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CUNNINGHAM
IDETECTOR-AMPLIFIER

TYPECX 301 A
PATENTED

NOWLEDGE derived from
his own experience soon con-
vinces the radio recruit that all
radio tubes are not alike--no mat-
ter how similar their appearance.
And from his own experience he

i ataVYaral
ldwu, >

CUNNINGHAM

DETECTOR [/
V.

TYPE CX-300
PATENTED

ORANGE & BLUE

CARTON

ATYPE FOR
EVERY RADIO

reaches the conclusion of millions
--that the best guarantee of hidden
value and unseen protection in a
radio tube is in the name Cun-
ningham with a reputation zeal-
ously guarded since 1915.

Chicago San Francisco

New York
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{n Our Next [ssue

&

in This Issue

A New and Convenient Method
of Assembling Radio Sets,
Bv Joseph Riley.
This article will bring out for
the first time a novel method of
radio construction, eliminating
much of the drudgery of wiring
and connecting, and obtaining
superior results, Every con-
structor a n d experimenter
should read this.

koo %

More About Vacuum Tubes,
By Dr. Charles B. Bazzoni.
A continuation of this inter-
esting series on laboratory
methods, telling of the remark-
ably simple methods used to
produce the high vacua, which
have made possible radio as we
! know it.

o

T
A

A

N
P

* %
E Static Forecasts Forest Fires,
i By S. R. Winters,
An interesting article telling
how Uncle Sam’s foresters have
made the static demon give
warning of the “dry spells”
which necessitate special vigil-
i ance over our National Iforests.
gk 3k
Changes in the Polarization of
Radio Waves,
By Dr. Greenleaf W. Pickard.
An article qn an interesting
phenomenon which radio waves
share with light waves. and its
application to make radio trans-
mission more effective for direc-
tion and distance.

I

kil

I|4| L

The DX Listener

A New Loud Speaker Dia-

RADIO NEWS is published on the 1Bta of cach preceding month. There are 12
pumbers per vear. Subscription price is $2.50 a vear in U. S, and_ pgssessions.
Canada and foreign countries, $3.00 a year. U. $. Coin as well as U. 8. Sramps
accepted (no foreign ecins or stamps). Sinzle copies, 25 cents each. A sample copy
will be sen{ gratis on request. Checks and_menev orders shoul? be drawr to order
¢f EXPERIMENTER PUBLISHING CO., INC.

All communications and contributions to this journal should be addressed to
Editor, RADIO NEWS, 53 Park P'lace, New York, N. Y. TUnaccepted contributions
cannot be returned unless full postage has been included. All accepted contributions
are paid for on publication. A special rate is paid for novel experiments; good
photosraphs accompanying them are highly desirable.

RADIO NEWS. Monthly. Entered as second class matter, July 12, 1924, at the
f20st Offico at New York, N. Y., under the Acl of Mareh 3, 1879. Additional entry
et Long Island City, N Y., and San Francisco. Calif. Title registered U. 8
Pateni. Office. Copyright, 1926, by The Ixperimenter Publishing Co., Tne., 53
Park Place. New York. The Contents of this magazine arc copyrighted and must
not be reproduced without giving full credit to the pubiication. Copyrighted in
Germany.  Reproduction of articles in Germany is reserved for Radie. erlin 42.

RADIO NEWS is for sale at all newsstands in the TUnited States and Canada,
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Crescendon

—an amuzing
new volume con-

The Crosley 4-tube—4-29 trol exclusive to The Crosley 5-tube—5-38
in which the Crescendon is equal Crosley sets. All the volume, selectivity and
to one or more additional tubes Hear it! purity of tone available in the

of tuned radio fre- $29 best S-tube set—plus $38

quency amplification the Crescendon

Widespread Popularity Marks
Another Great Success

Spectacular as has been each stride in worth while reception was exclusive to high
radio achieved by Powel Crosley, Jr., never  priced sets, have found in Crosley 4-29 and
before has a Crosley success received such 5-38 all that they could ask of radio. The

prompt and widespread recognition. Here accurate selectivity and pure tone of these
in the radio plant which has made more instruments would be enough. That mag-
radios than any other factory in all the nificent volume achieved through the

world, every man and machine is going at Crescendon is the final touch.

top speed, every hour is a crowded hour,  And in Crosley “RFL™ types there is a
every night a working day, as the result of  revelation for all. For here true cascade
orders for the four new Crosley sets. amplification makes its first appearance.
Even the sweeping success of the Croslevy Here what was considered impossible in
Musicone dJid not match this merciless expert opinion has been achieved by ampli—
demand upon an organization tuned to fication closely approaching theoretical
mass production. With the first demonstra- maximum efficiency per tube!

tions by Crosley dealers, public approval What a joy to find, and in a low priced set,
was expressed in orders that have increased rare beauty, rich tone, volume subject only
in volume day by day and show no inclina- to your desire, and no howling at any pitch
tion to relax. by any mishandling under any conditions.

This popularity is distributed quite cvenly Each instrument delights the ear, fires the
between the four new 4- and 5-tube sets. enthusiam of the lay technician, converts
Thousands who had {ormerly believed that the staunchest skeptic to love of radio.

Sce the new Crosley receiving sets at vour dealer’s or write Dept. 22 for descriptive catalog

Crosley manufactures radio veceiving sets which are licensed under Armstrong U. S.
Patent No. 1,113,149, 07 under patent applications of Radio Frequency Laboratories, Inc.

THE CROSLEY RADIO CC%RPORATION, CINCINNATI, OHIO
. Powel Crosley, Jr., President .

Owning and Operating WLW, first remote control super-power broadeasting station in America

The Crosley 5-tube—RFL-60 The Crosley 5-tube—RFL-75
A set of marvelous performance Simplicity and speed in tuning,
and beautified by the fidelity of tone and decorative
artistic decorative $6O beauty, enhanced by the 5
panel . . . . .. art panel . . . .. 7

Add 109, to all prices west of the Rockies

BETTER—COSTS LESS - - FOR THE ENTERTAINMENT CORNER

3
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Five Tubes
Single Control

DISTANTONE MODEL «C”

Here is Distantone’s latest achievement, to meet the
ever increasing demand for an efficient single control
receiver at a moderate price. - It is a product of the Dis-
tantone Laboratories, internationally known for their
line of quality receivers. It is encased in a beautiful
mahogany cabinet with slop-
ing panel of genuine Bakelite,

attractively engraved, and
equipped with Marco dial.
This new model is without a
doubt, one of the biggest val-
ues in radio today, a wonder
for selectivity, volume and
purity of tone.
LIST PRICE

Without Accessories

“Distantone

Distantone Radio is one of the fastest selling lines in the coun-
iry today, because there is a model for every purse and every model
represents the biggest value that can be obtained at the price.

The line includes five tube receivers of two and three dial con-
trol, and five and six tube sets with single dial control, all of the
Tuned Radio Frequency type.

Any model of the Distantone line, as pictured and described
here, will bring to any home, large or small, the fullest measure of
radio enjoyment.

Attractive Proposition to Distributors.

Wherever Distantone receivers have been introduced and they are
— —_ 5. g N B g
MODEL F 6 Tubes V$11 sold throughout the world, they immediately jump to the front rank
A perfect single control receiver of great of fast sellers. We still have some unallotted territory, and have an
volume, sensitivity, and selectivity. Mahog- tt . ositi £ liabl d 4 all s ible distribu-
any cabinet, engraved Bakelite panel. attractive proposition for reliable and hnancially responsible distribu
tors and jobbers. Write for full particulars.

MODEL E — 5 Tubes — $55.

An efficient receiver of the two-dial type;
two tone mahogany cabinet, sloping panel.

Model D—Single Control 6 Tubes — —  $150.00

Here is a custom-built one-dial control receiver that is the last word
in radio efficiency and beauty of cabinet. We receive continual reports
; of coast to coast reception. [t is sensitive to the highest degree, and pos-

MODEL B — 5 Tubes — $47.50 sesses hair-line selectivity. Its tonal quality is superb and its volume im-

Light colored mahogany cabinet, ebony mense. In workmanship, efﬁciency and appearance, this is a real DelLuxe
edges, three-ply veneer walnut front panel. receiver.

NP o if ubes—similar to MODEL. pp 1 cES SLIGHTLY HIGHER WEST OF DENVER

DISTANTONE RADIO, Inc., ""™®%% Yorg ">

www . americanradiohistorv.com
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RADIO NEWS READERS BUREAU

Time and Postage Saver

[N every issue of RADIO NEWS | If the advertiser requires any money or

you undoubtedly see numerous stamps to be sent to pay the mailing
articles advertised about which you charges on his catalogue or descriptive
would like to have further information. literature, please be sure to enclose the
To sit down and write an individual correct amount with the coupon.
letter to cach of these respective con- I We will transmit to the various adver-
cerns, regarding the article on which tisers your request for information on
you desire information, would be quite their products.
a task.

This service will appear regularly

A-s a special service to our readers, we every month on this same page in
will write the letters for you, thus sav- RADIO NEWS.

tng your time and money. .
© B If there is any Manufacturer not ad-

Just write the names of the products vertising in this month’s issue of
about which you want information, and RADIO NEWS, {from whom you
to avoid error the addresses of the man- would like to receive literature, write
ufacturers, on the coupon below and his name, address and the product in
mail it to us. the special section of the coupon below.

TEAR ALONG THIS LINE e

READERS’ SERVICE BUREAU, RN-4.26
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product as
advertised in the ... issue of RADIO NEWS.

=¥~ DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS
!

NAME : ADDRESS List here specific article on

i iStreet — City — State) which you wish literature.

If Catalogue
of complete
line is want-
ed, check in
this columnp

Use this space if you desire information from 2 manufacturer whose advertisement does not appear in this month’s issue

s - ADDRESS
NAME (Street — City — State) |
Your name ..oocooeeeene. - Dealer’s NAME oo eeee e e eeeee e ene e
Your address .............. et eeeeaeane e ae e eane oo enes His address oo
[ 7 you are dealer iy OSSN Y S (1S 2 State. oo

www.americanradiohistorv.com
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These Instruments FREE of
Extra Cost

All instruments shown  here and others—SIN BIG
OUTF1TS—sent to all our students free of extra cost
under short-time special otfer. Clip coupon now—find out
all abont this Dig uncqualled offer while you still have
time to take advantage of it. Our training is iutenscly
practical—these instruments help vou learn to do the
practical work. Receiving sers, from simplest kind to
thousand-mile receiver. Many other big features.

My Radio Training Is the Famous ‘““Course That
Pays For Itself”’

Spare time earnings are easy in Radio whan you know it the way we
teach vou. Increase vour income almost from the start of your course thru
practical knowledge we give vou. We show you how to hold the job, then
our big Free Employment Department helps you get one. Free hook “Rich
Rewards in_Radio™ tells lhow.

Howard B. Luce of Fricdens, Pa., made $320 in 7 wecks during his spare

President

time. . H. Suitt of Ncowport, Arl.. writes, “While takiu_g thc.com'sc I
earncd in spare time work approximately $900.7 Earl \Wright of Omaha,

reports making $400 in a short time while taking his course—working at
Radio in his spare titne only! Sylvester Senso, 207 Elm Street, Kaukauna,
Wise., made $300.

And when vour training is completed vou're ready to step into a rcal big
Radio job like C. C. Giclow, Chief Qperator of the Great Lakes Radio Tele-
graph Company; E. W. Novy. Chief Operator of Station WRNY'; Edward
Stanke. Chief Operator of Station WGR; and hundreds of other N. R. I.
Trained men. The National Radio Institute, oldest and largest Radio home-
study school in the world taday offers vou the same opportunity these men
had, under @ hond that guarantees vou full satisfaction or money refunded.
It’s vour hig chance to get into Radio—mail coupon for FREE Book and
prool !

J. E. SMITH,

1391

If you're earning a penny less than $50 a week,
clip coupon now for FREE BOOK! New book,
profusely illustrated, tells all about the Radio
profession, thousands of openings—in work that
s almost romance! YOU can learn quickly and
easilv at home, through our tested, improved
methods, to take advantage of these great op-
portunities! Why go along at $25 or $35 or $45 a
week, when vou can pleasantly and in a short time
learn to be a Radio Expert, capable of holding the
big jobs, paying $50 to $250 a week?

Clip Coupon for Free Book

Don’t envy the other fellow who’s pulling down the
big cash! Our proven home-study training methods
make it possible for you, too, to get ready for a
better ]qb, to carn cunough money <o you can enjoy all the
1100(! things of life. Most amazing book ever written on
Radio tells how-—thousands of mteresting facts about this
great field, and how we can prepare vou, quickly and easily
In your spare time at home. to step into a big-pay Radio

el

job. You can do what thousands of others have done
through our training. GET TIIIS NEW FREE BOOX.
SEND COQUPON TODAY. i
J. E. SMITH, President
NATIONAL RADIO INSTITUTE
Dept. DW-1 WASHINGTON, D. C.
i o /'
Nk H Ay /
N L P
S Radio %~ 4
: s /
Needs ==
: Trained &2~/ National
3 Nation:
(‘ Meny Radic Institute

T Dept. DW1

L}/;;{/éﬁ Washingten, D. C.
Dear Mr. Smith:

i Without obligating me in auny
, send me yvour big FRELE
BOOK, “Rich Rewards in Radio,”
and all information about your prac-
tical, home-study, Radio Course.

way,

WwWwWwW . americanradiohistorv.com
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SOLD AT ALL NEWSSTANDS
AND RADIO STORES

GENERAL

DETECTOR || AMPLIFIER || REPRODUCER
TROUBLES BLES

TROUBLES TROUBLES

Trouble Finding and Correcting
Simplified for Everyone

No matter how much or how little you know of your radio receiver, this new “Radio
Trouble Finder” book is going to be a big help.

It explains the common and special faults of all the standard receivers of today; tells
how to recognize instantly, by various sounds, where the trouble lies and also gives
special simple tests by which you can determine what is wrong with your receiver. Then
for each particular fault there is explained the proper procedure for correcting it.

Each of the six il-
lustrations shown
here represent the
various general sub-
jects covered by
this handbook and
illustrate it's thor-

\ oughness.

!fJ CHAPTERS
i

All troubles and their remedies are arranged in simple charts so that even the most
inexperienced radio user will have no trouble in keeping his set at all times in first
class condition,

All parts of the radio set are illustrated to show the layman how to proceed in correct-
ing faults.

THE PRICE OF THIS BIG BOOK IS ONLY 25c. Everyone can afford a copy.

Keep one around the house for any emergency. Order today by using the coupon
200 below, enclosing 25c.

1 Published by The E. I. C
EIIUStratlonS ’ DS;stribueted by ompany

. The Consrad Co., Inc., 64 Church St., New York, N. Y.
Size

;-- ------------------------------------------------------- -'i

B CONSRAD CO., INC. =

] ! & »

6 X 9 InChes : 64 Church St., New York, N. Y. g
1 Gentlemen :—1 am enclosing 25¢. Kindly forward at once one copy of “The 8

Sold everywhere 5 Radio Trouble Finder.” :
on NeWSStandS : D T . R Soonoo :

d 1 4ddre B

and Radlo Dealers - Afzdnss ........................... Gemeeerseacoenns eedesiesesseseeasan eeesss g
é City, StAt wveeesessesessasssnncasnns PR . N (N H
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135

Rociy Mountains

In beautiful
Console Model

$175.00_

l"\__,___‘

West of the

$140.00

II‘ I WERE BUYING A RADIO SET
I'd want one with the machinery covered
Because

I'm not interested in machinery

But whatever gadjets had to show

1'd want done up pretty

Because

I'd want to put the set in the parlor,

Not in the garage.

‘D WANT a set that was put together to stay together,
That worked when I wanted it to work,

That was loud enough and clear enough

And didn’t run amuck,

Because I haven't the time to learn

How to make it do swhat it wouldn’t do.

ND what is more, I'd want a set
That would run circles around my neighbor’s -

That would do its stuff when company was around,
That wouldn't balk at a grade,
Because
I'm no piker
And I wouldn’t own a piker’s set.

HIS set would have “Go” to it like my car

And I'd be sport enough to give it a fighting chance,
Because
Anything that will deliver theegoods ‘“when’ and “as”
With the odds against it

Is likened to me and my fellowmen,
And I'm for it!

And if ever a set answered the voice of
Mr. Everyman, It’s the

ULTRADYNE

MODEL L-3

The Ultradyne Model L-3 is a six-tube receiver
employing the fundamental principles of the best
circuits greatly refined and simplified. No dials—
no panel; just two inconspicuous levers that cona
stitute a station selector.

The assembly lock bolts of all genuine Ultra-
dyne Model L-3 Receivers carry Mr. R. E. La-

cault’s personal monogram seal.

Write for descriptive folder.

PHENIX RADIO CORPORATION
114 East 25th Street, New York City

Desirable Exclusive Territory still open for Authorized Dealers

www.americanradiohistorv.com
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Here is the ‘New

THORDARSON

R.~200

used in the

Silver-Cockaday
Single Control

Receiver
described in Popular Radio, March

Price § 8 each

A Big New Audio Frequency

Transformer— Guaranteed by Thordarson

¢ | HIS big new Thordarson R-200 contains a
super-size layer-wound square coil. The
much larger magnetic circuit, so provided, mini-
mizes core losses (a leading cause of distortion
in powerful receivers). I your present trans-
formers distort voices and instruments when
you desire full volume, if they blur the low
notes, if they are lacking in genuine musical
quality, replace them with a pair of these big
new Thordarson R-200’s. Ideally adapted for all
two-stage amplifiers.

Deresnadyne
ADLER~-ROYAL _

If dealer is not yet supplied, order from us. Write
for fully descriptive literature.

]cl’\URDOCK. P 4
Other Thordarson Transformers Valleytone #

Autoformers (All Frequency Amplifiers),  fying Transformers, $8. For Raytheon s.l LEICH i

35 each. RegularSuper Audio Frequency ~ B-eliminators: R-195 Transformer, $7; 1 Vel‘-Marshall E
Transformers in either sub-panel or top  R-196 Choke, $5. All Thordarson prod- o GL@BE -
mounting type: 2-1, $5; 3%5-1, $4; 6-1, ucts are unconditionally guaranteed. w 8

$4.50. Power Amplifying Transformers, Shipped direct upon receipt of price, if (Newporc

$13 the pair. Interstage Power Ampli-  dealer cannot supply. . “BUCKINGHAM

THORDARSON ELECTRIC MANUFACTURING CO.

ormer shecialists since 1.
WORLD'S OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS

Chicago, US.A.

www.americanradiohistorv.com

NUNN-LANDON \
KUSTOMBILT and \,
\ tany others =\
use Thordarson
Super-Amplifyirng @

Transtorine?s R
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The D X Listener

By HUGO GERNSBACK

N the whole annals of human endeavor, there has never he-
fore been a condition such as that in which most of hn-

, m}mity now finds itself, I speak of radio broadcasting and

of the man who, although perhaps snowed-in somewhere in
the hills, has the entire world laid open 1o him and, so to speak,
at his beck and call. He turns a dial or two, adjusts a knob, and
listens in to the President of the United States speaking from
Washington; or, by moving the dials a fraction of an inch, he
may hear a singer from the Metropolitan Opera; or, if his set
is sensitive enough, another twist will bring in an English, or
a Mexican station.  This is the condition which we find, not
only in this country, but in almost cvery other one on the globe,
as well, where close parallels to it abound.

During the past ycar or so it has heen asserted, rather
vehemently in some quarters, that DX listening is rapidly pass-
ing out, and that people are relying upon only their local sta-
tions [or amuscment. While there is, of course. some truth
in this, [ find no general evidence that all listeners wish local
programs only. At first the man who buys a ready-made sct
is, of course, not awarc of the intricacies and delights of fishing
for distant stations with his sct; so he will be satistied for some
time to lsten in to the various local stations or other nearby
ones,

After a while, however, these begin to pall; and when his
friends begin to tell him of this or that distant station which
they have heard, he too will be bitten by the DX bug. Sooner
or later he will fall victim te the ever-increasing radio wander-
fust: for the army of DX Hsteners is increasing rather than
decreasing, as an unprejudiced investigation will show,

For instance. every time Rapto News publishes a descrip-
tion of a circuit or a set that is known to bring in the distance,
we immediately become deluged with thousands of mquiries
from readers whe already have a set, but wish to get another
more sensitive than their present recciver. This is not, by any
means, an unusual occurrence, but is repeated continually, as
cvery editor of a radio magazine or newspaper understands well.

Not only that, but actual investigation among some ol the
foremost stores has revealed that the male purchaser, when he
comes to buy a sct, insists that it must perform for DX, other-
wise he does not want it. Radio dealers will tell you that, when
sets are sent on approval, the male members of the houschold,
before committing themseives to the purchase of the set, insist
upon having a demonstration that the sct can bring in the dis-
tant stations; and while the buyer may, possibly, not try to fish
for DX stations every hour of the night, he will do so much
more frequently than is suspected.

The studious young man, as well as the man with the in-
vestigating turn of mind, will sit before the set until the wee
hours of the morning, filling up his log book with call letters
of stations, hundreds and thousands of miles distant from his
locality. I make bold to assert that, if any sets were to be
placed upon the market, today, that could be guarantecd to
bring in stations from the other side of the ocean, no manufac-
turer could make them fast enough to supply the demand: and
if the truth were knowi, most of our manufacturers are always
striving to attain that perfection. The sets to come out in the
future will be more sensitive than anything that we have known
up to today; because it really is possible to build sects to receive
with fair regularity distances of 4,000 and 5,000 miles, and such scts
will he built for the average customer in a not-too-distant future.

At present, DX listening must always be taken with a grain
of salt. Stations that come in excellently one night may be
heard the next night only above a whisper, or not at all. The

L s TR Y S

Mr. Hugo Gernsbéck speaks every‘MoﬁdaI}.f nig};t .at 9 P. M.

rcason is, of course, that it is not the set that is at fault, but,
rather, the vast ocean of ethereal disturbances which we term
“atmospherics.” This little-charted ocean changes from hour
to hour and from minute to minute. Electrical stresses scet up
in the atmosphere are probably the reason for most of our poor
DX reception. On a so-called good listening night, these clec-
trical stresses are, probably, to a great extent neutralized, which
makes the transmission of the clectromagnetic radio waves
much easier and, consequently, they will penctrate much fur-
ther. Barometric fluctuations, electrical storms, snow storms,
sudden changes of temperature, all reduce radio reception to a
n.linimnm: while the absence of these makes for hetter recep-
tion.

From this it can be seen that the best radio set may not be
able to pull in the distant stations when such natural phe-
nomena abound.

How can these cffects be overcome in the future? Tn several
manners. [irst, super-power will make it possible for the
waves from a broadcast station to get through bad atmos-
pherics, by sheer strength. On the other hand, receiving sets
may be developed to a sensitivity so great that, even if the
signals are very weak, they still may be received partly through
the ground. It should always be remembered that, in all radio
reception, the ground-wave is as important as the wave coming
through the air.

As many broadcast listeners know, who own extremely sensi-
tive sets, radio reception can be had by the ground lead alone;
and if this is used DX reception is frequently excellent. even
though with the ordinary aerial it may not be good at all. MMr.
James Harris Rogers, of “underground-aerial” fame, demon-
strated this sufficiently by burying his aerial underncath the
ground; and by this mecans cven radio’s worst bugaboo, static,
was eliminated to a very great extent.

Who knows, therefore, but that the coming radio receiver
will be operated by the ground method entirely, without relying
upon loops or aerials? This would certainly be an improve-
nient, because the aerial and loop pick up not only nature’s
static, but man-made static, which escapes from electrical insu-
lators, power houses, all sorts of electrical appliances, etc.

As I have said before, DX reception is always a more or less
unknown quantity; but even during the best “radio weather” a
set may bring in a station loudly a thousand miles away, while
4 station much nearer, say two hundred miles, will not be heard
at all. Many people are constantly puzzled as to this: but there
is, as a rule, a simple remedy. The acrial commonly used in such
cases is directional; that js, if your aerial runs in the direction of
the station which you wish to receive, that station, as a rule,
comes in best. If you wish to reccive DX stations from all
points of the compass, it would be best to have what is called
an “umbrella aerial,” which is simply a vertical mast from
which single wires, thirty or forty feet long, radiate in all dirce-
tions. A description of such an acrial can be found in all radio
text books.

By means of an umbrella aerial it is possible to reccive
equally well from all directions; although this tyvpe has the
disadvantage of causing some interference, particuarly between
stations close together in their wave-lengths.

After all is said and done. my sympathies are cntirely with
the DX listener: for I can not imagine any greater thrill than
that which comes to me when I listen, as I often do. to a station
thousands of miles awav. It is the greatest triumph vyet
achieved by mind over matter; and it should certainly be
utilized to the utmost extent.

L T T T3 B e (e s R
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from Station WRNY on various radio and scientific subjects.
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The Phantom Radio Dinner

By G. C. B. ROWE

The dinner described in this interesting article was unique in several ways. [t was the first time

in history that 20,000 people have sat down to the same banquet in sixty-seven cities, where the

connecting link was radio. Photoradiograms were also used to make the occasion more joyous.

Vice-President Charles G. Dawes and Gen.
James G. Harbord, who introduced him at the
M. I. T. dinner. © Henry Miller News Service,

N every period of history there have

been feasts and dinners, the fame of

whiclt has been handed down to posterity.

There was the well known feast of
Belshazzar, as related in the Bible; there
was the great feast of Alexander, just be-
fore the burning of Persepolis; one of the
many famous feasts of Nero was given in
the palace gardens in Rome, when the scene
was illuminated by human torches; there was
the famous dinner that M. Fouquet gave in
honor of the visit of Louis XIV to his
estate outside of Paris; and on January 19
of the present year there was given the din-
ner which will be famous as the first one
at which 20,000 people sat down.

Naturally this remarkable dinner was not
teld in the Yale Bowl or any such place as
that; but the diners drew up their chairs to
tables in sixty-seven cities that are scat-
tered over the United States, Cuba, Canada,
England and Hawaii. The diners for the
most part were graduates of the Massachu-
sets Institute of Technology. In four of
these sixty-seven cities speeches were made
by men prominent in public life, and heard

py all the diners, by means of radio re-
ceivers in each banquet room.

VWhen such an event as this dinner is an-
nounced in this day and age the mind at
once jumps to radio. And it was indeed this
wonder oi modern science that formed the
connecting links between these widespread
cities. Seven stations were linked in a radi-
ating chain. They were WJZ, New York;
WRC, Washington; WGY, Schenectady;
WBZ, Springfield; KDKA, Pittsburgh;
KOA, Denver, and KFKX, Hastings.

The chief speaker of the evening was
the Vice-President of the United States,
Charles G. Dawes who, with Major-General
James G. Harbord, President of the Radio
Corporation of America, addressed the diners
from Washington. George FEastman, of
Kodal fame, made his address from Roches-
ter, N. Y.; Dr. Samuel W. Stratton, Presi-
dent of the M. I. T., spoke {rom Cambridge,
Mass.; and several other speeches were
delivered {from the Waldorf-Astoria Iotel
in New York. In addition to the tatks that
were broadcast, there was musical enter-

Honolulu to New York
Technology Banquet
Waldorf-Astoria, N. Y.
Jan. 19, 1926

{
>
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A {facsimile of th_e message from Honolulu, as

it was received in New York by the photo-
radiogram process.

ta‘nment by some of the best talent in Aan-
hattan, enjoved by all the diners.
A PRODIGIOUS TASK

The seven stations that broadcast

this

The above diagram shows the path travelled by the photoradiogram waves in their 5000-mile =
trip from Honoluiu to New York City. Ba =

www.americanradiohistorv.com

series of speeches were conmnected by land
wires to the studios from the banquet rooms
wlere specches were made. The method of
distribution is as follows: The microplione,
into which the speaker talks, is connected

|
|
|
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The illustration above shows the interior of

the receiving apparatus used in the photo-

radiogram process for sending pictures by

means of radio. On the top shelf is the print.

ing apparatus, underneath which are the am-
plifier tubes.

with a specially-balanced telephone line. It
is mentioned that the telephone lines are
specially balanced, because it is quite neces-
sary to climinate all factors that might tend
to distort the speech before it is put on the
air.  These telephone lines are connected
with the studios of the various broadcast
stations, so that the program is broadcast or
the wave-length of each station that is con
nected in the chain. It can readily be seen
what a gigantic task an mterlinking of sta-
tions of this kind presents to the telephone
cngineers. Generally in a chain of stations
the program has been broadcast from just
one point, but in the case of the Phantom
Dinner there were four different cities to
be linked into the chain at different times.
Not alone is the selection of the long dis-
tance telephone lines to pick up the speeches
from the different cities important; hut there
are problems of amplifying, and the elimina-
tion of static, cross talk and all the ills te
which telephone lines are heir. Before such
a program can be broadcast there is neces-
sary an epormous amount of testing the
circuits and providing emergency lines in
case of a breakdown. About every 200
miles there are provided audio frequency
amplifiers and filters; and these have to be
carefully watched over. As there was a
receiving set with loud speakers in each room
in which the banquet was held. in order that
every diner should hear the speeches, all this.

“apparatus-had to-be-tested thoroughly as well -

as the transmitting end.
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Sarnoff, who was toastmaster at the New
York dinner-party, “carry promise of much
greater achievement. [rom the present gen-
eration of electrical scientists may come the
key to instantaneous visual communication
by radio. When that time comes, as I con-
fidently believe it will, radio television will
be able to unite vou, not only, in sound but
in sight. You will be able, not only to
hear, but also to see the speakers in action
at vour far-flung dinner.”

EENS

KEXKX

N, A7 HASTINQS. NEB.

: who
addressed the diners by means of radio from

George Eastman of Rochester,

that city. (This is a facsimile of a photograph
sent by the photoradiogram process.)

RADIO PHONOGRAPH DEMONSTRATION

A feature of the dimer that was exclu-
sive to the 700 diners at the Waldorf Hotel
in New York was the showing of radio
photographs of some of the speakers on a
screen, while their words were being heard
hy means of radio. The photographs bhad
heen sent to New York irom Washington
andd Cambridge, some days in advance, bv the
photoradiogram mecthod. These same photo-
graphs were sent out during the dinner as
sound waves from the R. C. A. broadcast
station in the lower section of New York.

After being sent through the air, thesc
waves were picked up at New Brunswick,
N. 1.. and Riverhead, I.. I.. and sent by land
wire to the dinner at the Waldorf, Here
they were decoded and turned back into pho-
tographs by a special apparatus set up in the
hotel.  Here it took about twenty-five or
thirty minutes to build up each picture from
the rransmitted waves, although the radio
signals for cach black and white space on
the photographs werce flashed through the
air in the fraction of a second.

“These photoradiograms,” predicted David

them with the
cast

FAC-SIMILE LETTERS BY RADIO
All the diners who were within a twenty-
four-hour mailing distance of New York
received at- their places at table photostat
copies of messages that had been sent by
alumni in Hawaii, England and San Fran-
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Plotos i this article by courtesy of the Radio Corporation of America.

Above is shown the transmitting apparatus for the broadcasting of photographs, maps, etc.,
by means of radio
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PITTSBURG, PA.

; The map shows the cities in
{ which speeches were made and

the telephone lines connecting
seven broad-
stations which sent the
speeches to the 20,000 diners.
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cisco, to New York by mecans of the photo-
radiogram process. In order to have these
copies in New York at the time ot the
dinner this method was employed as the
quickest known. The process for the trans-
mission of letters is the same as that for
photographs, a small portion of each letter
being sent at a time. In that way it was
possible to send out to the diners photostat
copies of the letters, so that the hand-
writing of old friends could be recognized.

NEW YORK CITY'

"KDKA?

~ //
CITIES WHERE

SPEECHES WERE
~ MADE ~

LLAND LINES CON-

NECTING CITIES TO

BROADCAST STA-
TIONS.

Events such as this Phautom Radio Din-
ner bring home to us in no uncertain manner
how rapid are the strides with which the
science of radio is forging ahead. Ii our
grandparents had been told, when they were
voung, that within their lifetime it would
be possible to sit down to a banquet at which
there were twenty thousand diners, separated
by seven thousand miles of sea and land,
surely it would have caused them to laugh.
But in these davs of the twentieth century
such items as the above, when they appear in
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These greetings were sent by radio across the
Atlantic Ocean from London by the photo-
radiogram process.

the daily papers, cause no undue comment.
However, it must be admitted that radio is
certainly bringing greater numbers of people
together in close union than any other medi-
um hitherto known.
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Radio Makes [solated Lives Happy

; By Mrs. CHRISTINE FREDERICK

In this interesting article, Mrs. Frederick tells just how much radio means to those who live far
from towns and even those who, though they inhabit big cities, are confined in their work to
the house. Radio is indeed to those an emancipation proclamation.

AST summer the writer was out in
the country for a vacation—far up
in the hills on a farm. No first-class
music had ever come within a hun-

dred and fifty miles of it, except on a pho-
nograph record. No great man had ever
made a specch within the hearing of its na-
tives. No first-class theatrical cntertain-

e A

home and were out of touch with modern
life, they slumped back, due to the over-pow-
ering effect of their environment, which was
fifty to a hundred years behind the times.
In the Atlantic Monthly, recently, there was
a pathetic article written by such a man who
had been given by a philanthropist a board-
ing school education. He went back to his

To those folk living in isolated places, radic, more than any other recent-invention, is bringing daily

some of the joy of living.

ment had ever been seen by those farm peo-
ple.

But out under the old gnarled apple trees,
aear the house, (which had been hewn with
the broad-axe from forest oak 150 years ago,
and put together with oak pins), we sat one
evening and listened to the New York Phil-
harmonic orchestra play the Beethoven Fifth
Symphony; and we heard Roxy and his
zang put over a good show at the Capitol
Theatre. The horny hands of the farm wo-
men, used to all labor and no amusement for
the last half century, were still and awed.
It was as though the Magic Carpet of Bag-
dad had come to life and transported them
o Gotham.

The daughter in that household, who had
gone to a normal school for a few years, had
come home to the farm determined not to
fose touch with the wonderful ~world her
school had given her a glimpse of. She was
continuing her studies by radio. She was
getting inspiration, to keep up her music
lessons alone without a teacher, by listen-
ing to piano music via radio. She was con-
tinuing to learn the more wholesome modern
cookery from the cookery talks and lessons
via radio. Radio, radio, radio—her thoughts
were on it almost hourly; her contacts with
the outside world were at least two or three

"1 day, via radio.

Now mark you this: for that young wo-
man, on that isolated farm, radio wwas the
otnte life-preserver to which she clung to keep
herself wnodern; to prevent herself from slip-
ping back into her old place. The tragedy
of education for isolated rural folk hereto-
fore has been that, as soon as they got back

© Kadel & Herbert.

illiterate mountain folk and felt desperately
the tragedy of his situation; educated to a
modern world, and vet thrust back, complete-
1y cut off from that world.

But not my hopeful daughter of the moun-

tain farm! She went about her work sing
ing. She was adjusted to her life; she hac
found the connecting link—the slender
thread-like aerial that was strung up be
tween the house and the great red barn. 1
looked at it often—it seemed like the swor¢
of Damocles, literally hung upon a silken
thread. If the aerial failed, the young gir)
was pushed back upon the small resources of
that backward community. If it worked, she
could gather all the wonders of civilization
encrgize, stimulate and cheer herseif for her
part in the world. I have never had such
a forceful, concrete illustration of what
radio is to mean to the future of America:
for what that girl learns over the radio she
will pass on to her sons and daughters, ané
so will millions of other young women now
in isolated communities.

Every woman who is cut off from life ano
culture, either by distance, or close domes:
tic duties, knows the deep marks on thei
souls and spirits made by their isolation anc
helplessness.

I have travelled on the Chautauqua circui
from Florida to Michigan—every day a new
town—and met and talked with the women
I have lectured before Farmers’ Institutes
all the way out to Utah. As household eds
tor of women’s magazines, I have had grea:
sacks of mail from women from every cor
ner of the country, lheart breaking letters
many of them.

THE CARES OF LONELY HOMES

What has been their oft-repeated story?
It has always been the same; imprisonmemn
between four walls; long hours of exhaust
ing work; very little money left from nec
essities for trips or travel, amusement, music
or education. The only thing in the worlo
that has held millions of such women to thei
hard tasks has been a desire to give to their
children - the things they couldn’t have—
mainly, music, education, lectures, amuse
ment, contact with the world.

(Continued on page 1468)
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“To the women radio is still more: it is a proclamation of emancipation from isolation.”
Kadel & Herbert.
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Radio Happenings of the Month [llustrated

By GEORGE WaLL

CONCEALED e
RACIO SET
- - ‘

TR @ s © 0L | ok

5 : o Ao e
s ; E )%\ A telegraph operator in Pennsylvania mystified

radio experts for many months by saying that he
§ received radio concerts from a distance over the
3 o F telephone in the station, without the alq of any:
157 LOCOMOTIVE C@LOCOMOHVE—% radio receiver. However, he recently admitted the .
physician takes his telephone - T

v whole thing to be a hoax, as he had connected a!
receiver off the hook and, by ‘ﬁ | ———

] =— receiving set to the phone lines.
placing the horn of the loud o " i T’BWERT‘NES I
speaker close to the trans- e - E
mitter of the phone, rebroad- ’ e ) -RECEIVERS e
casts radio concerts to the = H
twenty-four parties on the
same party line. All that is ,TRANSM!TTER\«?’ £

necessary, for any of the sub- - 3 . LS

scribers on the doctor’s line

to hear the music, is to lift

their receiver from the hook
and listen in.

Ia a country district, where | : ‘,\C‘
the local telephone exchange
was closed after 9 P. M., a

Darley Paskman, of WGBS, New York, took

his own radio set with him and kept in touch

with the station all the way down to Bermuda,

where he also intends to listen in to certain of
the features.

has been announced, in com-
munication between the front
and rear ends of long freight
trains. Either code or voice
may be used. although the
latter is satisfactory only
when - the train is not in mo-
tion. Wave-lengths of 100
to 140 meters were used with
50 watts power, on a train
half a mile long.

A new use for wired radio%

~ ALARM |

BELLA
The latest converts to radio
are the Eskimos. An ex-
plorer, who has just reurned
from Labrador, says they
chuckle at jazz and solemnly
listen  to speeches, even
though they cannot under-

stand the language.

e
: ANTENr—{ﬁq‘?

Because it was impossible for
him to erect an antenna, a
radio fan of Hillside, N. J.,
used a nearby railroad track instead of the usual wires. Reception was O.K.,
but every time the set was turned on the bell in the crossing watchman’s hut
rang, giving a false alarm of the arrival of a train. This system was not in
use long.

A pet dog, who showed his dislike for radio programs by barking at the loud
il speaker, never barks during the Sunday sermons

MMWMEQ

o
W

CAMERA
!

MICROPHONE

A photographer was about to take a picture,

in a broadcast station using super-power,

when a wire he was holding touched his pan

of flashlight powder, which exploded. The

wire in his hand had picked up enough energy,

radiated from the antenna, to set off the
powder.

At Sheffield, England, a mouse stopped trans-
mission when it entered a. microphone and
chewed up a coil. At the high-powered sta-
tion at Daventry, England, another mouse got
stuck between the main condenser plates_of
the transmitter and was electrocu_ted, stopping
broadcasting for twelve minutes.

CONDENSER [
PLATES 4
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A 23-Control DX Receiver

By SAMUEL SILUERMAN

Daily there come to the editorial office of Rapio NEWS many letters telling of record DX

reception.
QUESTION that is f{requently
asked by the radio fan, who is a

confirmed seeker after the elusive
DX, is “What will help to bring
in far distant stations?”

The writer, after experimenting with a
great number of different circuits, types of
antenna and various apparatus, has found
that the receiving equipment shown in the
accompanying illustration gives the most
consistent results. Although the number of
controls seems to be excessive (in fact the
aumber is 23), yet it takes only a compara-
tive short time to tune in any station. The
antenna is one of the most important fac-
tors in bringing in the DX. After trying
many types of aerials, the writer uses a
single-wire, No. 14 bare copper, stranded,
with good porcelain insulators, two on each
end. Length of aerial, 100 to 125 feet in-
cluding lead-in up to receiving set. Use
aothing less than No. 12 copper-covered wire
for lead-in and ground. Keep the wire away
from brick walls of building and insulate
with brackets. The higher the aerial masts,
the better. Pull wire tightly so as not to
swing in the wind; a slack aerial has caused
many DX stations to fade away. Use por-
celain tubing for insulating lead-in of wire
gomo‘ through window to the set. Insulate
wire coming through window to receiving
set with porcelam “nsulators. (Lead-in is

it No. 1). Use No. 12 copper-covered wire
for “A” and “B” battery con-
aections. Solder aerial and lead-

n connection well.

Keep “A” battery fully charged
and see that the “B" batteries
show, by test with a voltmeter,
ot less than 40 volts on the 45!
volt tap, and not less than 20 volts
 the 22-volt tap. See that tubes
are all in good condition. Last
>f all, buy the best of parts and
equipment of well known manu-
facturers of tested apparatus.

CONSTRUCTIOI\]F OF THE

My receiving outfit is a home-
made 14-tube super-heterodyne.
Ihe wave-length range is 160 to
830 meters; there are 1 oscillator,
2 detectors, 3 stages of regenera-
tive tuned radio frequency, 3
stuges of tuned radio {frequency
amplxhels 4 stages of audio {fre-
qguency. The controls number 23.
The average radio fan might
despair of learning how to tune
such a set, but once familiar with
it, ten iecon(ls only will be requir-
ed to tune in on the stations desired. Refer-
ring to the illustration, No. 2 is a wave trap
and filter, for cutting out code and inter-
ference. No. 3 is a regenerator, with one
stage of tuned radio frequency. The ampli-
fication obtained is greater than that ob-
tained by several stages of transformer
wupled amplification, at short wave- -lengths;
it is equal to several stages of ‘neutralized”
transformers, the “peutralized” circuit not
being regenerative.

DOUBLE-CIRCUIT ADJUSTMENTS

No. 4 is a two-circuit antenna adapter,
which consists of a low-loss series antenna
condenser, a variable inductance of very.low
distributed capacity, with a fixed coupling
to the secondary inductances. For. wave-
lengths of 160 to 480 meters, a small induc-

The 23-control radio

our readers.

tance is used in the secondary circuit;
400 to 850 meters a loading inductance is
brought in through the wave-change switch.
The SCCOIlddIy circuit wave- 1(1]0'1’.115 are ad-
justed by the wave-length condenser in the
super-heterodyne. . This unit:--can also be
used to comvert amy loop recen'er over to
antenna Ieceptlon e

No. 5 is a regenerator, t\no staﬂres of
tuned radio {requency. \\7hen u:ed with
the super-heterodyne; thé antenna adapter s

14-tube, 23-control sets are ‘not
very common these days. In pre-
senting Mr. Silverman’s article we
wish it to be understood that this is
not a new-fangled "set, but simply
an aggregation of sets which were
used by him for the trans-Atlantic
tests. That such a scheme is prac-
tical is best proven by the fact that
Mr. Silverman was actually able to
receive a number of trans- Atlantlc
stations. =

unrnecessary, but as a wave trap it helps to
cut out interference. No. 6 is a super-
heterodyne with 1 oscillator, 2 detectors, 3
stages of tuned radio frequency and 2 stages
of audio amplifiers.

No. 7 is an amplifier; No, 8 is a 3-tube

single-circuit regenerative set used for local

set assembled by Mr. Silverman. The
parts are numbered in accordance with the text.

stations; 9 is a current supply set operat-
ing from an electric light socket of 110
volts A.C., supplying “A” and “B” power for
No. 7.--No. 10 is an 180-ampere-hour storage
“A” battery to supply current for the dif-
ferent uiits. -In the rear. of the.
“A" battery, are two heavy duty “B” -bat-
teries. No. 11 is a power loud speaker.” -

COVERING ALL NORTH -AMERICA
_Following is a list of some of over 200
stations that the writer has heard with the
receiver illustrated:

KFRC, KJBS, KPO, San Tranc1sco Cah-
fornia.

- KRE, Berkelev Cahf .

KHT and KMTR, Los —\1Wele< California.
- KFWB and KNX Hollywood, California.

KOAC, Corvallis, Oreﬁon

www.americanradiohistorv.com

for .

-' & PWX

component

storage .

My, Silverman’s recelver was so unique that it was canszdered to be of interest to ‘

KWSC, Pullman, Washington

WBAP, Tort \\'orth Texas.

W l‘AA Dallas, Texas.

KOA, Daner ‘Colorado. ¢

KOB, State Colleﬁe, New Mexico

W \.D Norman, Oklahoma.

KEXNOQ, Fayettewlle, and KTHS HO‘»
Sprm"s, Arkaisas.

- KFKB, Milford, Kansas,

W KAQ,, Porto Rico.
avaria, Cuba.

CZE, Mexico Clty Mexico.

CL\Y and CNRW, Winnipeg, Canada

CNRR, Regina, CNRS Saskatoon, ane
-CNRE, Edmonton, Canada

Durm0 the Internatlonal Radio tests held
in January the writer, in New York, pickeo
up station CZE, in "Mexico Clty Memco
The station had been tuned in but a few
moments when the announcer was heard tc
say, “If any Americans in the vicinity of New
York. City are listening to CZE will they
extend our congratulations to Mr. Huge
Gernsback of WRNY on his new magazine
Radio Internacional?” The writer at once
called Mr. Gernsback on the phone and de
livered the message.

1t might be of interest to our readers to
know that the Mexican station, CZE, men-
tioned in the above article, has been receivec
by several broadcast hsteners in the north
eastern section of the country. Several let:
ters have been received in the editorial offices
of Rapro NEws reporting this
fact and also forwarding to Mr
Gernshack the greetings that Mr
Silverman mentions in ‘his article

Following is a typical letter
from one gentleman, who finds
the Interflex circuit exellent for
distant reception

,hf&

MEXICO CITY ON LOUD
SPEAKER

Editor, Rapio NEws:

It may interest you to know o?
the results which I obtained or
an Interflex Four during Interna.
tional Test Week. On both Tues-
day and Wednesday night, about
11:30 P. M., I plainly heard (om
the phones) a violin solo, but was
“prevented from hcarmor the an-
nouncements by “bloopers.” Ac-
cording to my calculations, botk:
stations were on a wave-length
‘of between 362 and 378 meters
On Thursday, I received nothing
after 10:00 P. M, but on Friday,
at 11:40. I picked up Mexico City
and succeeded in putting it on the
speaker with such volume that it could be
heard 30 feet away. The announcer would
say, “This is CZE, Mexico City,” and then
repeat “Mexico” about 10 times.

I departed from the printed instructions
somewhat by using a variocoupler in place
of the special coil, rheostats in place of ame
perites, and an adjustable crystal. I am
using a two-wire aerial, 50 feet long and 27
feet high, running east and west, with the
lead-in on the west end, and a drain pipe

for a ground.

Up to last Sunday, my DX record was
WOAI San Antonio, Texas, which was alsc
received on the speaker, about a month ago

RoperT L. SNVDER, |,
S Clay St.. Adams, N. Y.
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fig. 3. (Above). An interior view
» the radio detective car, which
1as proved very useful in locating
sower leaks and other forms of in-
erference, as well as in running
lown violators of the radio laws.

e

dig. 2, At the right may be seen
tn interior view of the portable
osroadcast station, the exterior of
~hich is shown at the bottom of
he page. At the left are the bat-
ery racks. The two long panels
-ontrol the generators and the
transmitting tubes.

LU LA G ) MRS e

ECESSITY, the mother of inven-
tion, has caused the appearance,
recently, of a number of portable

broadcasting and trouble-shooting
stations. These adopt the precept of Mo-
pammed. If the star will not come to the

roadcast station, the broadcast station will
20 to the star.

In Figs. 1 and 2 is illustrated the portable
<adio broadcast station of Warner Brothers’
motion picture studio and radio, KIFWB, the
argest of its kind built to date. The De-
partment of Commerce has issued call letters
SXBR on 108 meters, 230 watts of power.

The set has been operated under all con-
litions and has proven its reliability.

{t can be run out and sect up in a few min-
-ates” notice; and can be made ready to send
n less than fifteen minutes after rcaching
ts destination.

The apparatus is mounted on a Moreland
motor coach, which is 22 feet
fong, behind the dash, and gives
ample room for the four panels
ind the transmitter.

The antenna system consists of
-wo collapsible towers which fold
lown against the top of the truck,
ind when extended reach the
qeight of 45 feet at the high end
—25 feet at the low. The wires
are brought down in a fan and
fastened to the lead-in insulator.
The counterpoise runs around the
wop edge of the truck, being left
open in front. The transmitter
s of 250 watts, using coupled

Hartley circuit.
maximum  amount of
coupling is used to

<ecep the wave steady
and sharp. The an-
enna circuit is detuned
13 per cent. in order to
<cep the wave steady.
Constant current
(Heising) system of
modulation is used. A
50-watter acts as a
speech  amplifier  for
the 250-watt modula-
tor.. The speech am- ¢
plifier is coupled to the-
modulator by the use

It -
alls a long-felt want for a station on wheels. -+

--potentiometer

B

e with - §tation’ KFWBL. Tt i§ sent to-

of transformers.
tion is very much like that of the ordinary
receiving set, except that the transformers
are built to carry 1,500 volts and the -added
volume of voice which is needed to modu-
Jate 250 watts.

The input panel uses two stages of power

This stage of amplifica-

amplification, with a third stage when
needed. These stages are impedance-coupled
to give better and clearer amplification. This
panel delivers about ten watts of ‘energy to

thie 50-watt speech amplifier. A 500,000-ohm

controls the ~volume of the :

fput panel. A jack'and plug arrangement !
“#s used in ‘all “circuits to test the plate cur-

rent. Two mucrophones may be used, and a

1o the other.” - -

A separate panel controls the power_ for
the gencrators. .
switches for changing from omne - generator
to the other, or throwing the two in paratlel.

PR P

thg. 1. The portable broadcast station
shown below is .used. in conjunction

places where events/ of special inter-
est’are about to oteur,
& tHem on the ether on 108 msters.
KFWB rebroadcasts the pro-
grams on 252 meters. Many
amateurs with short-wava
sets listen in for the short-
wave direct.
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Music on Wheels

By JOSEPH RILEY

A few years ago an efficient portable receiver was a curiosity, and a
rarity as well. Today the portable idea has been extended to transmit-
ting stations of fairly high power. The two portable transmitters des-
cribed on this page are not [reaks. T hey may be relied upon to operate
under all conditions,; and one of them is used as a consiant adjunct to a
fixed broadcast station on the IVest Coast.
sleuth,” as well as a portable transmitter, in government service.

The other is a “radio

On this panel are two volt meters, one for
cach generator. This enables the operator
to read both generators separately, which is
necessary when running them in parallel.

A fourth panel controls the entire power
supply. When all switches are in the up
position, the batteries are on discharge, when
down all are on charge. Four hours of
stcady service is had from one charging of

the batteries. Jelly batteries are wused
throughout, both for the generators and
filament.

Particular care was taken to run all wires
in the truck, whether from batteries to tubes,
or {rom one panel to the otlher, in lead-cov-
cred cables, all of which are grounded. This
keeps any radio frequency out of all the
circuits.

Radio 6XBR was built for experimental
purposes, and to tie up with KXFWB on 252
meters. In testing this station out it was

“found that it reached a class of listeners-in

that had been overlooked, the radio amatcur
and the BCL who malke it a business to
listen in on the low waves.

This portable truck will be used to broad-
cast all sport cvents, musical entertainments
and programs irom theatres using Warner
Brothers’ pictures. These will be put on
the air on 108 meters, and picked up by
Warner Brothers’ station KI\WWB, whence
they will be rcbroadcast on 232 meters.

In the future, 6XBR will reverse opera-
tions and rebroadcast KFWB on 108 meters.
On the first test, letters were received from
as far east as Denver and north to Portland,
{from those who had heard it on that wave-
length.

Al equipment and mounting was built at
the Warner Brothers’ studios, under the

supervision of Frank N. Murphy, electrical’

cnginder of the studio, and radio station
KIFWB. -

 Work for New Radio

Detective Car
By George F. Paul

: OCATING a leak. in a power trans-
© mission line may sometimes prove
a puzzling matter. This was shown
recenily when the new radio detective car,
shown in IFig. 3, was called upon to malke
a special trip from Detroit to Charleston,
W. Va. This leak had put all of the
radio receivers in Charlesion out of com-
mission © and this fact had so influenced
the local sale of radio
sets that practically no
business was being
done. ,
This car contains al)
of the apparatus need-
ed to locate radio in-
terference or unlicens-
ed stations, to test
wave-lengths and to
examine amateur ope-
rators.
There are three
complete receiving sets,

S5

one for short-wave
lengths down to 40
meters, one induction

receiver to locate leak.
(Cont’d on page 1484)!
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Short-Wave Radio on the Pacific

By CAPTAIN H. ). ADAMS and F. C. RYAN

of 40 meters.

ONOLULU, the “Cross-Roads of
the Pacific,” famous for its uku--
leles and hula-dancing girls, is now
receiving prominence through its
short-wave radio. .

Honolulu has been very closely associated
with the development of radio. bggmm}xg in
the early days of sparks with the mgcr-nsland
stations of the Mutual Telephone Company ;
followed by the linking of the islands to the
mainland by the Poulsen arc system; and
today the high-powered stations ol the Radio
Corporation and the Navy, relaying between
the mainland and the Far East. Last, but
not least, paving the way for a new era,
the Army Signal Corps’ experimental short-
wave station FXI1, on 40 meters, has carried
the name of Honolulu by radio to Johannes-
burg. South Africa, to the MacMillan Expe-
dition in the Far North, to the Philippines
in the Far East, to our Anglo-Saxon broth-
ers inr Australasia, to our friends in Chile
and the Argentine, and to amateurs through-
out the continental United States.

The arrival of the Pacific fleet in these
waters last April aroused the Signal Corps
personnel at Honolulu to the .reat inherent
possibilities of short-wave radio, so ably
sponsored by Snell of N. R. R. L., fame. The
result was station X1, equipped with a
transmitter of the type used by [id Willis,
0TS, of Santa Monica. Culif., well known
through his connection with the frst trans-
continental short-wave tests, and at that time
a member of the Naval Reserve on duty
with the fleet.

The receiver is of the Snell type, using
detector and two steps of audio {requency
amplification.

The aerial system is a single wire 60 feet
long, suspended at an angle from an 80-ioot
mast. and is used in conjunction with a
single-wire counterpoise 60 feet long. This
radiating system has a natural wave-length
of 120 meters. The third harmounic is util-
ized for 40 meters and the fifth harmonic
for 20 meters. The antenna current is 2.2
amperes on 40 meters and 1.5 amperes on
20 meters, measured on the counterpoise
side of the antenna leading coil. Further
details will be found by a study of the ac-
companying illustrations.

HALF-WAY AROUND THE WORLD

Beginning operations early in July of last
vear, at first reaching amatenrs on the Pa-
cific Coast and in the Middle-\West, and then
gradually extending its sphere of operation

Here are related some of the most interesting experiments and tests yet made on the wave-length
T hese tests were conducted between station FX1 in Hawaii and the yacht Kai-
moloa, which was on a cruise in the Southern Pacific.

to all parts of the United States. Station
FX1 was heard at night by Mr. Pleas, of
Johannesburg, South Africa, a distance of
12,000 miles. He reported by card that our
telegraph signals were so loud as to be
heard throughout the room. His receiver
consists of a detector and two audio fre-
quency steps of amplification.

Two-way communication was established
at night in August with the MacMillan
Arctic Expedition, 12 degrees from the
North Pole. Congratulatory messages were
exchanged between Governor Farrington, of
the Territory of Hawaii, and Commander
MacMillan.

Last July the yacht Kaimoloa, carrying on
board the owner, Medford R, Kellum, and
party, of Honolulu, left that port on an ex-
tended trip into the South Seas.

Mr. Kellum, cognizant of the wonderful
possibilities of short-wave radio telegraphy,
had placed upon the Naimoloa a 40-meter
transmitter using two 230-watt tubes. The

vacht also carries a spark transmitter oper-
ating on 600 meters.

The aerial is a vertical

= R P

TR TR T St )

At the left are shown
the panel and interior
views of the receiver,
which is of the Snell

The antenna curren

3

cage 60 feet in height.
is six-tenths of an ampere.

TESTING RECEPTION IN THE SOUTH
SEAS

Fred Roebuck, the radio operator of the
Katmoloa, using the call letters KFUH, has
been in nightly communication with Station
FX1 in Honolulu on 40 meters. A great
number of personal messages have been ex-
changed between Mr, Kellum and his friends
in Honolulu, even though he was far in
the South Seas.

Reporting on the signals from FXI1, he
states that, at night time, at a distance of
300 to 500 miles, the usual weak signals
peculiar to short waves at close range were
noted. From 500 miles out until his arrival
at Fanning Island, 1.100 miles irom Hono-
lulu, the signal strength increased rapidly
and became very loud. There was very little
interference or static.

On several prearranged schedules two-way
transmission was effected during the day,
at 8:30 a.m., while the yacht was at Famning
Island. There was very little or no differ-
ence in the strength of the signals as com-
pared with night communication.

Leaving Famning Island, the yacht pro-
ceeded to Tongareva, or Penrhyn Island,
2900 miles from Honolulu, located "in lat.
9° S, lon. 158° W. It was observed that the
signals retained the same strength, and
nightly communication was carried on with
perfect regularity.

type, used at station
FX1. The various
inductance coils, which
are shown on cach side of
the set, fit in the sockets
provided for them in the
upper left side of the re-
ceiver’s baseboard.

The photographs above
and on the right are front
and side views, respective-
ly, of the transmitter of
short waves at station
FX1, This station works
on wave-lengths of 20 and
40 meters.
Photos courtcsy of Signal
Corps, U. S. Army.
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While the yacht was sailing from Penrhyn
Island to Tahiti, and also when anchored in
Papeete Harbor, 2,300 miles from Honoluly,
the results remained the same.

Leaving the Society Islands, the boat
sailed for Rarotonga, in 21° south latitude,
Palmerston Island and Niue in lat. 19° S,
lon. 169° 55" W. Roebuck reports FX1 sig-
nals as the strongest issuing from Hono-
lulu, with practically no fading or swinging.

After a cruise in the Samoan Islands, the
Kaimoloa will proceed to New Zealand, via
Suva and the Fiji Islands, The operator
expresses the opinion that there is not the
slightest doubt but that communication will
be maintained with FX1 throughout the re-
mainder of this long South Pacific cruise.
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CAST OF CHARACTERS
FraNK, a chauffeur. ALicE, his wiie
I'xep, her brother.

ALICE (at telephione) Lintock
please. Yes, please. Is this Sarah? This
is Alice. low do you do, Sarah? You
didn't come in this afternoon, as you prom-
sed. Tomorrow afternoon surely, then.
Sarah, has I'rank come back to the house
there? No!  Well, I'm awlully nervous,
sou Lknow he should have been back hours
ago. You haven't scen him since he leit at
‘en this morning?  Yes, Sarah, I know he
s a carciul driver but there are so many
nachines on the road now. Yes, I know I
shouldn't be nervous, but what in the world
:an be detaining him? Ile hasn't called on
slie phone. Yes? Yes? Yes? Tl give
1 my fears, but I wish he would come home.
Supper has been cold for hours. My brother
fred is coming in this evening. I expect
aim now. (JVil cateh in her voice)  Oh,
Sarah, I do hope nothing has happened. Yes,
2+ Happy New Year to you.

(Sound of New Year's celebration out-
ade.)

Yes, Sarah, the children are fine. T put
-hem to bed long ago, but they keep asking
vor daddy. (Knocks at the door are heard.)
Sarah, some one is at the door, and it is
tred, I think. T'll say good-bye now, yes,
zood-bye, Sarah.

FrRep: 1 wish you a Iappy New Year,
Alice, and to I'rank and the boys. The
crowd delayed me, or I should have been
nere—

Avrice: A very Happy New Year to you,
Fred, I'm very glad you came. I've been
very lonesome all evening. l've been wait-
ng for I‘rank for the last five hours.

Frep  (cheerfully) : Probably the crowd
nas detained him as it did me. But you are
aervous. There is no need for that. Irank
<nows how to take care of himself.

Arice: I know I'red, but five hours is a
cong time, and there are so many machines
on the road now. People are celebrating
c00, and maybe driving a little less carcful
han usual.  (Nerzouslv) I do hope nothing
1as happened to him, he hasn't called up or
avthing.

Frep: Oh, he was driving then?
tid he go?

Avick: He went to Lindsay at ten on some
ousiness for the boss. e should have been
nack here by six, and here it is after eleven.
£ get more airaid every minute. (Celebrators
heard outside.) This is a poor New Year’s
Zve for me. Of all nights in the ycar for
<his to

Frin: Why look at the worst side of it
qow? Brace up and enjoy the noise outside.
Let's turn on the radio, and I'm sure Frank
will be back here in a jiffy. The traffic has
seen heavy on the road and he couldn’t make
-ime, that's all.

Arvice: T wish I could brace up but I have
1 terrible {eeling of dread somehow. Es-
pecially since the fortune teller told me to
beware of accidents. (Crying) I wish I had
never gone to her.

Frep: I told you not to place any faith in
fortune tellers.  You should never pay any
attention to them. I'll tune in on the radio,
that will be a little diversion. (Radio music
¢ heard for a moment.)

Gee, that's swell music they are broadcast-
ing tonight. isn’t it? Listen to that jolly
crowd outside.

Avrce: T can’t enjoy it, my head is in a
whirl. I'lt go and make you some tea.

FFrep: Not now, Alice, thanks. Listen to
the program for a while. There. the an-
nouncer is on now. (Short pause). You

4-1-9-5,

Where

“The Fugitive’—

By JAMES F. CONWAY

heard that? Ile says a dangerous criminal
has escaped f{rom prison, at Lindsay, has
killed two men while trying to take their
machines, and has wounded a third while
escaping with his car! All towns should
be on the lookout! (Music on the radio
again.) What the matter? Alice, you look
pale!

ALIcE: He killed two men while trying to
take their machimes! He—he killed two
(crying) men while trying to—to—take—
their.~Oh Frank, FFrank, I'rank. Oh I‘rank,
why did you go, why did—did—you-~ u-u-u
go?

I'vep: This is all uncalled for.

There arc

thousands of men witly machines. Why
should it be Frank?
“THE FUGITIVE” will be

broadcast on Monday, March 15, at
11 p. m., from WRNY, the RADIO
NEWS station in New York, as
enacted by a full cast of profes-
sional players.

Other prize winners in the
RADIO NEWS Play Contest will
be published in subsequent issues of
this magazine and similarly broad-
cast by WRNY. The first prize
winner, “The Hidden Witness,” was
broadcast on February 15 from
WRNY, where it was performed by
the Radio Theatre Players.

Avice: Oh, Oh, Oh, it must be, it must
be! (Celebration louder than cver outside.)
Oh, Oh, I knew it when he didn't call up,
when he did—did—didn’t call me up, he—
always did before.

Frep: You must not allow yourself to
think that way! Why don't you forget it
for a little while? There the announcer is
on again; he is giving the names of the men
—{(a short pause)

You see he said Bailer and Bellews were
the names of the two men that the convict
got—Ilctters and cards were found in their
pockets. so the names must be correct.

Avrice: Oh, Oh, Oh, T'll die! He said
Bailer. but he got it wrong, it’s Tavlor, it's
(gasping) Frank! It must be IFrank, O,
Oh

T'rip:
don't faint—there—there—she
there now rest on the sofa.

What's the matter Alice, don't—
has fainted.
(Nervous)
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$75.00 Prize Winner [n the
Radio News Play Contest

Bailer is pretty close to Taylor at that. )
guess 1'd better get her some water. (Noise
outside slowly dics out.) She'll reyive in a
minute now, cold water is good. This has
been a terrible cvening for poor Alice, I—
I wish Frank would come now. Alice—Alice
—avale up dearest—gee——she's pale alright.

ALICE (now reviving) Oh—oh—Fred, has
Franlk come baclk yet?

Frep: lie'll be bere soon now, sis, dont
fret any more, it isn’t good. Ilave some of
the water.  (Radio music plays ayain.)

Avice: Oh, my boys, my boys, are they
safe, are they safe?

I'rep: Don’t rise now, Alice, rest awhile
The boys are sleeping.

ALicE (crying): 1 must see them—Oh
I'm so weak. (going out.)

I'ren: The radio sounds beautiful in con
trast to the excitement inside and outside
tonight—gee—I  wish Frank would come
home. she's fretting a lot. But—but—DBailer
—Bailer—is mighty close to Taylor—I pray
it isn't {rue. Hope should spring eternal

Avice (refurning calmly) © \What were you
saying, Ired?

I'ren: Hope should spring eternal, agains
any fear.

Avice: I'm hoping, I'red, hoping
Year's racket is heard fainily.)

I'rep  (caxuberantly) @ 1 hear steps on the
stairs outside! It's him—It's him—1 [l
open the door.

FFren: Why, hello, Frank! Where have
you been keeping yourself?

Avice (Joyously): Frauk, dear, I'm so
olad you are safe!

I'raxx: Happy New Year, IFred! I've beer
busy with a jailbird all evening!

I'rep: Busy with a jailbird?

Arice: I've been so worried about you—
but I'm so glad nothing happened.

I'ranw: [ tried to call up but the line was
busy. [I've heen busy too since five o'clock
—1I captured Rader the convict and turned
him over to the Lindsay police!

T'rep and Arrce  (simultancously) © You
captured Rader? DBut how?

( New

(Continued on paye 1476)

“Alice: Oh, oh, oh, T'll die! He said Bailer,
but he got it wrong, it’s Tayloer, it’s Frank! It
must be Frank. Oh, oh! F
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Radio Developments [nh Pictures

R A SIGN OF THE TIMES

At the left is shown what is, perhaps, the only singing

sign in existence, which advertises a radio company in

Lima, Ohio. The case at the top of the sign encloses

a loud speaker, which is connected to a set inside the

store. “It speaks for itself,” says the inventor, “even
if this sign is a lyre.”

SRR T T T s e

NEW RADIO MAP OF THE UNITED STATES
This map, prepared for the Radio Section of ‘the Depart-
ment of Commerce, shows at a glance the broadcast sit-
uation. The stars indicate high-powered stations of §-
kw. and over; the dots stations from I4-kw. up, and the
light ones those of less than 500 watts. It is easy to
see the congestion of stations in the more populous por-
tions of the United States, and imagine the problems it
brings in keeping open radio channels; while in the great
western area, with its many isolated listeners, the sta-
tions are far apart. © Harris & Ewing.

RADIO TRAIN CONTROL
This is a roadside unit, used in the system of train con-
trol pictured at the bottom of the page, to relay signals
received from along the line. @ Fotograms.

CASTING-STATION
% 5000 WATTS ANDRVER - ]
50.0 TO 5000 WA"TT.S

GESTION=BROAD
A Srd ki 55;? r'

RADIO CONTROL TO AVERT POSSIBILITY OF TRAIN WRECKS

The illustration at the lower left shows the speed governor which is attached to the pilot
wheel of a locomotive, when equipped with 4 new radio safety-device. ‘Through a control
circuitin the locomotive, this will cause the brakes to be applied when the speed exceeds that
authorized by railroad regulations. The picture to the right shows one of the pick-up coils.
on the locomotive: two positions being used, one for clear track conditions and one when
caution signals are received. Radio-frequency currents are sent out from oscillating units in
roadside cabinets (such as that.at the left above) and follow the rails to the pick-up coils be-
neath the locomotive. The oscillators act as a block system, showing the condition on the
track ahead. whether clear, caution or danger. Signal lights in the cab convey the informa-
tion to the engineer. © Fotograms.

www.americanradiohistorv.com


www.americanradiohistory.com

Radio News for April, 1926 1405

Views of the New Super-Power Station WJZ

WATER COOLER FOR VACUUM TUBES. This huge
water cooler, which is capable of cooling 100 gallons of
water per minute, is used for the purpose of keeping the
giant vacuum tubes used in the transmitter at an operating
temperature. This is necessary because the great power
which is needed to operate these tubes would ruin the com-
paratively delicate elements in a short time.

T S

QIL SWITCH. Above is
shown one of the largeswitch-
es, which is located in a house 4
of its own and controlled
from the central switch board.

A MOTOR - OPERATED; i

g

This switch is operated by a 4
remote-control switch, which

closes a circuit starting the o
motor shown at the bottom of -
the photograph. By running ::

the motor in the opposite di-
rection the switch is opened.

A CLOSE-UP OF THE 10-
KW. TRANSMITTING
TUBES. There are 64 of
these tubes used in the broad-
cast station WJZ at Bound
Brook, N. J. At the
lower left may be seen
the coiled pipe which
carries the cooling wa-
ter to the inlet of the
tube’s cooler. Notice
the large insulators
that are necessary for
this type of vacuum
tube.

R

CONTROIL PANEL OF WJZ. Every part of the complicated

apparatus of the transmitting station is controlled from this one

panel. The man on the right is holding one of the 10 kw. power
tubes.

GIGANTIC VERNIER CONDENSERS. On the left is shown
2 pair of air condensers which are used for sharpening the tuning
of WJZ. They operate by varying the separation between the
plates and are verniers to the big condensers, the plates of which
can be seen in the extreme right background. The verniers are
operated electrically by small electric motors. Photos ¢ Kadel &

Herbert,
el
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WRNY for New York Visitors

By CHARLES D. ISAACSON*

PANCHO FUENTES
Who joins to her
voice his rich bari-
tone, in the ro-
mantic Spanish
mnelodies which have
thrilled thousands.

EMITO ORTEZ
Spanish prima don-
na, who has starred
in opera in TItaly
- and France, whose
splendid  soprano

RNY.

is heard often at

U
N

JIACK WHEATON u
You have heard
Jack Wheaton's
orchestra from
WRNY and en-
joyed its strains of
lively dance music.

VERA SUNDELSON’

Assistant program
director,  hostess
for WRNY's ar-

tists and soother of
artistic tempers.

4
Charlotte  Trystman
This gifted little
pianiste is but 11
years old, though
you may find dif-
ficulty in believing
it, after hearing
her at WRNY.

Distinguished play-
i author of
Fool” and
“The Enemy,” is
a frequent visitor

g(}hanning Pollock ‘h

E to WRNY,

KENYON CONGDON(?
Who recently made
his debut in radio
from WRNY. Mr.
Congdon possesses
a baritone voice of

distinction.

A

Walter F. Grueninger

You have heard

him in “Harper's

Magazines's” reg-

ular book reviews
at WRNY.

RIE you coming to New York? Then

let me invite you at once to visit the

Rapro NEws Station at The Roose-

velt. You will find the hotel one of
the most beautiful in the country; and
there you will hear one of the ~ery best hotel
orchestras 1 have ever known—I refer to
Orlando’s Roosevelt Concert Orchestra, un-
der the direction of Herbert Sohman. You
have doubtless heard this orchestra play to
you three times a week through WRXNY.
Here you will also see Ben Bernie, and
dance to his syncopating tunes—that is if
you stay at The Roosevelt, or dine here in
the Grill Room. But quite apart from that,
please take this as your invitation to visit
the Rapio NrEws Station on the eighteenth
floor, also the Rapio NEws Transmission
Room on the twentieth floor. We will bhe
happy to meet you and to greet you. You
will always find something happening. and
always find many celebrities on hand.
WRNY folks will be glad to write you at
any time and give you any information you
desire in preparing for a visit to this city.

FOR LOVERS OF DRAMA

By the way, are you listening in every
night at 7.15 to the Radio Theatre Index?
For visitors to New York, this list is in-
valuable. Everyone who comes to the me-

- tropolis, of course, plans to attend the
theatre, and does not want to waste an eve-
ning on a production that is only fair. The
Radio Theatre Index will give you the
exact information that you want—about the
plays you want to see—where they are play-
ing. the members of the casts, the type of
plays, what you can expect in the way of
music, laughter, thrills, etc.

Out-of-towners are asked, at this point, to
write to the Program Director and tell what
this Index means to them, and how valuable
it is proving.

THE SHOPPERS' ADVISER

Another feature at WRNY that is par-
ticularly valuable to visitors to New York
is the Radio Sales Analysis.

Visitors to New York want to buy; theyv
want to buy the best things that are offered.
and get the best values; and every morning
WRNY is now selecting the most imnteresting
offerings of the better grade department
stores and shops, for the beunefit of the
women particularly. This service will en-
able those who are planning to come to New
York in the next few days to know just
which stores to shop at, and which stores
are offering the things that visitors are
anxious to buy.

GUIDE TO THE CHURCHES

For those who seek religious information
(Continued on page 1488)

BEN BERNIE
*The maestro him-
self,”” director of
the orchestra which
you enjoy three

evenings a week
in WRNY’s pro-
gram.

&:j

FRANCINE VYDE
Whom you know
perhaps better on
WRNY's program
as ‘“The Coloratura
Soprano.”

”  Samuel Polonsky

Broadcasts through

WRNY the finest

and most soulful

violin concert num-

bers. He is a pu-
pil of Auer.

gIl'lan rietta Anustreichﬁ

Whose Piano Danc-

es — not dance
musie, but con-
cert selections
based on dance

themes you know.

Sergei  Klibansky \q

A famous teacher
of singers, who has
instructed  many
eminent artists, is
the conductor of a
series at WRNY.

X
JOHN ADAM HUG(}“

Composer of “The
Temple Dancer,”
is now preparing
the first opera
written for radio
production.

ﬁROMUALDO SAPI0
The veteran oper-
atic conductor of
whom you will
read more in this
article, is now di-
cecting at WRNY.

d MAURICE SCHWARTZ‘\
The famous director of the
Yiddish Art Theatre. who
has made “The Dybbuk”
a dramatic success in two
languages. appeared re-
cently at WRNY in char-
acter as “The Meshulach.”
supported by his cast of
players in a Special ver-
sion of this play adapted
for the radio.

Harry Finkel. M. D.
Whose talks on
“Diet” are not the
least interesting of
WRNY'’s weekly
features. He tells
what foods suit
vou.

Bt

=)

. "_Pr—ogram Director of WRNY,

www.americanradiohistorv.com
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“So’s Your Old Ghost™

6 ND what's more, Buddy, you can
take my word for it, that was the
slickest game that ever was
doped out.”

“Is that so? Well, suppose you tell me
all about it. Got the time?”

“Aw say, what yer tryin’ to do—slip us
the wise tongue? Lay off that stwuff, guy,

lay off it! I got nothin’ to do and the whole
night to do it in. Hey, Joe, make ours the
same!”

This last was accompanied by a look of
inquiry in my direction, which [ as silently
answered with a nod.  Joe, the man oi all
work 11 Red Mike's saloon on Ninth Ave-
nue, in the town known to the world in gen-
eral as Manhattan, brought two glasses filled
with something that Mr. Volstead would not
consider *‘good” beer~—but we did.

It was this excellent bevcerage that had
drawn me to the little back room of Mike's
thirst parlor that rainy night. After my
more or less arduous day's work on the
paper downtown even my comfortable bache-
for quarters had seemed to be lacking in
something and I had braved the elements to
seek relaxation——and refreshiment—in Mike's.
I had brought along a book and had read
about an lhour, when the door into the bar
had opened and an ugly head with a battered
cap had been thrust in.

At once my mind jumped back to a simi-
far occurrence in 1918. I was then across
the pond doing my bit with the Signal Corps
as a radio operator, and had been located for
some days i a sector that was, to say the
least, just a bit lively. One night when
everything possible had gone wrong, as it
seemed, the shack door was jerked open
and a head poked in with the “tin derby”
cocked jauntily on one side.

“Hey, Buddy, I seen your light as we
was passing and thought you'd like to know
we was refirin’.”

“The hell you say!”

He looked astonished—Ilaughed—and van-
ished.

By MARIUS LOGAN

However that sentence had been a great
help—a very great help in fact. My equip-
ment had unot been working well and mes-
sages were jammed and garbled, and I had
received no orders as to the retirement.
Aiter destroying the necessary things in the
shack, 1 leit as quickly as I could and

~caught up with the retreating company.

Later on I looked up the little fellow who
had really saved me—for a barrage had
started soon after we had left—and found
that he hailed from New York too. Pat
McRosen had been born and raised in the
neighborhood of Ninth Avenue and Twenty-
third Street—and all the world knows what
that means. Yes, he was hard-boiled, but
lilke most ten-minute eggs his shell was the
hardest part of him.

So when the door in Red Mike's opened
and I recognized the same Lead, I said:

“The hell you say!”

Pat took a long look at me and then the
rest of his poorly-clad body was dragged
through the door. He was short, just an
inch or two over five feet; with black hair,
that at the moment necded the attentions of
a barber; eyes that were never still and gen-
erally shifting nervously from place to place;
one ear distinctly of the cauliflower type, and
what learned professors of human nature
would call a weak chin. His clothes were
hand-me-downs and he seemed to be on his
uppers.

“Sit down, Pat, and have one on me” I
invited, “and tell me how the world's been
treating vou since I left you in Brest.”

His story was like many others that have
been heard all over the country since the
close of the war. No work to be had—
starvation just a step around the corner—
so he had resorted to the only thing he
knew lLow to do at all—the confidence game.
And it was liere that he scemed to take on
new life when he started to tell me about
“:he slickest game that ever was doped out.”

“\Well, it was this way.” he began, after
sampling the glasses’ contents, “after bum-
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ming around the country 1or five years and
not getting nowhere, I hunts up my old pal,
Solly, the Egg, here in the old town. Solly
was busier than I was doing nothing, so we
scrapes our skulls to see if we couldn’t pul}
something new.

“Solly had a skirt in tow that was onc
knockout, believe me, boy! She sure was the
goods forty ways from the jack. Brains.
my gawd, she sure had plenty. And there
was a iriend of Solly’s named Mat Franlkel,
that was a classy boy with a smooth tongue
and a swell line of society patter. When he
worked, which wasn't any oftener than he
had to, he was touring the country in vau-
deville as a ventriloquist.

“Well, Mat and Solly had been playing
with this here radio. They'd sit and fool
around with the thing for hours when we
should have been doping out something to
collect us some jack. Mat had worked for
a while, when the vaudeville business was
sort of on the fritz, in some big radio fac-
tory, where he had been with a guy that had
been playing with these here short waves,
you know, down around five meters or so?”

“Where did you learn so much about it,
Pat?” I interrupted.

“Aw, say, [ ain't no dope-head. Playing
around with those birds I picked up a lot
ahbout old kid radio. But listen and pipe
down. These two bozos they finally get a
sct working—and working good, what 1
mean—on five meters, see? We used to send
messages across the room and then we tried
it from my room over to Solly’s and it sure
did work great.

“One night Solly’s lady friend was there
and she pulled the one grand little idea. We
was to rent a place in a classy dump and fix
it up like a spiritualist’s dive—you know,
hangings with stars on them—classy chairs—
decp carpets—Ilow lights and all the old
bunk. Then we was to fix up the radio sc
that we could send and receive messages
from there. the dope being that we could

(Continued on page 1438)

“Solly parks him careful mn the
easy chair and brings the lamp
with the mike in if nearby and
they is all set for the parrv.”
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The Radio Watchman at the Gate

By Dr. K. SCHUETT

In nearly every large manufacturing plant trouble has been experienced with employees carry-

ing home small pieces of metal, instruments, etc.

In Germany a large manufacturing plant

has prevented this by installing a radio detective, as explained in this article.

URING the past few years, and es-
pecially since the war, it has been
found necessary by the management
of many large factories to maintain

a close inspection of their employees when
the latter pass from work: as otherwise the
dishonest element, always found among them,
would be certain to seize the opportunity to
carry away tools and valuable small articles
of manufacture, either completed or partially
so. It is obviously impossible, because of the
time and labor which would be required to
do so, to make a search by hand- o1 the en-
tire working force: and mechaical processes
of examination (“frisking”) although such
can be devised, require apparatus entirely too
expensive, and are ineffective to produce the
desired certainty of results.

However, two German scientists, Drs.
Geffchen and Richter, of Leipzig, have re-
cently worked out the details of an elec-
trical apparatus by means of which, without
any physical contact, it is possible to make
an effective search of every person leaving
the premises; and to determine with cer-
tainty, and instantaneously, whether he is
carrying with him any object oi a metallic
nature. )

THE COIL AS A DETECTIVE

This examination is effected by the change
.of pitch in a telephone headset, which is worn
by the person who is charged with the duty
oi carrying out the inspection. The work-
men leave the factory grounds through a
wicket gate; as shown in the illustration,
which is taken from a photograph of the
main exit of a German factory, where the
apparatus described in this article is in suc-
cessful operation. The wicket, or frame-
work surrounding the gate, through which
the workmen must pass in single file, is

constructed to enclose and support a coil of
many turns of insulated copper wire—the
“gate-coil” shown in the diagram of the cir-
cuit, on this page. A condenser, C3 in the
diagram, is so adapted to the coil that they
form an oscillating circuit, inductively
coupled to a circuit containing a generator
of audio-frequency currents (No. 1). This
circuit is brought to oscillation in the same
manner that the carrier-waves, of radio
broadcast stations, with their higher {fre-
quency, act upon a radio receiving set tuned
to a critical point.

The number of oscillations per second
(the frequency) in such a closed circuit de-
pends upon: first, the size of the condenser
and its consequent capacity ; and second, upon
the size of the coil, or more properly, upon
its inductance. If the latter is increased by
adding more turns the frequency is dimin-
ished, the oscillations will fall to a lower
frequency, and consequently a telephone re-
ceiver connected in the oscillating circuit will
givesa note of proportionately lower pitch.
“MAGNIFYING” THE CHANGE IN PITCH

The inductance of the coil can also be
increased if a piece of iron, steel, or other
metal is introduced within it, because this
makes an alteration in the lines of magnetic
force emitted from the coil. This principle,
the use of which in the construction of trans-
formers is familiar to all constructors of
radio sets, is utilized in the detecting appa-
ratus connected to the gate coil, to learn
whether those who pass through it have any
metallic substance concealed on their persons.

¢t will be obvious that the change effected
in the inductance of the coil by a piece of
metal which is small in size, in comparison
with the dimensiouns of the electrified wicket-
gate, may be practically nil. It may be often

Zi
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This illustration shows workmen passing through the “gate coil” of the radio detective, which
indicates by a change of tone in the headset if any metal is passing through the coil’s field.
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as small as one-hundredth of one per cent.
The resulting change in the pitch of the note
heard in the telephone set would in this case
be entirely too small to be detected without
the aid of some further electrical appliance.
This, however, is provided in the following
ingenious manner,
PHONES =

Cs
AMPLIFIER
~

Gy
Cy
A
/‘ AUDIO AUDIO
GATE FREQUENCY FREQUENCY
coiL GENERATOR GENERATOR
Ne.} Ne. 2

Above is shown a schematic diagram of the
radio gate watchman, which is fully explained
in the accompanying text.

In a second oscillating circuit, counccted
with another generator of audio-frequency.
impulses (No. 2), oscillations are brought
about, having almost exactly the same {fre-
quency as those produced in the circuit con-
nected to the gate coil. Now, if these two
series of oscillations are caused to act simul-
taneously upon the telephone, with proper
adjustment, a note is produced in the tele-
phone, differing in pitch from both. It is.a
great deal lower. This phenomenon is akin
to that produced by playing two organ notes
of low pitch which do not harmonize; the
“beats” resulting measuring the differences
of their frequencies.

What happens is that a wave at one of its
amplitudes (highest points) is weakened by
the second sound wave, and at another ampli-
tude is strengthened by it, so that the times .
at which the sound strikes most forcibly
upon the ear occur at greater intervals; and
this produces the effect of a greatly-lowered
pitch. The periodicity of the beats, which
constitutes their pitch, becomes of course
highest as the frequencies of the two sound
waves tend to become equal, and it falls
with great rapidity when their difference is
very slightly increased.

Thus, if we tune the two circuits of our
detector apparatus to bring about a beat
of definite pitch, and then introduce into the
gate coil a piece of metal, the frequency of
the gate-coil circuit is lowered. The result
is that the beats heard in the telephone sud-
denly change in pitch: and they revert to
the original sound only when the piece of
metal is again removed from the field of the
coil.

OPERATING THE RADIO DETECTIVE

In the illustration which accompanies this
article, the apparatus with the amplifiers
which produce the audio-frequency oscilla-
tions is shown at the right, standing on the
window ledge. The attendant beside it wears
the telephone headset, which is connected to
the two circuits as described, and notes the
change of sound, if any, as each man passes.
The degree of sensitiveness to the presence
of metal, attained by the use of this appa-
ratus, is astonishing. Even watches and keys

(Continmued on. page 1493)
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JAPAN

AT DT

2 X Broadcasting is seizing
- Starting the the imagination of Japan,
3 Young in and an effort is being
& the Right made to cultivate the

Path. vouthfnl Japanese mind
S wones® 3 radio matters. The

principal of the Taisho English School, in
Tokio, is training his young pupils in the
writing of prose and verse especially for
radio broadcasting. e has formed a world
radio lcague and wishes to broadcast “the
world's dear children's literary articles for
the Japancse children”” The literary at-
tempts will be transmitted in English from
the Tokio Broadcasting station.

Above is shown a wire designed especially for
coils that have to be space-wound. With ordi-
nary wire this is rather difficult, for it is no
easy matter to space every turn unifermly; o
an English firm has used bare wire around
which are wound two threads, in the manner
shown above. This conductor, which may be
obtained either stranded or solid, many be
wound evenly on a tube with the nroper spac-
ing due to the thread.

ITALY

A concession has lately

f Electricity been granted by the Ttal-

Supply jan Government to a Mi-
Contrql by lan company to establish
Radio

six radio transmitting
and receiving stations, in
connection with electric power stations, and
their transformer and local distributing sta-
tions., The purpose of the installations is
to transmit by radio operating instructions
+o the engincers in charge at the different
stations.

The concession, which is to run for a
period of ten years, authorizes a wave-length
of 1,000 meters for two of the installations
and 1,750 meters for the others. Nessages
are to be only transmitted between certain
tours, except in the case of emergencies.
This is said to be the first installation of
rhis kind in Italy.

A new idea in crystal detectors is shown in the
accompanying illustration. In the first place,
the crystal element has a flat surface, composed
of a number of very small crystals mounted
together. It is stated that the great number
of these makes the finding of sensitive points
extremely easy. In place of the usual cats-
whisker 'a small plate of resilient material “is
used. - -This* detector mav_be mounted on .the -
front of a panel; high efficiency is claimed for it

2

S CREAT BRITAIN

No fewer than 1,574,572
listeners now hold licen-
ses in Great Britain, so
that a recent estimate of
ten million listeners to
British programs seems less extravagant than
it was at first supposed.

Increase of
Listeners in
1925.

g T

Fiewelling with
Radio News

Rapro NEws announces the addition
to its staff, as a contributing editor, of
Mr. Edmund 7T. Flewelling, well
Iknown as the inventor of the IFlewel-
ling super-regenerative circuit. Mr.
Flewelling was awarded a silver cup
at the first Radio World’s FFair in this
city in 1924, for “constructive advance-
ment shown in receiving-set design;”
and another at Chicago. where he suc-
cessfully opened the Radio Show by
his short-wave transmitter, linking the
show with A. R. R. L. headquarters in
Hartford, Conn., at noon—one of the
first successful short-wave transmis-
sions effected from within a steel
building.

Mr. Flewelling was one of the in-
corporators of the Radio Manufac-
turers’ Association, and has scrved as
technical adviser to many organiza-
tions. His articles will, among other
things, tell of five years’ tests of radio
reception from an automobile through-
out the eastern United States: and of
the results of researches made during
the past year at his laboratory in Mi-
chigan. He will explain exclusively
in Rapro News his method of build-
ing radio sets practically without
wires, in a fraction of the time now
necessary and also an entirely new
method of securing radio frequency
amplification, whose influence upon
radio development is at the present
time impossible to forecast,

GERMANY
ElmguwmmmmlHmmllmum\\vg T 11 e distl]rbance Oi
£ treet Carsg radio reception by street
£ and :  railways is being system-
£ Interference 3

atically studied in Ger-
many. The Telegraphic
Research Institute has investigated the mat-
er more particularly in Berlin, and has found
that it is not the driving current but the
lighting current that is chiefly responsible.
It was found that when the lighting cur-
rent was increased, from 0.6 amperes to 2.5

R R T

The triple rheostat, shown in the sketch above,
is designed primarily as a space-saver on the

panel. Each of the three resistances can be
controlled separately from the front of the
panel, by means of the three dials and two
hollow shafts. Each shaft carries an arm,
which slides over the resistance, the latter
being wound on a fibre strip. But one hole
in the panel is necessary for the mounting
of this instrument.

amperes, the noises practically ceased, owing
to the diminished voltage.

Another remedy, first tried at Halle, was
to introduce condensers of large capacity
(about 30 microfarads) in parallel with the
lights. This was successful in both Halle
and Berlin, where rolling contacts are used;
but not in Frankfort, Brandenburg or Karls-
rulie, where aluminum sliding contacts are
fixed to the cars. The Frankfort Corpora-
tion tried substituting carbon for aluminum,
and found it beneficial, besides being cheaper.
In Berlin fifty-five tram cars have been
equipped with condensers to cut down inter-
ference.

AT,

- " The casual reader of
Radio as the foreign radio journals
She IS” may be disappointed in
Spolke. his search for noteworthy

A waterproof radio set, designed especially for

lifeboats in an emergency, is shown in the

above illustration. - This set was shown at the

Shipping and- Engineering Exhibit recently held
in London. - @ Wide World Photos.

wWww.americanradiohistorv.com

bargains, but he will be
rewarded by the discovery of many literary
gems in some of the sales talks, for the
average European manufacturer pays the
prospect the compliment of endeavoring to
speak the latter’s language, when he wishes
to trade. What do you think of this?

“As specially T furnish my two apparatus
types, thousands of which are used in Ger-
many, best approved:

DETECTOR RECEIVER
with or without inductive coupling for al?
ware lengths

AUDION PRIMARY RECEIVER

with foil regeneration

AUDION SECONDARY RECEIVER
with fine taning for ware lengths 200-900

(Continued on page 1493)
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All About ““A” Batteries and Chargers

By A. P. PECK, assoc. [.R.E.”

Fig. 8. One of the low charging rate types,
technically known as a ‘“‘trickle charger.” If
constantly used, it gives perfect results.
Plioto by courtesy of Iansteel Products Co..

HILE preparing the material to

be used in this article, and thinking

about “A” batteries in general, the

writer recalled the days when an
“A” hattery was more or less of a scarcity in
the radio experimenter’s laboratory. “When
was this?” you ask. Along about the be-
ginning of the World War, or a little prior
to that time. Great was the astonishment of
the wvarious neighbors when they were
ushered into an cxperimenter's laboratory,
and were allowed to listen to the dots and
dashes of the various commercial stations
that were received on a crystal detector
set.  Usually the first question asked was:
“Where docs the clectricity come from?”
And then their astonishment was_further in-

Fig. 6. Above is a view of the bulb type of charger, also illustrated in Fig. 5.

cover is removed to display the rectifier bulb and the incandescent light which regulates the

rate of charge. With practically all chargers, full and complete directions for their opera-
tion are included by the makers.

Photos by courtesy of Gen. Electric Co.

* Radio Editor, SCIENCE AND INVENTION.

creased when they were informed that no
electricity was used at that end of the
“line.” or rather that no local source of
current was employed. This was bhecause
the greater part of the reception at that
time was accomplished with crystal detec-
tors. of the type just coming into promi-
nence which did not require the use of bat-
teries. These, of course, were the galena
and silicon types.

Today, however, batteries are the most
common sights to be found in experimental
laboratories and, for that matter, m connec-
tion with the majority of radio sets that are
in use. Generally speaking, there are three
types of batteries, one of them being the
“A” battery, and in this article we will deal
with that source of current alone. Every
set in general use today employing vacuum
tubes. for the reception of radio signals or
programs, uses an “A” battery to light the
filaments of the tubes. This 1s its one and
only function; but if it does mot periorm
this properly, the action of the entire set
is spoiled. In order to make a vacuum tube
operate, that is the type of tube that is in
general use, it is necessary that a very thin
wire, sealed within the tube. be heated to in-
candescence, and this is accomplished by pas-
sing a current of electricity through it. The
“A” battery furnishes this current and so
enables the tube to operate. Of course, the
other batteries are just as important as the
“A": but we will leave discussion of them
to a future time. At the present, let us con-
cern ourselves only with the items mentioned
in the heading of this article.

When we consider the way in which a
vacuum tube operates, as hitherto described
in this department (Rapro Nrews for Sep-
tember, 1925—page 314), we find that the
“A" battery, or the source of current for
the filament of the tube or tubes, must be

Here the
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very constant in operation, or othierwise the
action of the set will suffer. Two separate
and distinct types of batteries have been
adopted for general use in radio reception
“or the purpose of supplying the current—dry
cells and storage batteries.
DRY CELLS

Dry cells are in use today, mainly because
they are convenient to ‘use, are compara-
tively cheap in first cost and do not have
to be recharged. When run down, they are
thrown away and a new set installed. How-
ever, in the long run, a storage battery is
often found {ar more satisfactory. Dbecause
it is always on hand, can be charged readily
and cheaply and delivers a very steady flow
of current. However, in isolated localities
where commercial electrical current is not
available for charging storage batteries, dry

The above illustration is a rear view
The

Fig. 5.
of the charger shown at the lower left.
taps are for the purpose of varying the volt-
age, according to the battery to be charged.

Photos by courtesy of Gen. Electric Co.

cells are found to give very good satisfac-
tion. You should always have a new set of
dry cells on hand before the old ones are
too far gome.

The principal way of testing a dry cell
and in fact, the only practical way for the
radio set operator is to measure the voltage
across the terminals of each separate cell.
Employ a low-reading voltmeter for this
purpose. When a cell is new, it will be
found to read slightly in excess of 1.5 volts.
After it has been in use for some time this
voltage will be found to have dropped off;
and when it reaches approximately 1.2 volts,
then is the time to buy a new set of batteries
and have them on hand for service when
necessary. Then, when the rheostats have to
be turned up all the way in order to receive
signals, and when you find that the signal
strength falls off appreciably after the set
has been in operation for a period of from
fifteen minutes to one-half hour. you may
know that the set of dry cells that are now
being used for the “A’ battery is very nearly
exhausted. Tt will also be found by check-
ing with the voltmeter that the voltage of
each cell has probably dropped to 1 or 1.1
volts. Change them at this time.

Dry cells are suitable for use with UV-
199 or C-299 tubes, as well as with WD-11
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BATTERY

Fig. 1.

electrolyte

meter is psed, and the float rises or falls ac-
cording to the condition of charge.

How to test the specific gravity of the
in a storage battery. A hydro-

and WD-12 tubes. In some cases, four of
them, connected in series, are used for oper-
ating UV-201 tubes or C-301A tubes but this
practice is not to be advocated. It would be
far better to use WD-11 or WD-12 tubes
and connect two or three dry cells in parallel
to operate the filaments. This subject has
heen dealt with before in this department.

With regard to the care of dry cells, there
s little to be said. Keep them in a dry
place and free from dust. Do not place
them near a radiator or in a warm place, as
this tends to cause them to deteriorate more
gquickly than they will under normal condi-
tions. Remove dust and other accimulations
from between the terminals occasionally; so
that there can be no chance of a partial
short circuit between these two points, which
would also tend to run down the cells and
shorten their lives.

STORAGE BATTERIES

Let us now take up the consideration of
storage batteries. These batteries are un-

D.C. LINE

+

FiGg 2

Fig. 2. Charging a storage battery from a
D.C. line is very simple. and the above circuit
is all that is required.

toubtedly the most commoniy-used; and since
chey all are similar in construction, we will
not bother to deal with various types here.
[t will be sufficient to generalize.

The term storage battery is in fact a mis-
aomer. A storage battery does not, tech-
aically speaking. store ¢l ctricity in any form
whatsoever.  Just what does happen is that
when electricity is fed into a storage battery,
1 chemical change takes place within it.  This
chemical change is of such a nature that
when the two terminals of the hattery are
connected to an  external cirenit through
which current can flow, a reverse chemical
action takes place and a current of electricity
15 generated.

It is quite essential that a storage hattery
be chosen which is designed for the type of
work that is encountered in radio reception;
or in other words, the hattery selected should
be one that gives good service when used at
a2 low discharge rate. Practically all auto-
mobile batteries, as well as those especially

designed for radio work, will give satisfac-
tion. However, there are some radio bat-
teries that will stand up a little better than
those designed for automobile starting and
lighting. In the long run, there is little
choice between the two types. At the pres-
ent time, the writer is using a standard
type of automobile starting-battery which has
been employed for operating various radio
sets for a period of almost four years;
the battery is still giving excellent service
and in fact, does not show any signs of de-
terioration. This sort of service can only
be obtained by proper care of the battery,
and more will be said of this later on.

From the mention made of the chemical
action taking place within a storage battery,
it is quite obvious that some sort of arrange-
ment must be used for introducing current
into the battery so that the chemical change
will take place; and so that the battery can
later, after it is charged, be used *for operat-
ing a radio set. Furthermore, there is one
point that must be stressed here and that is,
that the type of current, introduced into a
storage battery when charging it, must be
of the same general characteristics as the
current to be delivered from the battery.
In other words, direct current must be used.

e
Fig, 4. The working parts of a very efficient
type of vibrating rectifier are shown above.
The case has been removed for this purpose.

It is impossible to charge a storage battery
directly from alternating current such as is
found in the majority of house lighting sys-
tems. Some device must be used between
the house lighting circuit and the storage
battery in order to change this current to a
form suitable for charging the battery.
Although a charged battery delivers a very
smooth flow of direct current, still it can be
charged with a pulsating current of the same
nature. A pulsating current is one which
varies in voltage between certain lumits.
However, it does not change its direction, as
is the case with alternating current, and

Fig. 7. Above (left) a standard type of elec-

trolytic rectifier for charging; (right) the same

type of instrument with the case cut away to
show construction.

Photo by courtesy of Fanstee! Products Co

therefore, is perfectly satisfactory for re-
charging any type of storage battery. The
various chargers described further on in this
article and illustrated in these pages will be
found quite satisfactory for remewing your
storage "A” battery for further service

CARE OF STORAGE BATTERIES

It is most essential that a storage battery
of any type be given good care. TFailure to
do this will result in poor service and results
unsatisfactory in all ways. A storage bat-
tery, even though it is very ruggedly con-
structed, is nevertheless a comparatively deli-
cate part of your apparatus and must bhe
treated accordingly. It should never be
handled roughly or allowed to drop. If you
do this, you are very liable to crack the
cells that contain the liquid; as a result, this
liquid or electrolyte will leak out, and since
it contains acid, it will ruin almost every-
thing that it touches. In view of the fact
that batteries contain acid and that break-
age is liable to take place at some time or
other, a good many radio set users provide
for such an emergency by placing their bat-
teries in shallow glass or hard rubber travs.
Then 1f an accident should take place, the
tray will keep the acid {from doing any
damage.

Always keep the top of your storage bat-
tery clean. IDo not allow water or moisture
to collect upon it, and be sure to dust it off
occasionally. After the dust has been re-
moved, wipe off cvery part of the top very
carefully with a cloth and then with another
cloth moistened with ordinary household
ammonia again go over the entire surface.
Be sure vou get in between the filler plugs
and the connecting lead bars, as well as
under the bars and all around them.
Do not saturate this cloth with the

(Continited on page 1484)

Fig. 3, at the right, shows
a completely assembl.ed
vibrating charger, the in-
terior view of which 18
Fig. 4 above. This par-
ticular instrument is so
constructed that it can be
used for both “A" and
“B’* battery charging and
in fact. one of these in-
struments is now in use
in the writer’s laboratory.
¥or charging ‘B bat-
teries, the fuse plug is re-
moved. a suitable-sized in-
candescent bulb inserted
in the socket, the upper-
most flexible lead on the
right-hand end connected
to the correct binding
post znd the two lower
binding posts connected

to the battery.
Plhotes by courtesy of

the Kodel Radio

Corp.

o
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Round the World in aRadio Equipped Lifeboat

HROUGHOUT the history of the

human race, men have been found

who are willing and ready to risk

everything in the interests of science,
discovery, and in search of means for mak-
ing the world safer for their fellow men.
Within the latter category fall Captain G. E.
Hitchens and his three brave conipanions,
who started from London about the end of
November ~upon their adventurous 38,000-
mile cruise around the world in a standard
fortyv-foot motor lifeboat.

The radio apparatus aboard the “Elizabeth
& Blanche” is the standard lifeboat equip-
ment of the Marconi Company, and derives
its power from a ¥4-H. P. air-cooled gasoline
engine of particularly compact and efficient
design. Directly coupled to this engine is a
500-cvcle A.C. generator, the maximum out-
put voltage of which is 200 volts. This
power unit, when run at full speed, is cap-
able of operating the I4-kw. quenched spark
transnmiitter shown in the corner of the table
in the interior view. On full power this
transmitter produces an aerial current of
about 2 amperes.

When run at reduced speed, so as to gen-
erate 110 wvolts, this same power unit is
used to provide current for the illumination
of the lifeboat; and for its searchlight,
which is designed for sigualling purposes at
night, for picking up other boats, and to act
as a mark to guide rescuing ships.

THE RECEIVING EQUIPMENT

The aerial is of the four-wire flat-topped
variety, supported by two masts which are
situated as far apart as possible, and special-
ty designed for quick erection and dis-
mantling. When a lifehoat is housed on
the declk of a liner, thesc masts are let down

By A. DINSDALE*

‘Four Englishmen are going on a world-girdling cruise in a +0-foot motor life-boar to test out
her seaworthiness, her radio equipment and general usefulness.
description of the radio equipment of the “Elizabeth and Blanche.”

by a hinge, and kept stowed along the fore-
and-aft line of the boat. .

The standard lifeboat receiving equipment
may comprise either a straight 2-tube re-
ceiver of non-directional properties, or a
specially designed radio compass receiver,
employing six tubes, which is used in con-
junction with a loop antenna, such as shown
in the interior illustration, just behind the
operator. It is stewed in this position when
not in use. Its location under service con-
ditions can be seen in the exterior view of
the boat, where it is visible in the centre
of the boat, pointing athwartship.

Turning to the interior once more, the
radio compass receiver is shown immedi-
ately in front of the operator. The tubes
employed are of the well-known tubular
V-24 type, the first four (top four in illus-
tration) of which are R.F. tubes, the fifth
the detector, and the sixth a stage of A.F.
amplification. Immediately below the tubes
are the controlling switches and tuning con-
densers. DBetween these condensers there is
fitted a crystal detector, which acts as a
stand-by, or alternative means of reception,
so that “A” battery energy may be con-
served when tube reception is not an absolute
necessity.

Where a radio compass receiver is not
desired, the alternative receiving equipment
is not- so elaborate, consisting merely of a
detector and one stage of A.F. and also
arranged for alternative crystal reception.
This type of receiver must be mounted in
the boat on strong elastic slings, so that
violent movement of the boat, engine vibra-
tion, etc., shall not cause microphonic noises
in the phones. Both these tvpes of re-
ceiver, like the transmitter, are designed

Interior of wireless cabin, showing Radio Operator Gilbert Moss, seated before his instruments.
Behind him, on the deck, is the loop antenna, unshipped. In the coruner of the bench is the 14 K.W.
quenched spark transmitter, and on the bulkhead in front of Mr. Moss is the 6-tube radio compass

receiver and the 2-tube all-wave receiver, both fitted for alternative crystal operation.

Photos ©

Marconi Wireless Telegraph Co., Ltd.

*Member of the Radio Society of Great Britafi.
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The article below gives a

for operation only in the immediate
vicinity of the 600-meter wave-length. It
is not necessary to provide for others, be-
cause all distress worlc at sea is carried out
on 600 meters.

For the purpose of the voyage of the

The 40-foot motor boat moored at her dock in

London. Notice the main and loop antennas,
the latter amidship, and the searchlight.

“Elizabeth & Blanche,” however, a second
receiver has been fitted, capable of covering
all the commercial wave-lengths. It is a
2-tube outfit (det. and A.F.), fitted with
alternative crystal detector. Its purpose
aboard the “Elizabeth & Blanche” is to en-
able Captain Hitchens and his companions
to receive time signals, meteorological re-
ports, and news bulletins, all of whicli are
sent out on the longer wave-lengths.

PROVISION FOR EMERGENCIES

The “A” hattery power for the tube fila-
ments is obtained from two 4-volt 40-ampere-
hour storage batteries. One of these bat-
teries is normally kept in the boat when
the liner is at sea, and the other in the
vessel's radio room. where it is charged. It
is the duty of the chief operator of the
liner to see that one full charged battery is
always in the lifeboat.

The object of installing a separate power
unit for the radio equipment, instead of
driving the radio generator from the main
engine of the lifeboat, is to make the radio
independent of main engine breakdowns.

The range called for in the British regula-
tions on the subject is 50 miles. when com-
municating with another ship fitted with a
crystal receiver only. With tube reception
at the other end. this range can be greatly
exceeded, and in actual tests with the abqve
described gear, transmitting to ship equip-
ped with a tube receiver, ranges up to 1.73
miles have been obtained. Communication
has also been maintained for an hour with a
coast station, in daylight, at a range of 300

miles.
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REMOVING BATTERY CORROSION
6. John H. Harbson of New York asks:
Ques.—The terminals of my storage bat-

tery get covered with a greenish paste. How

can I get rid of this; as no matter how
oiten I scrape them clean, in a day or so they
are again covered?

Ans—This is a form of corrosion
jccurs in every storage b_attery, and may
easily be removed with a solution of ordin-
ary baking soda. Dissolve a tablespoonful
of soda in three ounces of water, and apply
it to the terminals with a rag. The cleans-
ing is progressing satisfactorily, if a bub-
bling and hissing takes place where the

The copper sulphate corrosion that occurs on
battery terminals may be easily removed by
wiping with a soda solution.

sopper sulphate (the greenish substance) and
the soda solution come together. The ter-
minals are wiped clean with another rag,
1s soon as this chemical action has ccased.
The terminals of the battery should be
smeared with a light coat of vaseline, which
will in no way interfere with the proper
functioning of the bhattery and prevent a
recurrence of the accumulation.

This copper-sulphate corrosion on the
terimnals of storage batteries is caused by
the solution inside the battery creeping up

to the terminals by capillary attraction.
However, the light coating of vaseline will

he found to be a good remedy.

BUYING A LOUD SPEAKER

7. James T. DMcCullam of Houston,
Fexas, asks:

Ques.—I wish to purchase a new loud
speaker to use with my five-tube tuned
radio frequency receiver.  Are there rny set
rules which you can give me which will give
maximum results?

Ans.—The selection of a loud specaker is
generally taken too lightly by the average
fan. If a speaker gives a great volume of
sound without too much distortion, the pur-
chaser is in many cases satisfied. Then,
after a few moaths’ use, a new type of
spealeer is advertised in the papers and maga-
zines; it is heard somewhere and the fan
thinks seriously of discarding his own and

getting a new one.
However, there arc loud speakers on the

market today which are just about as near
perfection as can be expected: so that one
might he purchased today without the fear
that somcthing which will malke you jcalous
will appear on the market tomorrow. In
many loud <peakers there is a so-called
“mellowness” of tone which is perhaps very
pleasing to some people, but which also de-
ceives many. It must be remembered that,
in music, the same note can be plaved on a
dozen instruments and vet there will be a
distinct difference in the sound. For in-
stance, play the note A above middle C on
the piano, play the same note on a violin and
then on a flute. The difference in quality
will he unmistakable. :

Tust what causes these differences?

) It is
simply a matter of overtones:

there is in-

that

THIS page constitutes what is to
be known as the SET OWN-
ERS’ INFORMATION depart-
ment, and is to be conducted reg-
ularly each month in RADIO
NEWS. The purpose of the de-
partmént-is to furnish assistance to
those readers who have not yet
acquired any extensive knowledge
of radio, but who are the possessors
of radio receivers and wish to know
how to handle them.

There is always new blood com-
ing into the fraternity of radio en-
thusiasts; and it is obviously un-
reasonable to expect that they can
intelligently read the articles which
are written for the more ex-
perienced fans. Consequently this
new department has been started
for their benefit; and we invite any-
one who desires to do so, to write
an account of his troubles to the

- editor of this department. No let-
ters will be answered by mail. The
editor will select from the letters
which he receives those queries
that seem to be of most practical in-
terest to all, and will answer them
fully and in detail each month.
There will be no charge for this
service. Simply write to SET
OWNERS’ INFORMATION DE-
PARTMENT, RADIO NEWS, 53
Park Place, New York City.

sufficient space here to go into the theory,
but the reader can ascertain for himseli by
consulting any good textbook on physics. In
loud speakers, however, these overtones arc
sometimes sacrificed in order to get the bass
notes, with the resultant effect that it is im-
possible to distinguish between a violin and
a ’‘cello, for instance.

So, in the selection of a loud speaker, it
would be well to listen to a small orchestra
and sce if the different instruments can be
distinguished. Can the high notes of the
flute he separated from those of the violin?
Can the notes of the ’cello be distinguished
irom those of the oboe? It is safe to say
that if a loud speaker will stand these tests,
any other duties that arc required of it will
be satisfactorily fu]ﬁlled

INSULATING THE AERIAL
LEAD-IN

8. Samwuel L. Linhart of Philadelphia,
asks:

Ques—Why is it necessary to keep the
fead-in of an antenna away {rom the roof
and the wall on its way down to the receiv-
ing set?

Ans.—It must be remembered, in connec-
tion with an antenna, that not only the wires
that are stretched between the insulators on
the roof, but the wires leading from these

Keep the lead-in at least six inches from the
roof and walls to insure good reception.

wWww.americanradiohistorv.com

wires to the set itself, are at the same po-
tential with respect to the earth, and the lead-
be considered as part oi the antenna.
when an incoming radio wave meets
1t induces a charge

That is:
an antenna in its path
in the swire composing the antenna, and the
wire that is connected to the receiver trans-

mits this charge to the set. This radio wave
is at high frequency and {rom the very
nature of radio waves, very ecasily jumps
from one medium to another at a lower po-
tential. Now if the wire from the antenna.
being at the same polential as the antenna,
and therefore greatly different from the zero
potential of the earth, is allowed to be
within one or two inches of a grounded ob-
ject, such as the roof or walls of the build-
ing, the charge will leak off the wire and the
signals received at the set will be weal.

The wire that leads from the antenna to
the receiver should be kept at least six inches
irom the roof or wall. Insulators may be
had, one end of which may be attached to
the wall, and the other end has an eye for
the wire to pass through. The place where
the lead-in wire passes into the house should
be as well insulated as any other part of
*he stretch. A good method is to procure &
t4-inch board, about four or five inches
wide, of length equal to the width of the
window through which the lead-in is to Dbe
brought. Drill a hole in this board at a
slight angle to the horizontal, equal in dia-
meter to that of a porcelain tube insulator,
through which the wire will pass into the
roon. The insulator should slant with its
lower end outside the window, so that rain
will not enter the tube.

This board can be placed under the lower
sash of the window and held in place by the
sash.

J S

‘BT BATTERY

"A" BATTERY

. 7

The main difference between “A” and “B”

batteries is in the internal construction, as the

former is for heavy duty and the latter for
light.

WHY “A” AND “B” BATTERIES?

9. Frank V. Billings of Schenectady, ‘N.
Y., asks:

Ques.—\Vhy are two separate batteries
necessary to operate the ordinary vacuum
tube in a radio receiver?

Ans.—In the first place the filament of the
vacuum tube must be heated and this is done
by the “A” battery, which is 174, 414 or 6
volts, depending on the style of the tube
When an object is heated, it throws off
clectrons ; and some certain substances throw
off -more eclectrons than others, without de-
stroving the object itself. TFor example, it
has been ascertained that the electronic emis-
sion of thorium is very high and the fila-
ments of vacnum tubes are coated with this
substance. The heating by electricity is
easily done, as one of the most efficient
changes of electrical energy is into heat
energy.

When the clectrons are released from the
filament by heating. they are free to fly in
any direction. It should be remembered that
electrons have a negative charge and if there

(Connnucd on page 1489)



www.americanradiohistory.com

1414

Radio News for April, 1926

New Developments in Radio Apparatus

ROMINENT philosophers have been

warning the public against too much

standardization, because it tends to kill

initiative and acts as a deterrent to
progress. Although, in recent installments
of this department, the tendencies toward
mass movements of manufacturers toward a
common goal have been remarked, there are
some who refuse to *“‘follow my leader,” and
who achieve success by the individuality of
their products. It is upon such manufactur-
ers that the industry is dependent for a
great part of its advancement.

The apparatus described on the following
pages is peculiarly tyvpical of this phase of
radio engineering.

A RECEIVER BALANCED BY AN
ALL-CAPACITY BRIDGE

The broadcast receiver illustrated on this
page may secin unusually complex in tuning,
to those who have hecome accustomed to ex-
pect single-control in all of the newer sets.
Yet it is one of the very latest to appear on
the market. It is important, therefore, that
we investigate the reasons for lhe multiple-
control.

To start with fundamentals, a gain in
any particular aspect of design in radio. as
in any other ficld, must be expected to entail
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In this interesting survey of the radio market, Mr.
manufacturers who have departed in some ways [rom the standardized ideas of the industry,
and have thereby created radio apparatus with unique, as well as valuable, [eatures.

e A T

By WILLIAM J. GRIFFIN

will cut out very poweriul locals and bring
in distant stations through bad interierence.
The receiver is adjusted so that the dials
read approximately the same at all wave-

Griffin discusses the products of several

An mspection of the wiring diagram shows
that each of the radio frequency stages of
this set forms a perfectly balanced Wheat-
stone's bridge, and furthermore, that the

This cabinet is distinctive in design, but the circuit and instruments within are even more

The four controls run ‘in absolute

Photos by courtesy of N a!ln.t Mfg. Co.

unusual. Notice the separate panel light above each dial.
© synchronism, and do away with the necessity of single control
lengths.  On the average receiver the set-

tings never vary more thau a division or so
of the dial.
with two hands, there is little excuse for not
using them.  The four dials may be set ac-
curately for any desired station; and the
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This bottom view shows the unusual method of wiring (which aids to suppress oscillations)

and the small compensating condensers near the R.F.

sockets. Three more are on the front

panel (No. 9, below.)

some degree of loss in another aspect. Sin-
ele-control is a commercial impossibility, if
cach of the several circuits -operated by one
kuob tunes very sharply. . Always it is to be
had at some sacrifice of selectivity and sen-
sitivity.  The manufacturer of the receiver
shown in the accompanying illustrations be-
lieves that selectivity and distance are char-
acteristics of more importance than single-
control.  Tn consequence multiple-control is
used ; and the circuit is so designed that it

(Above) One of the R.F. transformers and its

shielding “can.” (Right) Top view: 1, R.F.
amplifier sockets; 2, detector socket; 3, A.F.
amplifier sockets, 4, double condensers 5, de-
tector tuning co.ndenser 6, coil “cans’’ for R.F.
transformers; 7, A.F. transformers; 8, panel
lights; °9, compensating  condensers; 10,
rheostats; 11, amperite, controlling A.F.
amplifier.

great amplification of which this set is cap-
able makes “hunting” for stations unneces-
sary. Powerlful stations. within two thou-
sand miles come in readily without searching.
The lack of any auxiliary balancing controls
which must be used in tuning, makes the re-
ceiver simpler in the long run than many
which have fewer tuning controls, but a mul-
titude of knobs controlling rheostats, poten-
tiomcters compensating condensers, etc.

QLE
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As human beings are supplied

53259990090

tuning process does not tend to unbalance
the bridge at any point in the wave-length
range. Just how this is done has been told‘m
gletail. in articles appearing in former issues
of Rapio Nrws (page 797 of the Decemiber
1925 issue and page 1152 of the February
1926 issue) .-

The small balancing condensers are not
controlled by knobs of the usual type. as they
need be set but once, when the tubes are -
stalled, and nced be changed only when new
tubes are put in. The adjustments are made
by means of a screwdriver. as the shafits of
the minule balancing condensers bear slots
much like the head of a screw. These are
covered, after the adjustments are completed,
by small metal caps which screw on and pre-
vent accidental de-tuning.

A glance at any of the illustrations will
show that the whole set is constructed in a
fool-proof manner, and intended to last for
many years. The variable condensers are
protected by celiuloid cases; and the coils are
shielded in metal containers which remove
the last possibility of feed-back and conse-
quent oscillations. On page 1497 is shown
the exact construction of the coils themselves.
The relation of the coil to the shieldine is
such that the absorption losses are trifling.

The small panel lights are an important
aid in tuning, especially as this set may be
logged and will bring in a station at precisely
the same setting night after night.

The bridge system, of course, suppresses
all tendency to oscillate, and makes it as iree
from extraneous-noises as any set can be
macde at the present time. The cabinet is
distinctive, as its design is more elaborate
than that of most. ’lhe carving is well exe-
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Wiring diagram of the receiver illustrated and described on the preceding page.

at zero potential relation to each other by the Wheatstone’s bridge arrangement of condensers.
rznce and Cb for the grid-plate capacitance.

The receiver described below has an unusually harmonious appearance, as the front panel and
knobs are made of wood to match the rest of cabinet. All metal work is lacquered brass. The
dial is illuminated from the rear by a small bulb (shown as No. 7 below).

cuted. The receiver, with its panel lights in
speration, has an unusually attractive appear-
ance.

HARMONY IN CABINET CONSTRUCTION

Radio buyers, who object to the “labora-
rory” apearance of many receivers, will find
-hat the manufacturer of the one illustrated
on this page has gone far in disguising the
technical appearance, and in making all ex-
ternals harmonize. The front panel is made
3f the same wood used in the cabinet, and
‘he knobs are turned {rom solid wood blocks.
All exterior metal parts are lacquered brass,
which contrasts favorably with the wood fin-
sh, a light golden brown. The finish is com-
pleted by narrow striping in lacquer harmon-
‘zing with the brass work.

The appearance of the set in operation is
turther enhanced by the dial light. The dial
of translucent celluloid, which is read
through the small window at the left of the
main tuning control, is illuminated from the

rear by a small bulb (which may ve seen
in the top view of the interior.)

This receiver is engineered for utmost
simplicity in operation. There is but one

@
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Notice that the input and output circuits of each stage are kep

Cr compensates for the grid-filament tube capaci
A swit h is provided to cut out the panel lights except when tuning, thus conserving the “A” battery

tuning control. No verniers whatever are
used.  Of the two smaller knobs, the left is
a filament rheostat and the right a volume
control, which cuts out the last stage of au-
dio {requency amplification when loud signals
are being received. It acts also as a fila-
ment switch.

The circuit employs tuned radio frequency
amplification and a combination of traus-
former- and resistance-coupled audio fre-
quency amplification. There are two stages
of tuned radio frequency, using high ratio
transformers and single-control cast conden-
sers: the detector is a standard “hard” tube.
The first stage of audio frequency amplifi-
cation is transformer-coupled, and the last
two resistance-coupled.  The interesting
method of making the three condensers run
in synchronism is shown in the top and back
views. The large celluloid dial acts as one
of the {riction gears, and translates the mo-
tion of the tuning knob to the condenser
shafts. It meshes with a split pullev. com-
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Top and rear views of the set described on this

page: 1, F. Amplifiers; 2, Detector; 3,
A. F. Amplifiers; 4, Antenna Coupler; 5, In-
terstage R. F. Transformers; 6, Tuning Con-
densers; 7, Dial Light; 8, Single-Control Mech:
anism; 9, Filament Rheostat; 10, Filament
Switch and Volume Control; 11, Audio Fre-
quency Transformer; 12, Resistance-Coupling
Units for A. F. Amplifier; 13, Celluloid Dial.

Photos by courtesy Pfanstiehl Radio Co.

posed of two fibre washers which bear on
both sides of the rim of the celluloid dial
and maintain a constant friction grip. This
climinates backlash, or play, entirely.

As a hard tube is used for a detector, its
socket is suspended on springs to reduce vi-
bration and consequent microphonic noises,
which are more bothersomie in tubes with
thin filaments.

As said before, the radio frequency trans-
formers have a rather high ratio, about one
to eight. This. and the losses intentionally
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A recciver which employes beaded chains to move the three condensers in approximate synchronism,

leaving the final adjustment to individual vernigrs.

1, R.F. Amplifier Sockets; 2, Detector

Socket; 3, A.F. Amplifier Sockets; 4, Chain Gears; §, Dial Light; 6, Automatic Wave-length

Switch; 7, Beaded Chain Control

Belt; 8, Pilot Light; 9, By-pass Condenser; 10, Binocular

Coils; 11, A, F. Transformers; 13, Grid Leak-condenser; 14, Automatic Switch Lever.

introduced into the circuit by the use of
“doped” spider-web coils, combine to suppress
any tendency to oscillate; and broaden the
tuning enough so that the three condensers
may be used with a single control, without
the necessity of auxiliary verniers. Yet the
tuning is not broad enough to cause notice-
able interference between stations near the
same wave-length.  Any loss in efficiency
m the radio frequency stages is more than
retrieved by the use of three stages of audio
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This graph shows the two wave-length ranges

covered by the receiver illustrated in the adja-

cent half-tones. It will be seen that there is
a liberal overlap between the two bands.

frequency amplification, one of which may
be cut out when it is not needed.

SINGLE CONTROL ON A DISTINCTIVE
. PANEL

The broadcast receiver illustrated in the
accompanying half-tones has been engineer-
ed in a manner to malke it the equal of the
best five-tube sets on the market, internally :
and, in addition, its front pancl and method
of single control are unique. Instead of plac-
ing the dials and verniers parallel to the
panel, the usual practice, they are mounted
at right angles and project through slots
milled in the panel. Aside from giving the
receiver a distinctive appearance, this fea-
ture has a great mechanical advantage, for it
provides a simple means of mounting con-
densers’ with vertical shafts, which removes
the necessity for counterweights to balance
the plates, or the alternative, tight bearings.
It makes the whole assembly as simple in op-
eration as one could wish.

An inspection of the top and rear views
of the interior will show the manner in which
single-control is obtained. The central dial
is bolted to the other two by means of two
beaded link chains which are not taut. This
allows about five degrees of play for the
two vernier adjustments on the outside dial;
but for large movements all three may be
set simultaneously to an approximate position
for any station by merely moving the central
master control dial, or its vernier below. It

Radio News tor dpril, 1926

should be noticed that the edge of the upper
dial is itself knurled dnd for large move-
ments it should be moved directly with the
thumb, instead of indirectly through the ver-
nier below.

One of the most.interesting -feature of this
set is the means provided for covering a
dual band of wave-lengths. The upper band
runs from 250 meters to*570; the lower from
160 meters to 325. Switching from one band
to the other is accomplished automatically
when the dial is turned past zero or past
maximum. When the upper band is in use,
a turn past zero switches ‘to the lower range.
When the lower band is™in use, a turn past
maximum switches back to the upper one.

The switching device may be seen in the
two rear views. A long-strip of insulating
material (6) runs between the other strips.
Metal contacts on the sliding member mesh
with those secured to-the stator. This com-
pound switch is moved by a lever (14),
which is in turn moved by the dial when
it is-turned past maximum or minimum. The
metal “bridging-pieces short-circuit a portion

Cof the secondary of each radio frequency
coupling transformer on the lower wave-
lengths, as may be seen by inspecting the
wiring diagram. In addition, another swich -

Pt

The front panel design of this receiver is

-unique. One of the small knobs controls the

filament voltage. The other varies the ‘“tone

color,” by means of a resistance and capaci-

tance, in shunt with the primary of the second
A. F. transformer.

Photos by courtesy of A. H. Grebe & Co.

changes the antenna tap on the first coil at
the same time that the secondary portions
are shorted. - -

The coils, it will be noted, are of the con-
fined field type, and in consequence no trouble
arises {rom spray feed-back. The circuit is
conventional in other respects, with the ex-
ception of the Tone Color control. This is
a variable resistance in series with a con-
denser, both connected in parallel across the
primary of the second audio frequency trans-
former,
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The unusual feature of this circuit is the means of chan
in the short-wave position, a portion of the secondary of each R. F.
used to short the antenna condenser and to change from outdoor to loop antenna.

www.americanradiohistorv.com

ging the wave-length band. The long sliding switch, seen at the upper left, short circuits,
transformer, and shifts the position of the antenna tap.

Note the switches

Neutralizing condensers are shown above the two R.F. tubes.
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At the left of this diagram may be seen a conventionalized drawing of the round connection

plug shown in the foreground of the half-tone at the bottom of the page. Observe that the

filament voltage of the radio frequency amplifying tubes is varied simultaneously with the

tickler coupling. This controls the tendency to oscillate. Two of the condensers are mounted
on a common shaft.

A T.R.F. SET OF NOVEL DESIGN in varmous antennas make it difficult to keep

A glance at the cabinet of the tuned radio  the first stage in synchronism with the rest
frequency receiver illustrated in the accom-  over the entire scale, although no diffculty
panying half-tones is all that is necessary to  is experienced in keeping the second and third
indicate that radio designers are alive to the  in synchronism. This reduces the tuning con-
decorative possibilitics of the new medium  trols to two, the proper quota for two hands.
in which they are working. It has been The two interior views show the sturdiness et
said that all vigorous art is a product of and efficiency which characterizes this re- This cabinet is an excellent example of signifi-

economic necessity. The best example of ceiver. In the bottom view may be seen the cant artistic form, expressing use in terms of

design. The technical appearance is not dis-

guised, but is made instead the basis of the
decoration.

positions of the three solenoids, each at right
angles to the other two. It shows as well
the double condenser at the right and the
single one at the left,

Maximum radio frequency amplification
is obtained by the use of regeneration in the
sccond stage. An inspection of the wiring
diagram shows that the tickler coil and the
filament rheostat for the R.F. tubes move
on the same shaft. Part of the rheostat
“winding” is of solid metal, and does not
vary the filament voltage until the tendency
to oscillate becomes strong. When this hap-
pens resistance is cut in little by little. The
whole malkes a unique volume control. A
voltmeter is provided on the panel to show
at ,all time the coudition of the batteries, as
; - i : EI well as to aid in adjusting the filaments to
T i : ; ] o the proper voltage by measurement instead

- of by guess. Normally the scale of this meter

; S PSS B | reads the “A” battery potential acruss all

Bottom view of the receiver described on this page. Note that the tubes are mounted of the tubes. When the special rheostat on

lorizontally, when the set is in its normal position within the cabinet. The rheostat in the the volume control shaft is cut in, the voltage

center of the sub-panel is on a common shaft with the tickler coil. The numbers are N ’ =
explained in the caption of the picture below. (Continued on page 1497)

this is the sky-scraper architecture which has
grown directly out of the limitations of the
zoning laws. Architects have made a new
type of design, within the restrictions legally
imposed upon them.

Much the same thing is happening in radio.
The scientific appearance 1s being trans-
formed into a new type of decoration by
men who understand its significance. The
sloping panel and the use of metal plaques
about the various controls and dials in this
receiver result in an object unusually pleas-
ing, yet representative of the function of the
radio recciver itself.

The interior construction is also indicative
of intelligent advancement. The manufacturer
of this set believes that single control has
not been developed as yet to a point that war-
rants a sacrifice in efficiency for its use. He
realizes, however, that it has many advan-
tages. [For this reason a compromise has

ril

been made, and the customary three controls | e o e L A G G B et
11:1\'.8 been r.educed to two. Two of the Top view, showing cushioned sockets: 1, Detector Tube: 2, R.F. Amplifier; 3, A.F.
tuning circuits arc combined and operated Amplifier; 4, R.F. Amplifier; 5, A.F. Amplifier; 6, Stabilizing Resistance: 7, Audio Fre-
by one dial, while the first stage has a single quency Transformers; 8, Voltmeter; 9, Shielding; 10, Main Filament Rheostat; 11, R.F

B I B Filament Rheostat: 12, Dual Tuning Condenser; 13, Tuning Condenser, first stage: 14,
control of its own. This is a Yery 1(>g1c.a1 Antenna Coupler; 15, First R.F. Transformer and Tickler; 16, Second R.¥. Transformer.
arrangement at present; as the discrepancies Photos by courtesy of Colin B. Kennedy Co.
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H, Science! What deeds are com-

mitted in thy name! To what ex-

tremes must the purveyors and cre-

ators of radio components be driven
.v dispose of their wares? Has Diogenes
oecome blind, like sightless Justice? Or has
Ananias made a New Year’s resolution, and
has he kept it?

All these are mere conjectures, but so are
some of the things I have been reading dur-
ing my last year’s rambles through the popu-
lar radio press. I have spent many years
blinding my optics over engineering text-
books, and have wasted more patience than
any one man ever possessed in wading
through the techinical journals; but never
nefore this year, have I found that it was
possible to accomplish the impossible. Let
ae elucidate

Not so long ago there¢ was, as you will
cecall, if your memory is normal, a great
g-do, hullaballoo and ado, over the losses in
sondensers. During that belligerent period
-here came to my notice a thesis, written by
: worthy gentleman, who related that he had
passed sufficient high-frequency current
‘hrough a condenser, and then explored the
zlectrostatic field with a neon tube. The
purpose of all this will be apparent in a
moment.

It had often been thought that much of
+he losses in a condenser is due to leakage
-hrough, or across, the insulating material
which is used to support the movable plates;
and therefore that by using this material
judiciously the losses could be reduced. The
oroblem then resolved itself into finding the

Quo Vadis?

By HENRY DUBOIS

Being an interrogation on a few things which have come to pass in radio circles during the
last two or three low-loss and straight-line epochs, and which add muchly to Ananias’ repu-

tation and Diogenes’ perspicacity.

electrostatic field where the potentials are
the least, and then attaching the insulating
pieces at these points.

Well and good; the theory is correct.
But here all correctness, accuracy, etc., cease
to exist. The worthy gentleman forgot that
the introduction of such a material object as
a neon pencil into the electrified space would
change the distribution of the field entirely,
and make things look like what they ain’t.

But enough of this. There are other and
more immediate and astounding accomplish-
ments which must be related. We cannot

spend much time on each instance, but must
be content with a mere synopsis of the won-
drous deeds of our contemporaries.

The subject of coils, like that of conden-
sers, was an alluring one; especially after a
multitude of self-styled radio engineers had

e
—_—
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decided that they had proved all self-oscil-
lation in radio frequency amplifiers to be due
to inter-stage coupling. The electromagnetic
field, in and about an innocent coil of wire
wound in a cylindrical fashion, was painfully
and pathetically subjected to inspection, an-
alysis and contempt.

No such things as neon tubes were used
in looking over these fields; to tell the truth
the man who wielded the neon tube in the
condenser field is to be commended. At least
he tried; that is more than can be said of
those who bungled up the coil-ic ectoplasm,
not on the sensitized surfaces of photographic
plates, but in the vast insensitive cranial
spaces.

We have much talk about field spray; we
have volumes written on leakage flux; we

www.americanradiohistorv.com
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have encyclopedias on missing linkages; bus
we have yet to find a reputable personage whe
has succeeded in measuring this field spray

The whole matter boils down to this—
that there is a great deal of talking on these
subjects, by those who have made no meas
urements. Things are glorified to the hea
vens, or damned to the realms of his satanit
majesty, simply because of an idea. N
attention is paid to its actual greatness o7
smallness. However (and with a deep sigh?
it serves its purpose as “sales-talk.”

There are many ill-advised concerns ix
the radio industry. There are manufacturers
of coils who count the henries or microhen
ries as equivalent to so many turns of wire
or to so many feet of wire. There are
manufacturers of rheostats who never heard
of resistances other than six or thirty. o>

\ The R.E. 1s deluged, not only by
cogitations but by the field spray ae
well—artificial irrigators, we might

say
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one or two megohms. Why, there is one
case I know of, where the manufacturer’s
“engineer” actually placed a copper «car
around the coil to shield it while he was
making measurements on it! The gods be
praised! I always thought that the toroida’
coil’s chief attribute was that it possessed
little, if any, extermal field. In the words
of one who has been mentioned above, “The
spray field is nil.”

All in all, there is nothing like trying
We try to give credit where credit is due,
and where no credit is due we generaily say
nothing; but there are cases where the at-
tempts become ludicrous. We feel that a bit
of space-filler like this supplements the pur-
pose of a cartoon, and helps make the first
hundred years more bearable.


www.americanradiohistory.com

Radio News for dpril, 1926

A New Loud Speaker

which converts electricity into sound.

By G. S. BENNETT

1419

japhragm

Many of the faults of radio reproduction, which have been for years blamed to the composition
of the loud speaker, or its design, were really inherent in the rigidity of the little diaphragm
A scientist whose specialty has been musical instruments,

has effected a considerable improvement by the use of a new type of diaphragm which is freer to

HERE is one problem with which de-

signers of loud speakers have been

confronted, ever since the thought of

loud speakers was first conceived, and
that is the correct design of the diaphragm.
A great deal of the troubles of distortion
have been blamed on the shape of the horn
and the material of which it is constructed,
when in reality the diaphragm itself is to
blame.

Back in the ecarly days of the radio cra.
say about 1920, loud speakers were designed
with two shapes of horns: 1.e., straight and
curved.  These speakers, which employed a
diaphragm of metal, gave anything but a
{aithful reproduction of the music that was
transmitted. the music being harsh, “tin-
panny” and generally badly distorted. Then
came a time of experimentation with shapes

of the horn and the results were many,
weird and wonderful.  There were horns
with half a dozen twists and tlurns. the

idea being to get a maximum length of
horn in a small space. Then loud speakers
were put on the markel, which retreated
{from the twist-and-turn ideca {o that of

reflected sound waves; and there were many

Fig. 2.

This illustration shows the complete loud speaker unit disassembled.

wibrate than those in use hitherto.

had perfected a new tyvpe of diaphragm for
use with these instruments. He found that
with the all-metal diaphragm, which had
been in use for such a long time, there were

Fig. 1. A new compound diaphragm, which

covers the whole gamut with less distortion

than metallic ones. The center and rim are

soft iron; the lighter parchment shows
through the openings.

unequal stresses and strains, which detracted
from good faithiul reproduction in the loud
speaker. Aflter a great deal of experiment-

parchment diaphragm is suspended by means of several rings of fairly porous material, which

allows maximum freedom of
vibration.

types of this kind. Finally the cone
of loud speaker was introduced to the
suffering radio public, and that was h
as the ultimate and all the other superiatives.

However, many loud speakers that have
been put on the market, have some more or
less serious drawback.  Some chattered badly
when they were connected to a receiver
having an output that was greaicer than
usual ; others distorted on no provocation at
all; some were excellent reproducers of the
Lhuman voice and absolutely worthiess when
it came to music. However, after all these
various ideas had been tried, attention was
once more turned to the diaphragm.

A HINT FROM STRADIVARIUS

About a vear ago Dr. Herman Iisher
startled the D’aris Conservatory of MNusic
and the centire musical world by producing
violins, which not ounly rivaled the famous
Stradivarius instruments in tone reproduc-
tion, but actually exceeded them. Dr.
Fisher solved beyond any doubt the age-old
seerets of the old violin craftsmen and
brought to light the fact that the greatest
thickness of wood in a Stradivarius ‘is not
in the geometrical center of the instrument,
but directly under the foot of the sounding
post rests.

On Dr. Fisher’s arrival in America his at-
tention was directed to the many problems
that had yet to be solved in connection with
the loud speaker, and a few months later he

type

movement and further reduces i €
Photo courtesy of Tower Maunfacturing Corp.

any tendency toward resonant

ing, he found that the combination which
gave consistent results was one of metal
and a certain kind of parchment paper (See
Tig. 1.)  This composite diaphragm is there-
{ore thicker in some portions than in others,

in somewhat the manner that the back of a
violin has a center of thickness. On the
proper placing of this center of metaliic
thickness in the diaphragm depends the tone
reproduction vibrations of a loud speaker;
and so in this new loud speaker the greatest
mass of metal is in the center of the dia-
phragm, thus allowing the center to vibrate
at maximum amplitude.

A diaphragm composed solely of parch-
ment would, of course, combine great flexi-
bility with a frecedom [rom overtones much
ercater than that of an iron diaphragm,
which 1s more resonant from its nature.
Parchment, however, is non-magnetic: and a
metallic element is therefore necessary to
receive the electric audio-frequency impul-
ses and transform them into sound.

The combination, thercfore, of an inter-
rupted metal diaphragm with a continuous
parchment disk, cemented together and mov-
ing in unison, brings together the distinctly-
advantageous features of both.  When
clamped between the rings (shown in the
assemblyv of partsin Fig. 2), the combination
diaphragm is iree to respond to the signals
as they come from the receiver, .

The resultant output of the loud speake
using this diaphragm is said to be remark-
ably free from all distortion and to repro-
duce the lower notes of the scale faithfully.
Many of the loud speakers that have pre-
ceded the present day have been woefully
lacking in this last mentioned respect: and it
is a well-known fact that it is exceedingly
unpleasant to hear music in which therc are
no bass notes. Further, the full undistorted
swing from low to high notes produces the
rich natural depth of tone so much desired,
assuring a new couception of naturalness
in reproduction that has been long -souglt,
but until now hardly belicved possible.

Under actual fests in Rapro NEws Lago-
raTORIES it developed that when used in a
telephone receiver, this diaphragm males
for greatest sensitivity. This was to be ex-
pected becausc it takes very much less
encrgy to flex this diaphragm than the
ordinary omne.

Dr. Herman Fisher, the eminent Russian scientist, in the laboratory where he developed the

remarkable new diaphragm shown in the two illustrations above.
well, the finest of modern violins.
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OST nwn measure the pathway to
success by a record ol their move-
ments from one position to an-
other, each representing some ad-
vance over the former one. D. Meclarlan

Moore has a diffcrent standard.  The history
of his achievements is divided into the per-
iods of time which he spent in the succession
of “dark rooms,” in which most of the work=
ing hours of his life have been passed.

In his devotion to his great idea—providing
the world with a more efficient form of illu-

Thirty Years [n the Dark Room

The Experiments of D. McFarian Moore

The fifth installinent of a biography written by 4. K. Laing, of Ravio News, continuing
Moore’s experiences to the point when his ideal, artificial daylight, was achicved.

THE FIRST SNAP-CONNECTOR

Moore wanted some form of quickly-de-
tachable counector. In the middle nineties
elastic sleeve bands were unknown, and their
forerunner consisted of a pair of clips with
spring jaws, fastened together by a piece
of cord or wire. Moore removed his sleeve
shortener from his arm and used it for a
snap-conuector in his laboratory work. He
showed his idea to others, and soon the
spring-clip connector came into ccmmon use
in all laboratories. Thus the present battery

mination—he sentenced himself to voluntary
imprisonment during the day as well as the
night, in rooms completely screened from
the rays of the sun. Tlus, after all, was
the best condition, the best stimulus, under
which to produce artificial daviight.

It will be remembered that the light from
his first experimental lamp-was too faint to
be scen at all in daylight. He had to dem-
onstrate it in the vault of the Edison com-
pany; and that room he refers to as his
first “dark room.” His sccond was the pho-
tometer room of an abandoned electric lamp
factory, in Harrison, N. J., whose exterior
is shown in one of the accompanying illus-
trations. It was lere that he made one of
the minor inventions which has proved one
of the greatest helps ever devised for labora-
tory workers all over the world.

Fig. 5 (Right) Mr. Weidmann, the millionaire
silk manufacturer, standing under an installa-
tion of color matching tubes.

€ig. 6 (Below) The first electrical script sign.

Fig. 2. (Right) The high-
frequency generator which
supplanted vacuum break
vibrators, as a means of
energizing the successful
commercial installations of
Moore tubes. It is the
forerunner of the high-
frequency alternators used
in trans-Oceanic radio
communication.

Fig. 3 (Left) The ar-
rangement of Moore Light
tubes used in an interior
decoration exhibit at the
Mechanics’ fair in Boston.
Note the manner in which
the tubes themselves are
marde a part of the decor-
ation.

clips and other similar connectors are the
outgrowth of the sleeve fasteners in vogue
in 1895.

At this early period in his career Moore
was fired by a desire to aid in-every way pos-
sible the cause of world peace and the politi-
cal and social welfare of mankind. He began

a life-long habit of clipping from each day’s
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newspaper all articles and news relative to
this ideal, and now has on hand a file o}
many thousands of these.

Although Moore’s ideal of service to man-
kind is his main memory of the early dark-
room days, they are also connected with
reminiscences of much overwork. At one

time his doctor gave him only a few more
months to live. It was at this period, how-
ever, that the young inventor married; and
his physical rejuvenation in the years that
followed must be laid largely to the care and
practical good sense of his wife.

PREDICTION OF RADIO TELEPIHONY

In these early years Moore had already de
veloped the power of prophecy which has
characterized all of his ideals and all of his
work. Some of his predictions and the man-
ner in which they came true, were set down
in the last installment of this biography
Another was his statement. made in 1896 be

R
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fore the work of Marconi, deForest, or
I‘leming had become known, which reads, in
part: “Yes, with a vacuum tube no larger
than a watch, and without wires, I will yet be
able to talk to a man in China and see him
face to face.” Although his prophecy has not
reached its full justification in practice. no
one intimately connected with the radio in-
dustry of today would be bold enough to
deny that it may shortly come about, just as
he predicted. Already amateurs employing
small five-watt transmitting tubes have com-
municated to more remote points than China;
and television, or the telorama as Moore
chooses to call it, is the sure development
of tomorrow.

One day when Moore entered his labora-
tory he noticed that his lamp flashed on sud-
denly, and for no apparent reason.  When
he left the room it flashed off again. Inves-
tigation showed that it was due to “body
capacity,” a phenomenon familiar to all radio
fans of today; and showed further that his
tube was dependent to some extent upon tun-

ing, identical with that now practised in
radio. The slight capacity of his body had

changed the frequency of the tuned circuit,
which supplied power to the lamp, and
caused the latter to light. This happened at
least ten years before the problems of tuning
were fully understood in wireless telegraphy.

BEGINNINGS OF “WIRELESS”

Late in the nineties the world was sud-
denly aroused by the investigations of Mar-

Fig. 7. The exterior of

321 Sussex Street, Harri-

son, N. J., where a dark

room was located in which

Moore spent the years of

preparation for his great
success.

coni, and began to study the neglected data
of the researches of Hertz. No inventor
could resist the lurec of this new field of
endeavor; and Moore, like the rest, con-
ducted investigations and drew up many pat-
ent specifications which he still has on file.
These, however, were looked upon by his
financial backers as impractical side issues,
which would divert the inventor’s time from
the more immediately pressing problem of
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“artificial daylight.” For this reason they
were never filed. Moore admits that-they
would have been of little financial use in
any event, for there was no market for them.
They included, however, specifications for
tuned circuits, vacaum tubes as transmitters
and receivers, perforated discs for sending
intermittent impulses, selenium-cell recording
devices, thermopiles, and many other {eatures
which later were incorporated into the field
of radio.

Due to Moore’s preoccupation with the
field of light lhe often plaved the part of
scientific philanthropist to workers in other
ficlds of scientific investigation. He gave
hints on high-frequency alternators, tuned
circuits, arcs, and other features which were
developed by other inventors.

TFor example, when W. J. Clark attempted
to demonstrate Marconi's experiments at the
Madison Square Garden Electrical show, it
was Moore's vacuum-break, in his light ex-
hibit, that supplied the energy to actuate the
coherer, and not the nearby open-air spark
which proved less reliable. This was a secret
withheld both from the genecral public and
lrom the promoters of the show. It was
not, however, essentially a deceit. as the
demonstration was pure wireless telegraphy;
and Moore's vacuum-break and tubes which
supplied the energy were located much fur-
ther from the receiving apparatus than the
actual spark transmitter supplied by Clark.

In 1901, swhen Marconi succeeded in send-
ing the letter S across the Atlantic. and
shortly afterwards appeared in New York
City, Moore was one of the first to congratu-
late him on his achievement; and he evinced
so much interest in, and knowledge of, the
subject that the Marconi officials came to him
with plans of a coalition between the two
inventors for work on opposite sides of the
Atlantic. But Moore's obligations to his fin-
ancial backers. and his interest and faith in

(Continued on Page 1503)
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Fig. 1 (Left) This chart
shows the important stag-
es in the development of
the final commercial
Moore tubes, shown at
29, and lists the further
refinements of recent
years as well.

Fig. 4 (Right) The mag-
netic mechanism of the
“breathing tube.” Its
operation is described in
detail in the accompany-
ing article. By means of
this ingenious device, min-
ute quantities of air were
admitted at intervals- of
one minute, to keep the
pressure constant.



www.americanradiohistory.com

1422

The author with a 6-foot exponential horn used
for an experimental radio loud speaker.

URING the past year there was pre-
sented to the public what amounts
to a veritable revolution in the field
of both the phonograph and the

radio. At this writing it is possible to ob-
tain either a radio set or a phonograph which
will reproduce music with a  fidelity and
mellowness of tone destined to render ob-
solete the term of “canned music”—which
has been applied with a considerable amount
5f justice to the radio and phonograph
music of the past.

The change is principally due to the
tact that the low, or bass, notes which have
hitherto been absent from music of this
nature, are reproduced fully by these new
nstruments. Doubtless the reader will re-
collect instances of having listened to pipe
srgan music, in which some of the notes
aere merely a deep rumble. In fact some-
“:imes these notes are so low that they are
oractically felt more than they are heard.

Who can remember having heard such a
1ote from a radio receiver or phonograph,
aind who can remember having heard the
ieepest bass of a piano on cither one of
-hese sound reproducers? It is now possible
‘0 hear the deepest organ notes, and the
‘owest bass of the piano perfectly repro-
fuced.

‘The difference between one of these new
nstruments and the old type is simply inde-
seribable, and must be heard to be appre-
dated. The best way to realize the dif-
ference is to switch the music from one of
-he new instruments to an old one. Tune
ai an orchestra program on one of the new
radio instruments, and the hearer is enchanted
with a tremendous volume of soft and mel-
fow sound, containing all the full rounded
cones of the bass as a background for the
higher notes. Switch to one of the old in-
struments and the music changes suddenly
to a strident volume of shrill metallic noise.
The listener then realizes for the first time
what has always been the matter with the
phonograph music and radio music of the
past. It is “canned music.” Some metal-
lic mockery of each note remains, but ail
the living. mellow tones have been filtered
out.

ThePassingof
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‘CanhedMusic”

By MAJOR J. S. HATCHER

Ever since the advent of radio, the reproduction of music has been the

subject of a great deal of research. Major Hatcher, for many months,

has been devoting his time to research work in audio frequency trans-

formers and loud speaker horns, and tells of his findings in a most
interesting manner.

DEVELOPMENT OF REPRODUCTION

Radio is somewhat similar to the phono-
graph in its general development. It was
first announced to the public as a scientific
curiosity, capable of sending signals with-
out wires for a short distance. As it de-
veloped to a practical agent of communica-
tion, it was used for telegraphic code and
the developments were all directed towards
clarity in detecting dots and dashes. After
the vacuum tube amplifier was invented, it
was found necessary to have some device to
couple each stage of amplification -with the
next one, and transformers were used for
this purpose.

A transformer is essentially an inductance
device, and therefore it depends on the ire-
quency of the clectrical impulses for its effi-
ciency. In addition to its inductance, cvery
transformer has capacity between the adja-
cent coils of its winding. This capacity,
talken in conjunction with its inductance, will
form a tuned circuit which will respond more
strongly to some particular {requency to
which it is tuned.

It was found by experience that the great-
est audibility of code message was obtained
when the transformers were made to re-
spond most strongly at about one thousand
cycles per second, and accordingly when
broadcast speech and music first made its ap-
pearance, the transformers on the market
were of the type giving a strong response,
or peak of audibility, at this point. (See Fig.
1).

WWhen radio first became a popular form
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The zbove curve shows why some transformers
produce distorted music in the loud speaker.

of entertainment, reproduced speech had a
high-pitched nasal sound, and the music was
more metallic than ever. Some makers of
loud speakers attacked this defect by making
mica diaphragms, or metallic diaphragms
which were corrugated in order to break up
thie vibrations.

Some advertised a wooden horn to intro-
duce a mellow tone. One maker advocated
a copper horn, and covered the inside with
a rough finish similar to the alcohol-proof
finish used on microscopes and optical in-
struments ; the theory be'ng that this rough-
ness would prevent undesirable reflections
which would distort the tones.

However, at the beginning of the radio
craze, tone quality was really a very second-
ary consideration, as most of the radio ex-
perimenters of several years ago were striv-
ing for distance as the most desirable quali-
fication of the radic receiver.

IMPROVEMENTS IN TRANSFORMERS
Lately new 2udio frequency transformers
have been placed cn the market whick have
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been specially designed to reproduce cthe
lowest audible frequencies. Several of these
give very satisfactory reproductions of tones
below one hundred cycles a second. (Ser
Fig. 2.)

- Some radio makers have sought to attair
tone quality by wsing these improved trans
formers. Others have discarded transform
ers entirely, and are using resistance-couplec
amplification, which has the advantage of
giving a uniform response over almost the
entire range of audible frequencies, but whick
has the disadvantage of giving less ampli
fication per tube.

In spite of the fact that these improveo
types of amplifier were given a great deal
of publicity in the radio magazines, and were
tried by thousands of amateur builders, the
mprovement i tone quality was not as
marked as had been hoped, aud many people
were disappointed by the improved amplifiers
The reason for this was that these were ip
most instances used with loud speakers
which were not capable of reproducing the
low mnotes, after they had been amplified by
the radio set.

ELIMINATING THE HORN

However, the existence of amplifiers which
made it possible to receive the lower audible
frequencies, was an incentive to the develop
ment of improved types of loud speaket
Before these new ampiifiers were produced
there was really no pomt in getting a loud
speaker which would produce the deepes:
bass notes, because these notes were not
present in the radio set, and therefore al)
loud speakers sounded very much alike.

One of the earliest improved loud speakers
is the now well known paper disc type. A
sheet of Dbrass has a given frequency a:
which it will vibrate if struck (that is, it
has a given note of its own) but a sheet of
paper has no such note or {irequency ftc
which it responds. The cone loud speakers
consist of a sheet of paper or parchment tc
which a metallic pin is attached in the center
and this to the armature of an electro
magnet which is actuated by the electrical
impulses {rom the radio receiver. The
metallic pin moves in unison with the im
pulses which correspond to the sounds that it
is desired to receive, and as the paper is
fastened to the pin, it also moves at the
same frequency and its large, flat surface
being in contact with the air, sets up cor
responding air waves which the ear receives
as sound.

STUDYING THE HORN

The problem was also attacked in anothe
direction, that of investigating the horn tc
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see if it could ne made to transmit the
deeper notes.  Assuming that sound travels
at approximately 1,120 feet per second, the
lowest audible notes, which are around 30
cvcles per second, have a wave-length of
approximately 38 icet; whercas notes to-
wards the higher end of the audibility range,
say around 5000 cycles per second, would
have a wave-length of only about 3 inches.
It will be readily understood that a wave
3 inches long will have time to undergo
numerous reflections and re-enforcements in
a horn of ordinary length, whereas a wave
38 feet long will not.

It was found that with our ordinary cone
shaped horn, the higher the frequency of the
sound, the more strongly will it be transmit-
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Compare this cuive with Fig. 4 to sze the differ-

ence in efficiency between the two tvpes of
horns.
ted. The low notes are transmitted so weak-

Iy that they are practically not heard at all;
and this i itsell is sullicient to account for
the peculiar metallic guality of the radio and
phonograph music of the past.  This can he
better illustrated by reference to the piano
kevboard, with the statement that on the
average radio or phonograph practically the
whole leit-hand third of the keyboard. com-
prising all of the deeper tomes, is either
omitted entirely. or very seriously slighted.
COMPLEXITIES OF SOUND

Practically no musical mstrument gives
pure tones in the physical sense, that is, none
of the notes are composed entirely of vi-
brations of one frequency. Take for ex-
ample, middle “C."  This is supposed to
represent a frequency of 256 vibrations per
second. I this were strictly a pure tone,
it would sound the same whether given off
by a piano, violin, flute or harp; but as
a matter of fact its sound varies greatly,
depending upon what instrument produces it.

The reason is that instead of heing a pure
tone, it is accompanied by many harmonics
and over-tones, the number, pitch and in-
tensity of which are determined by the char-
acter of the instrunient producing the origi-
al sound. The harmonics and over-tones
determine the character of the various -
struments, and if they are slhighted or leit
out, the music sounds unnatural.

Psychological studies have indicated that
it is very tiring to listen to music in which
the lower tones are omitted. Instead of
being reposeful, music of this character is
actually a nervous irritant: though as is
often the case with eve-strain and other
such sources of irritation, the victim mayv
not be conscious of it at the time.

The average radio loud speaker will not
reproduce notes below ahout 300 cycles per
second.  The different investigators m this
ficld have tried various-shaped horns. with
a view to overcoming this difficulty. Among
the curves tried are the parabola, hyperbola,
etc.

SCIENCE IN HORN DESIGN

However, the most successful horn from
the theoretical standpoint, is built on what
is called the exponential curve. In the cone,
as we leave the small end, the horn gradu-
ally expands. If, for example, the cone has
an opening at the small end 1 inch wide
and expands to double its width for the first
foot of length, the width at that point will

then be 2 inches. At the end of the second
foot the width will be 3 inches; at the third
it will be 4 inches, and so on, getting an
inch wider for every foot of added length.

On the other hand, an exponential horn
having an original opening-of 1 inch, and
an expansion double this amount, or 2 in-
chies at the end of the first foot, would
again double, or have 4 inches at the end
of the second foot, 8 inches at the end of
the third {foot, and so on; for each unit
ol length adding a given percentage, not
of the original opening, but of the opening
at the last measurement.

This exponential rate 1s sometimes called
the “law of organic growth™ as it is the
rate at which plants, trees and other organic
materials increase in size. i, for example,
o tree increases ten per cent. in size every
vear, the amount added ecach year will be
ten per cent. of the total size the year he-
{ore.

In any phonograph or radio horn the sound
vaves generated at high pressure in the
small end, are gradually expaunded as they
travel along the horn until, when they reach
the large end, they are released into the room
at atmospheric pressures.

By extensive calculations it has been dem-
onstrated that, m order to amplily the dif-
[erent tomes equally, there must be the same
proportion of expansion for each unit of ex-
tension in length. The exponential horn ful-
(ills these conditions, and gives a practically
uniform amplification of all frequencies with-
m the range for which it is designed.

LIMIT OF RANGE

It is {ound, however, that there is a certain
point called the “cut-off.” and the exponen-
tial horn will not reproduce Irequencies be-
low this point. The “cut-off " pomt, or low-
est {reyuency at which the horn will repro-
duce, is dependent on the rate of expansion.
The wider the conical angle, or the greater
the rate of expansion, the higher will be
the “cut-off " point. The horn lustrated will
bring in notes as low as 29 cycles, and the
result is that the music which it gives off
creates the impression that a real orchestra,
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This curve shows that an Exponential horn
gives maximum intensity over the greatest fre-
gquency range.

been put mto the sound horn of the phono-
graph. and it is the most perfect loud speaker
that can be obtained.” A vear ago an
acoustic engineer said in my presence, when
hearing this same remark: "I have to laugh
every time I hear that. As a matter of fact
the sound box of the phonograph is so poorly
designed that its defects arve apparent at a
casual glance.  Just the shape of the tone
arm makes me shudder every time 1 look at
it.”

In time this newly acquired Lkunowledge
reached the  phonograph makers in various
ways.  [For example. in testing the different
forms of horn it was not always possihle
to use radio music, as it was not always
available.  An easy substitute was to play a
phonograph record eclectrically: that is, fit
the needle to the armature of an electro-
magnet. so the motions of the needle would
gencrate varying electrical impulses. These
mipulses were then {fed through an amplifier
and played on an experimental horn. It was
soon found that the records themselves were
defective. The low notes were not recorded
on them at all.

NEW PHONOGRAPH METHODS

New methods of making the records by
an electrical process were developed, which
faithiully placed on the disc every mnote

that actually existed in the air at the time
the record was being made.

The possibili-

A SO

Capt. Hiram B. Ely, head of the Government Sound Laboratory at the Frankford Arsenal. Phil
delphia, with experimental 12-fcot Exponential horn, designed by him for use in sound investigation.

or a real singer, is present in the room.
In every instance where a visitor has heard
this outfit, the result has been an instant
desire to obtain something similar.

During the early days of radio it was
common to hear phonograph attachments
recommended instead of the conventional loud
speakers; because, as was frequently re-
marked, “Years of sclentific research have

WWW . americanradiohistorv.com

ties of the exponential horn being known,
the next step was to adapt it to the phono-
graph by making a larger cabinet and build-
ing into it a horn which curved on itself,
so as to get the greatest possible length
inside the cabinet, and vet preserve the ex-
ponential expansion of area.

Two prominent phonograph companies

(Continued on page 1468)
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The Experimenter’s Own T.R.F. Set

By A. P. PECK, éssoc. [.R.E.*

This receiver was developed only after several months” cxperimenting and, though but four

ECENTLY a well-known manufac-

turer of tuned radio irequency re-

ceivers placed on the market a very

good and inexpensive kit designed to
be used in constructing five-tube sets, em-
ploying two stages of tuned radio frequency
amplification, a detector and two stages of
audio {requency amplification. The kit, as
sold, consists of three standard well-made
variable condensers and three inductances,
each containing both primaries and second-
aries. In looking over one of these kits, the
idea came to the writer’s mind that it could
undoubtedly be used in some other way than
in making up a standard type of tuned radio
frequency receiver. Therefore, one of the
kits was obtained and laid out with the usual
tube sockets and other accessories in bread-
board fashion; and experimental work was
started to determine just what circuit would
be best for use with these instruments.

After much experimental work, a hook-up
incorporating one stage of tuned radio {re-
quency amplification, a detector and two
stages of audio was evolved. Two of the
anits included in the manufacturer’s kit were
connected in the detector circuit in a rather
peculiar manner ; and, by virtue of this fact,
some unusual and interesting results were
abtained.

ELIMINATING INTERFERENCE

The main and most noticeable feature of
the finished receiver which is illustrated here
is the fact that the unit connected in the
plate circuit of the detector tube appcars to
act as a tuned filter circuit. With this set,
the writer was able to tune out the experi-
mental station of WJZ, 2XAR, when oper-
ating the set on an aerial 100 {ect long and
located at a point only approximately four
miles distant {from the above mentioned
super-power station. Remember that this was
done using only one stage of tuned radio fre-
quency amplification, but still the selectivity
was all that could possibly be desired.

With the counections that were employed,
it was {found possible to make the set oscil-
fate or regencrate under certain conditions;
hut when stability was achieved with no os-

19 O G

Fig. 2.
transformers: 2, 6 and

In the photograph reproduced above, 1,

® Radio Editor, Sclence and Invention.

tubes are used, it will be found to be the equal of sets using « greater number,

cillation, the set was found to act well and
operate quite smoothly.

As will be noted in the diagram and in the
various illustrations, one of the inductance
and condenser units is used in the antenna
circuit. An untuned primary is connected be-
tween the antenna and ground, and the secc-
ondary tunes the grid circuit of the first
R.F. tube. Another of the units couples the
R.F. tube to the detector; and in the grid
return of the detector circuit, the primary
of the third unit is connccted. The second-
ary with its tuning condenser is in series with
the plate circuit; and in order to malke the
set operate correctly, it was found neces-
sary to counncct a small condenser in series
with the  inductance and the tuning con-
denser as shown here.  This fixed instru-
ment should have a capacity of .00025 #{.

T is against the policy of RADIO
NEWS to publish the names of marnu-
facturers or of makes of insiruments in

connection with the apparatus described in
these pages, but this information wiil be
gladly given privately. If you are inter-
ested 1n any special instruments deseribed
here, address a letter to the I WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manuifacturers will be given
free of charge. —EDITOR.

be found necessary to reverse the connec-
tions to the primary of the third unit, or to
the secondary or both. In any event, try
the different combinations.
CONTROL SHOULD BE HANDY
In order to stabilize this set so that i
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Fig. 1.
is shown above.
properly balanced.

The schematic circuit diagram of this novel, experimental tuned radio frequency receiver
Using standard units for tuning. this circuit gives exceptional results when it is
The same numbers assigned to the various

instruments in the diagram

above are also placed on the illustrations on this and the next two pages.

making the cffective tuning capacity for this
unit in the vicinity oi .000125 wf.

After this sct has been hooked up—and
it should be done in bread-board {ashion
first, so that various changes can be made
until the desired results are obtained—it may

DO @

6

.-""‘\

5 and 18 indicate standard tuned radio frequency

19 are the variable condensers that tune the R, F. transfor.mers; 3 is the

R. F. amplifying tube; 4 is the amplifier rheostat; 9 is the detector tube; 10 is the detector
rheostat; and 11 is the first audio frequency amplifying transformer.

Photo by courtesy of Chas. Freshman Co., Inc.
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can be easily handled and so that its various
effects can be studied. it becomes necessary
to insert a resistance in series with the prim-
ary of the third unit and the filament cir-
cuit. For this work, it is absolutely neces-
sary that a very finely-adjustable resistance
be used, variable from 100 to 1,000 ohms
In tuning, it will be found that the adjust-
ment of this resistor is most critical and
it may be some time after you put the set
in operation before you find the exact adjust-
ment for it. Therefore, it should be mounted
conveniently so that the control knob can
be reached and so that it is constantly at
hand. Two connections were tried for this
control resistance; one of them is shown
in dotted lines in Fig. 1, whereas the other
connection is indicated by X. The first
shows the resistance connected across the
primary of the third, or regeneration, unit;
while X shows where it is to be connected
in series with the primary and filament cir-
cuit. Both these positions should be tried
until the best one is ascertained.

When using this set, it will be found
necessary to change the tubes about unti)
the best detector is found. Then, the plate
voltage of this latter tube should be criti-
cally varied. Tt will be found that a dii-
ference of only a few volts in the potentia}
applied to this tube will make a very great
difference in the results obtained.

The grid leak used in connection with the
detector tube of this circuit is also a very
critical part. It might be continuously vari-
able throughout its range; and when the set



www.americanradiohistory.com

1425

Radio News for April, 1926

{oeg-pasyg SuljoJiu0d JOJ JDUBISISIY IUNYS
¢ (A1epuoosg pue Lrewrd) 1100 yoeg
f1ounrojsuel], 'Y ISIg
{(A1epuoosg pue ALrewllg) po) Suun], 1039333(
faquy, "'y IS4 ‘g ‘owes Jurun) 10§ I9SULpUO)) Iqerlep ‘T ¢ (AI2puodsg pue Alewilld) S[0D Y ‘I 19A1909Y WL UMQ SJsjuswiirodxy oyl JO IN0ART] ORBWAYIS Ay

3

(61 "ON UIsa S9UI9S Ul ‘I9SUIPUO]) PIXIY (WS ‘gZ {81 'ON Auluni 10} .IISUspuo)

foqn], 'V Pu0d3§ ‘G IduIosuely, ‘'J'Y Puodag ‘b1 fsoyuredwly ‘gl ‘aquy, "'V Isng ZT

f19suspuo) pun ‘g ¥es T pur) ‘4 6 oN Surun) J10] I3SUIPUO) I[qBLIBA

‘61

‘yoef 3mox)
{6 "ON 3ul[jo13uod IO} jeisodyy] ‘01 {9qnJ, 1039939 ‘g

‘¢ "oN 3ul[[onuo) 10} ILISOYY ‘b

.l..lJI
71

L__t

(@

T @l@@__m %im_:
o e
@.

145

WwWwWw.americanradiohistorv.com


www.americanradiohistory.com

1426

rrrrmrl.l-..mu.u ey

A Loss of $5,560.00

2.224 lines of advertising offered for
publication in this issue of Ranio
Nrws were rejected and publication
refused because of false or mislead-
ing statements, exaggerated claims, or
because the article itself was without
merit, in our opinion.

This represents more than five pages
of advertising space, and a cash value
of $5,560.00.

Rapio News will continue its estab-
lished policy of protecting its readers
as far as possible from advertisers
who seek to mislead through false or
exaggerated claims, and who try to
sell radio sets, parts, or accessories,
which do not attain the standard of
quality set by Rapio News Labora-
tories.

et Gt

is in operation, a very minute chauge in this
resistor will often be found conducive of
much better results. This instrument is in-
dicated by 8 in the circuit given and its
shunt grid condenser by 7. The instru-
ments cmployed are as follows: (See dia-
gram.)

Ist T.R.F. unit,

2nd T.R.T. unit,

3rd T.R.F. unit,

00025 uf. fixed condenser, .
100- to 1.000-chm variable resistance,
Amperite or rheostat,

Carbon pile rheostat,

Amperite or rheostat,

Amperite or rheostat,

Variable grid leak,

200025 uf. fixed condenser,

001 wf. by-pass condenser,

First audio transformer,

Second audio transformer,
Single-circuit filament control jack,
R.F. tube,

Detector tube,

First AT, tube,

Second A.TF. tube,

AN INTERESTING APPARATUS

The type o1 receiver shown here is purely
for the experimenter inasmuch as it will
‘act in almost as many different wavs as
it is possible for a radio set to operate.
With it you can get the cffect of regenera-
tion, and by different adjustments tlie unit
18-19 can be made to act as a tuned filter.
This feature is most valuable for increasing
selectivity.

Furthermore, in experimental work the
writer is quite sure that the set often oper-
ated as a super-regenerator inasmich as it
gave all the symptoms of such a tvpe of set.
The well-known “variation frequency” could

a9)

I ONORORORORONE

Fig. 3.

7 indicates the grid condenser, of .00023

Radio News for April, 1926

-uf. capacity; 8 is a standard type of variable

grid leak; 12 is the first audio frequency amplifier tube; 13 is the amperite controlling the filament
of tube 12; 14 is the second audio frequency amplifying transformer; 15 is the second audio

often be heard and was controllable. Fur-
thermore, when operating in this way, the
set worked without an antenna and only the
ground connection was necessary. It could
be connected to either the antenna or ground
binding posts of the receiver with equal
results.  Taken as a whole, this set is one
of the most interesting that the writer has
ever developed. Hour after hour can be

80O 5
>
w| Z
;;_,1 2
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] 3 E
I Q /
v < 2 2
Lo Z__I /
400 1 /
w n | 2
83
Hu ——~ & -0 —
= |0 3/
300{—3 =
2 WMo
\JVE
5 %
200 ELL
2% |oia SETTING

O 2 40 B0 80 100 20 140 I60 180

Fig. 5. This chart shows the tuning curve of
this tuned radio frequency set, indicating the
dial readings for various wave-lengths,

spent observing its operation and studying
its action; and after you do this, you can
evolve your own theory as to how it oper-
ates. I'rankly, the writer is not vet sure of
just what takes place in the receiver; and
if any of the readers who built this set care
to do so, the writer would appreciate it
greatly i they will communicate with him
and describe the results that they have ob-

Fig. 4. 20 indicates the .00025-4f. fixed condenser, which is connected in series with the tuning

condenser of one of the tuned radio frequency units, in order to reduce the eﬁegnvg capacity

of the circuit; 21 is the 100- to 1,000-chm variable resistance, used for controlling oscillation in the
circuit of the detector tube.

wWww.americanradiohistorv.com

frequency amplifier tube; and 16 is its filament control resistance.

Photos courtesy Chas. Freshman Co., Ine.

tained. The set is one that seems to offe
great possibilities, particularly from an ex:
perimental viewpoint, and under certain oper-
ating conditions it has a kick that can be
likened only to that of the proverbial arms
mule.

OPERATING INSTRUCTIONS

The following method of putting this se
into operation seems to give the most satis-
factory results, at least with the particulas
set that the writer built, and at any rate, it
should be followed until you are familiar
with the circuit. Tirst, all the tube fila-
ments are lighted by inserting the plug in
the filament control jack, and the resist-
ance of the grid leak, is increased until
an audio frequency note is heard. Then de
crease the resistance of this unit until the
noise stops. This should be done with the
resistance 21 at minimum setiing. Then with
the variable condenser 19 at its minimum
capacity, turn the dials controlling the
other two condensers simultaneously unti)
some local station is heard. When it has
been brought in at maximum volume with
these two controls, see what effect the third
tuning condenser has upon signal strength
Manipulate this together witli the variable
resistance 21 until the greatest possible vol-
ume is obtained. Then try smallchangesof the
rheostat 4 as well as that one marked 10, pro-
viding a rheostat is used here instead of s
fixed resistor. By using various combina
tions of settings of the tuning condenser 19
and the variable resistor 21, some most inter
esting results can be obtained.

ADJUSTMENTS MUST BE WORKED 0OU?

Do not forget that when operating this
particular receiver, it is necessary that the
exact adjustment of resistor 21 be found. A
rotation of as little as 5° of the kuob of
this control may mean tlie difference betweer
a very weak signal that is just audible and a
volume of reproduced sound that will Al
the entire house. TFurthermore, this instru
ment will have to be slightly changed for
differences in wave-length. However, after
the operator becomes familiar with the ope
ration of the various parts, he will find tha
the correct settings for the resistance car
practically be learned by heart. On the
higher wave-lengths, the resistance will be
decreased, and on the short waves, the resist
ance will be increased. Usually, the varia-
tion is only through about one-quarter of a
turn of the resistance control knob; and
soon you will find that when tuning for the
high wave-length stations, you can merely
turn the knob to the right about one-quarte:
of a turn from the short wave position
Then when tuning below 320 meters, you
only have to turn the knob in the opposite
direction about the same distance to achieve
maximum signal strength.

(Continued on page 1504)
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List of Broadcast Stations in the United States

~ -~ o~ . -~
Radio o2 28 Radio o 8 Radio gf &
Call BROADCAST STA. £ 2% Call BROADCAST STA. ZLis Call BROADCAST STA. 3 3E
Letter Location 3 2 | Letter Location EX-Is E Letter Location = £ ez
KKDKA, ast Pittsburgh, Pa..... 309.1 Var., | KFWO0, Avalon, Calif........... WARC, Medford Hillside, Mass.. 100
KDLR, Devils Lake, N. D.. 231 5| KFWU, Tineville, La. WBAA, West Lafayetle, Ind. 250
KDPM, Cleveland, Ohioc., .. 250 500 KFWV, Portland, Ore WBAK, Harvisburg, Pu.... 500
KDYL, Salt Lake Cily, Utah... 246 30 KFXB, Big Bear Lake, Calif. WBAL, Baltimore, Md. 5000
KDZB, Bukersfield, Calil 209.7 100 | KFXC, Santa Mari i WBAO, Decatur, 11L.. 100
IKFAB, Lincoln, Neb. . 340.7 1000 | |CFXD, Logan, 9 WBAP, TFort Worth, T 1500
KFAD, Phoenix, Aris . 100 | KFXF, Cclorade Springs, Colo... WBAX, \Vilkcx LBarre, P 100
KFAF, Sun Jose, (,dlll ~ 30 KFXH, 1B 1'aso, Tesas.......... WBBL, 4
KFAJ, Boulder, Cclo.,. KFXJ, Denver, Colo.... WBBM, (,luu"u . 1500
ICFAU, DBoise, ldaho. KFEXM, Deaumont, Tex WBBP, Petoskey, I\IIc_ :_!Ui)
KFBB, Havre, Mont. KFXY, Flagstaft, A WBBR, Rossville, N. Y 500
KFBC, SNan Diego, (% KFYF, Oxnard, Calit.. WBBS, New Orleans, La S
KFBK, .\"acmmenwt C KFYJ, IMouston, Toxas.. WBBW, z\m'loll:, Va. p1t}
e L LU e 101 KFYR, Bismack, N. Duk WBBY, Charleston, 10
KFBS, Trinidad, Colo. il kgg, Tacoma, i 1]
KFBU, Laramie, Wyo.......... ] KGO, Ouaklaml., © 500
IKFCB, [I'hoenix. Ariz KGTT, Sun Ifrancisco, o
KFDD, Boise. Idaho. KGU, " onolulu, Hawaii. 100
KFDM, Beaumont, 'Tes KGW, troridand, Ore WBNY, h a0
KFDX, Shreveport, L KGY, Lacey, Wash. 2467 WBO0Q@, Ttichinund HHI, N. 1on
KFDY, Brookings, N. Da ICH, Los Angeles, Calif. L 5.2 500 1 WBPE, Newatk, N, J. 300
KFDZ, Minneapsltis. Minn KHQ, Spokane, Wash, 973 300 | WBRC, Sirmingd 10
KFEC, Portland, Orc........... IKIBS, »an 1<|.m(1 220 3| WBRE, Wilkes 100
KFEL, Denver, Colo............. KR, Seattle, 5844 1000 | WBT, Charlotte. 2050
KFEQ, Oak, Nelr.. KLDS, lndcpcndenuu, 14 1000 | WB2Z, Nprinsiiekd, 2000
KFEY, Kellogg, Idaho KLS, Oakland, Calif 230 | WBZA, Basion, :
KFFP, Maoberly, Mo... KLX, Oakland, Calir 300 WGAC, ) field. Conu.
KFFY, Alexandria, La, KLZ, Denver, Colo.. WCAD, Cauton, N. Y.
KFGC, Daten Rouge, L KMA, Shenandeah, Iowa 500 | WCAE, Tittsburgh, Ta.. oooo
KFGH, Stanford 1'n KMJ, I'resne, Calit... 50| WCAL, University Place, Neb..
KFGQ. Boone, Iow KMO, Tucoma, Wash.. 100 | WCAL. XNorthiield, AMinn., .. o1l
KFH, Wichita, Kan KMTR, Lus Angeles, 500 | WGCAO, Baltimore, M. 100
KFHA, tiunnison, (o KNRC, ios Angeles, 208.2 250 | WCAP, Wuashington, D). ... R}
KFHL, Oskaloosa, 1““ KNX, Les Angeles, Calif...... ,..336.9 500} WCAR, Sau Antonio, Texas...... 268 S
KFIl, Los Angeles, Culif.
KFIF, Portland, Ore PSR TR BERR AR 000 0 11114 ST
IKFIQ, Yakima, W
:éi:g 1:11,',:’:1‘”:{“ ‘?I.‘; The complete list of broadcast stations, arranged for con- -
KFIB, Aarshallionn, low venient reference, will appear every month in Rapro NEws. =
:((Ejtr: (;ilxl“lllll(:;:'l (r‘?“' ol with revisions and changes up to the closing date of the =
KFI1, Astoria, Ore magazine. The first number after the call letters of the
l'é::jg' l(,i';f‘t'l“l ‘f‘“’(l:lf' station is the wave-length of the station, expressed in
KEIX, Coditr 1:‘.11[:'” meters; and the second number its power, expressed in watts. -
KFJY, Fort Dodse, lawa = CORRECTED TO FEBRUARY 4, 1928 g
KF1Z, Fort Worth, Tex | H
KFKA, Creeley, (oln. 50 - e . S—
KFKU, Lawrence, K .27 500
KFKX, Hastings, XNehr 288.3 5000
KFK2Z, Kirksyille, Ma. 266 10§ KOA, Denver, Cole 5000 WCAT, Rapid City, 8. D 210 b1l
KFLR, Albuguerque. N. Mex... 231 109 KOQAC, Corvallis, Ore. .. 301 WCAU, Philadelphia, I'a. 278 504
KFLU, San Benito, Tex. 206 10 | KOB, State Collese, N. ML 3 1000 | WCAX, Durlington, Vi. 250 Jon
KFLV, Roekford, I1L.. 229 100 | KOCH, Omuha, Neh... 250 | WCBA, Allentawnt Ia.... 25314 15
KFLX, Galveston, Tex. 240 10 | KOCW, Chickasha, Okla 200 | WCBC, Ann Awbor, Mich........ 220 200
KFLZ, Atlantie, Iowa. 100 | KOIL, Couneil Bluffs, Tow 5001 WCBD, Zien, IM... ..344.6 5000
KFMQ, Fuyetteville, Ay 750 [ KOWW, Walla Walla. Wash. 5001 WGBE, New Orlea z 263 o
KFMR. Sioux City, Tow: 100 | KPO. San Francisco, _(;“l“‘ 1000 1 WEBH, Oxford. Miss 242 Hu
IKFMW, Houghton, Mich KPPC. Pasadena, Calir. 0| WGBM, Baltinmore, 2 220 5o
KFMX, Northfield, Minn. KPRG, Ifouston, Texas SO0 weBQ, Nashville. Tenn......... 236 100
KFNF, sShenandoah, Iowa KPSN. Pasadens, Calif ]‘_'“” WCBR, Providence, R. L 2051 50
KFOA, Neattle, Wash.. KQP, TPortland, Ore. 5001 wEeo, Minneapolis, Minn 16.1 3000
KFOB, Rurlingame, alif Kav, Pittsbuish, 1 50 WCEE, Wigin,- 111 . 275 1000
KFOJ, Moberly, Mo............. Kaw, San Jose, C“]% 500 were, Camp Lake, 231 5
KFON. long Beach. ¢alif KRE, Derkeley, Cali 1001 weLs, doliet, 1l...... L2142 150
KF0O, Salt Lake Cify, Utah. KSAG, Munhattan, SU0 0 WESH, Tortland, Me.. 236 500
KFOR, Duavid City, Neb....... KSD, st Louis, Mo.... 5091 wEs0, springticld, Ohio. .218 100
KFOT, Wichita, Kans. KSL, salt Lake City, Ttab.... 10001 weows, Providence, R, 1. .200.7 100
KFOX, Omaha, Nebr.. KS§0, Clarinda, Iowa 2001 WCX, Detroit, Mich. .. .516.9 2500
KFOY, St. Paul, Minn KTAB, Qukland, Calir. 1000} wpAD, l\.lxlnxllc Tenn 226 150
KFPL, Dublin, Tex KTBI, Los Augeles, Cali 7;'»() WDAE, 930
KFPM, Greenville, Toxa KTBR, 1'ortland, Ore 90 | WDAF, s00
KFPR, Los Angeles. (ulif KTCL, Seattle, Wash.... 1000 | wpAg, 100
FPW, Carterville, M KTHS, ot Springs, Ark. 500 | WDAY, Fargo, )
KFPY, Spckane, Wash. KTNT, JMuscatine, Towa 500 | WDBC, Lancaster, 1)
KFQA, St. Louis, Mo, KTW. Seattle, Wash. 100 | WDBE, Allanta, (a. 100
KFQB, Fort Worth, T KUO, San Traneiseo, Call 150 | WDBJ, Loanoke. Vu... 50
KFQP, Iowa City, Iow . . KUOM, Missoula, Mont.. 250 | WDBK, Cleveland, Ohic. 100
KFQU, Alma (Holy City) Calif. KUSD, Vamillion, 8. D 00 wpBg, Winter Park, Ila 10 500
KFQW, North Bend, Wash...... JEUT, Austin, Texas.. 5901 WDBR, Boston, Mass. ... 261 100
KFQz, Hollywood, Calif KV0O, Bristow, Okla 9001 WDpBZ, Kingston, N. Y. 255 10
iigg' l{oevl]lle, Tex. . :é:VV(G:R ‘(‘v(lh:r R::;n;l' :;n:: WDCH, Hanaver. N. IL......... 256 100
. San Francisco, , Stoekton, Calif.... 5 Thatta 2. Tenn...... 565
KFRU, Columbus, Mo. KWIKC, Kansas City. M. 100 wggg' ;\(:L]\:tLIlI':]xov(Z’;l’x Cg:}:” g::’ ]):::])
KFRW, Olympia, Wa KWKH, Kennonwood. La. 500 | WDWF, Cranston, R, T...... 4109 500
KFSG, Los Angeles, Calir. KWSC, Pullman, Wash 500 | WDz, Tuscoln Ili : ZTS-IO»IUU
KFUJ, Tireckenridge, Minn. KWWG, Drownsville, To 500 | WEAF New York, N v, 1915 5000
KFUL, Galveston, Tex YW, Chicago. TIL. . 3500 | WEAY, Tthuea, N, - e
KFUM, Colarado Spring KZKZ, Manila, T. 1.....0000 100 QUSTTG NG Mot gs e el
KFUO, St. Louis, Ma KZM, Oakland. Calif........... 100 | WEAM, North Plainfield, N. 2t Sel
KFUP, Denver, Colo KZR(ll M:milu'P L. 500 WEAN, Providence, R.' I.... 270 500
KFUR, Ogden, TTtah KZUY' Ba _m(; l.’ T 500 WEAOQ, Columbus, Ohion. .. 2 300
IKFUS, Oakland, Calit....... WAAB’ \:‘i‘. Orleans, Ta (ll)() WEAR, Cleveland. Ohio 750
KFUT, Salt Lake City, Vltah WAAD. Cincinnati, Obio.... 95 | WEAU, Sioux City, Yowa. 100
KFUU, Oakland, Calif.......... WAAF, Chicago, 1L... ano | WEAY, Touston. 500
KFUV, Springfield, WAAW, Omaha, Neb s00 | WEBG, Superior, 100
KFVD, San Pedro, Calif WABB, Marrisburg, T 10 | WEBD, Anderson, 15
KFVE, St. Louis, Mao.. WABC, Asheville, N. C. 29 | WEBE, Cambridgze, Ohio. 3 10
KFVG, Tndependence, K WABI, Bungor. Me. ... 100 | WEBH, Chicago, 111 5
KFVH, Manhattan, Kansas WABO. Ttachesler. N. 100 | WEBJ, New York, N 273 500
KFVI, Houston, Texas.... WABQ., Taverford, Pa. 100 | WEBL, New York 226 100
KFVN, Weicome, Minn. WABR, ‘Poledo, Ohio. 50 | WEBM, New York., N. Y 226 100
KFVR, Denver, Colo WABW, Wooster, Ohio . 50 | WEBQ, Harrishurg, 111 226 10
KFVS, Cape Girardeal WABX, Mount Clemens, Mi fon | WEBR, Buffalo, N. Y. 241 5o
KFVW, San Diego, Calif. WABY, Thiladelphia, Pa.. 50 | WEBW, Beloit, W 268 506 |
KFVY, Albuquerque, N. Mex.... 230 10 | WABZ, New Orleans, La.. 50 | WEBZ, Savannah, Ga 265 4
KFWA, Ogden, Titah............ 261 500 | WADC, Akron, Ohio..... 500 | WEEL, Boston, Mass 475.9 500
KFWB, Hollywood, Calif. 252 500 | WAFD, Port Turon, Mich. 500 | WEHS, Evanston, Il 202.6 10
KFWC, Thpland, Calif... 30 WAGM, Royal Oak, Mich., 50 WEMC, Berrien Springs, Mich...285.5 500
KFWD, Arkadelphia, 500 | WAHG, Richmond Hill, N. Y....315.6 500 { WENR, Chicago, TlI.... 1000
KFWF, St. Louis, Mo. 250 | WAIT, Taunton. Mass.......... 229 10} WEW, St. Louis. Mo... 100
KFWH, Chico, Calif... . 100 {| WAIU, Columbus, Ohio L2858 500 | WFAA, Dallas, Texas. 500
KFWI, So. San Francisco, Calif.. 500 | WAMD, Minneapolis. Minn 211 500 | WFAM, St. Cloud, Minn 10
KFWM, Oakland, Calif 500 | WAPHL, Auburn, Ala. 218 500 WFAV, TLineoln, Nebt........... 500

www.americanradiohistorv.com
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Call BROADCAST STA. L€ 3=
Letter Location FZ £
WFBC, Knoxville, Tenn. 50
WFBD, Philadelphia, Ia. 5
WFBE, Scymour, Ind... 10
WFBG, Altocha, Pa............. 100
WFBH, New York, N. Y........ 500
WFBI, Camnden, N. J..... 250
WFBJ, Collegeville, i 100
WFBL, Syracuse, 100
WFBN, Dridgewater, 10
WFBR, Baltimcre, Md.. 100
WFBZ, Gulesburg, 1I1.. 20
WFDF, ¥lint, Mich.. 100
WFI, Philadelphia, I 500
WFKB, Chicago, Il.. 200
WFRL, Brooklyn, N. Y... 100
WGAL, Laneaster, Pa...... 10
WGBE, I'recport, N. Y. 109
WGBC, Memphis, Tenn. 10
WGBF, Fvansville, Ind. 100
WGBI, Scranton, I'a... 10
WGBK, Jeohnstown, 1* 5
WGBM, Providence, R. 1. 30
WGER, Marshfichd, Wis 10
WGBS, New York, N. 500
WGBT, Greenville, S. 15
YWGBU, Iulford, Tk 500
WGBX, Orono, Me............. 14
WGCP, Newamk, N. Jo.......... 500
WGES, Oazk Park, IN.. a0
WGHB, Clearwater, Fla. il
WGHP, Detroit, Mich.. 1500
WGMU, Riclunongd 3ill, 2 Log
WGN, Chicago, II..
WGR, Buftalo, N. Y
WGST, Atlanta. G
WGY, Schenectady,
WHA, Madison, Wis
WHAD, Milwaukee. W 300
WHAM, Rochester, N. 100
WHAP, New York, N. 500
WHAR, Atlantie City. J 300
WHAS, Louisville, Ky.... S00
WHAT, Minneapolis, Minn. S00
WHAYV, Wilnington, Del... 100
WHAZ, Twoy, N. Y...... 25 Tomy
WHEB, Kansas City, ) 550
WHBA, 0il City, Pa 10
WHBC, Canten, Ohio. 10
WHBD, DLellefontaine, Ohio. 20
WHBF, Reck Island, Ilh......... 100
WHBG, Harrishurg, Pa.. 20
WHBH, Culver, Ind..... 100
WHBIJ, Fort Wayne, Ind 58
WHBK, Elsworth, Me. . 1
WHBL, Logansport. Ind. S0
WHBM, Chicago, 1i.. 20
WHBN, St. Petersburg, Fla 10
WHBP, Jehnstown, Pa........... 100
WHBQ, Memphis, Tenu. ]
WHBU, Anderson, Ind. .. 5 10
WHBW, Philadelphin, Pa..... 100
WHDI, Minneapolis, Minn...... ERD)
WHEC, Rochester, N. Y. 100
WHIK, Cleveland, Olic e
WHN, New Yerk, N. Y

WHO, Des Moines, lowa.

WHT, Deerfield, 1IL..

WIAD, Qeean City, N

WIAS, Burlington, Towa.

WIBA, Madison, Wis.

WIBC, St. Petersbury,

WIBG, Blkins Park,

WIBH, New Bedford.

WIBI, Flushing, N. 5

WIBJ, Chicago, Iil....

WIBI, Toledo, Ohio

WIBM, Chicago, Itl.............7

WIBO. Chicago, 1Il..

WIBR, Weirton, W.

WIBS, Elizabeth, N. i
WIBU, Poynette, Wis........... DR
WIBW, Logansport. Ind. 0 10D
WIBX, Ttica, N. Lt 150
WIBYV, Henderson, ( 28y 23
WIBZ, Montgemery, Ala.. 231 10
WIL, St. Louis, Mo...... 208 250
WIP, Philadelphia. Pa. 2 500
WIAD, Wace. Texas... 500
WIJAG, Norfolk, Nebr..... 200
WIJAK, Greentown, Ind.. 234 50
WIAM, Cedar Rapids, Iowa. 100
WIJAR, Providence, R. 1. 500
WIJAS, Pittshurgh, Ta.. 500
WIAX, TJacksonville. Yla. 1000
WIAZ, Mount Prospect. HI. 1500
WIBAs, TJoliet, INl...... 50
WIBB, St. Petersburg, 10
WIBC, La Salle, I1L 108
WIBG, Charlotte, N 10
WIBI, Red Bank. N. J..........2 230
WIBK, TYpsilanti, Mich. 10
WIBL, Decatur. Iil... 500
WIBN, Sycamore, Il 10
WIBP, Buftalo, N. Y... 50
WIBQ, Lewisbure, Pa.., 100
WIID, DMooseheart, TI. b

WIR, Pontiac, Mich....
WJY, New York,»N.
Wiz, New York, N,
WKAD, East Providenc

i
Y..
20
aan
500

(Continued on page 1441)
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& New Radio Frequency Recewer

1428
1IE fact is generally recognized, by
radio constructors and experimenters,
that a considerable portion of the
oscillation  trouble encountered in

tuned radio frequency receivers is caused by
direct magnetic {feed-back of efergy, from
one R.J7. stage to the preceding one. The
effect is most appreciable in sets employing
straight solenoid inductances (as such coils
ha\(. the most widespread external magnetic
fields) and is least noticeable in outfits using
transformers of the confined-field variety.

In general, the best results are obtained
from tuned R.I%. circuits when the magnetic
coupling between connected stages is at a
minimum. Manufacturers have not been
slow to realize this; and have cither devel-
oped some cfficient type of confined-field

09

By EDWARD SPIEGLER®

sign of the audio frequency amplifier.

the troubles with which is already
affiicted.

Bearing the above facts in mind, the writer
recently constructed a six-tube radio fre-
quency receiver, involving two stage of R.IF,,
detector, and one stage of transformer- and
two stages of resistance-coupled A.l", yet
operating with a simple two-dial control.
For the radio frequency transformers, which,
of course, are the most important single in-
struments, in almost any R.F. set, three coils
were used, wound in the shape of a figure 8.
They are known as “lemnis” coils, taking
their name from the shape of the mathe-
matical curve, the “lemniscate.”

a sct

WINDING THE COILS$S
Fach of these coils consists of a 13-turn
primary and a 103-turn secondary, both of

L

©® ® ©

L_C .

FOGOOO® © ©

No. 1, R.F. transformers; 2, variable condensers; 3, automatic ballast resistances; 4, resistances

for A.F. amplifier; 5, A.F. transformer; 6 and 7, A.F. tube sockets; 8, detector socket;
11, antenna;

15, -135v.; 16, [ 90v.; 17, +22%v.; 18, —““A”” and 4-4C7

tube sockets; 10, grid leak and condenser;

rransformer or adopted some system of inter-
stage shielding. From the home constructor’s
viewpoint, the confined-field unit is more con-
veniently incorporated into receivers than
shielded open coils; for under some condi-
tions the presence of shields may aggravate

9, R.F.
—“B”; 14 JUA”]
and 19, “Cc.”

Photos by courtesy of General Winding Co.

12, ground; 13,
—9v.

No. 26 C.C. enamelled wire, wound in hour-
glass shape to form an upright mnductance,
just three inches high. A simple winding
{form may be made by screwing two 4-inch
picces of round wood, 1 inch in diameter,
to a plain board, with a separation between

The reproduction is good, because of the de-

tn this article Mr. Spiegler tells how to construct a six-tube radio frequency receiving set that
wiil bring in the DX stations with good volume.

¥

T is against the policy of RADIO

NEWS to publish the names of manu-

facturers or of makes of instruments in
connection with the apparatus described in
these pages, but this information will be
gladly given prlvately If you are inter-
ested in any special instrumeonts described
here, address a letter to the I WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. DITOR.

centlers of exactly two inches. The wire is
simply threaded in and around the posts.
bound along the outer and inuer edges with
thin strips of adhesive plaster, and ther
slipped off.

The turns of wire are spaced a distance
equivalent to about half the diameter of the
wire, in order to réduce the inherent capac
ity of the winding. The smaller this capac
ity, the more shdrply does any inductance
tune when a variable condenser is connected
across it.

There are produced two distinct magnetic
ficlds of opposed respective poles. 1f the
upper end of the right-hand section of the
“hour-glass” form is a North pole, the adja-
cent left-hand end is a South pole; and as
unlike poles attract, the magnetic lines of
force flow together and form a strong, com-
plete circuit directly within the axis of the
inductances. The net result of the arrange-
ment is such that few lines of force extend
beyond the ends and sides of the coils them-
selves.

PARTS REQUIRED

Three of these “lemnis” coils have beern
used in this receiver, and are found to work
excellently, The following other parts are
required ;

One panel, 7x24 inches,

Gne sub-panel, 9x23 inches.

Two micrometer dials,

One battery switch,

One low ratio audio transformer,

One .00025-#f. grid condenser and 2-meg-
ohm leak,

Two Y4~ and one Vi-ampere ballast re-
sistances,

(Continued on page 1499)
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* Gencral Winding Company.

Above is shown the circuit diagram of this six-tube radio frequency receiver.

ing text.

www.americanradiohistorv.com

The different values for the parts are given in the accompany-
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A Balanced Tuned R. F. Receiver

NE of the greatest drawbacks of
receivers emploving one or more
stages of tuned radio frequency
amplification is the probability that
in the middle of a top-hole program they
will break into violent oscillation, with or
without any apparent canse. There have been
cries that rang to the blue heavens for a
circuit that has tuned radio frequency amplifi-
cation, but will not oscillate on any occasion,
alter it has once been instructed not to.

R T R T T RN IR IR R R R RN IR AN st

T is against the policy of RADIO

NEWS to publish the names of manu-

facturers or of makes of instruments in
connection with the apparatus described in
these pages, but this information will be
gladly given privately. If you are inter-
ested in any special instruments described
here, address a letter to the I WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR.

i
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In the receiver shown in the accompany-
g illustrations a circuit is used that more
ur. less fills the bill in overcoming this dis-
advantage of tuned radin frequency circuits
m general. A multitude of systems have
heen created for the elimination oi oscilla-
tions in this type of rcceiver; all the way

The outstanding feature of this receiver is that oscillations are completely under control at all
times. 11 will be found to be an excellent set for crowded districts as well as a great DX getter

By JOHN M. KIRKLAND

for less congested areas.

audio amplifier. However, the detector and
radio irequency tubes’ filaments are control-
led by the usual rheostats, while there is
another rheostat in series with the radio fre-
quency tube, which serves as a control for
the volume.

A couple of minor changes might be made

in the circuit as shown in the accompanying
diagram. In the first stage of the audio
irequency amplifier there might be substi-
tuted a 6:1 ratio transformer, instead of
the 2:1 as indicated. This suggestion is
for experimenters, who live at a consider-
able distance from a broadcast station and

R P Ry STy e N R e S TS

R oo i e

i

T R R R R PP e e T R AR

18 i

[# bt ﬁ}h - %

Pt RN o T N L S S T S T T B e e Ve RS
No. 1 indicates the variable condensers; 2, the R.F. transformer; 3, antenna coupler; 4,
A.F. amplifier tubeg; 5, detector tube; 6, R.F. tube; 7, A.F. transformers; 8, 5-plate con-
denser; 9, automatic filament controls; 10, high resistance rheostat; 11 and 12, filament

rheostats; 13, grid condenser, and 14, grid leak.
MW who desire more than the nsual volume from

their set. If a tube of the UX-120 type is

L00023 0 7
I
= T
=3
2 =
= == ;0

to be used in the last stage of the amplifier,
this change is advisable, as this type of tube
has a low amplification factor. If UV-199
tubes are to he used in both stages of the
amplifier this change should not be made.
The other change that might be made in

the diagram is the introduction of a double-

circuit jack in the plate circuit of the first
tube of the audio frequency amplifier. This
is for fans who live in the vicinity of large
cities where there are broadcast stations

whose volume would be too great for the

[ + A -

Above 1s shown the circuit diagram of the four tube receiver.
terminals marked .11, 4.2 and 3 are those for plate voltages.
connected if 90 volts are used on both A.F. tubes,

from the old-fashioned potentiometer to the
newest-fangled idea in lert-handed gadgets;
but most of them are fairly difficult to ad-
just and the tuning is rather complicated.
However, in this circuit, there is but one
slight adjustment to make for the elimina-
tion of the unwelcome oscillations, and that
is the variation of the small five-plate con-
denser (No. 8 in the views.)

The circuit for this receiver has one stage
of halanced tuned radio irequency amplifi-
cation, a detector which is tuned and its
sensitivity controlled by a resistance method,
and two stages of transiormed coupled audio
frequency amplification. A feature of the
set as huilt is that there are separate ter-
minals for the last stage of the audio ampli-
fier, so that the plate and grid bias voltages
may be varied and the hest results thereby
obtained. Often, the experimenter will recol-
lect, he has wished to try a different “B" or
“C" voltage on the second stage than that
used on the first; and these extra terminals
are provided for this purpose. Instead of
rhieostats ballast resistauces are used in the

B o+t 42 +3 MT. END.

house.
J' CONSTRUCTION
From the front view of the panel and the
i J other illustrations a good idea can be had

of the position of the various instruments.

The panel, which is 7 x 18 inches, is first -

drilled for the condensers and the three rheo-
(Contimued on page 1478)
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It will be noticed that the
The last two may be

R
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R
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The rear view of the receiver: 1, the variable condensers; 2, the R.F. transformer; 3. the
antenna coupler; 4, A.F. amplifier tubes; 5, detector; 6, R.F, tubes: 7, A. F. transformers;
8, compensating condenser; 9, automatic filament controls; 10, high-resistance rheostat:
11, terminal board.
Photos by courtesy of General Radio Company
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The Ghirard 8 Super-Heterodvyne

T is against the policy of RADIO

NEWS to publish the names of manu-

facturers or of makes of instruments in
connection with the apparatus described in
these pages, but this information will be
gladly given privately. If you are inter-
ested in any special instruments described
here, address a letter to the I WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR.

HE super-heterodyne method of radio

reception has been the target for

probably more unjust criticism than

any other receiving system we have.
Cheoretically the system is sound; but prac-
acally it has not worked out in popular
favor to a degree anywhere near commen-
surate with its real worth.

In the majority of cases when accepted
cheory and actual practice do not agree, there
s something wrong with the actual practice.
Either the theory has not been carried out
taithiully in the construction, or it has not
been applied correctly. In the case of the
super-heterodyne, both reasons seem to ap-
ply: first, many sets offered to the public
have been fostered by men who have had
axes to grind ; secondly, about 99 per cent. of
the sets have been of the slap-up test-out
variety. Other reasons are, the exaggerated
claims made by the sponsors {or distance and
selectivity, which can never be duplicated by
anyone building the set—leading to keen dis-
appointment and discouragement on the part
of the fan.

Lastly, most of the care and thought seems
to be given to the electrical part of the set,
che mechanical construction being left to take
care of itself as best it can. For instance,
~hat is the use of paying extra money for a
set of efficient variable condensers, if the
panels are made of a material which will
warp and buckle under the strain of the
weight of the instruments? Penny-wise and
pound-foolish seems to be the rule, rather
than the exception, in some radio construc-
€101

The super-heterodvne should surpass all

_=ircuits for distance and selectivity. Distance
features are obtained by the use of cascade
R.F. amplification, sclectivity is brought
about by the use of a loop aerial. ILoop
reception is, of course, very desirable for its
-nmvenience, portability and selectivity.

By ALFRED A. GHIRARD, Asso. A.l.E.E.*

d super-heterodyne receiver that will bring in distant stations on a 15-inch loop is a most de-
sirable sct to have, in the opinion of the majority of fans.

good “‘super-het.”

RESULTS WITH THE SET

The Ghirard VIII has been in the pro-
cess of development for a period of four
months. The second detector and audio fre-
quency amplifier circuits were developed
nearly six months ago in conjunction with
M. B. Sleeper, during work on another type
of set. Everything possible has been done
to procure parts which are not only efficient
electrically but up-to-date, small in size and
able to stand up under long usage. The
circuit is smmilar in some respects to that
developed by R. W. Cotton.

At the writer's laboratory on the south
shore of Staten Island (which is particu-
larly bad ior loop reception on account of
large adjacent bodies of water) all oi the
local stations, all Chicago stations. Elgin,
Hlinois, WGY, KDKA, WRC, WPG, and
Philadelphia stations can be brought in on
the loud speaker, consistently any night, at
any time during the hours of broadcasting.

The loop used is only 135 inches square,
and absolutely no interference is encountered.
Tuning is accomplished with the two main

100
CALIBRATION CURVES FOR >
S0f— _ GHIRARD YuI
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This pair of calibration curves indicate how
simple a matter it is to log the Ghirard VIII.
for tuning.

dials, auxiliary volume control being obtained
by the use of the potentiometer—simplicity
personified! The rheostats need be adjusted
only occasionally to malke up for changes in
“A” battery voltages.
CONSTRUCTIONAL DETAILS

You will notice iram the circuit diagram
that cight tubes of the UV 201-A type are
emploved. The loop is tuned by a 0.0005
wf. straight-line frequency variable conden-

No. 1 is the antenna condenser; 2, coupler;

* (Author’s rights reserved)

3, oscillator condenser;

4 and 6, rheostats; 5,
potentiometer; 7, A.F, transformer; 8, intermediate transformers: 9, resistances; 10, .000045 mf
condenser; 11, grid leak and condenser, and 12, terminal board.

www.americanradiohistorv.com

IV e recommend vhis receiver as a

ser. The first detector and oscillator tube:
are coupled together by means of the oscil
lator coupler. The rotor coil of this coupler
is adjustable, but when once set need neve
be touched again. The primary of the filter
transformer 1s shunted by a 0.001-u#f. fixec
condenser. This serves, not only to sharper
the tuning, but also as a by-pass for the fre
quency of the incoming wave. Energy from
the plate of the first tube is fed back to the
grid circuit loop by means of the 45-uuf
midget condenser.

By wusing a three-tap loop, with thi
scheme, we obtain regeneration in the firss
tube, resulting in increased sensitivity, sharper
tuning of the loop condenser and marked di
rectional properties in the loop. Following
this we have three stages of intermediate fre:
quency amplification at 3,000 meters, with s
400-ohm potentiometer to control oscillation
In the actual operation of the set it has never
been found necessary to make the grids of
these tubes positive (using 67%5 volts on
the plate), so that “B"” battery consumption
is reduced to a minimum.

The rest of the A.F. amplifier may per
haps seem to be built back end forward, hav-
ing the first stage resistance-coupled and the
second stage transformer-coupled. It is wel)
known that for maximum efficiency in
vacuum tube circuits, the impedance of the
coupling device should be equal to that of the
plate circuit of the tube it works in conjunc
tion with. This allows the use of a stage of
resistance-coupled amplification following the
detector, using a 0.1-megohm coupling resis
tor.

The second stage of audio is transformer-
coupled, with a transformer which has &
flat amplification curve, preserving the fine
quality of reproduction; the amplification of
the transiormer is unusually high, being
nearly twenty. This combination gives us
an A.F. amplifier working most efficiently
with the detector tube, with a saving in
cost of parts and increase in volume and
clarity. By-pass condensers of the values
shown are used.

The jack arrangement is unique. The#
jack permits plugging in of the phones afte:
the first A.F. stage, and also controls the
filament of the last tube. The loud speaker
is permanently connected to the set at the
rear by binding posts. This does away with
unsightly plugs and cords at the front of the
sct when the speaker is used. When the
phones are wused, inserting the phone plug
in the jack automatically disconnects the
loud speaker and the filament of the last
tube. This filament control feature does not
introduce any difficulties in the wiring
1-uf. Dy-pass condensers are used to by-pass
the R.F. currents from the I.F. (intermed;
ate) stages and from the plate of the detec
tor tube. This greatly improves the quality
and stabilizes the set. Further by-passing i
obtained by running all the filament leads
parallel and close together.

CONTROLS

The left hand rheostat on the set has &
resistance of 6 ohms and controls the oscilla-
tor and LF. tubes. The center rheostat o
10 ohms controls the two detector tubes
The one on the right, 30 ohms, gives inde
pendent control for the last tube. The first
AF. tube is controlled by a 1-A amperite
This permits of cutting the last tube ip
and out without affecting the brilliancy of
the one preceding it. Provision is made for
the use of a “C” battery on the A.F. tubes

The set is built around the helical-wound
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transformers designed-by Prof. Bowles. The
intermediate [requency (3,000 meters) trans-
formers are matched to one-twelfth kilocycle.
They are primarily of the air-core type, with
a very small quantity of iron in them. This
broadens the peak sufficiently so that great
amplification is obtained, without any cutting
of the side bands to cause poor quality in
the reception. The filter transiormer is of
the air-core type, tuned to a sharp peale by
the use of a .001-zf, fixed condenser across
the primary winding. It is absolutely neces-
sary to have this .001 coudenser of the proper
capacity.

The two 0.0005-pf. straight-tine Ire-
quency condensers are slightly larger in size
than the usual 0005 condenser; but it was
thought best to sacrifice space in this case,
for sturdy mechanical construction and elec-
irical efliciency, and the advantage of per-
fectly-balanced rotors. The rheostats are but
144 inches in diameter.  The potentiometer
is sturdily built, and operates with amazing
smoothness.  T'he filament lock switch en-
ables the owner to lock the set when not in
use, so that children or others cannot turn
on the tubes.

The front panel measures 7 x 21 x 3/16
inches ; the tube panel 7 x 20 x 3/10 inches;
the main binding post panel 3 x 174 x 3/16
inches; and the loop binding post panel
25 x 1 x 3/10 inches. Hard rubber pancls
are not suitable for a set of this type, as
hard rubber is not strong enough mechanic-
ally to carry the weight of the instruments
without warping; one ol the strouger insu-
lating compositions must be used. The two
panel support brackets serve to fasten the
tube panel rigidly to the front panel. The
weight at the center ol the panel is sup-
ported by two small brass angle brackets.
This method of construction results in a
rigid outfit. The set can be grasped any-
where in oue hand, so that its entire weight
is suspended, without damage either to wir-

ing or any of the parts or panels. This is
a good mechanical test for any set.
ARRANGEMENT OF PARTS

You will notice that the tube sockets,

transformers, and resisto-coupler unit are

fastened to the tube panel.  Practically all

of the wiring is carried down under the

tube panel. This 1s made possible by the use
of No. I8 tinned copper wire, covered where
necessary with varnished tubing.  The fla-
ment wiring is kept bunched, in order to take
advantage of the by-passing effect. resulting
in improved quality. There is less wiring in
this set than in the ordinary 5-tube tuned
R.I5. set; this has been accomplished hy a
very careful study of the relative location of
parts and wiring.

00025 MWA+-2 MEG,
MF -1

Lo

0005 MF

z

~and panel.

A hasty glance at the bottom view of the
tube panel might lcad one to think there are

_exceedingly long leads, but closer inspection

shows that practically all of this wiring is
for the filament circuits, in which moderately
tong leads bunched together are advantagecous
rather than a detriment. It is important to
note that the parts have been so arranged
that the grid and plate leads between the
tubes and LI°. amplifying transiormers, on
top of the tube panel. have been kept down
to the unbelievable length of “one-quarter-
inch.”

Since each transformer is separated from
the next by a tube socket (274 inches), there
is no possibility of interaction due to stray
fields.  The first detector and oscillator grid
condensers are fastened directly to the un-
derside of the tube panel, by removing the
grid terminal screws [rom the sockets aned
running longer screws through the terminals
This makes the grid leads about
14 inch long, and simplifies the wiring. The
oscillator coupler shaft is cut off -flush with
the brackets and the collars adjusted as
shown. The brackets are flattened out some-
what so the coupler lies flat against the
front panel. The panel is blind-drilled and
tapped on the rear side so that the coupler

Here is the view beneath the sub-panel:
control;

is fastened to the panel with 0-32 R. H.
machine screws, without having them show
on the front.

If vou can possibly manage i, have the
front panel grained, or “dull finished,” and
engraved.  This gives a professional touch
to the set which is always a satisfaction to a

00025
MF.

¢
10 OHM [
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‘With but two controls, the Ghirard VIII is

very easy to tune: the oscillator coupler adjust-

ment is permanent. Rheostats (left to right)

6-, 10-, 30-ochm. Potentiometer knob in upper
right.

man “building his own.” The filament switch
and jack are kept under the tube pancl.
The two 1-u#f. by-pass condensers and am-
perite are fastened under this panel with 14
inch 6-32 . 11, machine screws.  The battery

binding-post  strip is supported by two
nickeled brass posts, 3§ by 334 inches. This
strip may be kept down lower, but the

author prefers the high mounting, as it is
very convenient to get at these tlerminals
when the sct is installed in a cabinet. The
loop terminal strip is mounted directly on
the loop tuning condenser, by mieans of two
nickeled brass rods, 5/16 x 34 inches, thread-
ed 1o take 0-32 screws. The right-hand one
also serves to connect the right-hand binding

T
e

& Twist
RO et ﬂ.’.:g. Ay

No. 13, the by-pass condensers: 14, automatic filament
15, filament control jack; 1

and 16, filament switch.
post directly 1o the end plate and rotor of
ihe condenser.

WIRING

An explanation of the connections to the
five terminals ol the oscillator coupler will
(Continued on page 13033
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Above is shown the circuit diagram of the Ghirard VIII. The filament cpntrol jack controls also the last tube, which does not operate when the

plug is in.
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Photos courtesy of Samnson Electric Co

No. 1 is the R.F. tube socket; 2, the detector tube socket; 3, one of the A.F. amplifier sockets; 4, variable condensers; 5, antenna inductance:
6, R.F., transformer; 7, tickler coil; 8, rheostat; 9, neutralizing condenser; 10, A,F. transformers; 11, baseboard supports.

‘How To Construct the DX4

HE newer circuits designed for kit
manuiacturers show a decided trend
toward fewer amd more cfficient
stages of tuned radio frequency am-
plification. This is due, in part, to the diffi-
cultics in tuning presented by a three-dial
set, and in part to general {featurcs of
economy and simplicity in construction. Per-
haps the- most important reason for this

change lies in the fact that the. neutralizing

or balancing methods used on many three-dial
sets malke them inefficient on the broadcast
waves above 375 meters. It is a simple mat-
ter, on the other hand, to design a single
stage of tumed, balanced radio {requency
amplification which will have about the same
efficiency on all wave-lengths within the
range of the tuning controls.

The DX4 receiver, shown in the photo-
graphs reproduced on this page, was de-
signed especially to bring in distant stations
with good volume. For this reason low
Tosses and sharpness are the fcatures most

~ to control the tendency to oscillate.

By A. K. LAING

stressed. As only one stage of tuned radio
frequency is used, it is unnccessary to in-
troduce losses and broad tuning in order
This
makes the overall efficiency about equal to
that of the usual five-tube receiver, and sim-
plifies the tuning operation.

T is against the policy of RADIO

NEWS to publish the names of manu-

facturers or makes of instruments in
connection with the apparatus described in
these pages, but this information will be
gladly given privately. If you are inter-
ested in any special instruments described
here, address a letter to the I WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR.

THE CIRCUIT OF THE DX4

One stage of balanced tuned radio fre-
quency amplification is followed, in the DX4,

Top view of the DX4 receiver.
able condensers; 5, antenna inductance;

6, R.F. transformer: 7.

No. 1 is the R.F. tube; 2, detector; 3, A.F. amplifiers: 4. vari-

tickler coil; 9, neutralizing

condenser; 10. A.F. transformers: 12. rheostat.

WWW . americanradiohistorv.com

by a regenerative detector and two stages o1
low-ratio transformer-coupled audio ire
quency amplification.  Both the balancing
system and the radio {requency transformer
are unusual in design. The former em-
ploys a small variable condenser, a radio
frequency choke coil, and a by-pass condenser
in a novel arrangement which departs from
the usual “\Wheatstone's bridge.”” The radic
frequency transformer has a provision for
varying the coupling. The importance o}
this feature will best be realized by those
who have rcad Mr. Harris's article or
coupling in the December issue of Rabpie
NEws.

Referring to the illustrations, the coi)
mounted at right angles to the front pane
is the antenna coupler. It consists of ar
18-turn primary and a 54-turn secondary
wound at a distance of 14 inch apart on &
2V5-inch tube. In the center of the set. and
at right angles to the sub-panel. may be
seen the interstage transformer and tickler
coil. The transformer secondary of 54 turns
is wound on a tube identical with that of the
autenna coupler.  \Within this tube revolve
two 2-inch tubes; the top one bears the
tickler winding of 16 turns of fine wire. the
lower one the primary of 30 turns. These
coils may be made by the builder. but it wili
he found most satisfactory in the long rur
to purchase them ready-made, as the con
struction of bearings for the vario-coupler i«
a particularly hard task.

COMPONENT PARTS REQUIRED

front panel. 7 x 18 x 3/16 inches.
base pancl, 7 x 17 x 3/16 inches.
filament control jack,

rheostat, 30-ohm,

rheostat, 10-ohm.

variahle condensers. S.I..F. .0005-uf,,
interstage transformer and tickler,
antenna coupler.

sockets for UV-201A tubes.

low ratio audio frequency transformers,
1 fixed condenser, .00025-uf.,

[ IS T N S
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1 fixed condenser, .0005-pf. (with grid leak
clips),

fixed condenser, .001-ui.,

variable neutralizing condenser,

grid leak, 5-megohm,

radio frequency choke coil,

L 4

—_ e s

on a core ¥ inch in diameter. Directions

for making a suitable choke will be found in

Mr. Hatry’s article in the February issue of

Ranro News, entitled “A Balanced Reflex.”
ASSEMBLY

The top and rear views should give a

W

L

?
)
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The four-tube, tuned radio frequentcy regenerative detector receiver called the DX4,

10 binding posts,
2 panel brackets.

The radio Trequency choke coil mentioned
ahove may be purchased with the complete
kit if the builder desires, or it may be made
at home. Tt should consist of several hun-
dred turns of fine wirec (No. 36 or smaller)

clear idea of the arrangement of parts. It is
not necessary to follow rigidly the exact spac-
ing shown, but the gencral scheme of the
fayout shown should be adhered to. Refer-
ring to the top view of the set, the socket
at the left is for the radio {requency tube.
Next comes the detector socket. The socket

Five Minutes of Radio for

NE of the favorite pastimes of the
American people is dropping coins
m a slot. There are the familiar
weighing machines in every railroad
station, which {for the sum of one cent will
indicate your correct weight.  There are
nmichines scattered all over the country that
dispense chewing gum, candy and other cat-
ables for the same amount. 10 your boots
need shining, there is no need to wait for
thie shoe-shine artist; go to the ncarest shine
muchine and place your shoes in its care.

Not to be behind the trend of the thnes,
the radio slot machine has made its appear-
ance. If you forget to bring your pocket
portable receiver with you, and there is a
program on the air that you are particu-
larly anxious to hear, just wallk into a store
that has one oi these radio receiver slot
machines, drop a mckel 1 the slot, set the
two dials of the set—and your station will
be heard from the loud speaker in the top
of the machine.

HOW IT OPERATES

This slot machine made its appearance
recently i Philadelphia and consists of a
five-tube radio {requency receiver, having
one stage tuned R, one stage of fixed
R.I., detector and two stages ol audio {re-
quency amplification. There is also a timing
mechanism which limits the reception to five
minittes.  On the side of the machine next
to the slot in which the nickels are deposited,
is a table showing the times when stations
are broadcasting and also the necessary dial
settings of the receiver.

The small knob below the slot is turned
after the nickel is deposited.  This starts
the motor which operates the timing mechan-
ism.  After four minutes of music a red
electric lamp lights in the front of the cabi-
net, warning {he listener that if he wishes to
continue the reception bevond the period of
another minute another nickel must be
dropped in the slot.  This must he repeated
cvery five minutes. The opening of the loud
speaker horn is hehind the grill work above
the dials of the recciver, and the timing
mechanism is under it

Before long, it is possible these machines

By JOSEPH RILEY

will be as common a sight as the many dif-
ferent types of vending machines that are
familiar to cverybody today and then the

Panel view of DX4 receiver.

at the right rear is in the first audio {re-
quency stage, and the one necar the panel
at the right is the sccond audio.

The rheostat appearing at the left in the
front panel view controls the detector tube
only. Its resistance is thirty ohms.  The
one at the right controls the three amplifier
tubes, and has a resistance of ten ohms.

The jack used has an auxiliary pair ol
contacts msulated from the two which malke
contact with the plug.  These close the
fitament circuits of all the tubes when the
plug is mserted. :

The condensers used in the set made in
the Rapio NEwsS LABORATORIES are unique
in the S.0.IF. field for their compactness,
Some S.LLTE condensers in the zero position
take up six or more inches of lateral panel
space, and as much as thirty square inches
15 needed to allow for the swing of the
clongated rotor plates. The condensers used
in this set take nup a maximnm lateral space
of 314 inches and a total arca of eight
square inches on the panel.

(Continued on page 1491)

a Nickel

American boy and girl will have another
slogan, “Papa, gimme a nickel I wanta
hear some radio music!”

When a nickel is dropped in the slot, your favorite radio station can be tuned-in by the two

dials on the front of the cabinet.

WWW . americanradiohistorv.com

© Wide 1World Photos.
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The Doughnut Five

stage has been reached at which no type
or make can be called the best from
every aspect. All sets manufactured
by reputable companies, and all circuits de-
siened by prominent radio men, are good,
just as all automobiles are good. But, just

i N radio, as in the automobile field, a

The view undcr the sub-panel: Nos. 6.

frequency transformers.

the R. F.

By ASHUR VAN A. SOMMERS

The receiver described in this article takes its name from the type of ccils used in the radio
It should prove an interesting receiver for the set builder.

and sharpness there is no doubt whatever
that a properly constructed solenoid is best.
But solenoids are the most difficult coils
to neutralize, or to stabilize. The field of
the solenoid suitable for broadcast reception

is large, and it interlinks with other coils

and with the wiring of the set, causing all

transformers; 7, the A, F. transformers;

8, the potentiomeater. and 9. the flament switch.

as different people choose different cars be-
cause they excel in some one feature, such as
speed. or power. or simplicity, or economy. so
different individuals choose different radio
sets because they appeal in some particular
{eature.

The choice in the ficld of tuned radio
frequency receivers comes down. largely. to a
decision whether sharpness. sensitivity, or
stability is most desired. No receiver now
available presents the ultimate in all three
characteristics. Many fans believe that sta-
bilitv is the most important feature of all,
and prefer a set which is perfectly stable.
even if sensitivity and sharpness are reduced
a trifle. °

The deciding feature in most radio fre-
quency sets is the type of coil used in the
inter-stage transformers. In the January
issue of Ranio News (page 986). an article
was published entitled “Which Type of Coil
1s Best?” This article brought out the fact
that plain cylindrical single-layer coils have
the lowest losses of any type. The writer of
the article stated. however, that he consid-
ered the coils merely from the aspect of re-
sistance at high frequencics. Tfor volume

Photos by courtesy of the Reichman Company

kinds of feed-bac't squeals unless great care
is taken to insure zero coupling hetween all
coils. Even when this is done. capacitance
coupling will be enough to cause a good deal
of trouble over part of the wave-length
range.

L

T WNITT:

FT is against the policy of RADIO
NEWS to publish the names of manu-
facturers or of makes of instruments in

connection with the apparatus described in

these pages, but this information will be
gladly given privately., If you are inter-
ested in any special instruments described
here, address a letter to the I WANT TO

KNOW DEPARTMENT, enclosing

stamped return envelope. The names and

addresses of the manufacturers will be given
free of charge. —EDITOR.

g Lo

So for those who wish to construct a set
which will be as stable as possible, it will be
found that the toroids are ideal. Actually,
the difference in efficiency between solenoids
and toroids is slight. When we consider that
it is very oiten necessary to introduce losses
into the circuit deliberately, in order to con-
trol oscillation. the difference in efficiency
may be discounted entirely. Those who are
interested in an exact cvaluation of toraids
are referred to an article entitted “All About
Toroid Coils” in this issue.

CONSTRUCTIONAL DETAILS

No specific parts are recommended for the
set. as meritorious apparatus of any make
may be combined for this circuit. The com-
plete list of components follows:

1 Toroidal antenna coupler coil,

2 Toroidal inter-stage coupling transformers,
3 Straight line frequency condensers,
.0005-u1.,

(Continued on page 1502)
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400 OHMS.
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The circuit diagram of the Doughnut Five is shown above.

o
C- L.SPEAKER
The only adjustment. beside that of

the three tuning condensers. is the -otentiometer, for regulating the grid bias on the R, F. tubes.

No. 1 indicates the R. F. tube sockets: 2, the detector socket; 3. the A, F. amplifier sockets;
4, the variable condensers, and 5, automatic filament adjusters.

www.americanradiohistorv.com
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AMAZING STORIES

The -new scientific fiction maga-
zine, issued by the publishers of
this magazine, will be on sale the
first of each month. The April is-
sue will contain stories by Jules
Verne, H. G. Wells, George Allen
England, and many others.

Brim full of scientific fiction of

the type you enjoy now in this
magazine.

A big magazine, with a big new
idea.

Edited by Hugo Gernsback.
For sale on all newsstands.
25c¢ the copy.
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A Duplex Crystal-Detector Hook-up

Utilizing Both Ralves of the Wave*

This article will appeal to the experimenter who likes to work with crystal detectors. By using
two crystal detectors it is possible to get maximum results with very little trouble in wiring

HE majority of broadcast receiving

sets (in Central Europe, where dis-

tances are short) use crystal detec-

tors, which are popular because of
their cheapness, simple construction and casy
operation. This is cspecially truc of broad-
cast listeners; for the beginner who wires
his own set is apt to look on the simple crys-
tal with contempt, and often hook it up to
various tlube circuits, getting less satisfac-
tion in the end than a good crystal set wonld
have afforded, under equally favorable con-
ditions.

I

FiG.1

The crystal detector hook-up shown above
utilizes but one-half of the incoming radio
wave, thereby wasting a great deal of energy.

It is true the crystal receiver can deliver
av more cnergy to the phones than it receives
from the antenna, less the necessary amount
of loss. No amplification connections, (in
‘cascade”) are possible from the crystal.
But we can find out what is necedinl for
satisfuctory reception from local stations if
we study one factor, economy of signal

' LU\A[\[\[\VAJ\ [\Vf\[\
RRAUARRASAY'

F1G.3

A carried wave that is modulated, in which
form it is rececived on an antenna.

energy, that is to say, obtaining the greatest
amount of reproductien irom the current re-
ceived by the antenna.

The loss of cnergy in coils, condensers,
crystal, ctc., can he himited to a simall amount
by very careful sclection of purts and highly
insulated mounting. But many a radio he-
ginner has met with a great deal of trouble,
because the crystal in an ordinary hool-up,
tike Fig. 1. transmits to the headset only

PHONE PHONE
4000 0-IMS 4000 OHMS

F16.7

Method of connecting head set for use with
Duplex system of crystal detection.

® From Radio Amateur, Vienua.

changes.

one-half of the oscillations which it receives,
and the other half of the signal energy is
lost, so far as reproduction is concerned.

*AAAAMAAARARR
- TUVVYUTUT VY

‘ FIG.2
A carrier wave before it is modulated at the
broadcast station.

THE CRYSTAL TRANSMITS HALF-WAVES

As we all know, the action of a crystal
receiver is, briefly, as ifollows: the waves
modulated by voice or music at the broad-
cast station (Figs. 2 and 3), follow each
other with a rapidity too grcat, or, as we
say, with too higli a {frequency, to put the
diaphragms of the head-phones into vibra-
tions causing audible sound. They are there-
fore conducted through the crystal, which
has the peculiarity (like the action of a valve)
of letting half of the oscillation of the
radio wave pass through it. (See Fig. 4).
Accordingly the telephone receives only di-
rect-current impulses of a low frequency, but
to which the diaphragms respond, so that
sound is transmitted to the ear.

The loudness of reception from the set

Z;__: F1G.6

=

By employing two crystal detectors and two

head-phone sets as shown in the above diagram

both halves of an incoming radio wave are
rectified.

now depends upon the amplitude or height of
radio waves (see A in Fig. 5) which is gov-
erncd by the amount of incoming encrgy, by
the size of the antenna, and several other
factors. The incoming oscillations in the
negative direction are held back from the
phones by the detector (IFig. 4) and there-
fore hali of the incoming cnergy is ncces-
sarily unused, independently of the unavoid-
able losses in the set. This reduces the 'oud-

' }; A%/l‘;{/ /.\'ll "vilva/“:. '/
: Z J’/Z///'////////}/ /}/ 2l
F1G.4

Only one-half of the received modulated wave
is passed to the rest of the circuit after rec-
tification by the crystal detector.

ness of reception, and occasions loss which is
unnecessary in a crystal set.
USING THE WASTED HALF-WAVE

It is possible, by the use of two oppo-
sitely-connected ™ crystals, to utilize both
halves of the wave, thus taking advantage
of almost the entire energy received, and
bringing up the reproduction to its maximum
value in this receiver. Fig. 6 shows a hools-
up which does this, by employing two separ-

www.americanradiohistorv.com

ate head phones, each of which gives ap-
proximately the loudness of reception pos-
sible with a single phone on a single crystal-
circuit. To concentrate this more efficient
utilization of energy, in a single headset, two
methods are available.

First, one may connect up a double head-
set, cach of whose phones has 4,000 ohms
resistance. Customarily the two are con-
nected in series, but we change the leads
so that cach is connected individually (IVig.
7). and then complete the circuit as shown

:

How a single pair of phones can be connected
in the Duplex circuit to get full-wave rectifi-
cation.

-

———— |

FiG.8

in Fig. 8. In this the maximum amount of
energy is brought to the phones, and therchy
the loudest reception is obtained that is
possible from an unamplified crystal sct.
The hook-up may be varied.

Sccondly, the same end may he attained
by the use of two transformers; that is,
the amount of cnergy obtained from the
two crystals is brought to a single head-
set. For this purpose two transiormers with

+ \/T\/\/
*A
- FIG.5

The loudness of signals in the phones depends
upon the amplitude, A. of the rectified radio
wave.

a very low step-up ratio (1:2, or, at most,
1:3) arc hooked up in accordance with Fig.
9. The correct polarity of the set must be
kept, so that the currents in the secondary
coils of the transformers shall not be work-
ing against cach other.

This hook-up has the advantage that an
ordinary headset can be used without change;
but it is somewhat difficult to find two trans-
formers exactly matched. Theoretically, to
get the best results with a particular head-
sct, the alternating current resistance of the
primary windings of the transiormers should
be exactly equal to that of a 4,000-ohm hcead-
set; and that of the secondary windings

(Continued on page 1468)
N F1G.9

By using two low ratio transformers, a head
set connected in the usual way (in series) may
e used.

AFT
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Dﬁ’ferent commercial makes of toroids: 1, Orbit;
7, Erla ClI‘ClOld:.,

2, Nolte Circoils;
, All-American; 9, Feri Coil;

3, Bremer-Tully; 4, Radio Foundation Torocoﬂ
10, Naxon' 11, Wybo Hexmds.

5, Thorola; 6, Summit;

All About Toroid Coils

By SYLVAN HARRIS

There has been much ado about toroidal coils for the last several months; but strange to say,

on toroids.

HIE toroidal coil has been used for a

long time in various ways in labora-

tory work, and I believe, to some

extent in telephone work. The shape
of the toroid is that of an anchor-ring, by
which name it was generally known until the
recent enthusiasm in radio circles for that
type of coil. In radio circles the coil is
generally known by its mathematical name,
mn its various forms. The noun is “torus,”
the adjective is “toroidal” the form ‘“toroid”
is a substantive adjective. It is by this latter
form that the type of coil shaped like the
homely “doughnut” is generally known in
radio circles.

In the January issue of Rapio NEwsS an
article was presented by the present writer,
in which the high frequency resistance of
coils of various types was discussed. In that
article were included cylindrical coils, tor-
oidal coils, and various other forms. The
article avowedly dealt only with the resist-
ance of coils; nevertheless some readers took
exception to the fact that I was dealing
with only one phase of the subject, for the
reason ‘that, as one correspondent states,
Yoo your article lays undue stress on a
pomt which, although important, is not para-
mount; that is, the inductance-resistance
ratio. The primary inductance, mutual in-
ductance and coupling coefficients have more
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nothing of a quantitative nature was published about them until January, 1926, when RabpIO
NEWS took the initiative. In that issue appeared an article by Sylvan Harris on the resistance of
various types of coils, which has caused considerable discussion, especially with regard to the data
This article, completes the subject from the standpoint of design.

bearing on the actual operation than the
points stressed in your article.”

This correspondent was intimately in-
terested in the manufacture of toroidal coils,
the L/R ratio of which, it was shown in my
article in the January issue of Rapro NEws,
is generally lower than the ratio for single-
layer cylmdrlcal coils. He goes on to state,

. It is true that it is not pos-
51b1e to keep the radio frequency resistance
of a toroidal coil as low as that of an equiva-
lent solenoid,” which seems to be in agree-
ment with the findings of the Rapro News
laboratories.

Howerver, the point is, that it is impossible

200

\
TN

to cover adequately all phases of any frwen
subject in a single article in anv magazine.
Volumes may be written on the properties
if coils. In the article referred to, the writer
purposely omitted all considerations other
than resistance, intending to leave the other
phases of the subject until this present ar-
ticle. The reason for this is an important one.

Perhaps the most important difference bhe-
tween cylindrical and toroidal coils, seen
from the radio viewpoint, lies in the fact
that the toroidal coils have a coufined mag-
netic field, whereas at the ends of the cvl—
indrical coil the field spreads out; the in-
tensity of this field may, when the Ienvth of
the coil is not much greater than its dia-
meter, be relatively great at some distance
irom the ends of the coil. There is oppor-
tunity then, for electromagnetic coupling to
be establlshed between the circuit contain-
ing this coil and any other circuits which
may be linked by this spreading magnetic

w field. A general idea of the dlstrubutlon of
@ \ 2001h the magnetic fields of the two types of coil
140 K3 H may be obtained from Fig. 1.
w This property of the tormd has been so
& 1 emphasized in the text and advertisements of
1202 . : } radio publications that all other points seem
£ \ \ \ to have been either forgotten or taken for
2 \ \ |30}Jh granted. This is a peculiarity of the radio
. industry. No one item should ever be con-
jo0
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small diameters.
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This graph shows the large number of turns
and length of wire required in these toroids to
give an inductance of 100 microhenries.

sidered to the exclusion of all the others.
In the case i point it was unnccessary to em-
phasize the excluded items, for this was one
article balanced against the hundred others
which emphasized and repeated the others.
The importance assigned to a thing is not
always inherent; the importance assigned to
it depends not only on the inherent import-
ance, but also the distance from which it is
viewed.  Betelgeuse is infinitely greater than
our mighty sun, but can be studicd only
through a powceriul telescope, merely because
it is several thousand light-years away.

An mgenious method of explaining why
the magnetic ficld of the toroid is confined,
suggested by one manulacturer's advertise-
ment, Is illustrated in 19g. 20 Imagine a
number of ordinary cylindrical coils con-
nected i oseries and arranged in a circle.
The windings ol the coils are all the same,
so that the N pole of cach coil is adjacent
to the S pole of the next coil.  Since unlike
poles attract, the scparate magnetic fields
ol the different coils will be drawn in and
combined, so that a continuous field around
the circle will result, and the leakage field
outside the coils will diminish.  When suffi-
cient coils are added and the circle com-
pleted, we will have the toroid with its con-
fined field. There is some little leakage field
from a toroid, which, however, is small com-
pared with the spreading field of a cylindrical
coil. It will be noted that the toroid has no
poles.  This s hecause (referrine 1o the
circle of coils in IFig. 2) the adjacent N and
S poles combine 1o neulralize cach other.

The toroidal coil, with its confined field.
finds its most important application in radio
frequency amplifiers, where it 1s desirable to
prevent magnetic coupling hetween the vari-
ous stages. If coupling exists between the
input and output circuits of any stage or
stages sclf-oscillation is likely to occur, or
the amplification may be diminished, or both.
Besides this, the linking of the spreading
ficld of a cylindrical coil with pieces of metal,
such as the plates of a condenser, or the
casing of an A.IY. transformer, is likcly to
cause perceptible losses in the system, with
the attendant lack of sensitivity and broad-
ness of tuning.  There is no douhbt that all
these cffects occur; there is considerable
question, however, as to the magnitude of
these effects, and as to whether it is not
possible to keep them small no matier what
kind of coil is used.

The toroidal coil, on account of its con-
fined ficld, reduces considerably inter-stage
coupling and losses due to absorption in ad-
jacent metallic surfaces. There is no doubt

that considerable benefit arises in these di-
rections from using toroids. The other ques-
tion which must be considered, and to be fair
we must consider all points, is whether these
benefits are not annulled by the higher re-
sistance of the toroid as compared with the
cylindrical coil, and whether the same effects
camot be obtained by using a simple cylin-
drical coil of low resistance properly
shielded.

It is possible to shicld a cylindrical coil
so that inter-stage coupling is prevented, yet
without inecreasing the resistance inordin-
ately.
cient space between the shielding surfaces
and the coil i question. These are some
points in the argument to counsider, but there
are two other points which must not be for-
gotten. These are size and cost.

There must be considered the relative
costs of shiclding for cylindrical coils, and
special winding methods and machinery for
toroidal coils. There must be also consid-
ered the space occupicd by a well-designed
toroid as comparcd with the space which
the shielding compartment of a cylindrical
coil would occupy. This writer cannot at
the present give any answers to these ques-
tions; the thoughts are presented for what
they are worth, and it is believed that they
lave not occurred before this to many of
our readers.
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FIGURE 2

The nature of the toroid can be studied as an
evolution from the cylindrical coil as shown by
several of the latter arranged in a circle.

We have said above that the resistance
of toroids i1s generally higher than the re-
sistance of cylindrical coils.  The reason
for this is that in order to keep the overall
dimensions of the coil within reasonable
limits the coil diameter must be rather small.
The coil diameter is to be distinguished {rom

This can be done by allowing suffi--
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It is ceen from this chart that the greatest in-
ductance can be obrained in a toroid for a
given coil diameter, when the internal diam-
eter is small, or when the turns are bunched at
the middle,
the other, which 1 will call the ring

diameter. This corresponds to the diameter
of the hole of the doughnut. The smal}
coil diameter malkes it necessary 1o employ
many more turns of wire lo obtain the re-
quired inductance.

To investigate more thoroughly the tor-
oidal coil and to understand what tendencies
and paths to follow in their design, a
nunber of calculations were made from for-
mulas contatned in Circular 74 of the Bureau
of Standards. Curves obtiained from these
calculations are shown in the various dia-
grams on these pages.

First the effect of wire size was investi-
gated. To make the calcuiations certain as-
sumplions are required, and in this case it
was assumed that the coil diameter was two
inches. This is larger than is actually found
in practice, but will be satisfactory for in-
dicating the tendencies. At the center the
diameter is so regulated that the turns just
touch, without crowding or spacing. There
is nothing out of the ordinary in this dia-
gram excepting that it shows clearly that
even with as large a coil diameter as two in-
ches, a considerable number of turns is re-
quired in the coil to {furnish the required in-
ductances. For instance, 140 turns of No. 18
wire is required to give an inductance of
100 microhenries; and 162 turns of No. 24
D.C.C. wire are required for 180 micro-
henries.

(Contimied on page 1472)
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FIGURE 4

[n this picture is shown how the magnetic field of the cylindrical coil sprays outward, while
that of the toroid is confined within its windings.
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What (s “Distortion?”’
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In this article Dr. dnderson essays
. tion”
AS'T season one of the most popular
expressions in the radio vocabulary
was “low-loss.” In a similar way,
this season “‘distortion” or “distor-
tiouless” bid fair to be the watchwords of
the radio fan, and the battle cry of the
manuiacturer. The term “loss,” of “low-
loss” fame, has been proven to be a general

term covering several kinds of losses—con-
ductivity, eddy current, dielectric, leakage,
etc. “Distortion” is even more indefinite be-
cause the reasons {or the condition are far
more numerous. Lhe word should be used
only in a general sense, and not as a descrip-
tion of-a particular defect arising from a
particular cause.

For example, it is correct to say, in com-
menting in general on a broadcast reproduc-
tion, “the music was undistorted” {(or dis-
torted, as the case may be), or “was distor-
tionless.”  On the other hand the expres-
sions, “my set distorts,” “causes distortion,”
or “full of distortion,” would not particularly
culighten a service man. who may be called
upon to improve the quality. The natural
consequence of such an assertion would be
to provoke a question; such as, “What do
you mean by distortion? Do you mean not
clear, harsh, blastful, ragged, or an uneven
amplification of all audio [requencies?”
Wherefore the expression “distortion” must
be refined, and qualified very materially, be-
fore any advice can be given for correcting
the trouble.

As a pertineut word for expressing poor
quality in a particular sense, “distortion” 1s
entirely inadequate.

It is beyond the scope of this article to deal
directly with the engineering design of the
various instruments which constitute a re-
ceiving set, or to go deeply into methods of
-correcting the faults responsible for “distor-
tion.” Rather it is the writer’s purpose to
cmphasize that “distortion” covers a multi-
tude of sins, and to point out some of the
most common types of “distortion.”

Here is a list of some common troubles
which malke up “distortion” :

Wave deformity,

Static,

Microphonic tubes,

Poor loud speakers,

Poor contacts,

Internal electrolytic action of “B” batteries,

Poor broadcasting.

Of this list, wave deformity and poor loud
speakers are most serious, and are them-
selves due to several contributing factors.

* Chief Engineer, General Radio Co.

By DR. A. E. ANDERSON*

can be remedied.

PREVENTION OF WAVE DEFORMITY

Wave deformity and its reasons are ex-
ceedingly complex. All in the above list are
included, and the following {faults also con-
tribute : oscillation of both radio and audio
circuits, or regeneration pressed too far; in-
correct bias on grids of audio tubes; audio
tubes ol too small capacity; partial rectifi-
cation by audio tubes; no grid leak for de-
tector, or one of incorrect value; external
heterodyne beats; tubes with irregular static
curves; and poor audio amplifying trans-
formers.

The effect of wave deformity is music or
voice reproduction which 4s not clear, but
difficult to uunderstand, in which detail is
lacking and extraneous noises are introduced.
A slight deviation irom true wave jorm is
unavoidable, and barely mnoticeable; but
areater wave perversion produces distortion
1o a greater degree.

“THE HEART OF THE RADIO SET”

The correction of wave distortion consists,
of course, of removing the causes. Those
enumerated suggest their own remedies ; but,
inasmuch as the audio amplifying trans-
former has been the centre of so much com-
ment concerning distortion, it seems advis-
able to go into this particular cause i de-
tail. The audio amplifying transformer can
be called quite truthfully the heart of the
receiving set. The signal quality is no bet-
ter than the transformer will allow it to be.
On the other hand, the transformers have
heen the butt of much undeserved criticism.

The purpose of the audio ampli{ying trans-
former is to receive an input and deliver it to
the grids of the succeeding amplifier tubes
in exactly the same wave form as when re-
ceived, but with a higher potential. Ii the
exact characteristics of wave form are not
preserved, “distortion” is to be expected.
The tendency of most audio transformers is
to raise the.potential of the medium audio
frequencies higher than those of the ex-
tremities. That is, frequencies between 250
and 3,500 cycles are favored, while fre-
quencies below and above this range are
slighted, so to speak. The result is a form
of wave “distortion.”

The better transformers very slightly
favor the middle frequencies and do not ne-
glect the extremes so much. The amplifica-
tion curve of a good transformer will show
only a slight gradual hend downward at the
extremes. A poor transformer will have one
or more peaks, and uneven amplification of

P L IRty

The inside view of an
audio transformer of
popular make show-
ing the generous size
of the cone and coil
Larger transformers
are the result of im-
proved design. As a
general rule, a large
audio transformer is
necessary to incorpor-
ate the principles for
achieving good quality.

TR
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to analyze one of the most popular radio terms,
and establish the necessity of determining the type of distortion existing before the trouble .

“distor-

all audio frequencies is bound to ensue. A
transformer combining a nearly straight am-
plification curve with one of high value re-
quires a nicety of proportion and a careful
selection of material. Coil dimensions, im-
pedance, ratio and capacity must be lkept
closely within limits, and the size and perme-
ability of the core must be accurately deter-
mined.

TRANSFORMERS UN]UST.LY BLAMED

It has been the author’s experience to be
told many times that a certain high grade
transformer was “full of distortion”; when
in reality the transformer was full only of
carefully sclected and shaped metals. sealed

in wax. “Distortion” finally boiled down to
“blastiul,” “weak” or “not clear.” A {few
minutes of cross-examination generally
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An ordinary static curve of the UV-199 tube,
showing how an incorrect grid bias can cause

scvere distortion on strong signals. Note that

the proper bias of — 6 is higher than is com-

monly used with the UV-199. Since the

working range is only 8 volts, larger grid fluc-

tuations than this will overload the tube. Com-
pare this curve to curve No. 2.

showed the trouble to exist in some other
part of the set. This simply indicates how
unjustly a transformer can be criticised ; be-
cause, as a rule, it does its allotted work
too well.

Whernever poor quality is received from an
audio amplifier, it 15 well to be sure that the
last-stage tube has sufficient capacity to carry
the voltage impressed on it by the trans-
former without danger or becoming over-
loaded (which is the cause of “blasting™). Tt
is quite easy to overload the small 199 tubes,
or tubes of similar characteristics, especial-
Iy on high power local stations. The 201-A
will carry a greater grid voltage-change, but
even this tube is sometimes too small for its
function. A surprisingly large percentage of
distortion in the audio amplifier, is due to
tubes of too small capacity.

A receiving set constructed of all high-
grade parts, and utilizing a good circuit,
failed to give good quality on local stations
but distant stations came i admirably clear
and distinct.  Substitution of the new UX
120 tube in the last stage (instead of the
UV-199, which had been used throughout),
cleared up the trouble immediately. MNloral
—con’t send a boy on a man’s errand.

STATIC

Everyone 1s familiar with the bugbear
“static.”  \While this form of “distortion” is
transient, it is no less disagreeable. There is,
at the present time, no known means for
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counteracting static completely. It can be
reduced, however, by employing a small pick-
up agency, such as a short, low antenna or a

loop. Experiments with underground an-
tennas indicate that static discharges are
practically negligible.  Unfortunately, the

disadvantages of the underground antenna
are such that its general adoption is im-
practical.
MICROPHONIC NOISES

Sustained audio oscillation, because of vi-
prating tube clements, is a particularly an-
noving phase of distortion. The small tubes,
such as the 199, are very microphonic, and
therefore should be mounted on some shock-
absorbing material as, for instance, sponge
rubber.  Microphonic “distortion” is casily
recognized because of the singing sound ‘pro-
duced when the tubes are jarred. The sound-
frequency is dependent on the mechanical
size of the tube clements, which vibrate at
their natural frequency when suddenly dis-
turbed.  The oscillation amplitude cither
gradually diminishes or else builds up to a
height governed by the resistance of the cir-
cuit or the saturation point of the tubes.
When the oscillation reaches its maximum
strength it remains constant, until an out-
side influence disturbs the balance, affer
which it gradually dies away. The detec-
tor tube is usually the most troublesome, be-
cause the microphonic noises are amplified by
the audio amplifier. The least microphonic
tube should be used for the detector, the next
best in the first audio stage, and so on.
Radio {requency tubes do not amplify micro-
phonic  noises and therefore  are  least
troublesome.

LOUD SPEAKERS

Loud speaker distortion is a subject for
considerable comment and speculation, and as
such camiot receive in this article all the at-
tention that it deserves. However, a few of
the major forms of loud speaker distortion
will be touched upon.

Horn and diaphragm resonances are forms
of “distortion” that affect quality very much
in the same way, because one particular audio
{frequency is exaggerated in respect to others,
The difference between the two types of res-
onance lies simply in the range of the fre-
quencies they produce loudest.  Diaphragm
resonance occurs generally between 000 and
1,000 cycles, depending on the size of the
diaphragm. Horn resonance, on the other
hand, is usually below 500 cycles, depending
on the size as well as the shape of the horn.
Although horn resonance can be reduced and
made to act broadly (as can also diaphragm
resonance, to a lesser degree), it cannot be
entirely eliminated.  The metallic horn is
fast disappearing because of its critical res-
onance-point; and wood, fibré or moulded
composition, comparatively free from vibra-
tion, are taking its place. However, the
recent appearance of the cone projectors
shows that the trend is away from the horn
type of loud speakers.

Diaphragm rattles, having a mechanical
tone, are generally the outcome of a poor
diaphragm adjustiment. 1 the diaphragm is
too closely adjusted to the pole pieces, vibra-
tion is restricted, and the diaphragm will
strike the pole pieces if the loud speaker or

A soft, shock-absorbing cushion under the tube
sockets will greatly reduce microphonic distor-

tion. To avoid bracing the socket, small or
flexible wire should be used in making socket
connections.

telephones are energized to any great extent.
This, of course, applies only to a reproducer
constructed on the principle of the ordinary
telephone headset. Those loud speakers em-
ploying a leverage mechanism to transmit
the motion to the diaphragm are, as a rule,
quite free from diaphragm rattles of this
sort. All loud speakers having the disc tyvpe
of diaphragm are subject to noises from dia-
phragms cracked or not rigidly clamped.
PROBLEMS OF DIAPHRAGM DESIGN
Diaphragm inertia is responsible for a non-
wniform reproduction of all the audio fre-
quencies.  In this respect it is not unlike the
cffect of poor audio transformers. 1f a
diaphragm is very small and light, its in-
ertia is also small, and it can therefore re-
spond more casily to the higher frequencies.
Its disadvantage, however, lies in its inabil-
ity to produce with cqual volume the low
tones. On the other hand, a larger, heavier
diaphragm will act in the opposite manner;
so that a compromise must be made on a size
which will respond fairly uniformly to tie
best common audio range. The cone type of
loud speaker has a type of diaphragm which
automatically adapts itself to the cenergizing
frequency. By this is meant that for the
higher frequencies only the apex of the cone
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Static characteristic of the UX-120 tube. Note

the high negative grid bias necessary. The

large working range insures sufficient capacity

to hLandle large grid voltage fluctuations with-
out distortion.

is actuated, rather than its cutire surface. As
the frequency is reduced, the motion of the
diaphragm covers a greater arca; so that for
the low frequencics, the whole cone is set in
motion.  Such an arrangement will repro-
duce more faithiully the great audio range
of the full orchestra or an organ or piano.

BALANCING THE OUTPUT WITH THE
LOUD SPEAKER

It has been definitely proven that for best
quality and cfficiency the loud speaker im-
pedance should nearly cequal that of the out-
put circuit. Most loud spealkers have an im-
pedance in the vicinity of 15,000 ohms at
1.000 cycles, which is satisfactory for the
output of the 201A tubes, or tubes of similar
plate impedance. As the plate impedance
varies nearly in inverse proportion to the
plate voltage. it is a simple matter to adjust
the plate impedance to match the loud
speaker impedance. For loud speakers hav-
ing a comparatively low impedance, this
method is impractical, because saturation of
the common types of tubes would be reached
before the plate impedance would be reduced
sufficiently.  Thercfore, eitlier power tubes
should be used in connection with” low-im-
pedance loud speakers, or clse the loud
speaker should be coupled to the output cir-

cuit through a compensating. “transformer, -

The use of power tubes insures a capacity
large enough to carry, without blasting. the
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One type of adjusting transformer, desigred
to compensate for a known ratio of imped-
ance between two circuits, shown in connec-
tion with a cone speaker.
voltage change in the last stage. Compen-

sating transformers have the advantage of
isolating the loud speaker from the plate
current which tends to keep the diaphragm
in a constant state of straimn. Both power
tubes and coupling transformers should be
used, to attain both advantages; the coupling
transformer should have an impedance ratio
of one to oue.

POOR CONTACTS AND OLD BATTERIES

Distortion from poor contacts is inexcus-
able, for it 15 one of the casiest forms to
avoid, and its cure is self-evident. Some-
times the crackling and noisy quality oi the
reproduction suggests static.  Should there
be any doubt, the antenna may be discon-
nected and the quality then observed. This
will check the sct only. It should be made
certain that the antenna is without loose con-
nections and well insulated, so that no noises
can be introduced from this source when re-
connected again: the same also applies to the
ground lead.

Quite commonly, when dry cell “B” bat-
teries become old, the quality is impaired.
due to a continual “frying” mnoise, which
sometimes resembles loose connections or
static. This form of distortion is due to the
internal chemical action of the hatteries, and
the only remedy is substitution of a new sup-
ply.  Susceptibility of the audio amplifier to
howl is a form of distortion also made pos-
sible by the old dried-up “B” batteries. Ip
this case the internal resistance of the bat-
teries is cxcessive and a form of resistance
coupling is brought about, causing an audio
frequency feed-back. Storage “B” batreries
of course, cannot cause distortion, provided
that they arc kept in good condition.

POOR BROADCASTING

Poor broadcasting is infrequent, but when
it exists it is beyond the control of the lis-
tener.  To determine whether or not the
trouble is outside the set requires some ex-
perience and experimenting.  The surest way
to determine this question is to make a com-
parative test on other receiving sets. The
majority of the broadcast stations, however,
emit a wave much more pure and true than is
ordinarily passed through the loud speaker
cord or headset in the home of the listenes
It is quite safe to say that there is a con-
siderable gap to be closed, before reproduc-
tion will be of the same guality as the broad-
cast leaving the studio. In the meanwhile
study vour set and make a careful analysis
of the quality. Do not merely sum up .bad
quality as “distortion,” but try to determine
what is causing the distortion. If the teclni-
calities are too great, do the best you can.
by describing the trouble as clearly as pos-
sible to a capable man, who ¢an probably end
vour difficulties with small expense, there-
aiter making vour set a creator of pleasure
instead of noise. '

s

THE RADIO NOVEL

The radio may work all right for essays
and historical treatises, but the - novel—
never!  When hero and ' heroine quarrel,
there simplv must be a book so that one can
turn to the last chapter immediately. |
- , ..~ -». .Baltimore Sun.
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What [s Regeneration?

BOUT. 1912 the circuits giving rise

to the phenomena of regeneration

were disclosed to the radio world.

Since that date, the use of regenera-
tion has been the biggest factor in the
advance of radio communication. The ad-
vent of broadcasting popularized radio re-
ception and created a demand for a cheap
but efficient receiver. Regeneration enabled
this demand to be satisfied—so much so that
over half of the radio receivers used today
are regenerative sets.

What does regeneration do to produce the
wonder ful amplification obtained in our radio
receivers? Fow is regeneration affected by
circuit conditions? What is the limit of re-
generative amplification? Unfortunately,
these, and many other questions relating to
regeneration, were never satisfactorily ans-
wered until very recently. These answers
have at last been obtained after many hours
of research in one of the largest radio re-
search laboratories in the world. It is the pur-
pose of this article to present, in as non-tech-
nical a manner as possible, the reasons for
regenerative amplification, and how we can
make better use of regeneration by a better
understanding of the principles involved.

Fundamentally, regeneration is possible
only in a power amplifier. A crystal de-
tector, as ordinarily connected, cannot be
made to regenerate, as there is no power
amplification. The crystal detector serves
merely to rectify, not to amplify the radio
signal. However, the vacuum tubes used in
modern receivers are essentially power am-
plifiers, and so can be used as regenerators.

REGENERATION IS “FEEDING BACK”

Regeneration consists in taking a small
portion of the output power from a tube
and sending it back to the input side of the
tube amplifier. This is shown diagrammatic-
ally in Fig. 1. The circle with the arrow
inside represents the vacuum tube amplificr,
and the arrow shows the direction in which
the power is flowing. The incoming energy
is represented by the stream A, a portion
of the output power fed back is shown by
B, while the power available for use in the
headphones is shown by C.

There are many types of circuits making
use of this feed-back, often masquerading
under high-sounding trade names, but all can
be reduced to a few fundamental circuits.
A most important point is noted here. If
properly constructed, the regenerative ampli-
fication with any onc of these possible cir-
cuits is absolutely the same! None of the
trick ‘double-regeneration, or tuned plate-
tickler combination methods will give a bit
more signal than the simple tickler method,
notwithstanding the claims for every new
variation of regenerative amplification. This
has been proven experimentally, and will be

By KENNETH W. JARVIS*

Although there has been published, of late, much in condemnation of the regenerative circuits,
nevertheless regeneration remains a most efficient method of increasing detection.
the first of two, formlng a most interesting and readily-understood explanation of the theory and

practice of regeneraiion.

evident from the very nature of regenera-
tion as we proceed.

HOW THE “TICKLER” OPERATES
Fig. 2 shows the more common method

of producing regeneration. This method is
called the “tickler feed-back” method and is
due to the inductive coupling between the
plate and grid circuits. Any current flow-
ing in the tickler coil produces a magnetic
flux which links with the coil in the grid
circuit and so transmits energy to the grid
or input circuit.

Fig. 3 shows another method of power
feed-back, this time by capacity coupling.
As in Fig. 1, A represents the signal input,
B the feed-back through the condenser, and
C the available power output. This circuit
is often called the Reinartz circuit.

Fig. 4 is another variation of capacity
feed-back, and is known as the “tuned plate”

B h

The above diagram shows how part of the out-
put power is returned to the input, thus swell-
ing the final volume of the output.

circuit. Ii a higher voltage is produced
across the tuned circuit in the plate circuit
oi the tube than is impressed on the grid,
a current will flow through the tube capacity
between plate and grid. This current means
that power is being transferred from the
plate circuit to the grid circuit and regenera-
tion is resulting.

This is the action taking place in the pres-
ent day tuned radio {frequency amplifiers.
If a sufficiently large number of primary
turns are used in the tuned transformer, a
high voltage is built up across the primary
which sends a current back through the tube
capacity. This means regeneration and per-
haps, oscillation.

ANALYSIS OF THE TICKLER

In explaining the action of regeneration
some one of the possible methods of feed-
back must be chosen. This is not due to
the difference in the conclusions finally
reached, for a consideration of any of the
circuits mentioned produces the same re-
sults. For many reasons the tickler method
of feed-back seems the best. A little closer
analysis of this type of circuit is therefore
desirable. The circuit has been redrawn in

This article is

Fig. 5, with one stage of neutrodyned radio
frequency amplification ahead. This is done
to eliminate the variables introduced by the
antenna. The effect of the antenna will be
considered later.

How is the power input to the grid cir-
cuit from the tickler obtained? It has been
shown above that this is. accomplished by
the “cutting” of the turns in the grid in-
ductance by the magnetic flux of the tickler.
The relation of the tickler coil to the coil
in the grid tuned circuit is exactly the same
as that between the primary and secondary
of a transformer. The action of the tickler,
so far as power input to the grid circuit is
concerned, can therefore be analyzed exactly
as that of a transformer.

In calculations and explanations of trans-
formers, the primary and secondary are re-
solved into what is called an “equivalent”
circuit. In this circuit, the values of the
secondary reststance and reactance are trans-
ferred to the primary and the combination
analyzed as a simple series circuit. In the
tube circuit, the secondary is “tuned” and
consequently has no reactance. Thus, in this
analysis, an ‘“effective resistance” is trans-
ferred to the “primary” side of the trans-
former, 7.e., the tickler side. The power lost
m a resistance is equal to the current squared
multiplied by the resistance. The power
“lost” in the “effective resistance” of the
tickler is the actual power transferred to the
grid circuit to help the signal.

HOW REGENERATION VARIES .

It is important here to show several quan-
titative relations. First, the “effective resist-
ance” of the tickler increases as its coupling
to the tuned circuit is increased. Second,
the plate current (A.C.) varies almost di-
rectly as the grid voltage. (The plate cur-
rent is nearly mdependent of the tickler's
“cffective resistance,” as the plate-filament
resistance of the tube is so large in com-
parison.) Therefore the power fed back
(regenerated) into the grid circuit is di-
rectly proportional to the tickler coupling and
almost so to the square of the grid voltage.

As is well known, both the coils and the
condensers used in our radio receivers have
resistance, which causes a power loss in the
erid circuit. © The loss in the tuned circuit,
however, is not the only one, for one of the
greatest sources of loss in a radio circuit is
right in the grid-filament circuit of the
tube itself. The power loss in these two
places varies about as the square of the
voltage on the grid. This grid voltage will
be designated hereafter by the term Ee.

Now -f the tickler coupling is increased
until the feed-back of power is equal to the
power lost, at some specific value of Ez on
the grid, the tube will be capable of supply-
ing all of its own losses argl will begin to
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Fig. 2 is the common method, or “tickler-feed-back.” of producing regeneration.

* Engineering Departinent, Crosley Radio Corp.

cuits, the latter being the “tuned-plate” system.
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Figs. 3 and 4 are two

“capacity-feed-back’ regenerative cir-
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Fig. 5 shows the tickler feed-back, with a stage

of tuned R.F. Fig. 6 is the same except for the

introduction of an auto-transformer. Fig. 7 has

the tickler coil introduced for regenerative pur-
poses.
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oscillate. Increasing the tickler coupling in-
creases the power {fced-back, enables a higher
foss to be supplied, and consequently gives a
aigher value of Ex; and we then say the
be is oscillating harder.  The mmportant
soint to notice in this paragraph is that for
1 stable, that is, constant voltage on the grid
of an clectron tube, the power input exactly
~quals the power loss. However, most of
the phenomena ol regeneration occur below
<his oscillating point, and this condition must
ne more fully considered.
EFFECT OF RADIO RECEPTION

I'he action of a radio signal on such a
combination as shown in Iig. 5 must first
ne considered. At first no tickler will be
ased, the output of the second tube going
tirectly to the phones. When the signal
soltage is appliecd to the grid of the first
‘ube it causes an alternating current in the
olate circuit.  This is a simple amplifying
urrangement, the plate current exactly fol-
sowing the variations of the grid voltage.
{f the grid voltage should be applied in
series with the plate resistance, a similar cur-
rent would flow, but of much smaller ampli-
tude. I the grid voltage is nmltiplied by
4, the amplification constant of the tube, and
ipplied in the plate circuit as belore, the
plate current will vary as though the original
soltage were applied to the grid.

The action is exactly the same as if we
mad placed a small alternating current gen-
~rator in the plate cireuit in scrics with the
plate resistance.  In analyzing the action of
wube circuits, this is usually done, for it
gives the same cffect and is much casier to
ase. Thus, il we use an auto-transformer
with the same number of primary and sce-
mdary turns, the circuit of Ilig. 5 may he
cedrawn as in 1Tig. 6. Here Hp is the volt-

impedance of the tuned circuit as weasurcd
belween the grid and filament.

Let a certain voltage Ep be applied as
shown in Fig. 6. At this instant g is zero.
The little alternator immediately begins to
send current to the tuned circuit, charging
the condenser, and storing power in the mag-
netic field of the coil.  This means an in-
creasing voltage across the tuned circuit, and
the rate of current supply from the gen-
erator will decrease. This also means that
the little gencrator supplies less and less
power as the grid voltage increases. If the
grid voltage should ever increase to a value
equal to that of the generator, no current
would then flow through Ry and our little
generator would be supplying no power. As
F¢ increases, the loss in the tuned circuit
increases. At some point the power input
{from the generator is exactly equal to the
toss in the tuned circuit, and this point de-
termines the stable valiwe of s

THE FUNDAMENTAL PRINCIPLE

This only points out again, that whether
the tube is oscillating or non-oscillating, the
voliage across the tuned circuit will always
adjust itsclf to such a walue that ilic power
loss and the power mput are equal. 1f the
meaning of this statement is not clear, the
reader will do well {o re-rcad the article
thus far again, for every phenomenon of re-
generation depends on ihis one fact!

Let us now consider the circuit of Fig. 7,
which is a simple regencrative circuit with
the same modifications as were used in Iig.
6. Let a voltage Ep be ‘applied as shown.
1% will build up as shown in the discussion
of Fig. 6. However as Ex increases, fhe
tickler will also supply power to the grid
circuit. It has been shown that the power
input from the tickler to the grid circuit is

fation are determined by the type and char-
acteristics of the tube used. and are almost
independent of circuit conditions.

This is a very important statement, for all
of the most interesting phenomena of re-
cencration depend on these variations.  These
variations are such that the power /loss in
the grid circuit increases faster than the
power wnpui from the tickler.

In normal operation (with no signal volt-
age) the tickler is adjusted so that there is
no self-oscillation.  If any oscillation should
occur, the tickler would supply power. This
power would be lost in the tuncd circuit and
in the plate resistance Ry, The tickler coupl-
ing is so adjusted that the power input is
slightly less than the sum of the losses in the
tuned circuit and in Re.  Any voltage on the
erid (duc to sclf-oscillation) will not be able
to maintain itself, as the loss is greater than
the input at that voltage. The voltage Es
would therefore decrease to zero, that is to
say, stop oscillating.

RE-RADIATION FROM THE GRID

Tet a signal, Ep, now be applied. The
erid voltage ¢ begins to risc, due to the
power input from both IEp and the tickler.
The value of g will not stop at the same
point as in Fig. 6, for the tickler is supply-
ing power. Eg continues until it reaches the
value of Fp. At this point there will be no
current {lowing in Ry (¥ and Eg opposing
cach other), hence no loss in Rv and 1o
pozwer inpui from Ep. This is a very peculiar
state of affairs. The tube is oscillating ex-
actly as it would be if Ry were removed. A
voltage is being obtained on the grid of our
regenerating tube, although wnot a bit of
cneryy s coming from the applied signal
Dut this is not the stopping point yet. I
must build up to such a value that the loss

age of our little gencrator and Ry is the plate  almost proportmngl to the square of the grid is exactly ecqual to the power input.  This
resistance of the first tube. Z represents the  voltage. The variations {rom this simiple re- (Continued on page 1489)
(Continued from page 1427)
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Shielding Radio Receivers Gains Favor

HIS season has shown a tendency
among the manufacturers of a radio
receivers toward shielding either of
the different radio stages or of the
complete set. There are several methods
used ; some manufiacturers shield each stage
separately : others do not go to this extreme.
but shield eitlier the entire set, or the coils
alone. Which is the better practice to fol-
low has not yet been fully decided, although
there is much to be said on either side.

The first thing to consider is why shield-
ing is necessary, or whether it is necessary:
In the past we have been able to make
radio receivers operate very satisfactorily
without shielding. Why then the recent
advent of shielding?

There is no doubt that many times con-
siderable inconvenience and difficulty has
arisen because of body capacitly, or inter-
stage coupling, or both. Inter-stage coupling
tends to reduce the over-all amplification

of the receiver, as well as to cause it to
oscillate.  When this tendency toward self-
oscillation is present, special means must be
cmployed to control it; and foremost among
these methods is that of cutting down the
coupling between the stages by reducing the
number of turns on the primary of the tuned
transformer.

This reduction of the number of primary
turns is not always a good thing. In most
cases it also reduces the energy transfer
between the stages, so that the efficiency of
the receiver is impaired considerably. This
is perliaps one ol the most potent reasons
why so many of the tuned R.I. receivers are
poor distance getters, and compare so poor-
ly with the simnple regenerative receiver, in
spite of the fact that the former system
renerally uses five tubes and the latter
turee.

There is a certain optimum number of
turns to use on the primary coil of the
resonance transformer, in order to obtain
the greatest energy transfer between the
adjacent stages: and rather than cut down
on this, the efforts of many investigators
have been directed toward reducing the in-
ter-stage coupling by other methods. One
of the carliest of these attempts was made
by mounting the coils at special angles to
cacli other. Although this resulted in a
little improvement, it did not prove entirely
satisfactory. The main reason for this is
that the exact angle was not known. The
angle at which the coils must be set to ob-
tain the least coupling between them de-
peuds on the geometry of the coils, that is
to say their length. diameter, and the dis-
tance between them.

Later on shielding was tried. but many

By HERNDON GREEN

times did not prove satisfactory. At first,
when the coils were shielded by placing them
in cans, the absorption of energy (by reason
of the eddy currents established in the metal

of which the cans were made) far over-

balanced the advantages which were ex-
pected irom the shielding. Later on it was
found that shielding the entire set resulted
in an improvement, in that the pick-up of
signals by the coils and wiring in the re-
ceiver was eliminated. This is of special

Gl 3 m 1

The diagram above shows.
in exaggerated fashion.
the manner in which R.F.
coils produce feed-back
due to inter-stage coupl-
ing. At the left it is in-
dicated how the radio
waves, passing over the
coils and wiring of the
set as well as over the
antenna, influence ma-
terially the operation of
the receiver. The waves
picked up by the second
stage obviously are not
amplified in the first
stage. Moreover, this is
a common source of in-
terference from locals.
when tuning in distant
stations.

51t LA

advantage when the receiver is located in a
city where there are a number of broadcast
stations. There are no doubt many who
are able to pick up the locals with their
receiver when their antenna is disconnected.
This is due to the wiring of the set, and
may happen even when the tuned circuits are
not in resonance with the local station.
Evidently this must result in considerable
interference, and make the tuning of distant

stations a difficult and exasperating matter.

When the set as a whole is shielded, there
is generally no difficulty experienced from
absorption of energy by the shielding mate-
rial.  This is because the shielding is so
far removed from the coils and condensers
that, although there is actually some absorp-
tion, it is reduced to a very small amount.

Shielding the entire set, however, does not
prevent inter-stage coupling, which results
from one circuit linking the magnetic flux
lines emanating from another circuit near it.
The ouly way to prevent such inter-stage
coupling is evidently to shield each stage
separately. But the difficulty in doing this
lies in the fact that there must bhe sufficient
separation between the shielding and the ap-
paratus which it shields; otherwise there
results the absorption of energy to which I
referred above. When individual shielding

==~ BINDING STRING

| . BRASS OR COPPER
=~ TuBING

Two simple methods, eiwer of wnicn
may be employed to shield the cabled
wires of a radio set.

-=~BINDING STRING

4 BT \‘}\_\ =
LYl _,‘UL'{‘L%H

“.. TINFOIL OR
COPPER FOIL

INSULATED WIRES

of the separate stages is used. then, either
the shielding compartments must be rather
large, or the coils and condensers rather
small.  Small coils must be made of fine
wire, so that we are here between the devil
and the deep blue sea, and must strike a com-
promise.. The use of very fine wire may
result in a high-resistance circuit, so that
this may also counteract the good effects
we expected from the shielding.
(Continuned on page 1466)

Here is a recent receiver in which the stages are separately shielded by metallic compart-
ments, eliminating simultaneously coupling between stages, and the interference effect ile
lustrated above.
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MAXIMUM-MINIMUM STOPS FOR
VARIABLE CONDENSERS

The only way to be certain that the dial
»f a radio receiver works in exact syn-
shronism with the rotor plates, is to have
maximum and minimum stops on the plates
themselves, and not on the dial. Otherwise,
when the dial reads zero the plates may be
1 bit above zero, and some of the tuning
cange will be lost.

Rigid metal stops are unsatisfactory, as
i unintentional turn past the maximum or
minimum position may bend the stop or,
what is more serious, warp the plates.

f
} .

By using a heavy rubber band as a stop for
*he movable condenser plates much trouble
will be saved.

A method of providing stops which does
away with the above disadvantage is shown
in the accompanying illustration. A rubber
nand is slipped over the stator plates in the
manner indicated. This provides an exact
stop at the maximum position; and in most
condensers gives an accurate stop at the
minimum position as well.  This depends,
however, upon the normal scparation of the
plates in the mininmum position.

When a straight-line frequency conden-
ser is used, it is necessary to locate the
band quite near the shaft, if it is to be a
ainimum stop as well as a maximun.

One of the prmncipal advantages of this
scheme is the fact that, although the band
tends to stop the plates at cxactly the maxi-
qum position, no harm is done if the dial is
earned past the last graduation, because of
‘he flexibility ol the rubber.

Contributed by Samucl Bond.

EASILY-MADE TUBE PROTECTOR

The writer has devised a little instrument
which can be made by any fan at a very
small cost.  This tester shows if there is a
short circuit in the receiving set.

The construction of this “tube saver” is

B8JS WiRE HANDLE

WAYX. TO HOLD
SMALL SOCKET IN
PLACE

By using an old vacuum tube base, a miniature
famp and socket an efficient tube protector can
bte easily made.

Radio Wrinkles

very simple, as reference to the accompany-
ing diagrams will show. The materials
needed are:

1 piece of heavy bus wire, 5 inches long,

1 old “B” battery,

1 old vacuum tube,

1 S-volt flashlight lamp, with socket.

IYirst of all the bus wire is bent in the
shape of a “U” as shown in the drawing.
The next thing is to take a burned-out
vacuum tube and break the glass. The ele-
ments are then broken off until only the base
remains. Locating the filament prongs is the
next step. They are directly opposite the
side where the ‘“bayonet pin” is {fastened.
Wires from these two filament pins are run
to a small flashlight socket. The plate and
arid wires are removed. It will be found
that a Christmas trce lamp socket will be
very satisfactory. Solder all connections.
The handle of the unit is placed in the base
of the vacuum tube socket. A torch or other
leat is used to melt pieces of sealing wax
taken from an old “B” battery. As the wax
melts, pour it into the vacuum tube socket,
being careful, of course, not to pour any
into the flashlight socket inside. IKeep pour-
ing until you have the old tube socket com-
pletely filled. The handle will be imbedded
sccurely when the wax hardens.

When vou want to use the tester, insert
the small S-volt flashlight lamp. Suppose
you have just completed wiring a receiver.
Before placing the vacuum tubes in their
sockets insert the tester.

If by any chance you have the “B” bat-
teries comnected across the filaments, the
small lamp will burn out. As these lamps
are inexpensive, it is better to have this
lamp burn out than the filament of a more
expensive tube.

I{ you wish to use the tube saver only as
a guard against connecting the “B” battery
across the filaments, the 8-volt lamp will
be the only one necessary. However, if you
are not certain of your “A” battery volt-
age. a lamp which is rated at 1% volts
would serve to show whether your battery
is correct, for a dry cell tube, such as the
“WD-11.” A 6-volt lamp could be used to
show whether the voltage is right for the
large G-volt vacuum tubes.

Contributed by H. B. Closson, JIr.

VERNIER ADJUSTMENT FOR TAN-
DEM CONDENSERS

Experimenters who have built receiving
sets, incorporating tandem condensers have
found it a very dificult task to make the
two circuits controlled by the “siamese™ actu-
ally synchronize over the whole scale. Even
if the two capacitances are almost equal at
all settings, it is a difficult job to construct
two coils so identical that they too will bal-
ance up over the entire scale. In practice
we must be prepared to face the probability
that the two circuits will {une several kilo-
cycles apart at certain portions of their
range.

This is usually compensated for by using
a vernier condenser in parallel with the one
that has the lowest reading. But this sys-
tem has one disadvantage. Assume that a
station cn 900 kilocycles is being tuned in.
The tendency, if the circuits are 4 kilocycles
out of syuchronism, is for one to tune 2 kc.
high, and the other 2 kc. low for maximum
response on the original setting. This means
that both the vernier and the master control
must be juggeled before both circuits are
brought to 900 kc.

Tuning is much simplified if a vernier is
used which increases one circuit’s frequency
and decreases the other simultaneously, and
to the same degree. Thus, in the above
case, if the vernier subtracts 2 kc. from one
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and adds 2 kc. to the other, the complete
tuning operation is done in two movements.
First set the main dial for maximum re-
sponse; then set the vernier for peak volume
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An excellent accessory can be made, as shown

above, for the balancing of a radio frequency

amplifier. Three coundenser plates are neces.
sary.

It will be found unnecessary to touch the
main dial again, as is always necessary wlien
the vernier controls only one of the circuits.
The construction and connection of such a
vernier is shown in the accompanying sket-
ches. As shown, it is mounted directly on
the panel between the two condensers to
which it is connected. The maximum effec-
tive capacitance may be varied to suit the
needs of the specific circuit by varying the
height of the two mounting posts.
Contributed by Elbert Fowler.

A SELF-RENEWING VARIABLE
GRID LEAK
A disadvantage common to almost all vari-
able grid leaks now on the market is the
fact that the “slider,” or variable contact

GRAPHITE

BLOCKS

The parts for this excellent grid leak can be
found around any work bench. and it will
prove a satisfactory instrument.

member, of the leak gradually wears away
the resistance strip, and causes the resistance
to rise to a point which makes adjustment
very difficult. As the resistance element con-
sists in most cases of a thin coat of india
ink, or of an even more fragile pencil mark,
the reason for this wearing can be under-
stood readily.

The accompanying illustration shows how
an excellent grid leak may be made out of
the graphite from an old pencil, some scraps
of fibre, and a piece of spring brass. A
groove is made in the base with a triangular
file, and another in the upper piece of fibre.
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The pencil lead from a heavy pencil runs in
these groooves. At the start the upper
groove should be well leaded, and contact
made by flowing india ink over the end of
the leaded portion and to the small brass
screw S, This in turn is connected to the
brass tension spring T by a small wire; and
one binding post serves both to make final
connection to the set and to hold the tension
strip.

The other contact is made to the sliding
rod direct. The easiest way to do this is
to copper-plate one end of the graphite pencil
lead by partially immersing it in copper sul-
phate, connecting it to the negative pole of
a dry cell, and putting a copper wire from
the positive pole into the solution as well).
The resultant action will deposit a thin coat
of copper in a few minutes. A flexible wire
may be soldered to this and connected to the
other post. The handle consists of a small
bit of fibre rod drilled and cemented over
the end of the pencil lead.

When in operation the graphite on the
contact rod tends to rub off little by little
and adhere to the contact piece, thus making
the leak self-renewing.

Contributed by Wil Griffin.

USES FOR DISCARDED FORD COIL
VIBRATOR HOLDERS

When the platinum contact of a Ford

spark coil vibrator burns off. a piece of stiff

brass in the shape of a T is discarded.

This piece, shown at Fig. 1, has mauy uses, -

a few of which follow:

1. A Bushing for Vario-couplers. Bend
the whole piece in the shape of a “U,” after
drilling a ¥4-inch lhole about 5/16 inches
from the "T" end. The addition of a small
coil spring makes a bushing almost identical
with those used on a well-known commercial

tuner. The method of assembly is shown in
Fig. 2. This solves the most difficult prob-
fem i the construction of a home-made

variocoupler.

2. Coil Mounts. Pieces bent in the same
shape, but without the extra hole prescribed
for the bushings described above, may be
used to mount coils on the back of a variable
condenser, or on the panel, as showu in Fig.

3. Mounts for Binding Post Strips. Two
such pieces, with the tops bent in a direction
opposite to that prescribed above, may be
used as supports for binding post strips at
the back of the set. Fig. 4 shows the exact
method of bending the strips.

4. Bearings for Extension Shafts. When
instruments are located near the back of the
set, to avoid hand capacity effects, or crowd-
ing, extension shafts must be used. These
may be kept in alignment by means of bear-
ings located midway, as shown in Fig. 5.
This, it will be seen, requires no extra drill-
ing whatever.

5. Councctors for Dry Cells. By cutting
off one of the bottom lugs, as shown in Fig.
6, the brass vibrator pieces may be made
into neat dry cell connectors.

7. Grid Leak Clips. The bottom portion
alone may be cut off and bent to form an end
mounting for a grid leak cartridge, as shown
in Tig, 7. :

Contributed by Alexander R. Appelman.

QUICKLY-MADE PANEL LIGHTS

Those who have radio receivers with tubes
mounted on the front panel may make the
tubes themselves serve as panel lights by the
simple procedure of painting the top and
end of each tube with black insulating var-
nish, or some similar substance: Due to the

DARK PAINT ON TOP OF TUBE

By painting exposed vacuum tubes with black

insulating paint, leaving a small window un-

painted in the lower side, panel lights are easily
made.

fact that the top of the tube glows more
brightly than the reflected light on the
paunel, the tubes in their normal condition

make the dials harder instead of easier to-

read. But, with the direct glow screened

" 0 SPRING <7}
DRILLF HOLE WASHERS
FiG.I

BINDING PDST STRIP

I+=SPARKER ADJUSTER

BASE BOARD OR SUB-PANEL /"
FI1G. 4

=SS TS

O " BREAK OFF
CONNECTOR FOR HERE BEND
DRY CELLS ANGLE HERE
FIG. 6 FIG. 7

BASE BOARD
o,

)

The above sketches show how radio parts can be made from discarded Ford coil-vibrator holders,
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away, the panel light is quite satisfactory.
The silvering on the inside of the tubes re-
flects the light, which would otherwise be
blocked by the plate of the tube, back
toward the base and then downward.
Contributed by Samuel Bond.

AN EASY METHOD OF “THREAD-
ING” SPAGHETTI

The home builder 1s well acquainted with
the fact that spaghetti is apt to come just
enough under size to make it very difficult
to cover a long piece oi bus bar without

By using a piece of copper tubing, shown in the
operator’s left hand, spaghetti may be easily
pushed over bus bar wire.

bending it badly out of shape, and wasting
much time and patience. The usual method
of forcing it on, a half inch at a time, be-
conies particularly irksome to the man who
makes sets to order, or to the experimenter
who changes his apparatus constantly.

I have found a very simple and useful
method of getting the spaghetti over the
wire. By using this method a complete
length may be slipped on in ten or fifteen
seconds, that by the wusual push and pull
method would take ten times as long.

Procure a length of copper tubing, 3/16
inches fuside diameter, and as long as the
pieces of bus wire in use. This will prob-
ably be 24 or 30 inches. Start the spaghetti
over the end of the bus wire for an inch or
so. Then slip the bus wire into the tube
and the spaghetti may be pushed on rapidly,
the tube serving as a guide and preventing
the development of kinks.

The real advantages of this method can
hardly be realized until it has been tried.
It may sound unimportant on paper, but the
best evidence of its use is the fact that on
my suggestion it has been adopted by one of
the foremost research laboratories in all its
constructional worl.

Contributed by Elbert Fowler.

AN INEXPENSIVE AUTOMATIC
SWITCH

It is a well known fact that the life of a
transmitting tube is reduced considerably
when the filament and plate voltages are
applied simultaneously. The high plate po-
tential should be applied a fraction of a
second after the filament is lighted. This
would necessitate the throwing of two
switches every time the transmitter is oper-
ated, a great nuisance.

At my station T use but one D.~-P. D.-T.
switch, one pole of which connects the an-
tenna to the transmitter, while the other
pole closes the circuit to the filaments and
starts an automatic switch which applies
the plate voltage a moment later.

The solenoid S of the automatic switch
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(Fig. 1) was made by soldering two metal
washers to the ends of a brass tube and
winding the tube full of wire from the scc-
ondary of an old Ford spark coil. The

SUPPORT

FlG.|

Dctailed  construction-drawing of the auto-
matic switch, which is simple to build.

solenoid is mounted in a vertical position di-
rectly above the dash-pot ). This was made
by filing off the end of a test tube and ce-
menting it into the base. The plunger P is
an iron spike with the disc D* soldered to
its head and with its other end well insu-

lated. In the center the silver coin C is
FiL. TRANS. PLATE
— TRANS
.TT O ‘
RECS T o o }l
HO V. AC.

FIG. 2

How the automatic switch may be connected
in the power supply circuit of a vacuum tube
transmitter.

soldered together with the flexible connection.

When the current is turned on, the plunger
riscs so that the contact C meets the contact
C', thus completing the plate circuit. The
speed with which the switch acts depends
upon the thickness of the oil used in the
dash-pot, or it can be regulated by a resist-
ance in series with the instrument. Con-
acctions for the switch are shown in Fig. 2.

Contributed by lidward Binns.

A METHOD OF CABINET CON-
STRUCTION

As every home radio builder Lknows, ihe
cabinet is the most difficult part to be con-
structed if a really decent-looking set is de-
sired. A very efficient and simple method
of building a cabinet is shown in the accom-
panying illustrations.

The corner posts are the keynote of this
method of assembly. These, for the average
set, will measure 1V5 x 174 x 7 inches. Oak,
or some other wood which suits the particu-
lar taste, may be used. Grooves are cut as
shown in Iig. 1. The width of these will
depend upon the thickness of the veneer or
panel material used. They should have a
depth of about 5/16 of an inch. If you
prefer to make a cabinet with space for
“B" batteries the arrangement shown in Fig.
3 may be used. In this case six or eight
posts will be needed instead of four. The
spiace allowed for the “B” batteries would
be at least 44 inches wide and seven or
cight inchés long. Its exact dimensions
should really be planned to make a snug fit
with the actual batteries used.

The back and ends of the cabinet, and the
fronts of the battery compartments, may be
made from thin woor vencer of any appro-
priate kind.  This wood may be identical

with that of the posts, or it may be sclected
to form a pleasing contrast. The front pancl
may be of Bakelite, Formica, Radion, Celor-
on, or some other special insulating material ;
or it may be of wood or some non-maguetic
metal. This choice depends upon the desires
of the individual builder, as well as upon
the instruments to be incorporated into the
set.

The top and bottom may be formed of one-
inch stock, cut with square edges or rab-
betted, as desired. The upright posts should
be fastened to the base by means of screws
passing up from the bottom. The panels
may be slipped into the slots and fastened
in no other way; or they may be glued or
screwed in place. It is advisable in all
cases to leave the {ront pancl free, so that
it may be removed when necessary. The
hinges for the top should be fastencd to the
corner posts rather than to the veneer.

Contributed by A. Douglas.

A CABLE CONNECTOR FOR “A”
AND “B” BATTERIES

When one desires to use two or more radio
sets on one sct of batteries, or when it is
necessary to move one set for ainy reason, a
detachable connector which breaks all cir-
cuits in one operation is a great saver of
time and error.

Such a comnector can be made at home in
the {following manner: Take an old tube
(the peanut size is handiest) and remove all
glass and cement from the base. A metal
base is not suitable; use a bakelite one if
possible.  Solder the wire from the detector,

st A

This illustration shows the vacuum tube base,
to which is soldered the battery leads, and the
tube socket on the set’s rear panel.

or 22-volt contact of the “B” battery to the
grid contact point of the base, passing the
wire down through the base. Solder the
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When the tube base is inserted in the socket
the batteries are connected quickly and cor-
rectly to the receiver.

B — and A 4 wires to the plus filamem
contact of the base. The B 4- 90-volt wire
goes to the plate prong, and the A — wire
to the filament minus prong.

Tfasten a vacuum tube socket to the back
of each of your sets, and connect wires {rom
the binding screws to the instruments within
the set, or to the binding posts of the set if
there are any. The A 4 and B — leads go
to the positive filament post on the socket;
the A — to the filament necgative of the
socket ; the detector plate to the grid of the
socket, and the plate leads of the amplifier
tubes to the plate post of the socket.

The ground and aerial may be connccted
by an ordinary electric light plug of the
“straight pull” type, such as are used on
clectric iroms.

Contributed by John C. Hughes.

METHOD OF FIXED CONDENSER
CONSTRUCTION

A bad fixed condenser is quite the casiest
piece of radio apparatus that the fan can
make. A good one is very difficult to con-
struct. A condenser that docs not form a
rigid unit when completed will give rise to
all kinds of microphonic noises, and will
prove miore of a drawback than a help. Yet
a rigid one usually is a complicated instru-
ment to make at home.

The illustration shows a method of con-
structing condensers which are both simple
and highly efficient. It may be used for
condensers of any capacitance desired, with-
in reasonable limits, but is especially useful
in making small ones for grid condensers,
etc.

Procure a rod of some insulating mate-
rial, two sheets of copper foil, and a sheet
of mica. The foil and mica should be one

(Continwed on page 1490)
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The cabinet housing a set is no unimportant factor, as it is ‘“‘the part that shows.”
g P

The above

drawings should prove useful to the set constructor.
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Radio News for April, 1926

Regarding Noises

By JACK MILLIGRAM

OOK at the title of this article again,
fellows, and then think a minute.
When we come to consider noises in
general, don't we recally find that we,
ourselves, are causing a lot of them that
are not only unnecessary, but detrimental
to our own progress and to our own work?
There certamly are a lot of noises on the
air today—and they cannot be called any-

actually filters a little. The “Six” that you
heard undoubtedly was using something on
the order of a so-called brute-force filter
(see Ballentine if you don't believe me). A
filter of this type (refer to Fig. 1 here),
will usually succeed in smoothing out some
of the worst possible notes; and if it is used
in comnection with a properly tuned set. you
will soon be surprising yourself by rolling
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Fig. 1 above shows how to connect a filter to obtain that much desired DC note. Fig. 2 s_hows
how to filter a motor generator. Fig. 3 indicates the two worst possible keying connections;
while Fig. 4 shows the very best of any that can be used. If you use a good filter and key
properly, you will get out better and furthermore will not trouble the BCLs.
thing but noises—that, with a little work and up a “DX” record that will give you
expenditure of time, could be eliminated to  writer's cramp to copy off when you want
the benefit of all. The two noises I am to send it into the “Calls Heard” column.

going to rave about in this particular sym-
posium are rotten notes and key clicks.

Let us take these up in the order that
they are mentioned above, talk about them
a little bit and decide on come remedies.
If you do not belicve that there are some
terrible notes on the air, get your head
under a headband and tuck a pair of cans up
close to your ears, and listen in on any one
of the ham bands. What do you hear?
Occasionally a good strong, clear, whistling
note pounds through like the proverbial ton
of bricks; and, waiting for the signature,
vou find that it is a “Six” hitting the ether
with so few watts input that if he were
operating with the same power years ago.
he wouldn't be heard as far as you can throw
a power transformer.

Then fish around a little bit and pretty
soon vou will hear something that resembles
a decrepit buzz saw in the last stages of
asthma. He makes a lot of noise but the
least little bit of static or QRM {from some
nearby station jams him so badly that he
can hardly be rcad. He sounds as though
he was using raw A.C. directly on the plates
of his tubes, and in all probability he is.
When he signs off you find that he is a
“Three” or a “Four,” and using a lot of
power at that. Probably the brass pounder
that you have just been listening to is sitting
back in his shack and wondering why in
heck he couldn't work some “DX.” No
wonder he can't! With a note that sounds
like a cross between a thunder storm and a
lion in distress, how can he expect anyone
to copy a note through any of the QRM or
QRN that is found in the ham bands?

A SURE-ENOUGH FILTER

What's t