.
Frequency response {lat * 1 D.B.
from 30 cycles to 10,000 cycles—15
cycles down 2 D.B. and 15.000 cyclea
down 2 D.B. Outpul perlectly con-
trollable 0 to maximum. Cutput: 125
milliwatts: 35 volts open circuit.

R. F. OSCILLATOR.5 bands 65/205:
205/650; 650/2050; 2050/6500 K.C.; and
6.5/20.5 M.C.: harmonics above 60
M.C. Each range push-button selected
on only two scales. All scales illu-
minated. shadow type. dual ratio
mechanism. Air-dielectric trimmers
and iron coil inductors allow {actory
calibration at both ends of each band
to within 14 of 1%,~—qguaranteed accu-
racy. Push button attenuator with fine
control is continuously variable from
l/2 micro-volt to 100,000 micro-volts.

CARRIER AND MODULATION
MONITOR. A vacuum tube voltmeter
is used to control output level in
actual micro-volts. The R. F. and A. F.
Oscillators can be used separately, or
the variable audio oscillator used to
modulate the R.F. Read percentage of
modulation.0to 80%.directly on meter.

FREQUENCY MODULATOR uses
the SUPREME patented electronic
“lock-center-synchronize” circuit—the

SUPREME INESTRUMEN
GRCCNWOOD, MISSIEE]

557
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SUPREME MODEL 561
only system which proves correct.
both mathematically and in practice.
Positive automatic centering—no “"im-
age wandering’"—no distortion—all is

automatic. Ideal for aligning all R. F..
1. F. and A. F. C. circuits.

SUPREME MODEL %8I gives you all 1h.|-
lat aaly i.50.
cash amd 13 monthly pay

STCP1 LOOK! FIGUREI Lock over
the specilications. Everything engi-
neered and built in one unit saves
you money. We repeat, the Model 561
SUPREME Combination. Metered A.F.
and R.F. Frequency Modulated Oscil-
lator is new and better. We believe it
is everything to be found in the finest
laboratory. brought within the service~
man's reach. Never have we had more
faith in an instrument! No finer, more
careful, thorough or dependable job
of circuit work has ever been donel

PERFORMANCE IS PROCFl We
want every good serviceman to care-
fully consider the Model 561 OSCIL-
LATOR.because we believe that every
goed serviceman needs one, We want
quahlied servicemen. who will appre-
ciale {hus new instrument, to try out
the new Meodel 561 OSCILLATOR in
their own shop—so much so that we'll
ship it right now—10 day {ree trial—
then you be the judge. See your job-
ber today or write for information.

TO IT NOW!

GET A REAL ELECTRIC DRY SHAVER
ABSOLUTELY FREE!

Complete details as to how it is possible to get o Real Electric
Dry Shaver FREE, oppecr on Page 562 of this issue. TURN

8- TUBE 2-E BAND SUPER AC-DC
4 s g1 23

when puh-lnu«l
lar

Tist

shenker. Walnur cabinet. [1.
luminnted vemier aeroplane
" Goldenacope’ —nd ac.
ground required. Ree
ceives Coast to  Coast on

ey ACTOPIANG . CLC s rth l’l‘lll(., and Pelice, Ama-
on O aves ne year guarantee.
?:ad Il &O deposit, balance C.0.D. Money back If mot

GOLDENTONE RADIO CO.

Pleagse Say That You Saw ft in Rap10-CRAFT

Dept. RC
DEARBORN. MICH.

50?"

unnms SAVI

[ization, write today.

GOLDENTONE RADIC CQ.. DEPY. RC. DEARBORN. MICH.
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RADIO

PHYSICS
COURSE

ARFEED & R ARDT

AT

OW sou can gel your practical trainin® in Radio from

INONE
BIG$4
BOOK

1he man who has been called “‘the world's greatest
tcnrher of radio.”” the man who has given thousands of
students their start . varous hranches of the profitable
carcer of Radio—with the easiest, quickest and most thore
ough home-study course ever offered In this subject, Ghir-
ardi gives you the bencfit of his vast q.-nmneerlnu instruc-
tlon m'u1I wrltlmz cxperience In a form simple, 30 clear
and ko ing¢xpensive thnt you will wonder heow it Is Poasi-
blel—just nnagine! in oné hig $4 hook you ,u-t what mlght
easily be sold 48 a $50 correspondence cpurse!

A $50 Course Complete for only $4

Yes, it's the cauivaient of 38 different radio books
bound together In one huge. easy-ta.use Dhrofusely lllullral
ed, self-instruction book. It's 1the biggest bargain in radio
education to found anywhere! That's the wny Ghiranli
wants it to be—he wants to open the door of Opportunity
Lo everyone—rekardless of financinl circulnstances, regard-
leas of nrevious education of Lraining. Not even a knowl.

Re of mathematics Is needed hefore you go tg work on
Ghlrar’dl 8 course.—You start right in with the basic funda.
u on rendInF page after pake of Ghir.
mur‘hlnz explanations and gradually the
Radio unfolds in your mind, clearly and
wvividly plclured Almort hefore snu know it. you find you
have mastered the exsentials of Radio, topether with all the
ailied suhjecis of Electricity, Sound. Television, Cathode.
Ray Tubes, e¢tc. That's the way you learn Radlo froni Ghir-
ardi—and don’t forpret, {uu ¥et the whole Ghirardi course
#l] for onty $4. comple

Widely used in Army and Navy Schools
What stronger proof of its superiority than the fact
. ¥es hundreds of coples of this very Eourse

n  daily service In the h-chnh:al radig training
schools of the Army. avy. anne Co d el
Coast Guart. Powerful endorscnent lhls, Tthe soundness
and practical value of Ghirardi's Course. becausc the
requlrements  for  any Gu\ernmunA nroved  Instruct ion
text are extremely TR {,hll the fact
Ghirardi’s Radio Phyu:u Ccmrn I: used and J)nlnd
more beginners and Ioadln‘f prlv-te rndlo nchmcal
8chools than any othe, the wurd Why
Because this CoursC is THE ToPsl

ALL YOU NEED TO KNOW
Here are the subjects covered In the various chaplers.
Read them:
1. Radie Brnadran!lng
3. Electron Thea
Law: Resistance.
netinm. 7.

System. 2. Sound, S h. Munh—
er Current. 4. E
Flec. Curruitq
E. leclmmng’ncl Elec
. Inductance.  10. Capacitance;
A. €. Cirewits. 12. Filters. 13. Measurln
14. Radio Waves, 15. Brosdcasting. 16,
Vncuum Tute l’rlm-lplcx 18.

Instruments.
celving. 17.
Vacuum Tube Character-

istles. 19, Vacu 'ube Cotistruction. 20. Vacuum Tubwe
Detector and Amnll.ner Action. 21. Radio Frequency Am-
lification. 22, *‘Superhets’’. 23. R.F. Ampli lnrs Tun-

ngg Coils, 24, Audlo Amhlil‘lcm 25. Speakers. . Bate
tel‘.v Operated  Recel 27. iner-‘auppl l'mu 28.
Elee. Heceivers. . Aulnnlnhlll-‘ and  Alreraft Radm

:lO Phono Picku s. Sound Systems. 31 h ort. Wav Az2.
Pho'-oelerlrlt Cells; Cathode.Ray Tuhes. 33, Telev lnfon
Antcnnns aml Gruundn 38, Testing: Servll 36.

Sound Pletu Self-Review Quellmn-l

START LEARNING RIGHT NOW

ndvantage  of
Special Offer of S=

Read Lhe Look for
S5 days. If hot
fuily satisfied,
return iU jn Rood
tuondllion snd wet
yuur money re
funddext  at Once
Que riak' ¥

Books
Bhipped

[] RADIO & TECHNICAL PUBL. CO.
ork. P
Pestoaid Anywhere

45 Aster Fiace. New Y
Dept. RC-30

0 Enclosen Tl 34 4854.50 foregr for my
ol Ghirardes "RADIO PHYSICKA COURSE' i
viur ey Money B8tk Guaranice.

copy
with

ADDRERS ......... ...... om0nnoaa00a

CITY ... eann . 8TATE .

02 _Plesse send me free delfrlmlre Mterature sboat
'RADIQO PHYSICB COURS

|
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Wnite For Complete Details ond Attractive Proposiiion

AMPBMFIER COMPANY of AMERICA
NEW YORK CiTY. NEW YORK

3% 45 WEST 20TH STREET
—_—
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LATEST RADIO APPARATUS

NEW TUBE TESTER

Earl Webber
1313 W. Randolph St., Chicago, IlI.

0 minimize obsolescence this model 200-
SM tube tester has provisions for testing
%-V. filaments in addition to the regular
line voltages. This direct-reading instrument
is suitable for portable or counter service.

2-VOLT BATTERY SET
ELECTRIFIER

Electro Products Labs.
549 W. Randolph St., Chicago, lIl.

NEW “A” and “B” battery eliminator

for use with 4, 5, 6 or 7 tube, 2-V. fila-
ment radio rececivers. It delivers 90 V. of
“B” and consumes 14 W. of power. Five
combinations of battery plug sockets per-
mit the battery plugs to engage this unit
without any modifications. This Model F
instrument measures 8% x4% x2% ins.,
and weighs but 4'%2 lbs.

POCKET MULTITESTER

Radio City Products Co.
88 Park Place, New York, N. Y.

= -

OR various types of measurements, 23

ranges are available in this Pocket Multi-
tester. Known as the model 413, the instru-
ment offers a sensitivity of 2,500 ohms/volt
for voltage measurements and the low D.C.
current range of 0-400 microamperes. Meas-
ures, D.C.,, to 5,000 V., 400 microamperes,
1,000 ma., and 10 amperes; A.C., 5,000 V.;
0.1~ and 1. meg.; =10 to +69 decibels. Meas-
ures only 6 ins. long, 8% ins. wide by 2%
ins. deep.

Please Say That You Suw It in RADIO-CRAFT

AUTOMATIC ROBOT TUBE
TESTER

Dayco Radio Corp.
915 Valley St., Dayton, Ohio

XACTLY as the naume implies this instru-

ment, the model 401, is entirely auto-
matic. A card index covering all tubes is
arranged for handy, quick reference. You
place the proper card in the slot provided,
insert the tube in the proper testing socket,
and pull the lever. The robot tester gives
all the answers. The instrument automatic-
ally adjusts itself to suit varying line volt-
ages. It is claimed that obsolescence is en-
tirely eliminated by the fact that when new
tubes are announced, the user simply writes
to the factory for an index card for such
tubes, and the machine will take care of
the rest. A total of 185 cards now provide
for testing 580 receiving tubes now in use,

NEW PORTABLE SET

General Electric Co.
Bridgeport, Conn.

ERE'S a “3-way” receiver, the model

HB-412 “Carryabout,”” which operates
on A.C,, D.C,, or batteries. Range, 540-1,600
kc. Removing the power cord from the set
automatically disconnects the batteries, and
vice versa. This 4-tube superhet. has a built-
in beamascope and requires no aerial or
ground. Vernier tuning. Set measures
10x 13 x 5% ins. deep; weight, 14% 1bs,
complete with batteries.

MOBILE AMPLIFIER

Erwood Sound Equipment Co.
224 W. Huron S5t., Chicago, Il

COMBINED ¢-V. D.C. and 115-V. A.C.

public-address system, model 1420, out-
putting 20 W.; total hurmonic content, un-
der 5%. Special plug-in arrangement per-
mits operation from a 6-V. storage battery;
heavy-duty vibrator chunges the D.C. to
A.C. Input accommodates pickup or mike;
output is variable to suit speaker loads.
Carrying case measures 16 x 16 x 12 ins.

INTERCOMMUNICATING
SYSTEM

Talk-A-Phone Mfg. Co.
1847 S. Millard Ave,
Chicago, Il

NOWN as model LP-5 this system is of

the master selective type and works with
up to a total of 5 substations. Master station
can talk with 1 or all substations at the
saume time. Substations can call back at will
and without operating switch. Special
“silent” feature permits calling master but
excludes noise pick-up from substations.
Operates from 110 V. A.C. or D.C,
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LATEST PHONO-RADIO

RCA Victor Division
RCA Manufacturing Co., Inc.
Camden, N. J,

HE model U-46 Victrola combination is

housed in a massive 18th Century period
cabinet. Front doors give access to the auto-
matie electric phonograph mechanism and
the radio dials and controls. Record storage
space 18 also provided; phono-compartment
noise hus been reduced by acoustical treat-
ment. Turntable is controlled by silent,
mercury-contact on-off switch. The chassis
is a 12-tube job with an undistorted power
output of 20 W., and makes use of a built-in
loop antenna which may be rotated by means
of a kneb on the front panel. llas motor-
driven electric tuning for 9 stations. Sepa-
rate bass and treble controls.

for MARCH,

NEW-TYPE CABLE PLUG

Amperite Co.
561 Broadway, New York, N_ Y.

HE new connector is designed to eliminate

cable breakage at the connector, to hold
the cable firmly, and to make cable replace-
ments a simple matter. A rubber sleeve pre-
vents strain on the cahle at the connector.

“"UNICORD"” RECORDING
MACHINE

Universal Microphone Co.
Inglewood, Calif.

HE equipment is a complete professional

recording machine in a single portable
carrying case—its main feature being minia-
ture size. It records at 78 r.p.m. which per-
mits recording a 7-min. program on a 12-in.
blank disc. Equipped with a 1009 synchro-
nous motor. lle:ulphone mormnitoring. An ex-
cellent feature is o weight which automat-
ieally lifts the cutting head from the disc at
the completion of the recording process. Ex-
tremely high fidelity is claimed for the out-
fit. Equipped with mike and speaker (latter
in removable lid).

NEW CRYSTAL MIKE

The Turner Co.
Cedar Rapids, lowa

NOWN as model 33X this new crystal

mike has a 90-degree tilting head for
semi- and non-direetional operation. This
response is 30 to 10,000 cycles, free from
peaks; feedback is said to be remarkably
low. It has a high level of —52 dli. on a wide
range of frequencies. Blast-proof crystal is
impregnated against moisture. Finished in
satin-chrome along modern lines.

(See page 560 for olher articles)
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NO MORE "HEADACHES"

in Radio Service Work
—thanks to "Al" Ghirardi's

RADIO Zroudts-Shooittrs
HANDBOOK ...

-and MODERN Zadio
SERVICING

World’s Leading
Authority on
Short-Cut Meth-
ods in Servicing

Famous the workd
nvcr fur hl« matenhless

uhlu ardll (?csc.-.!:\‘r(‘l:
ord o
_5 ly “l“nc hundeeits SPEED up DATA
of u,-pr(l-« .‘:."-“:9 1etters he

s rece n Krateful
e

For Your Service Bench

readers. Ghirnrdd has
W c el

red ol he . One seclion of Ghirandl's Trouble.

f r o sine hne  Shoder's Ihn-ibook tells You how ta
¥ J tome h3} tuke the common “'buffs™ out of prac:
erin . pecomulntion  of '!” every padio set ever made—de.

Cawne’ lligtories of 3,313 recelv-
ersl Don't waste your pwn valuable
time and energy trying to track down

data In two books that re-
dure the practice of rudio

- ieini to simplest wo!
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BRAND NEW

~fAMPLIFIERS

FEATURING

ORTH-0-DANE A tidetion

1
'MAKE MONEY FOR SERVICEMEN!

The instantaneous success of the new KENYON Cath-O-Drive
Amplifiers is merited for here are units which may be built
easily and at a saving in cost which is really remarkab!

Although featuring Cath-O-Crive Modulati each unit fec
tures interchangeability of output transformers to make the
UNIVERSAL . for Plate Modulation or P. A. Work

THE KENYON ''50'" Foundation Kit rated at 5 watts

$18.75

Class A, net
THE KENYON "I50" Foundation Kit rated at IS

watts Class AB, net N $22‘78
THE KENYON

600" Foundahon Kit rated at 40

$35.13

watts Class AB2, net .
The required Kenyon Transformers and Parmetal Punched
Chassis d Cabinets as well as literature, parts list and

circuit diagrams are available at your jobbers. If he does

not yet have his supply—write us direct.

KENYON TRANSFORMER CO.,
840 BARRY ST. NEwW YORK, N Y

Inc.

Please Say That You Saw It in Raplo-CRAFT
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of box:
12/3"x8'"

ith thls PYRO
PANTAGRAPH
turn leisure time
into Dprofitable |-
hours. DMake fiil g
meney & novel. |-
easy way —''Burn
Your Way to Ex-
tra Dollars with
Pyro Panta.
fraph.”’

Shipping weight. 3 Ibs.

‘Thia electrical outfit 12 especlally d%ned for burning
designs porm.lnantly on Leather, ork. Goulds.
Bakellte. etc. Simj &y plug the Pyﬂ) -glectric pencll in any
10-volt AC or outlet and it 1s ready to be used.
Pl cord furnished as pnrt of equipment.
antagraph included in the outfit,

be reproduced ejther in orifinal. reduced

and
By 2 use of » apecial Pan
any des! may
or enlarged form.

Qutrit consists of: one Dyrosclectric Pencil: one Panta-
graph; three hardwood plagues: one bottle of Varnish:
one Brush:! one tracing tip and four-page instruction shest.

Outfit will be forworded by Express Collect if
»ol sufficient postoge included with your order.

WELLWORTH TRADING COMPANY
1915 S. State Stroet. Dept. RC-340. Chicago. 1L,

PATENTS —TRADE MARKS

Booklet concermng Inventions & Patents
Form “Evidence of Cuncepuou with
instructions for use and “‘Scheduie of
Government and Attorneys Fees'' —Free

LANCASTER, ALLWINE & ROMMEL

ReRistered Pitent Attornevs
436 Bowen Bldg.

Washington, D. C.

RADIO-CRAFT

(Continued from preceding page)

HOME RECORDING TURNTABLE

The General Industries Ce.
Elyria, Ohio

GEAR - DRIVEN, governor - controlled

phono motor for heavy-duty work such
as recording, ete. Pin which engages record-
ing blanks retracts when regular records are
played. Unit is furnished with a weighted
turntable for 10- or 12-in. records for 110-V.
A.C., 60-eycle use only. Priced low. Model
RG, 78 r.p.m.; model RG 3, 331/3 r.p.m.

35-W. AMPLIFIER

Allied Radic Corp.
833 W. Jackson Blvd., Chicage, Il

CCORDING to the manufacturer, 101
new features are incorporated in this
Knight job. The circuit, for instance, fea-

for MARCH, 1940

tures inverse feedback for fidelity, silencer
jacks, fuses, illuminated volume meter, op-
tional remote control, headphone jacks. cte.
Interesting is the built-in phono top. Has 4
input channels; universal output imnipedance
selector; xtul pickup.

3-WAY PORTABLE

Emersoen Radio & Phoncgraph Corp.
111 Eighth Ave. New York, N. Y.

THIS compact portable the DF-302. is a
6-tube superhet. covering the standard
broadcast band. Has a built-in loop antenna
and 6%-in. P.M. dynamic speaker. The in-
strument is “3-way”—plays on sgelf-con-
tained batteries, 110 V. A.C. and 110 V.
D.C. Other portable models are available.

2-BAND MIDGET

Majestic Radio & Television Corp.
2600 W, 50 St., Chicago, il

ODEL 2D60 is a 110 V, A.C.-D.C. table-
type 6-tube superhet. affording stan.d-
ard broadcast and foreign reception. Chassis

* You belong in this big,

M. Serviceman: FOR BETTER BUSINESS
... FOR BIGGER PROFITS DURING 1940...

JOIN RSA!

live servicemen’s organization that is really doing things for its members!

* RSA secured cooperation with broadcasters to sell servicing to the public over the air. % RSA

helps vou to solve many difficult technical problems. % RSA sends you technical bulletins. % RSA

does many other beneficial things—for you. Send now for complete details.

in 1940/

RADIO SERVICEMEN
OF AMERICA, Inc.

JOE MARTY, JR., EXECUTIVE SECRETARY
304 S, DEARBORN STREET, CHICAGO, U.S.A.

ﬁet s qtow 7&7&%@':

organized.)

Please Say That Yow Saw It in RADIO-CRAFT

[ am interested in RSA Membership. Tell me about it

I am enclosing $4.00 for National dues and initiation. Covers dues
up to Jan. 1, 1941, in accordance with special dues concession. ..

(Does not include Local Chapter dues where Local Chapters are

am s MAIL THIS COUPON NOW! ---1

I RADIO SERVICEMEN OF AMERICA. INC.
304 S. Dearborn St., Chicago, Il

.0

RC-340
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is housed in ultra-modern plastic cabinet
{walnut or ivory); has attractive gold and

silver dial face.

HIGH-CAPACITY
ELECTROLYTICS

Cornell-Dubilier Electric Corp.
South Plainfield, N. J.

APACITIES of 500, 1,000 and 2,000 mf.

are avdilable in compact form at work-
ing voltages of 12, 15, 18, 25 and 35 V,, in
this new type FA series of condensers de-
signed for use in low-voltage circuits such
as “A” eliminators, rectifiers, dynamic
speaker installations, ete. Example of com-
pactness is 2,000 mf., 12 V. unit which
measures only 13 ins. in dia. by 4% ins.
long.

LATEST HALLICRAFTER

The Hallicrafters
2611 S. Indiana, Chicago, Il

KNOWN as the model S20-R “Sky Cham-
pion” this 9-tube communications re-
ceiver is designed to appeal not only to the
“ham” but to shortwave listeners and
DX-ers, too. Tuning range is 540 ke. to
44 mec. in 4 bands. Features include high
R.F. guin and signal-to-noise ratio; power
line or battery operation with instant
change-over; electrical band spreading in
all ranges; A.V.C. for all R.F. and LF.
amplifiers; frequency stabilized oscillator;
built-in speaker; automatic noise limiter
circuit,

POWER LINE ANTENNA

Technical Appliance Corp.
17 E. 16 St., New York, N, Y.

ONSISTING of a step-up transformer,

capacity-coupled to the power line, this
unit makes possible the use of power lines
as an antenna, Condenser breakdown will
not endanger set or listener because of
separate transformer windings, This Taco
type 140 unit is said to exhibit “perfect
signal-to-noise ratio.”

(See page 562 for other items)

1940

An additional socket for the new minia-
ture tubes and an extra self-contained
battery supply for ohmmeter range Dbe-
low 1 megohm. These are new features
built on the basic advantages owners
have long enjoyed in RCP Combhination
Model 801. A brilliant success from the
start, now with new features added at
no increase in cost, Model B0IM repre-
sents the biggest test instrument value in
the history of radic! It has every worth-
while modern feature. It opens a whole new
era in quality test instruments at a price
within the reach of all. It’s something to
fee your nearest jobher ahout today! For
what other instrument in its class, at its
price, does all this?

* Large 4% inch meter
New miniature tube tests
Tests all new and old tubes; all ballast
tuhes

561

MODEL 801M COMBINATION
TUBE 224 SET TESTER

® DC voltmeter 0/10/50/500/1000 at
1000 ohms per volt. ® Four range AC
voltmeter 0/10/50/500/1000. o DC
milliammeter 0'1/10/100,1000. DC Am-
meter 0/10. ® Ohmmeter 0/500/5000-
1,000,000 10,000,000. ® Low ohm cen-
ter scale 5 chms and each of first ten
divisions 0.1 ohm. ® D.B. Meter -8 +
15/15 to 29/29 to 49/32 to 55 decibels.
New up-to-the-minute design. Combines in ¢ompact port-
able case both a complete tube tester and a set tester—
furnishing you with a broad background for profit. Com-
plete with battery and test leads.

M%I[)’EEt tg:,lll': c(ogml%t_e.‘_...l.....i.t % $27'95
L] ombination tube tester an

Plug-in set amalyzer) ......... . $37'90

GET THE FREE RCP Caialeg. Contains all that
i8 newest and beat in test equipment. See for
yourself how much low price huys at Radio City
Products. Send today for Catalog Neo. 121.

double fused

AC voltage measurements have linear
DC—practically
and frequency

*

*

* Meter fused against burnout; supply line
*

scales to coincide with
eliminates temperature
errors

Line resulation 103 to
direct meter indication
Noise test

Meter Reversing Switch
21 Range Multitester

RADIO CITY

PRODUCTS CO. INC.
88 PARK PLACE, N. VY. cC.

»

137 volts with

*h*

“STOCK BOY” CABINETS
CAN HELP YOU SELL

WE RECONNE‘ND
SYLVANIA RADIO TUBES

Ask Your Jobber
How You Can Get Them

For neat and handy storage of tubes and
parts the cabinet on the right has everything
—space for over 250 tubes; drawers of 21
compartments; another 4 compartments;
and storage bin at bottom. All-steel, 5974"
high, 22" wide, 12" deep. The folding cabi-
net below holds 240 tubes; is 18" high, 2134"
wide and 11}4" deep when closed. See your
Sylvania jobber about getting one of these
cabinets . . . today.

"n AR tﬂmggﬁ'../aﬁ.ﬁj !Jmlr.'
&
Bl

BN o
by fdgﬂ'ﬂfﬁm o (ﬂ%-

OPEN RLTILN-
-—

CLOSED T4
#a 4 RADIO TUBES

A

M N |

I

SET-TESTED RADIO TUBES
Hygrade Sylvania Corp., Emporium, Pa.

Please Say That You Saw It in RaD10-CRAFT
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{Continued from preceding page)

"TRACEOMETER" SIGNAL
TESTER

The Hickok Electrical Instrument Co.
10514 Dupont Ave., Cleveland, Ohio

HIS latest dynamic signal tracing unit

permits the measuring and tracing of the
signal (without interfering with the per-
formance of the set under test) in any
# circuits simultaneously. All indications
are obtained on 6 precision meters on
the panel. Model 155; 13x16x10 ins. deep;
28 lbs.

Ranges: R.F.-LF., 100 kc. to 1,800 kc.;
5,000 microvolts to 25v. (R.F.-L.LF.); oscil.
lator, 600 ke. to 15 me., and 0.3- to 160v.;

RADIO-CRAFT

D.C. Vm. section, 2.6 to 500v., zero-center;
A.F. Vm. section, 0.1- to 500v., and response
from 20 to 200,000 cycles; watts range, to
300 w.

CAPACITY INDICATOR

Sprague Products Co.
North Adams, Mass.

ESIDES performing as a capacity indi-

cating instrument this ‘“motormike”
unit may hLe used as an emergency starting
condenser for 110-V., 60-cycle motors where
capacities from 54 mf. to 180 mf. are re-
quired. Its purpose is to facilitate the proper
choice of condenser in motor-starting serv-
ices, Accessible “Fustats™ prevent overload-
ing frozen motors, ete.

é’et This Electric pty Shaver

ABSOLUTELY FREE
with a Z!eat "4 S'aésc'ci/atz'on

to RADIO-GRAFT!

OPERATES ON
110-VOLT, 60-CYCLE
A.C. LINE

NE LT T TN

immediately FRE
$2.75). In U. 8.
Shaver.

WE SHIP ELECTRIC DRY
SHAVER THE SAME DAY

YOUR SUBSCRIPTION T
ORDER I8 RECEIVED.

Address L. e i e s
e - T 5 L S SIAe L.

RADIO-CRAFT, 99 Hudson Street, New York, N. Y.

Gentlemen: Enclosed find my remittance of $2.00 for which enter my
sybseription to UADIO-CRAFT for one
E. ELECTRIC
add only 23c additional to cover ahipping charges on

C New Subseriber

JUST THINK OF IT—you can get absolutely
FREE, the useful DRY ELECTRIC SHAVER
which is shown at the left. This ELECTRIC
DRY SHAVER is sent to you b
with a one-year subscription to

the publishers
ADIO-CRAFT.

Here Are the Features of The
ELECTRIC DRY SHAVER

Constructed of metal with attractive red bronze
fnish. Sclentifically constructed to glve a perfsctly
cloan shave, 5:foot rubber insulated cord and plug.
Constructed to last for many years,

Operates from 110-volt. 60-cycle A.C. elec.
tric line. Carries & two-year manufacturer’s
guarantes, fine quality, self.-sharpening
1oilet necessity.

Serl your aubscription to RADIO-CRAFT
for One Year (12 issues) and receive ab-
~olutely FIREE one of these remarkable
Ilectric 13ry Shavers. New subscribers
ure accepted or you may extend Your pres-
ebl subscribtion another twelve months.
* ail Your remittance of $£2.00 (plus 25¢
for shipping charges on Shaver) to the
ublishers. (Canada and forelgn
275.) You will receive your
DRY ELECTRIC SHAVER im-
mediately by return mail. Use

coupon  helow  to  enter  Your
suhscription.
RADIO-CRAFT

99 Hudson Street. Now York. N, Y,

o P PR YN YEYLLEELL L EL LY

Year (12 Issues). Hend me
DRY SHAVER (Canada and forelgn

{0 Extend Present Subseription

(8end remittance by check, money order or unused U.8, Postage Stamps. g
Register letter If you send cash or stamps.} RC-3-40
"-------------------------------------‘

CLIP COUPON—
AND MAIL!

Please Say That You Sow It in RAD10-CRAFT
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XMITTER-TUBE CONNECTORS
RADIATE HEAT

Bud Radio, Inc.
5205 Cedar Ave., Cleveland, Ohio

for t940

THIS new series of connectors is designed
to radiate heat away from the grid and
plate connections of transmitting tubes.
Main feature is the protection of glass
seals of the tube, eliminating the possibility
of tube failure due to leakage. Available in
4 sizes to accommodate the common sizes of
wire and cap leads.

MULTI-CHANNEL RADIO
TELEPHONE

Western Hectric Co.
195 Broadway, New York, N. Y.

ESIGNED especially for private and com-

mercial aircraft use this multi-channel
2-way radio telephone transmitter-receiver
provides for dial-switch selection of any
one of 10 pre-tuned frequencies. The trans-
mitter develops more than twice the power
of conventional equipment and permits long-
range operation of modern air liners. All
remote control is accomplished electrically
—no mechanical cables or rotating shafts.
Quick and convenient access for emergency
servieing is one of the features of construc-
tion. Has forced draft pressure-type ven-
tilation through spun glass filter. Model 27A
xmitter weighs 60 1lbs.; output, 126w., on
2,000 to 15,000 ke.; supply, 12, 24V., D.C.
Model 29A receiver, 18 lbs.; range, same as
xmitter; supply 12, 24 or 110 V., D.C.

7-PIN SOCKETS FOR
LILLIPUTIAN TUBES

American Phenolic Corp.
1250 W. Van Buren St., Chicago, Ill.

LTRA-TINY 7-pin molded

bakelite sockets for use
with the new RCA series of
Lilliputian tubes (see Febru-
ary, 1940, issue of Radio-Craft
for story on these new tubes).
Metal sleeve in the center of
the socket shields the tube pins
from each other; hole in lower
end permits grounding. Socket
is no wider than the tube it-
sclf, permitting extreme com-
pactness in set construction.
Floating contacts eliminate
danger of breaking seal be-
tween glass and prongs.

FEATURES IN MARCH RADIO
& TELEVISION

Frequency Modulation Stations Multiply, Perry
Ferrell, Jr.

Simple 2/, Metar Trensmitter—details of ''crack’
New York Station. Arthur H. Lynch, W2DKJ

S.W. & B.C. Beginners Receiver, Frederic Dillion

A 25 watt AC:DC Audio Amplifier for use with
Radio Tuner, Phonograph or Mike, F. J. Bauer,
WEFPO

Compact 2-band Receiver for A.C. or D.C.—
Herman Yellin, W2AJL

Low-Cost Television Receiver, Howard Lawrence,
W2IUP
Fotocraft Features:
The Amateur ''News" Photographer—Mike Fish,
Head of Photo Dept., C.B.S.

How to give your Girl Photos Glamour—Mur-
ray Korman, Famous Portrait Photographer
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HOW TO SELECT AND PLACE SOUND EQUIPMENT

(Continued from page 526)

MORTUARY P.A,

The solemnity of the occasion demands
the most dignified and impressive services
possible. Listings which follow at the end
of this article give the best amplifier and
speaker recomniendations for the average
acoustic conditions in a mortuary. All are
listed according to the shape and seating
capacity of the chapel. Remember, you can
always use a larger, but seldom a smaller
amplifier than recommended.

Recommmendations are ample for extending
the service to separate side rooms and over-
flow chambers simply by the use of extra
speakers placed in each of the additional
reoms. Individual volume controls permit
services to be heard us softly as desired in
any room.

Chime and organ nusic can be a part of
your service teo, by connecting a Record
Player to your amplifier.

“Hear world-famous seloists, quartets,
choirs and world-renowned organists through
vour church. mortuary or cemetery sound
system. You'll find the cost is negligible . . .
really much less than you'd expect to pay
for the most mediocre talent,” you may tell
your prospect for sound equipment.

You need only a Record Player which
plugs into your amplifier and brings your
customer an unlimited choice of the world’s
finest recorded music. Or, you'll find special
amplifiers with built-in Record Players, in-
cluding one with a built-in Record Changer
that plays up to 8 records automatically.

This combination assures you of exactly
the right music for every occasion. It is one
of the principal advantages of a high-qual-
ity sound system and adds immeasurably to
the dignity and beauty of any services.

“The perfection of reproduction is as
though an unseen organist were playing an
invisible organ, or the blended voices of a
hidden choir were wafting softly from a
cleverly concealed loft. You'll marvel at the
pleasing results and your visitors, too, will
tell their friends of the very beautiful, ap-
propriate musical atmosphere,” is the way
your sales patter may run.

BALLROOM AND AUDITORIUM SOUND
Now it's easy to select just the right
sound system for your ballroom or dance
hall. The listings which follow at the end of
this article take away all the guesswork—
requires but a few minutes of your time,
and no previous knowledge or experience to
make a quick, accurate choice. Simply choose

the floor plan pictured that is nearest the
shape of your ballroom. Then follow the
listings down until you find the size that
corresponds closest to your ballroom dimen-
sions. The sound equipment best suited to
your needs appears immediately below.

Microphone and speaker placement is pic-
tured in each of the floor plans. Where 4
speakers are shown but only 2 are desig-
nated in the tables, use the 2 nearest the
microphone. 1f your ballrcom has a balcony,
note the paragraphs on this item for addi-
tional information.

Thoughts of utmost importance and in-
terest to the audience come from the mouths
of prominent speakers. A word Or phrase
missed by any listener may cause him to
misinterpret the idea entirely. The correct
sound system in your auditorium leaves no
thought misunderstood . . . everyone hears
the entire lecture or speech clearly. The
sound salesman, in talking-up auditorium
P.A., should make this point stand out
strongly.

Choose the floor plan nearest your own,
and you’ll find the correct auditorium am-
plifier and speaker combination listed under
the figure number in “Reconimended Equip-
ment.” Always use the size closest to the
size of your own auditorium. If your audi-
torium has a balcony, see the additional in-
formation on this item.

If your auditorium or ballroom has a
balcony at the sides, add the width of the
balcony (at each side) to the width of your
room; if it has a balecony at the back add
the depth of the balcony (at the back) to
the length of your room, to determine what
size you need.

If your auditorium or ballreom requires
only 2 speakers, no special provision is nec-
essary. If, however, your auditorium or ball-
room, including the balcony, requires 4 or
more speakers, we recommend that half the
speakers be mounted in horns (Projectors
or Trumpets). The sound can then be
directed more effectively toward the au-
dience under the balcony which ordinary
wall baffles will not take care of satisfac-
torily. Additional information on the cor-
rect speaker placement, and the right type
of horn to use for the best results, is con-
tained in the related paragraphs which
follow.

Gymnasiums differ from other buildings
because seats usually surround the point of
interest. Loudspeakers should be suspended
in a cluster as shown. Amplifier and mike
can be placed to one side, or any place where

Problems in placing sound_equipment in Stadiums may be solved as shown in Figs. A to C, incl.; it an
Auditorium has a balcony it may be well to install the equipment as shown in Fig. D; an excellent sound
installation for Gymnasiums is illustrated in Fig. E.

Please Say That You Saw It in RADPIO-CRAFT
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TO WHAT EVERY
RADIOMAN SHOULD KNOW

l| JUST PUBLISHED —

~—AIll the latest informa-

tion on the new develob-
§ ments in Radio & Televl-
sion. Explains Repalrs,
Servicing & Bullding of
fSets for pleasure or profit

the important phases

| odern Radio. Electricty &

found. Ready reference guide. A

real Helptul, Easy Way to secure

authentic data on Radlo Troubles—

Btatic Flimlnation-— Broadcasting

— Antennas— Flectroule Television

— Repairs—Bervice—B8hort Wave

A — Aute Radlo— Including -

tlons and Answern—34 cha —772 Pages. Over

400 Diagrams & Illustrations. Handy Size, Sturdy

Flexible Binding. A Good Investment for Service-

men~Experimenters—FElectroni¢Television Students

[ —n;\av.:ntlon & Marine Radio Operators and all
4 [ 3

Get this practical Information in handy
form for yoursel. Fill In and mail coupon today,

COMPLETE « PAY ONLY $1 A MO.

0 e e e s e — — —— — o ——
THEO, AUDEL & CO., 49 West 23rd Strest, New York
Mait AUDELS NEW RANTOMANS GUIDE ror {ree examina-
tion. If O, K.. ! will send You $1 In 7 ds¥s: then remit $1
monthly antil price of §4 {e paid. Otherwine, I will roturn I1t.

R Crystal
Nelg( :!Eu'fsu lEnd Dop:l'!!able

Handsome satin chrome
finish ¢rystal micro-
phone with 90° tilting
head. 26 foot removable f
cable set. Semi- and
non-directional opera-
tion. Impregnated
against moisture, Blast
proof. Free from peaks.
feedback, e i .
with aAgram
Sl‘!’:l“(':;‘l.innh‘ene Mike Bag Dy
Boagtt 31300 8 Liifge,’
“f:f:“.‘:\nn Development Co.
rite for Free Canléo

The TURNER™ CC

807 Seventn St
CEDAR RAPIDS. 1OWaA

MODEL 33X
Range 30-10.000
O Cycles

Level-32 DB

SOLAR MFG. CORP. Bayonne, N. J.
RCA TInstitutes offer an intensive course of
high standard embracing all plases of Radlo
and Television. Practical training with modern
equipment at New York and Chicago schools.
Also  specislized  courses and Home Study
Conrses under **No obligation’” plan. Catalog
Dept. RC-40.

RCA INSTITUTES, Inc.

A Radio Corporalion of America Service
75 Varick St.. New York. (154 Merchandise Mart.. Chicage

A BIG SURPRISE IN STORE FOR
YOU!

Be sure to read the announcement which appears on
Page 572 of this issue . , . . DO IT NOW!
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(Continned from preceding puge)
the announcer can view the activities. It is
important that a directional mike of the
dynamic type be used in this type of in-
statlation. The following table suggests the
correct amplifier and speaker equipment for
different-size gymnasiums.
Up to 100 by 125 ft., with—
Seats on 2 sides-—30- or 40-W, ampli-
fier; 2 speakers in projectors.
Seats on 4 sides—30- or 40-W. ampli-
fier with 4 speakers in projectors.
Up to 150 by 200 ft., with——
Seats on 2 sides——60-W. anmplitier with
4 speakers in projectors.
Seats on 4 sides—60-W. amplifier with
6 speakers in projectors.
Figures D and FE show the arrangement of
sound equipment in, respectively, an Audi-
torium with u Balcony; and, a Gymnasium.

STADIUM PUBLIC ADDRESS

A Stadium is one of the few places where
the speakers are not all grouped together.
Instead, 2 projectors or truinpets, so placed
as to direct the sound towards the stands
(see illustration) are generally used. They
should be mounted as high as possible, and
about 25 ft. in front of the stands—pointing
them slightly downward gives the best re-
sult. One of these speaker groups should be
provided for cach section of the stand as
shown.

When 2 similur stadium grandstands are
located on opposite xides of the field, use an
amplifier of approximately twice the power
(or 2 amplifiers), and twice the number of
loudspeakers. uas recommended for each
stand.

In Fig. A is shown the preferred arrange-
ment of sound equipment for stadiun grand-
stands up to 100 ft. long and up to 50 ft.
deep. For this service one 30- or 40-W. am-
plifier and 2 speakers and projectors are
recommended.

Fig. B. For stadium grandstands from 75
to 200 ft. long and up to 100 ft, deep.
Recommended: one 60- or T0-W. amplifier,
and 4 speakers and projectors.

Fig. C. For stadium grandstands from 175
to 400 ft. long and up to 200 ft. deep.
Recommended: one 100-W. amplifier, and 6
speakers in trumpets.

RECOMMENDED EQUIPMENT

Sound equipnient may be installed as
shown in Figs. 1 to 14 incl., and Figs. A to
E, incl. The recommended ratings of equip-
ment for use in the respective set-ups are
given in the following listings:

FIG. | {CHURCHES)

Seating up to 560.—0ne 15- or 20-W. am-
plifier with 2 speakers in wall baffles.

Seating from 400 te 1,000.—Q0ne 20- or
25-W. amplifier with 2 speakers in wall
baffles.

Seating from 800 to 1,800—0One 30- or
40-W. amplifier with 4 speuakers in wall
baffles.

Seating from 1,600 to 3,200.—0ne 60- or
75-W. amplifier with 4 speakers in wall
baffles.

Seating from 1,600 to 3,200, in Unusually
Noigy Areus.—Qne 100-W. amplifier with ¢
speakers—2 in baffles, 4 in trumpets.

FiG. 2 (CHURCHES)

Seating up to 500.—One 15- or 20-W. am-
plifier with 2 speakers in wall baffles.

Seating from 400 te 1,000.—One 20- or
25-W. amplifier with 2 speakers in wall
baffles.

Seating from 800 to 1,800.—One 30- or
40-W. amplifier with 4 speakers in wall
baffles.

Seating from 1,600 to 3,200.—0One 60- or
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OPPORTUNITY AD-LETS

Advertisements in Vhis section cost flve cents a word
for each insertion. Name, address and initial$ must
be Included at the above rate. Cash should accom-
pany  all classified advertisements unless placed by
an  accredited adverttding akency. No advertisement
for lesa thun ten words accepted. Ten percent (ls.
count for six issues, twenty percent for twelve issues,
Ubjectlonable or misleading advertisements not ac-
cepted.  Advertisements for ADril, 1940, issue must
reach us not later than February 6th,
Radio-Craft ¢ 93 Hudson St. ® New

York. N. Y.

AGENTS WANTED

300% PROFIT SELLING GOLD LEAF LETTERS FOR
store windows: l'ree samples. Metullie Company, 451
North Clark. Chicago.

BOOKS AND MAGAZINES

ASSURE YDURSELF 0f GREATER PRGFITS BY'
doing radio service jobs more auickly. Authentle service
guldes show you the way to locute and correet troubles
in any radio receiver. Gerntback Officlal Radle Service
Manuals show you how to complete more repair johs in
less time—how 1o varl more money by faster servicing.
]msnd the advertlsement which appears on page 516 of thie
s5ue.

WE HAVE A FEW HUNDRED RADIO ENCYCLO-
hedlas, by 8. Gernshack. second edltion, originally sold
at $3.98. Book has 332 pAges, welaht 3 Ibs., slze 9 x
13 inches. lted morocco—keratol flexible binding. Send
%149 in slamps, cash or mone¥ order and book will be
forwarded express colject. Technifux. 1915 So. State Street.
Chleago, Hitnois.

CAMERAS & SUPPLIES

BULK FiLM: 100 FT, 8MM, $.80; DOUBLE, %$1,60;
18 yn., $1.20. Titles or pletures. Chemicals, outiits. Rig
r_nlllll{nluo for stamp. Holi¥woodland Studios, South Gate.
alil.

DIATHERMY (SHORT-WAVE THERAPY) MACHINES

DIATHERMY, SHORT-WAVE THERAPY, AND
ultra short-wave {herapy machines custom-buiit by radio
engineer ot considerable susink  over commerclal nia«
chines; & meters, 1% metcrs or any other frequency
specifled can he furnished. Machines substantially built
with high patient-safety factor. 250-300 watts outbut.
Neat professional appenranice.  Automatic safuty  tlme
switches. Al necessary pads and electrodes. For sale only
to physiclans. hospitals and sanitariums. DTrices from
$195.00 to $300.00. Not for sals to the general public.
Wyite for further Information givlng your own specl-
fieations and reauireinents. Mtan Stuart, 1915 \Wilson
Ave., Teancek. N. J.

EDUCATIONAL COURSES

CORRESPONDENCE COURSES AND EDUCATIONAL
lwoks, slightly uged, Bold. Renred. Exchaoged, All sub-
Jacts. Satisfaction guaranteed. Cush pDald for used rourses.
Complete detalls zmid hargain catalog FREE., Send name
Nelson (ompany. -212 Manhattan Bulliding. Chicago.

FOR INVENTORS

CASH FOR UNPATENTED |0EAS. STAMP APPRE-

ciated. Mr. Rali, 9111-T Pleasunt, thicafo.
MISCELLANEOUS
Wracks, Dux Sbe Maken. Mo ANO  BONDS.
RADIC

RADIO KITS—$3.95 UP. COMPLETE. SINGLE BAND:
all-wave; 5-10 tubes. =ave 50%. l'arts catalog—FREE.
McGGee Radio, P-2055, K.C.. Mo.

WE BUY AND SELL USED RADIO TESTING EQUIP-

ment, ‘Iime payrments If desired. llarold Davis. 1ne..
Jackson. Miss.

ANY RADIO DIAGRAM. 25¢. SPECIFY MANU.
fucturer, model, Radlo maguzine free. Supremo Iubiica-
tions, 3727 West 13th, Chicako.

MONEY FROM DISCARDED RADIO TUBES! PARTIC.
alu.- 25¢, €. M. Dienilnger. 2332 wWhittier Avenue, lrayton,
hio.

EXPERIMENTERS: BUILD A LIGHTNING FACTS RE-

cofder—new, Interesting. Inatruction  $1.00. Also, code
recorder, Inexpensive to operate. 1'ses ordinary package
string for tape—uhulld for fifty cents. Instruction $1.00.

Attractively designed Tesla coll. Instruction $1.00. Selen-
tific Hesearch Ncrvice. 16 r'umberiand Strect. lrunswick.
Maine.

HARD-TO-GET RADIO DIAGRAMG  Try  usual
soyrces first, 1f your eam't get them. try us. I'rice, Thc
or dingram If we succeml; no charge if we don't. You
ose nothing! Send no money— write tirst giving fullest
information, Fnclose return-addressed. stamped envelope.
We lave helped many Servicemen. experimenters and
radio fans. We can help you. Allan Stuart. 1015 Wilson
Ave.. Teaneck. N .

TECHNICAL ART SERVICE

DESIGN AND ART SERVICE FOR INDUSTRIAL
Marketers. We solve your problems on: Product and pack-
age deslgn, industrial illustratiens, techinical drawlngs and
diagrans. phantom. cutawa¥ and exbPlanatory drawlngs.
layouts, lettering. ploto retouching. displays, Industrial
cartoons. ete. Wash pliotos made from blueprints. We
excel ln airbrush and color work, Complete cataiogs 1llus-
trated. 1009 satisfaction guaranteed. Suggestions and
estimates gladly furnished. Rapid dellvery on mail orders.
Tec-Art Drafting Service. 228 (Trlotte Terrace, Boselle
Park, N. L
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5-W. amplifier with 4 speakers in wall
baffles.

Seating from 1,600 to 3,200, in Unusually
Noisy Areas.—QOne 100-W. amplifier with 6
speakers—2 in baffles, 4 in trumpets.

FIG. 3 (CHURCHES)

Seating up to 500.—One 15- or 20-W. am-
plifier with 2 speakers in wall baffes.

Seating from 400 to 1,000—One 20- or
256-W. amplifier with 2 speakers in wall
bafles.

Seating from 800 to 1,800.—One 30- or
40-W. amplifier with 4 speakers in wall
baflles.

Seating from 1,600 to 8,200—O0ne 60- or
75-W. amplifier, and 2 speakers in baffles;
2 in projectors.

Seating from 1,600 to 3,200, in Unusually
Noisy Areas—One 100-W. amplifier with 6
speakers—2 in baffles, 4 in trumpets.

FIG. 4 {CHURCHES}

Seating up to 500.—O0ne 15- or 20-W. am-
plifier with 2 speakers in wall baffles.

Seating from 400 to 1,000.—One 20- or
25-W. amplifier with 2 speakers in wall
baffles.

Seating from 800 to 1,800—One 30- or
40-W. amplifier with 4 speakers in wall
haffies.

Seating from 1,600 to 2,200.—0One 60- or
75-W. amplifier with 4 speakers in wall
bafes.

Seating from 1,600 te 3,200, in Unusually
Noisy Areas.—One 100-W. amplifier with 6
speakers—2 in baflles, 4 in trumpets.

FIG. 5 (CHURCHES)

Seating up to 500.—One 15- or 20-W. am-
plifier with 2 speakers in wall baffles.

Seating from 400 to 1,060.—One 20- or
25-W. amplifier with 2 speakers in wall
baffies.

Seating from 800 to 1,800.—One 30- or
40-W. amplifier with 2 speakers in projec-
tors; 2 in wall baffles.

Seating from 1,600 to 3,200.—One 60- or
75-W. amplifier with 2 speakers in projec-
tors; 2 in wall bafles.

Seating from 1,600 to 3,200, in Unusually
Noisy Areas—One 100-W. amplifier, 6
speakers—4 in baffies, 2 in trumpets.

FIG. 6 (MORTUARIES)

Seating up to 400—0One 16- or 20-W. am-
plifier; 2 speakers in wall baffles.

Seating from 300 to 700.—One 20- or
25-W. amplifier with 2 speakers in wall
baffles.

FIG. 7 (MORTUARIES)

Seating up to 400.—-One 15- or 20-W. am-~
plifier; 2 speakers in wall baflles.

Seating from 300 to 700—~One 20- or
25-W. amplifier with 2 speakers in wall
baffles.

FIG. 8 [MORTUARIES)

Seating up to 4,00.—One 15- or 20-W. am-
plifier; 2 speakers in wall baffles.

Seating from 200 to 700.—One 20- or
25-W. amplifier with 2 speakers in wall
baffles.

FIG. 9 [AUDITORIUMS)

Size 80 ft. Wide x 85 ft. Long with a Ceil-
ing up to 20 ft.—Recommended: one 15-, 20
or 22-W. amplifier, and 2 speakers in wall
baffles.

Size 120 ft. Widec x 130 ft. Long; Ceiling
up to 30 ft.—One 22-, 24- or 25-W. ampli-
fier, and 2 speakers in wall baflles.

Size 170 ft. Widc x 180 ft. Long; Ceiling,
up to 40 ft—One 30- or 40-W. amplifier
with 4 speakers in wall baffles.

Size 240 ft. Wide x 250 ft. Long; Ceiling
up to 50 ft.—One 60- or 75-W. amplifier
with 4 speakers—2 in wall baflies, 2 in
trumpets.

1940

Size 340 ft. Wide x 850 ft. Long; Ceiling,
60 ft. or over—One 100-W. amplifier, and
6 speakers in trumpets.

FIG. 10 {AUDITORIUMS)

Size 100 ft. Long x 70 ft. Wide; Ceiling,
up to 20 ft.—One 15-, 20- or 25-W. ampli-
fier, and 2 speakers in wall bafles.

Size 150 ft. Long x 100 ft. Wide; Ceiling,
up to 30 ft.—One 22., 24- or 25-W. ampli-
fier, and 2 speakers in wall baffles.

Size 200 ft. Long x 150 ft. Wide; Ceiling,
up to 40 ft.—One 30- or 40-W. amplifier and
4 speakers—2 in wall bafles, 2 in projectors.

Size 300 ft. Long x 200 ft. Wide; Ceiling,
up to 50 ft—One 60- or 75-W. amplifier
with 4 speakers—2 in wall bafles, 2 in
trumpets,

Size 400 ft. Long x 300 ft. Wide; Ceiling,
60 ft. and over—One 100-W. amplifier with
6 speakers in trumpets.

FIG. |1 {AUDITORIUMS)

Size 70 ft. Long x 100 ft. Wide; Ceciling,
up to 20 ft.—One 15-, 20- or 22-W. ampli-
fier, and 2 speakers in wall baffles.

Size 100 ft. Long x 150 ft. Wide; Ceiling
up to 30 ft.—One 22-, 24- or 25-W. ampli-
fier, and 2 speakers in wall baffles.

Size 150 ft. Long x 200 ft. Wide; Ceiling,
up to 40 ft.~One 30- or 40-W. amplifier, and
4 speakers in wall baffles.

Size 200 ft. Long x 300 ft. Wide; Ceiling,
up to 50 ft.—One 60- or 75-W. amplifier, and
4 speakers—2 in wall baffles, 2 in trumpets.

Size 00 ft. Long x 400 ft. Wide; Ceiling,
60 ft. and Over.—One 100-W. amplifier with
6 speakers in trumpets.

FIG. 12 [BALLROOMS)

Size 80 ft. Wide x 85 ft. Long; Ceiling, up
to 20 ft.—One 20- to 25-W. amplifier with
2 speakers in wall baffles.

Size 120 ft. Wide x 130 ft. Long; Ceiling,
up to 30 ft.—~One 30- or 40-W. amplifier with
2 speakers in wall baffies.

Size 170 ft. Wide x 180 ft. Long; Ceiling,
up to 50 ft.—One 60- or 75-W. amplifier
with 4 speakers in wall baffles.

Size 340 ft. Wide x 350 ft. Long; Celling,
60 ft. and over—One 100-W. amplifier and
6 speakers in trumpets.

FIG. 13 (BALLROOMS)

Size 100 ft. Long x 70 ft. Wide; Ceiling up
to 20 ft—One 20- to 25-W. amplifier with
2 speakers in wall baffles.

Size 150 ft. Long x 100 ft. Wide; Ceiling
up to 30 ft.—One 30- or 40-W. amplifier with
2 speakers in trumpets.

Size 200 ft. Long x 150 ft. Wide; Ceiling
up to 50 ft—One 60- or 75-W. amplifier
with 4 speakers in trumpets.

Size 300 ft. Loung x 200 ft. Wide; Ceiling
of 60 ft. and over—One 100-W. amplifier
with 6 speakers in trumpets.

FIG. |14 (BALLROOMS)

Size 70 ft. Long x 160 ft. Wide; Ceiling
up to 20 ft.—One 20- to 25-W. amplifier with
2 speakers in wall haffles.

Size 100 ft. Long x 150 ft. Wide; Ceiling
up to 20 ft.—One 30- or 40-W. amplifier with
4 speakers in wall baffies.

Size 150 ft. Long x 200 ft. Wide; Ceiling
up to 50 ft.—One 60- or 75-W. amplifier
with 4 speakers in wall baflles.

Size 200 ft. Long x 300 ft. Wide; Ceiling,
60 ft. or over—One 100-W. amplifier with
6 speakers in trumpets.

This article has been prepared from data
su}g)licd by courtcgy of Montgomery Ward
& Co.

We regret that due to unforeseen circum-
stances we shall not be able to bring to you
Part IV, Conclusion, on “Amplifiers” in this
series of articles.
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Model 666-H

e
POCKET SIZE A.C.-D.C.
VOLT - OHM - MILLIAMMETER
Only 514-50 Dealer Net Price

5000 VOLTS SELF-CONTAINED!
Model 666-H Volt-Ohm-Milliammeter is
a complete pocket-size tester—with AC
and DC Voltage Ranges to 5000 Volts
(self-contained). AC-DC Voltage at
1000 ohms per volt 0-10-50-250-1000-
5000; DC Milliamperes 0-10-100-500;
Resistance 0-300 ohms, shunt type cir-
cuit, 10 ohms readmg at center scale;
0- 250 ,000 ohms, series type circuit, 3700
ohms at center scale. Higher resnstance
measurements available by using ex-
ternal batteries. Selector switch for all
instrument readings. The ideal Pocket
Volt-Ohm-Milliammeter for amateurs,
radio technicians, industrial engineers,
research. Molded Case and Panel, com-
pletely insulated . . .. with RED @ DOT
Lifetime Guaranteed Measuring In-
strument . . . . Dealer Net

Prige vveeveeeeeeneenennenans $14.50

Model 666 , .. ., Sumc us above but with voltawe
Deuler Net Price $14.00

ranges to 1000 volts . . ..

MODEL 1200-E
Volt-Ohm-Milliammeter
with 25,000 Ohms per
volt DC voltage ranges ;
DC Current, AC volts
and ohms readings

+ + s » Dealer
$31.17

Net Price...
MODEL 1280
New Televlllon oal;'glol\llurolt Test-

Volts .
\\lm RED - er’l‘ Lifetime Guar-

d Inst
Deater et rrice... $31.50

WRITE for CATALOG— Section 163, Harmon Drive

THE TRIFLETT ELECTRICAL INSTRUMENT Co.

Elulitten, Qhia
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ONLY
$ ~96 U. S. NAVY
— AIRPLANE-TYPE

Microphone s Receiver

TRANSMITTER
e

BREAST PLATE

Tw GRCUT
JACK S

HIS Microphone and telephone headset
outfit was built especially for the U.S.
Navy Aviation Corps for Plane-to-Plane and
Plane-to-Ground communication.
The Holtzer-Cabot Electric Company con-
structed the outfit to Government specifica-
tlons and under rigid Navy Department su-

pervnslon
The outfit consists of a low-impedance car-
bon microphone (transmitter), securely

fastened to a metal breast-plate, and a set
of heavy-duty, low-impedance earphones. A
specially constructed switch on the back of
the breast-plate controls_ the microphone
circuit. The earphones are U.S.N. Utah type,
attached to adpustable headband. Twenty-
eight feet of very heavy weather and water-
proof conductor cable, terminating in a spe-
cial brass plug, is furnished with this com-
plete outfit. Current of not more than 10
volts should be used. A storage battery is
the most satisfactory current supply. Talk
in a natural tone of voice, when using the
outfit, with the lips close to the mouthpiece.
Shouting and loud talking should be avoided.

We understand that the U.S. Government
paid more than $40.00 for each of these out-
fits. We have bought the whole lot at a low
price and are offering them, as long as the
supply  lasts, at $4.96 each, complete as
;hﬁ)wn in illustration. The shipping weight is

8.

All merchandise in original packages—
never used, Money-back guarantee.

Al Shipments will be forwarded by Express
Collect if not sufficient postage included.

WELLWORTH TRADING CO.

1915 So, State St., Depl. RC-340, Chicago, Il.

NOW

ONLY

10c

NEW (940
EDITION

in TEXT!
In "CASH IN”
you ®et ALL
the real monery-
makers — dozens
of profitable t?ated
mail order plans,
WAYS TO confidentin]l  business
secrets, dozens of Drac-
MAKE MONEY tical tested formulas, suc-
cessful tested schemes—actual experiences of men who
have started on a shoestring—with iess than $10 capital.
Money-Back Guarantes,
“CASH IN' contains only tested ideas covering every
type of full-—or sDare-time enterprise—it's a “‘master-
plece’ In business ventures.
10 CEN per copy. Sent POSTPAID anywhere upon
recaipt ut lo conts U.S. stamps or coin.

NATIONAL PLANS INSTITUTE

248-R FIFTH AVENUE NEW YORK. N. Y.
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fREE -

REAL

LLECTROPIATING
OUTFIT

MARINE RADIO TELEPHONE
(Continued from page 525)

sel-powered boats have a 24-volt system.

Practically all the 6- and 12-volt systems
in use have one side grounded. Since many
small battery-operated sets have one side
grounded it is necessary to see that the
proper battery lead is connected to ground.
Then in the case of sets employing syn-
chronous vibrators, the latter must be
plugged-in in the proper polarity in order
to avoid damage to the filter condensers
and the vibrator itself.

On 32- and 110-volt systems in commer-
cial boats both sides are usually free of
ground and on the main panel there will
be found a “ground detector” which shows
when there is a short-circuit to ground due
to salt water or for other reasons. Obviously
if the attempt is made to operate a 6- or
12-volt set with one side grounded in some
arrangement involving a battery charged
by the main system. trouble may be caused,
unless it is possible to operate the set on
its battery free of the main system. How-
ever large, boats generally take the more
powerful sets, which can be obtained for
the proper voltages.

Poor voltage regulation often found on
commercial vessels must be guarded against.
When the voltage is too low the set will
not operate properly but when it goes too
high ook out for the filter condensers and
tubes!

Wiring from the ship’s supply to the set
or to the separate converter unit. if used,
must be heavy enough so that there will
not be a substantial drop in the leads when
the heavy drain resulting from transmitting
is applied. The minimum practicable wire
size can be figured from the maximum allow-
able drop and the total length of run by
the use of wire tables. On 6-volt installa-
tions, where all available voltage must be
used, a No. 2 starter cable is recommended
for ordinary runs on small boats with 10- to
20-watt sets. On 12-volt installations No. 8
and No. 10 wire are often used. Where
separate converters are used in commercial
jobs they may be placed near the switch-
board with a 110-volt A.C. line run to the
set, the wire size being generally not heavier
than a No. 14 for sets up to 50 watts. This
requires remote starting, either manually or
with a relay, but keeps a piece of noisy
machinery out of the pilot house or cabin
where the set is installed. Alternatively the
converter may be installed and controlled
near the set, with heavy leads run from
the switchboard.

Ordinary rubber-covered cable may be
used on low-voltage installations, but in
boats which are eligible for inspection by
the Department of Commerce. Bureau of
Marine Inspection and Navigation, it is nec-
essary to use lead and armored cable and
ohserve a number of other rigid rules on
the matter of through-bulkhead feeders.
amount of free wire where set is connected.
junction boxes, etc. Connection for the radio
installation is usually made to the switch-
board through a separate line. [lowever.
low-power-consumption sets of the order of
25 watts output, or less, can often be con-
nected to the ship’s mains at some junction
box if the additional load of the set does
not overload the line in question.

When installing around gasoline motors
avoid open commutators or relays which may
spark and iguite fumes.

{B) THE AERIAL

Aerials used on boats are of a great
variety. The only thing in common about
all of them is that they are usually of the
Marconi type, since the choice of length is
more likely to be that which can be ob-
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You Can ELECTROPLATE
EASILY WITH A BRUSH

OMETHING new for radio men—
something which gives you the
opportunity to make additional prof-
its—or to improve your type of serv-
ice. Here's an ELECTROPLATING
KIT amazingly simple to éperate—
you just Electroplate with a Brush!

NOT A TOY!

Electroplate for profit, hundreds of thiags (n the

household—ashirays, fixtures. water fauccts, worn
bra . nolis, munsics) {nstruments, j.w!lry
and silverware and other srticles. It's an indise
pensable piece of equinment—blste srticles in notell
apartments, office hulldings, mcdical and dental ofs
fices, factorles, mchools. |aboratories.

the aame outflt (hut larger) i Trofessionally
by electriclans, radlo service men, automobile ree
palr shobs. ete. Renulr(-- oue single dary cel

volt battery to onerate

You can electroniste tarnished recciver parts,
escutcheons, contacts. wormn radio parts lnd hcru
sorics, and dlnlvl.v chnuu Put this REA
TROPLATING KIT to use lmmedlau-ly-mnke |: the
most useful article ln Your shop or labar
you"lfnl; cl‘t’et It absolutelvy FREE (em:em rm- llll'h!

Subscribe tedayv to RADIO.CRAFT for One Year

(12 Issues) and receive anhsolutely FREE thi
TROPLATING KIT. New subseribers DzREs

ELECTROPLATING OUTFIT by return mall. Use %3‘!‘

| pon below to enter subscriptlon.

RADIO-CRAFT
99 Hudson Street New York, N. Y.
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tained than that which might be desired.
Also, there is the matter of multi-frequency
operation.

In the private yacht field the aerial is
the most ticklish subject to be taken up
between the radio man and his prospective
customer. In most cases the yachtsman
would willingly prefer to forego all the bene-
fits of the radio telephone which you have
just spent the past week telling him about
rather than to mar the appearance of his
beautiful boat one little bit. It requires the
utmost of diplomacy on the part of the
installation man even to suggest such a
thing as any aerial at all, and the goal of
the longest aid highest possible aerial,
which is the radio man’s desire, is in the
end often only poorly approximated. How-
ever, and fortunately, the choice of types
of aerials with which to tempt the owner
js very large.

On large yachts or commercial vessels a
single-wire L or T between masts is the
logical aerial.

On middle-size hoats with a high military
mast, an L running forward or aft or a
T running a large portion of the length of
the boat, are often used (Fig. 1). If a wire
running forward obstructs men at the
anchor, a snap hook is sometimes used in
order to cast the wire aside. Also remember
that an aerial doubled back on itself in
order to increase length will not function
properly.

A sport fishing boat with outrigger poles
is the radio man’s heaven since there is
available a 30- to 45-foot vertical support
to which his wire can be strapped. In this
ease automotive ignition wire held to the
poles by tape is often used. Where the out-
riggers are very long and braced by cross-
trees and piano wire struts (Fig. 2), it is
preferable to bring the wire down through
porcelain eyelets fastened to the cross-trees,
in order to minimize short-circuits to the
piano wires in wet weather. A disadvantage
of using the regular outriggers as an aerial
is that these poles often break in service.
Some bhoats therefore use a third, centrally-
Iocated outrigger as an aerial alone.

Sectional metal masts with ceramic bases
have been used successfully. An 18-ft., 3-
section, duralumin mast has been used with
some degree of success and represents about
the limit in shortness. Better results are
had with a 25-ft., 3-section, monel metal
ast. However, when this mast is mounted
in the clear the lower section must be guyed
to avoid the terrific “whip” which develops
in any kind of wind since although the mast
will take it the decking will not. The guys
must be broken with strain insulators. Fig-
ure 3 shows a typical installation of this
type.

Another variation of the monel metal
mast is one in which the lower section sets
on an insulator, inside the boat, on the keel.
The first section projects through the deck
through a special ceramic insulator and the
top 2 sections telescope into the first section
for going under bridges and for storage
purposes. Steel masts are not recommended
around salt water because of corrosion.

On sailboats the great height of the masts
is an advantage but the presence of the
stays as an absorbing medium is often a
detriment. Aerials must clear the sails and
be as far from stays as possible. Breaking
the stays with strain insulators helps a
great deal, and in many caszes the stays
themselves, properly iusuluted, will make
the best aerial.

Insulators on L and T antennas where
fairly high power is used ought to be at
least 7 inches long and through-insulators
should have at least a 4-inch path to ground.
This is to minimize the effect of the deposit

1940

left by the salt spray and by soot from the
smokestack or exhaust.

Aerial wire on small yacht horizontal
aerials can be No. 12 enameled copper but
on large vessels a standard 8 strands of
No. 19 silicon-bronze is recommended in
order to resist corrosion by exhaust gases
and to take the strain imposed by wind and
ice. Aerials and lead-ins should not be run
parallel to broadcast antennas or close to
steel masts or closely parallel to wires in
the lighting system. Otherwise a great deal
of antenna current will be fed right back
to ground instead of being radiated.

(C) PLACEMENT OF THE SET

Placement of the set merits ecareful con-
sideration. Firstly the owner’s convenience
must be considered. Secondly the set must
be put in a dry place. For one thing it must
be remembered that pilot house windows
are often left open in rough weather, ex-
posing the equipment to rain and salt spray.
Thirdly, the set must be located where the
aerial may be connected to it by means of
a short lead-in or at any rate, one which
does not double back over the length of the
aerial.

Lastly, the run from the set to the switch-
board or batteries must not be too long.

(D) THE GROUND

The set must have a good ground for
efficient transmission and for efficient noise
suppression.

In steel boats any bolt into the hull makes
a good ground. Bonding conveniently located
pipes into the system sometimes improves
transmission.

In wooden boats the motor base often
makes a satisfactory ground but sometimes
is inadequate. In this case improvement can
be had by tying water and gas lines into
the system. A poor ground may always be
detected by the fact that the transmitter
tunes broadly; and often, by the thermo-
couple meter acting unsteady.

A good ground may be had by means of
a copper plate at least 10 square feet in
area fastened to the outside of the hull
near where the set is going to be installed.
Connection is made to the plate by means
of a brass bolt usually %-inch in diameter,
soldered to the plate and going through the
hull. The plate must be fastened by means
of copper screws. We know of more than
one case where the plate was ripped off
when the oak planking softened up from
the water, permitting the copper nails with
which the plate was fastened to loosen up
in short order.

Connection from the set to the brass bolt
is usually by means of copper braid although
copper strip is said to be slightly better and
will not corrode like the braid if it is neces-
sary to run a section through the bilge.
There should he no direct connection be-
tween the copper plate and the battery sys-
tem. We know of one company which con-
nected one of their sets in a yacht in such
a manner that the ungrounded side of the
32-volt system went to chassis which was
then connected to the copper-plate ground.
The result was a perfect electroplating bath
with the copper plate and propellers as elec-
trodes, and the ocean as an electrolyte, To
the owner's chagrin it was not the copper
plate which was eaten away!

The chassis of most large sets today are
not electrically connected to the ship's sup-
ply, so that the copper-plate ground lead
can be connected directly to chassiz. In the
case of some of the smaller sets, connections
must be made through a condenser.

(E) NOISE SUPPRESSION

Noise elimination is a subject upon which
volumes could be written.
(Continued on following page)
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The RCA
SIGNALYST

The Most Modern Signal Generator
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® Dollar for dollar, feature for feature,
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(Continued from preceding page)

In the case of gasoline motors, noise sup-
pression is more difficult on boats than in
automobiles since there iz no metal body
to shield the motor :nd beeause wires and
controls extend over a great area. Remedies
are found chiefly by experimentation and
every job is different.

In battery ignition jobs the carbon-type
suppressors are generally forbidden by the
owners because of incrcased gasoline con-
suniption. Even a motor using 1 coil sup-
pressor on the distributor and 1 on each
cylinder was found to have an increase of
12%% in gasoline consumption. One distribu-
tor coil suppressor alone however, helps a
great deal and iloes not inerease fuel con-
sumption much.

Other things which usually work are, to
separate high-tension from low-tension
wires, install 2 condenser to ground where
the primary wire enters the ignition coil
shield the ignition coil, shield high-tension
wires going to distvibutor or magneto. A
condenser from generator to ground is al-
ways necessary.

Much noise can be removed by bonding
objects which are not grounded or poorly
so. Tiller ropes, oil lines, control rods, tach-
ometer lead casings, tanks, exhaust pipes,
all may assist in re-radiating ignition noise.
Heavy bonding braid run to the motor and
soldered to any of these sources of trouble
may help minimize noise. Screening the
motor sometimes works. often produces no
results.

The best job can be done by replacing
all the high-tension wires with shielded
high-tension ignition wire, and then ground-
ing the shielding, but this is a rather costly
procedure.

As a general rule with gasoline boats
enough noise can be readily eliminated to
permit satisfactory operation over fair dis-
tances with the motor running. Silent oper-
ation can be had without too much effort
in reducing motor noises if the set has a
squelch control and said control is set to
open on a carrier strvength orf about 25
microvolts.

In Diesel boats the generator is the chief
source of noise. In the case of certain
foreign-built Diesel engines, noise suppres-
sion is difficult and must sometimes be ac-
eomplished by opening the generator field
during transmission.

On large yachts and commercial boats
noise from auxiliaries—pump blowers, an-
chor hoists, refrigerators. electric toilets.
and separate generators —must be sup-
pressed. Condensers from the brushes to
the frame, close to the brushes, usually do
the work. On main generators it is advisable
to put fuses in series with condenser leads
in order to play safe.

Other odd sources of noise which are
noticed when a good job has been done on
the preceding sources of trouble are as
follows:

Static generated by the propeller shaft,
which can be minimized by placing a copper
or phosphor-bronze wiper against the shaft
and bonding it to the motor.

In Diesel engines the friction of the
pistons against the lubricating oil is said
to generate static electricity: as does the
exhaust gas going through the exhaust
funnel.

(F) TUNING THE SET

Tuning of the transmitter will not be
taken up here in any detail since the cir-
cuits used vary and since the manufacturer
issues his own instruction book with the
set. Briefly, however, tuning consists of
resonating the equipment on the various
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bands and matching the plate impedance to
the antenna impedance for highest power
output.

(G} PLANNING THE JOB

P'rior to making an installation it is al-
ways advisable to inspect the boat thorough-
ly in the presence of the owner or of per-
sons acting for the owner. The nature of
the voltage supply must be learned, the
exact position of the aerial must be agreed
upon and the exact placement of the set
must be decided, in view of all factors which
must be considered. Also somie idea of what
may have to be done to suppress noise must
be decided upon. Previous decisions and full
agreement between the installation man and
owner on all these important matters will
save much lost motion. Lengthy discussion
at the time of the actual installation, while
a crew of men who have been hired to do
the work stand idle waiting for definite
orders, can thus be avoided.

The initial installation of the equipment
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does not end the Serviceman's possible
source of income from the job. When the
yachtsman lays his boat up at the end of
the season it is a good idea to remove the
radio telephone and store the same for the
winter. This also applies to any broadcast
recceiver installed aboard a yacht. In the
spring when the boat “goes over” there is
work to be done in putting the equipment
back on again. Minor adjustments to the
transmitter are frequently necessary at this
time because of possible changes in the
wire length and accidental shift in settings.

QOf course there is the regular service,
but this does not differ materially from
service on any other type of equipment
except for the requirements of the Federal
Communications (‘ommission that adjust-
ments of the transmitter on the air be made
by a man with a Ist or 2nd Class Radio-
telephone license,

Thig article has been prepared from data
supplied by courtesy of Marinephone, Ine.

RECENT ADVANCES IN OSCILLATOR CIRCUITS

(Continued from page 535)

resistance and is so designed that the por-
tion of the amplifier output which reaches
it in the bridge circuit is great enough to
raise its temperature and increase its re-
sistance materially. A small tungsten
filament lamp (pilot lamp) of low watts
rating has been found suitable.

When battery current is first applied to
the amplifier the lamp RI1 is cold and its
resistance is considerably smaller than the
balance value. Thus the attenuation of the
bridge is small and oscillation builds up
rapidly. As the lamp filament warms its
resistance approaches the value for which
the loss through the bridge equals the gain
of the amplifier, If for some reason RI1
acquires too large a resistance, the unbal-
ance potcntml becomes too small or possibly
even inverted in phase, so that the ampli-
tude decrcases until equilibrium is reached.

No overload occurs in the amplifier which
operates on a strictly class A basis, nor is
any nonlinearity neccessary in the system
other than the thermal cffect of RI. As the
lamp resistance does not vary appreciably
during a high-frequency cycle it is not a
source of harmonics.

The circuit diagram of an experimental
bridge-stabilized oscillator is shown in Fig.
6. The amplifier unit consists of a single
high-mu tube V1 with tuned input and out-
put circuits T1 and T2 (tuned te the fre-
quency of operation) and the usual power
supply and biasing arrangements. The
crystal is one having a very low tempera-
ture coeflicient at ordinary room tempera-
tures. A high Q is obtained by clamping the
crystal firmly at the center of its aluminum-
coated major faces letween small metal
electrodes ground to fit, and by evacuating
the crystal clement container. (Suitable
high-Q crystals are obtainable commer-
cially.)

Figrure 7 shows the resistance of the lamp
R1 plotted against the power dissipated in
its filament. The large rise in resistance for
small amounts of power is due to the ef-
fective thermal insulation provided by the
vacuum surrounding the filament and to
low heat loss by radiation. The lamp
operates at temperatures below its glow
point, assuring an extremely long life for
the filament.

The 3 circuits deseribed above each have
individual advantages in e¢ertain respects
and cach has its applications in radio com-
munication. For example, the first circuit
is particularly well fitted for stabilizing the
frequency of existing oscillators te im-

. of 45%s.

prove frequency stability. The transitron
has many possibilitics in both transmission
and reception as it is well suited to oscil-
lator circuits for superhet. receivers, for
the crystal-oscillator circuits of ham trans-
mitters and for test equipment. The bridge-
stabilized oscillator was designed especially
for use in testing equipment—for frequency
standards and for certain physical and as-
tronomical measurements; but it lends itself
well to any requirement for an extremely
stuble source of R.F. or A.F. power. One
existing application of the bridge-stabilized
oscillator is in a *‘crystal chronometer”—a
clock of unusually high precision. Many
other applications will undoubtediy be made
as time passes.

SOUND ENGINEERING

{Continued from page 531)

objectionable. The gain is not quite enough
for any reserve. In other words, 1 think the
amplifier is working normally, but did not
have sufficient gain engineered into it. The
audio circuit econsists of two 57's as pre-
amplifiers, which are capacity-resistance
coupled into 2 grids of a 53 the 2 plates of
which are tied together, The resulting sin-
gle lead feeds through a primary of an
audio transformer, the secondary of which
is connected to 2 potentiometers, cach of
which feeds a scparate 56, which is in turn,
transfermer-coupled to a pair of push-
pull 45’s. In other words the H6's start to
separate the audio channels each to a pair
The amplifier uses a total of 11
tubes. Two 57’s, one 53, two 56’s, four 45's,
one 80, and one 83, The physical dimen-
sions of the job are such that it would be
difficult to add mwore tubes. I realize that
the 2%-volt filament limits the seclection
of tubes, but I thought it might be possible
to add a small 6-volt filament transformer,
if, by so doing, greater gain can be obtained.
I have no way of calculating the present

gain, but gucss it to be around 100 db. I
would like to have the cireuit revised so
that maximum output can be obtained
without the necessity of advancing the gain
control on full. Perhaps, instead of putting
on an additional 6-volt filament transformer,
it might be possible to remove the present
power transformer and wind on a 6.3-v.
winding.

Geo. OLSON,

(MHgon Radio Service,

Carrington, No. Carolina.

(Continued on page 571)
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McGraw-Hill pub-
lications in the
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Radi
Engineering
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—especially selected by radio specialists of McGraw-Hill
publications
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—available at a special price and terms.

These hooks cover circult phenomena,
works, measurements. aml other subjects—give specialized
treatinent of alt fields of practical design and application.
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are practical designer, researcher or engineer in any field
based on radio, you want these bouks for the help they give
in hurclrede of Droblems throughout the wlhole tekl of
radio vigineering.

tube tlheory. net-

5 volumes 3318 pages, 2298 illustrations
1. Eastman’s FUNDAMENTALS OF VACUUM
TURES

2, Terman's RADIO ENGINEERING
3. E\'egitt’a COMMUNICATION ENGINEER-
ING

4. [lund's_

o

SHIGH-FREQ”ENCY MEASURE-

5. Henney's RADIO ENGINEERING HAND-
BOOK

10 Jays” examination. Special price. Monthly payments
These valuable books oost you only $23.50 under this
offer. Adid these standard works to Your library now:
pay small monthly installments, whilo you use the books.
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McGraw-Hill Book Co., Inc. }
330 W. 42nd St., New' York, N. Y. I

Send me Radio inmneer!mr l.ihrn + 5 wvois., for 10
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Do you know that
MARINE RADIO TELEPHONES
and RADIO DIRECTION FINDERS

are the greatest aid to
navisation sinec the in-
vention of the magnetic
compass 7 Fleet owners
are saving thousands of
dollars weekly by their
ability to connect the
office telephone directly
with the pilot house?
Do you know this equip-
ment is available today
at a price which is at-
tractive cven to the am-
ateur yachtsman with a
small boat?

Let us tell you something
about the equipment which
\vlll open this new fleld to

MARINEPHONE

RECTOR 2-4326
123 LIBERTY STREET

" DIRECT-COUPLED AMPLIFIERS

inc.
NEW YORK, N, Y,

ENGINEERED BY

A C SHANEY

Write For Complele Details gnd Atiractive Proposiion

AMPLIFIER E‘GMP.FLHY of AMERICA
S oy NEW YORK CITY, NEW YORK
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SOUND ENGINEERING

(Continued from page 569)

The Answer . . .

While we ordinarily do not furnish any
information on the revision of amplifiers
unless a circuit diagram accompanies a
question, an exception is being made in your
cuse, because the original manufacturers
are out of business.

Your approximation of the overall gain
of the amplifier is fairly correct, The prac-
tical gain which it is possible to obtain with
the tubes you have mentioned, is approxi-
mately 98 db.

Before making an attempt to increase the
gain of the amplifier, it will be necessary
for you to isolate and eliminate the source
of hum within the amplifier at the present
time. Otherwise, any increase in gain will
only tend to increase the hum level. This
is particularly true if most of your hum
is in the preamplifier stages. I would there-
fore recommend that the preamplifier cir-
cuits be carefully checked for hum sources.
See the August, 1939, issue of Radio-Craft,
pg. 78. “Obscure Sources of Hum in High-
gain Amplifiers.”

The simplest way of increasing the gain
of the amiplifier without the use of more
tubes is to change the 53 to a 57, and
eliminate the transformer which couples the
53 to both 56°s (this transformer is un-
doubtedly introducing some hum). By fol-
lowing this procedure it is possible to in-
crease the overall gain of the amplifier by
approximately 14 db., which should be more
than enough to fulfill your needs. In sub-
stituting the 57 for the 53, you will lose
the advantage of electronic mixing, but the
circuit shown in Fig. 2, will, however, pro-
vide for individual contrel of both micro-
phone inputs with minimum interaction.

It i of course, absolutely essential that
the preamplifier 57's, as well as the voltage
amplifier 57 be completely shielded. Other-
wise, the increased gain will tend to in-
crease any hum picked up within the tube,
particularly if they are situated close to a
power transformer or filter choke.

The usual precautions should be taken in
wiring in the 2nd-stage 57, and it may be
necessary to rewire the first-stage 57 in ae-
cordance with the circuit constants given
in Fig. 2, in order to attain the maximum
gain from this stage.

SERVICING "ORPHANS" AND
PRIVATE-BRAND SETS

{(Continued from page 537)

choke resistance and voltage drop across
same, the total D.C. flowing can be calculat-
ed from Ohm’'s law.

Tests on the above circuit will not indi-
cate an open filter condenser and these
condensers should be tested separately for
cupacity if possible. Abnormally high A.C.
voltages to the rectifier plates and also to
the tube and rectifier filaments indicates
shorted turns in the primary of the trans-
former. Lack of A.C. at any secondary
point of the transformer of course indicates
an open transformer winding. The voltage
drop across the filter chokes having been
checked, the proper D.C. voltages can be
expected between X2 and X3 to ground.
Shorted filter condensers are invariably in-
stantly detected by the smoke emitted from
the unit! A worn out tube will prevent ob-
taining proper D.C. voltage at X1, however
it was previously stated that all tubes
should first be tested.

The simpler rectifier circuits, for exam-
ple the 25Z6 (Fig. 2B) commonly used in
A.C.-D.C. sets with series filaments and

(Continued on page 573)
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The NEW

CHANNEL-
ANALYZER

Follows the SIGNAL
from Antenna to Speaker

of Any Set

The well established and authentic SIGNAL TRACING

method of locating the very circuit in which there Is trouble, and the very component that causes the trouble, Is mow
for the first time available at a price any radio serviceman can afford. and in an instrument that has been expertly
designed and calibrated. The years of experience SUPERIOR has had in making fine test oquioment are behind the
CHANNEL-ANALYZER. the instrument that does what the usual test equipment cannot do, that raises servicing to a
new high plane of speed and accuracy and marks the Owner as one of the advanced operators in his field.

THE CHANNEL-ANALYZER WILL—

I o Follow SIGNAL from antenna to speaker through

all stages of any receiver ever made.

e Enable “LISTENING IN" to locate cause of dis-
tortion. The CHANNEL-ANALYZER has a jack
for insertion of earphones so that you can iisten to
the signal directly from any stape and. ‘therefore,
discover the stage in which the distortion takes

place.

e instantly track down exact cause of Intermittent
operation.

& Measure both Automatlc-Volume-Control and Auto-
matic-Frequency-Control, voltages and  circyits
without appreciably loading the cireuit. using

built-in highly sensitive Vacuum-Tube Voltmeter.
The Vacuum-Tube Voltmeter may ajso be used as
an independent instrument.

Check exact gain of every individual stase in re.

coiver.
Track down and locate cause of distortion in R.F.,
I.F. and A.F. amplifiers.

Check exact operating voltades of each tube.
Locate leaky condensers and all high resistance
shorts, also show opens.

Measure exact R.F., Ose. and LF. frequencies,
amount of drift and comparative output of oscilla.
{ors in superhets,

Track down exact cause of noise.
Superior Channel-Analyzer comes housed in shielded cabinet and features an attractive etched
aluminum panel. Supplied complete with tubes, three specially engineered shietded input cables.
each identified as to its purpose. Also full operating instructions. Size 13" x 107 x 6.

Shipping weight 19 pounds. ONLY ) $ 1 QE

SUPERIOR INSTRUMENTS CO. ™ "SIk, acv "o

NEW YORK, N. Y.
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half-wave rectification, or the 2526 used as
a voltage doubler (Fig. 2C), are treated in
the same manner. The D.C. voltages avail-
able from the doubler circuit are approxi-
mately twice that obtained from the same
tube in the half-wave circuit. In the doubler
cireuit, the maximum voltage obtainable
and the degree of regulation can usually be
improved substantially by increasing the
values of C and Cl, up to about 32 mf,
each.

OTHER POWER SUPPLIES

Secondary circuits of Vibrator Power Sup-
plies are also treated in the sume manner,
an examination of Fig. 2D indicating that
the circuit from the secondary of the trans-
former is practically the same as that of a
transformer-rectifier circuit.

Battery Power Supplies need little men-
tion other than caution that all voltage
tests, to be of any value, must be made
under full load conditions.

In checking output voltages available
from Motor-Generators, Dynamotors or Ro-
tary Converters, here again the tests must
be made under full load operating condi-
tions and while making these measurements,
an examination of the commutators and col-
Jector rings should be made to see that they
are free from any abnormal sparking. A
check should be made to see that the ma-
chine frames are well grounded. Repairs to
motor-generators, dynamotors and rotary
converters should be carried out by repair
shops specially equipped for this kind of
work.

Knowing that the receiver tubes are in
perfect condition, that the power pack is
functioning properly and that the loud-
speaker circuit is in order, the technician
is now in a position to proceed, confident
that existing defects in remaining sections
of the circuit can be located quickly and ef-
ficiently.

The next section of the receiver which
can be tested and adjusted independently is
the audio amplifier, and this article will
continue from that point in a subsequent
isaue.

BUILDING AN AMPLIFIER
TO TEST AMPLIFIERS

(Continued from page 521)

reasons for this. No doubt the most impor-
tant reason is its high plate efficiency. In the
amplifier described this was not a prime
factor. It seemed much more impertant-to
have as low a plate resistance as possible
in the output stage. The 6A5G output tubes
used in this amplifier have a plate resist-
ance of 700 ohms. This is about ten times
lower than the 6L6 tube even with 10%
feedback. It is a known fact and can easily
be shown that the lower the plate resist-
ance of the output stage the better the fre-
quency response. Especially when the load
impedance is a speaker or anything besides
a pure resistance load.

An 80 tube is connected to a tap on the
plate winding of the power transformer to
supply fixed bias to the output stage. Each
tube is connected to a separate control so
that the current in the output stage can be
balanced. A switch is provided in the plate
vircuit to read the currents of either tube
or of both tubes at once. This switch is lo-
cated on the lower left hand corner of the
front panel.

The various output taps are wired to a
selector switch normally set at the position
eonnecting the panel speaker to the ampli-

1940

fier. On all other positions the panel speaker
is disconnected and the output of the am-
plifier i3 connected to the output jack
located on the lower left hand of the panel.

The output of the amplifier is well over
15 watts at the usually 5% distortion rating.
At 10 watts output the total distortion of
the amplifier is about 3%. The output stage
with the 6A6G is designed so that even with
considerable mismateh the output and fre-
quency characteristics change only slightly.

The amplifier was designed and built to
mount into a rack. The front panel is a
standard amateur panel 14" x 19" and is
finished in gray crackle. The chassis pan is
17" x 10” x 3”. This type of amplifier requires
considerable care in the placement of parts.
For example, the tone choke ch.5b has to be
located well out of the field of the power
transformer or the hum level will be high.
The input circuits especially have to be well
ghielded.

An amplifier is just like anything else you
build. The more care you put into it the
better the results.

LIST OF PARTS

RESISTORS

Three volume controls, 1 meg., R1, R2, R10;

Four 1,000 ohms, %-W., R3, R8, R24, R30;

Three 50.000 ohms, 1 W., R4, R6, R31;

Three, 15,000 ohms, 1 W., R5, R7, R26;

One 0.1-meg., 1 W, R9;

One 10,000 ohms, %-W.;

One 0.1-meg., %-W., R12;

One 2,000 ohms, %-W,, R13;

Three 0.25-meg., %-W., R14, R2b, R42;

One 0.8-meg., 10 W., R15;

Two 0.5-meg., %-W., R16, R17;

One 0.2-meg., 1 W.;

Two 10,000 ochms, 10 W., R19, R20;

One 10,000 ohms, %-W., R21;

One 25,000 ohms, %-W., R22;

Two 20,000 ohms, 1 W,, R23, R27;

Two Thordarson special controls, 0.5-meg.,
R28, R29;

One tone control, 50,000 chms, R32;

Two 1 meg., %-W., R33, R34;

One 4 megs., %-W,, R35;

One 0.5-meg., ¥%-W., R36;

Two 0.2-meg., %-W., R37, R38;

One 4,000 chms, 10 W., R39;

Two special wire-wound 3,000 ohms, R40,
R41.

CONDENSERS

Eight 0.1-mf., 400 V. C1, C4, C7,
C18, C21, C25;

Three 10 mf., 26 V., C2, C8, C19;

Ten 8 mf., 4560 V., €3, Cb5, C13, C16, C17,
C26, C27, €28, C29, C31;

Three 0.5-mf., 400 V., C9, C11, C12;

One 0.06-mf., 400 V.;

One 16 mf., 460 V,, C14;

One 0.04-mf., 200 V., C20;

One 0.25-mf., 400 V., C22;

One 0.006-mf., 400 V., C23;

One 8 mf., 400 V., C24;

One 0.01-mf., 400 V., C30.

THORDARSON COMPONENTS

One T-15R05, P.T.1;

One T-15C54, Ch.1;

One T-1607, Ch.2;

One T-1892, Ch3;

One T-6749, Ch.4;

One T-14C70, Ch.B;

One T-8115, Ch.6;

One T90A04, T1;

One T8458 or 90813, T2;

Miscellaneous (tubes, sockets, chassis, hard-
ware, etc.).
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and today are good ney 50 Radl:
Technical lnaulum unmun rld|o l.ralnlnx wiil hr’lng
rich rewards to you. Pre-tested and approved by th
sands. Prepared_ with the sld of 43 leading radlo
manufacturers. You can gel ready quickly., inexpen-
stvely, easily, Iml In your spare time,
Kcod job In radlo. |
COMPLETE IN
ALL DETAILS
R.T.I, course will give
you the radio training
you necd. e lesrons
are clear. intcresting,
casy 10 manter lm{
use., A. Gold, now
serviceman in llllmﬂlﬂ.
o o

ment 5
You too can make spare-time| aythor,

munr}' on  rulio  repair 4ob- before | tor in m

you reach the 14th icsson. schoolg unyn

T"REE COURSES lN ONE\ u II] help you

You get thrve complete vnsemlall
oourses romblned nml nlre-mlined 1)

Pracual
Radio, and (3) Ad\lm-ed 1‘!1 K. This c
is the trainln® which will hlue ynu
shove averafe radio men—and you od
this practical course for only 31, LRI
A final exam may be taken nln dlmunu| hm.|I =

obtatned f wanted. Or
today, Limitedd guantity.
LATEST FACTS @uarantu
Your money K
T plaintng I oo You sre not sstisficd
eimple radio facts to advance eferences:  Dun

Braodsireet or any

lemn Man; {ec.
io problems. Many serv marnzine puhlsher.

men find R.T.I. cour«e exui
fent for hr\nh up and study

modem rvicing  methods. II ﬂ'y your order (o us
today. 1| Im|u~<| ition available at reduced $1.93 price.
You are compbletely protected with our ‘‘money-back’

Fuarantee. Examine

FREE EXAMINATION COUPON

SUPREMI PUBLICAY[ONS. Agen!l
3727 t 13th St.. Room 40S

Chucaqo. lllinou

Ship complete R.T.I. Radio Course. 1 may return the

course for a full cash refund if 1 am not pPleased.

0 I am enclosing 31.93, full price. Send prepald.

O Send C.0.D. I will pay mailman $1.65 and a few
centa postage.

© COursce free.

NAME

Write address below and send this corner.
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A NEW PIPE THAT SEEM
T00 GOOD TO BE TRUE!

| A few of the hundreds of volun-
tary expressions received from
Sanaton Pipe smokers. Names
furnished on request.

""This plpe should prove a revelation to
any pipe smoker lnasmuch as the pro-
verblal ‘goo” thal seems to he a pari
of the smoke is eliminated, it’s & real
treat to lovers of good sinckes.”” J.F.9,,
Euclid. Ohlo.

“You don‘t glve the plpe half eredit
enough. §t I8 far more than you clalmn
it 13. 1 have smoked ail kinds of pipes
but this ons takes the lead.” J.B.C..

Bevans. N.

“Dry as the desert—and good too.”
C.L.B., Northflelil. Minn.

“It i3 by [ar the hest-smoking Dipe
I ever owned. and I have been smoking
pipes for 30 years.”” W.A.G., Ularinda.
Ia.

"It is the driest smoking plpe I ever
had. You have something there.”
C.R.B., 8an Kernardino, Calif,

(Flrst letter) Frankly. 1 don't belicve
1t. Anyone who sa¥s that s plpe can be
produced that won't collect Roo, that
won't gurgle and that wiil give you a
full, free Oben draft ls, In my oplnion.
a Baron Munchausen. However, | am
curious to 1ry the ¥anaton. I have heen
disappointed so often I haven't much

. (Later letter, after trial) ""The
ptpe 18 really a crackerjack and [ am
very much pleased with . 1 never
would have believed any pipe coulit be
80 dry. Your sales literature doesn’t
oror’-‘do its merits,” E.G.F., Detrolt,
Mich.

“‘The Sanaton Plpe arrived jn berfect

remittance In payment.””

“‘As I wrote you at the time of order-
ing the pibe. I wus rather skeptical of
the advantages claimed for it, princl-
pally becanse, In the twent¥-four Years
I have been smoking. | have tried many

most casos. although they may have
been worth something in premoting
sales, they have been worthless to the
plpe smoker. ('vnsequently. I am accus-
tomed to being disillusioned. and It is
not only & surprise, but a real pleasure,

Banaton I™ipe. the claims are. Il any-
thing, not strong cnouzh."*

“'I helleve that the princinle involved
represents one of the few real advances
in plpe manufacture ln my experience,
and it i3 certalniy a plessure to add
Your plpe to the favorltes in my col
lection.” W,.C.G,, Ruxton, Md.

“*Thanks for the perfect
Ernlnlallons." AJ B
oni.

pipe. Con
New  Haven,

""Am enjoying the Nanaton to the ©x

clusion of a rather varicd assortment

of Pipes_ coStink many times more.'”
hig

J.H.8.. New York, N

“If 1 esugit a man hreaking up one
of these pipes I would not walt until
sunrise to shoot him.”" W.R,, Dead
wood, 8. Dak,

“*Although I have & or 10 other pipes
in uge, [ have usedl Dr. Shotton's
Sanaton every day elnee it came. 1}
think the ldea 13 very clever. Some
patented plpes which I have are a
“‘headache’”” when It comes to cleaning
them. 1 huve smoked pipes for over
50 years and ought 1o know what |

olis, Ind

‘“The Sanaton 18 all you claimed for
it and even more. 1 never smoked one
80 cady to keep clean and sweet.'”
J.P.E.. Lansing. Mich.

Read What Smokers Say |

condition and I am Dpleased to enclose |

plpes with all sorts of gadgets, and in |

when I find that. as in the case of the |

am talking about.”” L.A.(., Indlanap-

THAT'S WHY 1 CANT SELL IT UNLESS |
SEND IT ON TRIAL—NO MONEY IN ADVANCE!

"VE been a pipe smoker for over 30 years.
I've bought thousands of pipes, of all
kinds, with all sorts of gadgets in them, at

all prices from 25c to $10.00 each. When-
ever | saw anything new in the pipe line I'd
“fall” for it. But every time | was disappoint-
ed. My pipes all reeked with “'goo”.

When | first heard of Dr, Shotton’s Non-Con-
densing Sanaton, 1 thought it was “just an-
other’ pipe. In fact it didn’t look as promis-
ing as a lot of other pipes |I'd bought. But Dr.
Shotton gave me one and simply said, "Try
it.” Well, 1 tried it—and could hardly believe
it possible that such a simple invention could
make such a big difference in pipe-smoking
pleasure!

You see, all other patented pipes seem to be
designed to TRAP and HOLD moisture. The
object is to keep that foul, strong ''goo” out
of your mouth. And frankly, it seems, to most
pipe smokers, that the more "goo’ which is
accumulated IN the pipe, the more “goo" is

being kept OUT of the mouth!

Dr. Shetton took another tack, He believed
“'goo'" was the result of CONDENSATION—
just as dew, or rain, or fog, or the water on a
cold pipe or pitcher is the result of condensa-
tion. So instead of trapping and holding moia-
ture, he placed a little aluminum NON-con-
denser IN THE BOWL of his pipe—and
NOTHING in the stem! And it worked! It
worked so well that smokers could hardly be-
lieve it. It seemed impossible to make a pipe
that would really be DRY. But the principle
used by Dr. Shotton was scientifically sound.
and Dr. Shotton's Sanaton pipe is really "'dry
as a desert.” And the method is protected by
U.S., Canadian, and British Patents.

DR. SHOTTON’S SANATON

Another feature of Dr. Shotton's Sanaton
pipe is the fact that when tobacco '‘tars’ ac-
cumulate in the "bore’, it's the easiest pipe
in the world to clean! Just run a pipe cleaner
from one end THROUGH the other. It's the
ONLY pipe in the world that CLEANS LIKE
A GUNI One minute does it!

So—Dr. Shotton’s Sanaton pipe is DRY—and

CLEAN. It needs no “'gadgets” in the stem. no

\éve]ls or traps or flters. It's DRY and STAYS
ryl

But—what's the use of making CLAIMS. I'm
doing what Dr, Shotton did to ME. I'm asking
YOU to try a Sanaton, at my risk of it making
good. | could write a million words but they
wouldn't mean a thing to a skeptical pipe
smoker. One pipeful, however, tells the story!
So | say. sendpthe coupon-—without money—
and 1'll send you a Sanaton. Try it for 10
days, then if you agree with me that it's the
best pipe in the world, regardless of name or
price, send me $2.00. If not—break the pipe
and send me the pieces. What could be fairer
than that?

If Dr. Shotton's Sanaton is all | say it is—and
all that my customers say it is, it's worth more
than the most expensive pipe on the market!

If not, 1 don’t want a cent. You can't lose, on
this offer!

Send the coupon NOW. Be sure to check
whether you want a Small, Medium or Large
pipe. And—please—order on your letterhead
or enclose your business card, or give me a
credit reference so | can keep the ‘“dead
beats” away. Mail the coupon NOW!

Mark Foster,
7018 Euclid Ave.,
Cleveland, Ohio

Non-Condensing Tube Keeps It Dry as the Desert

CLEANS LIKE A GUN

Patented, U, S,
Canada and
G1. Britain

Name

- Address ..., T
~  City .......
P ~ Reference . ...

=

[ will try it for 16 days, If 1 like it 1 wi!l remit $2.06 for it.
If not, 1 will break it up and send you the pieces and you are to
cancel the charee.

>~ FREE
~ TRIAL
~ COUPON
MARK FOSTER

7018 EUCLID AVE.
CLEVELAND, OHIO

~ Please send me one of Dr. Shetton's Non-
Condensing Sanaton Pipes. (Check size wanted.)
7] Small ] Medium 1 Large

'R

Please Say That You Saw It in RADIO-CRAFT
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A.F. AMPLIFIER LOAD MATCHING TECHNIQUE

(Continued from page 539)

Fig. 4B should be used. This latter circuit
is excellent for matching the output of an
amplifier to magnetic recording heads, which
are notorious for their great changes in im-
pedance with frequency.

POWER DISTRIBUTION FORMULAS

Under varying conditions, it may be
necessary to distribute power among speak-
ers in some fixed and definite proportion.
The following formulas will facilitate cal-
culation of the correct output tap to be
used:
Calculation of Output Power Distribution

W,
1) ZT = Z,
w,
Zr W,
(2) e
Zy, w,
Zy
3) —=%W,

1.

Z, — Impedance of transformer tap
W, — Watts desired into load
Wo — Total watts output
Z;, = Impedance of load

Example: What taps should be put on the
secondary of a transformer to distribute
power as follows:
A.— 0.5-watt each to 3 5,000-ohm speakers
B.— 3.0-watts each to 2 15-chm speakers
C.—10.0-watts to 1 10-chm speaker

Solution:

FORMULAS FOR DETERMINING TERMINAL
IMPEDANCE
—BETWEEN ANY 2 KNOwN IMPEDANCE
TERMINALS

When calculations result in the use of
special impedances which are not available
in standard transformers, it may be pos-
sible to connect loads to some in-between
taps which present the correct impedances,
The formula for calculating in-between im-
pedances between any 2 known impedances
is as follows:

Zx =12, ( \I'_z__ 1
Zy = Unknown lmpedance
Z, = Lower impedance terminal
7. — Nigher impedance terminal
Example No. 1: Find impedance between
500- and 250-ohm terminals

500 )= =250 (1417 ~1)°
Zy — 250 ( vm a1

= 250 (.417)° = 43 ohms
Example No. 2: Find impedance between
16- and 8-ohm terminals
Zx — 8(4.17); = 1.39 ohms

The only precaution necessary in adopting
this formula to actual practice is to be
reasonably sure that the D.C. resistances
of the taps employed do not exceed 5% of
the calculated impedance. Otherwise, exces-
sive copper losses will take place within the

Total Watts = 1.5 + 6.0 + 10 = 17.5 W, transformer.
Z, of A = 1,666
Zi,of B=175 CONCLUSION
Ziof C=10 The problems encountered in matching
Output Taps = loads to amplifiers are many and varied.
L5 While this article is not intended to be a
A— —— X 1,666 = 143 ohms comprehensive treatment of this subject,
17.5 it is hoped that it will lead the way to a
6 clearer understanding of this phase of am-
B— —— X 7.6 = 2.57 chms plifier work.
17.5 The writer will be pleased to answer all
10 questions on this subject, if questions are
C— — X 10 = 5.7 ohms accompanied with a self-addressed and
175 stamped envelope.
| —

SERVICING QUESTIONS
AND ANSWERS
(Continued from page 540)
Following is a possible list of remedies.

(1) Ground the “neutral” of the house
wiring at the house in addition to re-
taining the ground at the distribution
transformers.

2
(3)

Use an improved ground at the receiver.

Install R.F. bypass condensers from
the power line to ground at the point
where it enters the house, near the
receiver, or in both places.

(4) In some cases, it is necessary to install
R.F. chokes in the line, as well as the

bypass condensers.

(5) Relocate the antenna so that there is
less pick-up from the power line to the
antenna or lead-in. Use a shielded

lead-in where necessary.

(6)

Possible relocation of the receiver may
assist in curing the condition.

SERVICING PUZZLERS

(Continued from page 533)

tubes tested normal as did the various
voltages and resistors. With a signal gen-
erator, 1 checked the I.F. for alignment;
then found that by substituting the unmod-
ulated R.F. of the signal generator for the
set oscillator, the signal would remain steady
indefinitely.

Allowing the set to eool thoroughly, I test-
ed each individual part in the oscillator cir-
cuit, using a 20,000 ohms/volt and ohm-
and voltmeter. Then allowing the set to
heat for about an hour, I turned it off and
rapidly tested the same parts before they
had time to cool off. I found that the trim-
mer condenser on the broadcast coil of the
oscillator showed considerable leakage.
Turning the adjusting screw of this unit
would cause the meter reading to vary as
would the heat from a soldering iron held
close to it. Replacing the mica insulation of
this condenser eliminated the trouble com-
pletely. Apparently the old mica had ab-
sorbed moisture.

Wilmer N. Barnes

Modernize Your Service Shop . . ..

. s v oe

by building
the April issue o

an ultra-modern test-bench. Full constructional details are given in
Radio-Craft. The bench is similar in design to the semi-circular control

desks used in broadecasting studios, with all service instruments conveniently at hand.

This service bench will save you time and money. Don’t miss the article.
Reserve your April issue NOW.

Save

Hitn The

RADOLEK RADI
PROFIT GUIDE

In the Radolek catalog you will
find the MOST for your money!
Lowest Prices! Best Quality! Big-
gest Valuesl Most Complete Stockl
Fastest Service! Send for Your
FREE copy NOWI

The world’s most complete stock
of radio repair parts and exact
duplicate replacements., All lead-
ing brands at lowest DPricesl

ANl types. RCA, Sylranla, Ray-
theon, Philco, ete. Includes Kel-
log. speclal Majestic and transe
mitting tubes. Complete selection,

The most complete line ever dis-
plaved in any catalog, All leeding
makes, Includes latest improved
1940 models st lowest prices.

A huge selection of money-paving

set bargalnsl New Phono-Radio
combinations. Automatic tuning
tets.  Beautiful eabipets, New

“Ham* receivers and equiPment.

Completsa new auto radio section.
Includes vibrator replacement guide.
new auto aerlals, custom panel
control plstes for sll autos.

New 1940 publie address smpli-
fiers from 5 to 100 watis. Com-
plete P. A, Systems for perma-
nent, mobile and portable use.

NEW ELECTRICAL APPI.IANCES

Extra profits for you! Standarn
Rrand  Electric Irons,  Stoves.
Heaters, Percolators, \\rltﬂe Irons, .
Vacuum Clesners, Trains, Clocks, J?,ﬂ"
Mixers, ete., at Jowest Drices!

¥

i The RADOLEK (0. !
! 401 W. Randolph, Chicago, Dept.C-39 1§
! Gend the 940 Radolek Badto Profit Guide §
: FREE. -
: NAMO ..ooourrsvaasssnnar ee ' sresasrraasere :
. 1
1 AdDress .. .cevvirrirrairareseriotaarirrrrear 1
' .
[ ]

Serviceman? 0 Dealer? {1 Experimenter? [J

osesossssssssesssseseee wwal
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More Choice in

* Bakelite-molded capacitors with meter-
mounting hrackets for r.f. shunting of meter
windings, are now available in the remark-
ably complete Aerovox line of mica capaci-
tors, Likewise the option of low-loss mica
(yellow finish) bakelite in any type st slight
additional cost. * This wider choice of mica
capacitors is not to be overlooked in assem-
bling quality “rigs” or handling lasting re-

pairs, * Ask local jobber for new 1940 cata-
log—or write direct.

COWPORATION |

L. Lividad H=mibar

NOISE-FREE
RECEPTION

Major Armstrong's wide-band frequency-
modulation 8ystem is the latest develol:ment
in radio reception and transmission. Famous
for its freedom from statie, it is equally
remarkable for its ability to transmit the
full dynamic and frequency range of the
orixinal program.

The Browning Frequency-Modulation
Adapter offers an outstanding oPportunity
to progressive service men. It may readily
be connected to the audio system of an exist-
ing receiver and placed within the console.
Or, with the addition of an audio amplifier
and speaker it becomes a complete radio in
itself. High quality compouents provide
superior performance and thorough en-
gineering makes installation easy. Write for
Bulletin 105.

BROWNING LABORATORIES, INC.,
WINCHESTER, MASS.

RADIO-CRAFT

THE RADIO MONTH
IN REVIEW

(Continued from page 519)

for “special emission.” This was later
amended to 4832 me. ... Howitt-Wooed
Radio Co., Inc., Binghamton, N. Y.; re-
quested OK to build a high-frequency broad-
cast station at Cleveland and Stokes St.,
sanie city, to operate on 42.6 mec., 1 kw,
“special emission” (F.M., of course). ..
WsXVB, Stromberg-Carlgon Tel. Mfg. Co.,
Rochester, N, Y.; blessings were given by
the F.C.C. on a construction license for a
high-frequency broadcast station on 43.2 mec.
(F.M. region) “on an experimental basis,”
conditional, power 1 kw. ... The Outlet

Co., Providence, R. I.; requested a 43.4 mec. [

channel, 1 kw., “special emission” (presum-
ably a frequency-modulation station).
Same city . . . North Carolina Broadcast-
ing Co., Inec., Greensboro, N.C.; requested
OK for a 42.6 me. channel, 250 W., unlimited
time, “special emission” (presumably fre-
quency modulation). Transmitter site: Jef-
ferson Standard Life Insurance Bldg., Elm
and Market Sts., same c¢ity , . . Star-Times
Fublishing Co., St. Louis, Me.; company
wants to go on the air with a 43 me. chan-
nel station, 250 W, “special emission” (pre-
sumably frequency modulation). Location:
3616 Olive St., same city.

Facsimile.—WLW, The Crosley Corp.,
Cincinnati, Ohio; requested permission to
extend special experimental authority to
push out facsy from midnight to 6 AM.,
E.S.T.. using 50 kw,, for 1 yr. ... ITGN,
Ine., Chicago, Ill.; asked authority to experi-
mentally transmit facsy from 1 A.M. to
6 AM, C.8.T.. on 50 kw,, for 1 yr.

MISCELLANEOUS

HEN vibrations in air reach frequen-

cies beyond those which humans may
hear, these vibrations occur in the supersonic
region. It is such supersonic frequencies
which Dr. R. Pohlmann of the Physico-
Chemical Institute of the University of Ber-
lin has utilized as a new agent for adminis-
tering medicine.

Chemicals applied to the skin are driven
through the pores of the skin by applying
to the surface an electrode which vibrates
with sufficient speed to produce a “high-
frequency mussage.” Results are said to aid
treatment of sciatica and forms of neural-
gia. it was reported last month. It seems
that Dr. Pohlmann’s experiments stemmed
from analysis of the observations that
supersonic frequencies could kill seaweed,
fish, frogs and other forms of life, reported
Modern Medicine.

Technicians who are familiar with the
“horn lightning arrester” employed in elec-
tric power stations will recognize the gen-
eral arrangement of the television antenna
in patent No. 2,187,780, awarded last month
to Philip S. Carter, Port Jefferson, L. 1.,
N. Y. Patent claims that television signals
can be broadcast over a wider band by
using 2 long-curved metal horns {and thus
presenting a sort of “wedge” appearance),
as the antenna, to avoid an abrupt change
from a flat plane wave to the spherical
wave which is then radiated. Patent assignee
is RCA.

RCA/N.B.C. telly progrems now total 11
hrs. per week (about 25% film); weekly
time on the air is from Wednesday to Sun-
day, incl., schedules of last mo. show,

Don Lee Studios, Los Angeles, averages
9 hrs. per week (about 66 2/39 film); air
days are Monday to Saturday, incl.

Please Say That You Saw It in Rap1o-CRAFT
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THE NEW 1130-S

SIGNAL GENERATOR

WITH AUDIO FREQUENCIES

below.)

Actual

SPECIFICATIONS

Combination R.F. and Audio Signal Generator, RF.—100 Ke.
to 100 Me., A.F.—100-7,500 cyeles. All direct reading, all by
front panel switching.

R.F. and A.F. output independently obtainable alone or with
A.F, (any frequency) modulating R.F.

Accuracy is within 19 on L.F. and Broadeast bands: 2% on
higher frequencices.

Audio frequencies in 5 bands: 100, 400, 1000, 5000, and 7600
eyeles.

Giant airplane full vision, direct-reading dial.

Condenser and other leakages tested to 100 megohms.

All services on 90-130 volts A.C. or D.C. (any frequeney).

)
Model 1130-S comes complete with tubes, test $1 185

aluminum

THE NEW
MODEL
1280

A complete testing
laberatory in one unit,
the Model
bines the Models 1250
Multitester and 1240
Tube Tester.
specifications of ecach

* Instantaneous Snap
Switches

Time to Absolute
Minimum.

* Spare Socket and
Filament VYoltages
Up to 120 Yoltfs
Make the Mode
1280 Obsolescence
Proof.

® Latest Design 4/
D'Arsonval Type
Meter,

* Works on 90 to

125 Volts 60 Cycles
A.C.

Fven thiose servicemen who through past purch
froin SBuperior. will be amuazed una detighted w
instrument and then note the unbelievably lowe price. The Model 1280 features a 414" 1)'Arsonval
type neter for casy veading of the various seales, und In llne with our new policy of stressing
aphearance us well as serviceability in our new 1200 llue of test eguibPment. our Model 1280
utilizes an aluminum eteled Dunel.
function of an instrument is. of course. 10 muke measuremenls accurately and when desiguing
test equipment this is our tirst thoughl.
wppearance of an instrument plays in Ihe Ilnipression a serviceman muakes on his customers
cipeciully on home calls
of our new instruments. For lnstance. the panel of (his Model 1280 is made of heavy-gunke

Combines
Models 1240
and 1250

SET-TESTE

1280 com-

(See :-

—
5 LETLELELE -

]

Reduce
Testing

know they ean always get SUPER-VALUES
the¥ read (he specificatlons of this all-purpesv

destined for bewty as well as rusRedness. The prinury
Ilowever, we also appreclate the importunt part the
We have, therefore, pald speclal attention |o the outward deslgn of all

conlidence

19

and  elched by radieal new provess which results In a beautiful,

insplrlng apphearanee.
Model 1280 comes complete with test leuds, tabular data
tlons. Shhining weight 18 pounds. -

1nsteuc
Slze 13” x 1i* x 64", Qur net price

Portable cover $1.00 additional

leads. carrying handle, instructions. Size 12”x9"
THE NEW MODEL 1250

x614", Shipping weight 15 pounds. Qur net price

SLOPING PANEL
FOR PRECISE
RAPID
SERVICING

Etched
aluminum
panel

Specially de-
signed efectronic
rectifier enables
linear A.C. scale,
high stability and
little or no tem-
perature drift.

Here is an opporiunity to acquire a Multi-Service, Precision Enginccred
Instrument, for less than you would have to pay for an ordinary Volt-
Ohm Milliammeter. Besides making the usual volt, resistance and cur-
rent measurements (both A.C. and D.C.} this unit accurately measures
the CAPACITIES of mica, paper and electrolytic condensers, INDUC-
TANCE of coilg, chokes and transformers, DECIBEL gain or loss, of
power amplifiers and public address systems, WATTS output of am-
plifiers, receivers, ete.

SPECIFICATIONS

Complete A.C. and D.C. Voltage High and Low Capacity Seales
and Current Ranges 0005 to 1 mfd. and .05 to b0 mfd.
D.C.] Voltage :—0-15, 0-150, 0-750 3 Decibel Ranges
volts

A.C Valtagea=0-15, 0-150. 0-750 _ 19 o 419, - 10 to +38, - 10 to
Volts

D.C. Current:—0.1, 0-15. 0-150 53
0-750 ma.

A.C. Current:—0-15, 0-150, 0-7650 Induetance: 1 to T00 Henries

ma.
2 Resistance Range:
0-500 ohms, 500-5 megohms

Watts: Based on 6 mw. at O D.B.
in 500 ohms .006000 to 600 Watts

Model 1250 works on 90-120 volls 60 eycles A.C. Comes eom $ 85
plelc with test leads. tabular ehartg and Instruetions, Ship —
ping welght 9 1bs. Slkze 9%* x 11" x 6%". Qur net price B

Portable cover $1.00 additional

THE NEW MODEL 1240

TUBE TESTER

Instantaneous snap
switches reduce ac-
tual testing time to
absolute minimum.

Tests all tubes
1.4 to 117 volls.

Sockets for
tubes —

No adapters.

Superior s proud to offer the
newest and most practical tube
tester ever designed. Unbeliey-
ably low in price—unbelievably
high in performance,

& Tests ali tubes. 1.4 to 117 volts.
RBantam Ir.. l'eanut. single ended. floating tilument.
the new S serles. in fact every tube deslined to date

6. 7. Tl.. octals, loctals,
Mereury Vavor lleetifiers.

fneluding 4, 5.

& Spare socket included on front panel for any (uture tuhes.

* Tests by the well-cstablished emissfon methad for tube quality, directly read on
the GOOD ? BAD seule of the meler

& Jowel protected neon

* Tests shorts and leakages up to 2 megohms In all tubes.

# Tesis leakuses and shorts In all c¢lements AGAINST ull clements In all tnbes.

* Tests BOTH plates tn rectifiers

& Tests Individual sectlons such as dlodes. triodes, pentodes, ete.. In mult]
mnrbose fubes

& |.atest t¥pe voltage regulalor

+ Fealures an attractive efched aluminom panc

A Works on 90 to 123 volts 60 cyeles A.C.

Madel 1240 eomes complete wilh instructions and tabular datz $ S5

for every knuown type of reeefving tuhe. Shipping weight 12 l l_

pounds. Size 6" x 71" x 103", Qur Nev lrlee............\se

Portable cover $1.00 additional

SUPERIOR INSTRUMENTS CO.

134 LIBERTY ST., DEPT. RC3
NEW YORK, N. Y.




EW (D MINIATUR
APACITORS 2, 2,

CORNELL-DUBILIER PERFECTS THE
TYPE BR DRY ELECTROLYTIC
SCORING 1940's OUTSTANDING
CAPACITOR DEVELOPMENT.

CAPACITOR ANALYZER [ CORNELL-DUBILIER 22 ez

Ought to be in every laboratory g Model BN Midget Capacitor
and shop. A precision instru- Bridge for servicemen and tech.
ment, C.D Capacitor Analyzer nicians measures all capacitors
Model BF50 measures quickly between limits of .00001 mid.
and accurately all important and 50 mid. Also indicates
characteristics of all types of power-factor of electrolytic
capacitors. Most accurate and capacitors. $Q90
lhoroug-h capacitor test Dealer Net. 9
of any instrument of its
type. And the low list
price makes it an all
time high in value!

Dealer 52490

GET THE FACTS

on these useful Cornell-Dubilier
Test Instruments. Check the cou-
pon for Cotolog No. 167-A. It's
yours FREE!
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---------------------------- R % ELECTRIC CORPORATJION

__________ o 1014 Hamilton Boulevard, South Plainfield, New Jersey
Cable Address: "“CORDU’’

WORLD’S OLDEST & LARGEST MANUFACTURER OF PAPER, MICA, DYKANOL AND WET & DRY ELECTROLYTIGS




