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IT’S FUN TO BUILD IT
IN ONE EVENING !

These new Meissner Kits are remarkable litile
radio receivers—flicient in operation—and
very easy to assemble,

This 3-Tube Model will operate a magnetic or
permanent-magnet speaker. Utilizes the very
last word in battery set engineering—the 1l;-
volt series of tubes! Has three eontrols —tun-
ing, regeneration and volume.

Each Kit comes to you in a package—complete
with all parts neccssary for the construction of
a complete receiver including panel, chassis,
sockets, resistors, condensers, wire. havdware
and a broadeast bhand plug-in coil. Does not
include tubes, batieries or speaker.

And it is guaranteed to work or $3 75

Meissner will fix it for you!

Same as Model de-

scribed above except no volume $300

control. Operates a headphone.

1-TUBE KIT!

A practical little 1-Tube
reeciver that really works. Looks like the illus-

tration exeept no volume con- 5270

trol. Operates a headphone.

““A FAMOUS NAME FOR TWO DECADES”

MAILCOUPON! ASK YOUR PARTS JOBBER

3 MEISSNER MFG. CD.. Dept. RC-2
g Mt Carmel, Illinais
B Please rush me information on
» 3, 2 and 1-Tube Kits
] Larger Kits
[}
b omame e
]
]
AMPCEE o s e e W s o 0§
3 Adaress
]
(L~ State. . ..
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TO BE A RADIO EXPERT

{Above) SET SERVICING pays good
money 1o R.I. Graduates—either

for full time or spare time work %
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Make Me Prove that My Training

will fit You to Make
1GO00D MONEY IN RADIO

1 will send a samplz lesson
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12 Weeks

FIRST—VYou are told and shown how to do it.

T

QUICK, EASIER WAY

RADIO

Practical WORK |

IN MY

CHICAGO SHOPS

THEN—You do the job yoursell.

WANT TO EARN MORE MIONEY?

Have you ever dreamed of holding down a
steady, good pay job? Have you ever dreamed
of doing the work you really like in a job that
holds promise of a real future intheyearsahead?

Well, we all know that you can't get the good
things in life by just dreaming about them
Hundreds of fellows are today holding down
mighty fine jobs with prospects of a bright
future. They are filling these jobs because they
had the foresight to equip themselves with the

right kind of training. Most of these men Television images over our Television equip- r'é';jfvve?s'f,

were only average fellows a short time ago, but ment. You work on real Sound equipment. You Vith Copda .‘J{g
the proper training helped to lift them out of the  learn Wireless Operating on Actual Code Practice J. 'buyf”'c"urng‘_’-‘.’
low pay ranks of unskilled workers. The same apparatus. We don't waste timeon useless theory. o 8ad,

opportunity is now offered to you.
Thegreatfascinating field of RADIO ofiersareal
future to many men and young men who are will-
ing to prepare for a place in this giant industry.
Here at my school in Chicago, the world’s
Radio Center, you can get 12 weeks’ Shop
Training in RADIO AND TELEVISION, that
can help give you your start towards a better job.
You will be trained on actual equipment and

machincry and because of our method of training,
vou don’t need previous experience or a lot
of education. Many of my successful graduates
never even completed Grammar School.

PRACTICAL WORK at COYNE in CHICAGO

ACTUAL, PRACTICAL WORK. Youbuildand
service radio sets. You get training on Real Broad-
casting equipment. You construct Television
Receiving Setsand actually transmit your own

\We give you the practical training you’ll need
for your start in Radio, in 12 short weeks. If you
desire code, thisrequires additional time for which
there is no extra charge. I also include instruc-
tion in Electrical Refrigeration at noextra cost.
Qur practicalshopmethods makeiteasiertolearn

~Firsttheinstructorstell you how athingshould
be done—then they show you how it should be
done—then you do the actual work yourself.

I’LL FINANCE YOUR TRAINING

You can get this training first—then pay for it
later in easy monthly payments, starting 60
days after your 12 weeks' training period is
over — then you have 12 months to complete

in my shops. I'll also tell you about my *‘Pay
After Graduation''plan, how many earn while
learning and how we help our
students after graduation.

451

e,
TELgy,

You “'f'fk‘ 1S1on
e‘llupr;'e‘,

your payments.

If you need part time work to help out with
expenses while training in my shops, my employ-
ment department will help you get it. Then
after graduation this department will give you
valuable lifetime employment service.

Send the coupon today for all details.
When I get it I'll send you my big free book
containing dozens of pictures of students at work

H. C. LEWIS, President

Fill in, clip coupon, mail it
today for your start toward ggaJ
a brighter future. .

I1. C. LEWIS, President

COYNE ELECTRICAL SCHOOL-~RADIO DIV.

500 South Paulina Street, Dept. 29-8I1,Chicago, Tll.
Dear Sir: Please send me free your big catalog and full particulars of your
present offer, also your *‘Pay-Tuition-After-Graduation™ Plan.

COYNE “is&isser | L e S

INE. SCHoOL ADDRESS e e -
A DIVISION ,

500 S. Paulina St., Dept. .29-84, Chicago CITY STATE.
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For Better Servicing - - For Greater Profits - - Use Gernshack Manuals and Books!

INCE 1931 Servicemen have heen buving more
GERNSBACK OFFICIAL RADIO SERVICE MAN.
UALS year after vear. The authentic material, casils

accessible diagrams and complete zervice data make them
invalnable 1o dealers and radio Servicemen. Without a
Gernsback Service Manual o 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 aute-radios, alse refrigeration and
air conditioning equipment.

VOLUME 1 OFFIGIAL RADIO SEHVIBE MANUAL

Over 1,800 Pafre 1 o7
et 'n'l Loosels « r- . . 3 o . \,. t s‘o 00
(336 DFFICIAL HADIO SERVICE MANUAL
s drs'e s 2 S F $7.00
1935 OFFICIAL RADIO SERVICE MANUAL
Over 1.000 Pages e Over 3,000 ratle s Flexibl
;\ L; L, L enf € e Size . $7_00
l935 OFFIGIAL AUTO RADIO SEHVICE MANUAL
i Carennls o8 $2.50
1934 OFFICIAL RADIO SERVICE MANUAL
S el $3.50
‘l9_32 OFFIGIAL RAD|0 SERVICE MANUAL
iheriie’ Louwcies RS $5.00
OFFICIAL REFRIGERATION SERVICE MANUAL
tvelume 1) -
- nes e $5.00
OFFICIAL REFRIGERATION SERVICE MANUAL
. . B (Voiumc‘ II.)
< g - . $5.00
OFFICIAL AIR CONDITIONING SERVICE MANUAL
9 ; " Sl & $5.00

To order these fummm Manuals, see or write to
your jebber or fuvorite mail order house. 1f mare
mail coupon direcrly

convenient, ta publishers.

RADCRAFT PUBLICATIONS, Inc.

83 HUDSON STREET

THE RADIO-CRAFT LIBRARY SERIES

Gel into the swing of reading instructive. authoritative books

on technical
siibjects—radio, air conditioning and refrigeration. It's the easiest, quickest
and most Inexpensive way 10 improve your knowledge on these towics.
In this series, popula known as the RADIO-CRAFT LIBRARY SERIES,
are all the titles necessary to your personal advancement. Only by careful

study of these enlightening hooks. ean you gain adequate experience in
fields of radio, mir conditioning and refrigeration. Each bogk is uniform.
The volumes mcasure 6 X 9 inches--centain 64 pages. and have stiff,
flexible co FRICE 5 PER BOOK. All bocks are sent to vou postpaid.
Here Are The Titles:
Book No. 2 Book No, 14

MODERN VACUUM TUBES POCKET RADIO GUIDE

Book Neo. |5

Book No. 3
THE SUPERHETERODYNE BOOK ABC OF REFRIGERATION
T T & Book No. 16
Ly PRACTICAL RADIO CIRCUITS
UP-TO-DATE o
LB SERVICING WITH SET ANALYZERS
AUTOMOBILE RADIO AND Book No. 18
SERMILING POINT TO-POINT RESISTANCE
= ANALYSIS
Book No. 10 —
HOME RECORDING AND ALL Book No. 20
ABOUT IT THE CATHODE-RAY 0SCILLOSCOPE
Book No. 12 Book No. 21

PUBLIC ADDRESS INSTALLATION
AND SERVICE

BREAKING INTO RAOIO SERVICING

Book No. 22
RADIO QUESTIONS
AND ANSWERS

Beok No. 13 NEW

ABC OF AIR CONDITIONING

EACH BOOK IN THIS SERIES—50c

NEW VORH, Nn. v, L

e EED S D S S S D S A S S S S S e
RADCRAFT PUBL ICATI()\S. Inc.,, 99 HUDSON ST., NEW YORK, N. Y.
Gentlemen: E le f A

15

) Volume 7 @ $10.00
{ ) 1935 Aute- Manual
Refrigeration Manual

() Air

1936 Manual @ $7.00

§2.5 1934 Manual $3.50

(Vol. 1  $5.00 Refrigeration Manual
Conditioning Mabual @ $5.00

RADID-CRAFT LIBRARY SERIES @ 50¢ EACH

Circié book numbers wanted: 2 3 6 9 FO 12 13 K4 5 (6 17 18

Y 1935 Manual @ $%7.00
1832 Manuat @ $5.00
Vol. 2) @ $5.00

0 21 22

State

{Send remlnanu in form of eheck or meney order: reQister Your letter
if you send cash or unused U. S. Postage Stamps.) RC-239

City

Please Say That You Saw It in Rap10-CRAFT
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ouT OF RADIO"'

RADIO DUMPING

By the Editor — HUGO GERNSBACK

VER since ladio started, long before we had radio
receivers and when the only radio business was the
parts business, the radio industry was beset by the
“dumping” problenm. It has been with us ever since.

In those days, patticularly when the radio hoom started
in the eaurly ’20's a radio parts manufacturer would get a
bright idea, let us say for a new type of radio condenser.
He would manufacture 50.000 or 100,000 of them and sell a
good many during the Season. Then suddenly someone else
would come along and make a different condenser that was
thought to be more up-to-date. Inumediately the first con-
denser became obsolete and sales through normal channels
and at popular prices rapidly declined: so in order to wet at
least part of his investment back. the manufacturer would
dump the condenser. often helow cost price, to get rid of
it and salvage at least part of his investment. This sort
of thing has kept up ever since and the evil is still with us.

There are few parallels in modern industry that can show
such & vecord where vemr after year an industry throws
upon the market its product to be sacrificed at whatever it
may bring. The situation is one that is ditlicult. it not whelly
impossible to cradicate, because of all modern, 20th Century
machine age products, the radio receiver of today undergoes
more violent and more radical changes than almost any
other single item we can think of.

Perhups the neavest parvallel product is the autemebile
which also undergoes many changes year by year, but for
some veason or other the automobile industry as a whole is
not so muech concerned with the dumping problem as is the
radio industry. or one thing, an automobile is a much
luore expensive item, secondly prices are not openly slaugh-
tered as are radio prices and it any so-called “‘dumping” is
attempted at all it is usually aceomplished by allowing the
purchaser of a new, but last year's model car, a larger trade-
in value on his pressnt car.

Many manutacturers in the radio set industry today o
not resort to such subtleties, but when they become con-
vinced that their vadio receiver is no longer saleable through
regular channels the surplus is simply dumped on the mar-
ket through the jobbing and retail trade for whatever prices
they will bring.

This condition particularly becomes aggravated when a
number of manufactuvers attempt drastic changes. Yefus
ago the radio receiver had as many as 10 controls on
the front pancl—allof which you had to manipulate in
order to get your station. Everyone was happy, until one
manufacturer came out with a set that had only 2 or 3
controls. Naturally the publie took kindly to this type of
set, which immediately sounded the death knell of the other
sets not so equipped. This “dog eat dog” process has gone on
cver since and will probably go on for a long time to come.
When, for instance, the radio sets last year came out with
pushbutton contirol there was a stampede by practically all
manufacturers for pushbutton control. This immediately
made the other sets that had no such control ohsolete and
they in turn had to be dumped for whatever they could
bring. If the trend for the coming yvear will be remote “wire-
less” control then the pushbutton contrel sets in turn will
become absolete,
RADIO-CRAFT for

FEBRUARY, 1939

Of course. in many quarters the radio industry tries to
emulate the automobile industry by doing away with the
price slaughtering and making larger allowances for traded-
in sets but this procedure has not been wholly satistactory
for the reasen that the radio sets, unlike automobiles, do
not wear out as rapidiv and hence a radiv receiver will grive
excellent resu'te—-ut least to its owner—even if it is 5, 6
amd even 10 years old.

While the owner's present set may sound “tinny™ with its
old rattling speaker, he does not appreciate this unless a
new set were demonstrated alongside his present one to
malke him understand how far radio has traveled in the
short space of a few vears. Moreover, many radio set owners
have a good investment in their old sets which may be
anything from $30 to $250; meanwhile he has become used
to his set and thinks there is nothing like it and is loathe
to part with it. There is. therefore, a strong buyers’ ve-
sistance in radio sets. which is not so much the case in
automobiles. It is ecertain thal the average radio set in the
homies of America is considerably older by many years than
the average aulomobile on the road today.

It is, of course, also true that the publie at large benelits
hy the “dumping” poliev of the radio manufacturers and
it enables the publie to buy really first-class radio receivers
at often unheard-of prices—and in a geod brand. to boot.

Having beeome educated to this price-cutting policy, only
the well-to-do buy the latest sets, whereas Lhe average man
wails until the price comes down, which it usually does by
the end of the season. Then he picks up the set on which
he has had his eve at a price that he ean attord to pay:
meanwhile, and for several vears, he will have a real good
receiver, even if it is not equipped with the latest padgets,
and he will be happy with his purchase,

The rveal loser in the transaction is, of course, as usual
the Radio Industry and this is the reason why today there
are not many manufaeturrers in the ranks of the radio set
industry that can show the yearly protit to which they are
clearly entitled. It is also the reason that whereas during
the radie boom, when we had several hundred radio set
manufacturers, today we have only a were handful of the
larger manufacturers who have heen able to stand their
own destructive “dumping” policy.

What is the answer to the problem? To me it seems that
the radio set manulacturers, with only a few natable excep-
tions, have not made the most of their obvious means of prop-
aranda for their own product and that is, most astonishinuly,
the thing that should be most dear to their hearts. I refer to
Radio Broadeasting. The public, who by the millions ix listen-
ing-in today on obsolete receivers, is not made sufticient]y
aware of this fact through specialized programs that would
show up the defects of their radio sets—imutediately. The
printed advertisement can only go so far but when radio re-
ceiver technicians et together with broadeast engineers, they
CAN in turn previde special programs of the type to show up
immediately the obvious defects in a lurge percentage of radio
seis—and right in the set-owner’'s own home.

This to me secems to be the best solution because it will
educate the public to buy more and better receivers. and
cure a great deal of the DUMPING FUII.
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LISTENING FEET!

Last month Miss Helen Keller—deaf, dumb and
blind since childhood—"heard” the N.B.C. Sym-
phony Orchestra perfectly through her {feet, ‘he
soring-suspended studios are acaustically ''dead ™
but a wooden sounding-board platform on the
studio's floor enabled Miss Keller to sense the
beauty of the entire performance, which was con
ducted by Arturo Toscanini. Mer companion, Miss
M. Thompson (ieft), carries on conversations
with Miss Keller merely by hand.pressure.

MISCELLANEOUS

ADIO helped Federal Bu-

R reau of Investigation

agents nab 2 alleged ex-

tortionists last month who had threat-
ened to kill a young socialite and his
mother unless $20,000 was forthcoming.
The F.B.I. boys, according to a U.P.
report, had a piane flying over the
train from which the contact man was
to toss a package containing money at
the signal of a white flag. When the
flag’s signal was spotted and a dummy

THE RADIO MONTH

package tossed out, floodlights on the
rear platform of the last car were
lighted. The engineer was signaled to
whistle twice, whereupon the airplane
dived at the floodlighted location and
the plane’s radio operators flashed di-
rections to squad cars. The first squad
car to reach the secene quickly found a
parked car. Twe men walking toward
the car from the railroad tracks were
captured.

Bell Labs.’ coaxial cable to Princeton
last month passed with flying colors a
talk-back test that beats all previous
conversation efforts. Satisfactory test
conversations were held over a circuit
2,100 miles in length, built up by loop-
ing back and forth through the coaxial
system a totel of 20 times,

This cireuit consisted of 4 voice-fre-
quency links in tandem. The conversa-
tion passed through 64 steps of modula-
tion in each direction, using channels
located in different parts of the fre-
quency band between 100 and 1,900 ke.,
and passed 20 times through each am-
plifier, giving the equivalent of 420 am-
plifiers in each direction. Result: simu-
lation of a transcontinental coaxial
cable.

John Heizer, a Stanford University
engineering student, carries a portable
ultra-violet ray machine on his meteor-
ological expeditions in the Nevada
nountains, a report last month stated.
Tungsten ore fluoresces (glows) when
subjected to U.V. rays.

Western High Sehool, Detroit, Mich.,
last month introduced what is believed
to be a unique course of study on the

W

CRADLE 7

BREAKFAST
NOO:7
i

MYSTERY
¥ b CONTROL

HOUSEHOLD "MYSTERY ROBOT"

Chiet Cook and Bottle-Washer at Franklin Institute
like ""Mystery Conirol.”” The 700 attendees at this

Phila., Pa.), last month, was Philco's telephone-dial-
irst Remote Control

Show were shown that, at one

setting of the dial, baby could be rocked to sleep (cubicle at upper-left in photo): and that.at ancther,

this "Mystery Robot’ could cook eggs, “perk’’ coffee, and

make toast (upper-right}). Even the spot-lights,

et¢., were remote-Controlled!
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high-school level—a course on radio
(and talking motion pictures), accord-
ing to Radie Datly.

. . .

According to a release from Finch
Telecommunications Laboratories, Inc.,
last month, station W2XBF of W, G. H.
Finch, and located in New York City,
is the first of the duplex type employing
both amplitude and frequency modula-
tion. Both voice and faesimile programs
will be transnutted simultaneously.

Patent No. 484,944 has just been
granted in the United Kingdom to
W. G. H. Finch for a new high-speed
facsimile system for radio or wire use
which is directly applicable for actuat-
ing an engraver for directly cutting
zine plates for printing presses, ete.

In recognition of his pioneer work on
wave antennas and his continued work
in this and other phases of the radio
art, the award of the Armstrong Medal
by the Radic Club of America was
made to Harold Henry Beverage, last
month. Beverage’s first amateur station
was built in 1910. The precursor of
wave antennas of all types is his devel-
opment.

Last month, 60 G.E. engineers par-
ticipated in a survey which served as
the basis of an article, by Dr. C. G.
Suits, published in the G.E. Review. It
seems that Mr. Average Engineer
spends about 12 hours per week on his
hobby (be it what it may), spends $130
per year and admits that his hobby has
influenced the choice of his vocation.

Radio was the most commonly aban-

(Continued on page 486)

CURRENT AMD

YOLTAGE REG-~
ULATORS AND
BALLASTS

ELECTRON MICROSCOPE
Radio-Craft last month received this illustration of

the new Siemens & Halske {Berlin, Germany)

*super-microscope.”’  Magnification up to JQ,OOO
times, with an anode voltage of 100,0CC, is obtained
by employing the principle of "'electron optics.”

for FEBRUARY, 1939
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IN REVIEW

BROADCASTING

HE Nazi regime paid

TJewry one of its highest

compliments last month

when, aceording to an A.P. report,

Nazis requisitioned radio sets in Jewish

homes. The Nazi explanation was that

“Radio is a matter of German culture

and is nothing for Jews.” But radio,

vou see, is based on the original work
of Heinrich Hertz—a Jew!

Shades of Emily Post! Station KOIL
now penalizes emplo_vees real cash for
infraction of etiquette as follows: in-
tentlonally dropping ashes on floor, 10c;
smoking in studio, 25¢; dropping ]1ght-
ed cigarette or cigar on floor, $1.00, we
learned last month.

Crying need is for a course in how to
listen to radio programs, it would seem
from remarks last month by I. Keith
Tvler, assistant professor and research
associate in the Bureau of Educational
Research, Ohio State University, speak-
ing at the 84th annual convention of the
New Jersey Teachers Association.

He said, “Our loudspeakers pour out
a withering barrage of political, eco-
nomic and social propaganda; a flood of
verbose sales talk and great quantities
of mediocre elap-trap. Boys and girls
are now listening to the radio niwore
than 2 hours a day. To withstand clever
psychological sales appeal requires con-
suiner education.”

WARD'S ISLAND BLAZE TELEVISED!

Television Reporters went to their first fire, last o
menial image pick-ups from the new Astoria ('
above unret to of the firz in ¢ s,
chanicia rati e fidelity achieved
b th ev much greater than the
transmittad the scene via shonwaves to the Empire
wave channel to television receivers at Rad

is the Triborough Bridge: an

Protesting Governmient concern over
the Mae West-Charlie M¢Carthy-Adam
and Eve program (allegedly naughty
jokes)., Eugene O’Neill’s “Beyond the
Horizon” broadeast (cuss words, ’tis
said), and the Orson Welles “War of
the Worlds” fantasy (interplanetary-
war scare), the New York Daily News
last month editorialized, under the title,

wonth, when N.B.C. television engineers, making exper
imming pool, spoted fire on Ward's Isfand, The
side from its historic ard rews interest, is important
m a television velay; bear in mind that fhe image
fidelity”” [the photograph). The telé ile umt

.Siafe Building: from there it ent via a secand short

ty. where the ab- ve ph tograph was made. In background

d in toregre he casi River.

“The Threat of Radio Censorship,”
follows: “If the Government gets con-
trol of radio programs, the totalitarian
dictatorship so mueh dreaded by news-
papers will be appreciably nearer.”

Caddies who complain of poor busi-
ness can take a lesson from an event at
(Countnued on page 497)

RADIO RANGE DEMONSTRATOR

Las' month a nent was made o device wh

fully de str sratior [ ura
Aer ics {Oaklard Airport, ight instr

shown 1ing operatio 1 atus n
A.C. power su yscillate

gle shaft at a speed of .5
code signals and the s*af on ident
other com has 12 h-dot ( s
These code signals are heard, at a volume su

r.@.m

catic

a noudSpeaker in the sacond unit. This umrit also  conta
provided
listen with the instructor at
can talk to the 4 students fhrouqh an interphone system without removing his

an A.F. amplifi Headphc
panel so that 4 students can

jacks are alsi

headphones,

said director Lee, Jr. Having learned
signals the students later practice racio bea
RADIO-CRAFT for FEBRUARY,

One cam has 12 raisad dot

'I'\Sv

flying i

8TH EUCHARISTIC CONGRESS

A sc to New Orleans, La., | montl ost tw Once to the

ge. B c 4-day sessi f the 8th Mational Eu istic Congress fwluch NﬁC and C.8.S.

r v B. Gregg br 15t), a e e largest and most powerful sound system RCA ever

2 C 1S in in the city. F 03-wait loudspeakers were instalied in the belfry of

it ; - s N HoR ! il t microphones and 2 to 12 loudspeakers were

dash  inste ] ches. Outdol on ut qued B other systems

signa OA Oak d th clh g ion Sta A pagi g. arno\n ir record-g q
¥ stion signal OA. system s$a the Civic Auditoriu RCA Mob .e Br adcas' u

a large group, through P A .equipped, helped control traffic. Sound recc‘:‘ ngs. were made, A tfable-

S f"ﬂ model radio set was installed in the cuarters of each of the 76 Archbishops

\ e ti am,?rhe "lrnmu‘c;ur and Bishops who attended the Congress. (Photo shows Gcw Ruchard W, Leche,

ot Louisiana, delivering

orrectly interpret the (right ‘oreground)

a Link trainer
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Archkishop of CF
Pope Pius, on his arrival at Union Station.

wetcoming address to Georgz C | Mundelein
age and personal represcMahv» of
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UNIQUE SOUND EFFECTS

The professional Sound Effects Man came into existence about 10 years ago.
Modern programs, as for instance the Wells-Welles *“War of the Worlds" broad-
cast of a couple months ago, attest to the dramatic value of his trade today.

Some of the sound effects used at the National 8roadcasting Company studios today are shown in the above scene at Radio City studies.
{I) An automotile door, (2) turntable for playing recorded sound effects, (3) "wireless" {radio) code oscillator, (4) iail door, (5) echo
chamber, (6) electric thunder sheet for high cxniosives and thunder, (7) thunder drum for small expiosives, distant cannon, thunder, {8)
splash box for water effects, (9) concrete walk for footsteps lon pavement,l (10) straw for sounds in underbrush, {I1) gravel pit for
walking in gravel.

EANDERTHAL man may have

N effects—50,000 to 100,000 years

ago—when, in order to distract
the attention of game he was stalking,
he threw a pebble to create the illusion
of action at a remote point.

It was not until 10 years ago, how-
ever, that the Sound Effects Man really
achieved professional status; in 1929
the National Broadecasting Company
created a Sound Effects Department
and put in charge the man who still
heads this department as its Chief
Technician—N. Ray Kelly.

Until then sound effects had been
produced, when provided at all, by a
snare drummer, the traditional sound
effects man of the old theatre.

Despite the considerable degree of
candor with which sound effects men

456

been the first to employ sound

R. D. WASHBURNE

discuss their art, still, it reeks of “trade
secrets”; and employs all the wizardry
expert technicians are able to muster
in order that such “seenery” will supply
broadcast programs with the proper
acoustical backdrop.

One of the most “exclusive” oecupa-
tions in the world, less than 100 men
are professionally employed in the
trade, one network estimates,

Since the general activities of these
men have been described at considerable
length in newspapers and magazines,
including Radio-Craft, it is for this rea-
son that only the more unusual and
newest sound effects they have devel-
oped are here described. Columbia
Broadcasting System, National Broad-

RADIO-CRAFT
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casting Co., and the British Broadcast-
ing Corp. have cooperated in making
available to Radio-Craft readers the
following descriptions of unique sound
effects.

C.B.S.

In a laboratory on the 13th floor of
the C.B.8. building, C.B.S. sound effects
engineers have developed a big improve-
ment on the old-fashioned hand tele-
phone. Formerly, when a seript called
for telephone sound effects, the sound
effects engineer had to ring a bell, then
pick up a dummy phone set. Or if the
actor in the script was to dial, the
sound effects man had to dial on a
phone set and make the sound of the
ringing current or busy signal with
separate buzzers.

Today, all this can be done on one
FEBRUARY,

for 193¢
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A horse and wagon lumbers along a rough moun-

tain road—in the C.B.S. studios! A small wagon

wheel is turned by Henry Gauthier, & Walter Pierson
works 2 cocoanut sths in sand'_ for the horse.

piece of equipment—a specially-built
phone set attached to a neat little black
box about 8 x 8 x 4 ins. Inside the box
is a battery which controls the bell, the
ringing current, and a “busy” signal.
The C.B.S. Sound Effects Department
has 20 such highly-condensed phones,

Also there are 5 specially-built
switehboards: They were made from the
parts of an actual switchboard, bought
from the telephone conmipany. There are
3 plugs to each switchboard, and flip-
ping a little key gives you a triple
choice of bass, baritone, or tenor buzz.

There’s an anchor machine, too. It
consists of 2 horizontal bars with a
chain slung over them, turned by a hand
erank. It will give you, on the air, the
sound of a gang plank being lowered,
or the lowering of an anchor. Walter
Pierson, Sound Effcets head, and his
assistant Max Uhlig, shopped for one
whole day in a chain factory, selecting
the right chain to use on this machine.
They went around the factory with
hammers, tapping at all the chains to
discover the one with the right res-
onance.

p

N.B.C.'s "‘body of man falling to street'’ sound is
accomplished with o squash {of squash, not man),

RADIO-CRAFT
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Styx. Gibling (left), drummer of the B.B.C. Variety Orchestra, discusses with John Watt, Director of
Variety, his efforts for the recent broadcast version of

"Snow White and the 7 Dwarfs.”" As Gibling

seldom had time to watch the conductor, he lisiened to his cues through headphones.

Even the old-fashioned thunder drum
has been replaced by an electric one—
a big square of stretched screen wire
to which an ordinary phonograph pick-
up has been soldered. When the screen
is struck with a padded drum-stick, the
vibrations are picked up and fed
through a speaker to the microphone.
You can’t even hear this thunder with-
out the speaker.

Such exotic sound as the whir of
meteors rushing through space are
taken care of quite scientifically, too.
In the Columbia Workshop production
of “The Wedding of the Meteors” (a
good script for experimental work in
college radio guilds and such groups),
for instance, they used a wind machine,
pitched very high in frequency, along
with musie, and, as the meteors ap-
proached the earth, they “faded-in” a
dynamo hum on records.

Another pretty imaginative effect was
that of the voice of “Alice in Wonder-
land,” another Columbia Workship pro-
duction, as she grew bigger and bigger

(Continued on page 492)

For a drowning act, C.B.S.'s Ray Kramer removed
the "‘innerds,”” dunked his head, and bubbled.

1939
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This is C.B.5.'s new electric thunder screen of copper
with phono pickur on top crossbar, Top-
ead: top-left, gain control,

gauze,
right, studio loudspeaker

i 74

For a “telephone voice,” N,B.C, actor John Mac-
Bryde, pressed nose & talked through cupped hand,
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A From this modern radio studio in the Interior building A Officials and specialists of the
will come Federal Government reports to the Nation. Department gather in the conference
A small speakers’ studio can be seen through the glass of the room to check the radio ‘“program reports'’ of
control ‘room in the background. The “more important that Department, which emanate from the new broad-
visitors to the studios, by talking info the microphone in cast studios recently put in operation in the Interior building.
foreground, may have thelr voices recorded in the ''oral

guest book."

UNCLE SAM'S RADIO STUDIOS

The United States Government does not have its own broadcast station but it does have its
own studios. From these new $100,000 studios the Department of the Interior sends special
programs of s activities and plans by wire to broadcast stations throughout the land.

A The chief engineer for the

Department's new broadcast

studios inspects his control room

equipment, capable of producing

radio programs ready to be ''fed"”

to any sfa'ionlordnefwork in the
and,

Electrical transcripﬁon of »
"program reporks’’ on the

work and services of the Depart-
ment will be made on this record-
ing machine, part of the equip-
ment of the new broadcast studios.
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of the Interior, feeling an obliga-

tion to report to the public, the

functions and services of its vari-
ous Offices and Bureaus, has created
facilities for the careful planning, prep-
aration and production (up to the point
of making the actual broadcast) of
program-reports to the public by radio.
Therefore, in-July, 1938, a radio section
of the Division of Information was
created.

The Radio Section is housed in the
top floor of the new Department of the
Interior building, in the first radio
studio ever built by a govermment

THE United States Department

agency, with the idea of informing the
people of the United States what their
government is doing.

Here are offices, an audition room,
reception room, artists’ lounge, engi-
neers’ office, control room and 2 studios;
a large studio for dramatic production
and a smaller studio for speakers. The
large studio is 41 x 242 feet and has
outlets for 6 microphones; this is studio
A. The smaller studio is 22 x 131 feet
and has outlets for 3 microphones; this
is studio B. The control room contains
all equipment necessary to amplify,
monitor, and dispatch programs origi-
nating in the studios. Both studios are
of full floating construction
and all rooms are air-condi-
tioned.

The staff of the Radio Sec-
tion consists of Shannon Allen,
Acting Director; Bernard
Schoenfeld, Chief Seript-Writ-
er; Lola Wyman Horton, in
charge of Audience Prepara-
tion; and Hugh Russell Fraser,
head of the research unit. A. R.
Rumble and H. A. Robitaille
are the engineers.

The task of preparing pro-
gram-reports for the nation is
a complicated process. The
smallest detail of the workings
of every agency and bureau
within the Department of the
Interior are tracked down by
expert research specialists and
included in the Research Li-

(Continuwed on page 497)
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RADIO HELPS FIGHT AIR-RAIDS!

“Afr Raid Protection’ is a subject of outstanding importance in England, and during the recent,
unsettled siluation many “A.R.P.” measures were given a try-out. In this article, exclusive to
RADIO-CRAFT, author Norton gives some idea of radio’s part in the extensive plans; and how
B.B.C.’s television programs have brought these measures home to London “televiewers.” Sir
Samuel Hoare's radio broadcasts are scheduled to net enlistment of 1,000,000 air-rard wardens.

EW people over here in Englan
realize how much radio has been used
in connection with air-vaid precau-
tions. More astonishing still is the
part it is going to play in the case of a
real air-raid. It is now possible for radio
fans to learn something of the wonderful
service radio is to perform in rescuing man-
kind from the latest form of brutality.

Last March, Sir Samuel Hoare, the Home
Secretary, gave a radio talk on air-raid
precautions, which went out from all
British stations. Of course millions of
people heard this, but they are so used to
radio talks in their homes, that they do
not realize the enormous power of radio
as a link between people and government.
This does not mean that they no longer
listen. Fortunately, England is not one of
those Europeanh countries where vou have
to listen-in to show that you are a good
patriot. People listened because they are
interested in air-raid precautions.

We all want to know how we are to pro-
tect ourselves, our families and friends, if
there is an air-raid. One does not have to
be a patriot to want to do that. And so,
by means of his radio appeal, Sir Samuel
Hoare enlisted 400,000 air-raid wardens.
Since a total of a million is required, he
made another appeal 2 months later, and
it is expected that by the time this article
appears in print the required number will
have been enlisted.

Television has also been used to help
against air-raids. Viewers saw a diagram
of 3 rooms of different kinds-—a basement,
a room with 2 outside walls, and an inside
room. They witnessed the gas-proofing of
these rooms and were shown the regulation
dark blind being drawn down over the win-
dow to prevent light being seen by attack-
ing airplanes.

In time of war, broadcasting would be
used even more to advise the people, and
the British Broadcasting Corporation would
probably be taken over by the Goverament.
This was done during the General Strike in
1926, when radio was one of the few sources
of news, since most newspapers were un-
obtainable, We can judge only by what
happened in the past, because the British
Broadcasting Corporation will not disclose
what is being done in case of war and in
case of air-raids.

As a matter of fact, a friend of mine
who works at Broadeasting House, told me
that the staff were lLeing asked to become
air-raid wardens. He admitted he had done
nothing. Having known him since we were
at school together 15 years ago, I realize
that this is only because he is rather lazy.
He said that others had done something.
As there are 3,500 members of the B.B.C.
staff, they will be able to find enough air-
raid wardens.

At Broadcasting House, they will not
wear gas masks, but will remain in gas-
proof rooms and tents. This is probably

RADIO-CRAFT for
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MICHAEL NORTON
Henley on Thames, England

because th tudios have no windows and
are air-conditioned by the plant in the
basement. All this will be made gas proof;
but, as vet, no radio station can be made
entirely bomb-proof against a direct hit.
Therefore, in c¢ase of emergency, our 4
transmitters not situated in towns, namely
Droitwich in the Midlands, Burghead in
Scotland, Start Point in Devonshire and
Lisnagarvey in Ireland, could increase their
power to 100 kilowatts and cover the whole
of the British Isles. The Irish transmitter
can already do this. Hence we shall have
the radio while sitting in our cellars or
in the trenches in our back gardens that
the authorities recommend.

The popular idea that radio communica-
tion is not to be used in time of air-raids
is based on the following statement in the
T. and R. Bulietin, the journal of the Radio
Society of Great Britain:

“We have been informed by the
Home Office that the use of radio has
not been contemplated in connection
with A.R.P. Members joining the A.R.P.
organizations should mention and ask
for a note to be made that they are

The London firm of Tannoy has made available to
Radio-Craft this close-up, and the action view at

upper-right of this page, of the Power Microphone.
This compact public address unit, powered by a
12 V. storage battery, projects speech a distance of
nearly Y-mile. The microphene is designed to pre-
vent acoustic feedback ('‘howling’’). No amplifier
is used; instead, a sensitive microphone drawing
several amperes {momentarily), coupled through a
matching transformer to the loudspeaker, is used.

1939
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A London ''bobby'' is here shown using Tannoy's
new Power Microphone. This equipment is an effec-
tive aid in "ARP"

interested in radio. in case it should
be decided at a later date to include
it into the scheme.”

So many of us know of the wonderful
work done by the United States amateurs
at the time of the QOhio floods, that many
suppose that British amateurs might do
similar work in a national crisis over here.
But the British amateur is not quite in
the same position as the amateur in the
United States. He does not enjoy the same
privileges. He cannot handle third-party
messages, and moreover, his equipment is
less powerful and is inclined to be an inex-
pensive home-constructed rig.

Despite this announcement, those very
experienced British amateurs, who are ex-
pert radio engineers, will be asked to co-
operate in time of war and in time of air-
raids. There was an excellent example of
this co-operation during the recent black-
out at Slough in Buckinghamshire, an area
including Windsor Castle. In this rehearsal,
radio, under the direction of an amateur,
was used with great success. There were 3
main control points. one of whieh was the
local town hall. These stations took about
29 minutes to install, complete with an-
tennas. and they were in operation within
half an hour. They could make contact with
each other in less than 5 seconds, whereas
telephone communication would have taken
75 seconds.

The 20, 40, 80 and 160 meter bands were
used. The receivers were ordinary commer-

(Continued on puge 498)
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REOIO! EQUFPH-ENT
- RCA- WTOR MASTH ﬂma

AST month we announced our unique plan for stimulat-
ing business in the radio industry—a plan which gives
the public radio in every room and the radio manu-
facturers an immense new outlet for the sale of their

sets, speakers, switches and other products.
We went into all the details of the plan,
pointing out how everyone concerned would
benefit;—how the entire system could be built-
in at the time of construction; how the home
owner could have his much desired radio-in-
every-roomn with perfect remote control of the
master radio; how the builder could use such a
radio system as a powerful talking point for
stimulating the sale of homes; how the radio
manufacturers would thus have a vast new
market opened for their receivers, remote
speakers, pushbutton tuning switches, volume controls, wir-
ing cables, etc.; how manufacturers of such allied products
as mercury-contact light switches and electrical “TELE-
CHIME” paging systems could profitably tie-in; and finally
how the radio servicing industry would have an entirely new
and luerative maintenance field thrown into its lap.
Carrying the résumé just a bit further, we announced the
construction of the so-called “Average American Family

The RADIO-CRAFT plan for a Radio Home
with reception in every room, opens up for the
industry a vast new market which will benefit
the consumer, the radio dealer, jobber and
manufacturer, and the radio Serviceman.

PART Il N. H. LESSEM

Home” for the express purpose of building-in such a radio
installation. The house is now under construction and at a
point which js most propitious for the preliminary work of
installation. Provisions for locating and installing the remote
speakers must be made now, before the application of the
lath makes it inconvenient to run the necessary cables
through the wall partitions. In Part II therefore we will dis-
cuss the preliminary wiring, suitable locations for the vari-
ous speaker units, the acoustic problems involved and the
method for mounting the remote speakers and other units
for convenient servicing. It is well to bear in mind that sinece
few homes are ever built alike, these plans will necessarily
vary with individual cases. However the fundamentals re-
main the same. Therefore our description will pertain to our
“Average American Family Home.”

PLACEMENT OF LOUDSPEAKERS

The locations of these various speakers were
shown in the diagram of the floor plan in
Part I. They are also shown in Fig. 3 and on
the cover of this issue. There are 2 in the large
living reom (1 on each side of the fireplace
under the built-in book niches) ; 1 in the mas-
ter bedreom conveniently located between the
2 twin beds; 1 in the small bedroom; 1 in the
bathroom; 1 in the kitchen; and 1 in the
dinette. Individual preferences of course will vary.

For best acoustical effects these speakers should be placed
at about ear level, which is at an average height of 5% ft.
from the floor. At this height the tuning buttons will also be
within easy reach of even short persons. The 2 speakers in
the living room however must be installed closer to the floof
inasmuch as the book niches are quite low. This is true of
the speaker in the master bedroom; although here it does

Fig. 8.
Fig. A. Before the lath and plaster are applied to switzh and T-pad are shown mounted on the Fig.
the walls, the speaker brackets are mounted in

place on hinges and squared off with 2 x 4” studs,

bracket.
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Here the remofe speaker,

The dotted white line indicates where
plaster will end.

pushbutton

D. The 22-contact armchair-control outlet
mounts in a standard Gem box. Not all of the 22
contacts are utilized for the radio system.

RADIO-CRAFT for FEBRUARY, 1939
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not matter so much for when reclining
in bed the loudspeaker is still at ear
level.

Wherever the speakers are mounted
high in the wall the tuning buttons
should be below the speaker; wherever
they are mounted low, the tuning but-
tons should be above the speaker. These
are all indicated in the above mentioned
diagram (in Pait I) of the floor plan
as well as on the cover of this issue.

These locations of course may vatry
depending upon the amount and type
of furniture you may have. The speak-
ers should be placed where they will
have a free and clear range and where
they will not conflict with present or
future furniture.

Another consideration is convenience
in tuning. It should not be necessary to
have to lean over a table to press the
uning buttons or to have to stand on a
chair.

MOUNTING THE REMOTE LOUDSPEAKERS

Since this installation is a permanent
one, built right into the walls of the
house, the problems of future servicing
should be taken into consideration.
Here, accessibility should be the key-
note. For this reason it was decided to
mount all remote units, viz., speaker,
pushbutton switeh, T-pad and pilot
light, on one wood bracket as shown in
Figs. A, B and C. Specifications for
making these supports are given in
Fig. 1.

As shown in Fig. A, the speaker
bracket is mounted at the desired loca-
tion between 2 of the numerous vertieal
2” x 4” studs which go to make up the
wall partitions and is so hinged as to
swing out for convenient wiring and
future servicing. Figure C shows the
point very clearly, showing in addition
a rear view of the mounted apparatus.
Figure B illustrates the front of the
apparatus. Of course, when the system
is completely installed, a decorative
grille will cover everything. The white
dotted rectangle illustrates where the

— FRONT VIEW
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Fig. 1. Complete specifications _!or making Wn
speaker brackets. The wood may be soft stock for
speaker and switch lend strength to it.
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Fig. 3. Preliminary wiring diagram showing how to run the cables to the various remote speaker niches
and armchair-control receptacles. The dotted lines represent cables passing under the floor, otherwise
they pass through the walls,

wall plaster will terminate, thus per-
mitting the entire hracket to swing out
freely on its hinges without obstruction.

AIR COLUMN FOR BACK WAVE

In building the speaker into the wall
there is one important difficulty which
must be overcome—cavity resonance.

It is a well-known fact that if we
mount a speaker in a box the back of
which is closed in we get a tone which
is low and boomy as though it were
issuing from an empty barrel. This is
due to the back pressure of the speaker
diaphragm causing the air inside the
box to resonate at certain frequencies.

FEBRUARY,

This frequency diserimination distorts
the program to an annoying extent.

In building our speakers into the
walls we have a similar condition. To
overcome it we must do 2 things. (1)
We must provide a long column of air
so that the back wave pressure will not
be too great and (2) we must absorb
as much as possible the sound caused
by this back wave.

In Fig. 2 we show how the long air
column is obtained. We wmerely take
advantage of the existing airspace be-
tween the vertical 2” x 4" studs, being
careful not to obstruct it in any way.

(Continied on page 490)

Fig. C. Ease and accessibility of servicing is the obvious keyword of this installation, Speaker, pushbutton
switch and T.-pad (the pilot light has not been mounted as yet) all mount on a single wooden bracket

which swings on 2 hinges. When closed, the bracket is flush with the studs.
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BROADCASTING—
s 9 _amdgined It...

,fee a/e (Totejt

On his 65th birthday, the tnventor of the vacuum tube
which made modern radio possible, looks back down the

years and comments: ‘I seldom tune in

. The pro-

grams, all suing and croon, are not only poor, but the
wnterruptions for commercral announcements are madden-
g . . . Isn't it sickening? It isn’t at all as I imagined

it would be.” (Quotation

days of commercial broadcasting, I
have seldom missed an opportunity
to eriticize the quality of the aver-
age radio program and
to inveigh against the

IN season and out, from the early

18 from Time magazine.)

articles on the subject of radio pro-
grams I outlined what appeaved to me
a happy solution, while fully realizing
that in the United States there is at
present no possibility of
introducing such a ref-

crudities, lack of show-
manship, and plain bad
manners of the majority
of the commercial adver-
tisers or their program
directors.

This article is

special to
RADIO-CRAFT

ormation.

Briefly the idea is as
follows: In every metro-
politan district a certain
station should be devoted
to a definite type of pro-

In 1930, when I was
President of the Institute of Radio En-
gineers. my Inaugural and Farewell
Addresses were devoted in large part to
this aspect of radio whieh, on account
of its extreme public interest, has re-
ceived unfortunately all too little atten-
tion from the radic engineering profes-
sion. Like most engineers, we assume
that if we perform our technical duties
to the best of our ability we have fully
discharged our public and civie obliga-
tions, a narrow minded and selfish atti-
tude which is not particularly ecredit-
able to the noble profession of Engi-
neering.

In some of my early interviews or

gram, For example, one
to a higher class of music—symphonic
and opera; another station to more
popular types of musie, with certain
definite hours devoted to dance pro-
grams; another station to drama, se-
rials and the like; one station devoted
wholly to erime suppression stories, bed-
time thrillers, and miscellaneous hys-
teria; another to educational themes of
popular interest and adapted to popu-
lar presentation. This latter station
could appropriately be the news outlet
for the distriect, with news bhulletins
every two hours or so. This station
might appropriately be devoted to politi-
cal harangue, during the open season for
candidates. An-
other station (and

o, "SR S

this would un-
doubtedly be the
most popular of
all) devoted wholly
to crooners, jazz-
ers. swingers, and
jitter bugs. And
finally, one station
devoted wholly,
100 per cent, to un-
disguised, unadul-
terated advertise-
ments! I do not be-
lieve that very
short sponsoring
announcements in-
troduced every
half- or quarter-
hour into any of
these programs
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Dr. Lee de Forest as he appeared in 1907 with his first wireless [radio} tefle-
phone. Broadcasting—as America knows it today—may be said to have had iis
birth early in that year when Mr, de Forest constructed the first means of
modulating an arc transmitter with voice impulses and began sound broad-
casting from atop the |2-story Terminal Building in N. Y. C.

would be seriously
ohjectionable pro-
vided these under
no conditions ex-

RADIO-CRAFT

www americanradiohistorv com

¥ " -
r: : t . ::'-7 I =

Dr. Lee de Forest {right),
tube, as he is today. He is shown with Mr. McMurdo
Silver in Chicago (attending the Braddock-Louis
fight) where the degree of Doctor of Engineering
was conferred upon him by the Lewis Institute, Mr.
de Forest is 3 times a ''Doctor,”” holding the
degrees of Ph.D. and D.S5c., previousl{ He was
born in Council Bluffs, lowa, August 26, 1873.

inventor of the vacuum

ceeded 30 or 45 seconds in length.
Picture what a relief to the radio
listener’s nerves such an arrangement
as I have above outlined would afford.
If any listener wished to hear a certain
class of entertainment at practically
any time he would know exactly where
to dial to obtain it, and he would be
certain of obtaining that kind of enter-
tainment from that station so long as
he cared to listen. He would not, as at
present, having after considerable pa-
tience found a pleasing programi, seat
himself to enjoy same only to have to
get up at the end of 15 minutes at most
to twirl his dial to find relief from the
altogether different material to which
the original station had unceremoni-
ously switched. After one does this sev-
eral times and is more or less maddened
by the blatant commercial plugs which
he is forced to listen to, he turns off the
“relief” switeh in disgust, and that is
the end of his radio for the evening.
Undoubtedly he thereby misses a lot of
good entertainment which he would
have been delighted to hear had he been
freed from the infernal necessity of

(Continued on page 496)
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WIRELESS PHONOGRAPH
. o o o With /”ic'zo/aﬁone

The radio industry has at lust caught up with RADIO-CRAFT,
several manufacturers are offering a useful device employing
principles first disclosed in RADIO-CRAFT several years ago.

Fig. A. The winsome lass pictured above is using only the mierophone connected to a Wireless Phonograph to stage a little “radio broadcast' all her own.
grap

The phonograph portion however, may be used simultaneously or independently, as preferred. The wireless phonograph is here Shown in ¢lose relation to a
standard, midget-type radio receiver; it may be connected directly to it or located in another room, as conditions dictate.

AST month a well-known radio set manufacturer intro-
duced a “Wireless Phonograph and Microphone” which
makes every home radio set a sovt of self-broadeast
gtation. That is, the program originates in the home

and is received in the home.

The “sending station” in this case is the little box shown
{center) in use in the heading illustration. As this view
shows (note “spooled up” antenna wire, in foreground), it
is not even necessary to make direct wire connection hetween
the “sending station” and the regular radio receiver (left)
provided the distance between the two is only a few feet—
possibly up to 50 or 60 ft., if the radio receiver is operated
at maximum sensitivity and the “antenna” of the little
2-tube (and ballast “tube”) sending station is strung out
for the few teet of its length. The diagram of this A.C.-

operated device is reproduced, with values, in Fig. 1.

This instrument has nur:erous uses—many of them profit-
able to Servicemen—as the little “thumbnail” illustrations
at the end of this article show.

EARLY DESIGNS

At this point many readers of Redio-Creft may recall
that this magazine presented what is believed to have been
the first published article on a device of this sort in which
the phonograph operation was stressed. (See “How to Make
a Novel Portable A.C.-D.C. R.F. Phonograph Attachment,”
by R. D. Washburne and N. H. Lessem, April 1934.) We
quote as follows from the April, 1934 issue of Radio-Craft:
“ . . connect a phonograph pickup or a ... microphone . . .

(Continued en paye 500)
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Fig. |. This diagram shows the unit's efficient cireuit arrangements made

possible by recent improvements in tube design. A "ballast tube’ takes care

of the comparatively wide variations in line voltage found in various sections
of the country.
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for

Fig. B. Servicemen are here given a squint at the apparatus which, like any
other good piece of radio equipment, they wilf in time be called upon to
service. Meanwhile it is a swell sideline item—and easily demonstrated.
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BUILD THE “LUNCHBOX 5"

A perennial favorite in radio apparaius is the portable recetver. To it, new

altainable.

The experimental model of the super-sensitive and -compact

at $100! Servicemen can “‘clean up” by demonstrating what this little set

Fig. A. This humble-appearing "'lunchbox'" is a radio set!—complete with self-
contained power supply and extensible antenna—ready to operate, at a
moment’'s notice, and at loudspeaker volume,

Fig. 8. The '"innards" of the Lunchbox Portable. One No. & drycell will run
the set for months. Nete the P.-M. dynamic speaker above the cell; and note
the telescoping fishpole-type antenna which plugs into the front panel and
extends to 45 ins.

HE writer was planning a fishing trip into Canada

where supplies had to be packed on foot and by canoce

whieh ereated the need and the inspiration for a very

small, lightweight, efficient portable battery radio set,
sensitive enough to give good reception in that isolated sec-
tion. About the same time leading tube manufacturers an-
nounced the 1.4 V. filament tubes which made this Lunchbox
Portable possible.

LUNCHBOX

Much thought was given to obtaining a practical case that
would be as small and light of weight as possible yet strong
enough to stand the abuse given a portable. The ordinary
lunchbox was finally decided upen and one was purchased at
the retail store of a leading mail order house.

The inside dimensions of the lower unit were 9-13/14 x
4-19/32 x 3-28/32 ins. deep. The oval cover was a perfect
design for a standard No. 6 drycell replacing the space occu-
pied by the thermos bottle with room at one end to spare
for the 3%-in. permanent-magnet speaker. A size of “B”
batteries was found that fit the exact width and height of
the lower unit. The problem then was to completely encase
a 5-tube superheterodyne including 1 radio-frequeney stage,
its own antenna, and speaker, so that with the box closed
it would be practically weatherproof, with the appearance
of just a lunchbox.

LAYOUT

The parts layout was carefully planned to give a eommer-
cial appearance with precaution to have all aligned circuits
dependent only on the chassis and partition for support and
not on the lightweight case.

Size .030 sheet steel was selected for the chassis and
formed into speaker panel, receiver panel, partition and sub-
chassis as per photos and drawing. All chassis-to-case mount-
ing holes in the chassis and partition were tapped for 6/36
machine screws, and countersunk to allow the screw heads
to draw the lightweight case into the countersink and to
present a flat, finished appearance,

It was necessary to mount the tubes horizontally as shown
in Fig. B, Bakelite sockets that press-fit into holes cut into
the sub-chassis were used as space did not permit use of
sockets requiring mounting rivets or bolts. These tubes do
not require external shielding if the layout is correctly
planned. Referring to Fig. B, the layout starting at the
upper-left-hand corner and proceeding in a clockwise direc-
tion is as follows: 2nd-detector and 1st audio tube, 2nd LF.
transformer, LF. tube, R.F. tube, oscillator coil, converter-
oscillator tube, output tube and in the center the 1st LF.
transformer. The output transformer can’t be seen, but it
is behind the 2nd-detector tube.

CIRCUIT
The superheterodyne circuit as per Fig. 1 is quite conven-
tional and regeneration is not used. The antenna coil, L1, is

—

G LF=2600C.
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Fig. 1. Schematic diaaram of the battery portabic. The devclopment of the 1.4-V. low-current tubes moakes portable battery sets economical to operate.
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BATTERY PORTABLE

1.1-V. tubes now add a degree of sensitivity and compaciness never before
portable “super.” described in the following article is valued by the author
can do; the custom trade will “go” for a sel of this sort bult lo their order.

exactly matched to
the telescopic an-
tenna when it is extended to 45 ins.;
the addition of a longer acrial or ground
is a detriment and unnecessary. This
coil is of iron-core, high-gain type. The
R.F. coil is capacity- as well as induc-
tance-coupled to increase that stage’s
gain at the 600 ke. end and thus com-
pensate for loss at that end in the an-
tenna coil caused by the small amount
of coupling offered by the telescopie an-
tenna (which measures 27 mmf. capac-
ity).

The grids of all the tubes except the
output tube are returned to ground. The
self-bias is desirable on the output tube
as it removes only 4% V. from the “B”
supply to that tube and the bias rve-
mains of right proportien as the “B”
batteries run down,

Automatie volume control is used to
compensate for fading of signals. The
sensitivity measured with a General
Radio output meter and a signal gene-
rator was 8 microvelts at the 1,500 ke.
end, with a linear drop to 10 microvelts
at 600 ke. This was at 50 milliwatts
which is % the rated output of the
1A5G tube; with distortion, about 150
milliwatts can be obtained. The total
“B” current drain was very low, meas-
uring 3% ma.; the “A” drain was only
250 ma. The estimated life of the bat-
teries using the radio set 3 hrs. per day
is approximately 2 months (that is,
using a “double life” drycell).

The center section of the 3-gang con-
denser should be used as the oscillator
tuner separating the R.F. and the an-
tenna sections and thus prevent regen-
eration of the high-gain cireuits. The
R.F. section is the one nearest the shaft
end. The trimmer should be removed
from the antenna section with side-
cutters (pliers), or by employing a
similar method.

The gang condenser may be mounted
without rubber washers as, due to the
speaker being mounted in the top away
from the tubes and gang, no micro-
phonic how! was encountered.

COILS

The antenna, L1, coil is wound on a
good grade of iron core, and with 15/44
litz wire. Use the universal type of
winding in a 7/32-in. pie. The grid end
should be the start ouv inside of the
winding and a tap brought out between
60 and 65 microhenries from the grid
end. The overall inductance should
mateh a condenser gang having a ca-
pacity of approximately 350 mmf. per
section. The inductance value given
above is the etfective value with the coil
in the shield can.

The radio frequency coil, L2, should
be of high-gain (auto-radic) type and

RADIO-CRAFT for

G. E. ARCHENBRONN

FEBRUARY,

the beginner might
find it much bettex
to purchase one, from some auto-radio
service department or supply house,
which is matched for a T.R.F. gang of
350 mmf. rather than try to construct
one. It should be designed for a shield
can of 1% ins. outside diameter, or
less. Capacity coupling should be added
if it doesn’t have it. For this, wmd
5 or 6 turns of No. 40 S.S.E. over the
secondary, using a suitable insulating
material between (such as cellophane),
and connect one end of this coil to the
plate end of the primary winding
(leaving the other end free).

The oscillator coil, L3, of No, 32 wire,
is wound on a %-in. form, with the
secondary induetance matehed to a 350
mmf., T.R.F. gang. The primary con-
sists of about 15 turns, wound over the
grid end. Insulate with cellephane, and
mount in a shield can of not more than
13 ins. outside diameter.

The intermediate-frequency trans-
formers, I.LF.T.1 and I.F.T.2, should be
designed for 260 ke. and should be of
high-gain type. They must have their
trimmers mounted in the top of the
can (of not more than 1% ins, outside
diameter). They do not have to be of
iron-core type.

CHASSIS

For the speaker panel, cut from the
sheet steel a piece 4-3/16 x 10-1/16 ins.
For the center of the speaker hole
measure 2-5/32 ins. from the top edge
and cut a 3-1/16 in. diameter hole. The
speaker mounting holes can be drilled
by using the speaker as a template.
About 6 ins. from the top edge cut a
“hack-wave” speaker vent %-in. wide
and extending within %-in. of both
sides. Drill holes % -in. in from the side
to accommodate the speaker and “A”
battery wires, as per the photos. Solder
6 angle brackets, tapped for 6/32
threads, into the box cover in each cor-
ner and in the middle, and drill the
panel to match. Cover the vent with
grille cloth and place a wire mesh under
the cloth for the speaker front.

The receiver panel is cut from sheet
steel to 10-5/16 x 5-3/32 ins. This will
allow a !%-in. turn-down on 4 sides,
leaving a top panel 9-13/16 x 4-19/32
ins. At a point 1-25/32 ins. from the
top edge and 1% ins. from hoth sides
(see photo) drill two %-in. holes for
the condenser shaft and the volume
control. At a point 5-15/16 ins. from
the top edge and %-in. in from both
sides drill 2 holes to mount partition.
Add holes for binding posts to match
lead holes in speaker panel.

The partition is cut to 4-27/32 x
4-11/82 ins,, and turned down %-in. on

(Continned on page 505)
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TELESCOPING ANTENNA
ZXTENDS TO
4.5 INCHES

LOUDSPEAKER

* BACK-WAVE
VENT e

Fig. C. The selectivity of this little receiver is sur-
prising. We were able to receive numerous stations
in the editorial offices of Radio-Craft_located in
a modern steel building in New York City, without
interference. The A" gbaﬂery is located with the
speaker where the thermos bottle is usually con-
tained—in the cover,

Fig. D. This under-chassis view of the portable gives

you an idea of its compactness. The front panel

controls are simple: one for tuning, and one for
volume and on-off.
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PLAY TALKIES THROUGH

Sound adds just as much to Home Movies as Television adds to radio; and in this concluding
expense and less work. You merely place the new “wireless” home-movie unit near your

B PRE-STAGE AMP

B PE.C suPPLY

EXCITER
L
LY

Fig. D
Close-up of the experimental model of the ‘'wireless' home-talkie system.

N the December (1938) issue we
deseribed a unique but practical
method which makes it possible for
silent projectors to vun off talkie
fihms—through any radio receiver. (In
many instances the projector will work
by ‘“wireless”—that is, without direct
connection to the radio set!—Editor)

PRACTICE
Briefly, the description of how this
is accomplished is as follows:
A specially-constructed opti-
¢al and PE. cell (or “PEC”)
system, for translating the
light variations on the sound
track into corresponding elec-
trical impulses, is added to
the projector. These weak
impulses are then amplified
by a so-called prewmplifier
and then sent to another unit
known as an escillator.

This oscillator essentially
is a miniature broadcast
transmitter which sends out
a radio signal modulated by
the electrical impulses of the
sound track. Therefore, any
broadeast radio set coupled
(connected, divectly or in-
directly) to the output of the

oscillator is able to amplify this signal
and veproduce the original sound re-
corded on the sound track.

The remarkable part of this system
is that not only does an inexpensive
broadcast receiver replace the expensive
amplifying equipment usually vequired
to handle talkies but that fidelity of
reproduction is comparable with if not
better than this A.F. equipment.

Both the oscillator and preamplitier

For More ﬂnéotmah’o,: ..

. on this topic. refer to rthe
following articles in Ramo-Cirr:

HOW TO CONDUCT A SOUND-ON-FILM RECORDING
STUDIO
"In 3 installments)
All about making your own “talkies” at home; the prin-
ciples of the‘se\'eral methods of recording; essentinl tech-
nique. {Servicemen can start their own Recording Studio.)
..Started, November, 1937

By I. Queen

HOW TO MAKE HOME TALKIES
(Serial, starting next maonth)

An easily understandable, more elementary discussion of
the equipment needed and the technique essential for
making good home “talkies”. It’s easy to add “sound” to
vour old “silent” film; or to make vour future “shots” as
talkies! Such things as sound effects, angle shots. proper
lighting, acoustics, scenery, etc.. are amply covered.

Starting, March, 1939

By C. A. Tuthill

JACK ROBINS

were thoroughly discussed in the pre-
ceding installment. This, Part II, in-
stallment will therefore concern itself
with the photoelectric cell and optical
systems, and an explanation of how
they work.

THEORY

Perhaps a short discussion of the fun-
damental prineiples involved will help
get us started. In recording sound on
film, the electrical variations in the
microphone cireuit, after being ampli-
Hied, are caused to control a light source
(an are lamp, for instance) which in
turn exposes a narrow track on the film.
Thus for instance a shout in the micro-
phone would cause a comparatively
heavy ecurrent impulse in the micro-
phone ecircuit and therefore a larger
amount of light (due, for example, to
the motion of parallel ribbons of a
galvanometer-type light wvalve inter-
posed between the light source and the
sensitized or light-sensitive film) from
the lamp and a more intense exposure
on the film. The net result is a sound
track, consisting of various degrees of
exposure, evidenced as light and dark
lines.

In translating this sound track back
into sound, it is necessary to transform
these light and dark lines into electrical
impulses of eorresponding strengths.

This is done by the optical
and photoelectric cell sys-
tems mentioned above. Fig-
ure 3 shows in great detail
just how this system per-
forms. The light from the
exciter lamp is first nar-
rowed to a very fine ribbon
by means of the slit apertupe
and then concentrated (fo-
cused) upon the sound track
of the film. In bhack of this
sound track is a highly-pol-
ished, reflecting surface. The
amount of light falling upon
this mirrored suirface at any
given instant will depend
upon the amount of exposure
which the sound track at that
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YOUR RADIO RECEIVER

article, a molion picture engineer iells you how to get sound on your projector with lilile
radio set's antenna post, to get sound! Palent has been applied-for on this system.

PART Il

Thus if the exposure had been intense the line will be
extremely black and very little light would fall upon the
reflector and consequently upon the photoelectric cell. For a
slightly exposed portion of the sound track more light will

HAER b Sidvd
pass and meore will fall upon the photoelectric cell, which OSSR Ga
thus generates a proportionately heavier current impulse, CONDENLERS)

We therefore obtain in the photoelectric cell circuit, cur-
rent variations which exactly correspond with those in the
microphone circuit in the recording process. These current
variations are of course subsequent]v translated into sound

SHIELD
by the loudspeaker of the radio receiver.
The variations on the sound track are sometimes extremely ‘ ErSITER
fine lines. Therefore in order that such fine lines be capable 1AnE

of blocking off a light beam passing through it, the beam
must be no broader than these lines.

Stated more simply, the beam of light projected upon the
sound track from the optical system must be no broader
than the finest recorded line on the sound track. Further,
this beam of light which is more in the shape of a very thin
ribbon, must be no wider than the sound track. It is the
function of the lens system to fashion this ribbon of light
out of that received from the light source. The slit aperture
between the 2 lenses, for this particular system, must have
the dimensions of 0.71 x 0.00115-in. (exact).

IMPORTANCE OF CONSTANT SPEED

We all know that motion picture film must pass through
the film gate of the projector in jerks or intermittently. This
is done at the rate of 24 frames per second, thus giving the
illusion of motion. However when this film passes through
the optical system for translation into sound, it must do
so at a constant speed or else distortion will result. To obtain
this constant speed a fly-wheel system is worked out as
shown in Fig. 3. It is important that this wheel run abso-
lutely true in order to prevent “flutter.”

This fly-wheel is in no way geared with any of the sprocket
wheels of the projector. It depends entirely upon the friction
of the film against its film drum for metion.

Add this “wireless” system to your sient or talkie unit.

PR E;‘STAGE
P.ELC SUPPLY

PLUG
FOf
PRE-STAGE

Fig. E
View of the exciter lamp supply resistors and the motor-static filter.

There must be a difference of 23 frames between the
picture that is projected and the sound that accompanies
the respective picture (note position of “film drum” in
Fig. 3). It is essential that the photoelectric cell be com-
pletely shielded to secure quiet operation. Your local photo-
graphic supply dealer will be glad to help you secure any
of the thousands of entertainment. industrial and educa-
tional talkie films, suitable for home projection, now avail-
able from a numher cf filim libraries.

SOUND
FILMS —— OBJECTIVE
SPROCHET n
WHEEL ) /
f / - - DETAIL
FILA FILM l t I:} L& lgl!M
. N IN
Rb'IIDE AP FILM S
OLLERS, (> EI,
ROLLERS
" \ N D - o ADJUSTABLE
e T\ *, \ 1 \ ~
LY " 3 FILM Y )
: GUIDE FILM ' o METHOD OF /
wHRE T '\, ROLLERS  DRUM > ADJUSTING 14 ['
: Bt — K - SB5Hze
b DRUM - H pad
Sy we {) ~
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\ \ Y “"‘ - GATE LIGHT L e
[ V== | { (METaL) ) APER TURE SOURCE ~—=L
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Fig. 3
The intense beam from the exciter lamp {"light source'} passes through the home-talkie film and is reflected, by a strip of highly-polished metal, into the
PEC-unit.
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Fig. 2A. Indicating points of check of full-wave rectifier, con-
denser-input power supply.

Fig. 2B. Correct pattern, full-  Fig.
wave rectifier songepser input,

2C. Correct pattern,
fu!l-wave edgie-input.

COMPLETE STEP-BY-STEP

Part I in this highly informative series of articles for the radio Serviceman, which appeared
speeding service work; and how to set up the oscilloscope portion of the test equipment. Part

N the following dyvnamie analysis pro-

cedure, it is assumed that the power pack

is operative. To check this, connect a D.C.

voltmeter at the point “a” in Fig. 2A.
Since this does not gpuarantee that the filter
assembly is performing correctly, however
the following additional checks should be
made.

Section 2

CHECKING POWER SUPPLY
PERFORMANCE
Refer back to Section 1, and set the oscil-
loscope controls as clirected te obtain the
pattern of Fig. 1I). This will give a sweep
rate of 30.

Since ail the voltages in the filter are
related to the line frequency, time will be
saved by locking the linear sweep once gnd
for all to the line frequency. To do this, hold
the pattern of Fig. 1D and turn the CON-
TROL knob to FREQ. Turn up the SYNC.
contrel until the pattern is locked. In this
way the sweep is held to 30 per second,
irrespective of the frequency of the applied
voltage, or, in faet, with no VERTICAL
voltage applied.

TESTING THE FIRST FILTER SECTION

Apply the VERT. test prod to the fila-
ment or cathode of the rectifier at the point
marked “b” in Fig. 2A, showing a full-wave-
rectifier, condenser-input power supply.

If the circuit under test corresponds to
Fig. 2A, and is OK thus far, the pattern
of Fig. 2B will be seen when the VERTI-

CAL amplifier control is properly adjusted.
This is 4 cycles of the 120-¢cycle pulse on
the input of the filter.

Suppose the condenser C1 is open. The
point “b"” will then be the connection to a
choke-input filtcr, and the pattern of Fig.
2C will be seen. Since we know from the
circuit that it is supposed to be a condenser-
input filter, the pattern of Fig. 2C indicates
immediately that the input condenser is
open.

On the other hand, suppose the pattern
of Fig. 2D is seen. This is a 2-cycle pattern,
showing a 60-cycle pulsation. This would be
the correct pattern for a half-wave rectifier
condenser input, but since we know we are
dealing with a full-wave circuit, one side
of the rectifier must be faulty, or one side
of the power transformer must be open. Re-
placement of the rectifier tube will deter-
mine which.

Figure 2E, showing a half-wave rectifier
choke input, completes this group of pat-
terns. 4 in all. You have only (1) to inspect
the diagram of the receiver to learn if it is
half-wave or full-wave, choke-input or con
denser input, and (2) to apply the VERT.
test lead to the filament or cathode of the
rectifier as instructed, to learn with com-
plete certainty whether the operation o
the first filter section is correet or defective
and. if the latter, where,

TESTING THE SECOND FILTER SECTION
Apply the VERT. to test prod to the point
nirked “c” in Fig. 2A.
Figures 2F and 2G show how the patter

KENDALL CLOUGH

should appear with full-wave and half-wave
rectificution, respectively. The important
point in this test is not so much the shape

the curve as the amplitude, compared
with patterns observed in testing the first
filter section. If the filter choke (sometimes
the speaker field is used) is OK, and the

ndenser C2 is in cireuit, the amplitude of
the pattern at “c will be smaller than at
‘b by about 25 times, in the average re-
ceiver,

This difference in amplitude can be
checked by the relative heights of the pat-
tern on the screen, or by the numnber of de-
grees that it is found necessary to advance
the VERTICAL amplifier control in order
to hold the pattern to the same size.

CHECKING OTHER FILTER SECTIONS

Apply the VERT. test prod to other
points along the bleeder such as *“d.” Each
step should show a successive decrease in
the amplitude of the pattern. If condenser
C3 across some point of the bleeder is large

1 mf. or more), that point as well as others
iearer the chassis should show only a tiny

attern or none with the VERT. amplifier
control tarned all the way up.

Section 3
VIBRATOR TESTING
A istaken 1dea has spread that vi-
brators ean be independently checked for

defects and adjusted with the aid of
cathode-ray equipment.

This not true; in fact, the only real

‘ﬁi

.

T,

Fig. 3A. Correct image, non-sync. vi-
brator on lead, or sync. type no-load.
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Fig. 3B. Correct performance pattern Fig. 3C. 'Non-sync. type on load. Buffer
for sync.-type vibrator with D.C. load.
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condensers too large.

Fig. 3D. Non-sync. type on load. Buffer
condensers oo small.
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Fig. 2D. Correct pattern for
half-wave rectifier, condenser
input.

Fig. 2E. Correct pattern for

half-wave rectifier

choke tion,

input.

Fig. 2F. Second filter sec-
i full-wave rectifier.

Fig. 2G. Second filter sec¢-
tion, half-wave rectifier.

DYNAMIC SERVICING

in RADIO-CRAFT last month, told how Dynamic Servicing increases earning power by
IT now tells how to check power supply performance, and how to test vibrators.

PART 11

test of a vibrator is in the receiver itself.
where it is operating as an interrelated unit
with the power transformer, buffer con-
densers and rectifier. according to original
engineering calculation.

Further, while cathode-ray tests provide
a quick and revealing dynamic analysis
of the entire vibrator eircuit as a whole,
it iz only inviting tronble to attempt «djnst-
ments without the fixtires and tools uzed
by the manufacturer.

Usually the best. safest and cheapest
procedure for all concerned is to replace a
defective vibrator and also possibly to in-
stall new huffer condensers. us subsequently
noted:

SOURCE OF CPERATING VOLTAGE

In actual operation. the vibrator and its
associated circuits are required to deliver
smooth D.C. power under all conditions of
the car battery. which may vary from ap-
proximately 5 to 8 volts. For this reason,
4 cells of battery should be used for test
work, together with a rheostat to enable
adjusting the voltage to this range.

CONNECTING THE OSCILLOSCOPE

See that no ground is connected to the
receiver, and connect the GND. post of the
oscilloscope to the center tap of the trans-
former primary. Connect the VERT. post
to one end ot the primary.

SETTING THE CONTROLS OF THE
OSCILLOSCOPE
Turn the SWLERP control to LINEAR
and adjust the 1IORIZONTAL control until

the trace just fills the scale. Turn the CON-
TROL toe INTERNAL and turn on the re-
ceiver. Adjust the vertical control until the
pattern is about 1 in. high.

Now, turn the FREQUENCY and VER-
NIER dials until 2 complete ¢ycles are seen,
and lock the pattern with the SYNC. con-
trol

CORRECT OPERATION

Figure 3A shows the pattern indicating
correct operation of the non-synchronous,
or tube-type vibrator, while Fig. 3B is for
the synchronous or self-rectifying type.

Figure 3A shows the flat tops of the trace
occupying about 809 of the length of the
cycle, indicating good time efliciency, and
the slant portion of the trace occupying
about 2/3 of the vertical distance. The rest
of the up and down trace becomes vertical.

The vertical portion of the trace may not
be seen at all without turning up the IN
TENSITY control a great deal.

The pattern produced by the self-rectify
ing vibrator is the same. if the little points
at each end of the horizontal traces are
considered as being horizontal. These ap-
pear in the pattern of a properly operating
gelf-reetifying unit. indicating the closure
of the rectifving contacts after the primary
contacts are closed. To avoid any confusion
due to these peaks. open the D.C. load at
the output of the filter. The correct pattern
for the synchronous type. operating without
D.C. load, will then be the same as for the
non-synchronous type with load, as in Fig.
3A.

Cuntion. In making this test, be certain

that the filter including the first condenser
is in eireuit.

UNDER- AND OVER-VOLTAGE TESTS

In addition to obtaining the correct pat-
tern shape, the starting voltage of the vi-
brator should be determined and correct
operation assured at over-voltage.

To cheek the sturting voltuge, reduce the
input voltage from the battery to about 3
volts. Then slowly ilncrease the input vol-
tage to the point where the vibrator starts.
Observe the pattern, which should be free
from flicker. Repeat this test 2 or 3 times.
If the vibrator will not start reliably at &
volts or less it should be replaced. Also, if
the pattern and the output are not perfectly
steady after startinmg. worn contact points
are indicated and replacement should be
made.

To eheek at orver-voltage after ascertain-
ing that the starting voltage is satistfactory,
the input should he advanced to 8 voits.
The pattern, although increased in size,
should be steady on the screen

A few minutes of operation at this vel-
tage will insure that the insulation of the
power transformer, buffer condensers and
filter condensers will stand up under condi-
tions of abnormal car battery voltage. The
input should then be reduced to 6.3 volts
for ail further testing.

BUFFER CONDENSERS

The buffer condensers must not only have
satisfactory insulation. but they must be of
the correct size. If not, the life of the

Continned on page 488)
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Fig. 3E. Non-sync. type, no-load. Buffer
condensers too small.
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Fig. 3F. Sync. type. no-load.
condensers too small.
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3G. Single-footing.

Fig. 3H. Contact chatter.
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Fig. A Partial view of instrument panel showing the power-inlet group under
discussion, with the associated controls. Several pilot lights are visible, as is

the meter of thc wattreter circuit. The 4 outlets are shown in the sloping
shelf at bottom. A few of the test cords show. The 3 knobs in the left-hand
clumn control the autotransformer; the top one selecting the voitage tap,
the second changing the phase relation, and the bottem being '"ON' and
OFF." The flasher switch is the top one in the 3rd vertical column. The top
knob of the 2nd column is not truly of this group, vet in use is gclosely related
Labeled HI-PWR. OSC. ON-OFF, it controls a 40-watt oscillator for break-
down tests on suspected paper and mica condensers, puMmping high-voltage
high-frequency current through them. The middle knob controls the panel
lighting. The bottom knob of Col. 2 changes the watimeter range. The middle
and bottom knobs of Col. 3 control the D.C. input, being the voltage selector
switch and the series rheostat, respectively. {The others are not allied with
r"

Dea z f Artor:

I o swhmitting a brief discussion (the article printed
here—Fditor) of my treatment of Servicing’s most annoy-
ing problem—intermittents. While not infallible, this system
does speed wup eighty per cent of snch eages so they may
be handled profitably instead of merely finally. | have shows
an entive power outlet group hecause it ig so closely reloted.

My observation 18 that the average shop, like Topsy, just
grew. Most Servicemen collect a conglomerate assoriment
of inadequate portable equipment, huywire it together on
makeshift shelves at the back of a carpenter’s workbench,
then hang out a shingle proclaiming "'Service Laboratory.”
The portahle (?) instrwments, weighing from 25 to 45
pounds each, are never moved thereafter except for dusting,
and need that oftener than they get it. Because of itz de-
gign for portability sich equipment inherently lacks the
highly advantageous features of permanent acenracy and
interlocking hookup with ussociated instruments.

The layman, who after all is the man who buys our beans,
ig not greatly Tmpressed by the ingeniousness of the pat-
ented super-gadget in a 2-by-4 ease thet tests for every-
thing except hoof and mouth disease. e is properly im-
pressed (in the pockethook) by a clean. colierent, convenient
and capable layout.

For 15 yeurs I uned the familiar huy, try, and cuss sys-
tem, then 2 yecars ago decided to do something about it
Customers entering my shop no longer usk the stock ques-
tion, ‘“fow do you ever find anything?” Instead I am agree-
ably flattered by <uch exelumations eg “That's really handy”
and “{'ve never seen one likec that before.” Le femmes say
outright, “That’s good-lnoking.” Most people say, "It must
cost a lot to have the stuff to do the job right” It daes.
It pays.

Far from beiny portable, my wunit shop meusures 4% by 7
fect, and weiyhs some 600 pounds, It iz a compact analysiz
bench designed for eye appeal as well as convenience und
electrical efficiency. It dors NOT heve wood-working and
blacksmith departments. There i8 nmo room for an dectm-
wlated museum of radio development. And after 15 yeurs of
hunting equipment up ond down the nsual 30-foot picnic
table I've gone on a git-down gtrike. The cushioned swivel
stool iz huilt inte the unit.

Salient featiires include streamline styling, lemiline panel
lighting, and dual spotlight worktep lighting. I have de-

arted from conventional black aud hrass for a two-tone
ﬁt'mi‘rrcxrcnt bive and silver color scheme, and the panels are
symmetrical es a whole rather than a group of eatheticaliy
unrelated instruments. Approriwately 15 square feet of
panel surface ig at onc's fingertips when in the “operating”
position. Every instrusnent consuming enrrvent has a visual

(Continued on page 489)
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FORMER OUTPUT
RECEP.N2.2

FLASHER
/

LINE FLASHER DFF-ON, sw.d >

MINUS

Fig. |I. Connections of the autotransformer, flasher and switches.

KILLING THE

“Permanizing” intermaittent opera-
enough for the Sermiceman to localize
procedure, the result of 15 years’
of this opportunity to help exter-

/g NTERMITTENTS” waste more time and cause more
callhacks for Servicemen than any other one trouble.
They may be roughly divided by causes into 3 classes,
namelv: (1) thermals, (2) surges, and (3) the purely

mechanical.

The 1st group is rarely met, and usually occurs as a
mechanical imperfection actuated by heat. I find a parabolie
electric heater, gingerly directed, to be of some little assist-
ance in locating this trouble. The 3rd group, while most
common, is also the most readily located. Discreet probing,
vrying, and thumping are all that are needed. That middle
group is the one that calls you to the phone at 9 P.M. to
hear that “you can’t fix radios worth a — 1” Or the man
says, “My radio changes volume every time I turn on a
light. I think my speaker is leaky.”

Believing in the old saw, “Fight fire with fire,” I apply
overloads to cause the temporary trouble to hecome perma-
nent so0 it wmay be located.

Every radio component is susceptible to surge damage. I
have found resistors, condensers, and coils, of all types,
that trigger off and on better than a mercury switech. The
important thing is to “permanize” the fault:—that 1is,
make the fault last long enough to get a test. I find sub-
jecting the set to a brief but decided overload to be the
surest method. This method of overloading, then, is the sub-
ject of this article. Figure 1 shows an effective yet inex-
pensive way of controlling the applied voltages.

"PERMANIZING" EQUIPMENT

My system comprises an autotransformer (home-built), 4
storage cells, and associated switches; and handles auto-
radio sets and 6-volt household sets as well as the usual
110V, A.C. type. This set-up must be instantly operable to
be very valuable as a time-saver. I made a group of 4 outlets
by using two standard dual receptacles and sawing the
terminal strip, common to both portions, in two. They are
spaced on the panel so they become 4 single outlets, both in
effect and appearance (see Fig. A).

The first one is connected directly to the line and is “hot”
all the time (see Fig. 1). Outlet No. 2 is connected through
the autotransformey and automatic switch and is controlled
hy 4 switches. The simple and effective pilot light not only
serves as a telltale whenever the primary is connected on the
line, but lights whenever a set is plugged into No. 2 socket
whether the switch is on or off. Receptacle No. 3 is perma-
nently connected through a simple wattmeter eciveuit (see
Fig. 2A). Number 4 receptacle brings D.C. to the panel
through switch No. 5 and rheostat R, which may be adjusted
for the required voltage (see Fig. 2B}. Thus everything is
1939
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Fig. 2. The simple wattmeter circuit

. Hookup of the D.C. outlet . .

Details of the D.C. cord

Mounting the pil-o‘r lights.

"INTERMITTENT’ BUG

tion—making the intermittently-operating radio receiver remain non-operative long
the fault- s the system Mr. Piety uses to eliminate customer call-hacks. The author’s

servicing experience, 1is described in detarl.
“intermattent’”’ bug—a

minate the

ready for instant use with no more
trouhle than the flip of a switeh.

AUTOTRANSFORMER

To make the autotransformer, the
filament windings of the power trans-
former are connected series-aiding and
tied to one end of the primary in the
proper phase relationship.

Perhaps the easiest way of getting
the windings correctly connected is to
check and mark the voltage of each
winding, then tie 2 ends together in the
desired sequence and check to see that
the voltages add; if not, reverse ends on
one winding. Add another section to it,
rechecking the same way. A reversed
section of winding will cause the trans-
former to overheat as well as reduce the
effective voltage. The only prerequisite
of the transformer used is that the sum
of the voltages of the secondary wind-
ings used shall be equal to the maximum
increase or decrease in voltage desired.

Casual inspection does not reveal the
current-handling possibilities of the
transformer. The rating of the lowest
current filament winding in amperes
multiplied by 110 {115, etc., depending
upon line voltage), the value of the line
voltage, gives the approximate watts
capacity of the unit. Thus, assuming a
5-volt, 2-ampere rectifier winding to be
the lowest, the rating of the transform-
er in this service will be 220 watts
{though it be normally 40 it will stand
considerable overloads for short peri-
ods).

Referring to the diagram (TFig. 1)
switch No. 1 disconnects the unit from
the line. Number 2 chooses whether th
voltages are to add or subtract by re-
versing the phase relationship, while
switch No. 3 selects the desired tap on
the winding.

The automatic switch or flasher, I,
is thrown in or out of the circuit by
switeh No. 4, whieh shorts it out when

RADIO-CRAFT for
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lieretofore  annoying

HARL O. PIETY

not needed. It often assists materially
by inecreasing the instantaneous surge
voltage at the moment of break. A set
that will take the flasher on 130" volts
for 10 or 15 minutes is not likely to
return to the shop immediately. The
automatic switch is adapted from a
cheap blinker of the type used on Xmas
tree decorations and temporary signs.
It may be found in almost any variety
store.

WATTMETER

The wattmeter circuit in Fig, 2A is
crude but practical. It will not give even
comparative indications between a neon
sign and a motor because it neglects
phase displacement. but it is goed for
practical tests on power supplies. Any
4-tube midget that shows 120 watts has
more to account for than mere meter in-
accuracy.

It is a very old and simple scheme:
just pass the current through a known
resistor and nmeasure the voltage dvop,
calibrating the meter directly in watts.
I use a 5-volt A.C. meter.

The dropping vesistor is approxi-
mately 5 ohms, with a tap at 1 ohm,
and is made of an old-style rheostat
adjusted for full-scale deflection with a
100-watt bulb in the socket. The tap is
leeated by obtaining full-scale deflection
with switch No. 6 closed and a 500-watt
load on the circuit. The scale is not
linear, but may be calibrated directly
by using light bulbs of known watts
rating. When possible, use 3 or more
bulbs of each size and take the average,
since they are not precision resistors.
Thus when switch No. 6 is closed one
has a 500-watt range, when open the
range is 100 watts, and the setup is
permanently ready for use.

D.C. OUTLET
The direct currvent outlet, No. 4 (see
Fig. 2B), is connected to the storage
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costly plague.

cells through switch No. 5 and rheostat
R, which control the voltage. The switch
must have good contacts, since it some-
times carries from 10 to 12 amperes.
Rheostat R must be capable of dis-
sipating 20 watts.

I show my D.C. eord in Fig. 2C
because it is truly universal. A rubber
attachment plug is used for durability.
The alligator clips attach to all bat-
terv sets regardless of supply voltage
or tvpe of plug. Only one lead has the
auto connector break since an auto
radio chassis is always tied to one side
of the supply and the clip can be used
on it. Reversing the input voltage is
merely a matter of reversing the at-
tachment plug, which is not polarized
especially for that convenience. One
prong of the plug and one clip are
painted yellow for quick checking of
polarization. The outlet on the panel is
appropriately colored ved and black to
indicate positive and negative.

This arrangement permits quick ana
positive tests for vibrator worth as well
as overload tests on all types of bat-
tery sets. Simply touch the test meter
prods across the clips. and starting at
about 5 volts, gradually increase the
voltage until the vibrator starts. If it
starts at 5.25 volts, or less, it is good.
assuming that the output voltage is fair-
lv steady. If between 5.25 and 5.5 volts
potential is required the vibrator is poor
and may give trouble soon; and if 5.6 is
necessary to start it trouble may be ex-
pected immediately. It is a simple mat-
ter to insert an ammeter in the clip
leads whenever current leadings ave
desired. T do not have one in the cir-
cuit permanently because of the diffi-
culty of readily protecting it through
the wide range encountered.

Throughout my panel I use standard
tubular Xmas tree lights for pilots, as
shown in Fig. 2D. The lighter colors

(Continued on page 489)
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NEW CIRCUITS
IN MODERN RADIO RECEIVERS

The details of the modern radio receiver circuils that make them “different’”’ from previous
designs are illustrated and described each momth by a well-known technician.

F. L. SPRAYBERRY

{t) ON-OFF CONTROL BY PUSHBUTTONS

Motorola Models 89K-1, 89K-2, 109Kk-1
and 109K-2. With this arrangement the
set may be turned off or on by local or
remote pushbutton control, or by the
automartic time tuner all  without
changing any station setting uiless
desired.

The mechanism consists of a power
line A.C.-D.C. relay line as shown in
Fig. 1A. When the line cord of the set
is plugged in, the time tuning clock is
permanently eonnected to the line,
while a standby transformer T2 is ener-
gized through the main power switch
Sw. Depressing the “on” switch closes
the 13-volt secondary of this transform-
er through an A.C. relay solenoid X2,
a D.C. relay solenoid X1, the “off”
switeh which is closed and a solenoid
(48) similar to the other solencids for
each station of the magnetic tuning
system. Relay X1 unlatches the arma-
ture which closes the main power trans-
former (T1) primary and eonnects the
D.C. solencid for operation. The off
switch then springs open by the regular
pushbutton aetion.

The “off”’ button energizes the D.C.
relay froin a bridge copper-oxide recti-
fier opening the power transformer

7S ZND-DET 4 IST.A.F

primary cireuit and setting the A.C.
relay.

All  pushbutton and time tuning
switches, with their respective station
selector solenoids are in shunt with the
“on” switeh and solenoid (48) so that
the selection of any station by the time
tuner or pushbutton will turn the set
on and off automatically.

{2) GANGED TRIMMERS FOR AUTOMATIC
TUNING GREATLY SIMPLIFY TUNING
ADJUSTMENTS

Zenith Models 98307, 98324, 98344,

98367 and 98369. Only one adjustment

is now meeded with a carrier signal or

signal generator to perfectly align any
of the 8 stations tuned by pushbution
selection in these models. The same
system is used in many similar niodels.

The inductance variation idea is
used for the automatic tuning mecha-
nism of this receiver. In Fig. 1B are

shown the 24 inductances with only 8

adjustments indicated by the arrows.

Three iron cores of low permeability

are mechanically mounted together so

that they move in and out of their re-
spective coils simultaneously. Thus for
one station the R.F., detector, and oscil-
lator stages are simultaneously adjust-

DEGENERA"
TIVE
VOLTAGE

NUMBER 17

ed. Trimmers C8 are set and remain at
one value while the stations are set up.

(4) DEGENERATION AUTOMATICALLY
SELECTED BY VOLUME SETTING

General Electric Models G-61, G-66,
G-68, G-69. An output bridgye circuit is
arranged to provide naximum degen-
eration at the minimum-volume setting
of the volunie control; and vice-versa.

Across the voice coil there are 2 re-
sistors as in Fig. 2A having values as
indicated of 47 ohms and 22 ohms. Their
center point is connected to the high-
voltage negative terminal and hence
remains fixed in potential. To the end
of the voice coil at which the 47-ohm
resistor is connected is a lead through
a 2.2 meg. resistor to the top of the
volume control.

The voltage across R10 (47 ohms) is
of such phase as to produce regenera-
tion but it is more than lost across R13
The drop across R17 (22 ohms) is of
opposite phase and hence produces de-
generation. The degenerative drep
across R17 is reproduced roughly
across R7, the volume control, as it is
an adjacent leg of the bridge. The top
of the volume control when C19 is at-

(Continued on page 496)

Fig. 2. New circuit features of (A) General Electric and (B) Wilcox-Gay receivers. The heavy lines accentuate the features.
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Fig. A. Top view of Hammarlund's new receiver. Tuning and bandspread

condensers are inside the can.

Fig. B. This front view of the HQ-120-X shows the panel lay-out and various

controls.

“§0-120-X” SHORTWAYVE RECEIVER

The new 12-tube Hanvmarlund receiver which this article describes introduces the use of a
erystal filter circuit (diagrammed at end of article), developed by the company’s labora-
tories, which makes it possible for the shortwave fan (broadcast listener) to enjoy all
the privileges of a crystal filter that hams have been enjoying the pasi few years. Such
voice and music reception with a crystal filter opens up « new field in shortwave DX-ing.

0 many stations are now crowded
into the narrow shortwave bands
due to the ever-incrcasing popu-
larity of shortwave broadcasting

that the short-wave listener and DX-er
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Fig. C. View, showing main tuning and bandspread
condenser assemblies. The sma!l condenser in the
center, with the extended shaft is the antenna com-
pensator, Note that there are 3 rotor contacts for
each section. These are inlaid, silver-to-silver con-
tacts. The rotors of the 2 large condenser assemblies
are hung on ball bearings—one at each end.
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require a receiver with all the fine tech-
nical features of a communications set
in order to cut through the “hash”.
Such a receiver is the new Hammar-
lund *HQ-120-X";—a thoroughly engi-
neered shortwave set illustrated in Figs.
A and B. and by diagram in Fig. 1.

CRYSTAL FILTER

Let us briefly discuss some of the
important features which required spe-
cial design and treatment. We will be-
gin with the new crystal filter which
is an entirely new development.

The conventional erystal filter, while
it serves excellently for “single-signal”
C.W. reception in crowded amateur
bands. does not help the shortwave lis-
tener or phone man to any great extent
since it tends to slice off some of the
voice frequencies, resulting in distor-
tion. Hammarlund’s new crystal filter
however, has a complete range. Its selec-
tivity is variable from the maximum
band width of the receiver to the usual
razor-edge sclectivity of ordinary erys-
tal filters. The range of this erystal
filter is divided into 6 steps including
the *“off” position. The first 2 or 3
ranges of the eryvstal filter ave suitable
for phone use. Position No. 1 even per-
mits a broad enough band width to
admit fairly decent musical renditions.

In other words, the shortwave lis-
tener with this reeeiver, can now enjoy
the same bhenefits of the crystal filter
which the amateurs have for vears been
enjoying with their eonununications
jobs.

Number 2 position, while not entirely
suitable for music, is perfect for voice
reception. While these band widths,
which do not represent extreme selec-
tivity, may be similarly obtained with
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ordinary LF. amplifiers, they can be
contvolled from the front panel when
obtained with the crystal filter. The
phasing, or neutralizing, control serves
this purpose.

Further, with an ordinary LF. am-
plifier, the usual heterodynes and sim-
ilar disturbances ride through with the
desired signal. Not so, however, with
the new crystal filter because this in-
terference can be neutralized or
“phased-out” with the front panel
phasing control which, in addition, is
capable of adjusting the band width of
the veceiver to cope with existing con-
ditions.

Positions 4 and 5 on the switch are
entirely for C.W. or ecode reception.
Position No. 5 represents maximum
selectivity. The degree of selectivity re-
mains unchanged regardless of the po-
sition of the phasing control. There is
no interlocking. Also, the output of the
crystal filter is relatively uniform over
the entire selectivity rvange. Attenua-
tion is not appatent when switching
from the “off” position to any other
point. In other words, the crystal has
no effect on the output level of the
signal.

SPECIAL TUNING CONDENSERS

The second unusual feature in this
receiver is the arrangement of the tun-
ing and bandspreading condenser gangs.
Figure C shows both the main funing
condenser gang, and the bandspread
condenser gang. There are 6 individual
sections in the main tuning condenser
and 9 in the bandspread unit. This
method of condenser design is absolute-
ly necessary if uniform gain and band-
spread are to be achieved throughout

(Continued on page 506)
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MAKING A SERVICEMAN'S TEST UNIT
THE ""SUPER-GENO-SCOPE”

Here wn compact, portable form is a combined oscilloscope, and R.F., I.F., A.F., and
modulated (and wobbled) -R.F. and -1.F. oscillator, com plete with power supplies. This
umt permits visual analysis of any radio set’s R.F., I.F. and A.F. circuils.

PART IH

loscope) section of the Super-Geno-Scope

test unit and in a general way described
this entire instrument. Part il last month
described the Super-Gene portion except
for the contrels, This month we continue
the story where we left off.

AF. OSCILLATOR (Continued)

The grid-condenser selector connects the
condenser hetween the coil and the grid of
the tube to establish the proper timing or
the relationship between the charge and
discharge of the condenser and the fre-
queney selected. The frequency-condenser
selector connects the proper value of capac-
ity te resonate the circuit at the desired
frequeney. The plate-bypass-conden=er se-
lector connects the proper value of con-
denser to bypass the accumulative plate
charges which otherwise would introduce
harmonic distortion.

Resistor R26 is a rheostat-type control
mechanically coupled to Sw.3. Its use is to
vary the resistance of grid-leak R25 in rela-
tion to the generuted audio frequency. The
3 selectors are mechanically coupled to one
common shaft.

The output frequency of the A.F. oseil-
latoy has a sine wave characteristic (Fig.
3A-B-C), and the output cirevit has a high
impedance of the constant-resistance type
(R8, C17. J10). Additional eharacteristics
are as follows:

Frequency range

Harmonic suppression . less than 1074

Variable output voltage . 0-5 volts

The indicated values of the condensers
will vary in aceordance with the inductance

(A

IN Part T we described the Scope (oscil-

. 40-7.000 eycles

250
CYCLES:
A=
OSCILLATOR

C)

3.0C0
CYCLES;
A F

OSCiLLATOR

Fig. 3. The A.F. oscillator output is a sine wave.
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value to establish the designated fre-
quencies: 40 - 80 - 125 - 250 - 500-1,000-2,000-
3.000-4.000-5,0600-7,000 ecycles. If the con-
structor is to retain the same capacity value
then the frequency will differ according to
the difference of the inductance value.
Calihration of this unit is explained in Part
IV

CONTROLS

The various eontrols that interconnect
the many circuits for the specific diagnoses
are briefly deseribed in the order of their
functions.

(1) Modulation Selector Sw.4. A 4-cir-
cuit, 5-point rotary switch; interconnects
the essential circuits to establish the chosen
type of modulation.

Pos. la-—Amplitude Modulation. The
source for thix tvpe of modulation is
the variable A.l°. oscillator.

Pos. 1b— Amplitude Modulation 60.
The source for this type of modulation
is the G0-cycle power line at reduced
potential of 6.3 volts.

Pos. lc—-Fxternal Amplitude Modu-
lation. lFor external modulation the
source can  be from 1 microphone,
phono., AF. oscillator. ete.

Pos. 1d—TFrequency Modulation. The
carrier frequency is moduluted at a
rate of 60 cycles per second (or the
oscillator frequeney is varied 60 times
a second) from minus to plus for the
ist phase. and plus to minus 60 times
per second for the 2nd phase.

Pos. le--A.F. External. At this posi-
tion the A.F. oscillator is connected for
external use. The A.F. oscillator is
valuable in diagnosing audio amplifiers
of all types for overall frequency char-
acteristics. gain per stage, loudspeaker
frequeney response, ete.

(2) % Modulation. This unit, resistor R8,
is a constant-impedance uttenuator for
controlling the intensity of the modulating
source. It a'so acts to attenuate the signal
amplitude of the A.F. oscillator when it is
used for external uaudio frequency
noses.

(3) Channel or Band-width Control.
When frequeney modulation is used, this
unit. R3, is the attenuator of the exeiting
voltage (60 cycle) for the operation of the
frequency control tube.

(4) Band R.F. Selector. This selector,
Sw.6, is of the shorting type. It will short
all coils except the one needed to estahlish
the frequency band used. The rotary switch
has 2 single-circuit selectors of the “make”
contact type, and a shorting or “break’ sec-
tion which has all contacts shorted except
the one used.

(5) The A.F. Selector. Switeh Sw.3 will
select any one frequeney of the 11 audio
frequencies used.

RADIO-CRAFT
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{6) The Main Line Switch. This switch,
Sw.9-K, is of the key type, the advantage
for this type of switch is that no other
person can use the apparatus except the
one person that the key has been entrusted
to.

(7) The R.F. Selector. This unit, C49.
will select any one frequency within the
coverage of the selected band.

(8) Coarse R.F. Attenuator. A 3-point
toggle switch, Sw.5, connected with re-
sistance network R19-20-21-22. This sys-
tem allows better attenuation of the radic
frequency voltage or signal strength.

(9) Vernier R.F. Attenuator. Resistor
R18 provides a vernier control between the
selected taps of the cairse attenuator.

CONSTRUCTION

The various photographs of the unit
(Figs. A and B in Part 1, and Figs. C and
D in Part 11) will give an approximate
conception of the layout of the necessary
parts and chassis design.

On the front panel (See Fig. A, Part 1
we have the following controls from left
to right, top to bottom.

Vertical Spot Control. Foeus. Intensity.
Horizontal Spot Contrel, Synechronization
Selector, Vertical Ampliiter ON or OFF.
Trace Eliminator, Horizontal Amplifier ON
or OFF Switch, Sweep or Timing Selector,
Vertical Gain Control. Synchronization
Control, Fine Frequency Control, Coarse
Frequency Seleetor, Horizontal Gain Con-
trol. Mod. Selector. ‘. Mod.,, Main Line
Switch, Ke. Band-width Control, R.F. Band

Selector, A.F. Selector, Coarse R.F. At-
tenuator, Fine R.F. Attenuator, R.F. Se-
lector.

The case measures only 11x12x8 inches;
chassis design and dimensions are given in
Fig.

Parts mounted on top of subpanel of the
oscilloscope section (See Fig. B, Part I.):
power transformer, filament transformer,
synchronization transformer. tubes V1, V2,
V4, V5, and cathode-ray tube V3 (mounted
horizontally at upper-center of panel). Left
and vight of the C.-R. tube are coils Li1-L2.

Parts mounted below subpanel of the os-
cilloscope section: condenser block mounted
directly under cathode-ray tube, filter choke
mounted irectly over power transformer
terminals on the uprights, all resistors and
condensers are mounted directly to, and be-
tween, the various controls.

The wiring of the units is of the pro-
zressive type, that is, all filaments and the
rectifier tube connections are wired first.
Wire controls R14, R10. and Sw.4, before
mounting the condenser block. All wiring
begins at the front panel and advances pro-
gressively. All connections should be me-
chanically secured, clean and well-soldered,
and the subpanel kept free of loose solder.

Wiring of the oscilloscope should be com-
pleted and tested according to operating
FEBRUARY, 193¢
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characteristics before commencing and
mounting wiring of the necessary parts
for the Super-Geno section of the unit.

The subpanel of the signal generator
(see Fig. D), as shown in the bottom view
photograph, is cut to fit the various shields;
these are the shields of the A.F. oscillator
assembly, R.F. output circuit assembly, and
the necessary cut-out of the tuning con-
denser.

Mounted on top of the subpanel of the
Super-Geno section (see Fig. C) are: at
right the power transformer and filter
choke mounted directly over it, 80 rectifier,
6J7 frequency control tube, 6J7 fixed R.F.
oscillator and the variable R.F. oscillator
assembly. Behind the frequency control
tube is the A.F. oscillator transformer and
tube, and behind the A.F. oscillator tube
are the oscillator assembly and 6K8 modu-
lator tube.

The variable R.F. oscillator assembly
consists of the R.F. choke and condenser
L11 and C48, grid condenser C35, and the
6 inductances L5-L6-L7-L8-L9-L10, air
trimmers and shunt capacities, band switch
and tuning condenser.

The R.F. output circuit assembly includes
units L12, R24, C21, R18, R19, R20, R21,
R22, Sw.5, J9.

TABLE lll— COIL WINDING DATA
VariasrE R. F. OsciLLator HET. FREQ.

QurpPuT
Band 1
985-1,225 ke. 85- 325 ke.
pri. turns—28, No.
32 D.C.C. (L5)
sec. turns—74, No.
30 enam.
fixed shunt capac-
ity, 250 mmf.
(C37)
Band 2
1,200-2,000 ke. 300- 1,100 ke.

pri. turns-——23. No.
32 D.C.C. (L6)

sec. turns—70. No.
40 enam.
fixed shunt capac-
ity, 70 mwmf.
(C39)
Band 8
1,900-3,900 ke. 1,000- 3,000 ke.
pri. turns—18. No.
32 D.C.C. (L7)
sec, turns- 45, No,
28 enam.
fixed shunt capac-
ity, 50 mmf.
(C41)
Band 4
3,800-7.900 ke. 3,000- 7,000 ke.
pri. turns—10, No.
32 D.C.C. (L8)
sec. turns—20, No.
26 enam.
Band b

6,100-14.100 ke.

pri. turns—8. No.
32 D.C.C. (L9

sec. turns—12, No.

7,000-15.000 ke.

22 enam.
Band 6
14.100-31,000 ke. 15,000-32,000 ke.
pri. turns—8. No.
32 D.CC.
sec. turns-—7. No.
18 enam., single-
spaced
Coil form: 9/16-in.
dia.

Fixep R. F. OsSCILLATOR

L3: pri. turns—98. No. 32 D.C.C.
sec. turns—190, No. 32 D.C.C.
L4: sec. turns—205, No. 32 D.C.C.
L3, L4: lattice-wound, 3/16-in. wide;
coil form, %-in. in dia.
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The A.F. circuit assembly Sw.3 and its
associated condensers and resistors are as
shown in the diagram.

The phase inverter condensers C10. Cil,
C12 (notice rear of subpanel} are totally
shielded when enclosed in the case.

The front controls are wired first, also
the A.F. oscillator assembly is wired com-
pletely with leads protruding from assem-
bly, likewise the R.F. output circuit is
wired before mounting subpanel. The con-
denser bleck is mounted under the variable
R.F. oscillator assembly.

For the remainder of the wiring follow
same instructions as given in the Scope
(oscilloscope) section

The tube terminal voltages of the com-
pleted Super-Geno section may be checked
at once against the operating values, ob-
tained by the writer in his original set-up.
as given in Table 11 (art II).

OPERATING THE SCOPE

Actual operation of the Scope (oscillo-
scope) section of the Super-Geno-Scope is
simple.

With the tubes placed in their soekets the
unit is ready for operation. Turn the key
switch, the main line switeh., Sw.9-K, to the
QN position. Scope line switch, Sw.7, is
mechanically-coupled to R26, the intensity
control.

Assuming the operator does not possess
a signal generator (amplitude-modulated
from a sine wave audio source or audio
osecillator), he can use the sine wave of the
power lines at a reduced potential of 6.3
volts or any arbitrary voltage. This will
permit the operator to become accustomed
to the various controls of the oscilloscope.

At first a dot*, created by the beam of
electrons, appears on the screen. This is
the basic operation of the tube. With no
input made on the vertical- or horizontal-
deflecting circuits, and with the Sweep
Selector at OFF position. correct spot size
is attained by proper adjustment of the
Focus and Intensity controls. Note that the
spot has to be uniformly round (without
any jagged edges). Also this spot has to
be properly centered by adjusting R15-R16.

Then we introduce the sweep voltage
(Int.). This will appear as a straight line
on the horizontal axis.

If we use the 60-cycle line frequency for
the vertical input, this will show some
parallel lines; or odd, short lines at various
fixed angles until the proper controls are
adjusted. The controls (a) are the Coarse
Frequency Control of the sweep oscillator,
Sw.4 (which is set at position 1-2), and (b)
the Fine Control, R-14 (which is varied
until a tracer appears, tracing 1-2-3 cveles),
The lock-in control or Synehronization Con-
trol is advanced until the image remains
stationary upon the screen.

With a 60-cycle signal voltage at the
Vertical Input, the Synchronization Selector
can be set at either Internal or 60-Cycle. It
should be understood that this 60-cycle
svne. voltage is not the sweep voltage. All
it does is to actuate the sweep oscillator
(depending upon the frequency setting) to
generate sawtooth pulsations which are
multiples or submultiples of 60 cycles. or
whatever the frequency of the power line
operating the oscilloscope unit may be.

This practical experience of the operation
of the oscillescope. with a 60-¢cvele at V

“IWarning: A sharp, intense spot is not
to be prolonged on the sereen. as this will
cause irreparable damage to this tube. As
the operator becomes experienced in the use
of the oscilloscope he will soon discard the
spot method and use instead the horizontal-
line methed.
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Fig. 5. The maximum correct sizte of image.

input, will give the operator a good ap-
proximation of the sine waveforn:. The
operator is able to note the presence of
niore than one cvcle thus knowing the wave-
form or the tracer form of the pattern that
any continuation of more than one cycle
would be into the succeeding cycle.

The lHarmonie Sweep or 60-cycle sweep,
possesses limited utility in that it can not
be used for the examination of waveforms
other than those at frequencies which are
multiples or submultiples of 60 cycles. How-
ever, knowing the accurate frequency of the
power line, the harmonic sweep can be used
as a frequency standard for ecalibration
work at audio frequencies.

The amplitude or dimensional controls of
the image are adjusted until a sizeable
image is had or properly squared (framed)
as in Fig. 5.

SUMMARY OF THE MAIN POINT OF OPERATION

1—Establish a tracer that is properly fo-
cused and centered.

2—H-input (the sweep frequency) should
be a submultinle of the V-input fre-
quency.

3—The shape of the H-frequency wave
should he a linear sawtooth to avoid
double exposure.

Synchronization—(A) Internal, when a
small part of the voltage under observa-
tion is used for the lock-in.

-(B) 60 cycles. voltage under observation
is a multiple or a submultiple of 60 cycle.

—(C) External.

(Continued on page 495)

poe——— 11} —

Fig. 4. Chassis specifications.
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s Public Bddress
ggal)ament Overzated .7

At the request of RADIO-CRAFT the Chief Engineer of a manu-
facturer specializing in sound and recording equipment has
prepared for our readers one of the most informmative articles
1t has ever heen our pleasure to present. Manufacturers as well
as practitioners tn the sound field are here given the ““low down”
on sound equipment by a man who knows many of the answers.

HE wide-awake Public Address
Tman of today will insist on definite

and accurate information from the
manufacturer concerning the equip-
ment which he uses in his business. He
must know the frequency ange of all
component parts of the system: the
power capacity and distortion content,
and the gain and volume range of am-
plifiers; the power capaecity and effi-
ciency of the speakers; and, the effi-
ciency of the nmiicrophoncs.

Without this information the Public
Address man is in the pozition of a
builder who doesn’t lknow the proper
ingredients for his concrete, or the civil
engineer who knows nothing clout the
strength of the materials he has to work
with.

RATINGS DIFFER!

A considerable amount of confusion canh result
from lack of uniform practice in rating Public
Address equipment. It is confusing to compare
2 amplifiers with equal rating and find one de-
livering a considerably higher power than the
other; or to compare 2 amplifiers with the same
rated gain and find one is adequate for a certain
purpose while the other fails by a few db. to
give the required amplification. Sueh conditions
result when manufacturers fml to follow the
rame procedure in rating equipment.

DISTORTION RATING

One manufacturer might rate an amplifier at
its maximum power output witheut regard to
distortion. while another follows a more con-
servative picture in rating. There is no such
thing a= a distortionless amplifier. The important
question then is, how far down in db. ia the
total distortion content with respect to the out-
put power for apny given ouput Jevel?

1f the distortion is 30 db. or mare below the
utput level. only the most skilled and dis-
¢riminating ear can detect it by listening. This
corresponds to about 3% total harmoni¢ content
of the output current. In most cases 5% har-
monic current content is acceptable as distortion.
less output although a large percentage of the
listeners can detect some degradation of quality
when this much distortion iz present. In such
a case the power in distortion products is 26 db.
below the output level. When the distortion rises
above this vaive there is & marked impairment
of quality

For Public Address work the first considera-
tion is intelligibility of speech. The distortion
content which may be tolerated bhefore the in-
telligibility becomes impaired is considerably
above the 26 db. point. However. long before
the intelligibility is impaired the quality becomes
harsh and rasping and produces a distinctly
disturbing and unpleasant sensation. Many
Public Address men are not fully alive to the
importance of the impression thus created or the
desirability of avoiding the unfavorable, though
perhaps subconscious. opinions which rezult in
the minds of the listeners. Some manufacturers.
though, are not averse to making exagwerated
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claims for the power capacity of their equipment
and then letting the FPublic Address man bear
the brunt of the adverse obdinion ¢reated by hix
attempts (o do a job with wholly inadeyuite
equipment

POWER GAIN AND FREQUENCY
RANGE RATINGS

Concerning the power gair nand frequency range
of an amplifier there is less chance for misrepre-
sentation because buth can be measured without
unduly complicated meusuring equipment and
the chance of the manufucturer's meecting with
flat contradiction from a wide-awake buyer is
correspondingly increased. However, there is one
point concerning the gain of an amplifier weing

no input transformer which shoulkl be made
clear.
The gain of an amplifier in db, is:
P2
N{(db.) 10 lok,, m
P

Where I’: is the power delivered to the loud
impedance and 1> that delivered to the input
impedance. The output resistunce load is always
krown and the power is:

ex?
P, Reis® (2
R
Where Ry i3 the load resistance. iz the r.m.s.

Fig. 1

current in this resistance. and ez the voltage
acroes the resistance. The input power is:

4 Ril (3)

Where e is the input vaoltage, R: the inpnt
grid resistor and i1 the current throusgh thi
resistor. For a given input volitage source the
input power can be made very small by using
a high-resistance gridleak. Hence the gain of
the amplifier as given by (1) will appear larger
in spite of the fact that the output voliage
will not be increased by this device nfter the
input resistance has been increased beyond that
of the source.

The gain of the amplifier is really inereased
but there is an exactly corresponding mismatch
loss between the generator and the grid resi:
ance. which is the generator lond. Hence. when
no input transformer is used no appreciable
¥ain can be obtained through use of a grid
resistor greater than about twice the resistance
of the generator used. Therefore, the amplifier
gain should be computed using as a grid resist-
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ance the resistance of the voltage source to
obtain the effective gain of the amplifier when
ised with such a source.

To make this point clear let us consider an
ampiifier intended to be used with a reproducer
having an impedance of 10,000 ohms, into a
speaker having a 10-ohm coil, and having an
over-all voitage amplification of 1,000, Suppose
the manufacturer used a 200,.000-ohm gridleak
and computed the gain of the amplifier from
equation (1). The result is

e

R, @
N¢db.) = 10 log;; — = 20 log,;, — +

wl'.‘ [

R,

R,
10 logio (4)
or N 60 13 103 db.

However to work a gencrator of 10,000 ohms

impedance into a 200,000-ohm resistor will give
a mismatch loss which can be computed as
follows

Consider the circuit of Fig. 1.
flowing in such a eircuit is

The current

i (5)
1 R
The maximum power which such a generator
can deliver to any load is obtalned when
R, R_. In this case
e
i 6)
2R,
" R = — (&3
iR,
The power delivered to any other load resistance
R, is
R, e?
P R, i® (8)
(R, R, )?
The mismateh loss is given by
(R, + Ry)*
o = 10 logw 10 lokwe = {9)
iR R

For the case where R, 10,000 chms and R,

is 200.000 ohms we have

4.31 10

n 10 log 10 loftyy, 5.4 = 9.3 db,

8 X 10°

Thus to use the amplifier with this microphone
as = sgenerator results in this mismatch loss
which reduces the effective gain from the 103 db.
computed above to 95.7 db.

It the amplifier gain is recalculated by (1)
using 10.000 ohms as the input resistance we
get N

(10)

The greatest possible net increase in gain which
Continned on page 498)

60 + 30 = 90
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OPERATING NOTES
ANALYSES of RADIO RECEIVER SYMPTOMS

SERVICEMEN

Trouble with . . .

... ACRATONE ROYAL MODEL 9A

Receiver inoperative and continued blow
ing of the A.C. line fuses. caused by a
shorted bypass condenser in the plate cir-
cuit of the 25235 rectifier tube. This con
Jdenser connects not only to both plates of
the 25Z5 but also to one side of the A.C.
line: the other side connecting to the
chassis and A.C. power line which is at
ground potential. Value, 0.1-mf. Oscillation
is traced to the 2nd R.F. circuit and is eas-
ily remedied by turning the 2nd R.F. coil
at right-angles to the antenna coil, or vice
versa.

... ATWATER KENT MODEL 534

Oscillution due to receiver out of align-
ment or the twisted lead avound the con-
trol-grid of the 75 2nd-detector and Ist
audio frequency tube. This twisted lead
controls the feedback in the 75 tube and
should be adjusted until the oscillation just
stops. If this adjustment does not cure it.
then it is necessary to realizn the receiver.
The 1.F. adjustment is 450 ke.

... AK AUTO-RADIO MODEL 776

Recciver inoperative due to an open or
defective electrolytic condenser. This is a
dual unit, capacity 1-8mf.. 300 volts. Re-
placing same cures the trouhle. Inoperative
tone control caused by no contact at tone
arm or a poor 41 2nd audio frequency tube.
Check 10-ampere fuse inside of connector.
Check cable contact to grounded terminal
of storuge hattery for loose connection
causing static or hash when ear is operat-
ing. Sometimes it is necessary to add a drop
of solder to the fuse ends to insure a yood
electrical connection, and at the same time
to file off the extra solder. slightly, so as
to make a good, flat connection overcoming
this difficulty. This should hold true for
other receiver fuses as well.

.. . PHILCO MODEL 11

Set inoperative. due to a shorted elec-
trolytic condenser in the power pack.
Capacity. 4-8 mf.. dual unit. Also replace
84 rectifier and check vibrator points for
arcing; if such, replace vibhrator butfer con-
densers, capacity 0.053-mf. Tt may also be
necessary to replace vibrator points. if the
points are pitted. Change the value of the
buffer condenser when installing new vi-
brator points.

To determine the correct buffer condenser
capacity in a nen-synchronous unit proceed
as follows: remove 84 rectifier tube from
the receiver, and place an ammeter in series
with the primary (input) of the vibrator
unit. Note the ammeter reading and then
apply an additional buffer of 0.01-mf. If
the ammeter reading decreases, then the
buffer condenser in the receiver is open or
of insufficient eapacity. By adding addi-
tional values of buffer condensers in small
values until the anmmeter swings up, the
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What faults have vou encountered in late-model radio
sels? Note that RADIO-CRAFT will consider wour Operating Nofes pro-
vided they relate fo chuiracleristic (repeatedly encountered) faults of @
given sef model. Payment is made after publication of the Operating Note.

correct Luffer condenser Cipacity w he
the capaeity used when the ammeter
ing is at its lowest point,

The same routine is followed in testing
sypehconoug vibrators, there being no recti-
fier to be removed: the output circuit is left
open instead. and the ammeter reading
closely noted.

Geonge I, BartTiste

... STEWART-WARNER MODEL 97-56

CHASSIS

This chassis is equipped with a special
sensitivity control trimmer on the back of
the set so that the receiver can be adjusted
to have maximum sensitivity on the cus-
tomer's aerial.

The control is adjusted to an average
position at the factory. but to get maximum
performance. the control should bhe adjusted
when the set is installed in the customer’s
home. IMPORTANT: The adjustment must
be made with the set connected to the aerial
with which it is to be used.

The sensitivity control is the center
trimmer condenser of the 3 mounted on the
back of the chassis. In most receivers, a
hole is provided in the center of the back
of the receiver cabinet. so that this trimmer
serew is easily reached without removing
the back. in a small percentage of the sets,
no hole is provided, and in these sets, the
back must he removed to awdjust thiz trim-
mer.

Fig. A

To adjust the sensitivity eontrol. proceed
as follows:

Connect the receiver to the aerial and
tune it to a fairly weak station preferably
at the low-frequeney end of the dial. Then,
set the volume control so that the volume

fairly low.

Now, using an insulated serewdriver. turn
the sensitivity control trimmer cloekwise.
The sensitivity will increase up to a certain
point at which the set will begin to squeal
Turn the serew back until the squeal dis-
appears and the tone quality is good. In
mrking this adjustment. keep turning the
volume control down so that the set will
not averload. If this is not done, you may
confuse the overloading with oscillation.
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Check operation of the set over the on-
tire dial seale with the volume control
turned to maximum volume position. Tt
should be understood that under this condi-
tion many of the stations will be badly dis-
torted because of overloading. If there is
oscillation (sque:aling) on any part of the
dial. turn the trimnier to the left {counter-
clockwise).

J, N. GOLTEN,
Service Depurtinent,
Stewart-Warner Corp.

... INDUCTIVE PICK-UP IN

"TALKIE" SYSTEM

Herewith is an artiele 1 have prepared
entitled “Eliminating Inductive Pick-up in
the Photocell Circuits of a Motion Picture
Sound System.” The problem which con-
fronted the author and its solution should
be of interest to a large number of radie
Sevvicemen, as I know of 3 specific in-
stunces in this locality where radio Service-
men have been called upon to correct
troubles of this nature recently.

Although a probable majority of the mo-
tion picture theaters have sound systems
that either have preamplitiers located at
the projectors, or utilize photocell trans-
formers at the projectors and thence a low-
impedance line to the amplitier, there are a
larpe number of theaters. especiully in our
smaller towns. where a loeal radio Service-
man is olten called upon to make repairs,
wherein the photocells are coupled divectly
through a high-impedunce line to the am-
plifier. It is with the latter type that in-
duetive pick-up in the photocell eivcuits, and
its elimination will be herein discussed.

Inductive pick-up. if at a low level was
not necessarily objectionable, and in many
eases was unnoticed until the introduction

of the bhiluteral variuble area and the
variahle-density squeeze tracks, and the
lower vrecording levels now being main-

tained, necessitating the raising of the gain
control far hevond the settings formerly
used.

The photocell leails on such sound systems
are yenerally a flexible cable composed of
a stranded copper wire with 1,- to l%-inch
rubber insulation and an outer covering of
tinned braided copper.

In addition to the photocell leads being
highly sensitive to inductive pick-up. the
polarizing resistors and coupling conden-
sers. which are. as a rule, in a system of
this nature. located in the amplifier. and
are just as susceptible or more so than the
photocell leads, as due to space being at a
premium they are not sufficiently isolated
from the other amplifier compounents.

‘The writer solved the problem of isolat-
ing the condensers and resistors by mount-
ing them in a metal box 6 x 6 x 3 ins. deep
(sce Fig. A}, located directly underneath
the amplifier. To make short-circuits a re-

Continued on page 502)
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THE LATEST
RADIO EQUIPMENT

Pushbutton converter. (1713}

mive
Antenma
ster §
!:nw

i

-

Dummy-antenna resistor '‘tube.’* (1714}
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Tap change switch. (I715)

NEW “UNILYZER" TESTER (1712)
{The Clough-Brengle Co.}

HIS unit combines 2 complete instru-

ments, viz., plug-in socket analyzer and
point-to-point unimeter, instantly converti-
ble from one to the other. Twenty-nine
meter ranges including capacity and output
in A.C. volts or decibels are available
through the use of only 2 switches; one of
which exclusively selects the function and
the other the range. The first switch auto-
matically shuts off the receiver power when
thrown to resistance or capacity position.
A safety button keeps the meter isolated at
all times except during measurement.

Additional time-saving features are: (1)
only 2 binding posts for point-to-point
checking: (2) polarity-reversing switch;
and (3) single zero-set for resistance and
capacity scales. Accompanying reference
chart locates and identities elements of over
450 types of receiving tubes for measure-
ment of current. voltage, resistance or
capacity in the circuit of any of the socket
terminals. Only 2 rotary switches provide
all socket connections.

PUSHBUTTON CONVERTER (1713)
{Meissner Manufacturing Co.)

T]HS unit provides & complete pushbutton

tuning svstem for any superheterodvne
receiver with an intermediate frequency of
approximately 456 to 465 ke. It uses a 6A7
or a 2A7 tube as mixer and oscillator. Con-
nection is made directly to the I.FF. channel
of the receiver., the R.F. portion remaining
undistorted and unused. Both plate and
heater power are obtained from the recéiver
itself. Adjustments for each station are
made direetly from the front. requiring no
tools.

The application of this unit is indepen-
dent of the number of tuning condenser
sections as well as the number and type of
wave-band switch. Further, the tuning dial
of the recciver need not be set to any par-
ticular point in order to use the pushbutton
converter.

DUMMY-ANTENNA RESISTOR
“TUBE™ (1714}
{Ohmite Manufacturing Co.}
UILT like a vacuumn tube. with a glass
bulb and 4-prong ceramic base which
mounts in a standard tube socket, this new
dummy antenna resistor provides a simple,
accurate and convenient means for check-
ing the output and accuracy of high-fre-
quency radio transmitters used in amateur,
aviation radio communication, police, and

New tube fester. (1714)

RADIO-CRAFT for
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The address of any mentioned manu-
facturer wall be sent on receipt of a
self-addressed, stamped envelope. Men-
tion of ilem number hastens reply.

broadcast services. Its use permits stage-
by-stage checking and insures tuning for
peak efficiency. Tt further eliminates the
necessity for creating interference during
periods of tuning-up and adjustment.

The unit is non-inductive and non-capaeci-
tative therefore maintaining its resistance
(and impedance) constant within a very
few per cent at any frequency up to 14
megacyeles (20 meters) and even beyond.
The unit is rated at 100 W. and has a
resistance of 73 ohms. The output of the
transmitter is simply determined by Ohm’s
law-—the square of a current through the
dummy antenna (measured with an R.F.
ammeter in series with the resistor) multi-
plied by the resistance of the dummy an-
tenna (73 ohms). Bulb is gas-filled at
atmospheric pressure.

TAP CHANGE SWITCH (1715)
{American Phenolic Corp.)

HIS is a compact, 8-position, single-pole

switch for impedance matching, universal
power transformers, eireuit selection on
oscilloscopes and similar applications. The
base is of molded bakelite, contacts are
brass, switeh arm phosphor bronze. All
electrically charged metal is shielded by a
snap-on cover. A side set-screw locks switch
in position, eliminating accidental tap
changes. A contact indicator is visible
through a windoew in the cover.

NEW TUBE TESTER (1716)

{Precision Apparatus Co.)

Tl[IS unit is a pushbutton-operated dy-

namic-mutual-conductance tube tester
combined with A.C.-D.C. volt-ohm-decibel-
milliampere-ampere ranges. Its ranges are
as follows: 4 A.C. and D.C. voltage ranges
at 1,000 ohms/volt: 0-10, 0-50, 0-250, 0-1,000
V.; b current ranges (D.C.): 0-1, 0-10, 0-50,
0-250 ma., and 10 amperes; 4 resistance
ranges: 0-400 ohms (20 ohms center) Shunt
Method, 0-0.1-meg. (800 ohms center), 0-1
megohm (8,000 ohms center), 0-10 megohms
(80,000 ochms center).

All ohmmeter ranges powered by self-
contained supply. A 4%-V. battery powers
all but the 10-meg. range. Four decibel
ranges from -10 to |-55 db., 0 db,, 4-14 db,,
428 db., --40 db.; 4 output ranges: 0-10,
0-50, 0-250, 0-1,000 V.; paper condenser
leakage tests (neon method). Provision for
measuring leakages of all types of elec-
trolytic condensers direetly on the meter
in terms of current. Portable type (illus-
trated) has hardwood carrying case. Com-
pact in size, only 12% x 11% x 6 ins.
Approximate carrvying weight, 12 lbs.

Continuved on page 503)

Magnetodynamic phono pickup. (1717)
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All  the worthwhile
Radio Trade News
of the past Month—
Digested for busy
radio men.

“Griade igest

A PLEDGE: — To
print the important
news of the radio
industry: to review
major news events;
to help point a path
to radio profits.

IMPORTANT HAPPENINGS OF THE MONTH IN THE RADIO INDUSTRY

No. 6

FEBRUARY, 1939

No. 6

RMA REORGANIZES
ENGINEERING WORK

More Effective Operations
Promised By Set-Up
Under Dr. Baker

Dr. W. R. G. Baker of G-E. Bridge-
port, Conn., hecads the reorganized
Engineering Department (it used to be
“Committee’”) of the Radio Manufac-
torers’ Assn., with V. M. Graham of
Sylvania, Emporium. Pa., Chairman of

the Standards Committee, as his
assistant.
The Board of Directors approved

elaborate rules for the new set-up, high-
lights of which follow:
Standardization P'rocedure
Material for standardization may be
proposed by any of the Committees in
(Continued on page 508}

Helps Cut Coil Stocks

A new coil repair & rewinding serv-
ice, offered by the Meissner Mfg. Co,
Mt. Carmel, Ill., will help dealers &
Servicemen keep their replacement coil
stocks & inventories at unprecedented
lows.

Meissner guarantees prompt & effi-

cient service. Price will he $1 per unit. |

Coils will be repaired wherever pos-
sible, but if this cannot be done. « wew
coil will be made at the sume price,

Defective eoils must be sent in with
all available data, in order to minimize
delay.

SANTA TOOK TIME OUT

S. TELEVISION SHOWS TO BEAT
BRITAIN'S BEST, SAYS SAGALL

Competitive Set-up in States Will Aid Progress;
Movie Experience Highly \'aluable,
British Expert Avers

DUE HERE SOON

When 20" x 24" screen of this Scophony television
set is removed, still larger pictures are projected
on wall. Inserted on screen by RTD is pic of
Solomon Sagall, head of the British co. Sets &
Sagall are expected in U. S. early this Spring.

Clever display by Philco tied-up Xmas spirit, mystery control & sense of
humor, showing busy Saint taking it easy in spare time. Display was litho'ed
in full color on 3 pieces; featured model [I6RX,

RADIOC-CRAFT
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Looking more like an ad
Nationai
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Union b6-color banner stopped crowds
RTD Observer at store window noted 88 comments on girl,

Despite the late start Ameriea is
getting in bringing telly to the public.
it will probably leap into the forefront
in the new art, according to the dynamic
Russian-born British citizen, Solomon

| Sagall, here to organize an American

affiliation of Scophony, Ltd., the Eng-
lish television co. which he heads. This
will be due to stiruggle to produce best
possible entertainment by competing
chains & indies. Also to interest of
movie cos. centered in world’s tilm cap-
ital, on West Coast.

As far as Sagall's outlit is concerned,
Britain’s chief contribution will be the
invention of the apparatus used to pro-
duce his large-screen (20 x 24 in.) home
television images; America’s share will
be bringing it to a point where it may be
produced at a price to compete in the
yetail market. He predicts that this 39-
tube job will =ell at about the xame
figure as U. S. sets which provide pic-
tures onlv about & x 10 in.

In an exclusive interview, RTD’s re-
porter learned many of Scophony’s
plans for the U.S. Much of the data was
confidential & “off" the record,” but it
may be diselosed that arrangements arve
under way for a unique spot-news tie-

(Continned on page 508)

ADVERTISES TUBES, TOO

WITH

NATIONAL UNION
TUBES &

for the local burley-kew house than for tubes, this
& caught masculine eyes.
3 on tubes.
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RTD takes a LOOK at LIFE

© Bachrach

SON & FATHER

G. Peabody Gardner, Jr., is newest member of G-E  George Peabody Gardner, Sr,, was senior member
board of directors. Graduated Harvard (910; lives of G-E board of directors. Graduated Harvard
in Boston; ex-Captain, Officers’ Reserve Corp! ex- I877 lives in Boston; member of board since 1895
Ouaﬁermas?er U. S.'N. R.: ex-Ensign, Naval Aux- (that's 43 yrs.), has also been director of numerous

iliary Reserve; ex-broker. other cos. throughout East.

MEETING. Tom Joyce Ueft) & Jock Witlioms,

? of RCA Victor & popu-

lar record sales promof on specialist, respectively,

dining in Waldorf- Astoria, where Benny Goodman,

whose swing sells swell, is playing. They seem to
like his rabid rhythms.

RETURN

kit & parts field wins congrats from
Eddie Riedel,

Raytheon Gen. Sales Magr., & pres. of

Western Div. of Sales Magr's Club. Mac is now

with Edwin I. Guthman & Co., & is pushing an
improvement for shortwave work.

of McMurdo Silver {left) to radio |

HEADS ENGINEERING STAFF

MANAGES SERVICE LABS

FRED J. WESSNER has become par# owner & Gen.
Mgr. of Radio Service Lab. O . H., now operat-
ing in 3 states. Fred was formerly Gen, Sales Magr.
of National Union Radio, and until now, Sales
Promotion Mgr. of Webster of Chicaqo

E. G. "PERK" PERKINS, for 3 yrs. on the engineer-

ing staff of Supreme Instruments Corp., has been

appointed Chiet Engineer, Park holds o B8.5. in

Electrical Engineering, and was member of many
honor societies in college.
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The RSA Monthly Bugle

(News of the Radio Servicemen’s Assn.)

Chicagoe (I11.) Chapter held a meeting at
which an engineer from Bendix Radic Corp.
went into detaii concerning the servicing &
maintenance of modern airplane receivers.
Neal Austin, Chairman of the Barter and Ex-
change Committee, is rapidly acquiring a
knowledge of the numerous things that Service-
men want to Zet rid of. Lew Evuns, Shops
Standards Committee, went into the costs of
doing radio servicing.

Decatur (I11.) Chapter has launched an extended
publicity and advertising program to acquaint
the general public with the type of service
done by RSA members. This is intended to
counteract the ill effects of so-called radio
mechanics who are daily fleecinz the public.
(And it’s time the Servicemen were getting wise
to this.—fditor)

The Washingten, D.C., Chapter of the RSA
has been established and formed under the di-

rection of J. B. Austin, Jr., Chairman, Pat
Hendrican, Scc., Bill Carrick, Treas.
Danville (Ill.) Chapter participated in the

publicity and program attendant upon the open-
ing of Station WDAN. The local charter of the
chapter was presented by Joe Marty, Jr.,, Execu-
tive Secretary of RSA, at a recent meeting.
Staten Island (N.Y.) Chapter held its annusl
picnic recently and was host to 177 persons.
There were so many prizes that a few had to

| be returned to the doners!

Minneapolis (Minn.) Chapter was host to over
160 Servicemen, including the RSA group from
St. Paul. Chairman of the Minneap. group is
Forrest A. Nelson.

All the efforts of the Green Bay (Wis.) Chap-
ter were centered on a shindig to be held during
the Christmas season for all members, and their
wives and guests, A. J. Nejedle was elected
Chairman to make the ry arra nts.

Fremont (Ohio) Chapter had the pleasure
of hearing Mr. Scott of the Clough-Brengle Com-
pany give the complete story on Dynamic Testing
for Radie Receivers, with a very interesting
demonstration. (See article on this test system
elsewhere in the issue.—Editor)

Annual banquet of the Buffalo (N.Y.) Chapter
was a great success, &8 was the annual bowling
party.

Combined meeting of zll chapters in the 9th
District of RSA was held in Pontiac, Mich.
Fifty men representing the officers and execu-
tive head:s of committees of all the chapters

{Continued on puge 508)

OFF THE PRESS

PEAK-BAND AMATEUR ANTENNA, CAT.
NO. 166. Technical Appliance Corp, 17 E. 16
St., N.Y.C. Single sheet describing new “tuned
doublet” for S.W. use.

INSTRUMENTS. PRICE SHEET NO. 49-1.
Triplett Electrical Inst. Co., Bluffton, Ohio. 4
pp. Prices & descriptions, wide variety of meters.

RADIO TESTERS. PRICE SHEET NO. 49-T.
Same co. 4 pp. Prices & deseriptions, numerous
testing devices.

RIDER MANUAL. VOL. IX. John F. Rider,
404 4th Ave, N.Y.C. 1650 pp. Includes 64 pp.
on mechanical features of automatic tuning, ete.,
140 pp. index, data on 1938.’8 receivers. Price
$10.

MAPS. General Electric Co., Schenectady, N.Y.
Form GES-1996 is azimuthal world projection
map centered on Schenectady ; GES-1989 is same,
but centered on Oakland, Calif. Buth free to Hams.

1939 AMPLIFIER CATALOG. Amplifier Co.
of America, 17 W. 20th St, N.Y.C. Complete
specifications for 14 amplifiers, equalizers, mikes,
speakers, etc. Free on request. :

THROUGH SALES-COLORED GLASSES.
Sales Talk Pubs., 148 W. 23rd 8St., N.Y.C. 16
pp- Inspirational dope for salesmen, 10 copies..$31

(Continued on page 509)
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AN EDITORIAL
By Artie Dee

The Chinese are a great people. But
they are not as great as our ignorance
of them.

However, there is one story about the

Chinese which, whether true
Darned or not, is worth believing.
Clever 1tisso good it ought to be

true—Dbut probably isn't.

It isn’t a funny story. It isn’t even
an exciting story. But it does contain a
basic idea that, if put into effect, would
not only clean up the radio business,
but would put industry in general back
on its feet.

Here, in a few words, is the story:—
Every year, on New Year's Day, the
self-respecting Chinese pays up every
cent he owes.

Don’t take it lightly; it’s magiec.

Perhaps Dr. Smith, and Butcher
Brown, and Candlestick-Maker Jones
owe you for service, or parts, or mer-
chandise, and are letting their bills run
on and on. . . . Therefore you cannot
afford to pay Lawyver Robinson, and
Grocer Green, and Merchant White.
Which is why Robinson, Green and
White cannot pay what they owe to
Smith, Brown and Jones—and why
Smith, Brown and Jones cannot pay
you.

If we could but emulate those prob-
ably mythical Chinese and have a day
for settling up—how much better busi-
ness would be! We feel poor because we
owe money; we feel short of cash be-
cause we cannot coiiect money due us.
Therefore, we don’t spend any more
than we have to. And our customers,
being in the same predicament, feel just
the same as we do. This hurts our
business.

That’s the practical side of the story.
Now look at the mora!l side.

Many of us do not value our financial
integrity because it has no dollays-and-

, _ Ccents price tag on it. Re-
Honor’s member, however, that fi-
PriceTag nancial honor is without a

price not because it is
valueless, but because it is invaluable.

Start the New Year by trying to get
straightened out with your creditors.
Your debtors will eventually do like-
wise.

P;rsonal

WALTER SHERMAN MOODY, pioneer in
transformer design, & in charge of this
work for G-E from 1892 to 1927, when
he became consulting engineer for the
co. until 1931, died at his home in Pitts-
field, Mass., at the age of 74. He was
the first to apply silicon steel to trans-
former use.

G. PEaBODY GARDNER, JR., has suec-
ceeded his father, GEORGE PEABODY
(Continued on page 510)
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REPAIR DEPT. GIVES REAL SERVICE

Ample space, personnel & equipment are afforded in repair dept. of Zenith, thus ensuring rapid, workman-
like service, satisfied dealers & gratified customers. Note Supreme tube tester, osci loscope & signal
generator are in use by technicians in this well-equipped shop.

Natural Gas Pipeline Co. of

Sweet” and found it contained @

Amer., in Chi., is hiring 3rd class cheap, low heel (purchased in
radiotelephone operators without 5-&-10)¢ . . . . And how many
i previous ex perien ce in radio. people whom you lnow would such
| They've already hired 17 ops with a description fit lile a glove? . . ..
2rd elass & 2 with 2nd class tickets. Federal Trade Commission alleyes
} ) ' : Johnson-Smith" World-Wide All-
Latest radio rag to fold is Radio Wave Reccivér won't live up

Stars, a fan pub, and not to be confused
with Ye Ed’s tome. “Radio Stars of
Today” . . . Climbing back to its feet
is Radio World, which took a 10-count
last Aug.; new bosses are in, but Her-
man Bernard, the meter mogul, still

(Continuned on page 509)

NEW SALES SLANT

swings the blue pencil . . . Sparks-
Withington (Sparton) have just got
their FCC (Federal Communications

Commission) license to commence Finch
facsimile transmissions—& a subsidiary
of [ T & T (International Telephone &
Telegraph Co.) has taken a facsy license
under Finch patents . . .

Xmas gifts:  What inventor
opened box wmarked “Sweets to the

wilh an mlru-d\'on by
COMDPTON
| MACKENZIE

————GOOD AS GOLD
| ON GOLD COAST]| |

RCA tested a tropic radio cahinet by
tossing it into the water ahove Niarara
Falls & fishing it out (unharmed, of course)
| after it had gone over. Feat was celebrated

by minting 75,000 gold-colored Lucky Coins,
which  were distributed here &
throughout the world.

Natives of Afriea’s Gold Ceast took this
funny money as seriously as U. 8. radio
listeners take an Orson Welles broadcast.
Result was a letter to RCA from the Cie.
Francaise de P'Afrique Occidentale, saying,
“Lucky Coins—OQur coast friends consider
it inadvisahle for you to send them this
type of material since it results in the

£ AND 55ULD 81
THAL RECOAD
ICH BUREAY

HMASTERS VOICE
¥ OA+ORD ¥§ wWi

there

nativ opulation trying t thes Something new in record catalogs is this British
'Cﬂ,,i:.:' :q pi'old pi“:“'-- Lyl pac i idea. It classifies records in divisions headed
Maybe the natives "t b— acesic— otk IRl EptRln
Ay natives aren't fo dum Serene’’, ''Spiritual—Divine", '‘Pompous—Majestic’’,

they're passing the coins: not taking them! | “Tragic—Gloomy', “'Weird", etc. There's an idea

worth stealing!
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MET TO DISCUSS DYNAMIC TESTING

Picture shows meeting of radio Servicemen conducted by Lukko Sales Corp., Chicago, for discussion of
Dynamic Testing. Harold Justice, co.'s technician, was the chief speaker. He's one of the standees.

Changes & New Addresses

Ward Leonard announces that the
territory of their radio representative,
Charles D. Southern, 116 W. Rudisill
Blvd., Fort Wayne, Ind,, has been ex-
panded to include Ohio, Ky., & Ind.

Amplifier Co. of America is now in
larger quarters at 17 W. 20th St,
N.Y.C.

Under the terms of a contract be-
tween Cornell-Dubilier Electric Corp. &
International Standard Electric Corp,,
C-D’s assistance on the production &
sale of condensers has been made avail-
able to 1.S.E. through the following

affiliated mfg. cos.: —

Le Material Telephonique, 46 Quai de Boulogne,
Boulogne-Billancourt (Seine), France.

Bell Telephone Mig. Co., Bubenbergplatz 10,
Lierne, Switzerland.

Standard Telephone und Radio A. G., Scestrasse
395, Zurich, Switzerland.
Bell Telephone Mfyg,

Antwerp, Belgium,

Co., 4 Rue Boudewyns,

BUCKS IN YOUR
BELFRY?

Transformer Corp. of Amer, N.Y.C..
has found a way of equipping churches
with excellent & inexpensive “bells”
and helping Servicemen find dollars in
empty belfries.

TCA’s system emplovs a set of 21
chimes of the standard tubular type,
such as musicians use. These are played
from a small keyboard attached to the
church’s organ console. Their sound is
picked up by 2 xtal mikes connected to
a special 250-watt amplifier which feeds
4 horn-type speakers, each capable of
handling 160 watts, placed in the bel-
fry. Tried in a town with 10 sq. mi.
area, the syvstem has never had to be
turned fully up.

Installation costs the church but a
fraction of what it would pay for bells
—and the sound can’t be distinguished
from that of a real ecarillon.

482

|

BIZ OPPS

There's business for thase who will
take the trouble to go ufter it. Here ure
2 chances. Are thev in vour line?

Can you get this business? It's
worth while!—Elwood M. Holleman,
102 Arthur Awve., Endicot!, N. Y.
writes:

“T am interested in obtaining data
and prices on carrier communication
(wired-radic Ed.) equipment,
which must consist of several send-
ing stations operating on different
frequencies (possibly crystal-con.
trolled), and 200 or more receiving
stations capable of listening to any
one of the several sending stations.
All receiving stations would be for
headphone operation and should be
as compact as possible. A eclient of
mine has a special use for this equip-
ment.”

F. Van Kerclhroorde, engineer of
A.C.R., a Belgian radio mfy. co., 92
Rue de UErmitage, Bruxelies, Del-
ghem, wants to buy a sample of “an
excellent Vibrator ‘B’ Unit, on 6 V.
battery, about 250 V., 75 ma., cap-
able of supplying a shortwave super,
without noise.” He'll want more 4f
the saple is sutisfactory.

Sales Hel/)s and Deals

A new baked enamel-on-metal flange
sign with a hanging nameplate, for
dealers & Servicemen, is offered by
Hygrade Sylvania Corp, N.Y.C., to

plug both the tubes & the dealer. Sign, |

16%; x 113, inches, is free; nameplate,
14 x 315 inches, is 25¢ blank, or $1 with
dealer’s name in baked enamel.
Diseounts ranging from 5% to 20
are given by NBC on supplenientary
networks when sold in conjunction with
time on the complete basic Blue net.

RADIO-CRAFT
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Trade War With Dutch
Over Argentine Market

New protests are being filed by RMA
with Secretary Hull of the State Dept.
& with the Dept. of Commerce against
efforts of the Philips interests of IHol-
land to secure special privileges in Ar-
gentina.

A preferential tariff on tube imports
from Holland to Avgentina is being
sought by Philips & there is pending
a reciprocal trade agreement between
Argentina & Holland. reported to be
sponsored by the Philips organization.
Detailed information regarding the
aims of the Philips concern is being fur-
nished to the State and Commerce De-
partments by RMA together with pleas

(Continned on puge 510)

$t9 & N*’s Dept.

RCA DOWN, when dividend for 3rd
14 of ’38 was put at 6¢ a share, as com-
pared to 8¢ of yr. ago. First 9 mo. of
'37 brought stockholders 30c a share;
of 38, 12¢.

AND RCA UP, with an 871:c divi-
(Continued on page 510)

Watch Out for April 30

The term “Ballast Tube’ will he of-
ficially dead commencing April 30, 1439.
It will be replaced by the waords, "Plug-
In Resistor”.

Better Business Bureaus & the Feder-
al Trade Commission had asked embar-
rassing questions about “hallast tubes”
heing considered in tube complements, so
leading radio mtrs. decided to junk the
phrase when advertising literature yl-
ready printed has heen used up. This, it
is estimated, will nccur well hefore the
deadline set.

BRIEF BIOGRAPHY

BERNARD was managing editor of
Radio World for 14 yrs.; designed test equipment

HERMAN J.

for mfrs.; wrote numerous tech. books, including
Ist complete one on superhets.; is a grad. of St. Law-
rence U, & a member of many learned societies.
Now, having taken out several new patents, he has
opened his own co. for mfg. a complete line of
hi-quality, lo-price, test instruments.
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SERVICING

QUESTIONS & ANSWERS

Servicemen may write, requesting answers to specific service questions. Address
inquiries to Service Edifor. For questions answered by mail, a service fee of 25¢
per question s made. Only questions of wide interest can be published.

LACKS SENSITIVITY

(106) Kenneth Stoll, Mount Pulaski. Tl

{Q.) We have an Air-}Mate model 544289
Pontiac radio set which does not operate
very satisfactorily on an under-car aerial
as supplied on the car, nor on a very short
aerial in the shop. The stronger station
comes in very suddenly when the set is
tuned. Reception is distorted. This condi-
tion clears up when a ground or a good
outside aerial is used.

We have tested a number of auto sets
but none have acted just like this one. A
new vibrator has been tried but it did not
help. The set has been aligned which helped
it a little. T have almost come to the con-
clusion this set is not sensitive enough be-
cause of the few tubes that are used.

(A.) We suggest replacement of the
types 6F7 and 85 tubes. Should this pro-
cedure fail to overcome the condition
deseribed, check carefully the diode load
and A.V.C. circuits. Check grid filter con-
densers for leakape and replace those
which show leakage of 50 megochms or less.

INTERMITTENT NOISE

(107) Geo. Smith, Lebanon, Pa.

(Q.) T am having trouble with a Buick
'38 Centerline radio set which breaks into
a rasping noise after playing a while. I
checked all condensers and all tubes, also
the “B” voltage and everything seems to
be OK. This noise is intermittent: it will
be on for a while, then the set seems to
“flop” and everything is OK again. 1 have
checked the tuning condensers for shorted
plates but they are QK. also. Please let me
know if you have any suggestions as to
this type of trouble.

(A.) From your description of trouble
experienced with a “Buick” auto-radio set
it would seem that the intermittent condi-
tion was caused by a loose or grounding
antenna. This would be the most logieal
assumption if the rasping of which you
complain were present when the automobile
in which the receiver was installed was in
motion. The fact that the noise is heard
only after some period of operation, would
lead us to suspect a faulty vibrator or a
defective, loose-element tube. Check the vol-
tage supply output with a voltmeter for
some time to determine vibrator condition.

Diagnosing receiver troubles, as this de-
partment attempts, is difficult, especially
where the information supplied is scanty.
We shall better serve you in the future,
where detailed symptoms are described.

SET ““DEAD"

(108) C. H. Gaston, Bronx, N. Y.

(Q.) I have in my shop a Kolster 24 in
which I have replaced the defective voltage
divider. The set however would not play, so
I placed a condenser, or at least touched
the condenser to the plate and grid of the
210 output tube, and the set started play-
ing, but with lots of erackling and distor-
tion. When the set is turned off I again
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have to do the same thing in order to make
it play. I also find the type 26 tubes, 4 in
all, are cold. Now what would you suggest
could be the trouble?

(A.) It would seem that a close check of
the input transformer to the 210 tube, in
the Kolster model 24 receiver. is in order.
Test the output transformer primary. De-
termine definitely the condition of the vol-
tage divider once again.

You state that all four 26-type tubes arc
‘‘cold.” Should it be found. after test that
these tubes are “good,” then check the leads
at the terminal strip between power am-
plifier and tuner chassis.

BACKGROUND NOISE

(109) Stephen T. Brock, Malden, Mass.

(Q.) F have a Bosch 670C on the bench
for repair. This set has a continuous back-
ground noise which is heard on all bands.
All voltuges test QK. also all condensers
and tubes seem to be all right (8 tubes).

I would appreciate some help on this set.

(A.) Analysis of the symptoms described
points to defective I.F. transformer pri-
maries. Check the D.C. resistance of these
windings for a decided increase in value.
Another method to determine the source of
your trouble is that of shunting a low-
range of a sensitive voltmeter across each
primary winding, in turn, during operation.
Any fluetuation noted on the voltmeter will
disclose the faulty transformer.

INTERMITTENT CUT-OFF

(110) llarry A. Wagner, Jackson Heights.
L. 1

(Q.) I have an Atwater Kent model 649
in for service. On the call, the customer said
three different Servicemen tried to service
the set in the last few months but failed to
clear up the trouble. Complaint was that the
set will play swell for about an hour, some-
times longer, then cut off and not play
again. Sometimes it can be started the next
day. Again it cannot be played for a few
days, yet will play all of a sudden and stop
within an hour or so.

I tested the tubes and found the 5Z4 ree-
tifier very bad, showing no emission on
2 testers, | replaced the tube and supplied
a new ground and antenna, and explained
to the customer that the tube could be the
trouble but from his story it was most
likely something else. I advised him to try
it out and call me back if the trouble
occurred.

He called me in a few days and said the
set had played all day, a couple days before
(and much longer than usual), but finally
cut off and ecould not be started again. I
brought the set to the shop and gave it a
complete check. Even changed the volume
control. checked tubes again, especially the
574, and all connections, voice coil, etc. I
assured the customer I will finally clear it
up and T don’t want to admit defeat on this.
I keep a file of all service notes published
in your magazine but can find nothing on
this. Can vou suggest a lead?

1939
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(A.) On the Atwater Kent model 649 re-
ceiver, the most common causes for inter-
mittent operation have been traced to open-
circuiting 6F6 cathode bias resistors, open-
circuiting coupling condensers to the vol-
ume control, and intermittent oscillator coil
assemblies. The 6F6 cathode resistor is a
flexible 250-ohm resistor. The audio coup-
ling condenser is a 0.01-mf. unit. The oscil-
lator coil may be removed, all leads checked
at connecting lugs and resoldered.

In any event. the action of the shadow-
graph should disclose which portion of the
receiver is at fault when operation cuts off.
Should the shadow operate normally when
the receiver is tuned, then the trouble lies
with the sudio circuit.

OSCILLATION TROUBLE

(111) Barnett Mitchell, Selma, Ala,

(Q.) T have on hand a G.E. 8-42 (RCA-
R9) which is giving me some trouble by
oscillation. Oseillution is bothersome on the
high side of the B.C. band, occurring when
each station is tuned in. Sensitivity is very
bad on the high side also. The set operates
very pood on low side of the band. The 1,400
ke. oscillator adjustiment doesn’t seem to
have any effect on the oscillation. I cun
tune through the oscillation and bring in
a 1,600 ke. local, but other usually loud
stations are very weak and interfered with
by a whistle.

{A.) Oscillation and noisy reception on
the G.E. S-42 receiver is usually caused by
corroded rotor contacts of the tuning con-
denser gang. Remove the spaded rotor con-
tacts. clean and reshape to secure improved
tension, and then replace. For a permanent
repair, secure a flexible pigtail lead between
gang rotor and chassis.

There are 2 positions or settings where
the oscillator trimmer may be adjusted.
Adjust the oscillator shunt condenser (1,400
ke. trimmer) so that a 1,400-kec. signal is
heard at 1,400 kc. on the dial with the
trimmer at minfmian cupucity position.

NO CONTROL OF VOLUME

(112) L. Rojek. Lackawanna. N. Y.

(Q.) Here is a problem which has given
me no end of grief. I have in my shop a
“Bosch receiver,” model 405, the tubes are
2A6, 57, 58, 47 and 80. The trouble is “no
control of volume.”

This radio receiver had a big hum when
I got it. Replacing the 8 mf. filter condenser
made the set play OK. Previous to this I
disconnected the connections to the R.F. and
I.F. coils which are in one can. I made a
rough sketch of it and don’t think I made
a mistake in making the connections aguin.
I tested the tubes, resistors and all th
condensers and they tested OK. The volt-
ages at the sockets tested OK. As a matter
of fact I tested everything in the receiver
and all tested OK. But still the volume con-
trol would not work. I tried a new one but
with no results. Will you please tell me
what to do?

{Continued on page 511)
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Radio Service Data Sheet

RCA VICTOR HIGH-FIDELITY MODELS HF-2, HF-4, U-130
12-Tube Sugerheierodyne; 3-Station Electric Pushbutton Tuning: 5-Bands {540 ke. to 15.39 me.); Shortwave Band-spread Tuning; A.V.C.;
Phas.e-lnverslon AF. Amp!iﬁer'; Undistorted Output 10 Watts; Aurally-Compensated Volume Control; “Triple-Cone” [2-in. Electrody-
namic Speaker; Automatic Victrola {Model U-130 only); Temperature-Compensated Trimmers: Visual Tuning Indication; Noise-Re-

(See Duta Sheet No. 246 for Schewutic Diugram, and Nao.

RCA VICTOR Model

U-130 combination

high-

ducing Control {"A" Band only).

ALIGNMENT PROCEDURE

Cathode-Ray Alignment is the jaeferable
method. Conneetions for the v=cilliztope are
shown in the schematic diagram (see vpgo-
ite page . Data Sheet Ny, 216}.

Qutput Meter Alignment. I this methad
is used. connect the meter ucro~: the voic
zoil. and turn the reeeiver valume cuntr
to maximum.

Test-Oscillator. -For all alignment oper-
ations. connect the low side of the test-
oseillator to the receiver chassis. and keep
the output as low ns possible to avoid A.V.C.
aetion.

Calibration Scale on Indicator-Drive-Cord
Drom.—The tuning dial is fastened in the
eabinet and ecunnot be used for reference
during alignment, therefore n calibration
seale i3 attiched to the rear of the indientor-
drive-cord drum which i= meounted on the
front shaft of the gang condenser. The set-
ting of the gang condenser is read on this
seale. which is calibrated in degrees. The
correct setting of the gang in degrees, for
aach alignment frequency, is given in the

must be tightened

fidelity receiver and automatic victrola. litnment table. Fig. 2.
As the first step
in IL.F. alignment.
2%o ) Ve
Lar DETECTOR check the position
ssgsanng. Y of the drum. The
\‘Wc “0" mark on the
- Irum seale must
ANT. €3 be vertical, and
1500 € ‘I:B‘ directly over the
ANT.CA 6 ,'N-y ~enter of the gang-
LYY LY L 3 omdenser shalt
@ when the plat
LY oer o b2 - are fully meshed.
SeasKe R'Aums:u' = fer 24 1r The drum is held
\f\(ﬁ :@ f\ to the srhaft by
t‘)ggotig t— C \5?(:. \ means of 2 set-
|!® L il BAS 2 secrews, which

[H» ®, ®
e /g:s@1 .28 o) \ L2z
o3¢ ” [ oosc. o’ os o
500K ‘eoon: &100KC 9000”4 1LB0OKE,
~

1‘:m -824 o~ R

sectirely when the
drum i. in  the
correct position,
To determince
the correspondinz

A AR
Ay A ALG
\

|.|§ Sec. \L-n $EC

b ADJ, 355 KC
CAUTION: THIS ADJ SCREwW MUST PROJECT AT LEAST Ya

frequency for any
settine of the cali-

AD) 455 KT .
bration scales. re-

257 for Additivnal Information.,

with -1+ ibration seales driawn at

aml Lottom
Pointer for Calibration Scale.—/fm rrovise
pointer for the calibration scale hy fasten
nilo@ piece of Wire fo the gang-condenaer

rame, and Lhend the wive a0 thal it points to
the 0" marl: on the calibration scale whew
the Jiates are fully meshed.

Dial-Indicator Adjustment. After fasten-
ing the ¢hassis i1 the cabinet, attuch the dia
irdicator 10 the drive eable with indieator at
the 530 ke. mark. und gZang condenser fully
meshed. The indieator has a =pring elip for
attachment to the eable.

Spread-Band Alignment.—The nost satis-
factory method of aligning oc checking the
spread-band ranges is on actual reception of
shortwave stations of known fregiency, by
rndjusting the magnetite-core oscillator coil
for ench band so that these stations come in
at the vorrect points on the dial.

In exceptionul vases, when the get is beiny
serviced in a location where the noize level
i= hirh enough to prevent reception of short-
wave stations. a test-o:zcillator may be used
for alignment. but an extremely hirh deuree
of accuraey is reauired in the frequency
settings of the test-oscillator, as a slight error
will produce considerable inaccuracy on the
1read-band dial:. The frequency settings of
the test-oscillaitor may be checked by one or
Ioth of the following methods:

1. Determine the exact dial settings of the
test-oscillator  (for  freauencies nt o
cluse 1o the specifiel alignment fre-
quencies) by zero-beating the test.ustilla-
tor against shortwave stations of known
frequency.

2. Use harmonic: of the standard-broadeast
range of a test-oseillutor, first checking
the frequeney setting: on thiz range by
means of a crystal ealibrator (RCA Stoclk
No. 9572, for example), or by zero-beat-
ing against standard broadeast stations.

When a test-oscillater is employed for
spread-hand alignment, a final check should
h¢ made on actual reception of shortwave
stations of hnown frequency, and the mag-
netite-core oscillator coil for each hand shouldt
be re-adiusted so that the stations come in
at the correct points on the dial.

to

fer to the draw-
FROM TOP OF CHASSIS TO PREVENT SHORTING +8. ) . .
ing, Fig. 3 (Dat Using RCA Stock No. 150 Test1-Oscillator.
Fia. 1. Locahi f tub d aligni " Sheet No. 210, When using this oscillator for spread-band
Gailin LR ellCh CURLLLCS St CllCLINE) Lllulul £ which shows the  alignment, insert an open-circuit plug in the
“EXT. MOD.” iack, and set the test-
T . : o sscillator dinl 200 ke. lower than the de-
s | Compphishsdcel | meTen | Jne | Spmeine | Adionleseeir | i freseney for the d lover frosency
— - clector s el | Jpeak owpy — 1 ranges. and %00 ke. higher than the de-
No.1 Tum Fidelity Control te Maximum Com:er-dockwise_gosition. - - | sired frequency for the 2 high tines.
r } Quiet Point 1 This p!'ondes an Unmodulated sig!ml .of
No.2 &Ks:f?‘:;&gadmﬁi ' 456 ke . e between | Ged1 Il_:?f;-‘};sz;’omﬁ) ' the desired frequency and the Magic Eye
; | e 550-750 ke. | ) miy be u-ed us an output indicator for
8K7 1st I.F grid cap | 117.L18 1 thi= unmodulnted signal
No.3 ] : 5 455 ke . q . g
in series with .01 mfd. f Quiet Point 2nd I-F transformer
L ot — between | (A l-Fiansformed) | ppec AUTIONARY LEAD DRESS
No. 4 6AB 1st-det. grid cap 55k 550-750 k¢ . L14, L1656 R e Tt Ll leal
y in series with .01 mid. pblke (1st [-F transformer) ) Keep Lmine ftubegeniigand the lea
: ——————— - Y B from the left pilot light away from
No. b A2, in series with 1,500 ke. wpn 1,500 ke . 2 the 65 grid cap
100 mmf. A3 to Chassis. (151.5°) ggg:g:‘; ! (?) Leads on spread-band antenna anil
Azinseﬁc-smﬁ T e > 1 - T R-F coils and trimming condetiser:
No.¢ 100 mmf, A3 to Chassis. 600 ke, | A | L25 (osc.) should be kept short &s possible.
A2, in series with - — I (3) Keep biack lead from L25 away from
No.7 . 100 mmf. A3 to Chassis. 1.500 ke. A (161.5°) €39 (ose) | C38 and L2L
[ A2 Connect = - Am— T 8100 ke, | == 1 (4) Keep black lead from L23 to caihwle
Nots A1 10 chassis. ol 6,100 ke. M (1067) L24 (osc) { lug on 6J7 away from R17.
- T T r L23 (osc.)** (3) The power cord lead and the primary
Na39 :}:E:}:ﬂ:: 2.600 ke, “ILM” 9('??:,})& Ci((oam.)) tead of the power transformer which
s iy | n AL - C10 (det.) { connect to the power switech should
A2 Connect gy g 11900 ke, | } be twisted together. and kept away
No. 10 c , 25 300 ke. .
e . Al to chassis. 180G Z5M i ¢e0’) | L2z (_°s°') N from Volume Control.
A2 Connect & “ 15,200 kc. (6) Keep C13 away from the 6A& con-
No. 11 . ! = [
o___ Al tochassls. 15.20 = 19M7 _J_ (78.07) Lat(gze) trol-grid lead and from the chasgis,

* Use maximum inductance peak (plunger in) if two peaks ran be obtained.
** Use minimum inductance peak (plunger out) if two peaks can be obtained.
Note that oscillator tracks above signal frequency on al bands except “49M,” where it tracks below,

Fig. 2. Alignment chart. Read text before using this chart, particularly ““Precautionary Lead Dress.’

Shielded leads to Victrola jack must
be dressed away from switech ter-
minals and jack.

(Text contitued on Duta Keet
Dagram on tata Sheet

{0

‘HE] Schematie
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l THE RADIO MONTH IN REVIEW

(Continued from page 454)

| MISCELLANEOUS {Continued)
doned hobby. Seven gave it up for lack of
further interest in building sets, 2 for lack
of time, 3 for loss of interest, and 3 because
| the hobby became their vocation.

The F.C.C. reported last month that it
was too busy to pass on whether the types
of auto alarms so far installed on certain
ships meet with their approval. Tentative
approval of these automatic SOS devices
described as Radiomarine Corporation of
America “Model AR-8600 Auto-Alarm” and
“Mackay Radio and Telegiaph Company
Auto-Alarm Type 101-A manufactured by
Federal Telegraph Company” is extended
to March 31, 1939,

l A total of 14 radlo sets in the control
| tower at Chicago Municipal Airport went
out of business last month when a power
cable broke, darkening the air field for
more than an hour, newspapers reported.
Maloney and Decker on duty in the tower
control room used radio sets in air liners
on the field to contact incoming planes. (Is
it possible an emergency power supply
would have prevented the “blackout”?
Fditor)

Variety's radio section, calls it air-condi-
tioned music Paramount served up in “If 1
Were King.” Sound engineers found record-
ing best at 55 degrees constant relative
{ humidity. The level was maintained by
means of a humidity contrel machine
brought onto the set for the purpose, ac-
cording to the report last month.

The Federal Trade Commission last
month made permanent a division for ex-
amining magazines and radio scripts as
part of its work in detecting false and mis-
leading advertising.

TELEVISION
N.B,C.'s telemobile trucks are really get-
ting down to husiness at the World’s
Fair. Last month the c¢eremonies at the
arrival of 1,000,000 tulip bulbs from the
Netherlands for the Fair was televised, The
| air-line distance to the Empire State Build-
ing is 7% miles.

Under the title “Television Future Still

many of the practieal angles that concern
the theatre’s aspect of television. We quote
one paragraph:

‘The opinion that television, when it does

arrive commercially, will come wvia the
theatre, rather than the home, is . . . ex-
pressed in both television and theatre
cireles.

In making official announcement of Para-
mount Pictures’ entry into the television
ficld by assuming substantial interest in
Allen B. Du Mont Laboratories (as previ-
ously reported in Radio-Craft), Stanton
Griffis, chairman of the Executive Commit-
tee. stated: “Television is bound to be a
tremendous factor in entertainment. . . .
Paramount rccognizes its development in
placing upon the motion picture industry a
responsibility that is virtually an obligation
to the public,” according to the Vew York
Times last month.

Allen B. du Mont's telepie station set-up
is progressing. Call lctters are W2XVT, op-
erating in the 46-56 megacycle band. Video
station’s studios locus will be at the plant
on Maine Avenue. Passaic, N. J. Plans are
to start experimental operation on a regu-
lar schedule by Spring.

SHORTWAVES

HE Third Division, U. 8. Naval Com-

munication Reserve, last month started a
season of radio drills. Naval Reserve mem-
bers who have attended at least 10 drills
are entitled to substitute N for the W cus-
tomarily used in their amateur call letters.
The drills (handling of naval dispatches,
etc.), are conducted by the Nassau County
(N. Y.) ham group in the 80-meter band.

An emergeney drill by radio amateurs in
the Susquehanna Valley section was sched-
uled to go over the N.B.C. radio network
last month via a control station at York, Pa.
Program was arranged by the Susquehanna
Emergency Network and included ham re-
ports on river levels and messages from
local Red Cross chapters contacted by the
16 participating amateur stations.

The Newark News Redio Club last month
planned to utilize WOR's high-frequency
transmitter, W2XJI, for transmitting 2
weekly broadcasts to its thousands of mem-
bers overscas on a frequency of 26.3 mega-
cycles.

Obscure; See Theatre An Outlet,” Detter
Theatres magazine last month (discussed
| ®

The Pan American Peace
Conference which opened
at Lima, Peru, last month,
utilized the speech trans.
lation system shown at
right. While the speaker
is talking an interpreter
in each of the 4 lan-

guages—English, Spanish,
Portuguese and French—
translates into a micro
phone. Each delegate is
supplied with an amp

fier (wired to the mikes},
earphones, and language-
selecting and volume
control switches. One del
egate's desk, so equipped
is shown at A. The main
amplifier to which the
1 udspeakers are wired

is shown at B.

Photos and story—1nt'l Tel
& Tel. Corp.

Plecase Say That You Sew It in RaD10-CRAFT
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Radio Service Data Sheet

RCA VICTOR HIGH-FIDELITY MODELS HF-2, HF-4, U-130
12-Tube Superheterodyne; 8-Station Electric Pushbutton Tuning: 5-Bands {540 kc. o 15.39 mc.); Shortwave Band-spread Tuning; A.V.C.;
Phase-Inversion A.F. Amplifier; Undistorted Output 10 Watts: Aurslly-Compensated Volume Control; “Triple-Cone” |12-in. Elecirody-

namic Speaker; Automatic Victrela (Model U-130 eonly); Temperature-Compensated Trimmers; Visual Tuning Indication; Noise-Re-
ducing Control (“A" Band only).

See Data Sheet No. 254 far Schematie Diagram, and No. 235 for Additivnul Infermation.

247

(Continued from Data Sheet No. 249 ""':' L | T T

il || m"'r." fror T

I T T m
100 110 120 130 140 150 160 170 180

(3) Blue and black leads from antenna O 10 20 30 40 S0 60 TO 80 90
board to coils must be twisted
(9) Black lead and condenser which e . o -
connect to 6F6 plate <hould be kept - - o E
away from inverter grid lead and
resistors which connect to it ———e e v ke s g A I | ——
| 19 — T eIy £ 19
SETT'NG-UP THE STATION BUTTO?\ i mg |5_|0 15.15 15.20 |5‘25 15.30 15_35 -
The left-hand pushbutton iz a Victrola- et [—p—_—— 5050 iowooe meGv  oweom -0 <t
Attachment switch. The right-hand Ben il Owbow Miw MG 1Ol N GSs Mim mieeGR b

pushbutton is for dial tuning.

w n.70 n.7s 1.80

(1) Make a list of the desired 8 stations { 185 11.90 ~e
arranged in order from low 1o | STANDARD BROADCAST ey
high frequencies. A T
(2) Turn range selector to A" band. - T T pp——— T R e e _— . A
turn power on. and allow a few
minutes for warming up. i 55 bo 70 80 ]OO ]20 ]40 ]60
(3) Turn Fidelity Control maximum r g T B Rl e L s e
counter-clock wise 3l = I
(1) Press down the ‘‘dial-tuning” 950 3
(right-hand} bution. - |
(5) Manually tune-in in the first station - e ]

on the list, using the Magic Eve
for accurate tuning.

Hold down the *“dial-tuning” bnt-
ton, and press down station button
No. ! (second from left). Ruth
buttons will stay down, central dial
lamp will light brichtly or dully.
depending on which side of disc
the contact is. Move station-setting
contact No. 1 to the msulnlmg']me Fig. 3. Reduced Reproduction of Receiver Dial, and Corresponding 0-180°
on the disc at rear of gang. When corresponding position of the dial indicator for any setting of the caﬁb"ation scale can be determined
the contact is correctly centered alipration scale to the same point on the top calibra
on the insulating line, the central Data Sheet No. 245

dial lamp will go out.

x-
a

595

| - ]

(6)

100 110 120 130

0\02030405_06070599[0

Calibration Scates. The

Ve m t 0o

g ¢ fror NS D on
tion scale. Read instruct

pottom
s under "Alignment Procedure’

by dra

(7} Press down any other butten in order is broken. fnertia carrics the insulation line station-setting contact: The motor then re-
0 release the dial-tuning button and past the station-setting contact which then verses and moves the disc slowly in the
station button Neo. 1. Then press down makes contact to the other half of the disc: obposite direction until the insulation line
station button No. 1 again. The electri This completes the circuit to the other side is under the contact. and the mechanism
tuning mechanism will function to tune of the motor field coil. causing the motor to stops.
in the station. and the ecentru! dial reverse. The floating flywheel is still turning In some cases, particularly with high line-
lamp will stay on. ir the original direction and therefore slows voltage, the disc may make 2 or 3 reversals

(8) Repeat this process for the remaining down the reversal movement of the motor ; as before stopping.

stations.

ELECTRIC TUNING MECHANISM

The circnit of the electric tuning mechanism
is shown in the schematic diagram on Data
Sheet No. 246. The action can be understood
by following a eycle of operation:

When a station button is pushed in, it com-
pletes the 24-volt circuit through the corre-
sponding station-setting contact and one-half
of the brass selector dise, which is connected
to one side of the motor field ¢oil. Thiz ener-
gizes the motor., and the rotor is pulled for-
ward, engaring with the gear train that
drives the tuning condenser and selector disc

The eondenser and dis¢ then rotate until

a result the selector disc is moved slowly back
inti! the insulation line is under the station-
setting contact. when the circuit is broken
and the mechanism stops.

MUTING CIRCUIT

When the electric tuning mechanism is in
aetion, the motor-supply voltage iz fed into
& diode rectifier circuit which applies a high
bLias to the LF. 1st audio and 2nd audio
tiubes. This prevents audio amplification and

ke the set quiet or “mute” while the
mechanism is operating.

ADJUSTMENT OF FLYWHEEL FRICTION

In normal operation, the motor drives the

frietion
1o give the
the chassis

adjustment screw
least number of
in normal hori-

The fiywheel
hould be et
reversals with
zontal position

ADJUSTMENT OF SELECTOR DISC

The brass zelector disc i= fastened to the
rear shaft of the tuning eondenser by means
of 2 set-screws. When the condenser is at
maximnm (plates fully meshed) the insula-
tion line should be horizontal., with the opera-
ting-ead at the left (viewed from rear). Theé
aperating-end has dark insulating material
rnd the brass is beveled at this end.

The =elector disc should be set so that the
contact-tip plungers in the station-setting con-

the insulation line come:s under the particula: tuning condenser and selector dise until the tacts praject not more than 1/16-in. from
station-setting contact, and the motor eircuit itaulation line Jjust passes the particular the bady of the contacts.
28év @nT 81v.
- 87V 574 . eJ7 - A
27D N AnggL.lFFEI: TIEY . - RECTIFER SUC? T T OSCILLATOR -~ /5
/ = AN 5 \ N \\ L
[0~ O\~ CHEC) 0207, a6\ . 0% o Yo
w0 (POl #0950 0 (@ G o7 Qs
'S I O ® (6 a2 50 0 TFe e (e
3 T e)/ ( S LFER A NEj 15T ® ;
S ©- INVERTER : F  AMPLRER X T 17Su- = petecTor X () 2 F
242 ~35v.e 236V. sV 236V,
. -2Ive ~UNDERSIDE -
Vi 6JS —— VIEWS ~v — o sue S 2.
) b S\ Y S - Y 242v /“@\ Y ouTPUT i
©Y B\ are /@Y e CRdC) ohde Py (R
\  amPUFER | K& SUP / N / \ 242V / (G
(@Y) O}~ 4O OO D G g (D O ¥tewen (®
R A 2ZND.T.F ~ VOLTAGES 6.3v.
® ~ ©®/ ratien N <)/ 2no-Betecor. \® ~ /  adeldiE avcs B/ EXCEPT 574 ® )
X Of PWER | N avC & 16T \ ) X/ + ® Sv ¥ ® +
~—=< auDIo G mar o —=
-3 5v.e 355v. 355y

Fi?' 4, Socket Voltages. Measufements made to Chassis unless
Values should hold within appreximately =209 with
serces-resistance. The actusl measured voltages will be

therwise indiCaied, w

set tuned to guiet point and wvolume control at minimum.
7-volt A.C. supply. "NOTE: Values with asterisk

(*} are operating voltages in circuits with high

ower, depending on the voltmeter loading.
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RADIO-C

COMPLETE STEP-BY-STEP
DYNAMIC SERVICING

(Continued from page 469)

488

vibrator will be shortened and the insula-
tion of both the transformer and condensers
endangered.

What follows is especially important
when a vibrator is replaced, for even though
I the replacement may bear the same number
as the original, it may, in some instances,
have a different reed frequency and dif-
| ferent time efficiency. Both these factors
will upset the balanced relationship which
must exist between vibrator, transformer
and buffers to insure long vibrator life.

Figures 3C, D, E, and F are patterns in-
dicating operation with incorrect buffer |
condensers under various conditions. |

Figure 3C is the type of pattern seen
when operating a non-synchronous vibrator
with buffers which are too large. Note that
the slant portion of the trace is very short
as compared with Fig. 3A. Remedy: De-
crease the size of the buffers until the slant
portion of the pattern is about 2/3 of the

YOU RE CAPABLE OF
DOING BETTER
'SERVICE WORK

“and you'll Do it — with

MODERN RADIO
‘g ¢ @

EQUIPMENT  oul amoad wl calgorant. Sien | distance between the horizontal traces, as
him brin your radle servi 2
Ilr‘l‘:-ﬁond:;;‘efg:y mmhggs \F 1o the rll‘\mu‘;_wll'\'ﬁ n Flg 3A.
3’.".,‘,‘.,‘.’,‘,,,““}.,,3{;," T Figure 3D is a pattern resulting from
mefil tlons. Lot nim teaen you prac | gperation of a non-synchronous vibrator
!.’}88?}"‘@ well as fundsmental theory. Le1 | with buffer condensers which are too small,

your work better and quicker.
Let him put somc
your earning pewer!

The pattern formed by contact chatter is
very similar in character to this (see Fig.

254 tages of Iat-

esl short-cuts Into

“julee’’

REPAIRING
et o It's got EVERYTHING! 3H). If confusing, remove the rectifier tube
supernel 2l bER o JE A Hehind vou, vou 1 | and see if a pattern like Fig. 3E is obtained.
cnce eliminailon: 95 cuvifbed for 00 Jou fthe | If so, you are certain that the buffer con-
SPECIA e s vy 05T, | densers are too small. Remedy: Increase
B OBLEMS e I Gy lneom. | the size of the buffers until the pattern
Auin.Rarllo: All- Dparable, casy-tg-understand style,

of Fig. 3A is obtained.

An open buffer condenser will be indi-
cated by the patterns of Figs. 3D and E,
exaggerated, of course, in characteristic.

whh hungreds of diagrams and

l{.
te.

Synchronous vibrators are best checked‘
with the D.C. load removed from the filter.
Be sure the filter load remains connected |
to the vibrator and secondary. Too large
buffer condensers are then indicated by the |
pattern of Fig. 3C. and too small by the |
pattern of Fig. 3F. The oscillatory transient |
shown in this figure is entirely illustrative,
and will vary with different types of vibra-
tors and circuits. The presence of this tran-
sient rather than its shape is the important
thing, indicating that the buffer condensers
are too small. Remedy: Increase the size of
the buffers until the pattern characteristics
of Fig. 3A are obtained, with no D.C. load
on the filter. Then connect the load and
check the pattern of Fig. 3B.

1300 PAGES
;_706 iLLUS.

A A

RADIO & TECH. PIJBL €O0., 45 Astor Pl., N. V Dt-pt RC 29

0 Here ts 84 154.5 cony of ‘‘Modern
Radio Servu:mg " with 10-day Moncy-Back Guarantce.

0 Here is $6.530 1S7 forcign), the ““Speclal \,.xmnh-n
tlon Price’’ for the nbove book, tofether with *Radio
Trouble-Shooter's Handbook'' (sce ad opposite).

NAME .
ADDRESS

CIT
C Send free llterature on MODERN MDIO SERVICING

[ OTHER DEFECTS

Figures 3G and 3H indicate 2 other de-
fects that may exist in the vibrator circuit
—single-footing and contact chatter.

Single-footing is caused by the reed mak- |
ing an incomplete swing in one direction,
thereby shortening the time of contact
closure and lowering the overall efficiency.

Additional buffer capacity will sometimes
seem to cure this defect but should not be
used, as the circuit conditions depicted by
Fig. 3C will result, and the life of the unit
will be short in any event. Replace the unit.

Contact chatter is not responsible for the

14 Tub gy

[HASSIS IN YOUR CABINET

TS easy to
put this blg.

I

neiw

14-tuhe world-wide Ml d - i i
Reat, 18 sout calilRetl Srd. [Eel a - pmour}t ot_' nmse'aml othelx dlﬁi_r:u.lty which
geliling waeid -ille. rgagplion oty is ordinarily attributed to it. It is important
aigel M esuu"":’};' e f 95 only when it indicates wear and needed re-
.. B-tube to - lacement of the unit. In general. if the

17-tube 5-hand p . R

models.  Vthees U | D.C. output of the power supply is steady
;‘]“0"(,,‘-"‘ low as  ROSERPTTORNETIINGG] and the pattern is steady, replacement will

not be necessary.

This concludes Part 11. Part I1I, the next
instalment, discusses Receiver Alignment
Procedure. Don't miss it!

This article has heen prepared from data
supplied by courtesy of Clough-Brengle Co.

940 TRADE-IN ALLOWANEE

on the beautiful 17-tuhe 5-band Model
shown at left. 1ou back (uarandiec.
\Vrl((- for new FREE 6’ catalog.
EASY

MIDWEST RADIO CORPORATION
TERMS JLITN 12-HH BB TPTEP PTG LIS |
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SPEED UP YOUR |
SERVICE WORK WITH
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SAVE MONEY

ON ALL BRANDS OF
PHONOGRAPH RECORDS

We have an exceptionally large
variety of standard records (play
both sides) played by popular
artists. Records of hot dance
numbers, vocal., waltzes, instru-
mental, old-timers, hill-billy, ete.,
are available. WRITE TODAY
FOR RECORD CATALOG.

FREE GIANT RADIO CATALOG for Dealers. Serviee Men
and Experimeuters s NOW  READY! Send posteard
w«lu, for yours.

UNITED RADIO COMPANY

Dept. R-1000. Newark, N. J.

RADIO ENGINEERING

RCA Institutes offer an intensite course of
high standard emnraeing all phases of Tadle
and Television, 1*ractieal tratning with medern
equipment 3t New York and Chlcago schools.

Also  specinllzed c¢onrses and Home _Study
Courses under *No obligatlon” plan. Catalog
Dept. RT-39.

RCA INSTITUTES, Inc.

A Radio Corporation of America Servico
75 Varlek St.. New York 1154 Merchandise Mart, Chleago
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KILLING THE
"INTERMITTENT" BUG

Continued from page 471)

FEBRUARY,

for

will glow on as little as 5 volts, while they
will al! take as high as 14 volts safely. They
are not only ridiculously cheap, but present
a pleasing and professional appearance, and
are readily mounted. Drill the mounting
hole just large enough for bare clearance,
insert the bulb, and snap a few turns of
smail rubber bands around it on each side
of the panel. Allow the bulb to project
through the panel about %-inch. The socket
is then supported by the bulb and the wir-
ing. The rubber bands are inconspicuous,
hold the bulb firmly, and obviate the neces-
sity of an escutcheon, since they eventually
semi-vulcanize into one solid mass. Thus
the light forms its own jewel, bezel, and
mounting bracket at a cost of 2%ec.

PROCEDURE

Procedure usually differs with the per-
son, but I plug the set in No. 3 socket and
check the drain, then return it to No. 1
for routine analysis unless the complaint is
noise or “cutting off.” In that case I give
the set 10 or 15 minutes at about 130 volts
to speed the warming-up process.

1 also apply high voltage if the set ap-
pears to have nothing wrong with it when
placed on the bench, for though some cus-
tomers are imaginative they're not all
crazy. 1 must point out that this brief over-
load of about 10 per cent will not damage
GOOD parts, for the normal safety factor
is several times greater. Those parts that
are about to quit will pass out quietly and
conveniently on the bench instead of 8
days later in the customer’s home. If you
are thinking of that fishy look you get
when you tell a man there are 4 bad con
densers in the set, just remember your
reception on that call-back when you try to
say “but this is a different trouble.”

——Deor Editor ., . . .
Continuned from page 470)

indicator. The wunit has retractable
‘patch-cord” test and antenna leads,
eye-level indicators, and several as-
zoyted “short-cut’ circunits such as the
one [ enclose. (Figs. 1 and 2 in the
article printed here.—Editor) Speedy
analysts and repair result from eom-
plete, accurate, and accessible equip-
ment, and convenient and comfortable
working conditions.

During the past year ! have enjoyed
the unanimous praise of both layman
and technician. [ feel that others may
be interested. If your publication i of
the mame opinion I shail be glad to
submit an article or series of articles,
together with photographs, design
data, circuits, working constructional
drawings, and arguments for the trend.
That it is a trend is evinced by the
feelers extended by several instrument
compunies in past months. My unit is
gseveral steps ahead.

Thank you for your consideration.
Yours respectfully
HarL Q. Piery

Hollywood Turns to Radio!

Read how Radio is increasingly influenc.
ing the production of motion pictures
«+ .. in the March lIssue

|THE RIDER ‘
CHANALYST -

| testimonials on

\

HE SIGNAL'S the thing in
which the customer is inter-
ested. the signal’s the thing

which you must restore to nor-
malcy. the signal’s the thing you
should check beiore applying
any other test or series of tesits.
This because the signal is Funda-
mental. With the Rider Chan-

| alyst you follow the signal right

threugh the set ({from antenna to
loudspeaker) as fast as you can
move d probe from point to point,
Thus you guickly localize the
trouble and eliminate guesswork
as to its source. The Rider Chan-
alyst has been proved by com-
petent servicemen in all parts of
the country who have sent us
its time-saving
efficiency. But—don't take some-
one else’s word for it--see for
yoursell—get a demonstration of
this sensational frouble-shooting
instrument from yvour jobber.

*“ ‘There’s Only ONE Rider
| Qhandlysl. "Compare it with
AWNY other instrument.”’

Ge"gg ~ B

il-;umivsl . ‘nm':v-'.

THE MOST 7-una(amem‘a:/
METHOD OF TROUBLE-SHOOTING

Professor Probe 5’4,5.-
“ALL TROUBLES

IN R-F AND |-F SYSTEMS

ARE NOT MISALIGNMENT*’

"Many of the defects which influence
the signal are to be found in r-f and i-{
systems. The signal voltages in antenna,
r-f, i-f and mixer circuits may vary from
a few microvolts to as high as 50.000 or
75.000 microvolts. The Rider Chanalyst
is the ONLY instrument which can be
used in r-f and i-l systems to measure
very simply such signal voltages during
the process of amplification. rectification
and frequency conversion—to most rap-
idly localize any defect.

“In addition. the Chanalyst provides
means for medsuring control action in
avc. afc and discriminator systems——a-f
signals—and for localizing the cause of
hum. distortion or intermittents. And this
it does without interfering with the nor-
mal operation of the set.

“Next month I'll give other examples
to demonstrate that in radio irouble-

shooting—'The Signal's the Thing."”

The RINER

Y Chanalyst

SERVICE INSTRUMENTS, INC., 404 FOURTH AVE., NEW YORK CITY
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Do yourselt a good turn and let that
go0d old scout ~"Old Man Centralab"
with his ADASHAFT kit . .. . h
swell metal box. hinged. contains ten Midoet
Radiochms, five types of attachable shafts, etc.
This kit wili enable you to 00 some mighiy
fine “-deeds’” for more than 400 difierent makes
of receivers . . . . actually thousands of differ.
ent models. See your jobber.

MIDGET RADIOHM
ADASHAFT
KIT

Cen

MILWAUKEE

WISCONSIN

TESLA-OUDIN HI-FREQ.
CoILS

20c Ea. in order for 10
{Data and Drawings only.)
36” Sp'k Tesla-Oudin Coil 40¢

(1 K.W. Exc. Trf. Data.

included FREE!)

8” Sp'k Tesla-Oudin Coil 40c
(1} K.W. Exe. Trf. Data,
included FREE')

3" Sp'ik Oudin; 110 Vit.

“Kick Coil” type...... t0c
3” Sp'k Tesla Works on
Ford Sp’k Coeil ....

1” Sp’k Violetta Hi-Frea. Coil. .. =
FREE with order $1.00 or more-—20 Tricks
with Hi-Freq. Coils (40c separate)

260 ELECTRIC PARTY AND LODGE TRICKS!
Loads of Fun!
to Shock ‘em!............40
Order with other prints.
See special price below and save,
SOLENOID AND MAGNET DATA
Get_ Our List!
20 Telephone Hook-Ups—Build your Own 40c

YOU need these DATAPRINTS!

Electriec Pipe Thawer Welding Transformer,
100 Mechanieal Move- 2 K.W.
ments Rewinding Armatures
20 Motor Hook-ups Einthoven String
Resistance Measuring Galvanometer
Bridge 20 Simple Bell Circnits

Special Pricea:
4 prints $1.00; 10 for $2.00;
40c each, single o_rders.
The DATAPRINT Co.
Lock Box 322B, Ramsey, N. J.

e
=

How vasisadlc

RADIO.-CRAFT

THIS HOME—WIRED FOR RADIO

(Continuned from page 461

Therefore in squaring the frames around
the speaker brackets we must make eertain

| that the 2” x 4” pieces used ave placed with

their 4" side faeiny front. This provides a
2-in. clearance to the back of the wall;
maintaining a clear air eolumn.

To absorb the back wave it is necessary
to line the air column in which the speaker
is to be mounted with some sound-absorbing
muterial such as acousti celotex or rock
wool. This material should be at least z-in.
thick.

ARMCHAIR CONTROL OUTLETS

In certain of the rooms it may be desir-
able to have armehair controls so that when
comfortably seated in front of the fireplace,
for instance, or at the dining-room table.
it will not be necessary to go to the wall
to tune-in stations. For this purpose there-
fore it is necessary to have one or more
outlets in these rooms so that the portable
armchair control need only be plugged into
them. Three of these outlets are shown in
the floor plan diagram printed in Part I.
Their location in other homes will depend
entirely upon the individual preferences of
the prospective home owner.

Figure D shows the preliminary wiving
for one of these outlets. It consists merely
of a standard electricians’ Gem box into
which the wiring cables are run. The outlet
itself, a Yaxley 22-contact “convenience
outlet,” is also shown in the illustration.
The actual wiring of these outlets as well
as that of the speakers and other remote
units will be given in other installments.

RUNNING THE CABLES

DATAPRINTS |

tfor FEBRUARY, 1199319

bracket can be freely swung open on its
hinges. For the armchair-control outlets 6
ins. will be enough.

Make uno connections to any of the ap-
paratus yet. This will be done after the
entire house is completed. and will be dis-
cussed and illustrated with detailed sche-
matics in a subsequent installment.

WIRING FOR THE "TELECHIMES"

While we're at the stage of preliminary
wiring. we might as well run the necessary
wires and cables for the “TELECHIME”
Paging System. Refer to Fig. 4. The panel
mechanism will probably be placed in the
cellar, on the same board with the house
lighting meter and fuse block. From this
point therefore, run the following wires:

(1) A B-wire cable to the “TELECHIME”
niche in the vestibule.

A 5-wire cable to the keyboard out-
let in the dinette. (See Part 1 for a

(9
L

discussion of the “TELECHIME"”
Paging System.)
2
B
0=3e’§#|cu.
STUDS
" 2Tx4T
FRAMEWORK

The system calls for a 15-wire cable but l !
since we could not readily obtain such a SHEATHING \
cable we used two 7-wire Birnbach cables. { i
each with a shielding jacket which we will v
later tie together and utilize as the 15th PV‘Q:fIER I
wire (which is at ground potential any- -
way).
Figure 3 shows just how to run the %
cables. Keep tl'xem short and try to run as | veRTiICAL
many as possible beneuth the floorboards STUDS
among the beams so that if the wiring plan -
later on becomes lost, the Serviceman will
have the least possible trouble traeing the FRSME-
cables. In the diagram, the cables shown WORR
dotted run below the floor. all others run .
inside the waualls. Leave about 18 ins. of —~—
cable protruding from each speaker niche B (EED
so that after all connections are made. the MIEwS)
e mm—— ——— —— WaLL PLA | A Fig. 2. Details for
S _1,"}’ Téb‘i'&rNLAc'E “'squaring off'' the
Tt BOARD speaker brackets. Note
that whereas fhde vertical
9 th
4 FRONT - REAR- TELEPWONE ;::d,,,‘e:;:k is %ﬁ; 25
DOOR DOOR BUTTON Jeep, thus providing a
==~ | REAR view BUTTON BUTTON / eep, P i
Mo | REYBOARD. o [ 2 27 clearance for the air
RECEPTACLE i AP I A e column.
) O™ ~t
- ~ 1
‘ [ ]
« Fig. 4, Wiring dia-
gram for the "TELE-
2 " CHIMES." The step-down
| . Q” 1 transformer in this sys»
1 ML o 7 tem replaces the ordinary
o2 4CH|N\E3_©§€:O—\#5582 | bell-ringing transformer.
L ! a3 i\ Further, since this trans-
] 5 AMD. F former will always be
I-G4 'FU%E N across the line, it will
. 5 ISE&CT’%-}RY be used to energize the
| ! N “"On-OF" relay for the
- (C}f built.in radio system.
: == i
| |
o PANEL /
FIMEGHANISEY BATHROOM 4
£ _ . B! ON
| 110V A.C. ONLY
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(3) Two wires to the front-doaor button

(4) Two wires to the rear-door button.

(5) Two wires to the button near the

telephone.

(6) Two wires to the safety button in

the bathroom over the tub.

This completes the preliminary wiring
for the “TELECHIMES."

All cables for the entire built-in radio
systeni are now in place as are all the re-
mote speaker brackets. Before we can pro-
ceed with the actual wiring of all units we
must wait until the interior of the home is
completely finished. However, in the next
installment we can go ahead with the neces-
sary preparations for adapting the master
receiver to the radio system, which in itself
is quite a time-consuming task.

Caution: For the purpese of illustration |
Fig. C shows one of the speaker brackets
completely mounted with all its components.
Do not actually mount any of the equip-
ment on the wooden brackets until you are
veady to wire them, for they may be dam-
aged by the carpenters, plasterers or others
of the swarm of workmen busy on the
house.

i lers,
11and thousands of radio Dea y
S::victmen, Amateurs, Sour:fl‘
Men and Experimenters agree!

=Y,
<

ok as complete

lues
«180 pages of renl va
like 1}‘3“‘ never seen before
—all in ALLIED's free 1939
Radio Catalog!”

-

® You never saw a radio bo
as this ALLIED Catalog.
Everything in

‘s what
D's 1939 Catalog! That's w
:nléI;LERasdio is saying, because the Ll;lalgg
Catalog is packed with over 14,000

¢ values

List of Parts

® Sensational nev

., ) . e $6.95-—ad- : OF ° it the lowest prices, because
1—RCA Victor model U-130 high-fidelity v;iiese?ea'{‘:rd:;? }ge’wk’-‘.fn:’;. KAnCi}ghxé: KCIT]E?)"qu:hC‘ ﬁm% Radio House,

radio and phonograph combination;
pushbutton
switches, type 2168 (7 for remote tuning

i i i the
i radio exclus_nvely. serving
:aﬁlcg“\:;(‘:s]d quickly, efficiently, economically.

\ today—it's mot
Send for ALLIED's Cglox:)l‘?‘ﬂ;it's e Buving

" battery sects, sels for A
]ﬁ% ‘1,52 Vnolbte. 6 Volt and auto operation.

acked
Models from 4 to 16 tubes—all bAlseo.

Mallory-Yaxley  multiple

N . . A trongest guara.nwe! o t 2
and 1 for use in the armchair control ?:te.ltag:)oio-sr;?lif combinations, phrui?:‘i g’:}iydg‘?ﬁi"fhg’;::ﬁﬁ: of wise, value-minded
7 —Mallory-Yaxley 500-ohm *“T"-pads, type graphs, record plﬂyerz'ﬁ:;c-y;‘\‘l gI:ERwr radio men

exceptionally low to

T-500; Shvings and bigger profits!

RCA permanent-magnet dynamic speak-
ers, model MI1-6248-A
7—Mallory-Yaxley pilot light brackets, type
B-310 (bayonet socket)

outlets, type 122;
1—Mallory-Yaxley single-gang outlet for

7—Mallory-Yaxley 6.3-V. dial light bulbs, : ‘ r
3 ;;x?lelo]r:rz\(:l')(illyonxe:ll:)iz;)si:sco nection plug ML
- -Yaxley n nne
__HAM GEAR...TESTERS

Giant Ham Sec-  All leading lines

antenna and ground, and A.C. power i new Radlo's Targest of tube checkers,
clutionary . newcst
connections, type 133; | Knight Sou:dnseb'x‘ems- from ‘00%5 :.ce:cn;m'_s“;‘;l;:o ;grl‘llcr:ﬂers, Na-  set le;::iri.h::::;:;
1—RCA autotransformer for matching out- wattd, in stand.al'& ar:gbidli-luix:b ";see Cell Kit. Electric uor:ial. 1‘]';'::\';‘;‘:, " Rider, Supreme,
put of master receiver to the remote els. New 3)0 l-‘:‘lzctric Guitar Ampli- Fence Conrol . !;’:Dr"mion_ Tiah, Triplett, Readrite,
speakers, type MI-4603; ;ill‘:s"{;;‘:::er' Power Stage, etc. 1(\1! . ‘00, dc‘l“s‘fr"",frﬂ:(e G.T.C., Sargent ete
¥ . { » H n roje
1—6.3-V. transformer for the remote dial the most complete lmi‘a?l(\or:g-:l:’g% ‘I’,.m Lists. equipment!

equipment in any

lights:
Birnbach Radio Co. 250 ft. of 7-conductor
shielded eable, color coded, tvpe 977;

1—RCA *“On-Off" yemote-control 24-V.
relay;
MISCELLANEOUS

{The following items are not part of the
radio installation but are interesting and
allied developmenis vorthy of incorporation
into the “Radio Home.”

Model 446 Aristocrst “TELECHIMES"” by

General Kontrolar Company, Inc.;
6—General Electric single-pole mercury-
contact toggie switches, type GE-3088,
with plates;
6—General Electric 3-way nmercury-contact |

switches, typc GFE-3021, with plates.
——— T AR e

CLARENCE H. MACKAY DIES

Last month Clavence H

Mackay, chai r- |
A the board he Postal Telegraph |
 §
NV . ' ]
n L Is the t ]
/or ere silenced f inu

Also v d
wide radiotelegraph network of Mackay
Radio & Telegraph Co. (Callf.), and Mackay
Radio & Telegraph Co. (Del.). Mr. Mackay |
was director of both companies and <hair- |
man of the former; both companies are
subsidiaries of P.T.&C.C., and maintain
radiotelegraph service to 16 key cities in
the United States.

IT'S A FACT!

enough to fill 80 standard size

e

RADIO SPECIALISTS NEEDED

Modern receivers with their complicated circuit sys-

tems have knocked out the old time cut.and-try
radio fixer. Trained men with up.to-the-minute
knowledge are needed to service these new sets.

of practical lesson:
Radlo service engineer.
are also furnished.

start.
its own way.
book of details.

OF EXTRA COST

Tn start you making money
without dela
¥ ¢

oUW h
Annlyzer and to
Point Resistance Tester.
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In 1938 ALL‘ED(:;‘S
and information—auickly, BCC\:;:“;L:B__.-And we're pre

PRACTICAL TRAINING
AT HOME

Qur home study course is practical *shop and
beneh” training cambined wlth a therough set
prepared by an experienced
Four working outfits

MAKE SPARE TIME
MONEY

Our training is complete and practical.
show you how to make money almost from the
The course ean easily be made to pay
Investigate now,

: rs asking for advice
e mle!r 1%2{2?'2 ‘:&)eut 20 million words,
PerEod wo'r pared to answer more jn 19391

ALLIED Radio Corporation

t. 2-B-9 ]
:!);Jp W, Jackson Blvd., Chicago,

Send me your 19639 Radio Catalog.

ni.

Namo

Address

HERE IS YOUR OPPORTUNITY

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

WHAT R.T.A. STUDENTS SAY

Norwoad, Onlo

¢ connected with a large firm
Manager and
thamks for your

I ha
as Radin Servire

S tup

kvl dhio
From 1. 1 10 Dee. 7, 1936, b1
repuired 163 raudles and put up
43 aerlals which is very good for
part time work while studying
your course.

We

write for free Chas. Koerber.

RADIO TRAINING ASS’'N OF AMERICA
Dept RC-29, 4525 RAVENSWOOD AVE., CHICAGO
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K SPRAGUE
450 VOLTS]
N7

HOW GOOD IS A

MIDGET CONDENSER?

The answer is they're better than you
cver thought millget condensers could
possibly be—that is, if wyou specily
Sprague ATOMS. These tiny dry elec-
trolytics are made by an exclusive
Sprague etched foil process. They iare
smaller, better and unconditionall
guaranteed against blow-ups. Low leak
agre positively prevents over-heatin

Build-up is amazingly auick. They'l
stand hizher voltare surges than most
lurre condensers. In short.

ATOMS are unexcelled fo
universal use—just the
thing to save money and
still et real Sprague qual-
ity. DUAL COMBINA-
TIONS as well as 3

Here's Where You
SAVE REAL MONEY

Shown here is a
typical ATOM
value—an 8-8 mfd.
450 V. unit only
17 x 2%", listing
at $1.00. A single
section 8 mfd. 450
V. ATOM lists at
only 60¢. Think of
the money you
save!

SPRAGUE PRODUCTS co.,

North Adams. Mass.

SPRAGUE

ATOMS
"/”z'yét[ejt /l{[/yetd oé -Q//‘

MONEY
SAVING
CATALOG

Just off

New 1939 Camden 5 Tube
RADIO-PHONE COMBINATION

Superh performance. Police

calls and broadeast phekup.

Plays up to 127 gperords v
}‘)',"vn'uulc K|peaker.  Walnut e
rLis! Tach ey
£16.95. Lots 3 5.95 ==
net each with tubes S

ELGIN ELECTRIC RAZOR

sensational Value! Qulck,
clean shaves withoul brush,
blades or lather. No Cuts

No {rritation $l '39

AC. Net each
AIRMASTER 1939
§ TUBE AC-DC RADIO

Blmm “Littie Radio* Vawue
Amazing volume, superb tane
Hiuminated airplane dial. D3
namic speaker.
$6 95 Range 340- 1050
& KC. In rieh wal
with tubes nut cabluet.

[RADIO CIRC ULAR CO.

8roag New York.
913 B oadw e, Yo BARGAIN

BULLI-'I'I\ Ko obligatlo
Name

Address

Cn.

RADIO COURSES

New Classes Now Starting
RADIO OI‘FR:\TII\(‘-—BRD ADCASTING
/ @ RADIO SERVICING a practical course
/ @ RADIO AMATEUR CODE @ TEI.I'Z\’IS!ON
@ ELECTRONICS—1 yr. day course 2 yrs, eve.

State

4 W. 64th Street New York City

Dsy and Evening Classes. Booklet Upon Request.
New York Y.M. C.A. Schools/
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UNIQUE SOUND EFFECTS

(Continued from page 457)

after drinking from the bottle the White
Rabbit had left on the table outside the
Garden.

They put Alice in a gobo, a sound effects
screen with one “live” and one dead side.
Alice stood on the alive side and talked in
a very little voice. Then, as she grew. her
voice was fed through an eche chamber
which is a long, acoustical labyrinth adding
reverberation to the voice.

A simple, vet somewhat effective echc
effect can be produced by placing a dvnamic
microphone. face down, in the hole of a
grand piano sounding board. With the top
of the piano half-open and the dampening
pedal held down so as to leave the strings
free. voice or sound effects are directed into

| the open piano. The strings of the piano

sturt to vibrate and give a microphone pick-
up that simulates anr echo. This has been
effectively used on such a program as “Ren-
frew of the Mounted.

The Sound Effects department is never
free from the possibility of emergencies.
One night, during a *“Gangbusters” broad-
cast. sound effects engineer Ray Krumer
suddenly discovered that the hose through
which he meant to blow bubbles in a tank
of water to represent a drowning man, wa
missing. The cue was coming up. There was
nothing for Kramer to do but sturt to
drown himself. He ducked his face half into
the tank and blew his own bubbles the way
nature would have done if she'd been con
sulted. (The tank is a wmetal one, with
canvas lining to prevent picking up the
sound of water slapping against the sides.
Kramer removed the device, which when
turned. gave the effect of lapping water.

One of the most amusing sound eflects-
1t got a good chuckle out of Pierson him-
self—was the one Max Uhlig used to milk
a cow over the air. He used 2 ear syrinpe
bulbs filled with water and a big bucket.
It was perfect.

Leaving this network, let’s see what’s
new in sound effects on a competitive net.

N.B.C.
The increasingly high fidelity output of

broadeust receiver and proportionately
improved frequency response of the receiv-
ers themselves have made it not only pos-
sible but necessary thut sound effects be
altered to suit the trend

Thus we find that shots are no longer
produced by whacking a stick across a car-
ton or the padded scat of a chair. Instead.
real .22 or .38 pistols are used at the
National Broadcasting Co.

Before the department was established,
th wund of a closing door was made b;
dropping the lid of a studio piaho, but now
there are 23 real «oors, in portable frames.
that supply the door-closing wants of broad
casting in Radio City. Door-closing and bell
ringing are the commonest sound effects
used

For several vears salt poured over crisp
lettuce leaves was the standard sound effect
for rain. The rain machine in use today at
N.B.C. headquarters. however, is a complex
machine that now produces the sounds of &
different degrees of rainfall. The secret to
the faithful sound is the controlled sprin-
kling of birdseed upon gauze impreghated
with cellophane and stretched taut in a
frame, and upon 4 other surfaces each of
which produces & sound of slightly higher
frequency.

Cellophaue, incidentally, is versatile
mimic itself. Crumpled properly in the
skilled hands of the N.B.C. sound techni-
cians, it sends through the microphone the
sounds of frying eggs, burning wood, the

nupping of dry twigs as they are trampled
upon

The sound of swishing water made in the
Show Boat broadeast and others requiring
such “scenerv” is nothing more than a
miniature reproduction of a steamboat
stern-wheel turned by a crank in a tub of
water. A rocking tub of water makes a
noise like waves, and commion household
brushes make a perfect imitation of the
wash of surf.

The chief technician was asked one day
to make a noise like 2 men crashing through
underbrush. He picked up a whisk-broom

ECHOES WHILE YOU ;
WAIT! {

Echoes as you want them
—long or short, loud or
soft—are now avonlable
upon request. The “‘echo
chamber'' does the trick.
Sound projected info a
short, medium or long
room — cement.and-lino-
leum lined bounces
around and around, until
it finally reaches a micro-
phone at the far end as
a short, medium or long
echo, respectively, at
N.B.C.

-

_J 7 Antenna

‘ Lrl Swec.kers ;
|
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experimentally and crushed it in his hands
It did the trick
Scores of new streamlined sound effect
have been installed in Heollywood Radio
{ rt he exp 1
which followed the opening of the new
[ M leastin tudios.

»fFec!
1 i Mo
t!
cer hide that measured 7 feet square. The
>ffect s ac
t d 1In Ne York to 7] w1
by Harry Saz, chief of N.B.C.’s sound effects
lepartment in 0
Move tl lei me from a new type
thu heet ) ph
The =heet of bronze, i feet long and 6

es wi the si effect |
tvpe thunder sheet of palvanized t ]
teet lony

ECHO CHAMBERS

The lonesomest studios in Radio City
(New York) are 3 small chambers opening
off # narrow corrider on the 9th floor. The

nly persons who ever visit them are oceca-

sional engineers who test the wicrophones
and the nearby amplifier to make certain
that evervthing is in order. FEven to enter
them, the engineer has to open 2 heavy
soundproofed doors. the one immediately
behind the other.

It is extremely doubtful if an artist ever
set foot in one of these rooms, yet voices
and music frequently fill the barren spaces.
Recently, when millions of N.B.C. listeners
gave ears to Snow White’s wishing song on
the Rudy Vallee and Johnny Presents pro-
gram, they hecame aware of fine resonant
echoes. They visvalized the wistful princes
as singing into the wishing well. That was
when the singer's voice rang through ai
N.B.C. echo chumbe)

A radio echo is eusy enough to supply,
but the fellow who wants one in his pro
granm positively has to notify the engineer-
ing department in advance. The artist may
supply the sound, but the engineer has to
furnish its echo—long, short, loud or soft
any kind the artist wants. The technical
lads, however, must have a little time to
et their echo factory connected with the

1.

The N.B.C. engineers have, during the 6
vvars they have used echo chambers, evolved
some neat little tricks. They can, for in
stance, tack an echo onte one sound and

oadcast anoth ound, from the same
oadcs £, say seene ante
chamber ofl a great hatl where the music of
an organ reverberates in vast yaces. It
was also used in the 2 broadeasts of Snow
White's wishi ng. except th: re the

studio engir ad 0 fa
swite ff, of 3
1Ny p es
1 e re routed
c } o

t t
«“
n
the he Al
‘. 25 Y @ .
at separate n e. The 0 also opens
with the assistance of the sound effects man.
Then the control engineer siwitches on the
~

Jont followi
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£IRST TUBE TESTER

NEW SUPREME MODEL
303 TUBE TESTER

A Zupreme first w 0 1 n lpg QT
Dl ¥ B selector s )
I 1 Inat d i ¢
A 1 right at your finger tips with a Subreioe [k Battu
K
U € AN [} Lar nat o o Vest
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. single ended 1 tubes sueh 1he 6T
S ; ng the new ot filuments J| L
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-ck ner 3 leaks heck hmtwern e
a elements, or | un
v ea1 f n v (LA lest
« a te tesis veetir
13 L y ushig this mo plete tube test.
& est t nan-pamdng,  casity vallle. ratary, tw
wlerneuth the junel which has heen marked with
p t t her to its correspraidingly funedional
2 1 tuhe thoe ting in large. easily I tizures.
k to right. Na inmping back amd for
I 1 r hoy whi open or gualhiy tests of a
3
\ o i D |
[l Whe k leak
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on pay fe
TODAY!

CASH PRICE

$4.34 down and $4.34
per month for 9 months.

33950

SUPREME INSTRUMENTS CORP.,
Greenwood, Miss,, U, S. A.

Export Dept., Associatéd Exporters Co., 145 W. 45th St. New York City ... Cabic-Address: LOPREH. New York

OPPURTUNH'Y To GET TH'S FHEE BUOKO Only a few copies of the 1538 RADIO REF
YOUR LAST \ ERENCE ANNUAL are atill available! 1°'s the
681G, FREE BOOK of 64-paf€s you receive when you subseribe to RADIO.CRAFY. The ANNUAL covers set building
servicing. public address, lest équipment. plus a number oF other intvresting topics, Send your remattance of One
Dellar to RADIO.CRAFT. 99-R HUDSON STREET. New vork, N. Y.. and you will receive a subscrintion to RADIO-
ERAFT for Seven Months, and your copy of the 1938 RADIO REFERENCE ANNUAL will be mailed postpaid immediately.

eve [t u

¥you  exa when and where to

tune In any program, anywhere
AT Aaid

Greenw M Time. eic. Worka

(M

Catalog upon request
SOLAR MFG. CORP., 599 Broadway; New York

lce! Send 50¢ now!
RADIO & TECHNICAL PUBL. CO.
Dept. RC-29 4s Astor Pl
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COMPARE ITS VALUE
dollar for dollar

WITH ANY OTHER COMBINATION |
TUBE AND SET TESTER

Two great RCP instruments—the Tube Tester
and Universal Multitester—are combined in
Model 800. Tests all type tubes: makes all
tests at RMA specified voltages and loads:
414" square meter: individual hot interele-
ment short and leakaye tests : meter line volt-
age indicator; § A.C. & D.C. voltage ranges
0/56/50/5600/1000 : D.C. milliamps 0/10/100/-
1000; D.C. ammeter 0 10. Ohmmeter 4

ranes from 0 to 10 megs: low ohm measure-

ments below 0.1 ohm: D.B. meter—8 to 55

db. in 4 stages: condenger leakage check and

features that make this insiru-
“huy

many Other
ment the outstanding

Fully equipped for
loctal tubes.

Model 800 combinallon

tube and

sel tester $27'95
Model 800A combina-
tlon tube and set tester.
with Model 503 plik

by roisier $37.70

Complete descrip
tive !terature on
reyuest. RCP In.
struments avall:
abte at all lead-
ing  distribulors.
i1 not stocked by
vour local jobber
order dlrect and
advise name of
local distributor.

of the scason

&
5¥

_M
_0(,; ol

WADEO BITE 2t

NEW YORK CITY

trained men.

Get your training for suc-
cess the |. €. S. way —the way
that has proved itself through
nearly 50 years of home-study
leadership. 1.C.S. Radio
Courses can make you an ex-
pert in this field of rich re-
wards. [#'s up to you!

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6677-E, Seranton, Penna.

Send me=—frec—informatlan on subicct cheecked

O Radio [0 Radio Service Man
[0 Radio Operator J Electrical Enginser

ﬂa""“‘mﬂ

SN/

s

NAME...coiciiirinnsiinn s arsssesrssssmaresniss se er e ssanannn

FOR DEALERS AND SERVICEMEN

FAST SHAIPMENTE inade Genulne
Phileo Parts and Tubes

Send 10c postage for Philcc REPLACEMENT
PARTS BOOK.

Catalogue sent FREE
WILLIAMS PHILCO Inc.

ADams ST, PEORIA.

an¥where,

804 S. ne.

f‘

:b. e ‘!\q. D o ‘
i CALLS l
_Q_'.‘
£ TRAINED MEN!
Ea ® Radio is still young. The in-

s ! dustry is expanding. Its future
e is bright. And radio needs
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UNIQUE SOUND EFFECTS

(Continued from

echo chamber. The next words have a fine
large echo, footsteps ring out as in a vast,
empty space.

What has happened? The electrical en-
ergy representing footsteps and voice has
been split. One part was diverted to the
echo chamber where it was strengthened
and then reconverted into sound in 3 loud-
speakers. Each of these loudspeakers is
connected to long, cement-lined tubes. One
of the tubes is 40 feet long, another 60
and the third 80. All terminate in conven-
tional horns opening into the echo chamber
proper.

Sound travels slower than electricity,
which has the speed of light. It is apparent
also that a sound will be staggered in the
3 tubes. It will come out of the shorter tube
first, followed by the same sound at the
briefest of intervals from the second and
third tubes. That, in itself, is a fairly good
start on an echo; but N.B.C.'s engineers
like to add a few hundred more faint foot-
steps and voices to echo the original sound.

So they release it into an echo chamber.
This is a room, about 8 feet high, 8 feet
wide and 16 feet long. The floor is of
cement, covered with a fine-grained lino-
leum. Walls and ceiling are of smooth, hard
plaster. covered with a glossy paint. Alto-
gether, the footfalls and voices have every
encouragement to bounce around and mul-
tiply before they are picked up at the other
end of the room by another mierophone.
Then these synthetic echoes rtejoin the
main transmission line where they follow
the original sound.

All of this, of course, happens in seconds.
There is a slight echo in the main studios
at Radio City. but this is considerably less
than half the echo in an ordinary living
room. (The studio echo measures about
75/100 of a second, while an ordinary living
room has a reverberation period of about
1% seconds, and the echo chamber, bare,
resonant and hard. has a period in the order
of 3 seeonds.)

RECORDED EFFECTS

Until 4 vears ago, every sound required
had to be produced in the sound effects
workshop, frequently requiring intricate
operation in the studio. The craft of pro-
viding sound effects had grown to such
proportions by then, however, that the first
of 7 companies now providing phonographic
recordings of sound effects began te offer
N.B.C. any and every sound that could be
captured and canned.

With all the multitudinous sound effects
still produced in the broadcasting studio,
the N.B.C. library of sound effect record-
ings consists of about 1,000 discs capable
of furnishing the astonishing total of 4,000
different sounds.

One record has the sounds of sereams,
snoring and typewriting all on one face;
and another offers 20 seconds of a Model T
Ford running continuously, 40 seconds of
the same vehiele starting, running and stop-
ping, and 20 seconds of a Collie dog bark-

| ing. The library provides numerous com-

mon sounds such as railroad trains, air-
plane motors, shouting and applauding
crowds and animal sounds. At that, it is not
infrequent that a perfectly live actor will
be called into a studio to roar like a lion
or crow like a rooster because the necessary
sound produced that way can be cued into
the continuity with less chance of delay.
It is the sound effects department’s policy
to use phonographic records only for such
sounds as cannot be produced practically
within the studio in some other manner,
but since railroad trains, airplanes and
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many other cumbersome affairs cannot very
well be hauled into the studios the turn-
tables are whirling their phonograph ree-
ords much of the time.

In Hollywood Radio City, new record
cabinets, containing 884 bins, hold hun-
dreds of sound effects records, which con-
tain a total of more than 7,500 different
sounds, ranging from bird songs to artillery
fire.

Historical in its significance is a record
of the actual sound of Hitler’s entrance
into Austria. Marching troops, bursting
bombs and rolling artillery wheels can all
be reproduced from N.B.C. records.

When New York was in the grip of hur-
ricane winds, sound engineers caught the
howling of the gale high up in Radio City.
The sound of the hurricane will be heard
by N.B.C. listeners through a record added
to the Hollywood library.

Church bells, the roar of the China Clip-
per, the rhythm of the goose-step and the
screech of a skidding automobile in the
Vanderbilt Gold Cup race are a few of the
contrasting effects available on records.
There is even a record of the actual swarm-
ing of bees!

3 MEN ON A SOUND SET-UP

At N.B.C. it's every man for himself, when it comes

to operating the 9 sound-effects turntables shown

above. The record library includes over 4,000 differ-

ent sound effects; how many could wyou think of,
offhand?

B.8.C.

When the British Broadcasting Co.'s turn
came to do a sound effects job on a broad-
cast version of “Snow White, etc.,” the
suhject was handled quite differently from
the N.B.C. treatment mentioned above.

A pair of secissors and a bowl of pea
soup are hardly orthodox “instruments” for
use in an orchestra, but Styx Gibling, the
drummer, used them as 2 of the many
effects he invented for the recent broadeast
version of “Snow White and the 7 Dwarfs”:
he clicked the scissors in front of the micro-
phone to represent the squeaking of mice,
and blew down a tube into the pea soup to
make the “witch’s cauldron” bubble.

An issue of the Times of India some time
ago disclosed another unique sound effects
arrangement used by B.B.C. to air Robert
Louis Stevenson’s thriller-novel, “Mark-
heim.”

In the story, Markheim murders a dealer
in antiques, urged on by the inner voice of
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his mind and afterwards he is visited by
an hallucination in the shape of Mephisto.
It can be readily understood that such a
plot, which makes great demands on sound
and comparatively little on the visual pow-
ers, is ideal for radio. But the producers
were up against difliculties in “‘casting’” 2
voices. both disembodied. The mind of Mark-
keim and Mephisto. llowever, aided by the
engineers, they employved a very effective
method.

Two separate actors were used and a
touch of reality wus given to their prompt
ings by the way in which the sound control
department manipulated their voices. The
“inner voice” of Markhein’s mind, as
played by one actor, had its harmonies fil-
tered out, and was small, but clear yet un-
real. Mephisto. once again with the aid of
the engineers who had to control separate
microphones, had a similar voice but was
allowed to have full harnowics wdded.

MAKING A SERVICEMAN'S

TEST UNIT THE "SUPER-GENO-

SCOPE"

Contiitved from page 475)

THE SawT00TH OscirLator FREQUENCY
RANGE AND CONTROLS

Range: 15-25,000 cycles
Sw.4—Pos. (1)-15. 2)-60, 3)-220,
(4)-900, (b)-2,500, (6)-10.000, (7)-(8

25,000 cycles.

R14 is the Variable Frequency Control
which varies the frequency between any 2
points.

The video image of a complete cycle, of
the voltage being analyzed, is visible when
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[
Full tuning range of
"HO-120

9.7 to 555 meters
(31 — .54 me.)

Q-120

it is equal to the frequency voltage of the |

sawtooth oscillator. If the frequency of the
oscillator is one-half the frequency under
test, 2 cycles will appear, 3-1-5 cycles.

A frequency calibration of the sawtooth
oscillator is primarily unimportant duec te
the instability of the circuit, line fluctua-
tion, depreciation of tubes and parts. Thus
an aceurate calibration will not retain its
accuracy. Also the oscillator frequency is
not used as a frequency standard but rather
as a sweep frequency in relation to the
frequency voltage under observation. The
possibility of error also arises in that any
such pattern is difficult to stop without re-
course to synchronization. This synchroniza-
tion control will alter the frequency of the
sweep circuit thus nullifyving its value as a
standard.

Up to this point the operator has ex
perienced through the 60-cycle test an ele-
mentary interpretation of the pattern de-
sign and the manipulation of the various
controls. This test should be continued for
a number of times especially if the operator
is equipped with other sources of various
frequencies. More data concerning the prae-
tical operation of the oscilloscope section
is given in Part IV which follows, in con
nection with the operation of the Supe:

Geno.
| R —

SERVICE NOTE ON TRIUMPH
TUBE TESTERS

To accommodate the new 68Q7 tubes, all
Triumph mode! 420 and model 430 Tube
Testers should have the following addition:
made in their wiring: terminal No. 1 of
the special octal socket should be connected
to terminal No. 1 of the standard octal
socket, and terminal No. 2 of the speciul
socket should be connected to terminal No.
8 of the regular octal socket. This additional
wiring brings these testers strictly up-to
date. Model 430 with serial numbers ahove
1056 are factory wired to accommodate the
6SQ7 tubes. New tube index charts are
available.

wnih 7;,[[2”‘7?
CRYSTAL FILTER

ETERODYXNE INTERFERENCE

crowded short wave broadcast ama-
teur phone bands has been one of radio’s
greatest problems. It remained for Hammar-
lund engineers to develop a satisfactory *full
range” ervstal filter applicable to reception
f both voiee and music. The use of th
variable crystal filter for pho e reception
nllows the operatoi phase out annoving
heterodyne and splash-over interference and
till bring in vocal or musical programs with J
marked clarity. The phasing control is locatec [ | J
on the panel underneath the selectivity | |
switch. No longer is it necessary to wait for
an interfering station to sjgn off or fade out |
in order to enjoy the program or get the
announcement of call letters of some distant
transmitter. See curves at right.

mn

"HQ-120"

selectivity curves
- —

X -1 T T

to

There arve many other exceptional features
that make the new “HQ-120"" an outstanding
buy for 1939. Consider how many times short |
wave reception has been made impossible due
to automobile ignition interference and sim
ilar disturbances. The “HQ-120” has a hn.rhl)
effective noise limiter for just such occasions. i -
Over 310-degree band-spread, with dials ecali- —
brated in megaeyvcles; special antenna com-
pensator for improved signal-to-noise ratio:

—t e de

accurate “S” meter for measuring signal "
trength; beut oscillator; A.V.C.; phone jacl .|
il 10”7 pmmanent magnet dynanic speaker |

make the “HQ-120”
to vwn,

Write Dept. RC-2 for 16-page hooklel

a receiver you'll be proud

KO OFF RESONAWCE

HAMMARLUND MFG. CO., INC.

424-438 WEST 33:rd ST., NEW YORK
~ CANADIAN OFFICE: 41 WEST AVE., NO., HAMILTON, ONT.

GET A BEAUTIFUL DESK LAMP ABSOLUTELY FREE!

Comulete details as to how it Is nossible to get a Beautitul Desk Lamp FREE. anhears on Page 509 of this issue.

YOUR FUTURE IN nnnln

® Theie crowing ind -
A e a TELEVISION
e T -
r-.r:u . thance 'l-' Send for fre¢ booklet
” b that shows how you
Dends roush trailning. can Drﬂ.pll:e far these
~Na s offer opportun ities.

csted training. Complete. mod:
¢rn facllities and equipment in
lhe lnrgest tlade schonl in the
J' 1)

MICROPHONES

Range in price from $22.50 to
$32.50. New Brush headphones.

Write for your Brush catalog today. if_Nn:oNu SCHQOLS, of,,;z RC. Lo Angeles

THE BRUSH DEVELOPMENT COMPANY f§ |wwe —
3312 PERXINS AVENUE CLEVELAND, OHIO s

est. Fstablished

NATIONAL SCHOOLS

4000 S. Figueroo Street, Los Angeles

—STATE
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60 Watt amplifiers

12" AC speakers (used)

hand advise.

2233 UNIVERSITY AVE.

20 Watt Dual speaker portables

INVENTORY CLEANUP SALE

READ THESE PRICES and—

Aluminum Horns for 127 speakers

Portable Cases for 10" speaker and amplifier

5 Watt Hi-power 2 station intercoms

Also other amplifiers, portable cases, speaker cabinets, intercoms, P.A. sys-
tems. Dozens of items. Rock bottom prices on brand new, standard quality
merchandise. Clearing our inventory for 1939. A few used items (indicated)
at give-away prices. Several Centralized Radio Systems.

Write for the Bargain Sheet for complete descriptions and listings. Mail
order only. No factory pickups. Any distributors having Teletran stocks on

—WRITE FOR THE “BARGAIN SHEET!”’

TELETRAN PRODUCTS COMPANY

Manufacturers

ST. PAUL, MINN.

Size of box: 12!;"x8'>"

With this PYRO PANTAGRAPH turn
leisure time into profitable hours. Make
money a novel, easy way—"Burn Your Way
to Extra Dollars with Pyro Pantagraph.”
This electrical outfit is especially deslgned for
burning designs permanently on lLeather. Wood,
Cork, Gourds, Bakelite, etc. Simply plug the Pyro-
electric pencil in any 110-volt AC or DC outlet
and it 1z ready 1o be used. Plug and cord fur-
nished as pam of equtpment.

By the use of a speeial Pantugrubh included in
the outfit, any design may be reproduced either in
original. reduced or enlarged form.

Ouerit consists of: one I'yro-electric Pencll; one
Patitagraph. three lhardwool plaques; one bottle of
Varnish; one Brush: one traclng tip and four-page
tnstruction sheet.

Ousfit will be forwarded by Exprass Collcet it
nos sufficient postage included with your order,

WELLWORTH TRADING COMPANY

558 w. WASHINGTON BLVD.. Dept. RC-239, Chicago, lIf

BROADCASTING—
AS | IMAGINED IT

(Continued from page 462)

repeated explorations of the dial to find
same.

When one goes to a theater he knows in
advance exactly what he is going to see, or
to a concert or public address, to hear. If
he elects to go to a Catholic church he is
quite sure that he will not hear a sermon
on Baptism, nor find himself in a congrega-
tion of vociferous Holy Rollers. Why then

should radio be run on the present hit-
or-miss, higgeldy-piggeldy melange pro-
gram basis? Montage is frequently very

thrilling and effective in a motion picture,
but it does not follow that the present au-
dible montage of American radio broadcast
is either thrilling or pleasing.

As stated above. I do not believe that

| such an arrangement as 1 have outlined

could be put into etfect in these United
States without Congressional legislation,
accompanied probably by Government sub-
sidy. Such is conceivable however, and I
daresay that there are at least a million
radio listeners in the United States who
would prefer to be reasonably taxed for
their radio entertainment provided this was
consistent and predictable, rather than to
endure the present situation.

1 believe that such a situation would
result in a great increase in listening hours
throughout the United States; to the ever-
lasting benefit of the average American
nerves, peace of mind, contented home life
—and the radio industry.

But I may be wrong.
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NEW CIRCUITS
IN MODERN RADIO RECEIVERS
(Continued from page 472)

tached is roughly at ground potential
with respect to the voice coil voltage
receiving a slight degenerative voltage. As
the slider of the volume control is moved
down there is increasing degeneration volt-
age fed back, but since the volume is low its
actual amount is low. However, the degen-
erative voltage constitutes increasingly
more of the signal at lower volume levels.
At the highest volume the degeneration is
still adequate.

If looked upon as a simple bridge eircuit.
its operation will be very simply under-
stood. The circuit represents a much better

| application of degeneration than the usual

volume control tap method, because of bet-
ter distribution of the feedback voltage
across the volume control.

I {3) REGENERATION USED IN SINGLE I.F.

STAGE

Stewart-Warner Models 97-561 to 97-
36Y. To achieve the selectivity and gain
possible with an [F. stage, regenevation
of the 2nd-detector is used in these circuits.

There is no intermediate frequeney aim-
plifier tube in this set. the 1st- and 2n(
detectors being coupled by a single LF.
transformer as in Fig. 1C. The 2nd-detector
grid coil is capacity-coupled to the 1st-
detector plate lead by means of a few turns
of wire wound around the plate lead. The
entire grid coil is tuned and tapped for a
ground near one end. To this end the 2nd-
detector plate is coupled through a trimmer
(36) for adjusting the degree of regenera-
tion to a satisfactory stable value.

Voltage is induced into the grid section
of the coil from the plate section through
autotransformer action establishing regen-
eration. Regeneration improves selectivit
because the resistance losses of the tuned
circuit are reduced and it improves gain
because a portion of the output signal is
added to the input signal

(5) REMOTE RECORD PLAYER

Wilcox-Gav. Ap extended application of
the phonograph oscillator—which is inde-
pendent of the type of set, its power supply
or auy line connection between them—has
appeared on the market.

Operating in the lower portion of the
broadcast band from approximately 540 to
740 ke., this device diagrammed in Fig. 2B
acts as a low-power transmitter. It has less
power output than many signal generators
used by Servicemen., but is modulated by
the output of a crystal pickup. The inner
grid and anode grid are used as in an ordi-
nary triode amplifier, while the top cap
control-grid and plate serve as a broadcast-
frequency oscillator. A radiating wire in
the line cord is coupled to the grid coil
through a 10 mmf. condenser.

G at Fiest
you pon't ﬁmcee%
Look, Look ﬁ;ain 5l

o & E because the March issue of
Radio-Craft will have an entirely new
cover! Therefore, if you are a newsstand
buyer of Radio«Craft and you don't see
it anywhere around ASK FOR IT BY
NAME.

Merely say, | want a March Radio-
Craft.”

It will be there for you.
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THE RADIO MONTH IN REVIEW

(Continued from page 455)

BROADCASTING {Continued)

the East Lake Country Club last month,
according to an A.P. report from Atlanta,
Ga. Roy S. Mather likes his Sunday golf.
He also likes his Sunday football. He solved
the problem of how to have his cake and
eat it by giving caddy No. 2 the job of
toting a portable radio set onto the links
to give him the blow-by-blow football air-
casts.

Radio’s special features men may have
their moments—-but not all of them en-
viable. Take for instance the program that
carried the on-the-spot impressions of the
$3,000,000 oil blaze at the Cities Service Re-
finery near Linden. N. J., last month. When
a 2%-million-gallon gasoline tank exploded
50 ft. from WOR’s ‘‘remote” men, shooting
the 2-ton lid more than 100 ft. into the air
{with the flames up for another 1,000 ft.),
listeners heard action sounds as the not-so-
“remote” men fled for their lives carrying
the portable transmitter.

When the 83,000-ton Queen Mary docked
under her own power in New York harbor
very early one morning last month-——with-
out benefit of tug due to a strike—the un-
usual feat was broadeast. Simultaneously it
was recorded, later to be transmitted by
shortwave to English listeners via the Brit-
ish Broadcasting systemn; several hours after
the intricate ship maneuver, when a larger
listening audience was available, this record-
ing was also aired over the WOR-Mutual
net.

Latest stunt on the air waves, according
to the radio section of Variety last month,
is the swiping and rebroadeasting, by cer-
tain radio systems, of foreign broadeasts
intended only for specific broadcasters in
America. N.B.C, is the official objector.

Aecording to Motion DPicture Herald,
last month, Poland, Czechoslovakia, !un-
rpary and Italy have joined Germany in
sending a radio representative to this coun-
try with a view to facilitating the reception
in America of foreign-language broadcasts
by domestic and foreign stations.

The All-India radio system described a
few months ago in Radio-Craft may soon
include the proposal made last month by a
Colonial Sub-Committee. By the proposed
means, one or more central receiving sets
in congested areas would deliver their out-
puts to 200 to 300 loudspeakers so arranged
that by the operation of a switch, either of
2 programs could be received. Hence lis-
teners would require only a toudspeaker.
The system, said Times of India *“is par-
ticularly suited for those who are rather
scared of a wireless set as regards its main-
tenance.”

In WHK's program “Voices of the
Past,” transeriptions bring to listeners the
voices of famous statesmen of other years
exactly as they sounded on various impor-
tant occasions. In this station’s “History
Speaks,” authentic dramatized hackgrounds
are dubbed into transcription dises to which
voices of important personages are trans-
ferred from old cylindrical records. Profes-
sional radio players further act out drama-

tizations from scripts based on historical
research, it was reported last month.

An editorial headed “The Radio Investi-
gation,” in the New York Times last month,
remarked: “It is . .. a review (of radio
broadcasting) and not a meve grilling of
business executives that we expect from the
Federal Commission.” |

It was pointed out however that 700 in-
dividually-operated transmitting stations
are not the same thing as a single network
comprising this number of stations would
be. Just as a million stoves in as many city
homes fired with fuel drawn from a million
cellars are not quite the same thing as a
million gas ranges all supplied with gas by
a single company. “In the circumstances,”
said the Times, *national broadcasting is
necessarily public utility and as such
properly subject to regulation in the public
interest.”

Insofar as existing networks are con-
cerned, however, coordinated operation
seems to have resulted in the development
of a highly eflicient machine. To use the
Times' own figure taken from an item of
later date, the program service of N.B.C.
alone involves an expenditure of $100,000,-
000. Such was the figure given by N.B.C’s
vice-President John F. Royal at the 4th ses-
sion of F.C.C’s investigations into net-
works operations.

Viadimir K. Zworykin last month was
awarded a decree of priority regarding 14
claims in a 1923 application dealing with a
potassium-layer photoelectric cell for use
in television. Suit involved Westinghouse,
owner of the Zworykin application, against
RCA, owner of a llenry Joseph Round
patent on a purportedly similar invention.
Court opinion was that the patent office
erred in awarding priority to Round.

UNCLE SAM'S RADIO STUDIOS

(Continued from page 458)
brary. From that library, the script writers
must seleet judiciously the material best
fitted for each particular program.

Production of network programs is done
in cooperation with commereial network
organizations. Only where the use of exist-
ing commercial facilitics are impractical,
are the studios themselves used. All tran-
scriptions used by the Department, are pro-
duced in the studios.

In this way, does the radio audience come
to hear what its government, and in par-
ticular, what the Department of the In-
terior, is doing for the publie and of its
plans for their future.

Except for the recording equipment, the
radio apparatus is “RCA, all the way.”

A series of ordinary transeription ree-
ards constitute the oral guest book onto
which the voices of the “more important”
visitors to the studios place their voices.
(Question: Who determines who is “more
important” *—Ediror)

Facilities provide for 12 program lines
for reception or transmission of programs;
and 12 order lines for communication be-
tween studio and point of origin of program
(including contact with the Department of
the Interior auditorium). An interphone
system provides telephone communication
over the order wires. The outputs of 4 high-
fidelity receivers are fed over lines to offices
of chief officials of the various Bureaus and
Divisions of the Department.
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The radio catalog with thousands of items
is the catalog with thousands of friends!
And this is the book — Wholesale Radio
Service Company’s 188-page 1939 edition
of the catalog that has everything in radio.
It's big. It's new. It's yours absolutely
FREE. Send for a copy at once. Join the
thousands who use this catalog to save im-
portant money, to save time and travel, to
get the *“tops” in equipment at the lowest
prlccs.

30 rotogravure pages of new 39 model
radios. An important section on transmit-
ters, receivers and accessories to delight
the ham. (Some of the big-league names
include Hammatlund, Hallicrafter, Na.
tienal, UTC, Weston and Western Elec-
tric.) More than half the catalog given
over to radio parts, tubes, test instruments
and tools of every type. There’s a big sec:
tion on P.A, featuring the new advanced
line of Lafayette *“Coordinated Sound Sys-
tems—the most complete P.A, line in the
world. And not to be overlooked, the new
Catalog Camera Corner where our old
policy of Quality, Economy, Depend-
ability marches on into new fields.

—five great guides to thrifty shop-
ping-at-home in one big FREE hool:.
Any wonder thousands are hailing it
today as the world’s finest radio cata
log? Any wonder you will want your
FREE copy as soon as you can get it?
Any wonder e say—send for it to-
day.... NOW—while you think of it.

Just mail the coupon.
co.

WHOLESALE RADID SERVICE =

NEW YORK,N.Y. ¢ CHICAGO,ILL. g ATLANTA, GA.
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BOSTON, MASS. o BRONX, N. Y. 9 NIWARK, N. ). g JAMAICA L. ).

] WHOLESALE RADIO SERVICE CO., Inc.
Dept. 3B9—100 Sixth Ave.. New York, N. Y.

I Rush FREE 1939 Radio Catalog No. 73
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A. G, and D. G,

VOLT-OHM-
\MILLIAMMETER

Only

HANDY POCKET TESTERS

Model 736 A.C. and D.C. Pocket Tester Rend.
ings are: A.C. and D.C. Volts 0-15-150.750 ;
D.C. at 1000 chms per
chms per volt: D.C. Milliamperes. t-11.,-15-
150: Low Ohms, ': to 1000; High Ohn:
0-100,000 at 1'% volts. External batteries muy

used for hizher resiztance measurement
Has Triplett instrument. Molded case 3-1 16"
x 3% x 2'4”. All accexsories included.

Model 737—for D.C. readings ly.
Complete with neccessories. $9.30
Model 735 same as Model 737 excent opera-
tion is simplified by handy selector 1 8
switch. Complete with accessorie- $ 0.80
READRITE METER WORKS
216 COLLEGE DR.. BLUFFTDN. OHIO

volt and A.C. at 10u

K. M. RIETZKE

Insure your future!

Start training now in

PRACTICAL RADIO
ENGINEERING

Always good jobs for good men . . .

® HERE is the opportunlty far » trai

Yourself for u hetter Il jub-—at e
your SI'ARE TiME. CHED hax trafn
dreds of auBItious et for imbortatt pasitions
in _broadeasting. arintion. marlne and pollee
radlo. Constant  imiwoveents ddemaml  letter
men for the Impmrtant. hlgh-paying jols

el that means _better joh far YOU—gf
Sou TRAIN NOW! Tuday rite for
detatis]

Your new copy is ready !

Write for F R E E
New illustrated booklet

“A Tested Plan [or
A Future in Radio”

CAPITOL RADIO

ENGINEERING INSTITUTE
Dept. RC-2. 3224-16th St. N.W.. Wash.. D. C.
— ] i i |

] ]

) 1
l 3
Feoturing .omozingly low prices:

Free Trial. Offer. 5-Yeor Guaran.
tee. Write for Catalog No. 3911,

1? WEST 20th STWEET NEW YORK n. Y.
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RADIO HELPS FIGHT AIR-RAIDS!

(Continued from page 459)

cial broadcasting receivers, manufactured
by Invicta Radio, having pushbutton tun-
ng. Contact was established with pilots
overhead.

A rather amusing mistake prevented the
ground operators communicating with the
attacking pilots as they had intended. As
this communication would not be made dur-
ing & war, the mistake was not serious.
During the rehearsal, however, the ground
operator made such desperate attempts to
et into touch with pilots 4,000 feet over-
head that his signals were heard in the
United States. Intelligent replies were re-
ceived from the States, but the pilots over-
head made no reply. What had happened
to them was that they had with them only
their Royal Air Force 60 meter sets and
were therefore listening on the wrong
frequeney.

The radio equipment for the reheuarsal
was under the control of a well-known Eng-
lish radio amateur in Slough, Mr. Peter
Dean, known to amateur transmitters as
G6DD. He told me that after the bluck-out
he received reports from racdio amateurs in
the United States, from Canada and Cuba.
where the trunsmissions had been heard with
interest and curiosity. For the future, how-
ever. the A.R.P. yuthorities will have the
co-operation of the police for their radio.

It happens that Mr. Deun and his brother
are the chief engineers of the Slough Radio
Service Company. the firm which has sup-
plied the equipment to our police force in
Brighton. Brighton, Newcastle and Glasgow
| are as yet the only towns in this countr;

to have a radio-equipped police force. They

can be heard any evening on 160 meters.

using both telephony and C.W.

The equipmment used by each constable
is a unique invention of Mi. Dean. The
constable carries in one pocket a midget
receiver like a small, bluck box the sjze and
shape of a book 9 by 7 inches and weighing
under 2 pounds. In the other pocket, he
carries a telephone earpiece with a bell
fixed to it. This is connected to the midget
receiver Ly a wire. When a call is sent
from the top of Brighton town hall, the
bell in the pocket of every constable on duty
is set ringing, This is a unique calling sys-
temn, employing a very small relay in each
pocket radio set. When the bell rings, the

constable removes the earpiece from his
pocket and listens to the message. In the
detection of crime, this system has proved
of great value. In an air-raid, every con-
stable could receive immediate instructions
wherever he might be.

In addition to all this, it has been sug-
gested that the Post Office Radio Section,
which is the organization issuing licenses to
amateurs, might establish a bureau with
powers to issue literature summarizing re-
cent developments in the radio art, special
attention being given to the amateur aspect.
In a few years. it should be possible to build
up quite a useful emergency network, based
on direct ray transimission on the 56 mega-
evcle band. This would preduce signals in-
audible outside this country. If encourage-
ment were otfered, no doubt quite a few
amateurs would produce sets with a power
supply from gasoline motor-driven genera-
tors to insure constant communication even
when power stations were out of action.

But theve are still other ways in which
radio ean be used in time of air-raids. In
one of our largest factories for making
preserves of all kinds, namely Crosse &
Blackwell. radio has been installed through-
out the plant. Tt has been found that the
factory hands work better to the sound of
radio programs. Through the public ad-
dress equipmment installed for the radio,
messages are to be given to the workers in
time of air-raids.

Perhaps the most sensutional use of radio,
or rather of the loudspeaker in time of air-
raids is a new French invention, which has
rveceived much publieity in our English
papers, especially in The Times. A Monsieur
Maxim Buze is recording the sounds of
buattle on phonograph recovds for use on the
battlefield. lle claims that the noises would
demoralize the enemy and suggests that a
mock air-raid could Le staged by sending
up at night a large kite, invisible from the
ground. The kite would be equipped with a
loudspeaker which would emit the roar of
invading airplanes and the reports of burst-
ing bombs. In this way, it might be expected
to shatter the nerves of the enemy and
rob themn of all hope of sleep. Foreign spies
in London would presumably send up the
kites. And anyone seen buving a kite at the
outbreak of war will at once be looked on
with suspicion. (!—Editer)

} IS PUBLIC ADDRESS EQUIPMENT OVERRATED?

(Continned from puye 476)

can be obtained by increasing the grid resistor
is 6 db. above this 90 dJdbL. value so that by
increasing the gridleak to infinity would gain
only 0.3-db. sabove the 95.7 db. ealculated above

though the wain a8 computed by (1) would
hecome preater for every incremse in grid re-
sistance. Thus a ecaleulation with a 2 mer. grid-
leak would yive 113 db. gain but of this

10 db. in:rease would be ofizet by z mismatch
‘0 that the etfective amplifier gain would be
lightly less than 06 db. The only possible way
to take advantage of the increased input im-
pedance is to uze an input transformer to match
the generator impedance to the grid resistince.
Thus can be esplained the apparent distrepaneies
iv the gain rating of amplifiers from
manufactiurers,

POWER CAPACITY RATING

Now back to the question of power capacii)y.
It is rather difficult to measure the “distortion
content” (or harmonic content) of an am-
plifier without special equipment. Hence it be-
comes important that frank and complete state-
ments be made by the manufacturer rewarding
the harmonic content of the amplifier output
when the ammplifier is delivering its rated nower
to the load. Another useful bit of information
is the power at which the total harmonic content

Pleuse Say That You Saw It in Rap1o-Crart
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is 5%. This would be useful to the Publie Ad-
dress man in deciding what to use in caszes where
musical quality well as voice intelligibility
is important. In cases where records are played
to waiting audicnces or to fill in short periols
quality is wvery important and overload distortion
should be earefu avoided.

The volume range of an amplitier is limited
by the "neoise (usually hum) content” of the out-
rut. For speech this noise level should be at least
45 db. below the maximum outpmt power in
all cases and for high-yuality systems a much
wider volume range should be available,

MICROPHONE RATINGS

There isx at present considerable difference in
practice by various manufacturers ratiny
nicrophones. For instunce. one manufuacturer
vates his microphone at **33 db.,” anether rutes
his at 68 db. below 1 volt per bar.” In the
second case the rating is proper and would be
definite if it were stated what impedance the
mierophone has and is delivering the voltage to.

In the first casc the rating doesn't really
give any information. To give power level
in db. without stuting what is used as a ref-
erence or zero-level is really meaningless. How-
ever, it has become customary in Public Addres
work to use 0.006-watt as a standard reference
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volume. Hence a P.A. specialist would be led
to nssume in the absence of a stated reference
level that 0.006-watt is implied as the reference.
But this isn't a satisfactory way to rate micro-
phones. The essential thing about a good micro-
phone is that its output voltage be proportional
to the pressure in the sound field. Hence to say
that a microphone delivers a power 55 db. helow
0.006-watt without yiving the pressure in the
sound field is alse meaningless!

1t would be convenient to accumulate data
on the sound pressure delivered by the average
orator (speaker) at a given distance from the
microphone and then use such an average as a
reference sound pressure. 1f this were done,
and the figure definitely accepted by all con-
cerned, then microphones might be rated in db.
below 0.006-watt when in such a sound field. The
sound pressure delivered by actual speakers
would vary in perhaps a 20-db. range about this
reference but the average would nevertheless
in some ways be more useful than a more definite
rating in “db. below 1 veolt per bar into some
particular impedance.”

The advantage would lie in the faet that no
calculation other than addition would be neces-
sary to determine whether a particular amplifier
microphone and loudsheaker would be suitable
for a given job. The procedure would be as
follows :

Suppose standard tables showed that 30 elec-
tricn] watts were necessary for the size of room
in question. This is -} 37 db. above the reference
of 0.006-watt. If the microphone hald an output
of -60 when rated by the method outlined
above it would reduire 60 db. to raise the level
to zero and 37 more to raise it to 30 watts,
Hence the required amplifier must he capable
of delivering 30 watts and have an effective
gain of at least 97 db. when computed as ont-
lined above. It would be desirable to use an
amplifier having 100 db., or more gain. to allow
for variations of the sound field level about
the average used in computation.

LOUDSPEAKER RATINGS

We finish this discussion with a brief com-
ment regarding the efliciency of lowdspeakers.
In order to calculate accurately the amplifier
requirements for any public address job the
loudspeaker efficiency muat be known. That is,
it must be known what fraction of the electrical
power delivered to the voice coil is actually
radiated in the form of acoustic energy.

A glance through eatalogs of jobbers supplying
all kinds of speakers will show that almost
without exception no figures on efliciency are
given ! The reason for this is that while it is easy
to measure the electrical energy being supplied
to a speaker it i8 by no means easy t0 measure
the acoustic encrgy radiated. Therefore, very few
manufacturers know accurately the absolute
efficiency of their units.

Fortunately it is possible by present-day
methods to build speakers which radiate as high
as 509, of the energy and quite n few of the
more efficient commercial models approach 200
in efficiency. The sound level from these speakers
is only 7 or 8 db. lower than it would be if all
the energy were radinted as sound. The relative
efficiencies of similar units from various manu-
facturers do not usually differ by more than
6 db. from each other. Since most of the data
coneerning coverage of atdiences is empirical
and has been taken on systems making use of
such reproducers. workable plan for P.A.
design is available which does not require knowl-
edze of the absolute efficiency of loudspeakers.

In closing it should he emphasized that if all
the component parts that po to make vo a
Public Address system are honestly rated ae-
cording to a sound method it is possible by the
simplest kind of calculation to accurately predict
in advance the perfurmance which can be ex-
pected from a system made up from u particular
set of parts without recourse to the usual and
sometimes costly experimental method of setting
up the whole systent for trial.

This article hes been prepared from daia
supplied by courtesy of Sound Apparatus Co.
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ITHAS THE FOLLOWING
FIXED FREQUENCY
PUSH BUTTONS
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456KC—460KC
465KC—600KC
1000KC—1400KC
1600KC

THE MODEL T 70

COMBINATION AUDIO AND RADIO
FREQUENCY SIGNAL GENERATOR ..

ALL PUSH BUTTON CONTROL

A real triumph in radio engineering, thiz newly designed instrument is actually a ecombination of
two complete instruments in one.

FIRST A complete 100 KC to 60 MC radio frequency Signal Generater with the nine
frequencles avadluble by PUSIH BUTTON ONTROL.

SECOND A complete and continuousty variable audie frequency Sighal Generator. Tlunze. 5 cvels
lvhied into five bands, will baml switehing by the PUSI BUTTON METIIOD.

SPECIFICATIONS
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important spot
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Acenracy. % of 15 an 1.1, bands. 1% un Lroadenst and short waves. 3. The following 9 spot frenuencies uvallulrlr_'J.y
push batton control: 175 K. 2625 K, 56 KRE 480 KU, 460 KO, 600 KC. 1000 KC. 1400 K¢ and 1600 K4
4. ‘I'he volume control. or allepuaior. works well on ! Lamds. whiel attesis 10 the very low order of lealkuge. The
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Houserl In beawtiful pew

R.F. bands and may also be taken out independently. 6. army Erey €rystalllne finished
cahinet. front panel §s of etched frosted Erey alumnntin,
Model T-70 Signa) Generator, comblete with ubes, teat leads and instruetfons. Size 13327 x 11%7.

Shipping weight 18 pounds. Qur net priee........cooviiiairaivaas -
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NEWEST-TYPE WIRELESS PHONOGRAPH
WITH MICROPHONE

Continued from page 463)

to the attachment terminals marked Pick-
up

Rudio-Craft later introduced the use of
the microphone in this eonnection in a sim-
plified unit. (See “How to Make a P.A.
Beginpers' A.C.-D.C. Publie-Address Adapt-
er.” by R. D). Washburne and N. H. Lessem,
in the May 1935 issue.)

These devices of course were the outcome
of the carrier current telephony article pub-
lisheq exclusively in the November 1933 is-
sue of Rodio-Craft. (See “A Wired Radio
Publie-Address System.” by David R. Freel-
ing.

In view of the Government regulations in
force at that time prohibiting the operation
of what was then construed to be a minia-
ture transmitting station. Radie-Craft did
not stress the fact that these wireless units
could be operated sufficiently close to the re-
ceiver as to make it unnecessary to connect
one to the other. Last month however the
Federal Communications Commission re-
leased form No. 30678 entitled, “Concern-
ing Rules and Regulations Covering the
Operation of Low-Power Electrical-Fre-
queney Devices,” in which—apparently due
to popular demand—linmited operation of
such devices is permitied.

DESCRIPTION

The SPARTON Wireless Phonograph con-
sists of an all-electric record plaver with
erystal pickup and matched microphone (a
magnetic loudspeaker. operating a
“transducer”), which can be used with any
make of broadeast radio receiver, without
disturbing in any way the wiring of the
recever.

Either 10- or 12-inch records (78 r.p.m.)
may be played through the regular broad-
cast radio receiver. The special high-quality
microphone which plugs into the record
player enables any person to sing. talk.
hum. whistle, ete., and have his voice heard

! through the radio set. either with or with-

out the accompaniment of reeorded music.

The Wireless Phounograph funetions with
no wirea whatroever connected to the radio
receirer. A built-in wutenna wire is pro-
rided, which need not be removed for nor-
mal room-to-room operation. If greater dis-
tancea are requived, it may he used in
malcing a divect connection to the antenna
post of the receiver. Thiz will provide het-
ter results in cases of excessive local inter-
ference.

The Wireless Phonogruaph is grounded in
ternally-—under no conditions should a
ground wire be attached

As soon as the record is heard playving
through the radio receiver, check for proper
tuning of the music in the same way that
a radio station would be tuned in. The vol-
ume and tone controls of the radio receiver
may be adjusted to suit individual “tastes.”

“WIRELESS MICROPHONE"

To use this instrument as a *“Wireless
Microphone,” insert the 2 tips at the ends
of the microphone cord into the tip-jacks
located on the back of the Wireless Phono-
graph.

Please Say That You Saw It in Rap10-CrAFT
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The operator may now play a recor] and
sing. whistle. talk. ete.. into the microphone
aud the voice of the operator will be heard
coming from the radio receiver, accom-
panied by the record.

The microphone may be used separately,
<imply by turning the control knob to the
first position so that the pilot light is illum-
inated. but the turntable does not operate.
When using the microphone only, the tone
control of the radio set should be turned up
to provide the best quality for natural voice
reproduction.

If the microphone is used too close to the
loudspeaker of the radio receiver. a howl
may result similar to that which is expe-
rienced when a telephone receiver is held
closely in front of the mouthpiece. Should
this experienced. simply select a new
position for using the microphone and
Wireless Phonograph which will be more to
one side or to the rear of the radio receiver.
Turning down the radio volume control may
also result in clearer reproduction.

FUN AND PROFIT

There are many additional uses to which
this type of instrument may be put: not
only for entertainment but also most profit-
ably.

For instance. it may be used for plaving
vour favorite records through any radio set
regardless of size, age or make.

Entertaining vour family and friends by
using the microphone with musical records
as described above, or by omitting the re-
corded music, simply using the microphone
alone, is lots of fun.

Trv moving the Wireless Phonograph and
Microphone to another room and mystify-
ing your friends with your ewn program
“dedicated” to them.

Or. you may want to place the Wireless
Phonograph and Microphone in operation
in the children's room or near the baby’s
crib so that members of the family near a
radio receiver in another part of the house
will be instantly aware of any trouble or
emergency. Any sounds of the nursery or
crving of infants can be heard plainly
through the radio set when it is tuned to
the Wireless Phonograph, due to the ex-
tremely high sensitivity of the microphone.

The Wireless Phonograph is especially
adaptable to use at Bingo Parties where the
person calling numbers can speak into the
microphone and be heard through one or
more radio sets placed in different rooms or
in a large hall.

The presiding otficer at Ciub Meetings or
Sules Meetings will find the Wireless Phono-
graph a distinct help in holding the atten-
tion of the group by having his voice car-
ried to all members through one or more
radio receivers (as described above)

Calling Square Dances is another of the
many ways in which the Wireless Phono-
graph and Microphone can be used. The
dances may be called while the dance record
is playing.

Charity bazaars also offer many possible
uses for the Wireless Phonograph and Mi-
crophone.

The microphone alone may be used di-
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rectly with any radio receiver equipped with
phonograph tip-jacks. Simply plug the two
tips at the end of the microphone cord into
the jacks on the radio receiver and operate
the set in the same way as for playing
records.

SERVICING

Failure of the Wireless Phonograph to
oper_atc properly may be due to the radi
recelver not operating properly or not be-
ing tuned to the Wireles Phenograph

approximately 1.550 ke.).

Also, a defective tube may result in poor
operation; the grid cap of the tube, for in-
stance, niay be loose or off.

Incidentally, a not infrequent cause of
trouble is lack of current at the light socket.

Attempting to operate the Wireless Pho-
nograph at too great a distance from the
radie receiver is another trouble ‘“teaser.”
If extremely great distances are required.
it may be advisable to connect a wire from
the Wireless Phonograph to the Antenna
(“A”) post of the radio rveceiver.

"TUNING" THE WIRELESS PHONOGRAPH

Since some radio receivers do not tune
bevond 1.600 kilocycles a trimmer adjust-
ment is provided in the Wireless Phono-
graph which will allow the operation of the
little “broadeast station” at anv point be-
tween approximately 1,200 kilocycles and
1.560 kilocycles.

This trimmer adjustment can also be
used in case it is desired to operate the
Wireless Phonograph at a different kilo-
cyele point (1.550 to 1,700 ke.) in order to
avoid interference from some local station.

Using an insulated serewdriver. engage
the slotted trimmer (which is reached
through the hole in the bottom of the
cabinet) and adjust it clockwise to inc¢rease
the output frequency.

Before making any adjustment to the
trimmer, however, it is very important that

the Serviceman know just when the tyim-
mer has been turned far enough.

If the radic set has a Viso-Glo, Magic |

Eye or other visual tuning device, it will
be at once apparent when the trimmer of
the Wireless Phonograph has been adjusted
to the radio dial setting which was selected.

In case the radio receiver has no visual
tuning indicator, a convenient way of de-
termining when the desired frequency ad-
justment has been reached is to plug into
the microphone tip-jacks and, with Wire-
less Phonograph in another room, talk into
the microphone and have some other person
listen to the radio set. When the voice is
heard coming clearly through the radio set
the trimmer has been properly adjusted.

When the microphone is being used for
stnging with music from records, use a fibre
or soft-tone needle for better blending of
the voice with the record.

For dance wmusic. etc,, when the micro-
phone is not being used, use a medium-tone
or loud-tone needle.

The cominercial instrument is available
in 2 models. The tvpe 219-P is illustrated;
the de luxe wmodel 219-PD has a carrying
case. As shipped from the factory these
units are tuned to radiate at a frequency
of 1.550 kilocycles.

Table I is a voltage chart of the models
219-P and 219-PD instruments.

CIRCUIT YARIATION

Original production models did not have
resistor R6 and condenser C10 in the circuit
shewn in Fig. 1. In these first-run produc-
tion sets resistor Rl c¢onnected across the
microphone tip-jacks in the samec position
as shown for resistor R6. The above change
can be made easily when servicing any of
the first-run models 219-P wireless phono-
graphs. For 220-V. cycle operation break
the circuit at “X’ and use a suitable input
resistance cord. The on-off switeh is shown
in the counter-clockwise position.

TABLE I
VOLTAGE ClIART

Tube Voltage of Socket Prongs to Gud. (Chassis}

Grid
No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 Cap

Tube
6AT 0 120 80 4.5 4.5 6.3 0
2825 6.3% 117 150 150 117% 31.3*% — _
BK-80B 0 117% 31.6* 37* —

Line Voltage: 115 V.; control switch in center position. Antenna and microphone not
connected.

NOTES: Allow 15 per cent or - on all  with 1,000 ohms/volt voltmeter. All A.C.
measurements. Always use meter scale voltages made with rectifier-type voltmeter.
which will give greatest deflection within  Unless designated otherwise, voltages in
scale limits. All D.C. measurements made table are D.C. voltages.

A.C. volts.
| e Eee—

RECENT F.C.C. RULINGS ON “WIRELESS’ DEVICES

Rule 25.01. Pending the acquiring of more
complete information regarding the char-
acter and effects of the radiation involved
the following provisions shali govern the
operation of . .. . low-power radie fre
quency electrical devices . (As fou in
stance, the *“wireless” phonographs and
microphones, and remote tuning units re-
cently marketed.—-Editor)

Rule 25.02. With respect to any apparatus
which generates a radio frequency electro-
magnetic field functionally utilizing a small

part of such field in the operation of asso-
ciated apparatus not physically connected
thereto and at a distance not greater than
157,000 1.
ft.
f. (ke) 2x )
the existing Rules and Regulations of the
Commission shall not be applicable, pro-
vided:
(a) That such apparatus shall be opex-
ated with the minimum power possible to
(Continued on puge 510)

Please Say That Your Satw It in RADIO-CRAFT

www.americanradiohistorv.com

50!

A
REAL Short (Wave
RECEPTION
with

R. F. STAGE
CRYSTAL FILTER

NEW MODEL
438

8 Tubes

4 Bands

To 7 meters

Only
34995

less crystal

complete with
tubes and speaker

JUST EXMAMINE THESE FEATURES:
Cerami¢ Coil Formse R.F. Stage on All

Bands Separate Coil for each Band .
Xtal Filter Completc Band Coverage 540
KC 43 me Elcetric Band Spread with

vermer control 2-Stage Iron Core |.F

Accurately Calibrated Siide Rual Dial .

8 Tubes Provisions for a 6-volt Power
Supplv Band in use Indicator . B.F.O
with Pitch Control 2 Watts Power QOut:

p! Built-:n 6“ Dynami¢ Speaker . . .
Head Phone Jack Doublet or Marconi
Antennac Connections . Provision for Ex-
ternal Spcaker REAL professional perform-
ance ai ithe remarkably low price of $49.95.
Our new MNlodel 438 will bring [0y to those
radio enthusiasts who have been looking for
good short wowve reception particularly in the
10 meter band at a price they could afford.

Howard. (s the Jalk
of the din Waves

This big brother of the world renouned 430
will certainly earn its place in the heart of
the critical professional, amateur and short
wave listener.

‘Pacitic Coast and Export Prices Slightly Higher

AMERICA'S OLDEST RADIO MANUFACTURER

For Complete Technical Infor-
Jm mation Send This Coupen or
Sce Your Jobber.

=

HOWARD RADIO COMPANY
1731-35 W. Belment Ave.. Chicago, il

Plcase send me complete technical
information on Modecl 438
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OPERATING NOTES
(Continued from page 477)

mote possibility, power losses at a mini-
mum, and to facilitate checking and easy
replacing of these condensers and resistors,
connections were made on 1 in. porcelain
stand-off insulators. The leads from this
box to the photocell compartments of the
projectors were run in -in. Greenfield
flexible armored cable, Number 14 rubber-
coverced copper being used. A flexible cable,
such as was formerly used to couple the
photocells to the amplifier, worked very sat-
isfactorily for coupling t