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Denr Mr.” Cooke:
finishing  your Course [
uve been doing very well
in my own electrical busi-
nens.  But recently 1 was
offered the job of Chiet
Electriclan for 8 Big Cosl
Mine. | took the job, ut
$12 qu‘ulr,
E. M. HUGHES
1656.2nd Avenue,
Terre Haute, Ind.

IMORE PROOF|

el

$63 A DAY

Dear Chiel: 1€ jt wasn't
for your wonderful courxe
1 wouldn't now be muking
as high as 365 a day. 1t
muken me proud te have
your Diploma, and believe
me | am o boonter for your

0C !

JACOB LENTZ

$150 A WEEK
Dear Mr. Cooke: My new
thop is guing stron

yout wonderfyicourne and

) You Fellows

Who Want

BIG

Getingo

HY earn $15 or $20 or $30 a

week, when in the same six
days as an Electrical Expert, you
can make $70 to $200 — and do it
easier—not work half so hard. Why,
then, remain in a small-pay, no-
future job that offers no chance for
big promotion — no chance for big
income? Fit yourself for areal job. Get Into
Electricity. That's where the big money is
being made, and always will be made.

Electricity — The Big Pay Field
Today even the ordinary Electrician — the “‘screw
driver’’ kind—is making money—big money. Butit's
the trained man--the Electrical Expert-——who makes
the really big money — $12to $30 a day — $70to $200 a
week. Be a Big-Pay man, yourself. Get in line, now,
for one of these “*Big-Pay’’ Jobs.

1'11 Train You At Home

I'!l train you at home—in your spare time. You work
just as you are working now -— at your same job. My
now famous *'Work-Sheet and Job-Ticket’ method
guaranteea you simplified, practical training along
work-shop lines. In a few short montha you can step
out of your old job intoa new job—into electrical work
where you can be a Big-Pay man in this Big-Pay field

You Earn As You Learn
To learn Electricity my way you don’t havetobe a
College man, or even a High School graduate. You can
read. You can write. That's enough. With me, you
get experience a3 you go along and make good money
while learning. I'll show you how—and I'll give you,
without extra cost tools and apparatus to work with
— 6 Big Outfits in all.

Money Back If Not Satisfied

That’s what I agree to do. And back of me in this
agreement stands the Chicago Engineering Works, a
$2.000.000 Illinois Corporation. There's nothing like
**Cooke’’ Training, anywhere. It's the Training that
big l":leclrig:al men are praising; it’s the Training that

Pl

el of
put me where J am

W. E.PENCE.
Box 921, Palo Alto, Calif.

GBI

TOOLSAPPARAT

)

q

S T d; it’s the Training that one of
our greatest Engineering societies. has endorsed 100
percent. It's the Tralning for you.

1f You're Earning Less Than $70 A
Week — Investigate

Don’t wait a minute! Find out today why '‘The
Cooke Trained Man is the Big-Pay Man”, everyw here!
Find out how ""Cooke” Training will help_you boost
your pay! Mail counon right now for my B g FREE
Book of Facts. See the Six Big Working Qutfits I give
you without extra chargze. See the hundreds of pic-
tures, the proofs, the Big-Pay lettersof other *Cooke’’
Trained Men. Get this great free Book. Send for it
today. Clip, sign, and mail coupon RIGHT NOW1

OF ELECTRICITY

Dept. 308
2150 Lawrence Avenue
Chiocago, 1ilinols

| The“Cooke” Trained Maz is the

Hundreds of Mern
L have trarned are
now earning

560 100
A WE

L. L. COOKE, Chlef Instruction Engineer,

Dept, 30 2150 Lawrence Avenus, Chicago, lilinols

| Send me at ance without obligation your big illustrated book *‘The Se~
crets of Success in Electricity’’ and complete details of your Home
| Training Course in Practical Electricity, including your outfit anu em=
ployment service offers.
Name ——

y Address
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WHOLESALE PRICES

RADIO CATALOG

HIS new “19307-148 page radio catalog is
now ready, with all the latest radio improve-
ments and all at wholesale prices. Hundreds

of specials at remarkable figures, including the new

From the first page to the last this book is crowded with
values that will please and astound you—every radio need
and requirement fulfilled in this greatest of all Radio Books.

Standard Sets as low as

$15.95

Marvelous offerings in new, Humless, Screen Grid A. C.
all-electric and battery operated sets; a wide range of beautiful
consoles, from the small table model types to the most ornate
and artistic of radio furniture; dynamic speakers of tremendous
volume and richest tone; accessories, parts and kits in wide
variety—in fact, everything that is standard, as well as every-
thing that is new, in Radio. Get this book today! Supply your
every Radio need at rock-bottom wholesale prices, and pocket
the saving. Such startling values have never before been
offered at like prices.

v Write jor This Catalog Now!

CREEN GRID PADI

The New Screen
Grid Receivers

The outstanding Screen Grid Re-
ceiverofthe yearfeaturingadvanced
engineering practices and anew per-
fection in circuit design—that is
establishing a new standard inradio
performance.

Humless
The use of the new heatertype tubes
assures freedom from hum and all
extraneous noises assuring unusual
tone quality.

A. C. Operated

Practical A. C. operation assures
consistent performance operates
directly on 110-125 volt. 50-60 cycle
A.C.

Power Detector
A tuned detector stage i keeping
with modern radio engineering im-
parts unusual power to the receiver.

245" Push Pull

The use of two “245” super power
tubes assures faithfulness in repro-
duction without danger of over-
loading.

Screen Grid Tubes

Three screen grid tubes in this
farnous chassis assure extreme sen-
sitiveness and remarkable distance
range,

Super-Sensitive
Powerdetector coupled with Screen
Grid R. F. efficiency imparts unu-
sual sensitivity to the circuit assur-
ing extreme distance range.

Dynamic Tone
Two stages of audio frequency the
last employing two “245"” power
tubes with oversize transformers
assures finest tone quality.

Tremendous Volume
Perfection in audio circuit design
makes possible tremendous undis-
torted volume from a whisper to the
full blare of an orchestra.

£

CHICAGO SALVAGE STOCK Srom?

Worlds Largest Radio Store
509 So.State St. Chicago, Ill.
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RADIOFY || | WIRE B I
DOFY | JIMPROVE [ | WIRE 4 fe)ecrpipy]
ELECTRIFY TONEANIF| | fop raDIiO | fOLD SETS
iPHONOGRAPHS | VOLUME RECEPTION | s
5 ; h [ ’ B l ”l Th . d
. . L L)
—~t ke $322 An Hour § T In Rad
o make $ n Hour Spare Time In Radio
Wiring rooms for Radio—as usual, our members In 2 Months Made
are among the first to cash in on it, because the Do You Know Factory Manager at
Association was on the job in advance of the That — 300% Pay Increase
trend, preparing its members for this newly — 20,000,000 sets are H. L Schweber, Il — “After
developing easy way to make money in radio. It waiting to be with 2 large Radio mapufac-
is but one of the many easy ways by which modernized? Eiven complete Charge of a fac.
Association-trained men are making $25 to $75 a —over $200,000,000 $003;, My income hag increased
week in spare time, $50 to $200 a week full time “'l']'y"fhzqf'g;’:e‘r‘s‘;m Association.”
—easy ways you, too, can follow. Clears $3,000.00
’ — every phonograph Frank J. Deutch, Pa.—"Since
. . .. owm‘er is a prospect j(;inir:gl the ?ss&c&z):(t)n&l {:ave
for the services of an cleared nearly $3.000.00. I don't
JOln WIth ]_O0,000 AmblthllS Association member? ts:f{:g:ﬁ[w:t;g:gafgg;‘%%?::
. . . if he foll
Men—Cash in on Radio Now <our Free Radio | giuagimoney = ™
and-bookK w opcn
Join the Radio Training Association and take advantage of your eyes? 7 le ’AII(I)O‘M In 6 Weeks
i . R. Allen, Calif.—“Have done
the proven ways by which you can make $3.00 an hour . - over $1,100.00 worth of business
upwards from the day you join. Our members are cleaning Mail (i i?éhe(}igst?ovzeel:‘sésl:::g ng';tel;
up on them and at the same time preparing for the $10,000 Coupon knei mgnne}?ecould come SO
to $25,000 openings in Radio. The Association is helping men for fast and easy.”
start businesses without capital, finance inventions, increase FREE N - $32.00 In 2 Days
their pay, pass licensed operator’s examinations, get better Radi ..' F. G. Gentner, Pa.—"I thought
positions. No matter what you want out of Radio, the Asso- adaio 4 I was doing well last month in
oA B A f Hand-= | spare-time work, but the first
ciation can help you get it easier and quicker. Learn what It two days of this month I have
the Association has done for others and can do for you. book ’f:zaviesfia‘ﬁ% asl'):;ﬁ ;‘égg{l‘gt,l,
Act NOW...for No-Cost Membership! | rniseism o o 1
B Dept. RCA-11, 4513 RavenswoodAve,, Chicago, Ill. ¢
A limited number of these member- done for other ambitious men. ) Gentlemen: Please send me full details of your 1
ships now available! Write for one Learn how it can help you make |» special No-Cost Membership Plan, and a copy :
today! Itneed not—should not—cost more money now and later. Fill out 3 of your Radio Handbook. 8
you a cent. Write for the inspiring and mail in the coupon now—right : I ]
story of what the Association has now— without fail. g e H
]
Address [}
RADIO TRAINING ASSOCIATION OF AMERICA | .
4513 Ravenswood Avenue a a Chicago, Illinois |} ciw State !
D e o o i
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Are You Caught Behind the
Bars of a “Small-Time” Job?

Why be satisfied with o **small-time’’ job at low
pay? Why grind along at tiresome, uninteresting
work with long hoursand no future? Why take orders
atl your life from every Tom, Dick, and Harry who
happens to be your

Right now—this very mlnute—you hold the key to
REAL SUCCESS in your hand. Hundreds of other

o

ALEARN ELECTRIC

Without Books or Correspondence

IN 12 WEEKS
By Actual Work — in the Great Shops of Coyne

No Advanced Education or Expe-

men beforeyou hnvorend of COYNE justas you are
doing now—and are making $50—5i6—5160 a week ns.
aresult. Thisia y our BIGUIANCE to get fnendly
help nnd practical training that will enablo you t

climb out of the rut, and EALN REAL MO LYl
Don’t missit! Today may be the big turning-pointia
your whole life!

sign that says ‘‘Man-killer.’

SOME kinds of jobs ought to be labeled with a big

and keep him dog-tired all the time—or
else they are so disagreeable, uninter-
esting and poorly paid that they kill
his ambition in almost no time. And
AMBITION is the most valuable thing
a man can have!

Fascinating Work—
Real Pay!

That’s why so many men are turning to ELEC-
TRICITY, which offers unlimited rewards and op-
portunities—with ordinary salaries of $50—3%75 and
up a week! Right now biyrelectrical jobs are actu-
ally going begging! Electriea! experts are in de-
mand —and the need is growing every day! The
situation is one that spells O-P-P-O-R-T-U-N.
I-T-Y in letters a foot hish for the man who is
wide-awake enough to see it!

Learn Quickly

Let me make you a master electrician — the
Coyne way I've doneit for thousands of others—
farmers, laborers, factory men, and hundreds who
haven’t had more than 8th grade education! I can
do it for you—and start you off on the road to in-
dependence and big earnings in just 90 days!

Not by Books

The secret of Coyne-training is that it is ALL
PRACTICAL work. s—no dry lessons —
no useless theory. In lhe great shops of COYNE
you learn the "'ins and outs’’ of Electricity by ac-
tua) work on real electrical equipment—the finest
outlay in the country! And best of all —experta
work right with you every step of the way, show-
ing vou all the elentrical secrets that are essential
to your success!

COYNE

' They are either so
heavy, dirty and hard that they sap aman’s strength

Furm nghtmk“l’w\err

Big Pay Jobs

are common in electricity. Our

free employment bureau puts you

in touch with openings to choose

from. The following are only a

few of the kint of positions you

fit vourself for in the Great Shops
of Coyne:

8100 2 Week
Armature Expert
£50 to $100 3 Week
Power House Operator
$50 to §16 a Week
Auto Elcctncmn
a Week and up
Inventor - Unhmnullncome
Maintenance Engincer
$60 2 Week and up
Service Station O“nc
up to $200 a Weck
Radio Expert, 800 a Week and up
Contractor, $3,600 to $15,000a Year

Special Reduced
Tuition Offer
NOW fon 2o (e som
Anniversary Offer. You can now

et a real money~making train-
ing at the lowest price.

rience Needed With a personal, practical method like

ELECTRICAL
SCHOOL

500 S. Paulina St., Dept. s9.95 , H. C. Lewis, Pres., Chicago

this, is it any wonder 1 say 1 can make
any man into a master electrician in 12 happy
weeks? You don't need a bit of previous experi-
ence or advanced education, Many of our most
successful wraduates are fellows who never went
to high school and hated '"book learning.” The
Coyne method is different!

Special Offer Now

Make up your mind today to
get into one of these real-pay
electrical jobs. If youact now— e b4
T’llpay your railroad fare toChi- ”I I‘
cagoand give you these courses

in wonderful jobs every week. Coupon
Send for FREE Book

Just give me a chance totell you & 1 d
about the unlimited opportumity 0' ay

free! AVIATION ELECTRIC-
ITY, RADIO and AUTOMO-
TIVEELECTRICITY! And be-
sides that, 1 help you to a part-
time job while le: nrmngl FREE em-
ployment gervice for"ifeafter »zrﬂd-
uation, e place dozens of men
that awaits you. Let me send you
thisbigbook free,

150 photographs and listing nnd
telling you how you can qualify ¢
forthe iuml of jobs that lead to

276 to $200 a week. If you really
wunt more money and a won-
derful future, sen(l for this
book now! Neobligatisn,
Simply mail the coupon.

COYNE EI.EC'I‘RICAL SCHOOL
H. C. LEWIS, Dept. 89-95
I 500 South P.ullnn Street, Chicago, 111,

Dear Mr. Lewis:—I want the facts, ao without obligation, send me
your free illustrated catalog and details of your R. R. fare,

Name
Address.

City

State.. ... .. —=
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How to Become a Service Man

By HUGO GERNSBACK

i E are in receipt daily of dozens of letters from
|| former set builders and experimenters who de-
sire to become service men, and who wish to
know how to go about it to enter the ranks.

“"Poets are born, not made’””; but it requires a
good deal of experience and hard work to be-
come a good service man. Yet any intelligent young man, who
has a good radio foundation, and knows something about radio
and the use of its instruments, should have no trouble in be-
coming a first-class service man.

The first requisite is that he must have a fundamental knowl-
edge of radio and circuits, with actual experience in the
handling of meters and various other radio instruments. The
theoretical knowledge of radio is most important; without it,
no real results can be achieved because, nine times out of ten,
a service man so handicapped will not be able to delve into
the intricacies of the radio circuit.

The service man must be familiar with tubes, their charac-
teristics, their amplification-factors, and practically everything
that is to be known about tubes. Of course, there are on the
market today a number of testing sets by means of which it
becomes a simple matter to test the characteristics of the tubes
—merely by plugging them into the socket of the testing set.
This makes the work very much easier; but many service men
do not understand the fundamental tube characteristics, with
which they must be familiar for a better insight into radio
receiver operation.

We can think of nothing better as a practical course for an
embryo service man than to get hold of some discarded old
radio sets, take them apart and put them together again. This

ractice will be most valuable; because in the dissection and

ilding of radio sets a multitude of practical points are dis-
covered, which not ten volumes of radio manuals can possibly
give.

Nine times out of ten, a radio set that is to be serviced has
failed, not for any radio reason at all, but because of some
mechanical defect. Perhaps the most usual cause of failure
of a radio set is a burnt-out transformer; that, of course, re-
quires only a replacement of the transformer which, as a rule,
proves to be a simple job.

Frequently, other failures have to do with a loose connection
within the set, which may or may not be located readily. Here
is where a testing set, equipped with the right meters, will
save a tremendous amount of time; and, if the service man
knows something about the hook-up (as he should), then the
open circuit can be traced rapidly as a rule.

The sources of peculiar noises are not located so readily,
unless the service man has had some experience and knows
how to differentiate the different sounds which come out of
the loud speaker. There may be heard high whistles due to
faults in the radio-frequency circuit. There may be grinding
noises due to loose contacts. And there may be “microphonic”
noises, due to microphonic tubes, making poor contacts and
thus becoming doubly microphonic.

All of these points can be found out only by actual practice.
Reading books and instructions may help, but it is not a
sufficient education in itself, because every trouble has not the
same cause. Very frequently there develop freak troubles
which it takes a certain amount of native ingenuity to explain.
Practically every service man will tell you that, in a number
of set experiences, it took him a long time to classify the
trouble; and even a good experienced service man, who has
been at it for a long time, is likely once in a while to stumble
across such a “'sticker” that may take anywhere from half an
hour to several hours to locate.

The service man most successful in the end is the one who
is best informed of the various circuits and characteristics of
different sets; the service man who owns a versatile testing

uipment that he understands thoroughly; the service man
ﬁro is a good mechanic and a good electrician as well.

And, finally, one of the most important attributes of a suc-
cessful service man—that is, one who makes more money than
his fellows—is that he does careful and clean work, and is not
content simply with a rush job. We have seen too many service
men who, instead of soldering an important connection, were
content to wrap a wire around a piece of metal and let it go
at that, or who did not take the trouble to sandpaper the tube
prongs which they knew were in need of cleaning. Such serv-
ice men are a menace to the industry and will never get any-
where; because in the end they fool only themselves.

Sloppy, careless work has never benefitted anyone because,
sooner or later, a set thus serviced will get out of order again
and the blame will fall on the man who "fixed” it last.

And finally, a good service man does not take advantage of
the ignorance of his customer. Too many service men, so
called, are in the habit of trying to sell their customers all
sorts of "tidbits” to “improve” a so-called “sick” set, in their
desire to make a few dollars. The public is becoming wise
to such tactics, and is beginning to shun men of this sort.
Sooner or later such men forfeit the good will of their cus-
tomers, and in the end, the real loss will be their own.
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Electrolytic Condensers in Power Packs

Being a record of some of the experiences of the author.

rad, Crosley and Zenith) use “"Mershon™

electrolytic condensers, for fltering pur-

poses, in the power packs of their re-
ceivers. They thereby effect a considerable
economy, as may be seen when we consider the
filtering effect which takes place around these
condenser units.

Since the electrolytic condenser has a much
higher capacity than a paper-dielectric con-
denser of the same dimensions and voltage
rating—in addition to being much simpler in
its construction—it is possible to use choke
coils of less inductance and, consequently, a
greatly-reduced number of turns. As magnet
wire is expensive, the economy is evident.

The electrolytic condenser is much more
rugged than the paper variety, and has a con-
siderably longer life. This is due to the fact
that it is “‘self-healing”; and consequently a
break-down of the insulating film on its plates,
due to an unusual voltage-surge, will not
cause permanent damage. The manufacturers
above named, therefore, find that the use of
this condenser effects a reduction in the num-
ber of service calls.

The writer has observed that, in the few
instances known to him where electrolytic
condensers had broken down in what seemed
to be normal service, the trouble originated
in the fact that the receiver had been installed

SEVERAL manufacturers (including Am-

By BERTRAM M. FREED

by an inexperienced service man. What is
meant by this, is that certain necessary opera-
tions had not been performed when the instal-
lation was made.

On all these condensers there is a small
rubber-stoppered “vent hole”; its purpose is
to permit the escape of gases formed during
the normal operation of the device. If this
rubber stopper is not removed, the gases can-
not escape and the resulting chemical action
causes the unit to break down. When this
stage is reached (the plates having become
covered with a film) the only remedy is an
expensive one—replacement of the unit.

It will be noted that the newest Zenith job
has been cleverly designed to eliminate this
“human element.” A board which covers the
electrolytic condenser unit has been so packed
with the receiver that it is necessary to remove
this board to complete the installation. Now,
when it is removed, the rubber stopper comes
out with it; since the stopper is glued to the
board!

The Crosley radio set uses two 12-mf. sec-
tions (one on each side of a single choke coil) ;
while the Zenith set calls for 16-mf. on each
side, and Amrad uses 8-mf. on each side.

Dirtect-Current Precautions

On a Crosley D.C. receiver, if the set’s
power cable is plugged into the light line

-
-
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ed for the Mode! 7100 receiver. The

Model 7100 receiver is designed to operate without an outside aerial, the radio frequency pick-up of

the light line being sufficient in most localities to bring in the signals of distant stations.

Unis M

and M1 are Mershon electrolytic condensers.

www.americanradiohistorv.com

in the reverse divection, the Mershon con-
denser will certainly be ruined if it is left
in long enough; for this condenser is dis-
tinctly different from the paper type in that
it is "polarized” (that is to say, it blocks a
current from flowing in one direction, but
permits it to pass in the other, like an elec-
trolytic rectifier, which is very similarly con-
structed). Therefore, a Mershon unit must
be connected with its positive lead to the
positive side of the filter, and its negative
lead (copper can) to the negative connection
of the filter.

To find out whether such a D.C. set is
properly connected to the light-line, simply
turn the set switch to “on,” before the cable-
plug is inserted in the house-current recepta-
cle. If the dial-light (“pilot” light) glows
dimly, the plug is wrongly inserted; reverse
it at once. The explanation of this peculiar
effect is that these polarized condensers pass
a current when their connections are reversed,
as stated above; and that the power unit,
when thus improperly connected, is loaded by
the condensers to such an extent that insuf-
ficient current reaches the filament circuit.

Mentioning this fact calls to mind a cer-
tain student service man who, when one of
these series-filament D.C. sets showed "no
voltage' across one of the tube filaments (be-
cause one of the tubes in series with it had
gone bad) reported that the power-trans-
former winding had burned out!

(Incidentally, the quick way to tess for open
filaments in D.C. electric sets is to short each
tube filamens, successively, with a piece of
copper wire. When the burnt-out tube is
reached, the others will light with slightly
more than normal brilliancy.)

Although the electrolytic condenser incorpo-
rates a very high capacity in very small di-
mensions, the “old-reliable™ screwdriver test
will not give the enlightening information as
to its condition that would be obtained from
a large paper condenser. Because the internal
resistance of the electrolytic unit is very low,
compared with that of a paper dielectric, there
exists always a Jeakage-current which effects
a rapid discharge of the condensers. A heavy
spark, therefore, is not obtained from the
electrolytic  condenser, notwithstanding the
high capacity of the unit, when the terminals
are shorted.

A shorted electrolytic condenser, however,
may be tested with any device which will
indicate a short circuit. One which is de-
fective will usually be recognized by a green-
ish (perhaps yellowish or reddish) chemical
deposit on the walls of the condenser. When
this deposit is seen, we need not bother to
test the unit; but must replace it immediately.

(Continued on Page 226)
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Servicing the Freshman “G”

This is the first of a series of articles. describing the troubles. both common and
uncommon. and their remedies in both early and late model radio receivers.

EFORE going into detail about the re-

ceiver model which this article deals

with, we will describe the various

units used in testing for trouble. It is
quite likely the reader has the equivalent of
at least one of these units; many will have
all of them. However, the construction of
these simple testing devices are described here
because they will be repeatedly referred to in
succeeding service reports, and those who pass
by this elementary information will find it
impossible to pick up the thread later on,
where we use a single letter (A, B, etc.), to
designate a test-unit connection.

Test Units

The first and most-used item is a device
for testing high-and low-resistance continuity.
We need an 0-6 voltmeter, a 22%4-volt bat-
tery and a single-pole, double-throw switch,
connected as in Fig. 1. For low-resistance
testing, switch to 4% V. tap; for high,
t0 2214 V. tap. Mark the test leads “A” and
“B”; this is important as will be seen later.

—

0-75 0C VOLTMETER

W

FIG. 1

Circuit of the first test unit.

Next, we have one which is not used much,
but is worth the trouble required to make it.
This unit is for testing noisy resistances; it
will also test continuity, but we will only
use it for the former purpose. Connect a
battery and a pair of phones in series as in
Fig. 2 (Make sure the battery itself is not
noisy).

By HAROLD WEILER

The “G” Chassis

Now we get to the set itself. It is a Fresh-
man "G” which consists of three stages of
tuned radio-frequency, a tuned detector, and
two stages of straight audio-frequency amplifi-
cation.

This receiver is designed to operate from a
110-volt, 60-cycle line. A small toggle switch
on the front panel of the power supply has
two positions; marked 110 V.” and "120
V.” This switch should, normally, be in the
“120 V.” position.

Lack of selectivity can be attributed to one
of three things:

(1) Antenna is too long (figure the lead-in
as part of the antenna);

(2) Radio-frequency tubes are defective;

(3 Set was improperly neutralized originally.

The first thing that should be done to &
set, for service, is to test the twbes. The
majority of trouble in sets today is with the
older A.C. tubes. Like all new things, the
earlier A.C. tubes underwent a series of changes
before the present accuracy of production was
attained. These older tubes are an almost
certain source of many set troubles; while
the newer tubes of reliable make work very
well, as a rule.

The tubes testing O.K. leave only the two
remaining causes for loss of selectivity.

Antennas vary greatly in their electrical con-
stants, and it is well to examine this item
next. If the aerial is too long, take the in-
sulator from the end and insert it in about
the center of the span, if convenient; this
will cut off from 25 to 50 feet, depending
upon the length of the wires. In nine cases
out of ten, this will help a great deal.

Re-neutralizing

All that remains now is to re-neutralize
the set. On the A.C. sets we cannot discon-
nect a filament-post connection, as of old;
so, because "‘necessity is the mother of in-
vention,” we take recourse to the “kink” illus-

trated in Fig. 3, which will solve this prob-
lem for us. It is a tube with %-inch cut off
the filament prong. When inserted all the way
into the socket, it acts as an ordinary tube, all

?

>

FiG.2.

Arrangement of the second test unit.

prongs making contact; but pull it out %-
inch and you have the same effect as though
you disconnected a filament wire on that
socket.

To neutralize, put tube (X) in first R.F.
socket. This is the first on the left-hand
side of the row nearest the panel. Then, tune
to a station—preferably, one in the center of
the broadcast band. Now you will find a
stabilizer exactly in line and to the right of
the first R.F. tube. With the (X) V4-inch
out of the socket, adjust stabiiizer until signal
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Schematic circwit of the Freshman Model "G’ receiver.
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Witing of Model "G'* power pack. The values of the condensers are as follows: A, 2.mf. (2,000) ;
B, 2:mf. (2,000) ; C, 6-mf. (2,000) 3 D, 4.mf. (1,000) ; E, 2-mf. (1.000) ; F, 1.mf. (1,000). The
numerals in parentheses indicate the break-down potentials.

is at a minimum. Do the same with the
second and third R.F. stages, and then try
your selectivity. Also, see that the balancing
condenser in parallel with the first tuning con-
denser is not shorted.

Hum Controls

The next thing we encounter very often is
the hum; most of this is due to the dynamic
reproducer. The one I have in mind is used
in only about twenty-five thousand Freshman
65 and 66 receivers in and around New York
(As most of the metropolitan service men will
recall, they were flooding the market last sea-
son). There is a remedy for this hum. Get
a 1,500- or 2,000-mf. condenser for just this
purpose, and shunt it across the terminals of
the field coil of the reproducer. As it is some-
times difficult to locate the field, this con-
denser may be connected across the rectifier
output. The condenser is shown as C in
Fig. 4.

Then there is the hum control at the upper
right-hand corner of the set. Place the dial in
a position at which there are no signals, and
adjust the control to minimum sound. If hum
is still objectionable, change the "27 and the

'71s. This will almost certainly take out the
hum completely, if it is not due to a fault
in the pack.

If the set is noisy, use the device shown in
Fig. 2. Put "A" lead on antenna post and
“B” lead on ground post. Now try the vol-
ume control. If a scratchy noise is heard in
the headphones, clean the resistor and arm
with alcohol. To test grid leak, leave "B"
lead on ground and put “"A" lead on grid
terminal of detector socket. If noisy, replace
the leak.

The other troubles one may encounter in
this receiver usually resolve themselves into
a burnt-out transformer, a shorted variable
tuning condenser, or a shorted trimmer con-
denser,

Here are where our troubles start. For
additional hum trouble and repairs, we have
to open the power-supply case. Take a S-inch
bare wire and, short leads 1 and 2. If hum
increases, the bottom choke is O.K.; if not,
it is bad. Do the same to leads 2 and 3.
(These tests are made with set in operation;
so take all precautions to avoid touching any
chassis or lead points, other than the test
contacts.)  Next, check all condenser-bank
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leads and re-solder any broken connections.
Resistors and Condensers

To test resistors, use the circuit of Fig. 1.
With switch in lower position, put "A" lead
on No. 10 binding post and "B’ lead on No.
6. This and the following connection should
show continuity. If there is no indication
of continuity berween posts 10 and 6, replace
the 2,100-ohm resistor. Then, put "B" lead
on No. 7 post; the resistor value is 3,000
ohms. Test next with "A" lead on No. 8
post (resistor value, 4,300 ohms, between
posts 7 and 8). Now change "B” lead from
No. 7 post to No. 9; here the resistance
is 1,250 ohms. Again change "A" lead from
No. 8 0 No. 3 lead on the choke assembly;
the resistance is 300 ohms. So much for the
resistance tests.

If you do not get any voltage from the
detector tap, condenser E is probably shorted.
If you do not get voltage from any but the
power tap, condenser D is probably shorted.
No voltage from any “B” tap, providing evety-
thing else is O.K.,, may be due to faulty
condensers A, B or C. Disconnect from rest
of circuit, switch on tester to position 1, and
test. If they are bad, install new condenser
or pack.

FIELD vOICE
coi coiL
\aa v
[of
ouTPUT
TRANSF,
10v. TO
SET
FIG.4

Wiring of the dynamic reproducer components.

Voltage Conditions

To test high-tension secondary, put “A” and
“B" of continuity tester on grid and plate
contacts of socket in pack; the meter should
read.

The filament transformer is next; posts 1
and 2 should show 1.60 volts, A.C.; 3 and
4, 2.25; 5 and 6, 5.00 to 10.00 (This is
without a load and using an A.C. 0-7% volt-
meter. Of course, it will not accurately indi-

(Consinued on Page 239)
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Fig. 6. A chart for checking the Model “'G."
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Men Who Made Radio—C. Francis Jenkins

HILE other great inventors have
devoted their attention successfully
to the problems of converting

sounds into radio waves and back
again, or dispersing these waves over the
<arth and finding them again, the subject of
our cover illustration this month has special-
ized upon a task which differs from all the
above. It has been his purpose to extend the
range of human sight, rather than of hear-
ing, by radio. And no man has spent more
effort, or succeeded so well, in the endeavor

to widen the vision of mankind, than C.
Francis Jenkins. It was he who by his in-
vention of the "Phantascope,” the parent of
all  motion-picture  machines (the patent
rights of which were sold to Thomas A. Edi-
son for the trifle of $2,500) prepared the
way for the eighth wonder of the modern
world, and made the human race movie-wise,
from Alaska to Antarctica,

Logically, then, the man who put “motion”
into motion pictures may eventually succeed
in putting “eye-appeal” into radio—in trans-
forming homes into miniature motion-picture
theaters! His new 5,000-wart transmitting sta-
tion in Maryland; his lahoratory experiments
in the development of radiovision transmitting
and receiving apparatus, such as drum scan-
ners and television-image boards: the trans-
mission and reception of weather maps at sea
by radio; the sending and receiving of photo-
graphs by radio; broadcasting visual images
from an airplane; development of a radio or
capacity altimeter for landing aircraft; and
eventual attempts to broadcast images of living

THE SECOND OF A SERIES

suhjects—all of these efforts were designed to
make radio’s message availahle to the eye.
For this reason, he has been described as the
“Father of Radiovision,”—just as Dr. de

A characteristic study of C. Francis Jenkins,
America’s Television Pioneer.

Forest is known as the “Father of Modern
Broadcasting.”

Born 61 years ago in a rural district north
of Dayton, Ohio, C. Francis Jenkins with his

Quaker parents moved to a farm near Rich-
mond, Indiana, where he spent his boyhood.
He attended a rural school, a high school, and
Earlham College—and, quite recently, he flew
from Washington to Indiana in his own air-
plane to receive an honorary degree from his
alma mater, in recognition of his inventive
accomplishments. His youthful days on the
farm were marked by their curiosity as to the
“innards” of a watch, the workings of farm
machinery, and other things mechanical. Af-
fected with wanderlust, he migrated to the
wheat-fields and timber regions of the North-
west and, subsequently, to mining camps and
sawmills of the Southwest; where he had
further opportunity to familiarize himself with
the whys and wherefores of machinery.

In 1890, Mr. Jenkins, tiring of the lure of
the mining camps and the uncouthness of saw-
mill operations, came to the National Capital
and accepted a position as secretaty to Sumner
I. Kimball of the “Life-Saving Service,” now
known as the Coast Guard. It may seem a
far cry from the position of a government
stenographer to invention as a lifetime pro-
fession; but in 1895 Mr. Jenkins embarked
on this scemingly precarious undertaking.
While boarding near the Capitol he had re-
ceived inventive inspiration from the behavior
of a crude box-camera and, without knowledge
of photography, he began construction of the
prototype of the motion-picture projector,
now used in theaters all over the world. That
marked the beginning of his inventive career—
one of such cumulative proportions as to in-

(Continued on page 226)

ADIO-CRAFT is compiling an in-

ternational list of names of qualified

service men throughout the United
States and Canada, as well as in foreign
countries.

This list, which RADI0-CRAFT is trying to
make the inost complete one in the world,
will be a connecting link between the radio
manufacturer and the radio service man.

RADIO-CRAFT is continuously heing soli-
cited by radio manufacturers for the names
of competent service men; ard it is for
this purpose only that this list is being
compiled. There is no charge for this
service to either radio service men or radio
manufacturers.

We are hereby asking every reader
of Rap10-CRAFT who is a professional serv-
ice man to fill out the blank printed on
this page or (if he prefers not to cut the
page of this magazine) to put the same
information on his letterhead or tha: of
his firm, and send it in to RaDIO-CRAFT.
The data thus obtained will be arranged
in systematic form and will constitute an
official list of radio service men, through-
out the United States and foreign coun-
tries, available to radio manufacturers. This
list makes possible increased cooperation for
the benefit of the industry and all con-
cerned in the betterment of the radio trade.

Attention:

Radio Service Men

National List of Service Men,

Name (please print)
Address

Age
Professional Servicing

Comments

¢/o RADIO-CRAFT, 98 Park Place, New York, N. Y.
Please enter the undersigned in the files of your National List of
Radio Service Men. My qualifications are as set forth below:

(If in business for self, please 5o state)
Years' Experience in Radio Construction. .. .. ...

Custom Builder............ (What Specialties ?)
Study Courses Taken in Radio Work from Following Institutions. . . .

Educational and Other Qualifications
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Airrlane Station KIK

an Airelane Radiotelegraph Set designed by the writer of t
with which Lieut. Harold Bromiey is attempting a

By GLENN DALE BRONNER

ATE in April of this year, Lieut. Harold
Bromley, the aviator, who was plan-
ning a trans-Pacific flight to Tokio in
June, called upon the writer at his

house in Glendale, Calif., and explained his
desire to obtain instruction in radio operation,
sufficient to serve his purpose during the hop.
At that time his special “ship,” the City of
Tacoma, was under construction at the Lock-
heed aircraft plant at Burbank, about five miles
away.

The task proposed was cheerfully under-
taken by the writer. Lieut. Bromley proved a
ready pupil; and quickly picked up the code
and fair operating speed. After taking his
instructor on a visit to the aircraft works and
exhibiting the low-winged monoplane, then
under construction, he suggested that a trans-
mitter and receiver for the ship might be con-
structed by the writer. This proposal was
accepted and the work of planning the neces-
sary equipment began. After many changes
in the designs, it was determined to lighten
the apparatus by the use of a "10-type tube
in the transmitter, in place of the fifty-wartter
at one time specified. After many fits and
starts, and much exchanging of the parts which
had been first procured and then eliminated
from the specifications, work in earnest began.

We had wired to the Radio Commission for
a call and a wavelength suitable for airplane
transmission. After a few weeks, we received
our call of KIK and a wave of 36.19 meters.
We also wired to the Burgess Battery Com-
pany for a specially built waterproof battery
supplying 450 volts of “B” and seven and
one half volts of "A”; and the writer pro-
ceeded to the construction of the set.

Design of the Sender

The frame of the transmitter is made of
34-inch angle brass, bolted and soldered to-
gether at the corners. The front and bot-
tom panels are made of Ys-inch aluminum, and
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Schematic circuit of the transmitter of station KIK.

the other six sides of 1/16.inch stock. All
eight sides arc bolted and lock-washered to
the brass frame.

The circuit employed, of the tuned-grid,
tuned-plate type (Fig. 1 is the schematic) was
chosen because of its steadiness of emitted sig-
nals and its low plate-current consumption.
The grid and plate tuning condensers mounted
on the front panel (C2,C3) are two National
.00035-mf. receiving type. The coils are of
quarter-inch, hard-drawn copper tubing, silver-
plated and buffed, bolted directly to the backs
of the condensers and so mounted that their
magnetic fields are at right angles to each
other. The grid and plate coils (L2, L3) con-
sist of eight turns each, two inches in diam-
eter; the antenna coil (L1) has four turns
and is spaced about an inch and a half from
the plate side of L3.

The circuit operates with high capacity and

his article for the plane ““City of Tacoma.””
flight across the Pacific to Japan.

sary to put the set in operation. A Weston
0-1-ampere, two-inch, radio-frequency meter
(A) is used to determine antenna resonance;
a 0-100 milliammeter (MA) for plate current;
and a 0-10 voltmeter (V) in the filament cir-
cuitt The radio-frequency choke (RFC),
which is wound on $4-inch bakelite tubing, is
a 3-inch winding of No. 28 D.C.C. wire.

Operating Connections
The top of the case may be removed by
loosening six thumb screws and taking off the
antenna condenser knob. Battery and key
connections are made to the set by means of
a four-pronged plug which fits into the right
side of the transmitter (Fig. 2). From this
plug, two double rubber-covered cables run to
the “A” and "B” batteries. The key is cut

in series with the negative "B” lead.
It was found in the test flights of the City

PLUG-IN COILS.
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Schematic circuit of the receivinf‘ cquigr:em constructed by Mr. Bronner for use in an airplane
op.

specially built for a trans-Pacific
particular regard

low inductance; for the tuning condenser must
be about three-quarters meshed for use on
36.19 meters; and almost all in, to work in
the bottom of the American amateur band.

Sangamo .00025-mf., 5,000-volt mica con-
densers (C4,C5) are used for both grid and
plate blocking capacities. The grid leak (R1)
is 10,000 ohms; this particular value being
chosen because of the fact that, the higher
the grid resistance, the lower the plate cur-
rent.

The set requires 450 volts of “"B” batteries
and 75 of "A” dry cells. The plate circuit
draws about twenty milliamperes when oscil-
lating with no antenna coupling, and forty-five
to fifty milliamperes when antenna resonance
is reached; the amount of current depending
on the type of radiating system used.

The antenna resonance, or series, condenset
C1 is a .00035-mf. Cardwell receiving-type in-
strument mounted on three General Radio
wall-stand-off insulators; this comdenser oper-
ates from the top of the set and is the only
adjustment, besides the filament switch, neces-

www.americanradiohistorv.com

th the transmitter and receiver were designed by him with
or the service to which they were to

put.

of Tacoma that gas fumes were very bad;
which necessitated having an air-tight system
of keying to prevent a possibility of the
sparks from the key contacts igniting the gas.
A rubber compartment was constructed around
the key and vulcanized all around (as indi-
cated in Fig. 2) making it safe to send with
gasoline fumes around. Plugs were also fitted
on the battery ends of the cables, and handles
for the batteries provided, for their removal
in case of a landing in the water and the
abandonment of the plane for the rubber life
boat.

For the same emergency, slots in the sides
of the fuselage were provided to insert two
jointed bamboo poles, one fourteen and the
other fifteen feet long. The antenna to be
used in this case was a current-fed Zeppelin;
the thirteen-foot feeder running along the
fourteen-foot bamboo pole, and a 28l/5-foot
antenna extending from the top of the feeder
system to the end of the fifteen-foot pole.
This same radiating system could be trans-
ferred to the rubber life boat, in case the ship.
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Ac the upper left appears the City of Tacoma in the course of construction.
they include the special batcery supply mentioned by the author.
a compatative appieciation of the sizes of transmitter and receiver is obtained.
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The complete transmitter and receiver are shown in the circle at the right;
At the lower left is seen the interior of the transmitter, y ngl
Positive-contact plugs eliminate the possibility of atcing, due to binding

and, at the lower night,

posts loosening; an arc igniting gas vapors would prove disastrous.

failed to float. Vulcanized slots in the boat
were provided for the poles, and waterproof
rubber sacks for the transmitter and receiver.

The Compact Receiver

The receiver was designed for reception on
both long and short wavelengths by means of
plug-in coils, two of which were provided;
one with a range of 500-650 meters for ship
and commercial stations, and another with a
range of from 30 to 50 meters.

The set is built into an aluminum case 9 x
6 x 5 inches, of 3/32-inch stock. The reg-
ular three-circuit-tuner hook-up is used; with
a .00035-mf. throttle condenser (C2) for re-
generation control and a .0001-mf. Cardwell
(C1) for tuning. Two stages of audio were
used, and ‘'Ol1A tubes throughout. Trans-
formers T1 and T2 have a 3l4-to-1 ratio.
The tuning condenser was supplied with a
National vernier dial, while an ordinary knob
was used for regeneration control. A 0-6
Weston voltmeter (V) is mounted on the
panel to indicate the correct filament voltage
and, also, enable the operator to know some-
thing of the condition of his A" batteries.
Six volts of dry cells and a small 45-volt
Burgess battery supplied the current for the
receiver.

At first, brackets on the sides of the sets
were employed to hang them from shock-
cords and keep them free from vibrations;
but a five-ply board to which the sets were
bolted was later substituted. The transmitter
and receiver were bolted together and mounted
on pieces of sponge rubher glued to a base
board, which was in turn mounted directly
under she plane’s instrument board and in

front of the pilot. By loosening two wing-
nuts, the transmitter and receiver could be
removed from the plane on short notice.

Experimental Work

The transmitter had its first try-out in the
40-meter amateur band. A separate set of
test batteries, sent us also by Burgess, were
employed. Several CQ signals had been sent
out when the filament of the ‘10 went out
for some unknown reason. An ‘0lA was
therefore substituted and the writer continued
his CQ and signed his call. An eighth-dis-
trict amateur answered and gave a very en-
couraging report that the signals were vety
steady, “pure direct-current and crystal-con-
trolled.”” He said they came in QSA3 (on
the new scale of 5, "fairly good, readable but
with diffienlty.”—Eptror), which is very
good reception for that distance (from Glen-
dale to New York State, nearly three thou-
sand miles). Many other stations throughout
the country were worked and very favorable
reports received.

The set was mounted in the writer's "Lizzie”
for about two weeks. Eastern stations were
worked with two wires used as a radiating
system, only five feet above the ground at
the Ford and running to stakes driven in the
ground.

It was found later that an '01A tube worked
just as well as the "10, giving the same radia-
tion, drawing the same plate current, yet only
one fifth the filament current; thus making
the batteries last a much longer time. The
'01A was later exchanged for a '12A which
was found to give a more steady signal and 2
little more radiation.
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When the time came to install the set in
the City of Tacoma, just prior to the test
flights, the transmitter and receiver were given
their final testing and very carefully looked
over for defects.

During test flights in the Mojave Desert,
about sixty miles from Glendale, very satis-
factory tests were made between station W6-
EGX and Lieur. Bromley in the plane. Tests
were ‘ also made with W7AFO, located in
Tacoma, Washington, and NEJZ, then located
in the harbor at Vancouver. After returning
to the Metropolitan Airport, the sets were
taken out, completely checked over, and found
to be in perfect shape. The night before the
final departure from Southern California, the
sets were again installed and everything made
ready for the hop to Tacoma.

The operation of the sets is very simple.
The antenna is first released and the filament
switch closed and, while the key is held down,

(Continued on page 227)

PLUG FITTING
ON SIDE OF
TRANSMITTER.

w

(RUBBER CASE

Fic.2

Detail of the plug-in arrangement coanecting the
current supply to she transmitter.
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Building a 1930 ELECTRIC Receiver

A super-sensitive set of simple construction incorporating the

HE modern factory-built radio set is so

far advanced in design that one hesi-

tates now to construct his own; yet

with a little care and patience a com-
mercial-looking job can be turned out at home
that will excel the latest commercial models.
The receiver shown in the accompanying illus-
trations was designed for sensitivity, tone
quality, and case of operation; while it incor-
porates new features not found in other re-
ceivers. It was built for installation on the
Florin Lenox estate in the Adirondack Moun-
tains, a location which is immune from inter-
ference of any kind except an occasional
thunderstorm; consequently unusual selectivity
was not required. However this set compares
with the best in selectivity.

Engineering Features

It comprises a Vreeland-band-selector sys-
tem which feeds into a three-stage wntwxned
R.F. amplifier using A.C. screen-grid tubes and
iron-core untuned radio-frequency transformers.
A screen-grid detector is used with one stage
of resistance.coupled audio amplification and
one of push-pull using type "10 power tubes.
This makes seven tubes in all, four screen-grid
type ‘24, one type 27, and two °10’s; not
counting the ‘81 rectifier and ‘74 voltage reg-
ulator used in the power pack.

The band selector, the theory of which is
explained below, passes a 10-kilocycle band of
wavelengths at any location in the broadcast
spectrum, depending upon the adjustment of

latest principles inh radio design.

By CLYDE J. FITCH

-4
rm
&

OCALS with a 2-foot aerial! Abso-

Intely no batteries about which to
think twice. The power of two "10s
in push-pull at the flick of a switch
and turn of a knob! All station selec-
tion obtained by the turn of another
knob. “Wind-your-own™ selectivity!
Three stages of screen-grid amplifica-
tion (guaranteed aon-whistling) and 4
8 sereem-grid "power detector”” And
E andio quality with & realism which

will startle the critical ear. When we {
heard that our old friend Clyde J.
Fitch had built, & moderate cost, a

receiver which met these qualifications,
we asked Mr. Fitch to tell you all
about it. And so—WE NOW TAKE
PLEASURE IN PRESENTING

“The 1930 Electric
Receiver”

This allows the carrier-wave
“sidebands” (which

the tuning dial.
with its accompanying
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represent the music), to pass through from
the antenna to the amplifier uniformly, giving
distortionless reception in this part of the set.
This is true also of the radio-frequency ampli-
fier, which employs the old Acme iron-core
transformers, used several years ago in that
company’s reflex sets. These transformers give
very efficient amplification over the entire

N,

: Fiel !

A B

NPUT
UTPUTI

E

The “’band-selector’’ detsil. Varying the num.
ber of turns in L determines the selectiviry of
the receiver.

broadcast band, and associated circuits do not
oseillate (“whistle,” howl, etc.) at any point
on the dial when used with screen-grid tubes.
Two type-R3 transformers, (RFT1 and RFT2
in Fig. 1) with one type-R4 (RFT3), gave
the best results; the type-R2 was found un-
satisfactory. No doubt there are other iron-
core radio-frequency transformers that may be
used instead, in case the constructor has dif-
ficulty in finding the Acmes.

The use of a screen-grid detector with a
stage of resistance-coupled audio amplification
is another feature that gives high, distortion-
less amplification.

Here (in New York City) the set picks up
locals with an indoor antenna two feet long;
with no antenna it picks up nothing, since
it is well shielded. Quality is unusually good,
for the reasons mentioned above, and opera-
tion is simple, as the illustration (Fig. A)
shows; one knob (C2-C3) being used for
tuning, and the other (R5) for a volume con-

i QIIETRNTTI) i
A

Front of set. showing panel layout; note con.
venient  adaptability to any panel size. The
‘‘'volume controi'’ is RS5; while C2-C3 is the
“‘station selector’* or tuning knob. A light,
rigid, monel-metal sub-panel is used.

I AL
trol (which is easy to regulate because it does
not detune the set or cause it to oscillate
and squeal or howl).

In the illustrations, Fig. A shows the front
view; Fig. B the top with the covers of the
shield cans removed; Fig. C the rear, and
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Fig. D the power pack. The panel was cut
to the size shown, merely to fit a special
cabinet,

Construction of the Set

The metal base should be made first; that
illustrated here was a sheet of monel metal

'
A i B

R% TIC ;
A — . a—l

N PUT
ouT PUT

E Fi16.8

An optional but experimental design of the
“‘band-selector.”’  Selectivity is governed by C;
R closes the circuit.

1314x29Y4 inches and 1/32-inch thick with the
corners cut out to a depth of an inch each
way and the sides bent down and soldered at
the corners, making a “pan” 11x27x1%4-inch
deep. This work should be done by a tin-
smith, Aluminum may be used instead, but it
should be at least 1/16-inch thick, as it is
mechanically weaker than monel metal; since
aluminum cannot be soldered easily, the cor-
ners should be strengthened with brass angles
bolted in place. Even a good wooden base-
board may be substituted.

Dimensions for drilling the base are not
given, as these will depend upon the particu-
lar parts used. The general layout shown in
Fig. B can be followed without difficulty. The
sockets are mounted with their terminals un-
derneath; so that practically all the wiring is
below, out of sight and well protected. With
the exception of the socket holes, the drilling
of the base may proceed as the set is being
assembled, by the use of a hand drill.

The Band Selector

The band-selector coils L1 and L2 consist
each of 85 turns of No. 28 wire wound 2
inches in diameter, with a center tap, as de-
tailed in Fig. 2. (Hammarlund space-wound
coils were used.) They are clamped by two
strips of bakelite, which carry the three ter-
minals for the two end connections and center
tap. Brass angles are used to mount them in
the proper relation to the metal base, inside
the shield cans as shnwn.

The two .00035-mf. tuning condensers C2,
C3 are mounted on the shield cans as illus-
trated; both on the same shaft and with a
single-dial control,

The 23-plate “midget” antenna coupling
condenser C1 is mounted on an insulating strip
of bakelite which is fastened to the upper left-
hand corner of the right-hand can, (Fig. B).
The 9-plate “midget” trimming condenser C4
is mounted directly on the other shield can,
as shown in the same figure.

The coupling coil L3 cnnsists of 4V4 turns
of wire wound on a vacuum-tube base. This
is plugged into a standard socket, mounted
on the set base as shown. The two ends of
the coil are connected to the filament prongs
of the tube base. This completes the band-
selector parts; wiring and adjustment will be
described later.

Many explanations have been published
about this new method of radio tuning, but
the practical man wants more practical data
and a clearer understanding of the theory
without wading deeply into mathematics:
therefore, let us begin at the beginning and
explain why band-pass tuning is necessary for
undistorted reception.

RADIO-CRAFT

Suppose we start at the transmitter, but for-
get the old idea of modulated carrier waves,
and look at the situation from a different
viewpoint; a viewpoint where even the lay-
man can get a clear insight into radio trans-
mission, From our method of heterodyne re-
ception (as used in the superbeterodyne re-
ceiver) we know that when two alternating
currents of different frequencies, F and F1,
are combined, two other frequencies are pro-
duced, equal to (F+4 F1) and (F—F1);
making four distinct frequencies in all. (Har-
monics of these will also appear, but they are
useless for our purpose.)

“Modulation™ Simply Explained

Since radiation ‘of electric energy from the
transmitting antenna must take place at very
high frequencies to be efficient, a high-fre-
quency generator is used at the transmitter,
For broadcasting, frequencies from 500,000 to
1,500,000 cycles per second are used, each sta-
tion having its own assigned nperating fre-
quency. This frequency is called the carrier-
frequency, or “carrier wave.” We will call

4-5 KC

Fic5 Fi6.6

TTTITTT ITTTTTT
128404812 1284 04812

At left is illustrated the sharp “’cut-off”” by
which “'volume distortion™" is caused in ordinary
‘‘tuned-radio-frequency”’ sets; at the right. the
desirable "‘Hat-top™ ‘effect which may be ob.
tained by proper “’band-selector’ design.

this frequency f. Now, suppose we combine
with this carrier frequency, f, the sound-fre-
quencies (or music- and speech-frequencies
produced in the studio) and see what happens;
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keeping in mind that the music- and speech-
frequencies range from about 50 to 5,000
cycles per second. We will call these the
audio-frequency band, or just “AB.”

From the above heterodyning action, we
learn that four distinct frequencies will result;
namely, the carrier-frequency f, the audio-
frequency band AB, and the bands (f 4 AB)
and (f — AB).

The audio-frequency band AB will not be
radiated from the antenna, because its fre-
quencies (50 to 5000 cycles) are too low for
efficient radiation, The carrier frequency, f,
will be radiated as will also the frequencies
(f + AB) and f —AB). These latter two are
called the sidebands, and they contain all the
music and speech, because they contain the
audio-frequency-band component AB,

In explaining radio transmission to a lay-
man, we can simplify this still further and
merely state that radiation takes place at very
high frequencies; therefore at the transmitter
we add a high frequency, say a million cycles,
to the sound frequencies, so that they can be
radiated, and later remove the high frequency
at the receiver. The ordinary person will
grasp this heterodyne idea much quicker than
he can grasp the modulated-carrier-wave idea.

We see from the above that a group of
frequencies (namely, f, f + AB, and f — AB)
are radiated from the broadcast transmitter,
having a maximum difference of f plus and
minus 5000, or a total separation of 10,000
cycles, or 10 kilocycles. For example, using
a carrier of 1,000,000 cycles, a band of fre-
quencies from 995,000 to 1,005,000 cycles will
be radiated. Our receiving set must therefore
tune in all these frequencies at once in order
to receive all the music; or the sopranos will
be lost in the ether, and this might not al-
ways improve the programs. Hence, the use
of a band-pass or selector.

The ordinary radio set must be selective in
order to tune in a single station without inter-
ference from others. Tuning must be sharp.
But sharp tuning cuts the sidebands; it weakens
or eliminates the higher audio frequencies, and
causes the music to sound deep and muffled.
Instead of tuning in the complete ten-kilocycle
band of waves, it covers a band of only about
four or five. This is shown in the response
curve of Fig. 5, which only has good response
over a 4-kc. band. Fach tuned circuit in the

Fig. C.
Rear view. The arrangement of the binding posts is clearly shown in chis illustration. Tube
shields which thread on were used to prevent noisy contacts.  Note the neatness of this powerful

screen-grid-type  radio  receiver.
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The parts used are standard.
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A view of the interior of S3, looking from the front of the set. The fixed condensers are soldered

w0 each other. To
from all metal work.

There is
receiver has one definite “peak” where the
response is maximum, and this is adjusted to
be in resonance with the carrier-frequency.

Design of the Selector

The band-pass selector has two tuned cir-
cuits, loosely coupled together. The two cir-
cuits give two peaks, adjusted so as to be
close together, making a somewhat flat-topped
graph 10 kilocycles wide, as shown in Fig. 6.
The curve has two small humps at the top
caused by the two peaks of the two circuits.
The sides slope down about as in the curve of
Fig. 5, but the width at the base, using care-
fully-designed circuits, is no greater than in
the former curve. Therefore, selectivity is as
good when using the band selector as it is
with the ordinary method of tuning, and it
responds to the entire band of transmitted
frequencies more evenly.

Fig. 7 shows the circuit diagram of a band
selector; this is the system used in our com-
plete schematic, Fig. 1. The two tuned cir-
cuits are indicated at A and B, and are cou-
pled together by the common inductance L.
The circuits A and B have each the same sizes
of coils and condensers, and are designed to
cover the broadcast range; therefore any good
broadcast coils and condensers may be used.
Magnetic coupling must not exist between the
coils; therefore they must be thoroughly
shielded.

The degree of coupling is determined by
the value of the inductance L; this, also, de-
termines the spacing between the peaks of the
two resnnance curves, and consequently the
width of the band of frequencies that it will

obtain maximum efficiency from the R.F. transformers, they are mounted away

no interaction between these units.

pass. If L is increased, coupling is increased
and the width of the curve, Fig. 6, is in-
creased. If L is decreased, the width of the
curve is decreased. The correct value of the
coupling inductance L will give us the desired

10-kc. width. 415 turns, wound on a tube
SwWONSET LS
T PA 769 Cosv
000
1004 320
000w $ 180V.

ane, v 8-
73v
¥
}-kv.-
7

7
‘POWER TRANSFORMER PF 281
110V, AC. Fic4

The power unit,

Figures 709. 834, and PF281
are parts numbers.

The power-transformer pri-

mary is provided with taps for line-voltage

compensation. One voltage regulator, V9, is
used.

base, is about the correct number. Several

such coils may be made, ranging from 2%
to 6 turns, and are easily interchanged by
mounting them in a standard socket. The
smaller the coil, the greater the selectivity.
You can therefore udjust the selectivity to suit
your particular reguirements.

Fig. B.
An airplane view of The 1930 Electric Receiver.”” Simplicity is a key-note. A convenience is

socket L3 into which the coupli

are mounte:

coil of the “'band-selector’” s plugged.
on the ends of the aluminum shicld cans.

B
Condensers C1 and C4
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Derails of ‘'band-selector’’ coils. (Two are re-
quired.) The use of different tuning condensers
will necessitate a different number of turns.

The width of the curve (Fig. 6) does not
remain constant over the entire broadcast band,
but varies with the frequency. Using the cir-
cuit of Fig. 7 with inductive coupling, the
width increases with increase of frequency;
because the reactance of the inductance L is
greater at the higher frequencies, and the de-
gree of coupling is greater. Hence it may
pass only the correct 10-kc. band at the upper
wavelength settings, but a 20-kc. band at the
lower. As this will be objectionable in some
localities, the system shown in Fig. 8 may be
employed instead.

The only difference is that the two cir-
cuits are coupled by a common capacity C,
instead of by an inductance. (When using
the coupling condenser C, the grid circuit of
the first tube in the R.F. amplifier will be
open. The resistor R, of about 2 megohms,
should be connected across the condenser C.)
This gives just the opposite effect to that
obtained with the inductance; the larger the
capacity, the less the degree of coupling, and
vice versa. A coupling condemser of .025-mf.
is about the correct size. This also may be
mounted into a tube base, together with the
resistor R, and plugged in the socket in place
of the coupling coil.

With capacitative coupling, the coupling
decreases with increase of frequency. There-
fore the selectivity is greater at the lower wave-
lengths than at the higher, which is just the
opposite effect to that obtained with the in-
ductance. Different sizes of condensers may
be tried to get the correct balance. (Perhaps
a combination of capacity and inductance may
be found to give a 10-kc. curve through the
entire broadcast band.)

Summing up, the receiving aerial picks up
all the stations on the air, but the band selec-
tor allows only the band of frequencies trans-
mitted by any one selected station to pass
through it and into the R.F. amplifier.

R.F. Amplifier and Detector

The radio-frequency amplifier and detector
is a complete unit in itself and wired inde-
pendently. The mounting of the apparatus is
indicated in cross-section in Fig. 3, and the
reproduced photographs clearly show the unit
and its location on the base. The copper
shield can (S3) of a Remler "Infradyne” in-
termediate amplifier was used by the writer,
and was just the correct size for inclosing
the parts; a metal top was required, however,
measuring 4 by 16 inches. All the parts are
mounted on this top, so that it can be re-
moved for inspection or repair without re-
moving the can from the base. The can is
234 inches deep inside, and can easily be
made up of sheet copper.

The sockets are equally spaced on the metal
top, as shown, while the radio-frequency trans-
formers are mounted below them and away
from the can. Below the detector socket is
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Schematic diagram of the ''1930 Electric Receiver,’

meed not be changed unless the characteristics of V4 change appreciably. A dynamic reproducer ma

indicated.

fastened a strip of hakelite supporting one of
the by-pass condensers; the other condensers
are soldered together and mounted between
the sockets. Eleven one-microfarad condensers
in all are used in this unit. Condensers of
this capacity were selected to by-pass thor-
oughly all the connections in each stage, so
there would be no tendency to oscillate due
to coupling of the common connections. In
ordinary scts this effect is negligible; in “high
gain” receivers using screen-grid tubes ‘com-
mon coupling’” becomes a serious problem.

The wiring of this amplifier is clearly shown
in the complete schematic diagram, Fig. 1.
The space enclosed by dotted lines $3 indicates
the connections inside this unit.

The 100-ohm resistor R1, hetween the R.F.
cathodes and ground, gives a 1Y4-volt "C”
bias on the R.F. control grids. The 5000-ohm
resistor R2, connected between the detector
cathode and ground, gives S volts bias on the
detector control grid.  These resistors are
mounted in the amplifier unit but are not
shown in Fig. 3.

Connections to the amplifier unit are brought
out through holes in the bottom. There will
be two heary leads for the 2%-volt A.C.
supply to the hcaters. large flexible wire
should be used for these, as the current for
the four tubes will he 7 amperes.

There are four other connections to the
amplifier, colored preferably as indicated in
the diagram; blue for volume control (RS)
regulating the screen-voltage of the R.F. tubes;
brown, for detector sercen-voltage control
(RG); green for the detector plate; and red
for the 180 volt "B” supply. The shielded
<ontrol-grid leads are brought out through the
op, as shown in the photographic illustrations.
The first one comes from the band-selector
shield can, as will be seen from Fig. B.

Hand-Made “R.F.T’s.”

Suitable untuned transformers for the R.F.
amplifier can be constructed according to the
illustration, Fig. 9. The core consists of
strips of very thin silicon steel transformer
faminations ;" wide by 234” long, stacked
up to a thickness of 3/16”, as shown. On
each side of this is placed a wooden form
5/32” by 4" by 234" long, so that the fin-
ished core assembly is 14” square. It is

Resistors R8, R9 prevent undesirable oscillation in the push.pull stages.

bound together with a few wrappings of
waxed paper.

The primary winding is “random wound”
over one half of the core length. No. 38

/JRON CORE. .~

b s

P

— =

F16.9 '

Construction  of the R.F. transformers. The

secondary is arranged in “‘pies’’ t0 reduce self<

capacity to a minimum. Flat”" response is

obrained by variation of the number of primary
and secondary turns.

..

¥ /AX PAPER

S.C.C. wire is used. (This is indicated in the
illustration for clearness as a single layer.)

The secondary is also of No. 38 S.C.C.
wire wound in ten sections, or “pies,” equally
spaced over the entire length of the core as

The shield cans tor the various units are indicated by dotted lines.

Resistor R6, once adjussed,
be substituted for the electrostatic reproducer

Every by-pass condenser shown should be used.

shown. A layer of waxed paper is placed
between the two windings.

The wavelength band which the transformer
etficiently covers depends upon the number of
turns in the primary and secondary. For the
first and second stage units, RFT-1 and RFT-2,
the primary should have 35 and the secondary
83 turns.

For the third stage, RFT-3, the primary
should have 26 and the secondary 43 turns,
As there will be some variation in these trans-
formers due to different qualities of iron, it
may be necessary to add or subtract wire from
both primary and secondary to obtain the best
results. This can easily be done experimental-
ly after once operating the set to determine if
it amplifies uniformly over the entire broad-
cast range.

The Audio Channel

The audio amplifier comprises one stage
(Continued on Page 228)

Fig

Perspective view of the power Eack, which should be mounted ac a distance from the set chassis.

Power transformer PT should
chokes with generously-proportioned cores
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e at the point most distant from audio transformer AFT.

. D

Filter
greatly help to obtain humless operation.
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In che Model K receiver the volume control is a
700,000-ohm variable resistor R6, in shunt to the
secondary of T6. The place-supply resistors are
mqumcd in che set chassis, inscead of the power
unir.

The first consideracion is the line-voltage. Having
noted jts value, plug che 3.amp. fuse F into the
pair of clips marked with the nearest corresponding
voltage. Continuity tests are made with cable dis-
connected from the power unit and all cubes removed
from receiver. The terminal blocks of the receiver
chassis and power pack are illustrated. When cest-
ing connections on latter, remove all cable leads
from the chassis and also the fuse, and plug into
the A.C. line. Connect a 0-150 V., A.C. meter be-
tween 1 and 7, or berween 1 and 16 (note in some
units 7, 8 and 9 are the incoming common terminals,
in others 16, 17 and 18 are common). The meter
should read the A.C. line voltage, or the cord is
defective. Next, replace the fuse in the proper clips
and, if the meter reads che same berween 1 and both
sides of the fuse, fuse is good. Short posts 1 and
2 with a piece of wire, and put the type '80 tube
in the socket. Immediacely take the readings berween
the following posts on a 0-250 v. high-resistance
D.C. volemeter: 14 to 6, 14 to 15 Boch readings
should be off scale. (Noce 14 is the negative post.)
Using 2 0-5 A.C. meter, check the filament volcages.
3 0 12, approx. 3.3 vols A.C.; 4 0 13 off scale.
Shut off power by pulling the plug as soon as the
readings are taken; because this tesc subjects the con-
densers to very high voltages. If the power unit
fails to deliver the rated voltages the entire unit
should be exchanged.

When checking the receiver chassis, make sure
cable is properly connected; then turn receiver
switch “on.”"  Contact to socket terminals is easily
obtained as the heads of the spring-holding eyelets
are above-panel.

Special note: operating voltage of screen-grid to
3 frame should not rise above 70 volts. A defective
3 screen-grid cube can be easily idencified by the fact
3 that its low emission causes the screen-grid porential
% to frame to rise above 70 volts.

3 The troubles thar are found from the sequence
2 test must be located with the aid of the schemacic
3 circuit, Remove the cable from the power unit, and
3 follow through any faulty circuits wich the aid of
a high-resistance volimeter (50-volt connection) and
a 22V5.volt battery in series. Shorts in the plate
circuits will show up as readings on che volimeter
3 when one lead is touched co frame and one to the
3 plate. If opens are indicated by previous volrage
3 readings, the circuit must be traced and each piece
3 checked until faule is located. If VC rocors and
3 stators rub, set will operate on low wavelengths
3 when plates come out of mesh. High hum level
usually due to defective *27, V3 or V4, Hum con-
trol is located in power unit and berween fuse slips.
3 Keep the two cables to "'On-Off”" switch far from
3 V3.
3 In the K41 type, high hum in isolaced cases may be
% due 10 loose steprdown transformer laminations in
3 dynamic reproducer assembly; tap laminations lightly
% with hammer to reset them and reduce hum level.

3 In rare instances, high hum may be occasioned by
3 high-frequency radiations originating in the dry recti-
3 fier in the reproducer power assembly. To check
3 this, disconnect the reproducer leads and attach a

. —

it NC1 c20|*
vi TS

LANT.

vC3
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separate reproducer. If hum is heard through the
lacter disconnect A.C. leads to the dynamic repro-
ducer at the power unit. If hum disappears it may
be assumed thac the recrifier is defective and should

be replaced. Looking ac chassis from front, VC3 is
ac lefc. Use middle VC as piloc when reganging,
[ sy
25v. RED.WHITE “8*PWR
| RED, &BLK.FLEX. BLUE |

BLACK BLACK WHITE GREEN WHITE
25y, BBLK.FLEX. B- ‘'B'AMP
5V

§V. RED
| TO TOGGLE WHITE. °B*
SWITCH 25V, BLACK, PWR. HUM
i -RED: {FLEX. .BLUE CONTROL
| 3 1 2 3 g '_Lf's.- ..ng. Y] i
L= -
o {'ng..‘ﬁ#‘;i ! os@ s 125
{ ° P - v V. V.
; ) in o
DY e o oL
AC FOR DYNAMIC. B ACK BLK, .~
{POWER 2.5V. WHITE “GREEN WHITE
| PACK) ngvru:x B-  "B'AMP.

though rarely necessary. Turn volume control ‘‘Full
On’" and loasen two locking screws on left-hand VC,
reaching through the slot left in the VC shield.
Turn eccentric back and forth until weak signal is
loudest and tighten. VC1 has panel vernier and
need not be touched.

If changing tubes, and all other efforts, does not
stop circuit oscillation, tune in station near 210
meters and, with 2 non-metallic screwdriver adjust
NC1, NC2 and NC3. NC2 (upper left-hand) ad-
justment not critical. Re-check on 360 meters and

seal. Under load, reccifier transformer secondaty
V3 v4 v2 V5 Vi V6
K F

8 e F-.X G.-~p -
Fi59 Ko o8 o8y [o on Fia® oYk (o oY
o ois 1F%0 1 loe) ke ol \oo)
F \.{_/ FFO_, u\c‘é_,'sc P £26  pep
21 21 ' ‘A 2T A

(dynamic reproducer) should read close to 11 volts ;

rectifier output should be 5.5 to 6 vols.
-

Continuity Test

Terminals Correct Cause if Wrong
24-frame full Open in cable
V3F-22 or 19 full Do.

V3pP-25 17.3 Do., T1 pri. or R8
V3G-fr. 0.5 Open or shorted R7
V3K-fr., full Open Gnd. lead

V4F.22 or 19
V4P-25
V4G-fr.
V4K-fr.

V2F-22 or 19
V2P-25
V2CG-fr.
V28G-23%
V2K-fr.

V5F-23 or 20
Vs5Pp-21
V5G-fr.

ViF-22 o1 19
V1P-25
ViG-fr.
ViK-fr.

V6F-23 or 20
V6P-21
V6G-frame

Any rotor-fr,
VC1 stacor-fr.
VC2 stator-fr.
VC3 stator-fr.
Ant, post-fr.
L.S.-L.S.
V8F-23 or 20

Any Plate
prong-fr.

VI1F orV2P-fr.

V3P-fr.

V4P-fr.

VSFor V6P-fr.*

Transformer Tests

T1 P1-P2
T1 81-82
T2 P1-P2
T2 S1-82
T3 P1.P2
T3 S1-82

Operating Voltages of Set
(Turn volume control to off position.)

V3F-P, 2.5 A.C.: V3P-fr, 65.0 D.C.; V3GK,

V4F-F, 2.5 AC.;
D.C.;: V4G-K, 7.5 D.C.; V2F-F, 2.5 A.C.; V2P-fr.,
110.0 D.C.; V2CGK,
D.C.; VSF and V6F.P, 5.0 A.C.; V5P and V6P-fr., &
205.0 D.C.; VS and V6G-F, 40.0 D.C.; VIF.F, g
2.5 A.C.; ViP-fr, 120.0 D.C.; VIG-K, 7.3 D.C.

below 1 D.C.:

Receiver: C1 to C9. inclusive, 0.25-mf.; C10. C12, &
,0002; C1t, .001; C13, .0001; R1, R9, R10, 1,500
ohms; R2, 6,000; R3, 300; R4, 40,000; RS, 6,000;
R6. 700,000; R7, 2-meg.; R8, 13,000 ohms; R11,

R12, 40 ohms.

Power unit: R, 1,300 ohms: L1, 1S-henry, 283
ohm; L2, 60-henry, 1,370-ohm; C16, Ct7. 1-mf.

nor'd’g. Shorted C13
Open T3 sec. or leads
Open in cable

Values of Parts

-l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l-++-l--l-++-l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l--l-

6N\9

full Open in cable

full Do., or T2 pri.

20 Open in T1 sec.

full Open R9

full Open in cable

20 Do., RS, or T6 pri.
full Open in sec. of T3
13 Open R4

full Open R3

full Open in cable

full Do., or T3 pri.

21 Open T2 sec.

full Open in cable

20 Do., R2, or TS pr
full Open T4

full Open R1

full Open in cable

full Do. or T3 pri.

21 Open T2 sec.

full Open fr. lead

full Open T4 or T4 leads
full Open TS sec. or leads
full Open T6 sec. or leads

Do.
Do.
full

full
full
full
full
full
full

C18, 2 mf.; C19, 0.1-mf.

LS

{10 V. TAP

FOR DYNAMIC
REPRODUCER

Sh't’d bypass or pl. lead

Sh't’d bypass or fil. lead
Shorted heater lead

Shorted fl.
Open R10 or R11*

*(‘Tubes and dial lamp out of sockets.)

1.5 D.C.;

lead

Open pri.
Open sec.
Open pri.
Open sec. g
Open pri.
Open sec.

V4P-fr., 135.0

V28G-fr,, 60.0

| K]

ci7

v7

T

PUSH-PULL~

Fa

60AMP =
5.0V
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3 under the name of ‘‘Synchrophase'’;
§ ceiver is described and diagrammed this month.

% sate for differences
3 should be about two or three degrees.
3 center and righe-hand  dials, ondy one-half degree
J is allowed as compensation for variation in parts
3 and wbe manufacture,

R R R R A TR A K K R R SRS RE SRR,

e R L T L T T S e TSy Y

Cro

Several models of Grebe instruments are availabre
the 7-wbe re-
In
the coupling chain controlling the left-hand dial chere
is play to permit condenser variation, to compen-
in antenna capacities.  This
Berween

Condenser C1 has a capacity of .00022-mf. Units
b, ¢, d and ¢ (“'Tonecolor’’) have a capacity

% of 1750, 1450, 930, 600 and 175 mmf., respectively.

Resistors R1, 2, 3, 4, are 400 ohms; X is a

J ‘‘dummy’ cartridge having a copper wire in place
g of & high resistance,
3 3 to 7 megohms.

Resistors R3, 6, 7, 8 and 9 are

Ll s s L S S R LRSS LR T SR

CONTINUITY TEST

Beneath Aluminum Deck

Test Leads Correct Fault, if Otherwise
1-39 full L1 open
1-2 none C1 shorted
3-39 none C14 shorted
4-39 none C13 shorted

5-6 about 1/3 T1 sec. open
7-8 about 34 T1 pri. open
7-39 none T1 pri. gtounded
5-39 none T1 sec. grounded
5-7 none T1 pri. short to sec.
9-10 about 1/3 T2 sec. open
11-12 about 34 T2 pri. open
11-39 none T2 pri. grounded
9-39 none T2 sec. grounded
9-11 none T1 pri. short to sec.

Test of Cable Leads
39-"180v,"" none Lead grounded
13-"'180v."" full Lead open
39-°'90v."" none Lead or R.F. pri.
grounded.

Radio Service Data Sheets

GREBE SYNCHROPHASE—7

39.'C415"’ none *‘C4Ys" grounded
41-7°90v."" about 3% Lead or T2 pri. open
19-'C4¥5" about 1/3 Lead or T1 sec. open
39-°C40"* none ''C40"* grounded
20-40v., about 1/3 T2 sec., or lead open
20-39  (rotate

‘“Tonecolor’*) none ‘“Tonecolor*’ grounded
39-“A—"" full Lead open

6

A

Inside Receiver
cs, C9, Ci10,
C11, Ci12, o
30, 31, 32, 33,
34, respectively
30-35
31-36

Shorted C2, C3, C4,

none Cs, C6, respectively
Almost full R1 open
Almost full R2 open

BOTTOM VIEW: Set turned on its back, bottom panel facing operator.

21, 22, 23, 24,
25, 26, 27, res-
pectively, to

A" full

A" circuit open

The heavy black bar at the left

of the unit marked V5 is the

dummy bus referred to in these

columns, Each block comprises &

coupling condenser, grid leak, and
grid suppressor.

14, 13, 16, 17, full Open pri, in respective
in turm, 0 90 P, , & R.FT.

39-'Det,”” none Lead grounded
40-*'Det,”’ sbout ¥ Lead or T1 pri. open
18-*'Det.”’ none Shorted C7

39-°C+"* full “‘B—"" open

42, 43, 44, 45, full L2, 14, 1§, 18 or
46 0 “A—"" 110, respectively, open
39—""A4-" none Lead grounded
28—"A+4" full Rheostat or  contact
(rotate rheo- bad

stat)

29—"A4 full As above

32.37
33-38

Almost full R3 open
Almost full R4 open

ddbddbbbbbb bbb bbb b dd bbb bbbt

In any receiver it may occur that an sudio traps-
former primary open-circuits. The service msn may
conveniently apply to T1 and T2 the same test used
in production. Referring to bottom view of chassis,
the north-seeking pole of a compass placed over
5-6-7-8 or 9-10-11-12 should point to the right
(with plate current flowing). Both pri and
secondaries may be tested through use of the cur-
rent in the average continuity-test kit; provided the
polarity of the prods is known. With ‘‘plus’” test
lead to 7 or 11 and “'minus’’ lead to 8 or 12,
the compass should swing to the right; and also to
the right when “*+4* lead of prod is connected to
6 or 10 and —"" t0 3 or 9.

T vé

o VOLUME 2
1MF R#
) g
3 A+B-
'a'a'a'a's'n's PIIIILLTLLLL
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Meters
14.50

14.84

15.02

15.50

15.74

16.10
16.30

16.3%
16.38

16.50

16.80
16.88

16.90
17,20
17.34
18.40

18.80
19.56

19.60
20.00
22.20
22.38
22.99

23.33

24.50

24.68
25.10
25.40

25.53

25,60

26.22
26.70
27.00
27.27
27.80

28.00

28.20

RADIO-CRAFT
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Short-Wave Stations of the World

All Schedules Eastern Standard Time: Add 5 Hours for Greenwich Mean Time

Kilocycles .
20,680—. ... Monte Grande, Argentina, after
10:30 p.m. telephony with Europe.

22,220—DGW, Nauen, Germany, 2 0 9 p.m.
Telephony to Buenos Aires.
19,970—LP3, Monte Grande, Argentina. From
9 a.m. to 1 p.m, Telephony to Paris
and Nauen (Berlin).

19,3%0—....Nancy, France. 4 to 3 p.m.

—FW3, Paris, France, From 10 a.m.

Telephony to Monte Grande (Buenos
(Aires).

19,060—PLE, Bandoeng, Java. Broadcasts
Wed. 8:40 to 10:40 a.m. Telephony
with Kootwijk (Amsterdam)

18,620—GBJ, Bodwin, England. Telephony
with Montreal.

18,390—PCK, Kootwijk, Holland. Daily from
1 to 6:30 a.m.

18,350—WND, Deal Beach, N. J.
lantic telephony.

18,310—GBS, Rugby,
with New York.
London.

18,170—CGA, Drummondville, Quebec,
ada. Telephony to England.
dian Marconi Co.

17,850—PLF, Bandoeng, Java (""Radio Mal.
abar’)., Works with Holland.

17,770—PHI, Huizen, Holland. Beam station
to Dutch colonies, Broadcasts Mon.,
Wed., Thurs., Fri. 8 1o 11 a.m. N.
V. Philips Radio, Amsterdam.

17,740—HS1PJ, Bangkok, Siam. Broadcasts
9 to 11:30 a.m.

17,440—AGC, Nauen, Germany.

17,300—W2XK, Schenectady, N. Y. Tues.,
Thurs., Sat., 12 to 5 p.m. General
Electric Co.

16,300—PCL, Koowwijk, Holland. Works with
Bandoeng from 7 a.m. Netherland
Scace Telegraphs.

15,950—PLG, Bandoeng, Java. Afternoons.

15,340—W2XAD, Schenectady, N. Y. Broad-
casts Sun. 2:30 to 5:40 p.m., Tu:s..,
Thurs. and Sat. noon to 3 p.m., Fri.
2 0 3 p.m.; besides relaying WGY's
evening program on Mon., Wed.,
Fri. and Sar. evenings. General Elec.
tric Company. X

15,300—. .. .Lyngby, Denmark, Experimental.

14,990—TFZSH, Iceland.

13,500—. ...Vienna, Austria.

Transat-

England, Telephony
General Postoffice,

Can-
Cana.

13,400—WND, Deal Beach, N. J. Transat-
lantic telephony.
13,050—W2XAA—Houlton, Me, Transatlan-

tic telephony.
12,850—W2XO, Schenectady, N. Y. Antipo-
dal program 9 p.m. Mon, to 3 a.m.
Tues.; noon to 3 p.m. on Tues,
Thurs. and Sat, General Electric Co.
—W6XN, Oakland, _Calif. Relays
KGO Tues., Wed., Pri., 12:30 to 4
p.m. Antpodal program 9 p.m. to
3 a,m. Tues. Also after 9 p.m. Gen-
eral Electric Co.
12,240—FW, Ste. Assize (Paris) France,
Works Bucnos Aires, Indo-China and
Java. On 9 a.m. to 1 p.m., and other

hours.
12,150—GBS, Rugby, England. Transatlantic
phone to Deal, J. (New York).
11,940—. ...Zeesen, Germany. Tests of new
Super.power broadcaster.
11,800—W8XK—East Pitsburgh, Pa. Re.
lays KDKA after 6 p.m, Tues, and
Thurs. from S to 7. Westinghouse
Electric Co.
11,750—GSSW—Chelmsford, England.  Re-
lays XX, Daventry 2 to 7 p.m., €x-
perimental transmission from 7 to 9
p.m. and 7:30 to 8:30 a.m., and teses
with W2XO 12 to 1 p.m. Mon. and

Thurs. Silent Sat. and Sun, British
Broadcasting Co.

11,710—CJRX, Winnipeg, Canada. $5:30 to
8 p.m. daily. Sun. 1 to 2 p.m.
Relays CJRW. James Richardson &
Sons, Lid.

11,430—DHC, Nauen, Germany {Berlin)

Weekdays afeer 3, Sun. after 9 p.m.
11,230—WSBN, SS. "Leviathan’’ and A, T,
& T. telephone connection.
11,100—EATH, Vienna, Austria. Mon. and

Thurs., 5$:30 to 7 p.m.
11,000—. .. .Posen, Poland. Mon. and Thurs.
s to 6 p.m., New station testing.
10,780—PLR, Bandoeng, Java. Works with
Holland and France weekdays from
7 a.m.; sometimes after 9:30.
10,710—V A4S, Glace Bay, N. S., Canada.
%a.m. to 2 p.m. Canadian Marconi

0.
10,630—PLE, Bandoeng, Java. Tests with
Australia.

Meters Kilocycles

28.50
28.80

30.50

30.73

30.91
31.00

31.23
31.26

31.28

31.38

10,510—RDRL, Leningrad, U.S.S.R, (Russia).
10,410—VK2ME, Sydney, Australia. Irregu-
lar, On Wed. after 6 a.m. Amalga-
mated Wireless of Australia, Pennant
Hills, N. 5. W

9,830—NRH, Heredia, Costa Rica. 10:30
to 11:30 p.m. Amando Cespedes
Marin, Apartado 40.

9,750—. ...Agen. France. Tues. and Fri.,

5 to 6:13 p.m.

9,700—W2XAL, New York, N. Y.

9,680—7LO, Nairobi, Kenya, Africa. 11 a.m.
to 2 p.m. Relays G3SW, Chelms-
ford, frequently from 2 t 3 p.m.

—....Monte Grande, Argentina, works

Nauen irregularly afeer 10:30 p.m.

9,600—LGN, Bergen, Norway.

9,590—PC]J, Hilversum, Holland. English
programs Thurs, and Fri. from 7 to
9 p.m., Sat. from 3 to 7 a.m. Other
languages, Thurs. 1 to 3 a.m., Fri.
midnight 10 4 am.; Sac. 1 to 7 a.m,
N. V. Philips Radio, Eindhoven,

Holland.
9,580—VK2FC, Sydney, Australia. Irregu.
larly after 4 a.m. N. S. W. Broad-
casting Co.
—VPD, Suva, Fiji Islands.

9,9%0—. ...Zeesen, Germany.
station.

Projected new

sources, all of which are not in agreemens,
and which show greater or less discrepancies;
in view of the fact that most schedules and
many wavelengths are still in an experimental
stage; that daylight time introduces confusion

(NOTE: this liss is compiled from many

and that wavelengths are calculated differently
in many schedules. We shall be glad to
receive later and more accurate information
from broadcasters and other tramsmitting or-
ganizations, and from listeners who bhave
authentic information as to calls, exact wave-
lengths and schedules. We cannot underiake
10 answer readers who inquire as to the iden-
tity of unknown stations heard, as that is a
maiter of guesswork; in addition to this, the
harmonics of many local long.wave siations
can be heard in a short-waye receiver—Editor.)

31.48 9,530—W2XAF, Schenectady, New York,
Mon., Tues., Thurs. and Sat. nights,
relays WGY from 6 p.m. General
Electric Co.

—W9XA, Denver, Colorado. Relays
KOA.
—. .. .Helsingfors, Finland.

31.%6 9,500—VK3LO, Melbourne, Australia, irreg-
lar, Broadcasting Co. of Australia.

32,00 9,375—CGA, Drummondville, Canada.
regular. Canadian Marconi Co.

—EH90C, Berne, Switzerland. Mon.,
Tues., Sat. 3 to 4 p.m,

—JB, Johannesburg, South Africa, 2 to
6:45 p.m.

—7MK, Copenhagen, Denmark. [Irreg-
ular after 7 p.m.

32.50 9,230—FL, Paris, France (Eiffel Tower)
Time signals 3:56 a.m. and 3:56 p.m.

—VK2BL, Sydney, Ausrralia.

32,59  9,200—GBS, Rugby, England. Transatlantic
phone.

32,69 9,173—WND, Deal, N. J. Transatlantic
phone.

33,70 8,900—....Posen, Poland. Tests Mon. and
Thurs, 6 to 7 p.m.

35.48 8,450—WSBN, SS. "'Leviathan."”

37.02 8,100—EATH, Vienna, Australia. Mon. and
Thurs. 3:30 to 7 p.m.

—HS4P, Bangkok, Siam. Tues. and
Fri. 9 to 11:30 a.m,

37.80 7,930—DO0A, Docberitz, Germany. 1 to 3
p.m. Reichpostzentralame, Berlin.

38.80 7,770—PCL, Koorwijk, Holland. 9 a.m.

7 p.m.

www americanradiohistorv com

Meters Kilocycles

39.98

40.20
41.00
41,50
41.70
42.12
43.00
43.50
43.86
44.00

45.20
47.00

49.02
49.34

49.40

49.50

50.00

$2.00
56.70

60.90
62.50

62.50

65.22

67.65

70.00
70.20
80.00
84.24
101.7

104.4
105.3

7,500—AFK, Doeberitz, Germany.
—TFZSH. Reykjavik, Iceland.
—EK42ZZ. Danuzig (Free State).
7.460—YR, Lyons, PFrance. Daily except
Sun., 11:30 a.m. to 12:30 p.m.

7.310—. .. .Paris, France (“’Radio Viws")
Tests.

7,220—....Zurich, Swirzerland. Sat. 3 to
p.m

7.190—6AG, Perth, West Australia. Be-
ween 6:30 and 11 a.m.
7.280—7RL, Copenhagen, Denmark.
ular. Around 7 p.m.
6,970—FAR 110, Madrid, Spain.
Sat., 5:30 to 7 p.m.
6,900—IMA, Rome, Italy,
2:30 p.m.
6,830—VRY, Georgetown, British Guiana.
Wed. and Sun., 7:1% to 10:15.

Irreg-
Tues. and

Sun., noon to

6,820—XC 51, San Lazato, Mexico. 3 a.m.
and 3 p.m.
6,635—WSBN, SS. ''Leviathan.”
6.380—CT3AG. Funchal, Madeira Island.
Sat. after 10 p.m.
Relays

6,120—W2XE, New York City.
WABC. Adantic Broadcasting Co.

6,080—W2XCX, Newark, N. ]J. Relaps
WOR.

6,070—UOR2, Vienna, Austria.  Testing
Tues, and Thurs., 8:10 to 9:10 a.m.
Wed. and Sat. after 6 p.m.

6,060—W8XAL, Cincinnati, Ohio. Relays
WLW.

—woXU. Council Bluffs, Iowa. Re-
lays KOIL.

6,000—EAJ25, Barcelona Radio Club. Sat.
3 0o 4 pm.

—RFN, Moscow, Russia. Tues., Thurs.,
Sat, 8 to 9 am.
—SAJ, Karlsborg, Sweden.

5,770—AFL, Bergedorf, Germany.

$,300—AG)J. Nauen, Germany. Occasional-
ly after 6 p.m.

4,920—LI., Paris, France.

4,800—W8XK, Piusburgh, Pa. Relays
KDKA after 6 p.m. Works with

SSW $ to 7 p.m. Tues. and Thurs,
Westinghouse Electric Co.

0 61.22 meters—4,800 to 4,900 kc. Television.
WS8XK, Pitsburgh, Pa.;
Lexington, Mass.: W2XBU, Beacon,
N.Y.; WENR, Chicago, Ill.

t0 66.67 meters—4,500 o 4.600 kc. Television.
W6XC, Los Angeles, Calif.

4,430—AFK, DOA, Doeberitz, Germany.
6 t0 7 am. 2 to 3 p.m. Mon.,
Wed., Fri..

4,280—O0HK?2, Vienna, Austria. Sun., first

15 minutes of hour from 1 to 7 p.m.
4,270—RA-19, Khabarovsk, Siberia. Daily
except Wed. from 4 a.m.
3,750—F8KR, Constantine, Tunis,
Mon. and Pri.
3,560—0Z7RL, Copenhagen, Denmark.
Tuesday and Pri. after 6 p.m.
o 105.3 meters—2,850 to 2,950 kc. Television.
W3iXK, Silver Spring, Md., 8 t0 9
p.m.; WPY, Allwood, N. J.
2,870—6WF, Perth, Australia.
to 109.1 meters—2,750 to 2,850 kc. Television,

W2XBA, Newark, N. J., Tues. and

Africa.

Fri. 12 0 1 am.; W2XCL. Brook-
lyn, N. Y.: W8XAU, Piusburgh,
I;’z.: W1XB, Somerville, Mass,;

W7XA0, Portland, Ore.

136.4 10 142.9 meters—2,100 ro 2,200 kc. Television.

142.9

W2XCR, Jersey City, N. J. 3 10 $
p.m., Sat. and Sun.: 8 to
10 p.m. ., Wed., and Fri.
W8XAU. Piusburgh, Pa.; W1XB,
Somerville, Mass.; W2XCW, Schen-
eccady, Y.

to 150 meters—2.000 ro 2,100 kc. Television.
W2XCL. Brooklyn, N. Y., Mon,,
Wed., Fri.. 9 to 10 p.m.: W9XAA,
Chicago, Ill.; W2XBS, New York,
N. Y., frame 60 lines deep, 72 wide,
1.200 R.P,M.; W1XAE, Springfield,
Mass.; W8XAU, Piasburgh, Pa.;
W6XAM, Los Angeles: W2XBU,
Beacon, N. Y.: W2XBW, Bound
Brook, N. J.:W3XK, Washington,
D.C. Daily except Sun., 8 to 9
p.m.; WPY, Allwood, N. J.

{Srandard Television scanning, 48 lines, 900 R.P.M.)
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The Radio Craftsman’s Own Page

In these columns will be found letters of RADIO-CRAFT readers from every quarter of

the globe. Here old

friends will renew acquaintances of long standing,

GOOD LUCK ON SHORT WAVES
Editor, RADIO-CRAFT:

As 1 have not seen many reports from owners of
short-wave converters, I thought you mighet be in-
terested in the results I have obtained. 1 have a
Dresner  short-wave converter, and I find it very
satisfactory.  So far I have received Chelmsford,
Eindhoven, Winnipeg, and Sydney (Australia) as
well as several U. S. scations. 1 plug the converter
into 2 seven-tube super-het; in che audio end I
use a 112, and for operating a chree-foot cone also a
210. It may be of interest to some to know that
I use a2 "B power unit as well, and have no
trouble with hum. I have heard one stacion on
about 32 meters, but they spoke a foreign language.
and 1 could not understand them. 1 hope to see
more letters from short-wave fans.

BOB PATERSON,
North Lawrence, N. Y.

(Not all shost-wase fans, it is true, bave had such
encouraging results with the use of power units; and
rometimes local or circuit reasons cause the shost-
wave beginner 1o be quite baffled. We therefore
would especially like to receive letters about methods
which have proved successful in overcoming ithe
rwoubles first expertenced by broadeast listeners with
1. ort-wave sets and converters.—Editor.)

WILL HFLP OTHER BUILDERS

Editor, RADIO-CRAFT:

T have received my second issue and am very much
pleased. I have recendy constructed cthe Pilor
“"Wasp'' and am gerting wonderful resules with it.
Last week I tuned in W6XAX, Oakland, Calif., and
PCJ, Eindhoven, Holland: and if there had not
been so much fading, I could have puc them on
the loud speaker. Will you please inform me of
the air mileage? (Abour 2750 miles 10 Oakland and
3500 to Eindhoven). 1If any of your readers are
thinking of constructing the “Wasp'' and would
like some information concerning it, I will be glad
to answer any letter addressed to me; I chink we
should all get together and exchange ideas and I will
be more than glad to swap experimental dara with
anyone who cares to write me. I am going to
construct che “‘Super-Wasp'* in che near future.

1 think your magazine is the besc in the field.
even at che saart, and hope you will have plenty of
success.

JOSEPH D. COPELAND,
83 Main St., South Portland, Me.

(Our correspondent's kind offer is the first of
many, we believe, Incidentally, we may remark, a
reader who sends an inquiry asking for free inform.
stion would show courtesy in enclosing a stamped
envelope; the number of letters attracted by a com-
munication of this kind is often unexpectedly
large.—Editor.)

SHORT-WAVE ENTHUSIASM
Editor, RADIO.CRAFT:

T buile the “"Super-Wasp™ described in your first
issue, and it sure is a fine sec. I have pulled in
PCJ, sSW, 2ME, 2FC, CJRX, W6XN, WsXK,
W8XAL, W2XAF, and W2XAD, all loud-speaker

volume, [ use an aerial abour 85 feet long and a
112A in the last stage. I would like to hear of the
results others are gerting from chis receivet, and

any articles abour short waves in furure issues will
be welcomed. RADIO-CRAPT is just the magazine
I have been waiting for.
EDWARD MARKETTE,
Box 75, LaBelle, Florida.

FOR THE NEIGHBORS' GOOD

Editor, RADIO-CRAFT:

Experiments of the most simple kind sometimes
work out the hardest problems. To be brief, we
purchased one month ago the improved Majestic.
We lived in a down-town section (as they say,
“‘right under’” KPO and KYA). We could
not cut out eicher saacion: when ome was on borh
were on. We discontinued a part of our outdoor
aerial and, since that seemed to improve reception,
we then discontinued the entire outside connections ;
having connected only two short wirss ‘hat ran from

the set to the window casing, about six feet. When
the incerference subsided with chis arrangement, we
discontinued one of chese: simply hung a piece of
wire out of the window, and this did more to reduce
the interference than any rthing we had done.

NI,

THE letters of encouragement and
praise which our readers have
H been showering on us have been very §
welcome to the Editors of RADIO-
CRAFT, and they take this opportun- §
ity of acknowledging the great number é
' to which it has been impossihle to
reply personally, much as they would
have liked to do so. Bouquets, how-
ever, are not all they are looking for.
This is YOUR magazine, and it will
welcome every letter which expresses
2 a definite wish for a certain line of
¢ editorial information. It is only in
3 this manner that we can know just
what You want and what will be of §
most use to You. Our readers realize,
and so do we, that there is still much
room for improwement in RADIO-
CRAFT; and, with YOUR cooper-
ation, it will be forthcoming.

We especially invite letters telling
of your experiences with sets, circuits,
and practical radio prohlems, as they
come up in your work. We know that
our readers like to know what others
are doing, as much as to read the more

¢ formal articles available from those
{ who are active in industrial develop-
ment of radio; and we trust to make
this Experimenter’s page the stamping
ground of those who like to follow
¥ out their own ideas and do something
3 a linle different. What have you
found out for yourself that will help
along other experimenters? Write to

waas e A e e s

the Editor of RADIO-CRAFT and tell
your story in your own words.

Then the folks who lived under us complained
abour hearing our radio so loud thar it jncerfered
with their rese, The discarding of the aerial seemed
to allow the sound o sink or penetrate the floor
to the discomfort of our neighbors downstairs, Then
I went to che five-and-ten store and purchased
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Radio-Craftmanship in the Orient, Our readers
will recognize the audio end of the “‘Seven

Seas’” recciver described in our first issue; but
not, perhaps, follow che comment of our Jag:
anese contemporary, the °‘‘Radio Experimenter.
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four glass dishes (called "berry dishes"') and placed
one under each leg of the corsole. Now we have
no incerference, from either the assembled stations
or our neighbors.

This is a simple ching; buc if you will think
it out there’s something to it which | don’t under.
stand but will work good for che radio owners
as well as all concerned.

MORGANTHALL BusH,
378 Golden Gate Ave., San Francisco, Calif.

(There is no apparens reason why discarding an
aerial should cause the sound 10 manifest greates
penetration; but more volume from the speaker would
account for this phenomenon. It is probable that
changing the input (antenna) values resulted in a
condition of electrical resonance (in the input cir-
cuit) in the broadcast band with the vesult of in-
creased output from the reproducer. It may be
remarked that one of our comtributors bas found a
solution of localized interference in a longer aerial
and turned-doun volume. No general rule can be
given for solving anmtenna problems: for they are
different in every location. The suggestion as to
insulating the legi of ihe receiving set may be
blessed by many residents of lower floors. It is
suggested  disks of rubber, cut from a discarded
inmer tube, alio be tried.—Editor.)

RESULTS WITH INEXPENSIVE SETS
Editor, RaDIO-CRAFT:

I constructed a four-rube set as an experiment, on
the plan of a Browning-Drake receiver, except that
no tuning condenser is used across the R.F. trans.
former secondary, On tests with this set using two
tubes (without the audio) I received programs from
32 scates, ranging from Schenectady to Oakland;
Texas, Florida, and two Canadian stations in two
evenings.

Tt is easily uned and gives good volume on de.
tector tube with 22 voles through a $0,000-ohm
Electrad adjustable resistor.

1 do not believe any of the older readers will
build it; bur it is a fine set for a beginner who
has limited finances to work with. I used UX.199
rubes with che set and it worked fine, A three.
circuit_tuner runed by a .00035-mf. Pilot condenser,
an R.F. coil to macch (without ijts usual runing
condenser), and two A.F. transformers were the
principal parts. 1 would like to hear from any-
one who has built a set like this; as I would like
to collect data on s operation in various places.

JOHNNIE BasiLrus,
Box 104, Sraunton, Indiana,

(With a simple ser like this, good work bas beem
done in many localities; though it is not suitable
for the neighborbood of a broadcast siation, as a
rule.  The untuned blocking stage gives a little
amplification.  However, it is impossible to obiain
the same results, locations and other shings being
equal.  without the devices whith engineers  find
necessary for modern receivers; but painsiaking tum-
ing and operation have no mechanical substitutes.
That is why the DX vecord is not always to the
owner of the most costly set,—Editor,)

HIS FEARS WERE BASELESS
Editor, RADIO-CRAFT:

I have no “Kink" to send in, but am writing on
2 subject that mighc already be sewled in the
reader’s mind,  Yec it is information for which I
would have been very chankful, when I needed it,

When the CX-.322 first came out, I heard all
abou its good qualities: but I also heard that it
used the CX-320 filament. My worry was, what
will the life of che rube be? Will it act like the
others of the ‘99 family and go dead in a few
months?  Well, 1 took a chance, and the resulc
is that these rubes which [ bought in March, 1928,
seem 1o be just as good as pew. There are three
of them, so it is not just luck. WWhar is more,
I have been an invalid for two years; and I am
.alwa.ys lying alongside of my radio set and play-
ing it

BRUNO CzARRA,
1386 Orchard St., Milwaukee, Wis,

(There is no doubt thar tube design is steadily
improving: and that when a mew type is offered
‘o the public, it bas been tested in the laboratories
for a long time, and he individual tubes have beem
tested repeatedly by automatic machinery before they
are sent out.  Occasionally, of course, ome may be
short-lived; but faulty operating conditions are jp
most cases the reason for any trouble with siamderd
tubes.—Editor,)
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At The 1929 Radio World’s Fair

Some of the New Things Displaved at Madison Sauare Garden

THE EVEREADY “30" RECEIVERS

The Eveready "Model 34’ Console,

The National Carbon Co.’s line of Eveready re-
ceivers presents the same chassis. the “*Model
30,” in a choice of consoles. The receiver, a
R.P.L. design, bas variometer runing in the
antenna circuit, and six stages, usiog four '27s
and push-pull ‘71s. All console models have
the veready dynamic  reproducer buile  io.

Chassis of the '“'Round-the-World Six,” a 17-
to 630- meter factory assembled receiver.

This receiver is designed 1o take short-wave re-
ception off the breadboard and into the parlor.
Its circuit is similar to that of the D.C. 733"
which is also available; the latter uses one ‘22
in an uowmned R. F. stage, and four ‘12As.
The A.C. model uses a ‘24 with its superior
characteristics in the fitst stage, and has a 43
push-pull output.  The audio channel and
power unit_are the same as in the ‘‘Model 722"
_“Band Selector Seven'. The "733"" A.C.
model lists ar $64.90, factory assembled, with-
out cabinet or long wave plug-in coils.

The Weston '‘Model 533" Counter Checker.

SET TESTER AND CHECKER

Thirteen ranges are combined in the new Weston
“Model 347 Set Tester, which measures both
A.C. and D.C. voltages up to 730, by means of
its two selector switches. Three 3Y-inch meters
are incorporated in the panel. The instrument,
with the necessary tools and testing accessories,
weighs ten pounds and fis in a carrying case
12 3/8 x 9 x 3% inches. Its net (dealer’s) price
is $93.75.

The counter tube checker is adapted for oper-
ation from any standard A.C. lighting circuit,
with considerable tolerance of input voltages;
and is designed to rest quickly all the latest
A.C. a5 well as D.C. wbes for their characier
18UCS.

BRANDES AND KOLSTER REMOTE
TUNERS

The Brandes “"Model Bi13," with its selec.
tor tuner above. The Kolster and
Brandes receivers of this season incorporate &
pew method of automatically-selective tuning.

The Kolster *'K-43" has no knobs or dials on
the front; its dial may be seen through a small
window in the top, aod the tuning buttons are
on the side. In addition, there is a remote-con-
trol box, led by a cable to the set, which has
six buttons for as many starions, volume control,
switch and pilot lights. The list price of this
de luxe set is $500; other models range dowa
to $200.

Above, the remote-con-
wol runing box of the
Kolster *'K-45;"" at the
left, the automaric sel-
ector built into the set
itself.

By modern house-wiring methods, any room can
be equipped with a recepracle, thus allowing a
convenient disposition of the tuning box wherever
desired.

The Brandes brings the selector tuning system
into a lower price range. This line has also
four tuned circuits and ‘43 push-pull amplifica
ton. The “"Model B-15"" illuscrated lists for
:125.50; the line covers the field from $85 tw©
163.
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DE FOREST AUDIONS

In the line of new tubes

presented by the DeFor- l‘!
est Radio Co., an im- B
proved heater design has
been incorporated to re- I.l‘
duce the hum of the A. !
C. filament current. The
heaters now used are made

of '“crolite,’”" a new syn-
thetic ceramic; and the
filament is completely
shielded from the cathode.

In the 410 power tube, as

in the new D.C. screen-

grid audion (the 422),
oxide-coated filaments are

used to give longer life

than with the thoriated-
tungsten commonly used.

In the new 424, the A.

C. screen-grid  audion,
other characteristics have

been retained, buc the grid

bias has been doubled.

L

CROSLEY MONOTRAD

Thg Croslq *‘Monotrad’ in a table-type metal
cabinet, designed ro take the speaker as showa
or on top.

In the Crosley line of mass-production price
receivers, the newest arrival is the Monotrad,
a seven-rube A.C. screen-grid receiver, listing at
$62 without accessories. Its chassis, illustrated
below, has the new Crosley triple-range control,
a completely-shieided gang cond carbon-
type amplification control and Mershon coa-
denser. It is intended for use in any of the
many cabinets designed for the Crosley line.

Lt

The chassis of the Crosley “‘Monotrad.”

¢
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MAJESTIC RECEIVER MODELS

The post-colonial console design of the *Model
1817,

The Majestic line incorporates, in its ‘'Models
91 and 92,”" the latest type of power detection.
These receivers, with built-in super-dynamic re-
producers, list at $137.50 and $167.50,

The “"Model 181,"" illustrated above, is a strik-
ing accomplishmene in cabinet work, and re-
produces either radio or phonograph records
through a ’30 push-pull amplifier. List, $316.50.

ZENITH REMOTE-TUNER SYSTEM

The Zenith ''50 Screen-Grid'* Chassis (above)
and Automatic Tuner (right).

The newest Zenith de-
signs  incorporate  the
“Model 50" chassis,
with its five tuned R.F.
circuits, and two push-
pull audio stages, with
‘45 output. All embody
the Zenith automatic tun-
ing system, to which has
just been added (in the
“‘Model 55°') the remote
tuner illustrated.  This
operates at the turn of
a burtton, its pilor light
automatically indicating
the station which is on;
and gives also volume
control. The set operates
a 12-inch dynamic repro-
ducer. The ‘"Model 55"
is priced ar $700 in its
Italian Renaissance cabi-
ner; others down to $175.

CHAMPION RADIO
TUBES

A new method of merchandis-
ing of interest to buyers, as
well as sellers, is utilized in the
packing of Champion tubes.
Not only is there the new sys-
em of packing the complete
tube equipment for a given re-
ceiver in one carton; but the
individual tube is in a stout
conzainer of a design which
permits 2 demonstration test of
its characteristics without re-
moving it or breaking the seal
by means of a test adapter fur-
nished by the manufacturers.

RADIO-CRAFT

HAMMARLUND AMPLIFYING UNITS

AND TRANSFORMERS

The Hammarlund Manufacturing Co. has just
added to its extensive list of radio components
several important units; among them a three:
stage R.F. band-selector, known as *'BS-3."" to
work ahead of an amplifier; a three-stage screen-
grid R.F. amplifier, 'RF-3," tw follow the
former; a shielded, polarized R.F. choke, SPC,
and a family of audio-frequency transformers.

The band filter comprises a three-gang **Midline™
condenser and matched filter coils; this atfords
pure 10-kc. selecrivity ahead of the amplification.
The amplifier also contains a three-gang con-
denser and martched, shiclded coils. Both units
are factory assembled and sealed.

In front, the “‘Bauleship’” condenser of the
band filter; behind it, the coils in their shields.

Tue first.stage A.F, transformer, ""AF-2,”" has a
ratio of 1¥5-1; the push-pull input type, ‘AF-4,""
2-1 on each side. Both have very large primaries,
and cores of special-alloy laminations to insure
a flac characteristic.  The output cransformer
types are “'AF-M" for magnetic reproducers and
“AF-D" for dynamics.

A complete power supply unit, "'PS-45,"" is de-
signed to operate a receiver with push-pull '45
amplification. It comprises two heavy chokes and
a power transformer with ptimary tapped at 80
volts for use with an automatic voltage regula-
tor. The high-voltage secondary is a center-
tapped 750-volt winding with a rating of 100
milliamperes; and there are a 5-volt and two
2¥-volt windings. The new voltage divider is
'"RHQ-30"" and the condenser block ‘"CHQ-30."

[ .

The new A.F. ransformer in its steel housing
for sub-base mounting.

JEWELL "s81” TEST PANEL

The Jewell Electrical Inscrument Co. has designed
a laboratory panel, suitable for shop or jobber's
use, to facilicate complete testing of receivers and
other radio appararus in the shortest time. It is
furnished with high-resistance precision meters and
gives in addition tw cube rcadings, condenser
capacities and high-voltage secondary readings.
Dealer’s price $159: with work bench, $208.87.
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Readings of the seven large (5-
inch) meters of the Jewell Test
Panel ate visible at a glance,
It is a time-saver: and time is
money, even in the radio busi-
ness. There is a tube socket
ac the lower right for testing
tebes apare from a ser.

“GENERAL” WOOD CABINETS
The increasing vogue of individuality, in cabinets
to take standard receiver chasses, has promoted
the production of many very artistic designs.
The Wood Cabinet Corporation presents a line,
of which the “'Model 108" is illustrated; ic is
designed to accommodate any popular set, with
speaker above.

An arttractive and somewhar modernistic piece of
cabinet work.

BEST ELECTRIC MOTOR CHASSIS

The “BBL' electric motor, designed for small-
cone reproducers, incorporates a tapped winding
with a switch, which matches the ourput impe-
dance of the receiver without resorting to a
special transformer, as well as a separate volume
control, It is now available in a separate cabi-
net, ac $35 list, as well as in chassis form st
$22.50.

The magnetic reproducer unit of the '‘BBL'™
moror will drive a 12-inch fixed-edge diaphragm.
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Manufacturers are invited to send to this department

N the new tube tester, Types VT1 and
VT2, made by Ferranti, Incorporated, New
York City, and illustrated in these columns,
is included a large-scale meter, with direct-
current ranges of 0-10-100 milliamperes, and
D.C. voltage readings from 0-10-100-300 volts
(in the Type VT1 unit; Type VT2 has a
maximum reading of 500 volts instead of 300).
The resistance of the instrument is 1000 ohms
per volt.

The case is of polished bakelite eliminating
any possibility of grounds to other equipment;
upon its face is a switch to select connections
to the meter, for its different purposes., A
plug fited with a flexible lead makes it con-
venient to determine the characteristics of a
tube while in operation; the plug being in-
serted into the proper tube socket in the re-
ceiver, while the tube is inserted in a recep-
tacle on top of the plug.

It is worthy of note that provision has been
made for its use with receivers of such com-
pact design as to prohibit the use of an
ordinary plug, such as described above, be-
cause of the lack of space. For such conditions
an “extension plug” with an extension cable
is supplied; the tube may then be placed out-
side the receiver, while connected to the end
of the cable.

Another accessory is an intermediate plug.”
The purpose of this is to reverse the meter
connections; so that the correct grid-potential
indication will be obtained when testing rec-
eivers in which the "B—" connects o “A4"
(for otherwise the meter should read “off-
scale”). The makers refer to this connection
as used in “certain obsolete receivers.” It is
true that this method of connection has be-
come passé; but it will be found in use in
thousands of sets now in operation.

Rotation of the selector switch of the tester,
when the plug is inserted in the tube sockets

Above is pictured the new H-F-L chassis of the
latest.

of the receiver under test, enables the service
man to determine instantly:

(1) "A" potential (0-10 volts);

(2) "B” potential (optional scales, 0-100
and either 0-300 or 0-500 volts);

(3) “'C” bias potential (optional scales 0-10
end 0-100 volts) ;

(4) Plate current (optional scales of 0-10
and 0-100 milliamperes) ;

€5) Polarity;

'pbotos and descriptions of new apparatus

(6) Circuit continuity and approximation of
value of resistance in A", "B” or "C" circuits;
(7) In the case of screen.grid tubes, the
“grid” circuit readings will be those of the
“screen-grid;"” for it is necessary to connect a
flexible lead (supplied with the meter) to the

Single-meter test unit made by Perraati.

tube-cap to obtain “control-grid” indications.

In addition to these specific tests, the instru-
ent may be used with test-prods to determine
values in various parts of any circuit in which
a potential is available. This potential may
be supplied by the set equipment or it may he
a separate test battery; depending upon the
particular test to be made.

That service man is a rarity who has not had
the thrilling experience of burning out at
least one milliammeter. It happens in the best
of families, when, during testing, a short-circuit
develops. In the Ferranti unit, a replaceable
fuse prevents such expensive incidents.

The usual “zero adjuster” is included in the
design.

To call this ingenious unit a mere “tube
tester” is an errof; the device has a testing
scope too wide to be limited by such a name.
For example, “Radio Set Tester” might be sug-
gested.

The meter, designed for precision as well as
sturdiness, comprises a d"Arsonval moving-coil
galvanometer action, swung on highly-polished
steel pivots in sapphire bearings. The torque
of this instrument is very high, as required by
engineering specifications for laboratory instru-
ments; and the damping is exceptionally good
to correspond. On a half-scale reading, the
pointer comes to rest a fifth of a second after
the current is switched on. A compensating
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adjustment for the pointer is provided to reset
it to zero mark, should this ever become neces-
sary from long use or rough handling.

The entire design incorporates maximum
strength with minimum weight. The instru-
ment is 4%4 inches long by 314 wide and 134
thick. For the purpose of use as an ordinary
milliammeter or voltmeter, it is connected
(with leads provided which slip over the pins
of its cable plug) to the external current
supply. lts accuracy at full scale is guaranteed
within 1 per cent.

The aluminum pointer having both knife-
edge and flag-indicator design, and being de-
signed for strength and lightness, like a minia-
ture girder.

Complete with all equipment, the list price
of the model VT1 Tester is $60.00; Model
VT2 at a higher price.

H-F-L MASTERTONE AND POWER
MASTER

I' is rather unusual to find production de-

signing under custom construction stand-
ards; but, we are advised by the High Fre-
quency Laboratories of Chicago that everyone
of their sets is assembled and wired under
the personal direction of the two distinguished
engineers who developed the circuit of the
latest receiver sponsored by this concern.

To list the features of this receiver is to
indicate, in a few lines, the design data that
enables the radio man to judge, in a general
way, his possible need for the set. This data
follows:

11 tubes (5, type 24 tubes; 3, '27; 2, '45;
and 1, '80);

Superheterodyne circuit;

Single dial tuning;

All A.C. operation;

Five tuned R.F. circuits;

Compact (panel 7”x21” and chassis depth
7Y") 5

Screen grid wbe as a power detector;

Automatic line-voltage fluctuation control;

The

“‘Power Master” designed for the H.F.L.
receiver.

100 volt D.C. dynamic reproducer field sup-
ply incorporated;

3.stage phonograph pickup amplifier;

Self-healing Mershon condensers.

Describing this receiver in somewhat greater
detail, we start at the aerial. Right here we
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The Ultratone ‘Model T'' auditorium electric-

dvnamic reproducer

find this need not be more than a sheet
of metal on the cover of the cabinet, in most
localities. The input is aperiodic and conse-
quently it makes no difference what the aerial
conditions are, insofar as circuit tuning is con-
cerned; and the sensitivity (a few tenths of a
microvolt) is sufficienty great to enable a
small size pickup to be used. A ground con-
nection is not necessary ot recommended.

In the antenna, at the low potential side, the
heterodyne frequency is introduced and the
difference frequency is amplified by four
stages, using screen-grid tubes. The inter-
mediate frequency amplifier output feeds a
screen-grid detector upon the plate of which
a potential of 175 volis is impressed. A 10-
ke. filter design is incorporated in the LF.
amplifier unit.

The first audio stage is followed by a stage
of push-pull "45 amplification. The output of
this stage couples to any type of reproducer
with equal efficiency and has been termed the
“inter-space” type; there is no direct cur-
rent in the audio output coupling to the re-
producer. The output design includes a high
frequency cut-off characteristic.

Provision has been made for the connection
of a phonograph pickup, the current of which
is amplified by three stages of audio amplifica-
ton.

The power pack, called the "H-F-L Power
Master” has a flter system using large chokes
and 24-mf. Mershon condensers. A full-wave,
or ‘80 tube is used as the rectifier. As a D.C.
type dynamic reproducer is used, it has been
found convenieat to supply its 50 milliamp.
field current at 100 volts. Reproducers hav-
ing 2200- to 2500-ohm field coils are required.

The fact that a superheterodyne circuit is
used makes it convenient to use four stages of
screen-grid amplification. Since the intermedi-
ate frequency at which these operate is un
affected by tuning operations, a constant con-
dition is obtained which makes stable
performance possible.

The Nova ‘'Electric-Switch’’ clock turns the radio
on or off at any hour selected.

RADIO-CRAFT

ULTRATONE DYNAMIC REPRODUCER

The new 10-inch super-power reproducer il-
lustrated at the left is the product of the
Ultratone Manufacturing Co., Chicago, and de-
signed solely for auditorium and outdoor ad-
dress systems. It has a 16-volt field coil weigh-
ing 15 pounds.

A smaller model, the "Al,” which takes
the output of any domestic audio amplifier,
operates an 8-inch cone. The characteristics are
designed for fidelity, rather than the bass ac-
centuation often found. It is listed at $35 in
a walnut cabinet, and $20 for the chassis alone.

NOVA RADIO-CONTROL CLOCK

The clectro-switch clock made by the Nova
Electric Corporation of New York is designed
to govern the on-turnings and off-shuttings of
a radio receiver; thus serving to announce the
hours in a diplomatic fashion. Its purpose is
not thus narrowly limitcd, however; for it will
operate the switch of any electrical device. No
current is consumed in its operation. In the
art-bronze finish shown, it is listed at $10, in
a walnut cabinet at $10.50. It breaks a circuit
up to 300 watts at 250 volts; a heavier-duty
switch lists at 50 cents additional. Size 6
inches high, by 5V4 by 214.

A close-up view of the Carter “Electro-Automatic’”
tuning selector,

BEEDE TUBE AND SET TESTER

An inexpensive and highly useful portable
test set is manufactured by the Beede Electrical
Instrument Co., of Penacook, N. H. and il-
lustrated here.

The “"No. 250" Beede Improved tester.

It is designed to meet the demand where a
low-priced instrument is required for service or
experimenter’s use, and to furnish a comparison
of the performance of tubes and sets which
will be sufficient for ordinaty purposes. It con-
tains both A.C. and D.C. meters, and gives
readings up to 500 volts and 100 milliamperes.
The list price is $25, with a dealer's discount.
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The Carter automatic radio control, built into a
standard recciver console.

CARTER AUTOMATIC TUNER

The device illustrated at the left and above
has just been perfected by the Carter Radio Co.
of Chicago; and was designed for engineering
into a set’s design, rather than for sale as an
accessory. It operates automatically on the
pressure of a selector button, which sets its
tiny motor in operation until the desired read-
ing is reached. The mechanism lends itself
also to remote-control operation. It does not
return to neutral in tuning; but turns, like a
human operator, directly to the wanted setting.

THE RADIO LITE-TENNA

The advantages of
indoor-aerial operation
are known to compara-
tively few set owners,
though readily ap-
preciated on a moment’s
consideration; a loop,

however, lacks com-
pactness, and its Ppick-
up is small. By the
use of the device
shown at the right,
both objections are
overcome. The attrac-

tive lamp shown con- |
nects on one side to the
light socket, on the
other to the radio
“Ant.” posts; a fixed condenser supplies the
link between the pick-up, which is furnished
by the power wires, and the receiver. The
“Lite-Tenna" is manufactured by the Aerial
Insulator Co. of Green Bay, Wis.; its list
price is $7.50. The lamp is ten inches high;
its shade is amber and the frame old gold.

A RUGGED TUNING CONDENSER
A sturdy piece of apparatus is the "B.T.”
armored condenser produced by the United
Scientific Laboratories of New York City.
(Continued on Page 238)
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Vacuum Tubes for Radio Reception—Part (I

and also the characteristics of some of

the more common types. Rules were
also supplied for determining the characteristics
of tubes. These data are intended for the
dealer and service man who is interested in
the technical side of the tube problem.

There is another test which is particularly
useful in comparing the operation of tubes,
when the complete characteristics are not
necessary; such as in the case where a num-
ber of tubes are to be tested for & customer
or where the tubes are received from the job-
ber. This method of testing involves the
measurement of the gas-content in the tube,
and also of the leakage-current between the
elements.

A knowledge of the gas-content of a tube
provides a good indication of the probable
life and the permanency of its characteristics.
While the actual characteristics of the tube
depend upon the positions of the elements and
their size, as mentioned last month, a com-
mon cause of short life is an excessive amount
of air or other gas in the envelope of the
tube.

AST month we gave a number of de-
I wils about the construction of tubes,

Operation of the Tester

Fig. 1 is the diagram of the test apparatus:
this consists of a plate volimeter, a filament
voltmeter, a grid voltmeter, a plate-current
meter and (last but not least) a microam-
meter. The plate, grid, and filament volt-
meters and the plate milliammeter are used
for the purpose of checking the currents sup-
plied to the various elements, and a single
voltmeter may be used for all three volt-
age tests. The voltages should be adjusted
to the normal values as specified by the manu-
facturer. The tube is then operated for about

PLATE MILLIAMMETER

= 45.00 OHMS OR HIGHER POTENTIOMETER
1G.

The schematic circuit of a cube tester which
will indicate the quality and probable life of
wbes of a given type.

five minutes with normal currents on the ele-
ments. The potentiometer across the grid
bactery will allow the current flowing in the
plate circuit (indicated in the plate milliam-
meter) to be adjusted to normal. This value
is more important than the plate voltage, in
this case; but both should be adjusted as
closely as possible. The potentiometer should
have a value of 400 ohms or more, so that
the current drawn from the "C” barttery is
not excessive.

After the tube has been operating for some
time, the reading of the microammeter should
be noted. Next the tube should be turned

By C. W. PALMER

off and allowed to cool. Then the reading of
the microammeter should be taken with the
plate battery connected, but the filament turned
off. This reading is the leakage-current be-
tween the plate and grid.

Filament voltage should be applied again
and the needle of the microammeter should be
watched carefully. In its first swing, the
inertia of the moving parts will carry it be-
yond a certain point; to which it will drop
back momentarily, before it begins to climb
again. The reading at this pause should be
taken. The reading of the leakage current
should be subtracted from this value and the
resultant is the true ‘‘gas reading” of the
tube under normal operating conditions.
After a few tubes have been tested in this
way, a chart of good values for a certain type
of tube can be made.

Problems of Tube Construction

Although modern methods of tube manu-
facture reduce the gas-content to a very small
degree (later, when we describe the methods
of making vacuum tubes, we will give more
information about the actual degree of vacu-
um attained, and the values used to compare
different gas pressures) it is not possible to
remove all the gas. In a rarefied gas some
of the electrons are parts of atoms and some
are “free,” or not connected with any atom.
The free electrons move with such velocity
that, if one hits an atom, another electron
may be knocked off. This action of an elec-
tron on an atom is known as jonization by
collision. ‘These stray electrons are influenced
by the plate voltage; since all electrons are
charged negatively, and according to the law
of like and unlike charges, are drawn toward
a positive charge.

The electrons detached from the gas atoms
thus move toward the plate with the other
electrons which are sent out by the filament.
The remainders of the gas atoms, from which
the electrons have been removed, being posi-
tively charged thereby, move toward the fila-
ment. Thus, both parts of the atom cause
an increase in the flow of current through
the gas.

The difference between the actions of two
tubes, one with a high vacuum and the other
with some gas, is shown in the graph of Fig.
2. The increase in the flow of current in the
gassy tube is indicated at Y. It may be con-
sidered that the ionization of the gas tends
10 newtralize the space-charg. in the tube, and
thus a larger current is permitted to pass.

Offhand, one might think that there would
be an advantage gained from ionization, be-
cause the plate current is increased; but, un-
fortunately, under this condition the filament
deteriorates very rapidly. The reason is that
the positively-charged ions are attracted forci-
bly to the negatively-charged filament, and
(since they are much heavier than electrons)
their impact breaks down the filament sur-
face. Also, if a high plate voltage is applied
to the tube, a “blue-glow” discharge may re-
sult. In this condition, the tube is very erratic,
and is less sensitive than normal; because the
plate current is so high that it is not affected
by variations of the grid potential. The in-
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creased plate current heats the elements ex-
cessively, and results in a total breakdown of
the tbe structure within a short time.

Certain gases, such as caesium vapor, are
purposely introduced into tubes designed for
detection purposes, as in the case of the 200A;
but here the gas is used for a somewhat dif-
ferent purpose and, since very low plate po-
tentials are employed, the effects mentioned
above are not encountered. The gas-filled
special detector tube is more sensitive to
slight changes in the grid voltage, with the
correct plate voltage, and this makes it more
efficient as a detector.

Before describing the various special-duty
tubes, it might be well to dispel some of the
common misunderstandings about the popular
screen-grid tube.

The Meaning of Tube “Amplification”

The screen-grid tube has attracted more in-
terest from both manufacturers and amateurs,
during the past few months, than any other
development. Contrary to common belief, the
screen-grid tube is not a new invention. In
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The presence of too much gas in 2 wbe io-
creases the plate current, as at Y, and will
shorten the effective life.

a recent engineering bulletin the Fada Radio
Corp. reveals the fact that the first screen-grid
tube was developed in Germany over ten years
ago. This type of tube is being used increas-
ingly at present in both receivers and trans-
mitters.

A very common misconception about this
tube is in the amount of amplification that is
obtained. Although the amplification factor
of the tube is between 200 and 400, the
actual amplification obtained is considerably
lower. This is shown by applying several
well known mathematical formulas; that for
the impedance of a “parallel-tuned circuit” at
resonance is

2x (6.283 x F)2

Reonono o e e e

r
where L is the inductance in henries; F, the
frequency in cycles; and r the “radio-fre-
quency resistance” of the coil. Applying this
equation to a common case, consider a coil of
240 microhenries, a coil resistance of 10 ohms
and a frequency of 545 kilocycles. The for-
mula then becomes

000242 x (6.283 x 545,000)2

R_

10
or R=67,500 ohms, approximately.
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The amplification obtained from the tube
is equal to the effective resistance times the
mutual conductance. (More will be said about
this valuation later). The mutual conductance
of one of the popular screen grid tubes is 560
micrombos; this is equivalent to .000560 mhos.
The result of substituting these values in the
above formula is an answer of 37.80; which
is the approx:nate ‘'gain” for the stage in
which the tube is used.

1400 14 "y 28000
X ]
00 12 -
kA ! 24000
g —
£ [ 3
£000E10 == 200002
o« L3
o a e b
z 2 53
o

y 800z 8 —116000,,
z Q)
= z — 2
£z, T 2
5 2 ‘ g
? 500% 6 120003
=) [ &
a3 «
2 w
% 400< 41t 800 “ <
2 Il 5
=1 i Al a
E a3y 10 20 30 40 60 80100

Fis.5 PLATE CURRENT- MILLIAMPE RES.

The characteristics of a '27-type tube, calcu-
lated as described last month. The amplification
factor Mu varies with the grid bias.

The “High-Mu” Tube

Last month we gave the characteristics of
some of the older types of tubes, many of
which are still in general use. This month
we will continue with the listing of the later
designs following a logical sequence in their
purpose and popularity.

Another type of special-duty battery tube is
the “high-mu” tube, known as the '40 and
similar designations; this tube was developed
especially for impedance- and resistance-
coupled amplifiers. It is found that the tube
is also a very good detector, especially when
followed by a resistance- or impedance-coupled
amplifier. The plate and grid coupling re-
sistors for this tube are somewhat different
from those of the 201A tube in a resistance-
coupled amplifier. The plate resistor should
have a value of 250,000 ohms, and the grid
resistor one from 50,000 to 75,000 ohms.

When used as a detector, the grid return
should be tried on both the positive and nega-
tive terminals; although the best results are
usually obtained with the negative connection.

Filament voltage, 5; filament current, 0.25-

ampere.

Plate voltage, 135 to 180; plate current,

0.2-ma. as an amplifier, 0.3- to 0.5-ma. as
a detector.

Grid bias, 3 volts at 135 volts; 414 ar 180.

Plate resistance, 150,000 ohms.

Amplification factor, 30.

Scteen-Grid Tubes

As will be explained, the screen-grid tube is
designed to have an extremely small capacity
between the input or “control” grid and the
plate and, because of this characteristic, the
elements may be so constructed and placed that
an extremely high amplification-factor is ob-
rained. The reduction in the grid-plate
capacity is obtained as follows:

In an ordinary tube, such as the 201A, the
electrons emitted by the filament are not all
absorbed by the plate, even though the cor-
rect filament and plate potentials are used.

RADIO-CRAFT

As a matter of fact, some electrons are held
up in the space between the two electrodes.
In the screen-grid tube, an extra grid is placed
between the regular control-grid and the plate.
This extra grid is then connected to a source
of direct current at a sufficient potential to
take up the electrons which would otherwise
be suspended between the grid and plate.

Besides the effect of carrying away the cloud
of electrons, the screen.grid has another pur-
pose, which is explained in Fig. 7. The capa-
city between the grid and the plate of the
ordinary three-electrode tube is shown at A
in dotted lines as a condenser between the
elements. In the screen-grid tube shown at
(B), it will be seen that there are two
capacities instead of one.

It is well known that the capacity of two
condensers in series is less than the actual
capacity of either one. Because of this effect,
the actual capacity between the elements of
the screen-grid tube is considerably reduced
below that of the ordinary tube. The virtual
capacities are shown at C and D to simplify
the diagram. The effective capacity of the
'01A tube is in the neighborhood of 9 mmf.;
while that of the ‘22 is 0.1 mmf.

By proper spacing of the tube elements
as mentioned before, a very high amplification
factor (mu) is obtained. In actual practice,
the amplification given by this tube is three
to five times that obtained from the "01A type
when used on the broadcast band. This varia-
tion is due to the plate impedance, which is
somewhat limited at the higher frequencies.

When constructing a set to use this tube,
several precautions must be followed. It is
not necessary to use any neutralizing or stabil-
izing devices with a screen-grid tube; since
the capacity which allowed the set to oscillate
is reduced to a very low value. However, in
order to prevent a feedback through some
other source, such as interstage coupling be-
tween the coils and wiring, it is necessary to
use extreme precaution in shielding each stage
from the others. Because of the high plate
resistance, a high impedance must be used in
the plate circuit in order to maintain the high
amplification. This necessitates the use of
special coupling coils with very large primary
windings or the employment of tuned-impe-
dance coupling.

The Space-Charge Circuit

The screen.grid tube is also adaptable to
audio-frequency amplification; although it was
designed as a radio-frequency amplifier. When
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Fi6.4  percentace of uneaLance

The unbalanced current in which there is an

A.C. component causes less hum in a '27 tube,

as shown in the heavy line, compared with a
*26, shown in the dotted.

used as an audio-frequency amplifier, the con-
nections to the grid and screen-grid are re-
versed.

The connections for the screen.grid and
space-charge tube circuits are shown in Fig. 8.
In the circuit at the right the normal con-
trol grid (which is at the top of the tube)
is connected to a source of positive potential
to give the spacecharge effect; while the
screen-grid instead is used as the control-grid
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and connected (usually) to an A.F. input.
Since the grid-plate capacity of a tube is not
very important at audio frequencies, the larger
electrode may thus be used as the control
grid; this produces a tube with a high am-
plification factor, which also has a fairly large
current-carrying capacity. The smaller grid
at the top of the tube (the ordinary control-
grid) serves to stabilize the action of the
tube; allowing the high amplification factor
to be more fully utilized. Its effect is a slight
reduction of the number of electrons which
reach the plate; this action limits the plate
current and, thereby the amplification. Its
terminal (the cap at the top of the tube)
is connected to a positive potential of about
22 to 45 volts. The use of a variable con-
trol of the voltage at this point will regulate
the amplification obtained from the tube, and
also allow the stability to be controlled; so
that the greatest amplification can be obtained
with stable action.

When the screen-grid tube is used as a space-
charge amplifier, because of the high plate
resistance, it is necessary to use a very high
value of impedance in the primary coil. The
use of resistance coupling between the screen-
grid (space-charge) tube and the succeeding
tube is advisable in order to fill the above
requirements.
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The characteristics of an '01A tube, for com-
arison with the ‘27 graph opposite. It will
Ee seen thac there is a considerable similarity
for general purposes.

in these tubes,

The screen-grid tube has a filament de-
signed for 3.3 volts and it draws 0.132 em-
pere. For this reason, a higher value of fila-
ment resistance is required than normal (with
the '01A etc.). Usually a tapped resistor of
about 15 ohms with a tap at 5 ohms is em-
ployed. This resistor is connected in the
negative filament lead of the tube, permitting
the grid return to be connected to the tap
and, in this way, the voltage drop in the
resistor is used as the grid bias.

Filament voltage, 3.3 volts; current 0.132-
ampere.

Plate voltage, 135 as radio-frequency ampli-
fier. Plate current 1.5 ma. with 1.5 volts
grid bias, 1 ma. with 3 volts of grid bias.

Plate voltage 180 as spacecharge audio am-
plifier. Current 0.3-milliampere with 1.5
volts grid bias,

Screen-grid voltage, 45 maximum.

Space-charge voltage, 22%4 (on inner grid).

Plate resistance, 850,000 to 1,100,000 depend-
ing on grid bias. 150,000 ohms as space-
charge tube.

Amplification factor 300 (limited by dircuit
constants). As space-charge audio ampli-
fier, 60.

(Continued om Page 232)
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Characteristic Data of Radio Vacuum Tub
aracteristic Dafa of Radio Vacuum Tubes __
— 1 Amgplr- Murual feg.
Filament Supply Plate Supply Plate fication Conduct. “c®
Tvpe i Resistance Factoe ance Bias
MANUFACTURER Trade Name Number i VOLTS AMPS, voLTS | MitLIaMPS. | “OHMS MU, IC VOLTS
Radio Corporation of Amefica...........cevnnnnnnn R.CA. UXas0 40 S X 3.0 0.2% 133 0.3 150,000 30 200 1.3
: 180 0.4%1 150,000 30 200 3.0
E. T. Cunmngham, Inc. .............. 80canan06a0aa Canningham <X 340 - - 3.0 0.25 N 0.2 150,000 30 200 3
133 0.2 150,000,743 30 200 3002
180 0.2 130,000 10 200 4.5
Sonatron Tube Cov .. cviiviviiiiiirinieniins Sonatron X240 - - 3.0 0.25 133 0.2 130,000 30 200 LS
180 Vo 130,000 30 200 3.0
X30 - - 3.0 0.25 90 1.0 40,000 32 800
13% 1.7 35,000 32 915
Xz20 - - 5.0 0.23 90 1.0 30.000 20 70
133 23 24,000 20 833
Cable Radio Tube Co. ........ T —— e Speed X140 - - 5.0 0.23 135 03 120,000 30 200 3.0
180 0.4 150,000 30 200 45
Champion Tube Co, .. Champion UX210 " " 5.0 - 0.25 180 0.2 130,000 30 200 3.0
Sylvama Products Co... Sylvama §X240 - " 3.0 0.25 133 0.1 150.000 30 200 13
R 180 0.3 150.000 30 200 43
Gold Seal Electnic Co., Inc. oooooniiiiiiniiint, Gold Seal Gsv2io - - 5.0 0.25 133 0.2 £30.000 30 200 L3
N 180 150,000 30 200 3.0
Arcurus Radia Co. . Arcturus 32(AC) N - 15.0 - 0.3% 135 15 32.000 30 940 3.0
Ken-Rad  Corporation Ken-Rad 240 " - 3.0 025 1807 0.6% 79,000 30 100
French Bantery Co. Ray-O-Vac RX240 - - 5.0 0.25 180 oa 000000 30 fes 3.0
Marvin Tube Co. . Marvin UX240 - - 3.0 0.25 135 0.2 130,000 30 200 3.0
5 - 189 0.2 150.000 30 200 43
Ce Co Manufacturing Co. ..oivvviiiieinnnnannas a0 Ce Co G 5.0 0.23 60 0.8 25.000 29 800 0.0
: N H - 3.0 0.23 80 6.0 14.000 14.4 1030 0.0
" K " 5.0 0.25 R0 4.8 11,000 12.3 1130 0.0
Triad Manufacturing Co. ......un. FETTT IR Triad T40 - - 3.0 0.2% 133 0.2 150,000 30 200 3.0
180 0.2 150.000 30 200 4.5
1 Through coupling reristar of 250.000- ohmi. *2 Reduce biat 1.3 volts when wiirg Li-meg. plate resistar. *1 Wah resivtar (see %2); withour, 60.000 nhme.
Radio Corporation of America. ... R.C.A. UX222 22 - 3.3 132 13 1.5 850,000 300
180! 3.0 150.000%1 60
E. T. Cunningham, InC.....o.ovviiiiiniaraiannanns Cunningham CX322 " c 3.3 132 20 1.5 300,000 173
133 LS 850,000 . 290
133 1.0 1.100.000 300
Sonatron Tube €o. .ovvtvuniiiiiiiiiiieiieaiaanns Sonatron X222 - - 33 0.132 A3 s 850,000 300
. 180%1 3 190.000 60
Sylvania Products €o. «..vviiiiiiiii i, Sylvania §X222 N " 3.3 0.132 133 L3 850,400 300
180
French Battery Co. ... 50000 Ray-O-Vac RX222 " - =33 0.133% 135 300
180*1 Qoocno 60
Gold Seal Electric Co., InC..o.oviniiiuiiiiarennnns. Gold Seal GsXz222 - " 3.3 0.132 135 3 R50,000 300
180 0.3 150.000
Ce Co Manufacturing €o. ......vvvuveninin.. -, Ce Co RF22 . - - 33 0.132 133 600.000 400
23 Throush 14-mes. coupling resirtor. *2 Potential of S. G.. + 45 V. ar 0.15 ma. *35. G. poteutisl, 22Vs V. ar 0.6 ma.__ @3 As "space charge’) iubee Comtrol prid (cap lead) 223 V. plus and screen
Radio Corporation of America.........ocu..ut 0860000 R.CA. uy227 ‘27 5 pr. Std. 2.5 173 43 3.2 8.500 8.0
20 3. 10,000 9.0
133 5.5 9,000 9.0
180 6. 9.000° 9.0
E. T. Cunningham, Inc. Cunningham C327 " - 25 173 43 32 8,300 2.0
90 3. 10,000 9.0
135 $. 9.000 9.0
R 180 6. 9,000 9.0
Sonatron Tube Co. .......oiviiiiiinn..s EIRRTRPEeY Sonatron Y227 - - 235 175 45 2.0 10.000 8.0
90 7.0 8.000 8.0
Pilot Radio and Tube Cosporation. .. .. S . Pilotron C.22704 * - 2.3 1.75 90 30 10.000 9.0 900 4.5
133 5.5 9.000 9.0 1000 .0
180 6.0 9,000 9.0 1000 135
Cable Radio Tube Co. .....evniviiinnnnn RETPRTI Speed 227 - - 23 175 20 3.0 2.0 T 6.
180 6.0 9.0 1100 L 133
Champion Tube €0, . v.vviirnariaiiiaaeaninnanennn Champion uY227 - - 2.5 175 a3 9.0 0.5
. ) 20 9.0 4.3
Sylvania Products Co. ...... Sylvania sy227 - " 25 173 90 3.0 8.2 6.0
. 180 7.5 10 000 8.2 900 133
Gold Seal Eleciric Co., Inc. ... Gold Seal Gsy227 2.5 175 90" 10,000 8.0 800 6. .
180 7 8,000 8.0 1000 13.5
Arcturus Radio Co. ... Arcurus 12743 2.5 1.7% 133 5.0 9.000 9.0 1000 920
Ken-Rad Corporauon Ken-Rad 227 N 25 175 180 5.6 8.800 88 1000
French Battesy Co, .. - Ray-O-Vac RY227 " 23 LTS o | .. | .. 8.5 0005 .
Lverseady Cacbon Co, . Everteady Raytheon RayX227(1) " 2.3 173 20 3.0 10,000 9.0 900 6.,
133 5.0 9,000 9.0 <1000 9.
. 180 6.0 9,000 9.0 1000 135
Ce Co Manufacturing Co. Ce Co N27 " " 23 1.75 90 3.0 11,300 8.2 72% 6.0
De Forest Tube Co. ..... De Forest 427 < - 2.3 173 290 3 11,300 8.2 72% 6.0
135 b 10,000 82 820 . 90
i — vy o Y SPLs : I P . 180 6 9,400 82 870 135
8\ (Undistorted ontput in milliwarrs) 30. 78, 164 esigned with special regard ’ot ase rn shart ware circuits. Ala_eflicient in thott wave work,
Radio Corporation of America.......... Tereeeannae . RCA, Uxaaé ‘27 Apronglargd 1.5 1.05. 90 3.7 9.400 8.2 875
Sid. 133 6. 7.400 8.2 1100
"180 7.5 7,000 8.2 1170
E. T. Cunningham, Inc. ............... . Cunningham CX326 R - s 105 90 3.5 9,400 8.2 873
: 133 6. 7.400 1100
. 180 7.3 7.000 1170
Sonatron Tube Cov +.ovvvvenennnn., booaoas SUGoo60a Sonatron X226 - - L) 103 .90 3.5 9.400 8.2 873
135 6. 7.400 8.2 1100
. 5 180 7.3 7,000 8.2 1170
- Xdo1 - " 3.0 1.0 43 4 : )
. 100 - 8,000 10 1250 3
P . . .13 5 J 1 ¢
. X225A " " ics as “X401," except heater prongs are on side. of base.
Cable Radio Tube Co. .......... DE0000000000000 Speed 226 - - 1.05 3.3 R 8.2 6.0
. .. . . 5 180 7.5 8.2 *1170 13,
Champion Tube Co. .vooaveinann. oanGoAGas SSea000 Champion Ux226 " - 15 103 90 - -
133 X
180 . 3.5
Sylvania Products €o. ..vuievnniiivanans 5600a00000 Sylvania S§X226 L - 1.5 1.03 90 3.5 . 43,
i B i . . 180 75 7400 8.2 1100 15.0
Gold Seal Electric Co., Inc. Gold, Seal GSX226 - - L3 1.03 90 3.3 9,400 8.2 873 c60
135 6. 7,400 82 1100 9.0
) 180 7.3 7.000. 8.2 1170 133
Arclurus Radio Co. ..v.ue.e.s Perereieenaad 560066080 Ascrurus 28 - N 13.0 0.35 .90 75 9.000 10.5 1165 1.3
- 48 . 15.0 0.35 .90 4.9 9.200 109 1185 4.5
. et 126 15 1.03 133 6.2 82 1050 . 990
Ken-Rad Corporation .. Ken-Rad 226 15 1.03 180 5.3 8.2 1050
French Battery Co. . .. “Ray-O-Vac “ - RX226 1.5 1.05 180 . 8.5
Everready Carbon Co. . + o J{Everready Raytheon RayX226 15 1.05 90 35 “ 8.2 873 6.0
135 6. 82 1100 9.0
180 7.5. 82 170 133
Ce Co Manufacwuring Co. Ce Co M26 - - 15 1.0% 90 3.7 8.2 875 6.0
De Forest Tube Co. De Fosest | - - 426 - - L5 1.03 20 3.7 8.2 870 6.0
135 3.0 82 820 12.0
180 38 8.2 870 16.5
* Measured Jrom mid-point of flament.
Radio Corporation of America. R.CA. Uy224 5 pr. Sud, 235 175 180 4.0 400.000 420 1050
E. T. Cunningham, Inc. Cunningham C324 - 25 175 180 4.0 400,000 420 1030
Sonatron Tube Co. Sonatron 222AC 2.5 L7 - 180 4.0 400,000 420 1050
Cable Radio Tube Co. . . Speed 224AC b 23 175 180 A 42 1050
Champron Tube Co. Champion UY224 . 2.5 175 180 0
Sylvania Products Co. . Sylvania §Y222AC N 23 175 133 5.0 200,000 150 650
Gold Seal Electric Co. Inc. Gold Seal GSY224, N 23 1.73 180 4.0 400,000 420 000
Arcurus. Radio Co. . 22 - 150" 0.33 1335 1.0 700,000 400 570
124 - 25 1,75 180 38 400,000 420 1050
Ken-Rad Corporation .. 224 - 23 1.7% 180 4.0 400,000 a2g 1050
French Bauery Co. .. Ray-O-Vac . | RV224 " 23 1.73 180 B | Easees 420 .
Everready Carbon Co. . Evetready Raytheon RayAC22 - 23 175 180 3.0 310,000 400 800
Ce Co Manufacuring Co. Ce Co AG22 . - " 23 175 180 4.0 400,000 420 1030
De Forest Tube Co. ... a0 De Forest 7 s L 25 175 180 40 400,000 420 1050
. 84 Sereen-grid_porential 75 voits, posi 23 Screvn potential. 30 wolts poritive. i -
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KINKS

RADIOCRAFTSMEN:

OW good are you at remember-
H ing the thousand and one little

things that occur during a day,
a week, or a month of experimenting,
designing, constructing, wiring and
testing of radio sets and parts for your-
self or your friends?

Everyone has an equal chance to be
awarded one of the two copies of “The
Radio Amateur’s Handbook” (A Man-
ual of Amateur Short-Wave Radio-
telegraphic Communication; contains
200 pages chock-full of the things you
want most to know; right up-to-date
and absolutely the best book of its
kind obtainable), which are to go to
the two readers of Radio-Craft who
send in the greatest number of contri-
butions to this department in one
month,

Al! accepted material, will, in addi-
tion, be paid for at space rates.

The correct address is:

Radio-Craft Kinks Department,
c/o Radio-Craft Magazine,

98 Park Place,

New York City.

AN EFFECTIVE INTERFERENCE
ELIMINATOR

By Ermest V. Amy*

MOST service men are familiar with the

use of a choke coil for the suppression
gf artificial “static” radiations. However, it
is generally believed that a successful unit
must be purchased. The construction and ap-
plication of the unit pictured in these columns
will explode that fallacy.

At TR TR

At left is pictured an effective
“‘seatic’’  radiation reducer,
for use on sparking devices,
wired as described by the
auchor. It is quickly and
inexpensively constructed and
easily applied; and will give
relief from the ‘‘man-made
static'’ generated by so many
installations. The closer it
is 1o the sparking device, the
better.

[LRLEE LR R ad BN LER LAt bet L]

® Consulting Engineer, Amy, Aceves and King, Inc.

In practically every instance of interference
from motors it is usual to apply a palliative
at the point where the motor line connects to
the power line. This materially reduces inter-
ference conduction into the light lines; but, i
does not prevent interference radiation from
the current lead between socket and motor.

The design of this device is based on the
fact that all motors of any real size have
“fused switches” close to them.

To install this air-core choke (Fig. 1A),
a fuse is removed from this switch box, the
choke inserted, and the fuse screwed into the
choke. The opposite side of the line is tried;
one in each side may be necessary—in extreme

RUBBER WASHER |
4 |

R
*M-'I-.\.- |

noV INPUT

GLUE SEALINGWAX
OR PARAFFIN

INNER
L CONTAINER

WATEP

OUTER
CONTAINER

(! —

FIBER TUBE ]

Fig. 1.
“‘Skeleton’’ and schematic circuit of the radio-
frequency choke coil illustrated at the left.

Fig. 1B illustrates the series circuit so
formed. This is schematically indicated in
Fig. 2A (the fuse box without the choke);
and in Fig. 2, below (the unit in use).

A brass shell is arranged in one end of &
fiber tube, as shown in Fig. 1A. This is the
receptacle shell, R.S. for the fuse. In the op-
posite end is fastened the plug-in shell P.S.
On the tube are two windings; each of which
consists of 140 turns of No. 18 D.C.C. wire,
plain layer-wound. They are spaced as shown
to reduce self-capacity which would act as a
high-frequency by-pass and nullify the reactive
effect of the choke.

.-+ ;INSULATORS

[ER.
- AN

— z . B

-, ” ."' “\
\/.- LEAD IN.

“'Phasing’" an antenna to reduce the effects of
interference pick-up.

ELIMINATING HUM FROM NEARBY
LIGHT LINES

By J. H. Mills

When your antenna must be placed paral-
lel and close to high tension lines, a great
deal of hum is picked up by it

To eliminate the biggest proportion of this
hum, put up a two-wire antenna, as shown
in the drawing above.

www.americanradiohistorv.com

An easily-constructed glue por, recommended as
an emergency construction design. It may be used
regularly for light work.

The wires cross in the center of the span
and they must not come in contact with each
other.

A HOME-MADE ELECTRIC GLUE POT
By C. M. Parks

SOME time ago a glue pot was needed in a
hurry. There was none around, so a
serviceable one was made as illustrated.

Resistor R may be any unit having the re-
quired value, which must be determined by
experiment. If the water is too conductive, t00
much current may flow for the resistor to
carry safely, and it will burn out. It is there-
fore suggested that a lamp bank be used.

The water serves a dual purpose, as the
resistor required to develop the requisite heat,
and to isolate from direct contact with a
localized heat (known as the “water-bath”
method) which is a requirement for properly
heating glue, sealing wax, paraffin and similar
plastics.

The rubber washer is required to insulate
the inner metal container from the outer metal
can.

The outer container is an ordinary metal can
of convenient dimensions; the inner one is of
proportionate size and the top is slit to form
two ears which are bent over to rest on the
rubber washer.

Of course, the line supply may be either
direct or alternating current.

P CEEEE R 1
|
—0
Ho v. : To moToR
+——0
(S RS & Bo B C o
cH
-0
Hov 3 TO MOTOR
0
CH Fic.2

Above is diagrammed the method of applying
the radio-frequency choke coil described by
Mr. Amy.
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diagnosis.

SPECIAL NOTICE
When writing to the Information Bureau, correspondents are requested to observe the follow-
ing rules:
(1) Ask as many questions as desired, but

/umi:b sufficient

Carefully drawn schematic diagrams are often desirable.

NFORMATION

information to permit a proper

(2) Inquiries (not too involved) to be answered by mail must be accompanied by 25¢ in stamps,
per single question. Blueprints are not available.

(3) Use only one side of paper and LIST each question.

(4) We cannot furnish comparisons between commercial instruments.

(The reader with the greatest number of interesting questions each month, although they may no: all
appear in the same issue, will find his name heading this department.)

Highest for the Month: HARRY EICHLER with 8 Interesting Questions

NOISY RECEPTION—PHONOGRAPH
PICKUP—FILTER

(27) Mr. Harry Abish, Brooklyn, N, Y.

(Q.) Is cthere such 2 thing as a microphonic
socket?  An explanation of a peculiar situation may
be in order. Only one socket in the receiver seems
to be causing trouble; the effect produced is s
very loud howl, However, this cannot be caused
by & microphonic fube, since changing tubes around
does not make any difference; it is still possible to
produce this howl by lighty tapping a particular
socket. '‘Howl arresters’’ have been tried without
success. Please suggest a remedy.

(A,) Despite the change of tubes mentioned, the
fact remains that the trouble mentioned is due to
& microphonic rube, in all probability; it is probable
that all the tubes tried had loose '“elements.”” The
socket mentioned s the detecror socker; the one
most “‘sensitive’’ to this effect, for the reason that
maximum audio amplification is measured from de-
tector 10 output.

There is also the possibility that the rubes make
poor contact in the detector socket. The remedy
may lie in changing the socket; or the wiring may
have been insecurely soldered to the socker.

(Q.) Is it practical to make a phonograph pickup
by soldering a phonograph needle to a telephone
receiver diaphragm; connecting the receiver to the
radio set; and arranging the needle to rest on the
record?

(A.) We admire your ingenuity, but it would be
slmost 2 waste of time. The reason is thac such
& combination is very resomant; that is, it is more
responsive to some notes than to others, The re.
sult would be amusing bur not musical; for cer-
tain notes would be heard loudly and others not
st sll, (That is, providing it were possible to
solder to the diaphragm without warpidg ir.) Por
experiment, it would be best o use an adjustable
type of reproducer, to compensate for the bending
of the diaphragm due to the weight and pressure
of the reproducer on the record. For highest vol-
ume, the reproducer-winding leads should be con-
nected to the grid and minus filament terminals of
the detector tube,

(Q.) Whar is a "'brute-force’ filter?

(A.) This type of filter is illustrated in the accom-
panying diagram. Only a single choke and two
filter condensers are used: upon them depends the
success of the filtering. By making sufficiently large
the inductance of L and the capacities of Cl1 and
C2, it is possible to achieve almost any degree of
filtering. The ‘'brute-force™ filter js so called to
distinguish it from the band filter, which is more
sharply resonant to the frequency to be supp d.

SHIELDING—DETUNING—STATIC

(28) Mr. Harry Eichler, New York Ciry.

(Q.) What is the recommended distance berween
tuning inductances and shiclds, for short-wave oper-
ation?

(A.) This depends considerably upon the operat-
ing wavelength. For very short waves, it has been
suggested that special wire screening be used to
overcome certain losses which result when even the
best of shields are used ar very short wavelengths,

In general, copper shiclding may be placed not

+
FROM L
RECTIFIER. To
RESISTANCE

C|T c?l' NET WORK.
(Q.27)

Schematic circuit of the '‘brute-force™
filter referred o in the query.

closer than one to one and one-half inches from the
sides of coils, and not closer than two to three
inches from the ends. However, such figures are a
martter for discussion, as many factors enter into the
situation, For example, certain coil shapes produce
magnetic and elecrrostatic "“fields’* with different ar-
rangements of the lines of ""flux’'; and each type
of coil, therefore, is best used with shields of a cer-
tain  pattern.

(Q.)Why does removing a stage-shield cover result
sometimes in increased volume; while at other times
the same operation may result in 2 reduction of
volume?

(A.) This is readily understood when we con-
sider that pieces of metal in the *‘field” of & coil
change its inductance. Going one step further, we
find that where there are several tuned stages and
a shield cover is removed, the removal may either
cause that stage to come into tune with the others
or, pethaps. throw the *'gang’ out of tune, The
first condition would cause an increase of volume
and the latter would cause a reduction,

(Q.) It seems that staric is greatly reduced on
the short.wave station settings, signals often being
more clear on 40 meters than on 200. Is this an
“‘acoustic illusion,”* or an acruality? And if so,
why?

(A.) The eflect is quite as described; that is one
reason why the tropical countries are so greatly
interested in shortowave installations. Often, con-
tacts may be made on short wavelengths which would
not be possible on longer waves, because of the
excessive static. The reason is still obscure. It
seems plausible to suggest that lightning flashes
are more sharply “‘resonant,”’ or "‘tuned,’ than has
been believed.

INCREASING *“B* VOLTAGF—LOOP—
ATWATER KENT MODEL 12

(29) Mr. W. C. Miller, Elgin, 1L

(Q.) What is necessary o rebuild a2 Timmoas
"B*" eliminator to deliver 180 volts instead of 90?

(A.) The solution of that problem is to buy
another climinator. A shiftless and inadvisable
scheme sometimes employed to increase voltage (and
the writer admits having tried it) is to change the
rectifier for one of higher outpur rating. However,
this puts an added serain on che transformer, grant.
ing that the condenser pack has been changed for
one having a higher break-down rating; and
burnt-out transformet may result. These are only
a few of many teasons why "B eliminators should
be operated only as designed.

(Q.) Is the enclosed symbol the correct one to
indicate 2 von Ardenne shielded loop?

RF. CHOKE =
. s T e T 3 _}b @
N cv

K] \al o
. 0 L2 v2 L3 % vl ., I, V4 | ~ ¥
e -

| ; |
= R2 -

:| ©
sw g
4 { + »

5§ { i — HEE
FLr rd 2 i a2
w £ . F = — 490 g
v ] T oRipower |Li

Srmrrssisia---eOC- POWER
(Q. 30) Circuit arrangement of the Magnavox Types TRF-5 and TRP-50 receivers: Note thar this single-dial set is tuned by variable inductances

(variometers) instead of the more usual variable condensers.

Servicing one of these receivers requires trearment different from that which would

obtsin when the more usual type of receiver is being serviced.
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This handsome blue and gold ﬁl’n furnished
free as part of your membership which is
included with your subscription to Radio
Design at soc for four issues.
ANNOUNCEMEN I..
Radlo De$|8n Magallne DQSIgnated
Official Organ of Radio Inter-
national Guild....
The same 50c per year which form- technical and construction problems.
erly covered a subscription to Radio Suitable awards will be established
Design Magazine now includes one for outstanding original work by
year's membership in the Radio Guild members.
International Guild. Now, more than ever you will want
The Guild is a world-wide organiz- Radio Design, jammed from cover to
ation of radio engineers, custom set- cover with vital new developments
builders, research workers and ex- in radio, short-wave, airadio, tele-
perimenters. vision—all written concisely and au-
The Guild’s objects include the en- thoritatively by re.cogmzed rac:.llo
couragement of independentamateur experts—profusely 1Ilu§trated with
experimentation, research and in- photos, drawings and diagrams.
terchange of new ideas, cooperation Send 50c and your subscription will
among Guild members, promotion start with the current issue of Radio
of international amity via radio and Design, including one year’s mem-
allied arts, maintenance of a tech- bership in the Radio International
nical advisory board and reference Guild with the Guild Pin, Certificate
library to assist in the solution of and Membership Card.

103 Broadway, Brooklyn, New York
Enclosed please find 50c cover-

ing one
Radio

ear’s subscription fo
esign including one

year’s membership in Radio
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(Q. 29)

The Model 12 set was one of the very firsc ones to incorporate 'grid suppressors’’ o prevent circuit oscillation.
owners of this receiver is chac the tubes will noc light.
family had connected one side of the storage batcety to ground. This put

R.B.

(A.) The correct figure appears in these columns.

(Q.) 1f possible, T would like 0 see in the
columns of RADIO-CRAFT, a schematic circuit of the
Model 12 “'breadboard’™ receiver made several years
ago, each part of which was exposed on the base-
board. This is an Acwater Kent model.

(A.) This circuit is shown in these columns.
Circuit oscillation was controlled by the grid-sup-
pressor method, which is not purely a "losset’* one.
The filament temperatute of the two radio-frequency
stages was controlled by a rheostar.

AUDIO OSCILLATION—I:J AGNAVOX
TYPE TRF-5

(30) Mr. Carl B. Dedrick, Kansas City, Mo.

(Q.) A Viccoreen “super,”” wired exactly as speci-
fied by the manufacrurers and using specified parts,
with the exception of the audio transformers, has
decided to develop a loud howl. When two stages
of audio are used the set stars to howl, not at a
high pitch, but with a low, deep whistle like a
steamboat in the distance, growing louder until it
rrns t0 a deafening roar. This action does not
occur when only a single audio stage is used.

I am using a 6-volt A’ bartery, Majestic “'B"*
eliminator, and ""C" baueries, and have tried dif-
ferent audio transformers having the same and dif-
ferent racios (they work well in other sets). A
resistance in shunt with the secondary of the first
audio transformer reduces the howl, but also re-
duces che signal volume. An R.F. choke and a
by-pass condenser in the second-detector plate cir-
cuit do not change the operation. Inserting an
audio choke coil in the "B’ lead to the detector
and by-passing it to ""A—"" does not stop howl.

Changing the resonant period of the transformers
by shunting the secondaries with fixed condensers
has been tried. I have grounded the transformer
shells, changed sockets, cried different tubes, and
even removed the entire audio unit to a distance,
connecting the circuit with lengthened leads. The
AT .md B potentials test O.K. with set in
operation.

(A.) Although the "'B'" potential may seem to be
correct by meter test, we believe that the trouble
lies in the output of the particular Majestic **B*’
climinator you are using. One designed to deliver
a heavier current should enable you to operate the
“’super”® without trouble,

The entire trouble is due to audio regeneration;
there is a feed-back coupling in some part of the

TO RADIO SET,

(Q.29) The symbol for a shiclded loop
antenna.

Tul .

set which is '‘common’ to both the grid and place
circuits.

The C'" battery may have sufficient “internal
resistance” to cause cthis: a 2- to 4-mf. condenser
around this battery is recommended  here.

However, we believe that it js the ‘‘internal
resistance’” of the B unit that is causing the
trouble.  Although the meters indicate a steady

current supply to the tubes, there is a rapid flucrua-
tion of the potential at an asudio-frequency rate,
too rapidly for the meter to indicate it. Very large
by-pass condensers across the several voltage-output
posts of the eliminator will scop the howl; but it
will probably be impractical to use the high capacities
called for. Changing the eliminator for one having
a heavier current-output capacity (lower internal re-

sistance) is che better plan.
Changing the reproducer is sc i a co i
remedy.

(Q.) Is the Magnavox model TRF-5 tuned by
variable condensers: and if so, where are they lo-

OUTPUT Y0 AUDIO
AMPLIFIER

R

(Q. 31) ""Double regeneration,’’ obtained by
incorporating tickler coils in plate circuits of
both the detector tube and the stage of radio-
frequency amplification preceding the detector.

cated? Please state what the rube ‘‘sequence’ is.
Can this sec be modernized?

(A.) The schematic circuit of the Magnavox type
TRF-5 (and TRF-50) receiver, which appears in
these columns, indicates that variometers and not
variable condensers are used to tune in stations.

By extremely careful design it has been possible
1o obtain substantially maximum resonance at all
points in the tuning range, with one-dial control.
This was the most difficult part of the receiver
design.

The values indicated are: C1 (antenna coupling
condenser), .001-mf.; C2, .001-mf.; C3 (by-pass
condenser), .001-mf.; C4 (grid condenser), .00025-
mf.; C5 (audio by-pass), .0005-mf.; CV, (circuit-
balancing units, called “‘ratio’’ condensers), 10 to
150 mmf.; R1, (volume control), 10 ohms; R2
(filament resistor), 0.8 ohms; the variometers, all on
one shafc are V1, V2 and V3,

The twbe sequence is shown in the same illustra-
tion. The “‘ratio’” condensers are controlled by the
white knobs inside the teceiver. It is necessary
to use a “‘soft’’ detector, as there is no grid leak
in che citcuit; the detector is cherefore dependent
upon the leakage within the rube.

The wotd ‘‘modernizing’’ covers a big territory.
A very desirable improvement (which we show)
is the use of a power tube in the last audio socket,
Vs. If a "12A is sclected, use a nine-volt 'C™
bawtery (positive terminal to “A—"' and negative
terminal to "C— power") and use 135 volts at
the power "'B’" terminal; for a '71A use 30 to
40 volts "C”" and 180 volts “B.”" In the figure
SW is the bactery switch.

To connect these added barteries into circuit, the
grid and plate circuits of tube VS are broken at

www americanradiohistorv com

Schematic arrangement of the Arwater Kent Model 12 receiver: this set is popularly referred to as the 'bteadboard’’ type of construction.

The most usual complaint by

A check-up would indicate that one of the rheostats had burned ouc; because someone in the
cthe full storage-battery current across the rheostar controlling the first two
bes

X. and connections made as shown by the dotted
lines.

DOUBLE REGENERATION—GRID
RETURN—SHIELDING

(31) Mr. Edison Batker Leeds, Atlantic City, N. J.

(Q.) Does shielding a set help w0 reduce the
pick-up of “‘background’’ reception?

(A} If a sensitive radio ser is located in a dis-
ctict in which one or more stations are opetating,
shielding is usually necessary (o prevent the coils
of the set from picking up energy from one of
these powerful locals, when twned to a different
station. This pick-up gives the effect of the Iocal
“riding in'' on the signals of the desired starion.

(Q.) Would the sensitivity of a rtuned-radio-fre-
quency receiver be increased by adding regeneration
© the radio-frequency stage, as per marked diagram?

(A} This circuit. which we reproduce in these
columns, is quite practical, if the operacor does not
object o the dificulty of tuning. This circuit is
only for those who have infinite patience, and due
appreciation of what happens in a neighbor’s radio
set when circuits such as this are adjusted.

As 1o che sensitivity; it is no greater than that
of the standard circuit would be if the number
of turns in L4 were increased to the point of sscil-
lation, and some oscillation concrol incorporated
in the set. As the rotors L3 and L6 unbalance the
tuning of circuies L2 and LS, a critical condition
obtains ; varying L3 or L6 disturbs the subility of
the system again, and everything will be out of
adjustment.

(Q.) Is there any advantage in having a poten-
tiometer shunting the A’ supply, with the detector
grid-terurn connected to the moving arm?

(A.) If there is a filament resistor in the "A—"'
lead, ic will be possible to obtain a variation in the
grid’s polarity and potential, thus determining the
best operating voltages. Without the filament-lead
resistor, che voltage variation will be only posirive
in polaricty.

REGENERATION—A.C. SCREEN GRID
BOOSTER COUPLING

(32) Mr. Leonard Childs, Speed, Mo.

(Q.) What are the general causes for an increase
of feed-back in a regenerative set, afcer it has been
in use some time?

(A.) If batteries are used, the batteries have
probably depreciated too much and should be re-
placed.

(Continued om Page 237)
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(Q.32) An A.C, screen-grid booster unit de-

sifgncd to connect to the acrial and ground pests
of the average receiver, to increase its sensitivity.
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Science Wonder Stories

the wonders of modern science

in fiction —

100 Pages
4-Color Cover

*300

in Prizes
in This

Issue

On All

DRAMATIZED
MECHANICS!

Once you have read your first science fiction
story magazine, you will never let a month
pass without making every effort to read
the next issue.

Hours of pleasant pastime are well spent
in reading stories that you like—stories that
are educational and entertaining—written by
men with great imaginations and a vision of
future flying.

In SCIENCE WONDER STORIES you
will find creative ideas that touch beyond
the world of human civilization, stories of
interplanetary trips, discourses on transmu-
tation of the elements, and the operation of
machine men hy perfect mechanism.

100 Pages
4-Color
Cover

Regular Subscription Rates

$2.50 in U. S. $3.00 in Canada and Foreign

SPECIAL PRICE
8 ISSUES OF $1.00

EITHER FOR

flying stories of the future —
aviation a thousand years

hence —

In AIR WONDER STORIES you will
read stories that reach beyond present day
aviation methods—future warfare—gravity
nullifiers — atomic rays — fourth dimension
and gripping revelations of what to expect
of aviation a thousand years hence.

Begin with the November issue of AIR
WONDER STORIES or SCIENCE
WONDER STORIES and you will find a
new delight in future reading.

On All

STELLAR PUBLISHING CORPORATION  Dept. RC-11
98 Park Place, New York.
Enclosed find $
scription to

] Air Wonder Stories

, for which enter my sub-

] Science Wonder Stories
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86.5% of Our Readers Are Engaged
in Radio in a Professional Manner v

M= ZZ0~~unmodc

L figures presented in this report have been checked by the firm of Homes
and Davis, cerlified public accountants, and the statement of their findings is
‘attached herewith,
All the origma_l letters, as well as the envelopes in which they were maited to
us, are conserved in our offices and may be inspected by anybody who so desires.
In view of the fact that the questionnaire was mailed out in the midst of the
summer heat, it is remarkable that fully 21 per cent. of readers should have made

the effort of sending in answers—and quite a number of replies ing i
o any o o plies are still coming in

THE QUESTIONS ASKED, AND THE TABULA .
SWERS We, TION RESULTS FROM THE AN

"My inlerest in radio is as follows™:

The returns are tabulated by | A
number of registrations within o ng the average circulu-
cach of the classifications des- :',:?.:!,15':? :,2{% % e
ignated. and by percentage of ers, these pcrt‘cnl.llcl ap-
the whole group which the re- plied to uctual readers would
spective classificatlons thus glve the following figures for
ng figu

occupational distribution  of

our reader public:

constitute:

e
433
46
108 |
82
8.0
0.9
[ X3
0.2 Bty
10 Radie ) -
02 Radie manulaciurery ——ern 130
03 Radio jadbers N 195
[X3 Radio etperimenters _ e 85
e Non-profesnional set-builders 2,990
Tnctorpemplopsas 0 Radie factory empioysen 198
1,083 100.00 ] 8,000

NOTE :— Hundreds of answers have checks In more tha
«

none squire. A i
heched the “Service Man™ classification also :h«ked.lqh “Radio nls::i:‘:’" :Iu::hn =

“

e classi . "

If none of the above classifi describes vou, please state here your profession.

Among the answers received, we reproduce heve the most frequently recurrent:
_Patent attormey; chemist; instrurment maker; instructor in physics; toolmaker;
science teach, hyst ; civil g L ] instructor;
Rarage owner; factory superintendent teacher: draftsman; mechanical engineer;
talking-machine installer; radio-nccessory dealer; consulting engineer; specinl

repair work 10 denlers und jobbers; electrician: medical chemist: caermical engi-

neer; electrical engineer: radlo salesman, etc.

“How long have you bren interestdd in radio?”
Only 1,078 readers Rar? antiverd this quesiian. The total is 6.531 years, or an average
of yrars per reader.
Many of our reader veport fificen and twenty Sears of “radio activty."

—_ B

e
o materials annually?

n radi
. how much money do you spead o oreTreaches the saggering
« Approximately ho Toen us data on this wbjlm.mm“m,, per veader.
Only 767 readers have & e of $578.54 of yearly :)0.000 per year: another, @
sum of $443,742, o7 an ACTEKC L1, @ business of S
One reader (a radi , $20,000 cach. he avera
$40,000; and ’“"c“:-:l o.:‘:l"""d in the “mpum:a:u:,a:ﬂd“ =
s i are e et
want the latter (ubes. sets, €c:

testing apparatus, ; -
: o 0-CRAFT.
i ications do you fea! ——
e e e e T NEWS bonde o magatine,
34 e 2% ora ST besides our maga
:’7' b "p"",,"',':;‘;,',fad RAD HR(\”Q%S hesides aur magazine:
256 readers. o zoly.,y,,v‘;;:«;’rl ot they el R;g}g VoxiD
e S T, besides our RS, ey oue
l”'m‘{im' = uf/5 o th they reod Q3 LG
A it ALL < besides our
3 readers, o1 127 I
| :“‘Km& report that they read CITIZENS RADIO e
e ING besides
— AN o that they-read RADIO RETAIL de
52 readers, o1 $7n .
circulation. e
o waste in RADlO-CRAFr e m awen " lh‘;“:“::’.:ﬂm.
$234 per R e mox read soy other ©
<, addition:

e given above, as we

des on radio material,

ur magazine.

There is 0
At our low rate {

i Led
3 ides the magazines cv
NOTE: Byl 3125
also occasionally vead the followang:
RADIO DIGEST:RADIO DEZIRGV.RRAAS;?)
RETAILER AND JOBB 3
MARSHALLY 3
L C. L MAG&Z::S:
+ PR
Y. SUN RADIO SECgIFON O

E
:.}:i?xsof |Ns“l'(l)TU" ING (ATLANTA):
A THE X
1108, ““ﬁ;m. STEVEN-
A oNEwS
RADM
RLD;NATIONAL £
(. R_1); RADIO MANUFA
MONTHLY-

e

best
and beliel absolutely correct.

(Sz.) §- Gernsback.
- i Charge of Advertising.

New York. N- ¥
August 24, 1929

Above is a reproduction (reduced in size) of a two-colored broadside giving an analysis of RADIO-CRAFT readers.
If you want to reach the PROFESSIONAL R adio Man—advertise in RADIO-CRAFT.
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WHOLESALE PRICES

"For Dealers, Service Men, General

Repairmen and Set

Builders!

Our new, HUGE LARGER PAGE SIZE (8"

PRICES

QOoOrp=EHPPO HEHIT

]
NET WHOLESALE :j@@fi%@@

g Dl

IT -

h, x 1014") WHOLESALE CATALOG No. 19,
T 2nd Edition, enjoys the enviable distinction of
| being universally accepted by the RADIO
-|-IY TRADE in the same manner that a school treas-
ures the Dictionary and Encyclopedia Britannica
—ot the home, the Bible and Almanac!! Those
“in the know” regard our catalog AS THR
OFFICIAL ORGAN OF THE 1929 RADIO
SEASON!!!
| This FREE CATALOG is literally a most valo-
able ENCYCLOPEDIA—YOU cannot well
afford to be without one—and, you do not have
to. Your request for one is all that is neededl
In these many years we have been in the Radio
Mail Order Business, we have learned to GAIN
AND RETAIN THE GOOD WILL OF OUR
CUSTOMERS. In this, our DETERMINED
GOAL, RADIO SPECIALTY COMPANY OF-
FERS TO SHIP PRACTICALLY ALL ORDERS
IN FROM 6 to 24 HOURS—OFFERS YOU
100% MERCHANDISE ON A STRICT
MONEY-BACK BASIS IF NOT SATISFIED—
AND OFFERS YOU ALL MERCHANDISE AT
ABSOLUTE ROCK BOTTOM NET PRICES!

Our Catalog Lists More
Completely Assembled
All-Electric A. C. Receivers

than any other Radio Catalog!

Available in chassis form, or mounted in
table or console cabinets, with and with-
out built-in loud speakers.

OUR ROCK BOTTOM NET PRICES
FOR THESE SETS WILL
ASTOUND YOU!

In this new catalog there are also listed
large assortments of CAMERAS, HOUSE-
HOLD ELECTRICAL APPLIANCES
AND ELECTRICAL TOOLS OF EVERY

e

— =

=04 DESCRIPTION.

P% HERE ARE TWO OF OUR BIG BARGAINS W

Order From This Page—Send Money Order—Check—or Postage Stamps

RASCO REPLACEMENT AUDIO TRANSFORMERS

Cam be mounted in either of three positions, 1has is, lying down, or standing s

wish the core parallel with i1he base on whickh it is resting, or sianding up wis

core perpendicslar to the base. Qther replacement transformers can only mount.
ed two ways. There are six specially designed feet to provide this most convenient
choice of mouating, and any of them can be re.
moved at will, should you so desire. Thus, it is
logical to conclude that our Replacemenr trans.
formers can be installed in ANY recciver, either
custom or factory built, no macter how small s
space there may be available, whether such
mounting is to be sbove, or bencath, a sub.
panel, or baseboard. The coils themselves are
of the first quality, and are only found on the
most  costly Transformers. The core is the
highesr grade silicon steel, and of ample pro-
portions. A happy combination of electrical
. ... values in both the core, and coil, assure maxi-
mum amplification possibilities—more than sufficient volume, yet with no trace
of distortion! The silicon steel stampings are very rigidly bolted together by a
enerous size bar which is awractively nickel plated. 2% in. long %y 1¥5 in.

by 2Y, in. wide. $0.80

No. 7900, YOUT 08t CO8teruncnir et ianreeneeensneeoneceenssonsnns
TERMINAL STRIP MODEL

The primary and secondary leads are sﬁnfhem' covered, and unusually well
soldered to generous size lugs. Strip is bakelite and properly lerrered.

No. 7950. Your Net Cost............ 50000006600G050 0000080808000 $1°01

RADIO SPECIALTY CO.

DUO-MAGNETIC CONE SPEAKER CHASSIS
No other magnetic speaker chassis is so umngly
constructed! Note the heavily ribbed, sturdy *‘spider
leg’" white-lead c;stinf! The entire frame work is
one piece—a beautifully molded job! A Duo-Mag-
netic cone speaker unit is bolted to the rear mouat.
ing plate of the chassis, snd the Burtex °'ribbed’
cloth cone is fastened between two heavy rings of
cardboard—these rings are held in place by either
screws and outs, bolted to the frame of the chassis,
or by being pressed up against a bafle mounting
board. Although this speaker can be used as illus.
trated, it is strongly recommended that it be used in
conjunction either with a baffle board or mounted
within_ a box, a cabinet, or speaker compartment
space in any console. The tone quality is comparable
to any speaker selling for many times its srivial coss.
Will stand all ithe volume any radio set can ''give
i’ Will work satisfactorily with a D.C. or an A.C. set—with 90 volts applied
through it, or even as bigh as 500 volts! No blasting! No disterties! Ne
rassling! You will be most impressed with its splendid performance! Overall
dimensions: Diameter 9 in. width of mounting ring % in., depth (rear of unit te
mounting baffle board plate) 6Y, in,; diameter of unit moun;i;xéahm 4Y5 in,
No. 6850. COMPLETELY ASSEMBLED. Including DUO- NETIg UNIT
6.75

and cord. AS ILLUSTRATED. Your Special Price

e N N Baa 0 DRG0G0 0B e 800 CoagaoE8aa008000A00 000000900
No. 6852, MOUNTED IN A CABINET OF EXTRAVAGANT $9 44
BEA S T o e S 5 80 660000000 00000006000000 000000000000 ¢

98C Park Place
New York City

BUY FROM RADIO'S OLDEST MAIL ORDER HOUSE
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Electrolytic Condensers

(Continued from Page 198)

Test the Rectifier

Service men should be instructed to check
the rectifier tube whenever a filter con-
denser is serviced; for this tube is almost cer-
tain to be “shot” because of the excessive
current the shorted condenser passes. A burnt-
out transformer winding, also, may check
back to a shorted pack condenser (whether
paper or electrolytic), because its windings
are not designed to carry the excessive cur-
rent which flows in a shorted circuit. For
this same reason, a burnt-out resistor in the
pack portion of a set may have been caused
by a shorted pack condenser; the resistor act-
ing as a “fuse,” and perhaps saving some
more expensive device.

While on this subject note that, so far as
the author is aware, only one separate "B”
eliminator is using the Mershon condenser;
this is the “Velvet,” made by National. How-
ever, if the service man gets a call on one
of these jobs, he should first check for con-
tinuity the resistor which connects between the
detector tap and “"B—." as this has been the
teal offender in all cases which have come
to the attention of the writer. The customer
usually reports “low volume on all stations.”

A high-resistance meter, connected from de-
tector plate to “"B—," will read almost the
total voltage of the pack; and this excessive
voltage may have damaged the detector tube,
necessitating its replacement,

struction.

WCFL Radio

621 South Wabash Ave.,

This splendid course in Radio and Television comes
to vou ABSOLUTELY FREE through courtesy of WCFL
RADIO MAGAZINE, the only radio magazine fighting
for the preservation of the freedom of the air—the most
important question before the American public today.
WCFL RADIO MAGAZINE also always features the
latest things in radio and television invention and con-
One dollar and twenty-five cents per year.

RADIO-CRAFT

C. Francis Jenkins

(Continued from Page 201)

clude more than 400 domestic and foreign pa-
tents. Perhaps the most profitable of these is
the simple but universally used spiral-wound
paraffin all-paper container—the kind in which
you may take ice-cream from the drug-store
to your home.

The interest of Mr. Jenkins in radio has
extended over only a brief period—hardly
exceeding five vears—yet it has been eventful
and crowded with one development after an-
other, in quick succession. He (who had
made the first electrical transmission and re-
ception of a recognizable moving image, in his
laboratory in
demonstration of the transmission and recep-
tion of motion pictures by radio on June 13,
1925: the images being broadcast from NOF,
the naval air station at Anacostia, D. C., and
received in the Jenkins Laboratories, at a dis-
tance of about 7 miles. He has broadcast and
received “'still” photographs, between Wash-
ingron and Philadelphia; and, on July 2, 1928,
he inaugurated a regular schedule of broad-
casts of motion pictures by radio. Quite re-
cently, Mr. Jenkins opened his new 5-kilowatt
visual transmitting station and, in connection
with this formidable effort, it is well to quote
a proverb found in his laboratories, "They
said it couldn't be done; but he, poor fool,
didn't know it, and went ahead and did it.”
To this may be added a witticism of Mr.
Jenkins: “If T stay poor enough long enough,

1922), gave the first public |
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¢ Philadelphia
'l/our Choice Should [

- HOTFMAISIIC

BROAD ST AND GIRARD AVE.
400 Large Rooms

Only Hotel in Philadelphia with a subway
entrance from main lobby.

Most Moderate Rates!

Single Room, running water......... $2.00
For Two . .$3.50

| Single Room, private bath. £3.00
Eor TWO iiesevsmida i dboeuss $5-$6

Garage Connected with Hotel
Wire at our expense for Reservasiums.

| JNO. C. GOSSLER, Mgr.-Dir.

1 may be able to accomplish something really |

worth while.

FREE! Course in

Radio and Television
EIGHT CONCISE LESSONS Interestingly Presenting

Theory of Radio and Television Transmission and Reception
Principles of Radio and Television Construction

Step-by-step Instructions on Building Your Own Radio and Television Receivers
Directions for Making a Short-wave Adapter for Your Radio Set
Sources of Common Radio Troubles and How to Find Them
How to Service Your Own Radio Set, and Other Helpful Information

Just the Thing for Beginners and for Boys

lessons there

Magazine
CHICAGO

£
M
3
a
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Editor WCFL RADIO MAGAZINE,
623 South Wabash Ave., Chicago:

Send me your Free Radio and Television Course.

For these
is to be no charge.

L
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SHORT WAVES
THE SUBMARINER

will convert your receiver into a short wave receiver
without any changes,

Enthusiastic owners have written us from all parts of
the world. Stations broadcasting music 8000 miles
away have been received. Very little static on short
waves.  Latest improvements—shielded—vernier dial
64 to 1 ratio—a quality product—on the market over

three years.
Many Models

16-32 meters, AC or DC, $17.50. Interchangeable coil,
12-160 meters, AC or DC, $22.50. “‘J” model gives
five times volume of other adapters. Price, 16-32
meters, $22.50. _ Interchangeable coil “‘J” = model.
$27.50. Sent postpaid upon receipt of price or C.0.D,

if $1.00 accompanies order. Give name of set and
tubes used, when ordering.
J-M.P MFG. CO., Inc.
3332 Fond du Lac Ave., Milwaukee. Wisconsin,

[LIFE-TIME DX AERIAL]

DESCRIPTION OF LIFETIME DX AERIAL

No. 30_LENGTH 30 FEET:Assembled ready to
sring uE. Brings in volume of 150-ft. wire but
retains the selectivity of a_30-fr. aerial. Rings are
heavy gauge solid zinc. Duplicates in design and
oon-corrosive materials the aerials used by most of
largest Broadcasting Stations. Design permits using
this powerful aerial in 30-fr. space, (preferably
outside). Sharpens tning of any receiving set be-
cause of short length but has enormous pick-up be
cause 150-fr. of ﬁlo. 14 enamelled wire is used
Made for owners of fine radio sets who want grear
volume on distance without destroying sharp tuni
(Also used by many owners of short-wave outfics.
“"Makes a good radio set betcer.’”

PRICE $10.00

NO. 60—LENGTH 60 FEET: Assembled ready to
string up. "BIG BOY™ Size. (same description as
above except thar 300-fr. of wire is used making this
the most efficient and powerful aerial possible to
manufacture.)

PRICE $12.50
Manufactured by
THOROLA RADIO PRODUCTS
1014 So. Michigan Blv'd.
Chicage — Illinois

WHEN it comes to making sick radios well, or
good radios better just

Rememter CLA RO STAT 1/;::%,

theres a
For literature. write CLAROSTAT Mifg. Co.
295 N. 6th St., Brooklyn, N. Y.

TO NEW READERS
A few copies of the July, August,
September and October issues of

RADIO-CRAFT

can still be had at the regular price of
25c each. Send stamps, cash or money
order to:

RADIO-CRAFT
98 Park Place New York, N. Y.

RADIO-CRAFT

Radio KIK

(Continued from Page 203)

the antenna condenser is varied from minimum
to maximum until reading of the radiation
meter A is at maximum. The receiver is op-
erated in the usual manner. The antenna,
made of stranded copper wire, was weighted
down by a 29-ounce lead sinker, shaped to
make the wind-resistance as low as possible.
When resonance is reached, the antenna cur-
rent is about six tenths of an ampere (using
a '12A tube), and the set draws about fifty-
five milliamperes of plate current. When the
ship is in flight the trailing antenna extends
2814 feet; the frame of the ship is used as
the other radiator, or "ground.”

Delay in the Flight

The "B batteries used for test purposes,
which were identical with those installed in
the plane, showed very little voltage drop
after a month of testing; and a slight drop
in the "A” batteries was noted. The length
of sending time was estimated at 36 hours
of intermittent work, and the sending range
at 5,000 miles.

A little trouble was encountered by the
navigator when he installed the plane’s com-
passes. This necessitated a little construction
work, as the magnets in the meters affected
the compasses.

WGCNN and the writer were out at the
Metropolitan  Airport the whole night prior
to Lieut. Bromley's take-off for Tacoma, mak-
ing sure that all was in readiness for the big
flight. At ten the next morning, the ship was
loaded up with gasoline and was off for
Tacoma.

No tests were made during this flight to
Tacoma, but later tests proved to be a success.
WGEEGX and WGCNN were in direct com-
munication with either KIK or W7AFD until
the lieutenant made his disastrous run down
the mile-and-a.quarter runway, ending in a
crack-up after he had gone about 1500 feet.
Gasoline from over-filled tanks blinded the
daring aviator, causing him to leave the run-
way and smashing up the ship.

The old “ship” was shipped back to Lock-
heed and is being rebuilt for a new flight.
Designers and builders are working night and
day rushing to complete it before weather con-
ditions become too hazardous for Lieut. Brom-
ley to attempt such a flight. The radio sets
were undamaged and will be used on his next
attempted flight to Tokio, Japan, late in Sep-
tember.

RECORD-POWER BROADCASTS

TATION WGY has received permission

from the Federal Radio Commission to
operate experimentally between midnight and
morning (Eastern Standard Time) on 545,
454, 261 and 200 meters (in addition to its
regular wave of 380) and with the full power
of the transmitter—two hundred kilowatts!
With previous experimental transmissions of
balf that power WGY was heard with unusual
clearness in many foreign countries. Theo-
retically, with a receiver of high sensitivity
and amplification, it should be possible to
receive this station from any point in the
world which has only darkness between itself
and Schenectady. Failure to do so, however,
might readily occur on account of “location,”
as well as atmospheric conditions.
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KFREE
Proor YouU
CAN MAKE
Bic MONEY

l in

RADIO!

GLORIOUS future

awaits you in this
huge industry. Millions
of sets need servicing, thousands of
ships require radio operators...manu
facturers and broadcasting stations
throughout theland are eagerly seek-
ing trained men. By means of this
marvelous, simplified home-training
course, sponsored by the Radio
Corporation of America...youcan
now prepare for success in every
phase of Radio. The remarkable
outlay of apparatus given to you
with this course enables you to learn
by actual practice how to solve every
problem in radio work.

Money Back If Not Satisfied

As a student you will receive an
agreement signed by the president
of this school assuring you of com-
plete satisfaction upon completion
of your training—or your money
will be instantly

portunities .. . written -
by one of America’s
well-known radio ex-
perts.

refunded. ooy,
A { oxe INITir
] s 4
FREE: | g
This fascinating book I . \7 i
on Radio's glorious op- { 7

k)

RADIO INSTITUTE

OF AMERICA

Dept. RC-11

326 Broadway, New York, N. Y.
Gentlemen: Please send me your FREE 50-page

book whichillustrates the brilliant opportunities

in Radio and describes your laboratory-method

of instruction at home.

Name

Address

RADIO INSTITUTE OF AMERICA

E

Radio Operator $90—$200 per month with allex-
pensespaid. Broadcast Operator $1,800—$4.800
ayear. Radio Repair Mechanic $1,800—$4,000
a year. Radio Inspector $2,000—$4,500 a year.
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CanYou Outguess
O.Henry

Can you look ahead in an O. Henry
story and see the unexpected denou-
aent, the swrange twists of plot, the
breath-taking finish? Try it? If you
succeed you can out-think the best
minds in the world, for the genius of
O. Henry sets the wits of the brilliant
people of all lands working at top
speed—and still he amazed them all!
He is the supreme master of the ‘‘trick*’
ending, luring you into sudden laughter
while a lump sull lingers in your
throat—making you gasp by a quden
Llivid flash of horror in the midst of a
smoothly flowing tale.

Stories of Wit and Pathos

Gentle is O. Henry, but manly
strength glows in every virile
sentence; tender with the suf-
fering; ever kind to the under
dog; chuckling with the light-
searted—drawing always from
kis unplumbed “depths of un-

y.
et the most entertan-
i ,and _thrilling  companion.
Reading his stories is hke

The Master

Stor

listening t brilliant
nor;-‘tnellero !ahar:no"you ! ev:r DO You
w. is works jmmeasur- READ?
ably enrich ':Ihe Iihmi'\‘ed lil")rarhy.
grace the shelves of the For entertain-
most crowded. ment?‘ Ford gls-
53 BEST STORIES  §itinise? For

romance, adven-
ture, thrills? To
sharpen your
wits or exercise
(Nour emotions?

hatever your
reason.,

Less than

4 cents each $1.97

You are now offered for the first
time 53 engrossing, living, selected
stories, handsomely and durably
bound in leatherette, stam with
gold, pages, all for the price
of only one ordinary short novel.

CUT PRICE COUPON — — -'I
Gren&nrk Company, Dept. R.C.-11

245 Gpreenwich St. I
New York. N. Y.

Please send me O. Henry's Best Stories at the

cut price of $1.97. I enclose stamps. check or
for the amount. {Check which). I

Name . |
Address
City and State. I

Stop Using A Truss

STUART’S ADHESIF PLAPAO-PADS are
entirely different—being mechanico-chemico
applicators —made self-adhesive purposely to
keep the muscle-tonic called *“Plapao” con-
tinuously applied to the affected parts, and to
minimize danger of slipping and painful friction.
The fabric is soft as velvet, and being adhesive
e clings closely to the
body without straps,
buckles or springs. Easy
to apply, comfortable,
Inexpensive.
For almost a quarter
century stacks of sworn
testimonials from many
Awarded differentcountriesreport Awarded
Gold Medal  success —without delay Grand Prix
#rom work. The epidermaticabsorptionof Plapao
and the utilization of “plaster therapy” tend
toward a natural process of recovery, after
awhich mo further use for a truss.
Test of actor ~PLAPAO” sent FREE
Mail Coupon below TODAY—
——— o o = O O o o

"

. Plapao Laboratories, Inc.
897 Stuart Bldg., St. Louis, Mo,

4 Gentlemen: Sendmea Free Trial Plapaoand 48-page
book on Rupture. No charge for thia now or later.

Name.
Address

|

RADIO-CRAFT

The 1930 Receiver

(Continued from page 207)

using resistance-capacity coupling (V5) and
one with push-pull (V6-V7). Resistance-
capacity coupling was selected for the first
stage, because it is the most efficient method
when used with a screen-grid detector. The
plate-circuit resistor R3 used at a plate volt-
age of 180 is 250,000 ohms, which allows
about one milliampere to pass through the
detector with a grid bias of 5 volts and a
“screen” voltage of 75. The screen voltage
is adjusted by the 500,000-ochm potentiometer,
R6, mounted on the base. When once set,
this requires no further adjustment.

The plate resistor R3, grid leak R4, and
.05-mf. coupling condenser C17 are mounted
on the base, as shown. The locations of the
*27-type A.C. tube, the two "10s, and the input
push-pull transformer AFT are clearly illus-
trated.

Underneath the base are mounted the de-
tector R.F. choke L14; the .0005-mf. by-pass
condenser C16; the 1500-ohm C” bias resistor
R7, for the first audio tube; the two 50,000-
ohm stahilizing resistors R8 and R9, in the
push-pull grid returns; and the by-pass con-
densers. A 1-mf. condenser C18 shunts the
180-volt and ground terminals; 2-mf. (C19)
is the by-pass capacity for the 90-volt output;
and 1-mf. (C20) by-passes the first-audio “C”
bias resistor.

The two plate terminals 1 and 2 of the
output tubes are mounted on a bakelite strip
at the right end of the base, while the other
terminals are along the back, arranged as in-
dicated in Fig. B.

Parasitic Oscillation

The center tapped owtput choke used with
this set is mounted in the cabinet with the
reproducer. It has a value of 400 henries
and a carrying capacity of 60 ma. (To pre-
vent parasitic oscillation the halves are bal-
anced at the factory for absolute electrical
symmetry on both sides of the center tap.)

It is fitting to observe at this moment that
a primary fault in average push-pull circuits
is that malady variously known as ‘feed-
back,” “interference,” “‘harmonics,” etc.; in
plain words, parasitic oscillation. It mani-
fests itself in an above-normal plate current;
and it may, or it may not, be accompanied
by a high-pitch whistle, and distortion. It
does not make any difference whether it causes
distorted reception, the idea is that a fault
exists which is going to cost the owner some
money unless it is remedied. As exceptional
precautions have been taken in the design of
this receiver to prevent parasitic oscillation in
the push-pull stage, there is almost no likeli-
hood of trouhle from this source. In addi-
tion to measures mentioned above, the authot
points out the use of two stahilizers or oscil-
lation suppressors, R8 and R9, in the “grid
return” lead of each power tube. This connec-
tion is possihle only when the input trans-
former secondary has a halanced. two-section
winding. (To by-pass these resistors would
be to defeat their purpose. The “grid bias
resistor” R14 serves an entirely different pur-
pose and it is necessary that this unit be
propetly by-passed,—the purpose of C25.) A
single resistor in a single return lead would
be “common” to both tuhes and the “isolation”
desired would not be obtained.

By carefully following the diagram, Fig. 1,

you should have no trouble in wiring the |
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LOOK FOR THE GOLD COVER

144 PAGES
4-COLOR COVER

50¢
THE COPY

We are pleased to announce that the first issue
of the SCIENCE WONDER QUARTERLY
is now on the newsstands.

We have secured for the first issue, the
American rights of a complete new novel by
the famous German science fiction author, Otto
Willi Gail. Far from being fantastic, this
story has the very vitals of reality in it. In-
terplanetary problems become those serious
things that are part and parcel of our every-
day life. You will be stunned by the truths
that this powetful writer gives you. This is
one of the most unusual interplanetarian stories
ever published. The title of the story is

**The Shot Into [nfinity"’

Among the other stories are:
THE HIDDEN WORLD
By Edmond Hamilton
THE GRAVITATIONAL
DEFLECTOR
By Harry D. Parker

THE ARTIFICIAL MAN
By Clare Winger Harris

The subscription price of the QUAR-
TERLY is $1.75 per year, single copy 50c.
To all charter subscribers, a special
rate of $1.25 per year is available now.

Use This Coupon for Convenience

STELLAR PUBLISHING CORPORATION,
Dept. R.C.-11, 98 Park Place, New York. N. Y.

Enclosed please find $1.25 for which send me the
next 4 issues of SCIENCE WONDER QUARTERLY.
(Canada and foreign $1.50)
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set. Be sure to use large cable connections
for the TVi-volt flament and the 2Y4-volt
beater supply. The practice of transposition
is followed with all filament leads; that is,
they are twisted to eliminate any possibility of
an induction hum. The meral base is grounded,
also the "B—" lead from the power pack.
The band-selector connections should be as
direct as possible. The leads should be well
insulated and securely soldered. After the
panel is put in place, the condenser shaft
lined up and dial mounted, the set is ready
for operation.

Type '45 or '10 Power Tubes?

During the early stages of the design, the
question arose as whether type 45, type ‘10
or type 'S0 tubes should be used. Each has
its advantages and disadvantages. (The con-
structor is recommended to experiment with
the necessary power equipment for type ‘45

tubes, where the power-handling ability of the |

type '50 tube is not needed for driving dy-
namic reproducers.) Type 10 tubes, how-

ever, were selected because it was intended to |

use an electrostatic reproducer, the polariz-
ing potential for which would be available
with the operating voltages of type "10 tubes;
whereas the use of type ‘45 tubes, which do
not operate at such high plate potentials,
would necessitate a special “‘polarizing” unit
for the eclectrostatic reproducer. (The “un-
distorted power output” of two '10s is about
the same, at the voltages shown, as that of
two ‘45s at 250 volts, plate.) The question
of single or push-pull operation was setcled
almost instantly; as the push-pull arrangement,
on many counts, is far superior to a single
tube. It will be noticed that coupling con-

densers have been dispensed with; this ar- |

rangement is possible only when the output is
push-pull, for the direct current (which would
otdinarily circulate through the reproducer
winding or matching transformer primary,
when contact is made directly to the plate—
in the case of "dynamic” and “electro-mag-
netic” reproducers), is balanced out by this
connection.  What the constructor is most
interested to know is that the frequency-dis-
crimination of coupling condensers has been
eliminated and better reproduction results.

Where “electrostatic” repreducers are used,
it will be an advantage to connect directly
to the plate, as will be observed from consid-
eration of the output connections of Fig. 1. Of
course, the use of a dynamic reproducer is
optional; its two leads being connected to out-
put posts 1 and 2.

The Power Pack

The power pack (Fig. D) is also mounted
on a metal base. This base (when shaped)
is 10"x18"x1%4” deep. Only one illustra-
tion, besides the diagram (Fig. 4) is given as
this unit is comparatively simple to build.
The list of parts gives the details of the ap-
paratus used in the power pack, all of which
is mounted on top of the base.

Each of the filter condensers (C21-22, C23-
24) consists of two 4-mf. units. Two of
these are connected in series, giving a total
capacity of 2 mf. across the highest-voltage
side. One of the other 4-mf. sections is con-
nected across the 425-volt lead and the fourth
across the resistance bank.

The latter consists of one 3000-ohm, 100
watt, resistor R10; one 2000-ohm, 100-watt,
resistor, R11; one 3000-ohm, 20-watt, R12;
and one 4500-ohm, 20.watt resistor, R13; all
connected in series as shown and mounted on
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The NEW H'F-L Mastertone
LaboratoryMade Receiver

Completely Built and Assembled by
H-FL Engineers-Shipped ready to Operate

All metal completely shielded chassis: 7°x21”x7%". Fits nearly all consoles, 11 tubes
operating at peak efficiency {5-224; 3-227; 2-245; 1-280.} Single dial positive one-spot

tuning; Humless AC

Operation; Uses 5 Screen-Grid tubes, 5 Tuned R. F. Circuits;

High Power Screen-Grid detector, with 175 volts impressed on plate; Automatic line
voltage control inbuilt holds voltage against fluctuating; 100-Volt DC Dynamic field
supply incorporated; 3 stage Phonographic amplifier; Finest quality precision made parts.

Amazing Power
Startling realism! Unfailing accuracy?! Its
great power and sweet tone awe and thrill,
setting new standards of performance
achieved by H.F. L. engineers after two
years of tireless research and tests under
all conditions.

Keenest Sensitivity
Unlike any ever known! Gets distant
stations clearly, sharply, distinctly with only
wire screen or metal plate aerial built in
cabinet.

Highly Developed Circuit
Intermediate employs 4 screen-grid tubes
with 5 tuned filter circuits, easily adjustable
to peak of tuned frequency. Positive 10
Kilocycle selectivity. Most highly engin-
eered receiver ever built.

The New Audio System
Uniform amplification over entire musical
scale. Operates with dynamic, magnetic or
horn speakers without a bit of hum.

The H-F-L Power Master

Not an ordinary power pack, buta specially
developed unit of the Mastertone,
builtseparately to simplify installa-
tion. Has oversized transformer,
full wave type 280 rectitier tube.
Built by Hand—Yet Low
in Price~—
Quality—not quantity—the H-F-L
Mastertone standard. One dem-
onstration will convince you that
its the master receiver of all times.
Fully guaranteed.
Write today for complete
description and price.

HIGH FREQUENCY LABORATORIES
28 North Sheldon St.X=1 Chicago, |

ALUMINUM BOX SHIELDS
Beautiful silver dip finish, $7x97x6”—$1.75. WA
make any size to order in 24 hours.

Hammarfund .00035 Con

~ - Special  $3.00; Midgd

T‘ 23-plate  $1.75; 9-plag
$1.35

' Drum Dials SDB1—$3.04
Acme R3 and R4 Trans
formers

§ Remler Tube Shields $.9(
Full Stock of Amertran

Genuine Baldwin Type “C

} phones, a necessity fa
s hort- wave receptior
$3.65 a pair.

BLAN THE RADIO MAN, Inc.
89C Cortlandt St. EST. 1923 New Yor!
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Special
Courtesy
to all o~

Radiotricians
Professionals
Engineers
Mechanics
Consultants
Designers
Service Men
Contractors
Manufacturers
Dealers

CA TN

In order to make it possible for all Radio
Technicians to read RADIO-CRAFT
regularly, each month, we have put into
effect a special subscription price.

The regular price of RADIO-CRAFT is
$2.50 per year (12 issues). The news-
stand rate is 25 cents a COpy.

Any radio professional, sending in 2 sub-
scription on his letterhead, showing that
ae is engaged in some capacity in radio
vork will receive as a special courtesy

Eight Issues of

adio (r:

Radio (raft )
Professional- Semceman Radiotrician

for the
for One Dollar

Just pin a dollar bill to the coupon below
wd forward it with your letterhead or
business card.

| are in push-pull;

|
|
|
|
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a small bakelite panel. A 1000-ohm, 100-
watt, “C” bias resistor R14 is also mounted
on this panel, and by-passed by the 1l-mf.
condenser C25. Be sure to use well-insulated
wire for making all connections.

Resistor R10 functions as an over-all volt-
age control, “absorbing” the potential- -differ-
ence between 180 and approximately 400 volts.

Choke L5 has a greater current carrying
capacity than L6, Its rating is 120 ma.,
henries, and D.C. resistance of 210 ohms; L6
being rated at 60 ma., 50 henries and 60O
ohms. It will be scen that the power tubes
derive their plate supply through LS, bus not
through L6. This connection results in ab-
solutely humless operation (so far as the
filter is concerned) when the output tubes
a little more fltration being
desirable for a single-tube-output design.

The 110-volt A.C. connection to the power
transformer passes through the switch SW on
the panel of the set. The filament connections
between the power pack and ithe set should
be made with large wire: 50 that there will be
no appreciable voliage drop. The pack should
not be placed too close to the set; hecause
A.C. hum may be picked up by the set if it
is placed in the magnetic field of the power
transformer.

This completes the assembly of the parts,
with all the apparatus mounted, the radio-
frequency amplifier unit all wired and its
leads coming out the bottom through holes
in the base.

Adjustment and Operation

With everything hooked up properly, sim-
ply turn on the switch and the set is ready
for operation. To adjust the band selector,
tune in a station and turn the volume down.
Then set the antenna-coupling condenser Cl1
at maximum and retune the station while
changing the trimming condenser. For maxi-
mum sensitivity, the two tuned circuits must
be in resonance; and this condition is obtained
by carefully adjusting the trimming condenser
C4. A screwdriver may be used to adjust
the two “midget” condensers by cutting holes
in the shields and slotting the shafts of the
condensers.

1f the set is broad in tuning, decrease the
capacity of C1 and readjust C4. In this way,
the correct capacity for your particular antenna
can be found. A trimming condenser for the
ﬁrst tuned circuit has been found unnecessary;
but one may be used to facilitate the adjust-
ment. The adjustment should be tried at
both upper and lower ends of the scale.

The tubes alsn may be shifted around, for
they vary slightly, and some work better as
a detector than others. The detector screen
voliage should also be adjusted for maximum
sensitivity.

Using a good electrostatic or dynamic re-
producer, this set will give unusually gooed
tone quality with very litle A.C. hum; and
you will be well pleased with the ease in
operation and sensitivity. With the "10 push-
pull amplifier you can obtain sufficient vol-
ume for any occasion. If preferred, ‘45 tubes
may be substituted by making changes to suit
in the power pack.

Acknowledgement is made here of the
courtesy of Mr, R, H. Siemens. chief engineer
of the Radio Construction Laboratories, who
kindly provided laboratory facilities and tech-
nical aid during the design and construction of
the "1930 Electric Receiver.”’

(List of parts on opposite page.)
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AMERICAN PLAN

Single rooms—running water—$5.00,
$6.00, $7.00 per day.

Single rooms—running water—
$30.00, $35.00, $42.00 per week.

Double rooms—running water—
$10.00, $12.00, $14.00 per day.

Double rooms—running water—
$56.00, $63.00, $70.00 per week.

Single rooms—private bath—$7.00,
$8.00, $10.00, $12.00 per day.

Single rooms—private bath—$42.00,
$49.00, $63.00, $77.00 per week.

Double rooms—private bath—$14.00,
$15.00, $16.00, $18.00, $20.00,
$22.00 per day.

Double rooms— private bath—$§70.00,
$80.00, $98.00, $112.00, $126.00.
$140.00 per week.

OLD in hospitable tradition

NEW in construction and fur-
nishings

COOK'S SONS
CORPORATION

=V ]

=

Gives counts and prices on over 8.000
ditferent lines of buslness.
what Your buslness, in thls book you
will find the number of your prospec-
tive customers listed.

Valuable information showing how to
use the mails to secure orders and in-
quirles for your products or services is

glven.
Write for FREE Copy
R, L, POLK & CO.. Detroit, Mich.
Largest City_ Directory Publishers in the
Mal}:nz List Cch“ll 1n l;srln;:lml %ﬂl“
S| ompllers—
Producers of Direct \hlﬁ "?—:i}ver:l‘sllix:;‘w
———

No matter

and Mailing List Catalog 1
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Parts Required for “1930 Electric” Receiver

1—metal sheet, 1314x29V4x1/32 to 1/16-inch
thick (S4);

2—Hammarlund shield cans, 6x8x534 inches
(S1, S2);

1—Copper shield 4x16x23/4 inches (S3);

1—Insuline panel, 10x13x3/16 inches thick;

1—Hammarlund dial, illuminated, 0-100, type
SDB-1;

2—Electrad 500,000-ohm (type E) potentiom-
eters (RS, R6);

1—Carter power switch (SW);

2—Hammarlund .00035-mf. “Midline” con-
densers (C2, C3) and extension shaft;

1—Hammarlund 23-plate midget condenser
(C1);

t—Hammarlund 9-plate midget condenser
(C4);

2—Band-selector coils, special (See text);

1—4.prong tube base (for L3);

S—Eby 5-prong sockets;

3—Eby 4-prong sockets;

4—Remler screen-grid-tube shields;

4—Type '24 tubes;

1—Type '27 tube;

2—Type ‘10 tubes;

1—Amertran  input
(AFT);

2—Electrad  50,000-ohm resistors (grid leak
type) (R8, R9);

1—Electrad  250,000-ohm
(grid leak type) (R3);

1—Flechtheim .05-mf. (coupling) condenser
(C17);

1—Daven 0.5 megohm grid leak (R4);

1—Electrad 100-ohm (“C’ bias) “Truvolt wire
grid” resistor, (for R.F. amplifier) (R1);

1—Electrad 5000-ohm (“C" bias) “Truvolt
wire grid” resistor, (for detector) (R2);

1—Electrad 1500-ohm (*'C” bias) “Truvolt
wire grid”’ resistor, (for first audio)
R7);

1—Silver-Marshall 85 mh. R.F. choke (for
detector plate) (L4);

transformer, Type 151

(plate)  resistor

1—Flechtheim .0005-mf. by-pass condenser
(C16);

13—Flechtheim 1-mf., 250-volt condensers
(Cs to C15, C18, C20);

1—Flechtheim  2-mf., 250-volt condenser

(C19);

8—Eby binding posts;

2—Acme Type R-3 radio-frequency
formers (RFT1, RFT2);

1—Acme Type R-4 radio-frequency transformer
(RFT3);

1—Amertran output choke, No. 641.

trans-

FOR POWER PACK

1—metal sheet. 13x21x1/32

thick (S5)

to 1/16-inch

l—Amertran power transformer, type PF 281 .

(PT);
1—Amertran choke, type 709 (L5);
1—Amertran choke, type 854 (L6);
2—Flechtheim 1000-volt condensers, two sec-
tions 4-mf. each (C21-22, C23.24);

1—Flechtheim  250-volt, 1-mf. condenser
(C25);

1—Aerovox 3000 -ohm 100 - watt  resistor
(R10);

1—Aerovox 2000 - ohm 100 - watt  resistor
(R11);

1—Aerovox 3000-ohm 20-watt resistor (R12);
1—Aerovox 4500-ohm 20-watt resistor (R13);
1—Aerovox 1000-ohm 10-watt resistor (R14);
2—Eby 4-prong sockets;

1—'81 rectifier (V8);

1—"74 voliage-regulator glow tube (V9);
8—Eby binding posts.
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NY, Erecrricar Scnoor Men

Graduate into
many fields...

AVIATION
ELECTRICITY

AUTOMOBILE
ELECTRICITY

NAUTICAL
ELECTRICITY

ELECTRICAL
ENGINEERING

Here at the New York Electrical School
you learn, not by correspondence, but by
ACTUAL PRACTICE on fullsize stand-
NO BOOKS used. Indi-
vidual instruction—you can start any day.
This School owns and occupies two seven-
story buildings in New York—the city of
most opportunities. It is widely known
as the country’s oldest and foremost insti-
tution for trade training. That’s why big
companies eagerly demand our graduates.

THE NEW YORK ELECTRICAL SCHOOL
21 West 17th Street, New York

A full knowledge of electricity, as
taught in the New York Electrical
School, makes you independent,
gives you your choice of either a

BIG PAY job with one of the

ard equipment.

world-famous electrical compa-
nies, or a business of your own.
ELECTRICITY is also a stepping-
stone to Aviation, Automobile En-
gineering and other highly paid
professions.

This blg 64.page hooklet gives full information about the New York
Electrical School courses and picture of the enulpment avaliable for
your personal use. Send for it TODAY. It's fre

MAIL TODAY
The New York Flcctncal School
21 West 17th Street, New York

Please send me FREE your 64.page booklet. It is understood that this
request puts me under no obligation.

Name

Address ._.iocalaaais

PATENTS?
TRADE-MARKS

DON'T LOSE YOUR RIGHTS

TO PATENT PROTECTION
Before disclosing your invention to
anyone send for black from ‘'mvi-
DENCE OF CONCEPTION' to be signed

and witn
LANCASTER & ALLWINE
473 OURAY BLDG., WASHINGTON, D, C.
Originators of forms

“Evidence of Conception®*

SEND for our 1930 caea-

log. Filled with unanng values
in screen grid mdios, push pull
audio, consoles, hu, parts,
All  standard m ad
guaranceed muchu:due

WESTERM RADIO MFG. CO
124 ]
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SPECIAL

The speaker enshrined in
this beautiful SONORA
A-50 cabinet designed by
Master Craftsmen is the
PEERLESS 12 in.
A.C. SUPER DYNAMIC
speaker. Operates from 110
volt, 60 cycle A.C. current.

$37-50

LIST
($155.00 PRICE
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OUR
PRICE

B. C. L. RADIO SERVICE
CO., Inc.

177 GREENWICH STREET
NEW YORK, N. Y.

HOTEL

Just East of B'way '

One of New York's
New Hotels at Right Prices

A high class hotel in the very center
of Times Square and within walking
distance of all Shops, Theatres, etc.

300 Rooms—300 Baths
$2.50 & $3.00 per Day

A Restaurant of Unusual Excellence
Special Weekly Rates

ATTENTION: Radio Service Men
Leading manufacturers often consult us for the names of competent
service men who are actively engaged in radio work.
We want every reader of RADIO-CRAFT who is engaged as a service
man to read page 201 of this issue. You will find the few minutes
_ reading this page well worth while.

icrarn B E RADIO +~TELEGRAPHY
OMNIGRAPH & COD AT HOME
R Has Helped Th ds to Better Positi
,:‘AUTOIlATlC N _ The best. easiest, quickest way No other profession offers so much for your Future
- A known for over 20 years. U. S. of Pleasure, and awaits the young mas WHO
Govt.. Schools. Colleges, and Sci- KNOWS, in its many different
it h'm““:::f ":m:tk"g:' The OMNIGRAPH Automatie Tranemitter witl uug
Sailroad Officisl, etc. Interesting T°U to receive and send Code. Experts approve

START NOW. Catalog Free.

positions everywhere on land or sea.
Other Scientific Apparatus also supplied. Write your
requirements,

JUSTLISTEN [2e short waves
OMNIGRAPH MFG. CO, N.C, 810 B. 39 St, Brooklyn, N. Y.
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Vacuum Tubes

(Continued from Page 217)

Alternating-Current Tubes

This concludes the battery tubes with the
exception of the semi-power tubes such as the

| ‘20 and '12A which will be considered with

the other power tubes. Next we come to the
A.C. tubes which obtain their filament cur-
rent from a step-down transformer connected
to the electric light line.

The first of these A.C. tubes is one which
has a filament very similar to the battery-
operated tubes, but uses a very low voltage.
This tube is being used less than at first when
it was introduced, because of certain advan-
tages in the use of the '27 and the new ‘45
tubes as amplifiers. The ‘26 tube is not suit-
able for use as a detector of radio signals
because of the loud hum that would be heard.
The lines of Fig. 4 show the relative amount
of hum-voltage or “ripple-voltage” introduced
in the ‘26 and 27 tubes for a given per-
centage of “unbalance” in the filament cir-
cuit, It will be seen that 2 10% unbalance
in the '27 produces an entirely negligible in-
crease in the output ripple. With the ‘26
tube, however, the ripple voltage is increased
tremendously.

Filament voltage 1.5 A.C.; current 1,05 am-
peres.
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SCREEN GRID VOLTAGE

Pig. 3. A graph showing exactly what hap-
pens when the screen-grid voltage is varied in
D.C. and A.C. Screen-grid tubes.

Plate voltage, 90 to 180; current 3.5 ma. at
90 volts; 7.5 at 180.

Grid bias 6 volts at 90 plate, 13.5 volts at
180 volts,

Plate resistance, 9,400 at 90 volts; 7,000 at
180 volts,

Amplification factor, 8.2.

Undistorted output, 160 milliwatts at
volts.

The contrast between the '26 and '27 types
in Fig. 4, as to exclusion of A.C. hum, is
due to the construction of the two tubes. The
‘26 tube uses A.C. on the filament, while the
'27 uses an indirect method of filament opera-
tion. In the latter method, the filament is mere-
ly used to heat a small cylinder surrounding it
and does not enter into the electrical opera-
tion of the tube at all. The small cylinder,
or “cathode™ as it is known, is coated in such
a way that it emits electrons when it is heated
to a red heat. In this way it takes the place
of the regular filament and also serves as a
common connecting point for the plate and
grid circuits.

The ‘27 tube was originally designed as
a detector tube, but it was found to be much
more satisfactory, in many cases, as an ampli-
fier than the ‘26 type, and it is fast replacing
this tube in modern sets. This is due to the

180
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characteristic of the tube, as well as the lower |
hum-voltage introduced into the circuit by

its use. The cathode’s emission of electrons

is almost entirely unaffected by the change in

the filament current.

The graph in Fig. 5 shows the measured
amplification factor (Mu), plate resistance
(Rp) and mutual conductance (Gm) for a
normal 27 twbe of well-known make. It
will be seen by referring to Fig. 6, that the
characteristics of this tube are very similar to
those of the ‘01A, except for a slightly higher
amplification factor in the A.C. tube. The
horizontal scale has been taken as the plate
current instead of the usual method of using
plate voltage. This was done because the
plate and grid voliages are apt to vary (with
line changes in the case of the A.C. tube)
and they are also apt to vary under the
load supplied by measuring instruments, even
though instruments of high resistance (high

+8 % C: :Cl' #I!S‘
z
+45
B8
1HF
Fie.7 o

Just “why'* a screen.grid tube has a low grid-
to-plate capacity is illustraced above.

resistive-sensitivity) are employed. The use
of plate current overcomes these errors.
It will be noticed that there are two values
of Mu given for the '27. The first of these
corresponds to a negative grid bias of 9 volts
(Mu1) and the second to a grid bias of
414 volts (Mu 2).

The curves made with the ‘27 tube are the
result of measurements made according to the
methods explained last month for determining
the characteristics of tubes. It will be noticed
that a logarithmic graph paper was used to
plot the curves. This was done to show the
values more clearly at low plate currents. An
ordinary graph paper could be used. but the
results would not be shown as clearly.

Filament voltage, 2.5 volts A.C.; current 1.75
amperes.

Plate voltage, 45 volts as detector, 45 to 180
as amplifier.

Plate current, 3 milliamperes at 45 volts; 3
milliamperes at 90 volts and 6 millicmperes
at 180 volts.

Grid bias, 0 at 45 volts; 6 volts at 90 plate
volts; 13.5 volts at 180 plate volts.

Plate resistance, 8,500 ohms at 45 volts; 10,-
000 at 90 volts and 9,000 at 180 volts.

Amplification factor, 9.0.

Uandistorted output, 164 milliwaus. at 180
voles.

Grid Bias for A.C. Tubes

Although the method of using the voltage
drop in the plate circuit of a tube for grid
bias and the way to fgure the resistance
value are simple, there may be some who
are still puzzled by this system. The resistance
used for the "C’ bias voltage is connected
between the plate circuit and the filament or
cathode (depending on the type of tube).
This connection between the plate circuit and
the cathode completes the plate circuit. If

RADIO-CRAFT
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Television is here..

Through the efforts and inven-
tions of Mr. C. Francis Jenkins
and his associates in the Jenkins
Television Corporation, Tele-
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vision for the home is already

an assured fact.

Home Televisors have reached
so practical a stage thac they
will shortly be placed on gen-

eral sale.

Television arrives at an oppor-
tune time. Its possibilities defy
the imagination.

The year 1930 will be a tele-
vision year. Write for a copy

of

Jersey City g

“Television—the eye of Radio”

JENKINS TELEVISION CORPORATION

New Jersey

Ex Libris
Beautiful Bookplates

DO YOU TAKE PRIDE IN YOUR LIBRARY?

A PERSONAL bookplate, with your name on it in-

sures !ou against loss of your cherished volumes.
The friend who borrows your book can’t fail to be
reminded that ir belongs 10 you!

A bit of the feeling of the great Old Masters is
captured for you in our astistic Dwo-Tone Book-
plates, reprodicing old woodcurs and engravings,
on antique-tint vellum paper. $2 up per fundred
your name imprinted. Send 10c for specimen aani
illuserated catalogue of our unique mew series.

ISKOR PRESS, Inc.
286 Fifth Ave. (Dept. 9) New York

www americanradiohistorv com


www.americanradiohistory.com

234

(-t )

BCEOHCST OSSOSO LGPV EPHIREFI(TAICEFI (TR L IETCETD

Service men, expenmemerl. teachers,
students need a handy meter test set to
determine voltages, shoris,
tinuity, etc.
fit you can do this completely.

S, opens, con-
With the three-meter out-

NOTE: If you want Cat. 215. Cst. 6M, Cat. SGC, Cat. UVA and Cat.

RADIO-CRAFT

EXTRAS

0-300 high resistance
voltmeter, Cat. 3M
high resistance
voltmeter, Cat. SM
0-600_high resistance
vol tmeter, rea

Two ldlpien for UV 108
Cat. UVA $1.10

c& 3200
“Jiffy 600 at,.......

GUARANTY RADIO GOODS CO. - - - - - -

Luth!relte
case, Cst.
LCC, order

Cat. 218, comsist
case, with UY an
cable with 5- vronx UY base and 4-prong

angeover switch,
tance voltmeter ’l‘he

0-10 vohmetet rudm
less
8x3% In

AC,
D.C., Cat. 6M $7.00
Cu.bh to enable tests of

November, 1929
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Tube Tester and Set Analyzer $6.50

of two meters in one noire metal
UX sockets built in. also built-in
UX adapter;
bias switch and posts for hllh resia-
rolled b ”"i."n"‘eo'?ﬂ":w.'{f\. e
cha:

net E ' C. nnd D.C. Price,
bigh ﬁ Cat. 215, sise
$6.50

The 215. with the high resistance meter of your
choice added thereto. will test any tube or cir-
cuit. wilh suitahle adapters. as listed under
“Extras.” It will make thirteen vital tests in
4% minutes. as described in iree construction
sheet. sent with each order for a 215.

You can test screen grid tubes by connecting
the special cable. with clip to control grid (cap
of tube) and other end of special cable to the
clip in the set that went to the cap before the
tube was transferred to the tester. Disregard
what the instruction sheet says about not be-
ing ahle to test screen grid tubes. A later im-
provement made this test possible.

143 WEST 45th STREET

(Just East of Broadway) New York, N. Y.
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S.GERNSBACK’S RADIO ENCYCLOPEDIA

THE FIRST RADIO ENCYCLOPEDIA EVER PUBLISHED

Size
9 x 12 in.

549
lus.

SPECIAL
PRICE
$1.49

Edited by SIDNEY GERNSBACK,
Author of “Wireless Course in Twenty
Lessons”—One Thousand and One
Formulas” — “Practical Electricity
Course”—*“The Radio Educator,” etc.

S.GERNSBACK'S RADIO ENCY-
CLOPEDIA is the only standard work
ever published in America attempting
to classify alphabetically the countless
words used in the highly specialized
science of RADIO. The ENCYCLO.

Definitions

PEDIA is written in plain English so
that everybody can understand the
definitions and descriptions.

No expense has been spared, cover-
ing over two years in compilation, to
make it worthy a place in your library.

It is published in one volume—168
pages—size 9 x 12 inches, nearly an
inch thick and nicely accommodates
the beautiful illustrations and the
large, easy to read type.

The work contains 1,930 definitions,
549 photographs, drawings and dia-
grams.

REMEMBER THIS IS A REAL
ENCYCLOPEDIA—NOT A DIC-
TIONARY—and very few of the
things described and illustrated in this
volume can be found in any diction-
ary, or any other encyclopedia.

The book contains as a supplement
a classified cross index designed to
bring together radio references under
one heading having relations in com-
mon.

All circuits new and old are de-
scribed by word and picture and every
part and apparatus used in Radio is
explained and made understandable by
means of photographs and drawings.

The volume is printed upon fine
paper—bound in full black Keratol,

marbled paper fly leaves and end
sheets, with the title stamped in gold.

SEND NO MONEY

Just forward the Coupon below
and the Encyclopedia will be sent
you at once. You pay the Postman
$1.49 plus postage on delivery
and if the book is not satisfactory
recurn it and your money will
be paid back at once without any
questions.

ISKOR PRESS, Inc.
286 Fifth Ave., New York

ISKOR PRESS, Inc.,
286 Fifth Avenue,
New York.

Send me one copy of Sidney Gerns-
back’s First Radio Encyclopedia in one
volume as advertised. I will pay post-
man $1.49 plus postage on delivery.

Name
Address

Town and State wiz.df. .. dEuonas:
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AGENTS WANTED

BOOK. Start lictle mail order business.
27A-74 Cortlandt Sueex. New York.

FREE
Hadwll
Gee our Free Sample Case—Toilet Amcles. Flnvor

ings, Soaps, Specialties.  Wonderfully proficable.
LaDerma Co., Dept. SC, St. Louis, Mo.

IMPORT your own goods: German export magazine

published in English, offers numerous bargains, latest |

novelties ; opportunity for obtaining profitable agen-
cies; copy 60c. Square Deal Supply, K246 Sth Ave.,
New York.

AIRPLANE SUPPLIES

Write for free

MODEL AEROPLANE Supplies.
Aero Shop, 3050 Huribut

bundle of sample stock.
Ave., Derroit, Mich.

BUSINESS OPPORTUNITY

SELL BY MAIL! Books, Novelties. Bargains! Large
profits.  Particulars FREE! D. Elfco, 525 South
Dearborn, Chicago.

CHEMICALS

BOOKLET OF EXPERIMENTS and chemical cata-
log, 15¢. General Chemical Company, Box 397,
Reading, Penna.

DETECTIVES

DETECTIVES Earn Big Money. Excellent op
tnity.  Experience unnecessary.  Particulars

ree.
Write, George Wagner, 2190B Broadway, N. Y.

INSTRUCTION

f CATCH from 45 to 50 foxes from 4 to 3 weeks

time. Can teach any reader of this magazmc how
to get them. Write for particulars. W. A. Hadley,
Stanstead, Qu:

BE THE LICENSFD RADIO DOCTOR of your

community. Earn $7.00 - $10.00 spare time eve-

nings. _Write now for free booklet. '"Why the
Radio Dactor.”" Dept. C, 131 Essex Street. Salem,
Massachusetts.

MISCELLANEOUS

TOBACCO OR SNUFF HABIT Cured or No Pay.
$1.50 if cured. Remedy sent on trial. Superba Co.,
T28, Baltimore. Md

PERSONAL

LET ME READ your character from _your bhand-
writing. $ 2¢.  Grapholog 2309-

EH Lawrence, Toledo, O.

PATENT ATTORNEY

PATENTS—Time counts in applying for
patents. Don't risk delay in protecting your
ideas.  Send skecch of model for instruc.
tions or_write for {rcc book, "'How to Ob-
rain a2 Patent” and ‘“‘Record of Invention™
form. No charge for information on how 0
proceed. C ations  strictly ¢

tial. Prompt, careful, efficient service. Clar-
ence A, O'Brien, Registered Patent Attorney,
343 - A Security Bank Building (directly
across street from Patent Office), Washing-
ton,

§_0HG WRITERS!

j Substantml Advance Royalties
d on work found cceptabie for pub-

Anyone wishing to write either

» words or music for rongs may submit
work for 1ree examination and advice.

j Iiuuun

ceunnacessary Newdemund
ere-t:?by “Talking hetum" fully de-
bed in our free book. Write for it

’l’odly—Newcomer Assocjates
751 Earle Building, New York, N. Y.
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a resistance is introduced in series with this
circuit, there will be a voltage drop through
the resistor, according to Ohm's Law—E=IR,
or the voltage drop is equal to the current in
amperes multiplied by the resistance in ohms.
The value of the resistor is determined by
using Ohm's Law and is quite simple. By
reversing the equation shown above, we have
E
= —, or the resistance is equal to the re-
1
quired voltage divided by the current in am-
peres flowing in the plate circuit. If we have
a tube which draws 3 milliamperes and re-
quires 6 volts of grid bias for a certain plate
’ voltage, the resistance is equal to 6 divided
by .003 (the current in amperes) or the re-
sistance value is 2000 ohms. When more
than one tube is used on the same biasing
resistor, the resistance is equal to the re-
| quired volrage divided by the sum of the
plate currents.

Fifteen-Volt Tubes

Besides the two standard A.C. tubes,
the "26 and '27 which have been described,
there are several special types of tubes which
are in use. The first of these is similar to the
*27 in the purpose for which it was designed.
It differs from the '27 in several respects. In

Second, the electron-emitting elemenr or cathode
is connected to the filamenr and 1s part of the
filament circuit.

The filament of the tube is designed to
| operate on a voltage of 15 instecad of the
usual 2.5. The current used by this filament
is much lower than the regular "27, being 0.35
ampere. The rube 1s similar in s char-
acteristics to the other '27 tubes, except for
the differences mentioned. The grid return
for this tube is made to the side of the fila-
ment circuit which connects to the cathode.

Another special duty twbe is one similar

o the '40 high.mu tbe, but designed for
‘ A.C. operation. This tube has a filament

similar to the '26 tbe, and the same precau-
tions must be exercised when using it. There
are several other special-duty tubes on the
market, but their use is so limited that it is
not worth while considering them here.

| The A.C. Screen-Grid Tube

The nexr tube in the list is one which is
autracting interest everywhere. This tube is
being used in practically all the new manu-
factured sets and it promises to hecome a
favorite in A.C. operation. This type includes
the "24 and similar screen-grid wbes designed
for A.C. operation.

The operation of the A.C. screen-grid tube
is similar to the '22 type, but there are a
number of differences in the construction and
the characteristics. In the first place, the am-
plification factor of the *24 tube is higher than
that of the "22 tube. Although the theoreti-
cal amplification factor cannot be reached in
actual practice, as shown elsewhere in this dis-
cussion, the higher value of this factor has
some effect on the actual amplification of rhe
tube. Also, the mutual conductance is much
higher than that of the D.C. tube, and gives
a very desirable characteristic from the stand-
point of amplification.

In order to obtain stable operation in cir-
cuits designed to give normal gain per stage
J it is necessary to use shneldmg to separate

the input from the output circuits. The in-
| ternal construction of the tube makes it un-
necessary to use neutralization providing ex-
rernal couplings are eliminated by correct

www.americanradiohistorv.com
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Lightning Arrester

S1

$100 Guarantee Against Lightning Damage
Enclosed in Each Box
At Your Dealer or Direct
Upon Receipt of Price.
CORNISH WIRE COMPANY
36 Church Street, New York City
Makers of Corwico BRAIDITE Hook-Up Wire

TRI-STATE HEADQUARTERS
Pennsylvania=—Ohio—West Va.
WHOLESALE RADIO

To DILALERS and SET BUILDERS we offer
the must prompt and eficient service.  Wo

landle only the best merchandlse and gl\e .
MAXIMUM DISCOUNTS.

Y GET OUR CATALOG

CAMERADIO

430 WOOD ST.

¢ Diamond

Prrrsnuaou’ PA..
MAKE "=
GOOD RECEPTION

Thousands of
users murvnl nt the

tion vnlh a Towns-
end ‘I’ Power

Unit. Full. sweet
tone, clurity, vol-
ume and greater
distance are among
the many advan-
tages reported daily.

TOWNSEND
“B" POWER UNIT
Tooked up in a few minutes;
juat plag into the light socket
and forget it. Delivers up to 100
volts on nny set—D.C.or A
any cycle.

Approved and passed by the
rigid laboratory tests of “Popu-

lar Radio® and “*Radio News.’

Over 150,000 Now in Use!

There's no longer nnr - N
reason for putting up with

the expense and undepend- “R"’“‘II:S ‘I;quunl
able performance of “B’ P'“ U olt |
llanenes—whelll you Ucnn LA ““':
owna good "B Power Unit have my
for $6.85. Over 150.000 f,{';':m{::,,‘;‘;':,’,
Townsend''B” Power Inits

eTHCE Row A8

now in use—a substantiat ‘,’“ ‘”“"“ ! b"':"';‘ 'f,
proof of satisfaction. ﬁ,i:;w,,ffc c‘;g:o‘n‘:t
Send Only $1.00 and T wotieed o difs
Send name and address f""“" S heny jcon

with only $1.00. On arcival pected the pet Lop8

of Townsend Power Unit Eliminator than when
pny postman $5.85 plus vour 80 volt one.
postage, Try out ten days, Harry Mets,

then, if it fails to do
everything we say, return

it and money paid us will B
be refunded. ake a Send for Literature

REALreceiver of yourset.

TOWNSEND LABORATORIES
728 Townsend St. Chicago, I1I.

en Avon,
Pittsburgh, Pa.

When writing to advertisers, please
mention RADIO-CRAFT
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Your Choice of
ne to Nine Meters

ILLIAMPERES

Cash in on this Astoundingly Liberal
Offer At Once!

CHOOSE THE METERS YOU WANT FROM THIS LIST

00-10 Amperes D.C. No. 338 | D0-100 Milliamp. D.C. No. 330
D0-50 Voltmeter D.C. No. 337 | D0-25 Milllamp. D.C. No. 325 | D0-300 Milllamp. D.C. No. 399

D&Vt Chge Tester D.C. No. 23 | D0-50 Milliamp. D.C. No. 350 | D0-400 Milllamp. D.C. No. 384

Put a cross in the square next to the meter you desire, and fill out and return coupon below.
All mesers except No. 23 are panel mount types; size of hole, 2 5/64"

WHAT RADIO COMPANIONSHIP DO YOU ENJOY?

RE you meering weekly the best minds of radio? Do you keep abreast of all the new circuits, the

intimate dezaifs on perfecting existing sers, and get the inside track on sensitivity, distance recep-

tion, tonal quality, and how to achieve them? Do you keep fully abreast of the news of radio,
technical and non-technical? If not, here is your chance o enjoy the writings of McMurdo Silver,
J. E. Anderson, Herman Bernard, Capt. Peter V. O'Rourke, gamcs H. Carroll, Herbert E. Hayden and
a host of other radio engineers who concribute their knowle ge to you through the medium of Radio
World, the first and only illustrated nadonal radio weekly (eighth year!)

LATEST CIRCUITS AND NEWS

You will find Radio World specializes in most intimate revelations of the ins and oucs of the best
circuits, with_technical accuracy second to none. Enjoy the weekly companionship of Radio World's
famous contributors, and glean the news of radio, from the four quarters of the earch,

Short waves? Radio World will cell you all about them., Extremely sensitive broadcast reccivers?
Their construction and_operation are fully discussed with confident regularicy. Power supplics—
push-pull or otherwise? AC receivers? Screen grid tubes?  Large receivers that give a super-
abundance of performance—small, economical receivers that give performance out of all comparison
to their_size? ~ Aucomatic volume controls? Band-pass filcers? ew tubes? Are you interested in
these? Then you're interested in Radio World.

Do0-8 Voltmeter D.C. No. 326

See the list of nine meters above. Heretofore we
have offered the choice of any one of these meters
free with an 8.weeks subscripion for RADIO
WORLD, at $1, the regular price for such subscrip-
tion. Now we extend this offer. For the first time
you are permicted to obtain any one or more or all
of these meters free, by sending in $1 for 8-weeks’
subscription, entitling you to one meter; $2 for 16

RADIO WORLD
145 West 45th Street, New York City
(Just East of Broadway)

Enclosed please find $......... for which D
. weeks, entitling you to two meters; $3 for 26 weeks,
sead me Radio World for ........ weeks entitling you to three meters; $4 for 35 weeks, en-

titling you to four meters; $5 for 44 weeks, entitling

(one copy cach week), and also send me
you to 5 meters; $6 for 52 weeks, entitling you to 6

FREE, 2t once, the meters checked below. we
r{netcrs; $7 ior 61 wcl:eks, entitling you to 7 m’ﬂcfm; $8
or 70 weeks, entitling you to 8 meters; $9 for 79
O No. a2 O No. 338 O No. 380 weeks, entitling you to all 9 meters., Return the
a No. 337 O No. 328 O No. 399 1 coupon with remittance, and check off desired meters.
O No. 23 o No. 350 O No. 394 .
The Season Is Now Opening! Keep
INGTE) Ly pays s Mgt o s S M BB R E T in Touch With Latest Circuit
1
Street Address ... ... ... ... ... : Developments :
i RADIO WORLD, 145 W. 45th St, N. Y. C.
(177 R (W S L States L)y o Published Weekly — All Newssrands — 15¢ copy —

$1.50, 3 months — $3, 6 months — $6 a year.

5-DAY MONEY-BACK GUARANTEE Buy a copy at the newsstand to-day!
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| shielding. The need of plenty of shielding to

separate the coils, tubes, condensers and chokes
cannot be emphasized too much. A single
flaw in the isolation of the various circuits
will often result in complete failure of the

[ set.

The manufacturers recommend that the
screen-grid voltage be varied to control the
volume. The curves in Fig. 3 show the rela-
tive amplification with different screen grid
voltages. In cases where more than two stages
of radio-frequency amplification are used, it
is often difficult to prevent some grid cur-
rent from flowing. The result of this cur-
rent on the amplification is shown in the curve
for the '24 rtube. It will be seen that the
amplification falls off afeer a certain value,
and that the further increase in the screen-
grid voltage causes a reduction rather than an
increase in the volume. This condition is not
a good one for several reasons. In the first
place, the presence of grid current results in
very broad tuning; also, the plate current in-
creases over its recommended value and the

OUTPU‘I:: UNPUT our 9073

+185

“*Screen-grid'’ and ‘space-charge'’’ connections

are diagrammed above.
over-all performance of the tube is affected.

In order to overcome the difficulties en-
countered by the flow of grid current, one of
the large manufacturers (the de Forest Tube
Co.) has changed its '24 specification so that
the normal grid bias is 3 volts instead of 1.5.
This allows a-larger grid swing and in many
cases entirely cures the trouble. In order
to limit the amplification in sets using several
of these tubes, some manufacturers limit the
screen-grid voltage to a value lower than
the rated maximum. In the new Radiola 44
receiver, the maximum screen-grid voltage is
45.

By referring to the curve again, it will be
seen that the amplification increases rapidly up
to a value about 50 volts and tapers off after
that point. Because of this bend in the char-
acteristic, the use of a higher screen-grid volt-
age does not increase the amplification to any
great extent.

The 24 tube is an excellent bias detector
either with small or large signal inputs. When
small R.F. inputs are obtained, the screen-grid
voltage should be kept at 35 to0 45 volts and
the control-grid at minus 3.5 or 4.5 volts.
The output in this condition feeding into a
200,000-ohm load choke fed with a one-volt
radio-frequency input modulated 22% is SV5—
both voltages Root-mean-squared values. This
handling value is more than sufficient to op-
erate a ‘45 at full output with direct coupling
or two '45 tubes in push-pull with a low-
gain audio transformer.

Filament voltage, 2.5 volts; current 1.75 am-
peres.

Plate voltage, 180 maximum and recommended
value,

Plate current 4 milliamperes at 180 plate
volts.

Grid bias, 1.5 volts; screen-grid voltage 70

(positive).

Plate resistance 400,000 ohms.
Amplification factor, 420 (theoretically),
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SKINDERVIKEN

Transmitter Units

Two
for

$1.756

Have hundreds of uses. Every amateur should have
two or three of these amplifiers in his laborarory.

A FEW USES FOR THESE UNITS
===y

ortaNcE

- SR kLR
THAHSHISSION -~
l

!

aeciven
«AMPLIFIER =

- RADIO AMOLIVI ER~

-,nnE,Ju'
'=-_‘|

vl

~ocTecToR

&3__

.&AMAMI
~TALKING UGHT~
-Co0L PRACTICING OEVICE ~

L]
)

= ageoven  tme
300 0010 0 Pnorg
Lvta( ano 10

N

npac

v | Yy

,.‘_# oaresen | ",
€ wira traraet® rn e

= mey

-mn&:‘c-m AMPLIFTER~
12 PAGE INSTRUCTION BOOKLET

coataining suggestions and diagrams for innumerable
uses, furnished with each unit.

WE PAY $5.00 IN CASH

for every new use developed for this uait
and’ aciepted and :ubished by us.
P. G. MICROPHONE TRANSFORMER
A Modulation Trans- |
former specially  de-
signed for use with
the Skinde rviken
Transmitter Umnit.
Has many other

uses.  Pri-
mary resis- $ 2
ohm: 53 ohms.

tance, VYa-
FOR SALE AT LEADING DEALERS |

secondzry,
Or Order Direct. Using Coupon Below

SEND NO MONEY

en rhe postman delivers your order you pay him

by

for whatever you have ordered, plus a few cents
e T o = S

PRESS GUILD, Inc. R-11-29

16-18-R—East 30TH ST., NEW YORK, N. Y.
Please mail me at once as many of the follow.

lng items as I have indicated.

..Skinderviken Transmitter Units at 95¢. for
l~ $1.75 for 2; $2.50 for 3; $3.20 for 4.
G. Microphone Transformers at $2.

When delivered 1 will pay the postman the
cost of the items specified plus postage.

Name
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{nformation Bureau
(Continued from Page 222)

If an eliminator is used, the recifier tube should
be replaced.

If the A" and ''B'" potentials are O.K., check
the *‘C’" barteries.

bAen infrequent cause of this trouble is a defective
tube.

Corroded connections may cause this effect; also,
a ground connection which has become imperfect be-
cause of corrosion or drying of the earth nearby.
Some sets will work with nothing more than a
lead-in. If the regeneration is a suddenly-acquired
one, check over the aerial installation. Open by-
pass condensers will also cause this effect suddenly.

[TNW

B+DET. C-

(Q.32) A convenient circuit for getting the most out
of transformers of odd size.

(Q.) Please show the circuit for an A.C. screen-
grid booster unit to be added to the average re-
ceiver, for use on broadcast wavelengths.

(A.) The circuit requested appears in these col-
umns; connect its ‘‘ourput” to the grid post of the
first R.F. tube in the set. The tuning condenser
C2 will not '‘track” closely with the radio set dial
unless it is of the same capacity and design of
plates.

The constants are as follows: L1, 10 turns of
No. 26 D.C.C. wire on a tube 2 inches in diam.
eter; L2, 80 to 85 wurns of the same wire oo a
tube of the same diameter; L3, scandard R.F.
choke; Ct and C3, 1-mf. fixed condensers; C2,
.00035-mf., variable; C4, .0002%.mf., fixed; R, 1200
ohms. Resistor R is for biasing the tbe.

Over-all shielding, grounded, is shown in dotted
lines. The coils should not approach the can
more closely than two inches at any point. It is
a good idea to connect a 1-mf. condenser as shown
in docced lines.

(Q.) Is it possible to employ an audio trans-
former with a twenty-to-one ratio, by using “‘paral-
lel-plate-feed’’? The sketch illustrates the idea.

(A.) The circuit shown will work in some fashion,
but it will be necessary to experiment with con-
densers to arrive at the correcr value for C. It is
probable that the response will be very “‘peaked’;
thar the high notes will be weak, and that very
“‘drummy'’ reproduction will be obtained.

DON'T BLAME THE RECEIVER—
residing on

ALWAYS
A PROFESSIONAL pianist,

Long Island, wrote to F.A.D. Andrea that
she desired to play the piano in conjunction
with piano concerts over the air, adding: *I
find that the loud speaker of my radio is not
in true pitch; for I have had my piano tuned
by a well-known piano tuner.”

The lady was informed that speakers are
absolutely true to pitch and the chances were
that the piano had been tuned by a2 tuner
who used a tuning fork of discontinued pitch.
At the National Music Trades Convention, four
years ago, it was decided to change “Interna-
tional Pitch” to 440 A,

The tuner was called in again, at the sug-
gestion of the radio company, and when the
tuning fork was examined it bore the figures
435 A. That explained why the piano in the
home was lower than the reception via the
ether,

The case resulted in the discovery by the

| pianist of great variances of tone and pitch
' in other residences.
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Beautiful
New
PANEL
PLATE

for the

Famous

HAMMARLUND
DRUM DIAL

RICHLY embossed, pebbled bronze
in the modern mode. It bas
grace and charm appropriate to the
superb dial mechanism back-panel that
delighted thousands of set builders last

season.

The control knob can be mounted
anywhbere on the panel. Illuminated
scale.

Write Dept. RC11 for Details

HAMMARLUND MFG. CO.
424-438 W. 33rd St.,, New York

- Hou Bethr Radier
ammariund

PRECISION

PRODUCTS

]

(“tel’mmphﬁn
\ for Better Radio
»f”’ Reception

AMPERITE automatically
delivers the RIGHT voltage
forcificient tube operation. Ime
proves tane, sensitivity, volume. A
3 L tyvpe for every tube. £1.10 with
3, '/'.‘_.-o-""'""‘"“‘i wmiunting (inU.S.A.) Atalldealers.

PMPERITE (grporation
561 BROADWAY, NEW YORK

Free — «Amperite Veat
Pocket Tube Chart™ . Write

Dept. RC-11

diagram
means -

-

SELF -ADJUSTING" Rheastat

Choice of I),OO
Newest.

END for our 1930 cata.
log. Filled with amazing values ™%
in screen grid radios, push pull
audio. consoles, kits, parts.
All  standard makes and
guaranteed merchandise.

S

W. LAKE £T

CHICACD ILL.
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Ouwmership- Management

A LEADING Hotel of shis Popular

Resort. Rooms—Single—Double or en-

suite with private baths.
cuisine and service. American plan.
MARY L BIOREN

Also under same management The Boscobel
and Ocean Avenue Hotel, Ocean Grove, N. J.
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Unexcelled

LATZ INC

- MARLBOROUGH

HOTEL -

ASBURY PARK. N.J.
“ON THE ATLANTIC”

Ten Tools in One

A SMALL but handy article which
serves for every possible need of the
all-round mechanic. Invaluable in any
emergency.

An excellent combination of utilities
for the household—every necessity feat-
ured: HAMMER—KNIFE-SHARPEN-
ER—NAIL - PULLER—BOTTLE-
OPENER—SCREW-DRIVER—CORK-
SCREW-—CAN-OPENER—WEIGH-
SCALE—RULER-—TABLE OF
WEIGHTS AND MEASURES. Just
glance at the illustration and you will
see how really useful this article is. The
“Ten in one Tool” is 10 inches high and
finely nickel-plated.

The new tool is not only handy in
the household, but every TOURIST,
AUTOIST, CAMPER, PICNICKER,
BCY-SCOUT, FISHERMAN, CANOE-
IST, etc., should carry in his bag one
of these indispensable combination tools.
No SHOP, OFFICE, STORE,
GARAGE, FARM, BOAT, should be
without one. PRICE $1.00 POSTAGE
PAID.

Be the first to own the “Ten Tools
in One” in your town.

Send our order today, pin a dollar bill
to coupon below and the shipment will
go forward to you the same day as
received.

GRENPARK TOOL CO.

245 Greenwich St., Can
New York Opener

Grenpark Tool Company, R-11
245 Greenwich Street,
New York, N. Y Onl

Enclosed find $1.00 for which please 10 1 4
send me prepaid your “Ten Tools in _nches
One." High
Name {csiady e b sdiliNlii=Eaes s
Address SipsEs G S el
Town State wwasoaiis
=

Tempered Steel
Screw Driver

Bottle - .
Opener High Carbon

I Knife Sharpener

Cork
Screw

- Adjustable
% Screw Weigh |
Scale
15 Pounds

Table of
‘| Weights
and

5% Inch E-
Steel Rulef-

; :_ Measures
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New Apparatus
(Continued from Page 215)
These, available in standard runing capacities (350,
2%0 and 130 mmf.) in single units and gangs up to
four, insure precision in rheir calibration, reduce
capacities excepr those which are useful, and lend
themselves electrically and mechanically to any circuit.

RADIO CONSOLE—SECRETARY

While the radio set owner nowadays is less in-
clined 10 sit up to his set and fish for stations rhan
in the old days, the combination of a receiver and
a desk is an auractive one, for many households:
and the console illustrated meets this purpose.

International “'No
444" Secretary

The picce of furnirure illustrated is of walout of

| a size for standard receivers, such as Crosiey, At

Arborphone and Apex. It is maou.
Equipment Co. of

water Kent,
facrured by the International
Kansas City.

This licle condenser is
called the ""Cub™; it
terminals may be wrap
ped round the leads of
a resistor to be by

passed, and soldered

direct,

A SELF-MOUNTING CONDENSER

The lirle device illustrated here is ingeniously
designed to expedite production in radio. It is made
by the Cornefl Electric Mfg. Co., of Long Island
City, N. Y., in capacities from .0001- to .02-mf.:
is non-inductive and rated at 1,500 volrs.

ATWATER-KENT “MODEL N”

SERVICEMAN writes that in an Atwate

Kent “Model N battery set there are
three tests to make that will almost always
locate the trouble;
(1) Symptoms, “B"” shorted out; signals prac
tically a whisper; test by-pass condensers.
One of audio transformers burnt-out—
usually second stage.
The .002-mf. condenser across primary
of first audio leaky; continuous noise in
speaker with aerial off and set on. Test
with “C” battery and headset. If the
grating of rheostats is heard in speaker
when filament is increased or decreased.
they need cleaning. Use sandpaper or a
soft lead pencil.

If a noise is heard in speaker with aerial
disconnected, scrape tube contacts and aerial
taps; spring tube-socket prongs from bottom
of chassis up toward set. Clean grid leak and
holder.

In ninety-nine out of a hundred of these
sets, he has found only these ailments; and
only one out of all he has ever seen failed
to be corrected by either treatment.

(2)
(3)
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RESISTORS [N RADIO

By Charles Golenpraul*

AST month we considered the resistor in the

role of a voltage divider; and its direct relation
to sensitivity. However, its applications are many
and varied.

In one instance we may mount, on the panel,
a one-half- to one-megohm variable resistor with jts
two leads connected to the secondary terminals of
cither the firsc- or the second-stage A.F. transformer.
In this position the resistor acts as both volume
control and quality control. It is pleasing to ob-
serve that bass notes are reproduced best when a
local station is being received. The reason is that
the resistor is then adjusted to a position of low
resistance.  This results in by-passimg the higher
frequencies, in addition to adjusting many of che
input conditions to those which result in good re-
production of low notes.

Now. when a distant station is being received.
the resistor is adjusted until it is practically our of
the circuit: it has, in fact. the highest resistance
value to which it can he adjusted.

The Aundio Filament Rheostat

The volume control which a rtheostat affords is
known to practically every radio worker. In series
with the current supply to the filament, it acts as a
“'gate’’ to the filament supply current.

lHowever, it must be pointed out that considerable
distortion may result when rheostats are resorted 0
for controlling velume. This is pardcularly true
in the audio-frequency stages: where any variation
in the filament heat is reflected in the grid and
plate circuits by changes which are quickly evident,
acoustically, as distorted  reproduction.  Correct
meters give an even quicker indication.

The Detector Rheostat

In the detector circuit, filament control may resule
in obraining phenomenal results in distance reception ;
this is almost a certainty when soft or gaseous tubes
are used as derectors. (It is to be noted that “‘soft’”
and ‘'gaseous’ .are not here used in an unfavorable
sense.)  Soft tubes are those having a low degree
of vacuum, but not necessarily any considerable
quantity of atmospheric gases. ‘Tubes of these spe-
cial detector types are very erratic in performance,
for that martter; but it is just chis instability which
results in that desirable condition we refer t0 as
‘sensitivity.”” (Mote about this anon.)

When tubes which are critical in this respect are
used, it is not uncommon for the owner to report
that he "‘tuned in several stations merely by varying
the rheostac serting.” At one ume this was a
puzzler in the radio game. One faction contended
that it is impossible for anyone to tune in stations
by adjustment of the rheostat; that the tbe fila-
ments could have nothing t© do with tuning in
stations. The other c¢rowd, composed of those who
had “been there,”” argued differently.

As it is seldom. in sets having less than three
stages of T.R.F. (a sensitivity of approximately five
microvolts per meter) that high-quality audio repro-
duction goes hand-in-hand with sensitivity, the
technician will do well to decide which is preferable.

Rheostats for R.F Tubes

Although. as stated above, a detecror or audio-stage
rheostat  will control volume (but probably at the
expense of audio quality). it must be remembered
that the radio-freguency filament control functions in
a different marter. In this position the rheostat may
be used, with little effecr on tone, until a very
low filament heat is reached.

However, this again is a matter in which every
factor must he raken into considerztion hefore one
can say definitely that so-and-so happens when
such-and-such a thing is donc. The average person
is inclined to make snap judgments and such judg-
ments are of no value in technical work—there must
be an observed reason for every statement, and it
should be clearly shown just what are the limita-
tions of those reasons.

If the reader will pardon this digression. we will
now return to the subject of resistors and the
thought which occasioned the above philosophy.

Detection to be Avoided

To quote, “"—The rheostac may be used with
little effect on tone.’”” This will be true if che grid
bias and plate potentials do not fall below a cer-
tain value. For, below a certain “safery level,”
detection will readily take place and detection in a
radio-frequency circuit designed (o amplify is an
unpardonable fault. A glance at a family of

*Clarostat Mfg. Co.

RADIO-CRAFT

“"characteristic graphs'' will show why detection can
occur.

From the above we are led to believe, and rightly,
that manufacturers were wise in finally abandoning
the use of the filament rheostat as a volume-control
unit.

Alchough some manufacturers have incorporated
low-resistance rheostats in their new clectric receivers,
their purpose is simply reduction of che filament
heat. A very noticeable difference in the character-
istics of the A.C. tubes is the time (rather consid-
erable) which it cakes for remperature variations in
cheir filaments to make a noticeable variation in the
audio outpuc quality.

It would not be right to wipe off the slate all
mention of the rheostat as a volume-control device,
for there are times, as hinted in the bit of philosophy
above, when a rheostat may be used in the proper
circuit to very good advantage.

Design Hints

For example: suppose we are able so to design
the set as to keep the filament heat within certain
defined limits. still obraining good volume control.
Is this a point worthy of consideration? The an-
swer is in the affirmative, of course; for we are
not intcrested in the filamenc heat for its own sake,
bur only for the audio effect which we obtain through
it. It now remains to select a circuit combination
which will meet the conditions required.

At least one answer 0 this is the use of a fived
resistor in series with the variable instrument; the
resistance can never drop below the minimum value
which the fixed resistor establishes. This prevents
rutting more than the rated potential on the tube
filaments.

A single variable resistor of the proper value,
in series with the "A'" lead to two or three rubes.
will effecc a great control over the volume of a
receiver which has several stages of radio-frequency
amplification.  If the exact value is not available,
a rheostat having a higher resistance may be used
with a swp-pin placed at a point determined by
experiment, to prevent the filament heat dropping to
a point ac which detection will take place in one
or morc of the radio-frequency tubes. Add a limit-
ing fixed resistor, and you have a good method of
volume control.

R H . ””
Servicing The G 1
(Continued from Page 200)
cate 10 volts, bur an approximation may be arrived
ac by observing the manner in which the needle
swings across the scale. This overload is within
the safety limits of the meter design; but only ex-
perience will enable the service man to handle his

(JTINCH

CUT OFF FILAMENT
PRONG

FIG.3

A device (x) used when balancing neutrodynes. |
meters with proper discretion). Plate voltage, with. |
out load, from posts 10 to 7 should be 4% to 60: |
10 to 8, 130 to 155; 10 t0 9, 155 to 200, using a
high-resistance voltmeter with a 0-250 scale. These
voltages should be obtained with a 120-volt A.C.
line supply, and the ""120-V™" tap on the transform-
er in use.

The grid bias on the '71 should be about 37 volts, |
at 170 volts "'B.”

In Fig. 6 we have a list of readings taken from a
Jewell “Type 199 Analyzer.”
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“Trouble Shooter’s
Manual”

By JOHN F. RIDER

Wiring Diagrams of All

Well Known Receivers!

Besides 22 chapters

from the faccory,

receivers,  You will

well worth che price of the book.
diagrams’ are of new and old models, of reccivers
and accessories, and as to some of the set manu-
all che models cthey ever produced are
shown in wiring diagrams! Herc is the list ot
diagrams of which are published
in this most important and valuable book:

facturers.

receivers, €tc.,

R. C. A.
60, 62, 20, 64, 30, 105.
51, 16. 32, 50. 25 AC,
28  AC, 41, Receptor
S.P.U, 17, 18 33.

FEDERAL
Type F series filament,
type E series filament,
type D series filament.
Model K, Model H.

ATWATER-KENT
10B, 12, 20. 30. 35, 48,
32, 33, 49, 38 36, 37.
40, 42, 52, 50, 44, 43,
41 power units for 37,
38, 44, 43,

CROSLEY
XJ, Trirdyn 3R3, 601,
401, 401A, 608, 704, B
and C suoply for 704,
704A, 7041, 705. 706.

STEWART-
WARNER

300, 305, 310, 315, 320.
525, 500, 520. 525, 700.
705, 710, 715, 720, 530,
535, 750, BOl. 802 806

GREBE
MU, MU2. synchro-
phase 5, synchrophase

ACS6, synchrophase AC7,
Deluxe 428.

PHILCO
Plhilco-electric, 82, 86.

KOLSTER
4-tube chassis used in 6
tube sets, tuning chassis
for 7 tube sets, power
amplifier, 7 tube power
pack and amplifier, 6
tube power pack and
amplifier, rectifier unit
K23.

There are also wiring diagrams of Pada, Freed-

Workrite, Amrad, Sparton
and others.

Size of Book 8V2” x 11"—234 pages.

illustrated with charts and full page diagrams.

RADIO TREATISE CO.

Eisemann, Colonial,

1440 B’way,

Send No Moncey

RADIO TREATISE CO.,

1440 Broadway,
New York City.

Send me John F. Rider's
and I will pay
few cents for postage on
stood that my money will be refunded if I am

Manual™*

not entirely satisfied.

Name

Address

Cityisd hacdimaissmaeds

covering thoroughly che
field of trouble shooting. this volume contains
the wiring diagrams of mod
a_wealth of hitherto confiden-
tial wmng information released for che first time
in the interest of Iproducmg better results from

find these diagrams alone

els, as obtained direct

The wiring

ZENITH

39, 39A, 392, 392A. 40A.
35PN, 35A P.\. S:ZP\
352APX,

35AP, 352P, 352 AP, 34P.
342P, 33, 34, 35, 35A.
342, 352, 352A, 362, 31,
32, 333, 353A. power
supply ZE! 7. power sup-
ply ZE12

MAIJIESTIC
70, 70B, 180, power pack
71P3, 7P6.  7P3 (oM
wiring) 8P3, 8P6. 7BP4.

FRESHMAN

\1as(erpiece. equaphase,

power _sup-

)’. L and LS, Q15, K,
{-60-S power supply.

STROMBERG-
CARLSON
1A, 2B, 501, 502, 523,
524, 635, 636, 403 A
power plant, 404
power plant.

ALL-AMERICAN
6 tuhe electric, 8 tube
80, 83, 84, 85, 86, 88, 6
tube 60, 61, 62, 63, 66,
6 n):nl 8 tube AC power

DAY FAN
OEM7, 4 tube. 5-5 tube

AC, rpower supply for
6 tuhe AC, B wer
supply 5524 and 5525.
motor  generator and
filter, 6 tube motor gen-
erator set, 6 tube 110
volt DC set, 6 tube 32
volt DC set.

Profusely

N.Y.C

“*Trouble Shooter’s
Eosunan $3.50 plus a
elivery. It is under-
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Another Big Bargain Book
—ALL READY for You

The new Barawik Radio Guide presents some of the most outstanding bar-
gains you have ever seen. Your money goes far here. You'll be pleased with
the many new things contained in our new catalog.

This big new Radio Guide tells how to take advantage of the new things in
radio. It shows how to get the best results from A.C. and D.C. Screen Grid
sets and tubes, how to use remote control, how to get reception on front or
back porch and lawn, while playing bridge, etc.; how to save money on tubes,
speakers, supplies; how to make radio-phonograph combinations and public
address systems, etc. Many new ideas with pictures, full descriptions and new
low prices on anything you want in radio—sets, kits, parts and supplies—be-
sides hundreds of necessities for your auto, for home, camp and outdoor use.
Fill in the handy coupon below. It will bring you the latest edition. Be sure
to send at once. Get the facts before you. Write today—NOW'!

' Special Service to Set-builders, Short Wave

Experimenters and “Hams”

The BARAWIK COMPANY is the pioneer radio house in supplying set

builders’ supplies and short wave equipment, parts, receivers and transmit-

ters, to amateurs and fans. Order the various parts, kits and accessories

. used in building sets, converters, transmitters, ctc., from us. We make
KX shipments to all parts of the world.

-~ “\ . . . .
‘\(!f ..  The following Short Wave Circuits are some that are available
) “\{{ ., from us:

November, 1929

\’2;: S D Aero Coil Kits Walker’s Multi-Unit
,f.oo,%_!}?‘.\{?/&\\ Aero Short Wave Receivers  National Parts and Receivers BmK
% St CO " n O\\ Aero Transmitters Karas Parts and Receivers
%to, e o2 3y Op o R.E.L. Receivers and Transmitters Short Wave Converters
TR ,-//5(-,,’(-? o Ep, Hammarlund Kits Public Address Systems
K Cnclo s 4y, \O/‘;\ Portable Receivers and Transmitters Television Equipment.
& o0, b J;a"j\ S Cardwell Parts Parts for AC, DC, Screen-Grid and other
%@ . v ogre&"%'oo ‘\0 ‘\ Pilot Kits Etc., Etc., Etc. Broadcast Circuits
c % o il ‘*f? Ry
la I')f e IC::‘> \\\ 0 s\\
& ot O\*fé‘ .. Mail coupon for latest Radio Guide. It is free.
ci, 2 ,AA/J."‘/' 6‘-‘.\ “\O R
c % ‘o %, ‘\\OA .

o, % 341 Canal Station
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Pl LOT’S ELECTRIC
SUPER- WASP

Short Wave 10,000 Mile Range
PLUS Screen Grid —Covers all bands
PLUS A.C.Operation 14 to 500 Meters

Special Notice to
Owners of

Employs Super-Sensi-
tive Screen Grid Tube

and New 227 PiLOTRON A. C. Operated BATTERY-OPERATED

especially developed SUPER-WASP SUPER-WASPS
(Catalog No. K-115)

for A. C. Super-Wasp Custom Dreter  baitory operated Super-

N OW you can enjoy the thrill

of international short-wave
radio from your electric light
socket! Utterly uncanny is the
A. C. Super-Wasp’s ability to
jump10,000 miles,““pulling in”’
novel short-wave broadcasts
from all over Europe, Central
and South America, Canada,

South Africa and Australia!

Easily assembled in single

Set-Builder’s
Price in U.S.A.

53 450

Slighely Higher West
of the Rockies
Power Pack extra

(Pilot K-111 ABC Power
Pack is recommended)

Wasp. However those who desire
tochangeovertoA.C. operatnon,
will find full details in Pilot's
Special Data Sheet, obtainable
free from your Pilot dealer or

direct from the factory.

Join the Guild!

50c brings you four quarterly
official
organ of Radio International
Guild. Subscrnptlon also in-
cludes one year's Guild mem-
bership with membership pin
and certificate furnished with-
out charge. Timely construction

issues Radio Design,

o tlidh Battery-Operated articles include full story on
The Pilotron 227 used as detec- SUPER-WASP B%:Iig/;. C.Diggs{-\lg::p. sRa%g
i Catalog No. K-110 m :
toris a new type tube developed ¢ amCﬁst:)m : Broadway, Brooklyn, New York.

especially for the critical re-
quirements of short-wave re-
ception! Precisely because of
this it is an eminently superior
tube forany broadcast receiver!

PILOT RADOO &TUBE CORP

Set-Builder’s

rrice s, 50

Slighely H‘;gher West of the

Qualified Dealers!

Financially responsible and
technically informed dealers are
invited to secure details of Pilot’s

authorized Agency Plan.

WORLD’S LARGEST RADIO PARTS PLANT — ESTABLISHED 1908

» 323 BERRY ST.

Registered

www.americanradiohistorv.com
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A NEW SCREEN GRID RECEIVER

Engineered to a new
Height of Perfection

Here is a new receiver featur-
ing a Screen Grid circuit—
245 push-pull power audio
—power detector—8 tubes
—with A-C. All electric
humless operation. A

tuned detector stage
impar.s unusual power to
the receiver. Ultra selec-
tive—sturdy construction
R C A licensed.

CATALOG

Send for this new, big catalog—196 pages full of the very
latest in radio, such as this new Screen Grid Chassis, as
well as many other special features. All priced to you at wholesale
—offering remarkable values on everything in radio.

Our recent purchases totaling over one million ($1,000,000)
dollars in standard radio receiving sets coupled with our
tremendous stock of standard accessories, parts and kits has ena-
bled us to make startling price reductions. Write today for the com-
plete story as given in this large 196-page catalog of radio bargains.

EVERYTHING IN RADIO
AT UNHEARD OF PRICES

New Screen Grid A, C. Humless All-Electric sets—standard A-C sets as well
as battery operated receivers in an attractive array of consoles ranging from
small table model types to gorgeous picces of radio furniture. They represent
the finest offerings of the season. The price range is especially attractive pre-
senting unusual values as low as $15.95.

Get this Allied catalog. Buy low so you can make more profit. Deal with an
organization of experts who are trained to render real service in radio.

A Backed by
Reliable, Resources
High-grade totaling over
Radio House $3,000,000
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