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as to performance---

That, in a nut-shell, is the reason why Cunningham Radio Tubes won the complete confidence of
radio owners away back in 1915 and why they hold this confidence today.

Radio tubes face a most extraordinary task. They must have rugged strength—a strength that will en-
dure through hour after hour of gruelling service. Yet they must also have accuracy that transcends
all normal scientific standards. Cunningham Radio Tubes meet these exacting requirements year after
year. By sheer merit, they have won their way into the sockets of America’s finest radio receivers.

B IR

CHICAGO SAN FRANCISCO

NEW YORK

Manufactured and sold under rights, patents and inventions owned and/or controlled by Radio Corporation of America.

www americanradiohistorvy com



www.americanradiohistory.com

i
|

Radio News for November, 1926

AR

\\\.\

WHEN the public was paying inflated prices for
radio cquipment in 1922 Tower inaugurated a
sales policy revolutionary in the extreme. Instead of
marketing a headset at a high price, the best possible
pair of phones was designed, priced at less than half
competitive prices, and then produced on a volume scale
hitherto unknown. In an incredibly short time Tower
became the world’s largest exclusive manufacturer of
headsets.

Today, with equal foresight, confident that highest quality at lowest
cost 1s forever the “best policy,” Tower offers a new Cone Speaker—
the outstanding value in radio reproduction with all the quality of
many speakers costing two or three times as much.

See and Hear the Tower Cone.
On sale from coast to coast.

TOWER MFG. CORP.

Boston, Mass.
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Published by EXPERIMENTER PUBLISHING COMPANY, Inc., Publishers of ‘“Radio News,” “Science and
Invention,” *‘Radio Internacional,” “Radio Review” and ‘‘Amazing Stories.”
Editorial and General Offices: 53 Park PL, New York City

H. GERNSBACK, President. S. GERNSBACK, Treasurer. R. W. DEMOTT, Seccretary.
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in Forthcoming Issues:
A SHIELDED-R.F. RECEIVER WITH
AUTOMATIC BALANCING
Complete constructional data of a powerful

HOME-MADE COILS FOR THE BROWN-
ING-DRAKE AND SIMILAR CIRCUITS

A VERSATILE SUPERHETERODYNE
By Leslie R. Jones
An ingenious application of the unit system

(o the construction of a receiver, hy which and selective receiver, with option of trans | ABy C. A Oldroyd
trying out different hook-ups is facilitated for former- or resistance-coupling in the AF, A useful and practical article which will be
the construcior. stages. welcomed by the experimeunter.

and at Brentano’s, Ave de L’Opcra, Paris,

RADIO NEWS is published on the 10th of eacn preceding menth. There are 13

numbers per year. Subseription price is $2.50 a year
Cannda and foreizn countries, $3.00 a year. U. s. Co
accepted (no foreign coins or stamps). Single conies,
maney orders should be drawn to order of EXTHE
Co., INC

All communications and contributions_to this jqurg\_al

Tiditor. RADIO NEWS, 53 Park Place. New York, N.
cannot be returned unless full postage has heen included
are paid for on publication. A speceial rate is paid
photorranhs accompanyine them are highly desirable.
RADIO NEWS. Monthly, Entered as second class m

tn U. S. and_possessions.
in as well as U. 8. Stamps
25 cents each. Checks and
RIMENTER PUBLISHING

should be addressed to
Unaceented contributions
. All accented contributions
for novel experiments; good

atter, July 12, 1924, at the

France. European ageénts: S. J, Wise
Kt Cie, 40 Pluce Verte, Antwerp, Belgium. -

HOW TO SULSCRIBE FOR RADIO NEWS. 8end your name, address and
remittance to Experimenter Publishing Co., 53 Park Place, New York. Mention the
name of the magazine you are ordering. Wa also publish SCIENCE AND INVEN-
TVION' }'&ADIO INTERNACIONAL, RADIO REVIEW and AMAZING STORIES.

rite clearly.

RATES AND TERMS. The subscription rate for RADIO NEWS s $2.50 per
year. (12 numbers). ‘When remitting do so by cheek, money order, or registered
letter if cash is enclosed. Avoid sending cash through the mail if possible. Sub-
seriptions for less than one vear are not accented. Subscrintion may be made in
combination with SCIENCE & INVENTICN, RADIO INTERNACIONAL," RADIO
REVIEW and AMAZING STORIES.

Post Offce at New York. N. Y., under the Act of March 3, 1879, Additional_entry
at Tong Istand City. N Y.. and San Franeisco, Calif.  Title registered U. S.
Patent Office. Conyright, 1926, by The Exnperimenter Publishing Co., Inc., 53
Park Place, New York. The Contents of this magazine are copyrighted and must
Pot be rc'r7rlr»{(1|1rp((ii wii'hout giving full F‘"‘d“ to the nuhl!oa%ion. [(l‘lonyl;;zr;t‘ed 4|‘n
Fermany. eproduction of articles in Germany is reserved for Radio. Berlin 42. ON EXPIRATION of vour subserintion we enclose & renewal

RADIO NEWS is for sale at all newsstands in the United States and Canada, number to you; we stop our delivery to you on expiration. plankRisKoueRIasy

General Advertising Dept., 53 Park Place, New York City.

Pacif.. Coast Advertising Representatives
X . }. Norris Hill Co.
5 Third St., San Francisce. Calif. 3
412 West 6th St., Los Angeles, Calif.

Detroit Advertising Representative
Rey Buell, Donovan Bldg., Detwoit., Mich.

POSTAGE. ‘e prepay postage in all parts of the United States, Mexico and
island possessions. For foreign or Canadian subseriptions we require 50 cents in
addition to the subscription price for additional Dostage eharges.
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i5 W. Tenth St, Kansas City, Me.
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ROSLEY

CROSLEY RuA-
D10, All prices
slightly higher
west of the
TRocky Mts.

This little double~
circuit 1-tube set
Las wmade long-
distance rceords.

BETTER~“"COSTS LESS

4-tubes, Amaz-
Ing efficiency,
Crescendon
equipped!

I'ive-tubes. tuned
radio  frequency.
Two stiges not-
o=cillating radio
frequency ampli-
fication. Cres-
cendon two
stages audio fre-
queney amplitica-
tion.

One Dial Control!

o oo 0 this amazing 5-tube set at $50

o Already the new 5-tube Crosley set, at $50, has
met such a tremendous demand as to confirm
the prediction that it will replace thousands

upon thousands of sets now in use.

| THE
| vs50
i ’so \
5-tube, 1 dial,
acyminautors,

Crescendon. pow-
er tube adapt-

o .. Confronted by high prices, many people who
'.-Zﬁ;l AR desired to replace their old sets have hitherto

hesitated to do so. Now . . . in the new
Crosley “5-50” . . . they find the features
and qualities they desire, formerly exclusive to
very high-priced sets . . . available at
= small investment.

The incomparable joys of Single-Dial Con-
trol! Uncanny selectivity, resulting from its
metal-shielded chassis and the surpassing effi-
ciency of the Crosley circuit’s advanced de-

5-tubes, True -
cascade  amplifi-
cation; non-oseil-
Iating  and non-
radiating,

One - dial

-tube 850 in- control. You o . .

SELne o U Gros find sour sta- sign! Exquisite volume, thanks to the match-
Sl gl tion, then write o "
‘s.gﬁﬁ,lfr"’n,enfm"f’éﬁ its letters  on  the The new Crosley all-metal less Crescendon! i Crosley Acummatons,
batteries  solid graphic dial, locat- shielded chassis not only aids power tube adaptablllty . . . all the attri-

mahogany console. ing it once and for in producing  astonnding o g P
all. to turn to whei- selecticity, but standardizes butes of radio at its best . . . for $50.
ever your faucev di manufacture and helps make . .
tates. possible the price of $50. In all the Crosley line no instrument repre-

sents a greater triumph than this wonderful
S-tube set. Examine the line in full, as illus-
trated in the marginal column at the left . . .
each item a victory for mass production in re-
e e ] ducing radio prices. Then see the Crosley
100 _accessories. line at Crosley dealers . . . including the
new “5-50” . . . now on display!
See it . . . hear it. View the refreshing
beauty of its solid mahogany cabinet. Oper-
ate it yourself. Watch the stations, written in

Double drum sta-
tion selector!

12 -inch size,. Slightly higher west of the Rockies.

$12.50. Super Never before, at anywhere near this

Musicone. $11.75.
Musicone Deluxe
$23.50, {

beautiful console
with  room  for
batteries and ac-
cessories as below.

price, has a radio set possessed all
these advantages: 1. Single-dial con-
trol with graphic station selector. 2.
Metal-shielded chassis, contributing
to amazing selectivity and reducing
cost. 3. Crescendon control, produc-
ing exquisitc volume from distant
stations. 4. Crosley  Acuminators,
which sharpen tuning and increase
selectivity. 5. Power tube adaptability.
6. Beautiful, solid mahogany ecabinet
of distinguished design and exquisite

on the graphic dial, parade before you and
usher in their programs with unerring accur-
acy. Sharpen the selection with the Crosley
Acuminators. Release inspiring volume by
means of the Crescendon.

Know what heights . . . in tone, volume,
selectivity and sensitivity . . . radio of

Embodies the &
l\'tus)lco;wee in a two-tone finish.
beautiful eonsnle
of two-tene ma-
hagony finish and
provides room for

moderate price has reached!

batieries ‘and, ge- THE CROSLEY RADIO CORPORATION, CINCINNATI — POWEL CROSLEY, JR. President

cessories. 2 -
Inches long in- Crosley_manufactures radio receiving scts. which are licensed under Armstrong U. S. Fatent No. 1.113.149 or under patent applications of For Catalogue
side. Radic Frequency Laboratories, Inc.. and other patents issued and pendihg. Owning and coerating station WLW _ first remote confrol super- write Dept. 22

power station in America. All prices without accessories.

CROSLEY FEATURES
THE “CRESCENDON"  An exclusive Crosley fea- in several Crosley sets. izing this phase of man- stations sought without adiusted and they need

in- ture. ALL-METAL furnishes a substantial ufacture, log bock or ““tuning. not be touched amain.
When. o ordin SHIELDED CII38S518  frame for mounting ele- THI SINGLE-DIAL . v SR S TURE
ary radios, ears 0 ments. produces excellent  STATION SELECTOR  The “ACUMINATORS™ poce M0 a0 tabi- QUALITY
! must  strain  to £ glﬂ alirnent of condensers, === Nothing in ra- Crosley  Acuminators ity marks the Crosley AND {!EAITT"
catch a station [ shields the units from —o—a. dio equals the ' previde sharp tuning  ““5-50°°. “5-75” and o
. mnzg awgy, a ~ o e:;ch other, nrevent?i int.::r- - joy or the con- where receDtlon  “RFL’"  sets. This IN CABINETS
turn of the Crescendon on o stage. imDroves the sta- . venience of spreads broadly over feature typifies Cros- A S
Crosley radlos instantly " bllity of the cireuit, in- single dlal control. Cros- ©» digl, easily tune aut lev provisicn for best E3310) (R A
awells reception to room- This truly great creases  seleetivity and lev single drum eontrol local and bring in far radio reception at moder-
filling volume. radio achievement. found saves costs by standard- enables you to find the stations. Ordinarily, onee ate cost.
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PERFECT TRANSFORMER

Supreme

Ambilfoaiion  Mali

-yes, but why 7
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Audio Frequency

Transformer

500 1000
Frequency per Second.

AMPLIFICATION CURVES.

(BASED ON A MUSICAL SCALE.)

A3 $12

THIS graph is drawn on the musical scale—the onlyaccurate
way of showing the full value of each tone which your set
receives. Note that the evenness and fullness of amplification
extends throughout the range of the organ, the cello, and the

human voice.

cAnalize these facts about the
FERRANTI TRANSFORMER

FTER all is said, what is the truth about this

Atransformer question? Is it important to you

to get merely mediocre reception from your

set, or do you value getting the very best from it
that you possibly can?

The Ferranti Transformer is the Nearly Perfect
transformer—nearly perfect because itsamplification
curve is almosta straight line. No other transformer
approximates this degree of perfection.

And when you consider the fact that the scale of
measurement is based on the musical scale, show-

ing as it does true transformer value as applied to
any tone which you can possibly receive in your set,
you will appreciate that this is the only fair method
of testing transformer performance.

The Ferranti Transformer does more than act as
a superior transformer. It is designed to produce
that depth of tone qualiry which is lacking without
a worthy transformer. From the low notes of the
organ and the kettle drum to the high pitch of the
flute and the human voice, Ferranti Transformers
“carry on” faichfully.

We welcome inquiries from responsible dealers and jobbers

No Better Transformer is Available at any price

FERRANTI, INCORPORATED

130 West 42nd Street

r  New York, N. Y.

THE NEARLY

PERFECT TRANSFORMER
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RADIO NEWS READERS BUREAU

Time and Postage Saver

N every issue of RADIO NEWS

you undoubtedly see numerous
articles advertised about which you
would like to have further information.
To sit down and write an individual
letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite
a task.

As a special service to our readers, we
will write the letters for you, thus sav-
ing vour time and money.

Just write the names of the products
about which you want information,
and to avoid error the addresses of the
manufacturers, on the coupon below
and mail it to us.

If the advertiser requires any money or
stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.

We will transmit to the various adver-
tisers your request for information on
their products.

This service will appear regularly
every month on this same page in

RADIO NEWS.

If there is any Manufacturer not ad-
vertising in this month’s issue of
RADIO NEWS, from whom you
would like to reccive literature, write
his name, address and the product in
the special section of the coupon helow.

TO . READERS’ SERVICE BUREAU, BRIt
° Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.
WRITE YOUR NAME and ADDRESS HERE:
FROM NAME oo
ADD RESS e CITY, STATE. ...
Gentlemen : Please advise the firms listed below that T would like to receive detailed information on their product as
advertised in the.. ... issue of RADIO NEWS.
[=5°DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS Iff Catalolgue
t
NAME ‘ ADDRESS | List here spegiﬁc a}rticle on ?ine (i:gn:é)af,:
(Street — City — State) | which you wish literature. | ed, check in
‘ I this column
1 I L
| l
........................................ o e —
.................................... |-~ | e
Y OUT DDealEr’S N ITIE oot e
Check here P PP PR
if
la}:lo(::l?erre Address ................................................................................................................................

www americanradiohistorv com


www.americanradiohistory.com

Radio News far November, 1926

Now Owns a Radio
Store

*“The Radio business is rushing
just now. Building many Super
Heterodynes, also doing installa-
tion and repairing. To your
course I owe all my success in
the Radio profession.”” A. J.
Ommodt, Bowman, N. Dak.

'srmggg;\gozc : 7 ' T.h.eseuen Dld!
HERES WORKTHAT IS I'Will Train'You at Home
MANE toFill aBig:Pay Radio Job

Getinto the great new Big-pay Industry—Radio. If &
you’re earning a penny less than $50 a week, clip
coupon now. Send for AMAZING FREE BOOK,

“Rich Rewards in Radio.” Why go along at $25 or $35
or $45 a week, when you could earn $50 to $250 in the same
six days, as a Radio Expert? Hundreds of N. R. 1.

trained men are doingit—why can’t you? I’il train you just

as I trained them—just as I'trained the men whose letters p
you see on this page. I’ll teach you quickly at home in =

your spare time to be a Radio Expert, and draw down big B

monelgé for the easiest and most fascinating work in the
world.

$50 to $250 a Week as
a RADIO EXPERT

It’s the trained man, the Radio Expert,

who gets the big jobs of this profession—
paying $75,$100, $200 a week and up. Free book
gives all the facts. Every day N.R.L trained
men are taking good places in the Radio field—men
like you—men like those whose stories I show you
here. You can prepare justas they did by ncw prac-
tical methods, learn right at home in your spare
time. Lack of experience no drawback-—common
schooling all youneed. Our tested clear methods
make it easy for you, We guarantee to train you
successfully. Big Free Book contains all the

roof.
’ Clip Coupon Now
for FREE BOOCK

Most amazing book on Radio

ever written—full of facts and
pictures—tells all about the great Ra-
dio field, how we prepare you and
help you start. You can do what
others have done—GET THIS
BOOK. Send coupontoday—no
obligation.

J. E. Smith, Pres. . a
NATIONAL RADIO { :

INSTITUTE hoto shows { raduate L.
F. Spadoni in his own

Radie store at Chicago,
fIll. “Your course gets
the credit,” says Spadcai.

E Radio
*“I operate the portable broadcast. |
ing station in rear car, driving |-

front car by Radio control. Will

operate this car from New York to |

" Frisco—13 months trip. Then wo ®

take the car around the world—a

three years’ tour. I owe it all to

8 you.” Leo Paul, New York City. §

%y

eS¢

Instruments

Given FREE of
Extra Cost

All instruments
shown here and others
sent to all my sfudents free of
extra cost under short time
special offer. Clip coupon now
—find out all about this big un-
equalled offer while vou still havs
time to take advamtage of it. This
training is intensely practical—these
mstlr‘umeuts help you do the practical
work,

My Radio Training is
the ‘‘Famous Course
That Pays for Itself?

Make more money quick when

you take up this practical course.

I show you how to in-
crease your earnings almost
from the start of your cours e
throngh practical pointers I
give you.

Howard B. Luce of
Friedens, Pa., made $320 in 7

weeks during his spare time.
D. H. Suitt of Newport, Ark., writes §
““While taking the course I earned in
spare time work approximately $500.”
Earl Wright of Omaha reports making
$400in a short time while taking his course
. S—Ivorl:mgsat Ra%i(t)J',ixé{xuilssspaIr{e tims only! 9%
ylvester Senso, t., Kaukana, Wis., =
$70 In one Day fmade$500, These recordsnot bomeslthos
'!‘?l' "_l'-bM.- Wfllcox mezl:re a few of hundreds. —
am in business for my- d when you graduate, my big Free
;‘%Iilmf‘ ":Cae"" mads Employment Departn%ent helps’ yon getgthe job,
) none f)’: i “?9 228 You get just the same preparation and assistance
€ ect-rlmémvo rich ezper- § toeard success we gave C. C. Gielow, Chief Operator
enlce z(li?d \\asg?ccupymgi 31 of the Great Lakes Radio Telegraph Co., E. W. Novy,
sfl’le“ post ’°.“t35 éer; Chief Operator of Station WRNY, Erle Chambers, ~
phone  superintendert §j R, gi4 Engineer for Stewart-Warner, J. E. Fetzer, /'/f{

Chiet Operator
at Station WGR

‘Am sending a photo-
graph of station WGQR
where I am now Chief
Operator. T am proud to
say that your course is
the reason for my suc-
cess.”  Edward Stanko,
got‘?l Statler, Buflzlo,

when I enrolled with your Chief Engi i : :
i f Lngineer of Station WEMC. The National Radio ~
go:;lse“bche;mé;t WOUI: Institute, established 1914, today ofers you the same
hgnitiesg—gasa oflpg’eo opportunity these men had undera bond that guarantees
disaproiated e ’]lilst' %g you full satisfaction or money refunded. It's your big
= tpﬁgd' Sl h mh chance to get into the great Radio fisld—mail coupon TOQ-
a 10 will be worth R DAY for my big Free Book and proof!

J. E. Smith, President
NATIONAL RADIO INSTITUTE
Dept.OW § Washington, D. C.
Dear Mr. Smith: Without obligating me in
anyway, send me your free book “Rich Re-
wards in Radio” and all information about your
practical, home-study Radio course.

tens of thousands of dol-
lars to mein the next few
vears.” T. M. Wilcox,
1Belle Island, Newfound-
an

o : , g

! Promoted to Big Job -
§ “Just been made Sales Mana- A,
ger of this Radio firm—re- A

Kimball With WMAQ
Chicago
““Accepted a position with the

Chicago Daily News Station WM- & ceiveda very goodincrease /N Name. ... . ...... ... .. .. .. .. Age

My income practically dou- i ;l“ paby - Up to prlesent.
bled, thankato your fine course. I j Jave been getting salary A

| 4, which in 3 months en-
handle all consultation also do op- B 2bicd meto purchasen Street Address. .
erating.” Keith Kimball, Station § newear..” R.Jones 48
WMAQ, Chicago, Il Bay City Mich.
Town. .. State. ...,
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any will Start ~
But Few can Finish

N the development of the radio industry, many
have started but only those will finish who are
building on a foundation of servicewhich will stand.

IT is one thing to sell a radio instru-
ment but quite a different matter
to keep that instrument working per-
fectly in your home. Any new radio
should deliver satisfaction but only
trained service will keep it doing so—

In the rapid development of the
radio industry the demand has been,
in the past, generally more than the
supply. It is only natural that little,
if any, attention should have been
paid to the one most vital require-
ment—trained service.

Four years ago Ozarka Inc. recog-
nized the necessity of service—traine
service, with the result, that now
we havea trained service organization
of 4364 men. One of these men is near
you, ready and willing to deliver
Ozarka service.

These men are not radio wonders who know

all about all radio instruments. They make
no claim to be able to service any radio

instrument but they do know the Ozarka
perfectly.

Radio is no different to any other mechan-
ical device—sometimes little things will go
wrong, serious to the owner, but very easily
and quickly repaired by a trained service
man who knows that instrument as he should.

In the mad rush of selling radio very little,
if any, attention has been paid to service.
A trained service organization requires time
to develop and train—it has taken us four
years to train 4364 men, who today con-
stitute the Ozarka service organization.

Ozarka instruments are only sold by these
trained service men b demonstration in
your home—the onl p¥ace where you can
decide what a radio should do.

The Ozarka representative will gladly set
up an Ozarka in your home. He will not
operate it but let you do all the tuning. Only
in this manner can you decide if its tone,
volume and ease of tuning is what you expect
of a radio. Bring in station after station until
you satisfy yourself of what it will do for
distance, then discuss with him the most
important matter of all—service—trained
radio service-

dzartR

INCORPORATED

120 Austin Avenue A

CHICAGO, ILL.

Radio News for November, 1926

TRADE MaRK
REGISTERED

F. O. B. Chicago. Ozarka Senior
5Tube Model complete withLoud
and all ac ie

Se
ube Model

c$1325_.o

Also builtina 7 T

$100 F. O. B.Chicago. Ozarka Junior 5
Tube Model complete with built-in
speaker and all accessories.

$215 F. O. B, Chicago. OzatkConsole
§ Tube Model, solid walnut cabinet,
complete with all accessories.

Also built in a 7 Tube Model

We have a few Openings
for the Right Men

HILE there are today 4364 Ozarka

representatives, some territory is still

open. We want men who believe in
the future of radio—men who are tired of
working for some one else—men who would
like to add to their present income by de-
voting their evenings to Ozarka.

At the start you can keep your present position.
Later on, after you have proven what you can do,
then you will give us all your time because it will
pay far more than your present position.

The man we want may not have much money
but he is not broke. He has lived in his community
for some time—he has a reputation that his word is

ood. He may not have made any startling success

ut he has never ‘‘put over something’’ just to
make money. He may know nothing about radio or
salesmanship but he will be successful if he is willing
to study what we are willing to teach him, with-
out cost.

The field in radio is wide open for the trained
man. The success of the 4364 Ozarka representatives
roves what men can do. If you are interested, ask
or a copy of the Ozarka Plan, a 100 page book
which tells a true story of how big money and a
permanent business can be built in radio. It is a
story of life; of why some men fail while others
succeed. This book {ms shown many men how to
start making extra money immediately and within
a very short time establish a business of their own.
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HUGO GERNSBACK.
Editor and Publisher

EDITORIAL AND GENERAL OFFICES, 53 PARK PLACE, NEW YORK

NOVEMBER, 1926 No. 5

COMING DEVELOPMENTS IN RADIO

By HUGO GERNSBACK

T is well known that, for the past few years, no revolution-
ary improvements in radio or revolutionary radio inven-
tions have been created. Old, well-tried-out, and reliable
devices, which have been known to the art for many years,

have been perfected gradually; and the development of radio
receivers, today, may be said to follow very much along the
same lines as that of the phonograph and the automobile.

It is this process of slow evolution that we may expect in the
future, as well, and the old adage also holds true in radio:
“Natura non facit saltum”—which, translated, says that Nature does
not make jumps. In other words, all developments are part of
a slow-moving plan of evolution. Even revolutionary inven-
tions, when they do come along, will be found in the end to be
not half as great a departure as they were thought to be at first.

When broadcasting was initiated, the prediction was freely
made that radio would soon become a tremendous instrument
for the purposes of education. It was foretold, on all sides, that
every school would have radio outfits installed, by means of
which the pupils would be instructed by lec-

station is audibie. You will imumediately notice a background
of sound “mush,” whose intensity depends greatly upon your
location, the season, and many other conditions. If you are
located in a great city, all the man-made static in the neighbor-
hood will be collected on your aerial or loop, and will make
itself heard in the loud-speaker. Every time some one lifts a
telephone from its hook, every time some one rings a bell, runs
an elevator, starts his automobile or ‘tunes his radio, every time
a trolley car passes by. and from many, many other similar
electrical disturbances, a slight noise is produced in the loud-
speaker.

Then too. atmospheric electricity makes itself known by even
louder noises in the loud-speaker. Of course there is not al-
ways an abundance of static; but there is alwayvs some static
electricity in the air, which, even during the best season, makes
some 1mpression upon the loud-speaker, loud enough to be
heard.

The conglomeration of all these static noises comes out of

the loud-speaker at the same time as the re-

tures from a central place. where some men

produced words; and in this fact the present

of great eminence would lecture, so that the
classes all over the country would get the 1 .
same information simultaneously.

While this idea is feasible in theory, so far
it-has not been put into practice; though the
question is often asked by many people in
all walks of life, “Why is there not more in-
struction and more education from our big
stations?” Let us analyze the problem, and
see what really is wrong. We find at once
that very few stations today give any great
number of lectures. If these are given,
they are usually limited to fifteen minutes’
duration, and very seldom run much longer.
The broadcast directors seem to have ac-
quired from experience the idea that a

i which the Editor
points out that there have not
been any revolutionary improve-
ments o radio and it is likely
there will not be any; wherein
it is shown why lectures and
talks of more than 15 minutes’
duration are not popular: in
which this is analvzed ; that the
reason for it is the static “mush”
smnd background, wmalking lis
fening difficult ;- and hore it s
foped that i a few years this
defictency will be overcome . ..

deficiency of radio sets lies. We have no
means as yet to stop this so-called static
“mush,” which blends with the transmitted
voice, making it hard for us to understand
perfectly the spoken word. The conditions
are the same as if some one were speaking in
a large room with every one else talking at
low voice, making it almost impossible to un-
derstand the orator, or possible only with
difficulty. At such a time, listening is no
longer a pleasure, but pecomes hard work.

In the modern radio set, furthermore, we
have another producer of disturbing sounds,
and that is the vacuum tube. Marvelous in-
strument that it is, the tube is not perfect,

for nothing in this world ever can be. The

listener will not stand for longer talks
than fifteen minutes; and many directors
maintain that even this is too long.

On the other hand, the majority of listeners, when ques-
tioned, will tell you that they wish to be entertained, or that, if
they do listen to lectures, these tire one too quickly. The latter
statement is full of meaning for those who can read the signs
aright.

Let us take a typical case. You sit in front of your loud-
speaker and listen to a highly instructive, important lecture.
Or, if you wish to observe scientifically, try it with one of your
friends. Then watch his face carefully, and you will find that
at no time during the lecture is he completely at ease. He has
to strain to catch the words as they come from the loud-
speaker, and very often an annoyed expression will come over
his face. You can tell from his features that he is not being
entertained. [t is really hard work, nowadays, to listen to any lec-
ture, throughout the greater part of the year. There are seasons
when it is not quite so difficult: but we must be frank in admit-
ting that during most of the time we would much rather listen
to music, for we do not have te strain our attention to follow
the motif, as we do when listening to a more or less dry lec-
ture.

What is the reason for this? Let us presume that the radio
set is not at fault, or, at least, not greatlv. Let us also presume
that we have a first-class loud-speaker, which reproduces per-
fectly. Then, what is wrong?

The answer is simple. Turn on your radio set at any time
during the evening, and set it at a point on the dials where no

radio tube, due to its inherent sensitiveness.

also gives rise to characteristic sounds com-
monly known as “tube noises.” Even without the static “mush”
background, there are always noises produced by the tubes
themselves. Every time a metallic particle is thrown off from
the incandescent filament inside the tube, a noise is caused in
the loud-speaker. There are various other tube noises, such as
those produced by the slight jarring of the building in which the
radio set is located, by temperature changes, etc. All of these
causes give rise to some little current impulses, which, being
amplified, produce a “noise level” of their own in the speaker.

As long as all of these disturbances prevail, it will be im-
possible to put on lectures that can be enjoyed by a very great
number of people. While the imagination has to work hard to
supply the missing words which the ear does not catch, study-
ing by radio is too much of a task; and the public would much
rather listen to music and other entertainment.

It seems to me that the greatest task of the radio engineer
at the present time is the elimination of the extraneous, para-
sitic noises, which now issue from every loud-speaker over the
whole world. Nor is the task hopeless. It seems possible that
it can be accomplished by the use of correct filter circuits, in-
stalled in the radio sets. We already know that static, whether
natural or man-made, is of a certain frequency; and it should
be possible to suppress any such frequency by methods similar
to those used today in our “A” and “B” eliminators, in which
Ehﬁ hum and other undesirable noises are filtered out success-
ully.

I, L

Mr. Hugo Gernsback speaks every Monday night at 9 P. M. from Station WRNY on various radio and scientific subjects,
465
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HE day of Television 1s rapidly ap-
proaching; it will be with us very
shortly, Several important inven-
tions, made by German scientists, have
practically removed the last difficulties in the
field of “phototelegraphy” and have served
to opén a promising field of investigation.
Though the developments made are still con-

Television en Route

The “KAROLUS CELL” Betters Reproduction

By PAUL J. G. FISCHEL

in no way detract from the legibility. Not
only is this new system more reliable, but it
is far superior to present automatic systems,
as it is possible to attain a transmission and
reception speed of 400 to 600 words a min-
ute.

The speed of the system can be materially
increased if the transmission and reception

Radio News fo;r November, 192¢

16 square inches are required for 200 words,
and two or three times this area is reproduced
in a minute, at regular commercial speeds.

So well does this system retain the forma-
tion of the original script transmitted that
the received photogram can be used immedi-
ately for reproduction in newspapers or
magazines, whether it be of handwriting,

fined to the laboratory, the experiments con-
ducted have been entirely successful and cer-
tainly indicate the practicability of the
systern.

I will explain in the following paragraphs
the new “phototelegraphic” apparatus worked
out by the Telefunken Co. in Berlin, with
which tests were carried on between Konigs-
wusterhausen, near that city, and Vienna, the
capital of Austria.

THE SPEED PROBLEM IN COMMERCIAL
RADIO

Present forms of automatic radio telegraph
systems permit a transmission and reception
speed not greater than 100 to 150 words per
minute, and sometimes much less, as the
actual speed depends on atmospheric condi-
tions. Bad atmospherics partly or entirely
destroy the telegraph signals, and for this
reason high-speed communication is greatly
hindered.

The Telefunken system of phototelegraphic
transmission is far more reliable, as it is
practically independent of atmospheric con-
ditions. Static and other forms of electrical
disturbances cause only small black dots and
thin lines on the received photogram, which

AMPLIFIER

ELECT]RIC ARC KAROLUS CELL

LENS

f TET ECTOR

LENS

ROTATING
/ CYLINDER
T

NICOL PRISMS

i}
SCREEN

The receiver circuit.

Notice how the plate of the last vacuum tube is connected to the condenser
of the Karolus-cell.

The variations in the plate current cause a_corresponding change in the trans-
parency of the cell, by the phenomenon of polarization.

is done on a short wave-length, less time
being required in such an instance for the
complete transmission and reception of a
photogram of a given area. In fact, it has
been found possible to transmit 400 words
within the space of a few seconds. About

type, a photograph or a sketch. Of course,
where exactness is demanded in the transmit-
ted material, such as scientific sketches or
photos of artistic value, the weather condi-
tions must be favorable; as it can be seen
that small dots or thin lines might be ruinous
to the reproduction at the receiving end.

ADVANTAGES OF THE TELEFUNKEN
SYSTEM

Various systems of phototelegraphy now in
use in Europe and America have reached a
high point of development; but there are two
distinctive advantages which go to explain
the superiority of the Telefunken system.
The first is the possibility of sending from
the original telegraphs directly, without any
form of pliotographic or other preparation;
the second the very high sending-speed,
coupled with the perfect quality of reproduc-
tion.

The improved operation of the transmitter
is attributed to the new ring-shaped photo-
electric cell developed by Dr. Schriter of
the Telefunken Co. (See Fig. 1). The high
speed and quality of reception is made pos-
sible by the light relay invented by Dr. Kar-

At the left is an unre-
touched reproduction of
a photogram of the Ger-
man radio engineer,
Count Arco, a director of
the Telefunken Wireless
Co. This portrait was
transmitted by the pro-
cess described in this ar-
ticle from Konigswyster-
hausen, which is near
Berlin, to Vienna.

Fig. 3A. This is the electric-arc
projector of the transmitter shown
in Fig. 3 (opposite page). Its in-
tense ray is thrown upon the pro-
jecting object lens (See Fig. 4)
and passes through the tiny *‘pu-
pil” of the “‘electric eye'” — the
photoelectric cell of Fig. 1. Itis
then reflected with varying inten-
sity (depending on whether it falls
on an area black, white or grey)
from the spot on the mounted
telegram on which it is focused,
to the coated surface of the pho-
to-electric cell. The variation of
current thus caused is used after

amplification to  modulate the
transmission.
PRI L T OO P P PR TR PSR TS SR TST TETRTRIR T
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olus of Leipzig, called after him the “Kar-
olus Cell.” (See Fig. 2). It makes prac-
tical use of what is known as the “Kerr
cffect,” and is entirely free from mechanical
inertia in its operation.

THE TRANSMITTER'S “EYE”

The transmitter consists of a large cylin-
der enclosed in a light-proof box (See Figs.
3 and 4). An electric motor rotates the
cylinder and at certain intervals changes its
lateral position. On the cylinder is mounted
the telegram or photo to be transmitted.
The light from an electric arc is concentrated
on the face of the cylinder by means of a
system of lenses. The photo-electric cell or
“optical microphone” is mounted between the
arc light and the cylinder so that the con-
centrated light rays have free passage
through the center of the ring-shaped elec-
trode.

The spot of light thus directed on the tele-
gram is only .008-inch square, thus cover-
ing a mere thread-line of the cylinder sur-
face. The rays of light reflected from the
cvlinder strike the outside surface of the
ring-shaped cathode of the photo-electric cell
and affect the potassium coating, which emits
electrons when exposed to light, in exact
correspondence to the light and dark spots
on the telegram traversed by the ray of light.

The anode of the photo-electric cell is
formed by a grid of fine wires which readily
allow the reflected rays of light to pass
through to the cathode, but take up the
electrons emitted by the potassium. The
variations of current thus created in the
circuit of the cell are passed through suit-
able audio-frequency amplifiers and in turn
modulate the radio-frequency currents gen-
erated by the transmitting tubes.

THE KAROLUS CELL
The same arrangement of cylinder. driv-
ing motor and electric arc is used at the re-
ceiving end. (See Figs. 5 and 6). The ro-
tation of the receiving and transmitting cyl-

An unretouched reproduction of a photogram,
which was sent by the process described in the
accompanying text.

inders is brought into synchronism in a very
simple and ingenious manner; no transmis-
sion of separate synchronising signals is
required.

PHOTQ-ELECTRIC CELL

SCREEN
\ { y

|
N
N

ROTATING CYLINDER

_AMPLIFIER

MODULATOR

’ [WeHt g I

ELECTRIC ARC
MASTER O3CILLATOR

FIG 4 [0}

POWER
AMPLIFIER

Above is shown the circuit employed in the transmission of pictures by radio.

Notice the peculiar

construction of the photoelectric cell and its connections.

Again several lenses concentrate the rays
of the electric arc towards the suriace of
the enclosed light-proof cylinder, on which a
negative film is mounted. With the system

Fig. 2. The Karolus-cell. Note the two conden-

ser-electrodes inside the glass cell and the ter-

minals for connection to the receiver. The handle
allows adjustment of the electrodes.

of lenses is incorporated the sensitive light-
relay, ..the Karolus cetl, which is con-
nected to the output of an audio amplifier,
following the radio receiver. The modula-
tions of the transmitter’s carrier wave thus
cause amplified potential changes across the
two electrodes or condenser plates in the
Karolus cell. The cell itself is formed of
glass and filled with carbon disulphide. The

rays of light which have to pass the cell,
that is to say, the small space between the
condenser plates, are previously polarised by
suitable Nicol prisms. Due to the already-
mentioned “Kerr effect,” the polarization
plane of the light rays is rotated or twiste:l
in accordance with the potential change:
across the condenser plates. This varies the
intensity of the light leaving a second pair
of Nicol prisms following the Karolus cell.

The rays controlled by the cell are now
directed. point by point and in thread-lines
of exactly the same dimensions as in the
transmitter, upon the reception film. forming
a negative from which any desired number
of positive prints may be made.

As the Karolus cell is entirely free from
mechanical inertia it can handle a nearly
unlimited frequency of applied-potential

Fig. 1. The photoelectric cell invented by Dr.

Schrioter.  Note the potassium cathode on the

inner glass surface, the grid-anode and the hole
in the center of the ring.

changes. The cell will also handle an enor-
mous intensity of light without overheating,
because of its small size, so that it is espe-
cially suited to television work.

Fig. 5.

The Telefunken-Karolus receiver system showing at the right a
cylinder on which the unexposed negative film is mounted. One Karolus-cell
may be seen in position in thewenter of the optical device and one standing
in front of the receiving cylinder case.

Fig. 3.

www americanradiohistorv com

The Telefunken-Karolus transmitter system. From left to right: the
electro-motor for driving the cylinder, the synchronising device, the transmit-
ting cylinder showing a mounted telegram (a part of the photoelectric cell
may also be seen), and a system of lenses concentrating light from the elec-

tric arc upon the cell.
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Here are pictured some of the various losses of

energy from the time the coal is placed in the

boiler until the electrons leave the filament of a

vacuum tube in a receiving set. Only a small part

of the heat of the filament, of course, is expended
in the mysterious liberation of electrons.
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Tracing the Energy from the Power House to the Uacuum Tube
'By BORIS S. NAIMARK and D. M. MORANDINI

T is generally known that the operation
of the modern radio tubes is dependent
upon electronic emission. It is equally
well known that this electronic emis-
sion takes place at comparatively high tem-
peratures. The emitting element of the
modern radio tube is its filament; and the
necessary filament temperature as required
by operating conditions is, in the standard
receiver, supplied by a storage battery,
commonly designated as the “A’” battery.
The modern electric-generating plants
employ coal as the source of heat, produc-
ing steam pressure and then mechanical en-
ergy. These are of vital importance in the
various stages of the generation of electric
power, which is necessary in order that we
may charge our storage batteries when their
potential and stored energy fall below a
certain definite value. It is the purpose of
this article, as may be seen from its title,
to show the different steps of transforma-
tion of the original energy contained in the
coal (which is the standard fuel in modern
power generating plants) into the heat en-
ergy, applied to the filaments of our tubes,
so that electronic emission may take place;
and, above all, to show what tremendous
power losses are involved in this conversion
of “coal to electrons.”

ENERGY NEVER DESTROYED

The energy contained in different fuels,
such as coal, can not be converted directly
into electric energy; although theoretically
there should be a possibility of doing so.
The transformation of “coal to electrons” is
therefore a gradual and wasteful process.
True enough, it has been generally accepted
by the scientific world that energy can never
be manufactured or destroyed. This gener-
alization has become to be known as the
Law of Conservation of Energy, and is the
very cornerstone of modern physics.

However, while the total quantity of en-
ergy in the universe is always the same. it
may be changed in form as well as distribu-
tion: that is, whenever one form of energy
disappears other forms appear in equivalent
amounts. While energy as such can not be
destroyed, there is always a loss of energy
manifest; this loss is not in the form of
annthilation, but in the form of dissipation,
part of the energy being diffused. Thus it
can be seen that while there is no diminution
in the total quantity of energy in the uni-

verse, some of it slips from our control
and becomes no longer available whenever
energy is used or transformed.

Engineering furnishes scientific and prac-
tical means for determining with an ap-
proach of precision the proportion of en-
ergy waste involved in different processes
of production and energy transformation.
The tendency is to decrease the percentage
of energy wasted under any step of energy
transformation.  Despite this, the wastes
and losses in the ordinary processes of
power generation are very large.

IN THE FIRE BOX

The first step in electric power generation

is the combustion of the coal under the
boilers. This is the transformation of the
potential thermo-chemical energy of the
coal into the gases used in the furnace. The
efficiency of this process, sometimes referred
to as ‘“gasification”, is not exceptionally
high. -
It must be said that the quantity of coal
burned never represents the actual quantity
of combustible material, since in all coals
there is a certain percentage of absolutely
non-combustible ash. Statistics show that,
for every 100 pounds of coal placed in a
furnace, approximately 18 pounds will re-
main on the grate and in the ash pit as in-
combustible material. A chemical analysis
of the grate and ash-pit refuse shows that,
in addition to this non-combustible waste,
there is also a certain amount of unburnt
coal. While the quantity of coal thus
wasted is dependent upon the nature of the
furnace used, it usually represents about
6% of the total amount of coal used.

The efficiency of the process of gasifica-
tion can be very easily computed. 100
pounds of dry coal put in the furnace will
leave in the ash pit about 18 plus 6, or 24
pounds of waste. The remainder, or 76
pounds, is the quantity of coal actually
gasified. The efficiency therefore will be
about 76%.

When one considers the fact that much
of the heat of coal in the average generat-
ing plant goes up the chimney, with the
smoke and gases, this efficiency of gasifica-
tion is fairly high. Under actual operating
conditions the efficiency of the process of
gasification seldom exceeds the above fig-
ures.
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BOILER AND ENGINE LOSS

The coal having been gasified, we must now
utilize the heat generated in the furnace for
the evaporation of water in the boiler; we
must transform the heat resulting from the
combustion of the coal into the expansive
energy of steam. A certain amount of en-
ergy will be dissipated in this second pro-
cess of transformation, the efficiency of
which is that of the boiler used. The ef-
ficiency of modern boilers is from 60% to
75%.

The volume or pressure energy of the
steam, developed by the boiler, is next con-
verted into mechanical energy by means of
a steam engine. This third step in the pro-
cess of electric power generation is re-
sponsible for a great deal of dissipation of
energy.

Considering the losses in the above-men-
tioned processes, it will be readily seen that
only about 20% of the energy, originally
contained in the fuel, is transformed into
useful work. However, when high pres-
sures, temperatures and modern turbines
are employed, as is the case with most large
generating plants now in use, this efficiency
may be as high and even slightly higher than
25%. In this statement we are considering
the more favorable conditions of power trans-
formation. The ordinary locomotive, how-
ever, does not utilize more than about 8%
of the useful energy of the fuel.

THE ELECTRIC GENERATOR

Once the motive energy, as supplied by
the steam engines or turbines, is available
it can be employed for the generation of
electric power; this is accomplished by con-
necting dynamos to the steam engines or
turbines, employed in the generating plants.

Not all of the motive energy of the tur-
hines or steam engines can be imparted to
the dynamo. The actual loss here, how-
ever, is very small and may be taken as not
exceeding 1%. Deducting this small loss
from the energy available from the shaft of
the steam-engine, we shall have left only
19.8% of the original energy contained in
the fuel used. The latter in our case is coal.

The dynamo itself is a very efficient ma-
chine, The efficiency of the most modern
types will be about 95%, and the loss 5%.
Considering this loss we will have left only

(Continued on page 548)
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Radio [s Making Us ““Ear-Minded”

How Broadcast Listening Is Imeroving Our Sense of Hearing

URING the last five years, practic-

ally every phase of human interest

and activity has been affected to a

greater or less degree by radio
broadcasting.  Such significant things as
music, religion, education. politics, sport, the
drama, home life itseli—to mention only the
most outstanding—have been offered new
possibilities or undergone extensive readjust-
ments. It is probably becausze of the absorb-
ing nterest in these more or less outward
changes, rather than in spite of them, that
most of us who make up the radio audience
have gone our way unmindiul that broad-
casting has also brought about a change of
considerably more intimate character in each
of us. 1 refer to an alteration in our
psychological makeup.

If you were told you were to be deprived
one of your five major senses, and were
asked to name the one you can least do
without, your choice would unhesitatingly
be sight. Sight has for centuries occupied
the place of overwhelming predominance
among the senses. Not by chance is it by
far the most used and useful, but for sound
scientific reasons.

WHY SIGHT IS PARAMOUNT

It has the best equipment. The nerves
which connect your eyes with your brain
are many times more complex than those
which connect your ears with your brain.
That is why, at such a place of din and bed-
lam as a football game, the strongest im-
pression you carry away is one of color
and movement—things seen.

More than that, sight has a range many
times broader than hearing. If you stand
on a skyscraper or a mountain top you will
sce considerably farther and with a broader
,scope than you can hear. Some sounds will
reach you, of course, but they will be in-
significant and close at hand, compared to
what you see.

Further, sight is infinitely more selective
than hearing. Have you ever tried to use a
telephone in a crowded hotel lobby or office
full of clattering typewriters? If you have,
the chances are that you had to guess at
h;llf what the person at the other end of the
line was saying. Yet in the same places, with
colorful people and surroundings to look at.
you would have no trouble reading. To put
the thing in radio parlance, sight tunes more
sharply than hearing.

Besides, you can remember what you have
seen several times longer than what vou have
heard. If you have a friend vou have not
seen for, say, four or five vears, vou will
find you can recall his or her features with-
out trouble. But when you try to recall the
sound of his or her voice. you will get noth-
ing but a faint general impression.

You can see now why yvou put sight to
such an endless variety of uses in every-day
life, even—this is where the senses begin to
play pranks—when hearing is what you think
you are using.

“HEARING” BY SIGHT

The next time you are talking to a friend
in a car full of people or a noisy restaurant,
and “hearing” him perfectly in spite of the
interference, close your eyes or turn your
back. You will find to your surprise, that
vou can no longer hear him distinctly: and
thereby be reminded that you were “reading
his lips,” rather than listening to the sounds
they were forming.

That is only one example of how, because

By CHARLES M. ADAMS

sight 1s a superior sense in efficiency and
equipment, we have unconsciously let it do
much of the work we think we have dele-
gated to hearing.

Do you remember the first time you talked
over a telephone? You probably finished—
if you finished—declaring loudly the thing
wasn't practical, that you couldn't hear. The
trouble was, of course, that you had been
unconsciously letting your eyes do so much
of your hearing for you, that when you were
forced to depend on your ears alone you had
to make a radical readjustment.

The same thing happened again when
radio came along. If you recall the first
time you listened in, you will probably re-
member that you kept your eyes fixed in-
tently on the loud speaker, trying uncon-
sciously to hear by sight.

This, then, is what the psychologists mean
when they say practically everyone endowed
with normal senses is “eye-minded”. Most
people not only make more use of sight than
they do of hearing (even when hearing is the
sense they suppose they are using) but think
in terms of sight of things which could just
as logically be thought of in some other way.

Has radio changed this? Decidedly.

RADIO EDUCATES LISTENERS

Here is the situation. You can't do any-
thing but /ear by radio. The engineers tell
us we'll be able to see in a few years. But
since broadcasting started the only way we
have been able to get the programs has been
by hearing; and more than that, hearing
with our cars only.

Looking at the loud speaker has not
helped. Watching the panel or tubes or
transformers or batteries has not helped.
The only way we have been able to take in
what the broadcasters have been putting out
has been through the ears. The result has
been that these organs, pretty much orna-
mental (more or less) in most every-day
uses, and mere auxiliaries at best, have
been given more work to do in the last five
years than ever before—bringing us music,

speeches, plays, lectures, the whole varied
offering of broadcasting. What is more to
the point, radio has made us really hear with
our ears.

While you had formerly, as you thought,
to keep vour eyes glued to the speaker to get
what was coming in through the ether, you
can now read, look at something else, even
turn your back on the set, while you keep
right on hearing just the same.

Music has come to mean more to you as
music. Did you ever notice at a concert that
the orchestra became soft as much because
you saw the director signal “pianissimo,” as
because the volume was actually less? That
was why, when you first began listening in.
you complained that broadcast music did
not have the shadings of expression you
found in music heard direct.

But now these shadings register com-
pletely, through the ears, without any help
from the eyes.

CULTIVATING THE IMAGINATION

Broadcast plays have come to mean more.
At first you were not convinced by simply
hearing the sweet voice of the heroine anrd
the stalwart replies of the hero. You said
“That’s not like seeing them on the stage”
—mainly because you had always been used
to seeing them on the stage. Now you listen
till the last word and get a genuine kick
out of these same voices.

Church services have come to mean more.
Before vou had trained your ears to do the
work for which they were originally de-
signed and which the eyes had usurped,
stained glass windows, gothic architecture,
and handsome pews put you in the mood
for worship, even more did than the deep
peal of the organ and the solemn chant of
the choir. But now these things alone, com-
ing out of your loud speaker, bring just as
much of the atmosphere of the church.

In other words, after a long period in
which, without knowing it, you were psy-
chologically lop-sided—that is, just eye-

(Continued on page 530)
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There is no doubt that our eyes are a great aid to our hearing, as we unconsciously “read the lips”
of the person speaking. Make the test indicated above for yourself and be convinced. “Your Eyes
. Hear.”
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The Diary of a Radio Receiver

Wherein a good set had a bad time of if until . . « &

'LL never forget my first coherent

thoughts. When I became conscious of

events, a young fellow was giving me

a ﬁual examination to see that I was
properly wired and every joint firmly solder-
ed. After what seemed to me an unneces-
sarily critical examination, he finally pro-
nounced me O. K.

I was then placed on another bench where
I found a great many receivers identical in
appearance to myself—to my great surprise,
as I had believed mysclf to be the only one
in existence.

The main theme of conversation seemed
to be centered on some fearsome ordeal they
were yet to undergo—some sort of a test.
I felt quite superior and informed them in
lofty tones that I had passed all the tests.
Oh! how they laughed.

Finally one of them told me that T had
the appearance of a very fine receiver; but
before I could leave my “home” to take my
place in the world, I'd have to prove by
actual performance that I was of thorough-
bred stock.

Said my kindly informant: “When a re-
ceiver from this laboratory finally receives
1l1e chief’s O. K., you can be mighty certain
it has quality huilt into it throughout, not
only looks good, but has wonderful tone
quality, selectnvxty and dependability in its
entire system.”

I PROVE MY WORTH

That evening the real test came; the
factory was silent—only one or two Imhts
burned dimly. Suddenly I was pxcked up
and placed on what the man called a “test
bench”—two little wires were attached to my
“aerial” and “ground” terminal posts, (I
had been wondering what they were for) but
I could feel no particular sensation. Then
the tester picked up what he called a battery

¢ Apex Electrical Mfg. Co.

By M. W, MITCHELL"

connector cable. A friend of his was stand-
ing nearby and he remarked that they always
used a good cable, with different colored
leads, because it absolutely prevented the
possibility of wrong hook-ups and burned
out tubes. (I began to regain a little of
my sclf-csteem, which my brother receivers
had destroyed by their laughter during the
afternoon, and figured 1 was pretty nice, or
they wouldn't be using the very best mate-
rials on me).

The tester then placed five queer looking
glass tubes in my sockets, and I wondered
what was commg next. A sudden click of
a switch, and oh! I can’t describe the feeling
of pent-up power, and desire to do things,
which suddenly permeated my entire struc-
ture—it seemed that great things were on the
point of taking place. Then a twist or two of
my dials, and words cannot picture the won-
derful sounds which filled the room. It was
several minutes before I realized the beauti-
ful sounds were issuing from the throat of
a quecr-looking horn connected to me by a
little wire.

The tester’s f{riend then spoke: “Well,
Joe, you've certainly proved your case with
me. I'm a musician and have always be-
lieved it was impossible to do what you've
done. You have reproduced perfectly strains
of music and voices from a studio hundreds
of miles away. It certainly is a wonderful
receiver.”

“Yes, the receiver is a beauty,” said the
tester: “but make no mistake, it is just as
important to use good accessories as it is to
have a good receiver. If we used a cheap,

inefficient speaker, poorer tubes, and didn’t
take care to see that our batteries were in
good condition, our performance wouldn't
have heen so good.”

Finally the tester pronounced me O. K.
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and said: “The man who buys this radio
receiver will certainly be acquiring one of
the best.”

All the little wires were then disconnected
and the wonderful fecling left me. I called
to them to hook me up again—I didn’t want
ever to he without the little wires and bat-
teries—but they didn't seem to hear me.
Soon 1 was carefully packed into a little
box, and for a time everything was blank.

I FIND AN OWNER

When next I saw the light it was under
cntirely different circumstances than at the
factory. When lifted from my hox I was
in the coziest little room imaginable. There
were some of the little batteries and wires
there, too. “Ah!” I thought, “this must be
the lucky man who bought me., Now I'll
show these nice-looking people just what 1
can do. Gee, they’ll be proud to own a
radio receiver like me.”

Then they hooked the little wires to me,
but they did it much more slowly, and fre-
quently examined a little paper to sce they
were doing everything properly. I could
hardly wait.

The man was talking and I paid very
close attention, since we were to be together
for a long time, and he was going to be so
proud of m

Said he “\Nell I paid a little more for
the receiver than T intended to (a little thrill
ran through me—I was such a good recciver
people were willing to pay a little extra to
have me) but I made up for it on the acces-
sories. The dealer tried to sell me batter-
jes, tubes and a speaker for the set, but he
wanted too much money. I walked down
to the next block and—would you believe
it?—I hought all the accessories for just
about half of what the dealer wanted to

(Contimied on page 534)
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How can a sclf-respecting radio receiver be expected to give honest reproduction when company Iike this is thrust upon it?
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Confessions of An Installation Grafter

' 1L,

HIS little collection of picaresque
: reminiscences  contains not only
human interest, but some facts which
should be an eyc-opencr to the great
army of radio sct buyers who know
nothing about the scicnee or art of
radio. 1t has been conservatively es-
timated that the public at large 1s
taved somewwhat between $300.000 and
$500,000 a yvear by petty grafters, of
the iype whose mcethods are exposed
i this article by our contributor—
who, for obvious reasons, desives that
his identity shall not be revealed.
Do not let drresponsible indiwiduals
scll to you questionable or useless
radio merchandise, by alluring prom-
ises or bascless representations.
—LEDITOKR.

b LTI 1614 SETEITIR LA S L

ARLY in the day of the first com-

mercial hook-ups. I was bit by the

proverbial bug and invested in a

racdio set, advertised by a department
store. Being thoroughly ignorant of the in-
tricacies of the contraption, I had the set in-
stalled by a mechanic irom the store. The
price, completely installed was $49.50; but
when the mechanic packed his bag to depart
he was wealthier to the extent of $2.25, and
the set had cost me $51.75.

He had, without the slightest dithculty,
convinced me that [ needed several insula-
tors, a "“C” Dbattery, and a new connection
for the “A” and "B” batteries. [ gladly
paid him the $2.25 and was rewarded by
hearing the daily stock reports and weather
forecast. Several years of tinkering with
the set have since made me a master of the
proiound mysteries of its operation; and
gradually there has dawned upon me a real-
ization that -I would have heard just as
many stock reports and weather forecasts
without tlhe additional investment of $2.25.

Recently I found myseli drafted into the
army of the unemployed, at a time when a
department store was seeking men to in-
stall a widely-advertised set which they
were selling at a ridiculously low price.
They sold more than 40,000 sets in three
weeks: and I was one of the fortune-fav-
ored ones to be employed at a salary of $25
a week.

Recalling my own first experience with
an unscrupulous mechanic, I determined to
duplicate his nefarious scheme, and, inci-
dentally, to swell my weekly income by $15
or more.

I reasoned that successful perpetration
of the swindle depended upon my hypothesis,
that any one who buys a readv-made set,
including aerial, etc.,, completely installed
at so much down and so much per week, is
an uninitiated bug, thoroughly ignorant of
the esoteric mysteries of radio theory.

Aund the plan worked! Fach installation
netted me an average of $2. If the pur-
chaser paid cash for the set, I contrived to
extract the maximum graft from his none-
too-reluctant purse. Those who bought .on
the installment plan were assessed sums in
proportion to the amount of their weekly
payments,

My equipment consisted of a “C” batterv.
a tube, several highly polished battery con-
nections (purchased at the 5- and 10-cent
store) and an assortment of insulators which
I procured at negligible expense, or even
surreptitiously, from my employers.
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Aan Interview with a Man Who Has Installed Thousands of Radio Sets

Arriving at the home of a prospective
victim I learned by two or three deft ques-
tions how much or how little he knew about
the hook-up in question. Now, on these
standard sets, the connection between the “A”
and “B" batteries is a very ordinary-looking
picce of wire. When the attention of the
purchaser had becn called to this fact, it
took me about three minutes to point out
the advantages (7), in clear reception and
distance. which might be obtained by the use
of a certain patented connection, one of
which [ carried in my bag.

"You will observe the genuine sifk insu-
lation, well varnished, and the non-leakable
curved connections with patented clips.
Now, I am selling these as a side line,” I
told him confidentially, *and if you care to
have me put one on, it will cost you 75
cents.”

He was sold. Of course, he was buying
the set on the installment plan.

The next victim on the list had paid cash.
His family was grouped around me waiting
for the final twist of the knobs which would
bring music into the household. Assuring
myself that everything was in periect con-
dition I nonchalantly placed my thumb and
fore-finger in such a position as to make a
considerable shunt across the antenna and
ground posts. A twist of the dial brought
music from a station 300 miles distant—
but, indeed, it sounded 300 miles away.

“Not very loud.” remarked the discon-
certed purchaser.

"Well,” I explained, “you know the store
can't guarantce tubes or any accessory of
that sort. They are variable at best. and
vou will have to replace them occasionally.
I happen to have a tube of my own in the
bag. \We'll try it.”

Inserting the new tube, I released my
strangle hold upon the receiver—and be-
hold, Mary and Jolmny were dancing a

Assuring mysclf that everything was in perfect
condition [ nonchalantly placed my thumb and
forefinger in such a position as to make a consid-
erable shunt across the antenna and ground posts,
“Not very loud.” said the purchaser.
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Charleston to the music of an
300 miles away.

“Quite an improvement,” the victim as-
sured me, proudly. (His set was working
perfectly.) “Yes, indecd, leave it on. How
much is it?”

“Two eighty-five,” I responded promptly,
dropping the “defective” tube in my bag.
That old tube had a potential value oi $2.85
to the next gullible customer.

One afternoon, in a cold-blooded mood,
I deliberately cut a piece from one of our
“standard” 50-foot lead-in wires. I showed
the lady of the house the end of the wire
dangling from the roof, two fect above the
imsulator.

“Well, well,” she remarked laconically.

“You sce, your house is unusually high,”
I told her without batting a lash. “How-
ever, I have in my bag a coil of the same
wire, which you may have for 75 cents.”

“By all means. Put it on.”

I proceeded to attach the cut section to
the other end. When the job was com-
pleted I called her attention to the neatness
of the connection; but she was busy con-
trasting her own dangling wire with the
trim row of insulators on the house next
door. My eves must have gleamed villain-
ously. :

“Madame, at this low price the store can-
not be so meticulous in the finished detail
of the outfit. However, I have a few insu-
lators in my bag; and if you care to have
me put them on, they cost 10 cents each.”

I found room for five insulators.

One of my favorite tricks was to at-
aclt a combination voltmeter and ammeter
to a “C” bhattery, push the ammeter button;
ind shake my head dolefully as the indicator
pointed to “3.”

“What's wrong?” the purchaser hastened
to inquire.

“The ‘C’ battery scems to be low,” T in-

(Continued on page 530)
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onhsinthe United States

Radio el 32

Call BROADCAST STA. = I =
Letter Location 2z ¥

=

KDKA, East Plttsburgh, Pa.....309.1 Var,
KDLR, Devilg Lake, N. D....... 231 5
KDYL, Salt Lske City. Utah... 246 50
KFAB, Lincoln, Neb. ......... 340.7 1000
KFAD, I’hoenix. Ariz. 273 100
KFAF, San Jose, Callif 217.3 50
KFAU, Boise. 1daho. 280.2 750
KFBB, Havre, Mont. 275 50
KFBC, San Diego, Cal ... 380 50
KFBK, Sacramento, Calif 248 1ov
KFBL, lverett, Wash.. 224 100
KFBS, Trinidad, Colo, . 258 15
KFBU, Laramie, Wyo. 375 500
KFCB, Phoenix. Ariz... 238 100
KFDD, Bcise, 1daho .. b 50
KFDM; Beaumont, Tex. 5 6500
KFDX, Shreveport, La.. 100
KFDY, Brockings, S. Dak. .9 100
KFDZ, Minneupolis, Mum... 3 1o
KFEC, Portland, Ore........... 248 50
KFEL, Denver. Colo. 254 260
KFEQ, ak, ebr.... 268 500
KFEY, Kellogg, Idaho 233 10
KFFP, Moberly, Mo.. 242 50
KFGQ. Boene, lowa 226 10
KFH, Wichita, Kans.. 268 500
KFHA, Gunnison. Colo.. . 232 5o
KFHL, Oskaloosa, lowa. 240 In
KF). Los Angeles, Calif. . 467 5000
KFIF, I'ortland, Ore......... 248 1
KFI10, Spokane, Washington 273 500
KFi1Q, Yakima, Wash, 256 500
KFIU, Juncau. Alaska.. 226 1o
KFiZ, Fond du lac, Wis. 27% 1lou
KFJB, Marshalltown, Iowa... 248 10
KFJC, Junction City, Kansas...218.8 10
KFJF, Oklahoma City, Okla..... 261 500
KFJI, Astoria, Ore....... 216 10
KFJM, Grand Forks. N. Dak. 278 100
KFJR, T'ortland, Ore. ... . 263 120
KFJY, TFort Dodge. Iowa 246 50
KFJZ, Fort Worth, Tex.. 254 50
KFKA, Qrecley, Colo.. 273 50
KFKU, Lawrence. Kans 275 500
KFKX, Hastings, Nebr.. 288.3 5000
KFKZ, Kirksville, Mo. ..... .225.4 50
KFLR., Albuquerque., N. 254 100
KFLU, San Denito, Tex. 20
KFLV, Rockford, IlL.... 100
KFLX, Galveston, Tex. 250
KFLZ, Anita, lowa .. 100
KFMR, Sioux City, Towa. 100
KFMX, Northfield, Minn oo 336.9 500
KFNF, Shenandoah, low 461.3 2500
KFOA. Seattle, Wash. . 54.3 1000
KFOB, Burlingame, Calif.. 226 50
KFON, Long Beach. Calif.. 233 500
KFOR, David City, Nebr 226 100
KFOT. Wichita, Kans. 231 50
KFOX, Omaha, Nebr.. 248 100
KFOY, 8t Paul, Minn 252 50
KFPL, Dublin, Texas . 252 20
KFPM, Greenville, Texa 242 10
KFPR, Los Angeles. Calif. ...230.6 500
KFPW, Carterville, Mo.. 258 20
KFPY, Spokane, Wash. . ...273 10n
KFQA, st. Louls, Mo. ... 280.2 5000
KFQB, Fort Worth, Texas 410.7 2500
KFQD, Anechorage, Alaska. 227.1 100
KFQP Jowa City. Jowa..... . 224 10
KFau. A]ma (Holy Clty) Cnllf ..231 260
KFaQw, North Bend, Wash. -215. 50

KFQZ.
KFRB,
KFRC,
KFRU,
KFRW,

Iollywood, Calif.
Reeville. Tex.
San Francisco, Calif.
Calumbia, Mo. ...
Olympia, Wash..
San Diego, Calif.
T.os Angeles, Calif
Galvesten, Tex. ..
, Coloradoe Spring: 5
g8t. Louis. Mo...........5
Denver. Celo. ..
Ogden, Utah
0'|kl'|nd

» Oakland,
San Pedro, Cailt. .
&t. Louis, Mo.
Independence,
Tiouston, Texas
Falrmoent, Minn,
Denver, Colo. ...
Cape Glrardeau, Mo..
Albuquerque, N. Mex
Hollywood, Calif..
KF . San Bernardino, Ca
KFWF, St. Louls, Mo.
KFWH, Eureka, Calif. .
KFWI. San Franclsco, Calif.
KFWM, Oakland, Calif. .
KFWO, Avalon, Calif..
KFWU, Pineville. Ln
KFWYV, Portland.
KFXB, BIg Dear L1ke, " Catif
KFXD, TLogan, Utah.
KFXF, Colorado Springs
KFXH, El Paso, Texas.....
KFXJ, Edgewater, Colo.
IKFXR, Oklahoma City, Ok
KFXY, Flagstarr, Ariz....

KFYF, Oxnard, Calif,

Dt

P - A Y-

KFYJ, Youston, Texas. 2318
KFYO, Texarkana, Tex.. 200.7
K FYR, Dismarck. N. Dak. 218
K GAR, Tucson, Ariz. .243.8
KGBS. feattle, Wash.. 227
KGBU, Ketchikan Alaska ....... 229

Radio o & . 2 | Radio o .‘_'g
Call BROADCAST STA. K] Call | BROADCAST STA. :Z 3=
Letter Location 22 £F | Letter Location 3z 22
5 =3 =
KGBW, Joplin, Mo. ...........282.8 250 | WAIT, Taunton, Mass.......... 220 10
KGBX, St. Joseph, Mo, . 50 [ wWAIU, Ceolumbus, Ohio b
KGBY. Shelby, Neb, .. 6 50| WAMD, anewolis.
KGBZ, York, Neb. .. 3.1 100 | WAPL, Auburn,
KGCA, Decorall, 1la. 280.2 20 | WARC, Medford Hlllllde. Mass., 261 100
KGCB. Oklahoma Cify, Ok: 331 50 | WATT, lioston, Mass. . .243.8 100
KGCG, Newark, Ark. . 234.2 100 | WEBAA, West Lafayette, 273 250
'QGg"' g, Bt 431 5001 wBAK, Harrisburg. Pa... 275 500
KEGL, o utonfe, rex. 9 151 wBAL, Glen Morrls, Md. 246 5000
y n A o 2 WBAO. Decatur. 1lL...... 270 1uu
KGCM, San Antonio, T 10 N 3 A "
KGCN, tonrordia, Kas. 210 50 | WBAP, Fort Worth, Texas 75.9 1500
KGO, O.lkl.n.d Calif. Q00 1.3 5000 | WBAW, Nashville, Tenn. 36.1 100
KGTT. Han Francisco, C.l 206.8 50| WBAX, Wilkes-Barre, i'a 236 100
KGU, MNonolulu, Hawali. 270 500 | WBBC, Brookiyn, N. Y, .219.9 100
KGW, I'ortland, Ore. ., ..491.5 1000 | WBBL, Richwmond. Va. ... .9 100
KGY, Lacey, \Wash. ., ..277.6 50 | WBBM, Chicago, Il . 226 10000
KHJ, los Angeles, Calif 5 WBBP, Petoskey, Mich... 238 200
KHQ, Spokane, Wash, WBBR, Rossville, N. Y. 416.4 500
KHX, Los Angeles, (: WEBS, New Orleans, La. . 252 50
KICK, Anita, Ia. WBBW, Norfolk, Va..... 292 by
KiBS, Ban brnncluco. Calif 220 5| WBBY, Charleston, 8. C. 268 1o
!(JR. Seattle, Wash. o 1. WBBZ, Chicago, I11. 2157 50
KLDS, Iudcncndence, WBCHN, Chicago, Ill.. 266 500
KLS, Oakland. talif. WBDC, Grand Rapids, Mich 256 500
KLX, Ouakland, Calif. A WBES, Takoma Park. 222 100
KLZ, Denver, Colo..... 266 250 | WBNY, New York, N. Y 322.4 1000
KMA, Shenandoah, Iowa 461 500 | wBOQ, Rlchmond Hill 56100
KMJ, Fresno, Calif. .... 234 50| wgRe, Blrmingham. 50
KMJP, Kansas City. Mo. 0.9 1000 | WBRE, Wilkes-Barre, sl 100
KMMJ, (lay Center, Neb. 1000 WBRS, lirookl N. Y. 191
K MO, Tucoma, Wash... 100 ROGHISIT hre e
< i " WBT, Charlotte, N. C.. 5 250
KMOX, Kirkwood, (St, 5000 WBZ, Springfeld. Mass, 5000
KMTR, Hollywood, Calif. 8 500 | WBs e, Mass, - 500
KNRC, lus Angeles. Callf. 500 o LUBETD Ik 500
KNX, Los Angeles, Calif. 500 wgﬁg' RIEOED (e, o o
KOA, Denver, Calo...... 5000 » Canton, N. Y.. e
KOAC, Corvallis. Ore. .........280.2 500 WGCAE, Vittsburgh, Pa. 500
o s
At the closing date of this magazine, the list of broad-
cast stations is subject to daily alterations, as regards wave-
lengths, power, etc. We especially request stations mak-
ing changes at this time to send a notification to Rapro
NEws in order that broadcast listeners may be advised as
soon as possible of the new conditions which they may ex-
pect in tuning in the stations.
KOB, State College, N, M. 348.6 5000 | WCAJ, University Place. Neb 254 500
KOCH, Omaha, Neb. .. 258 500 | WCAL, Northfield, Minn. .. .336.9 500
KOGW (,llnkunhl Okla. 252 201 | WCAM, Camden, N. J. .. 236 250
KOIL, Couricil Bluffs, Iowa ..305.9 500 | WCAO, Raltimpre, Md..... 27K 160
KoIN T'ortland, Ore ...... 319 1000 | wWCAR, San Antenio, Texas . 263 2000
Ko‘rz(‘)” f‘ca]t]ue,“ \}Ias 08P o0 Iziglj.g lgg? WCAT, Itapid City..8. D.... 210 50
KO’ » YWalla Walla, Vash. G WCAU, I’hiladelphia, Pa ,.277.6 500
KPO, San Francisco, Calif.. 428.3 1090 WCAX. Burlington. Vt.... 250 100
KPPC, Tasadena, Calif. 229 50 ‘Allentowi " o
' entown, DPa. .. 254 125
KPRC, Iohston, Texad . Zion., T ..... 2344.6 5000
KPSN, I’asadena, Calif. 315.6 1006 | WCBE,  New Orleans. La. 263 .5
Kav, Plitsburgh. Pa.. 275 500\ WCBH, -Oxford. Miss.. 242 50
KQw, San Jose, Calif. . 333.1 500 | WCBM, Raltimore, Md. . 229 100
KRCA, (Portable} Calif. . . 305 100{ WCBR, Drovidence, R. 1. 231 100
KRE: l)crkeley Calif. .. “356° "100 ngg». Providenee, R. 1. .212.5 250
, . o 340.7 500 | W . Minn.-St. I'aul, Minn.....115.1 5000
L4, Neyfiviirta, 5Ol . WCFL, Chicago, LIl ..........4905 500
KSBA, ' Shreveport, La. . W .
KSD, 8t Louls. Mo........ 545.1 600 | WCFT, Tullahoma, Tenn. J.252
ap WCLO, Camp Lake, Wis.. 2317 50
KS8L, Salt Lake City, Utah. 299.8 1000 >
WCLS, Joliet, IN.... 214.2 150
SMR. Canta Marla, Clll!. 209.7 100 WCMA 8 .
KS0, Clarinda, Iowa. 43 500 » Culver, Ind. - . .258.5 100
WCOA. Densacola, Fla. .222.1 500
KTAB, Oakland, Calif. . 302.8 1000 | wCRW, Chicago, 1l 1164
KTBI, Los Augeles. Calif -+293.8 750 | wGsH, Portland. Me. ...\ 7256 500
KTBR, Portland. Ore .. 263 80| weso, Springficld. Onlo. 218 100
KTHS, Mot Springs, Ark. 3.8 10001 wows, providence, It. I §2.8 100
KTNT. Muscatine, Iowa 333.1 1000 | oy ™ pontiac, fen.. .. 16.9 5000
KTUE, Heuston, Tux.. 65 . 2 N -
KTW, Seattle. Wash. 454.3 1500 | WDAD, Nashville, Tenn 226 150
KUOQA. Favetteville, A 209.8 T50 | WDAE. Tampa, Fla..... 273 - 250
KUOM, Missoula, Mont. 244 250 [ WDAF, Kansaz City, Mo. 365.6 1000
KUSD, Vermillion. 8. D, 278 500 | WDAG, Amarille, Texus 263 100
KUT, Austin, Texa 231 500 { WnDAH, Il I'azo, Tex. 267.7 © 50
KVO0O, Rristow. Okia. 374.8 1000 | WDAY, Fargo. N. D... 261 . 50
KWCR, ¢edar Rapids, Towa 278 500 | WDBE, Atlanta, Ga. 270 100
KWG, Stockten, Calif..... 248 50 | WDBJ, TNoanoke, Va... 229 50
KWKC, lKansas City, Mo. 254 100 | WDBK, Cleveland. Ohia .. 227 500
KWKH, Shreveport, La, 312.3 500 | WOBO, Winter Park, Fla. 240 500
KWSC, I'ullman, Wash. 348.8 500 | WDBZ, Kingston, N. Y.... 233 10
KWUC., Le Mars, Iowa... 252 50 ) WNREL, Wilmington, Dnl. L2686 100
KWWG, Brownsville. Texas. 5 WDGY, Minneapolis. Mini 283 500
KYW. Chicago, IN. . WDOD, Chattanoora, Tenn. 258 500
KZIB. Manila, P. I. | WDRC, New Iaven, Conn. 268 100
KZKZ, Manila, P. T.. wg}NF'i.uEdclewnm!. R I 44207.9 Iﬁgﬂ
2 i scola, T ]
ZM gosKiand Mokt WEAF. Now York, N.'¥. "5 5000°
KZRQ, Manila, P. T... WEAL, Ith oY 354 500
KZUY, Baruio, P. I. g LUEED I Mocspaasoa 2
’ g . WEAM, North Plainfictld, N. J 261 230
NAA, Arlington, Va. . . 2
WAAD, Cincinnatl. Ohio ong a5 | WEAN, Providence. R. L .. 367 500
WAAF. ¢ WEAO, Columbus, Obio. 243.9 750
iAo (RIICER ol WEAR, Cleveland, Ohio. 3894 750
b g0 WEAU, 6loux City. Towa 275 100
WABB, Warrisburg, . 204 WEBGC, Buperior, Wis.. .242 100
WARBC, Asheville, N. C. . ... 254 100 | WEBH, Chiearo, DI.... .270.2 2000
WABI, Tangor, Me...... 240 100 | WEBS, New York. N. V. .272.4 50N
WARO, Rm‘hestﬂ;i !\;’ Y. o ig? llljgg WEBL, New York, N. Y.. 226 100
WARD, TWaverford. Pa. . . i 29p 109
WABR. Toledo, Ohlo. .. 263 50 WEBQ, Harrishure. I ... 226 o
WFERR, Tiffalo, N. Y. 241
WABW, Wooster, Ohlo .. 308.8 50 WEBW, Belolt, Wia. 268 5nn
WABX, Mount Clemens, Mich. 346 G600 WERZ, Snvannsh. Ga. 283 A0
WARY, Philadelrhia, Pa... 242 50 | WEE), Nosrton. Mass. ,348.6 5an
WABZ, New Orleans, La. 275 50 | WEHS, Evanston, TI....... .202.6 10
WADC, Akron, Ohfo............ 268 500 | WEMGC. Berrlen Springs, Mich...285.5 500
WAFD, Port Huron, Mich....,.. 275 500 | WENR, Chicago, T1............. 268 1000
WAGM, Royal Oak, Mich. .225.4 50| wew. St. Touls. Mo, lr000
WAHG, Richmond Hill, N. Y....315.6 500 ' WFAA, Dallas, Texas..... 500
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Radio
Call
Letter

BROADCAST STA.
Location

wWFBC,
WFBE,
WFBG,
WFBH,
wFBJ,
WFBL,

WFBR,
WFBZ,
WECI,
WEDF,
WFI,
WFKB,
WFLA,
WFRL,
WGAL,
WGEB,
WGBC,

WFAM,
WFAYV,

Pawtueket,

Philadelphia,

. Evansville, Ind.

WGM, Jcannette, I"a

WGN, Elgin, 11 .
WGR, Buffalo, N. Y.
WGST, Atlanta, Ga..

WGY, Schenectady, N. Y,

St. Cloud, Minn.........
Lincoln, Nebr,..
Knozxville, Tenn.
Seymour, Ind.
Altcona, Ia.

New York, N,
Collegeville, Minn,
Syracuse, N. Y.,

WFBM, Indianapolis, lndlnnn ..

Laltimore,
Galesburg,

Mad..

LI,
R. I
Flint. Mich.

l'a.
Chicago, IN.,..
Clearwater, Fla.
Brooklyn. N. Y.,
Lancaster, I’a.
Freeport, N,

Memphis, Tenn

Scranton, Pa.
Marshheld Wis.
New York, N. Y
Fulford, Fla.
Orono, Me.
San Antonio, Tex
Newark, o

Chicago, 111
Detroit, Mich.
Richmond 1ill,

WHA, Madison, Wis. .
WHAD, Milwaukee, Wig
w::M Rochester, N. Y..

P, New York, N, Y.
WHAR, Atlantic City,'N. J
WHAS, Loulsville, Ky.
WHAZ, Troy, N.
WHB, Kangaa City, Mo
WHBA, 0il City. Pra.
WHBC, Canton, Ohlo...
WHBD, Bellefontaine, Ollo.
WHBF, Rock Island, II...
\x:B? Harrisburg,

BJ, Fort Wi
WHBL, (,hlcago“?ﬁ'.
WHBM, Chicargo, 11
WHBN, St I'etersburg, Fla.
WHBP, Johnstown, Pa...,.
WHBQ, Memphis, Tenn.
WHBR, Cincinnati, 0.
WHBU, Anderson, Ind.
vlu:\: \2’hlladelphla. Pn o

"est De Pere, Wis, .
WHDI, Minneapolls, Minn. 22';"3 533
WHEC, Rochester, N. Y., 258 100
WHFC, Chicago, TIL .258.5 100
WHK, Cleveland. Ohio ° -272.8 1000
WHN. New York, N. Y. .361.2 500
WHO, Des Moines, Iowa. 526 5000
WHT. Deerfleld ..399.8 3500
WIAD, Thildelonin, o’ 250 100
WIAS, Hurlingten, Iowa... 254 100
WIBA, Madison, Wis. ... 2386 100
WIBG, Elkins Park. I'a. 222 60
WIBH, New Bedford, M 209.7 30
WiBI, Flushing, N. Y. 218.8 50
WIBJ, Chicago. Il1.,. 215.7 50
WlBM. Chicago, IIl. 215.7  10.
WIBO, Chicago, INl....... 226 1000
WIBR, Steubhenville, Ohio . 248 B0
WIBS, Elizabeth, N. J.. 202.6 10
WIBU, Ioynette. Wia. 223 20
WIBW, Logansport, Ind. 220 100
w:g?, 7‘Ir‘t»l('li N, Y. 234.2 150
ntromer

wiL, B¢, Louts, Mo, 2 ].L.. TH3 230
WI10D. Miami Reach. Fla. .247.8 1000
WIP, Puiladelphia. Pa... .508.2 500
WIAD, Waco. Texas.. 352.7 500
WIAF, Ferndale, Mich. ..400
WIAG. Norfolk, Nebr. ... 270 200
WIJAK, Kokomo, Ind. ... 254 50
WIJAM, Cedar Rapids, Towa. 268 100
w::lst Providence, R. I... 305.9 500
w Pittsburgh, p;

‘\xj:)z( Jacksonvilie, Fla. E) 1600
1 Mount Prospec 2 5
WIBA, Toliet, Tt M 308 "0

WIBB, St Petershirg,

WIBC, La Salle, ]ll.g %g: {(5)8
WJBI. Red Bulk N. 1. 318.8 250
WIBK, Ypsilantl, Mich 233 10
WIBL, Decatur, INl...... 270 500
WJBO, New Orleans, La. 268 100
WIBR, Omro. Wis. ... .227.1 50
WIBT. Chicago. I1I11. ..238 500
WIBU, Lewishurg, . L2111 Y00
WJBV Waadhaven, N. Y. .468.9 500

WIBW. New Orleans, Ta. ... 340.7

WIBX, oOsterville, Mass. ..280 10O
wiIBY! Gadsden, Ala. . 70.1 15
wiiD, Moosehearr, . 70.2 1000
W IR, Pontiac, Mich...... 18,9 5000
WJY, New York, N. Y... .405.2 1000
WJZ, Bound Brook, N. J. .454.3 50,000
WKAF, Mllwaukec, Wis. . 261 500
WKAQ, San Juan, T. R.........340.7 500
WHKAR, East Lansing. Mich......285.5 1000
WKAYV, Laconia, N. IL.... 224 50
WHKBA, Chicago, TII. .......... 209.7 200
WKBB, Joliet, Tl ............ 282.8 100

(Continued on page 503)
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Cheer for the Shut-Ins

Wilt You Send a Radio Message of Cheer to Brighten the Lifé of a Shut-in?

EW of us, fortunately, have experi-

enced the true “seamy side” of life,

and can appreciate from our own mis-

fortunes the extent of human suffer-
ing among those who face existence at its
worst—destitute of friends, of moncy, of
health itself, the last prop of self-reliance.
Those who have themselves suffered, or
tasted deeply of the bitterness of affliction,
are quickest to show compassion for the un-
fortunate; for “sympathy” is fecling the
emotions of others, most fully realized from
the deepest memories of our own experi-
ences.

We are, liowever, all of the same great
family and, even though our own history
may not impress us with the kindred of com-
mon suffering, we must be affected deeply
by the plight of those on whom misfortune
has rained her deepest blows, when they are
presented to us as fellow human beings.
It is then that the spirit of altruism, never
absent from a mortal bosom, conmandingly
bids us to do our utmost to relieve their
pain.

The kindest gift is that which bears with
it something of the giver, as that is time-
liest which meets the most urgent nced of the
recipient. To our friends in sickness or in
trouble, the kind word and the handclasp are
not the least welcome assistance. These are
most eloquent of companionship; and the
most dreadful thing in the world is not
poverty nor even ill-health, but to be cut
off from the companionship and sympathy
of one’s kind.

WHERE SOLITUDE IS SUFFERING

We think also of those of whom we know
only by hearing of their misfortunes; we
help to maintain religious, benevolent,
fraternal organizations as our
agencies to find and to relieve them.
But seldom, indeed, does our mems-
ory dwell on those unfortunates,
the “shut-ins,” who are hidden by
their forced seclusion from our
pitying eyes. Thousands of them
there are, whose narrow rooms are
prisons, whose beds of pain are
often living graves, whose keenest
sufferings are not of the body, but
of the mind. Even the resources
of wealth, of power, of intellectual
eminence, have not been sufficient
to make such existence bearable
for their possessors; judge, then,
the misery of those who are poor,
{riendless, without occupation for
their thoughts other than a bitter,
brain-racking contemplation o f
their burdens and unhappiness!

What a ray of sunshine to the

RADIO NEWS, in conjunction with
the Charity Organization Society
of the City of New York, and a num-
: ber of other charitable organizations
- throughout the country, is making a
. special drive to bring cheer to the
“shut-ins” and those unfortunates who
can not leave their beds, and who must
: eke out an existence in a living grave.

A number of authentic cases will be
published every month, and the read-
ers of RADIO NEWS, as well as the :
radio industry at large, are invited to
- contribute toward supplying these
- worthy sufferers with the comforts of
: radio.

RADIO NEWS will be the clearing
house for all cases, and will see that
all radio apparatus given by its read-
ers reaches those for whom it is sent.

If you know of any worthy shut-in,
RADIO NEWS will have the case in-
vestigated, and will see to it that such
- invalids are supplied with radio sets
- and accessories, wherever possible.

All cases published have been fur-
nished to RADIO NEWS by the vari-
ous charitable organizations, and have
been found to be bona fide in every
way.

RADIO NEWS pledges itself also -
to publish the names of all donors and :
the list of equipment received for the
various cases.
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one whose

greater gift could there be to
heart and

worst affliction is sickness of
mind ?

many among you, for instance, who have
radio equipment in perfect order, which
you have superseded by other apparatus of
[ater design or more attractive appearance.
It might well be put to work for the benc-
fit of those who will receive it with inex-
pressible gratitude.

. Perhaps you do not call to mind, with-
in the circle of your knowledge, one who
needs it.  If so, we can tell you of those
who do, and undertake to see that your gift
goes to the right place. Below are a few
worthy opportunities, briefly described so
that you may sce what a kindness you can
do; in later articles we will tell of other
cases that arc brought to our attention.
You need not fear that the response, gener-
ons as we are sure it will be, will exceed
the opportunity to be of service.

'If you have a radio receiver, even the
sunplest, whiclh you do not expect to use
again, or accessorics, such as tubes, pliones,
battc}'lps, lonud-speakers, etc., in serviceable
condition, send them to the Editorial Office
of Rapro NeEws at 53 Park Place, New
York City: indicating, if you so prefer,
the person to whom you desire that it
should go; and Rapio NEws will see that
your gift reaches its destination and is
acknowledged. Should the one you sclect
be alrcady helped by another friend, your
glfg will go to a similar and equally worthy
reciprent.

‘Hcrc are a few simple stories about the
lives of poor people to whom radio would
indeed be a boon; charitable persons haye
assisted them to keep soul and body to-
gctlfer; but we {eel sure that you will be
anxious to put a little additional sunshine
into their homes. Read these little tales,

and they will, we are sure, meet

=L -

L T ey oy

| with a prompt response.

Case No. 1

Acute asthma. has made an in-
valid of Daniel F., and his wife
has had to go out to work to sup-
port their three small children.
He still fecls that he ought’ to
work; but he has been forced to
give up a position which he has
held for fourtcen years, and ‘the
time bangs heavy on his hands.
The doctor says he must keep 'his
spirits up if he is to get better
physically, but that is not easy with
nothing to occupy him all day
long. .
A radio set would be a boon to
him and might help materially m
improving his health by taking his
mind off his worries.

shut-in is a visitor, a bit of This man is totally blind. But in?arly iacadr‘s h}is c;;']es w;r;._opcn t{f‘:uﬂ:; wgrl?{; .
i i a few he keeps the memory of it with him. Radio has helped him to e dark-
c?:&?:g:mntsligp’soindﬂOZ)vfer,music a ness about him with comforters. This set is used seven hours Z.dag\} Case No. 2
- & WS . . . .
b i : O AR Andy is thirteen, lively, mis-

book to read-—anything to dispel

the weight of loncliness and give a few mo-
ments’ opportunity for forgetfulness of
dreary surroundings. But many such un-
fortunates have few {riends, they must be
left alone for long hours by the breadwin-
ners, they have not eyesight or strength to
read. There is one companion, and one
alone, who could cheer their lonely hours—

RADIO!

Tmagine what it would mean to the pri-
soner of illness and poverty. Human
speech, human companionship, unfailing de-
light, the plecasures of melody to make
many a lonely hour one of freedom! Like
a magic carpet, the radio bids its possessor
soar beyond his walls into exploration of
new lands and romantic adventures. What

Doctors have borne witness to the al-
most immediate recovery of the convales-
cent who finds in radio a new inceutive to
interest in life. It is becoming one of the
most efficient remedies in the materia
medica for those who are curable. In-
stitutions will soon make its use universal.
But what of the poor stay-at-liomes, some
curable, and some to end their days where
they now lie?

YOU CAN HELP

There are many of the readers of Rapro
News who will be only too glad to have
the opportunity of bringing a little plea-
sure into the life of a shut-in, to whom
at present even the bare necessities of ex-
istence are scarcely available. There are

wwWw americanradiohistorv com

clievous, irrepressible, and longing for a
radio! His tired, half-sick mother is at her
wit's end to know what to do with him. :
Andy’s father has deserted her, leaving
her with Andy and threé younger children
to bring up, so there is’ no money for a
luxury like a radio in their tengment, home,
The mother’s earnings as a cleaning worhan
do not cover even their bare necessities.
They must continue from day to dav, as best
they can, and be thankful for the mere fact
of their cxistence. )
Mrs. A. has begun to think that she will
have to break up her home and put the
children in institutions. The Charity Orgen-
ication Society hopes to prevent this and

(Continued on page 589) ~
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The B.B.C. in the Melting Pot

A Review of the Broadcasting Situation in Great Britain

By A. DINSDALE

EADERS have, no doubt, seen ref-
erences in the general press to the
proposed changes in the administra-
tion of DBritish broadcasting; but
even in England, the position is still wrap-
ped in the obscurity of red tape and
officialism. The general public and the radio
industry are still impatiently awaiting the de-
cision of the administration as to the exact
constitution of the new controlling authority.
Under these circumstances, therefore, it may
be of interest to readers of Rapro NEws to
review the situation, especially on account
of the present broadcasting situation in the
United States and the possibilities of future
legislation on the subject.
. Broadcasting originally started in England
in much the same way that it did in the
United States; that is to say, a few manu-
facturers of radio apparatus erected stations
under experimental licenses and broadcast
limited, but regular programs. This state of
affairs was not permitted to last long, how-
ever, for in Great Britain the postmaster
general is the holder of a complete monopoly
of all electrical communications. Within a
very short space of time he assumed control
of the new method of communication; and
on January 18, 1923, he granted to the
newly-formed British Broadcasting Com-

pany a license for broadcasting till Decem-
ber 31, 1924,

This license called for the establishment
by this company, commonly called in short
the “B. B. C.”, ot cight transmitting stations ;
but, in pursuance of the company’s demo-
cratic policy, when its license was further
extended to December 31, 1926, eleven relay
stations, a new main station, and the high-
power station at Daventry were added.

B. B. C. FINANCE

The initial capital required to start the
Company, according to a statement recently
issued, was about £60,000 ($300,000). This
amount was expended in the purchase of
equipment, etc., and was subscribed by radio
manufacturers. At the present time 1,715
manufacturers are members of the com-
pany; but the controlling interest is held by
six of the leading concerns, and the present
total subscribed capital is approximately
£70,000 ($350,000). In accordance with the
terms of the company’s license, the dividend
is limited to 714%; all revenue in excess of
that necessary to pay this dividend is to be
devoted to the improvement of stations, pro-
grams, etc.

One of the recommendations laid down by
a committee, which investigated the problem

o

The British Isles have an area
about equal to that of New /
Mexico: England alone, with
the great majority of the popula:-
tion, to New York State. Ire-
land and Scotland compare with
South Carolina and Maine. Itis
about 500 miles from Aberdeen |
to Plymouth, and about 300
(airline} from London to Dub-
lin: from which the other dis-
tances may be judged.
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Cne of the antenna masts of London’s great
broadcast station, 2L O, which is located on
Selfridge’s department store.

of broadeasting in 1923, was that no part
of the cost of broadecasting should fall on the
taxpaver; but that the government should
not endeavor to malke a profit on the admin
istration of the service.

Under the original license 50% of the
license income was payable to the B. B. C..
50% being retained by the post office to cover
expenses in connection with the issuance of
broadcast receiving licenses. Subsequently
it was determined by the above-mentioned
investigating committee that 75% of the
revenue could be given to the B. B. C.; and
it was expected that, as the number of li-
censes increases, a still larger percentage
would be handed over. To cover this latter
contingency, a supplementary agreement
stated amongst other things that up to and
including December 31, 1926, the postmaster
general should pay to the B. B. C. “such pro-
portion as the postmaster general in con-
sultation with the B. B. C. should consider
reasonably adequate to enable the company
to provide a broadcasting service to his rea-
sonable satisfaction.”

Acting under this clause the postmaster
general considered it advisable, in view of
the figures then before him, of the absence
of public representation on the board of the
company, and of the broadcasting inquiry
about to begin, to limit the commpany’s in-
come to £500,000 ($2.500.000) for the year
ending March 31, 1926, The consequent
withholding of large amounts of money has
hindered the putting into etfect of many im-
provements in the service. which the company
had intended to introduce. The B. B. Cs
attitude on the subject is that it has all
along agreed that the post office should be
fully reimbursed out of the license tecs for
expenses in connection with their collection:
but that after these expenses have been paid,
the entire remainder of the license money
should go to the B. B. C. for the purpose
of improving and extending the service.

LICENSE FIGURES AND POPULATION

Some idea of the large amount of money
involved may be gathered from the following
figures. The annual broadcast-receiving li-
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cense fee is ten shillings ($2.50) ; and, ow-
ing 1o the character of the service, the
number of licenses issued has steadily in-
creased at a very rapid rate, as shown by
the table given below.

Date Total Licenscs
Sept. 30, 1923 +ovveueneennnn. 158,871
March 31, 1924 .............. 720895
March 31, 1925 ... ... ..., 1,348,840
March 31, 1926 .......o... ... 1964912

The total number of licenses in force at
the end of May, 1926, was 2,049,549. This
means that the revenue from licenses dur-
ing the past twelve months has been in the
neighborhood of  £1,025000 ($5,105,000) ;
<nd as the income of the B. B. C. has heen
orbitrarily limited to £500,000 it will be
seen that the government, as represented by
the post office, is benefiting to the extent
of over half a million pounds ($2,500,000)
in spite of the principle laid down that the
government should not profit by broadcast-
ing.

The B. B. C. now operates a total of 21
stations, which serve an estimated popula-
tion of 25 millions in the rural and wban
districts alone. This means that in these
districts there is a receiving license for
cvery third or fourth house. The total
staff of the company numbers 725, including
250 engincers.

FUTURE DEVELOPMENTS

In Europe the tendency has grown towards
fewer and higher-powered stations; and for
some months past the B. B. C. has been
planning to replace the present system of
main and low-powered relay stations by a
chain of high-power " stations, judiciously
scattered over the country in such a manner
that the popular demand for alternative
programs may be met.

By {far the greater number of DBritish
listeners still use only crystal receivers,
which ties them down to the local station
only, without an alternative if the local pro-
gram does not interest them. This persis-
tent adhesion to crystal receivers is due to
several causes. In the first place, compon-
ent parts for tube receivers and manufac-
tured receivers are more expensive in Ing-
land than they are in the United States:
also there are hcavy patent royalties to be
paid.

Another cause is the B. B. C. itsclf, which,
from the very first, has adhered to what has
hecome known as its “crystal policy.” which
has for its aim the establishment of broad-
casting stations in such number and fash-
jon that the entire population shall be within
range of at least one station on a crystal re-
ceiver. Even under the projected new re-
gional high-power station scheme, this policy
has not been lost sight of.

Lest this crystal policy should be con-
sidered retrogressive, it may be mentioned
that the workingman’s wages are lower in
England than in America, so that he can-
not afford to buy expensive tube receivers,
and a cheap crystal set is his only alterna-
tive.

THE NEW BROADCASTING AUTHORITY

IEarly this year a conmnittee, presided over
by Lord Crawford, and appointed to in-
vestigate the whole problem of broadcasting
in Britain (with a view to determining
whether the B. B. C’s license, which expires
on Dec. 31 this year, should be renewed. or
whether the entire service should he recon-
stituted) delivered its report. This report
was given wide publicity at the time. and
most readers of Rapto News have probably
seen 1t.

The general trend of the committee’s rcc-
ommendations were that broadcasting, strictly
as applied to Great Britain, is far too im-
portant a service to be administered in a
manncr in any way haphazard; that it is

inadvisable for the service to bte run by a
private company or by the radio mdusiry;
that, on the other hand, it is inadvisable that
the service be administered by thc govern-
ment  (nationalized) s« It  recommended,
therefore, that the permanent body controll-
ing broadcasting should be a pukblic corpora-
tion of a semi-governmental character, to be
directed by five or seven commissioners, who
should be experienced business men with no
other attachments or interests in the radio
industry. These commissioners, it also rec-
ommended, should be chosen and appointed
by the government, and well remunerated for
its services. The present sharchalders in the
DB. B. C. are to be bought out by the govern-
ment.

So far, so good. The report, although
not entirely satisfactory to-all the interested
parties, was generally hailed as being sound,
and the recommendations were cousidered a
good move in the dircction of stability, and
approved. There remained only the selec-
tion and appointment of the ccmmissioners
and their installation in office. On adopting
the report, the administration promised that
the appointments would shortly be an-
nounced.

Up to date, however, these appointments

Thave not been announced, which fact has

given rise to a great deal of adverse com-
ment, rumors, and intense dissatisfaction
among all concerned. There are signs that
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the administration is not adhering to the
spirit of the Crawford report; that political
place-seekers are busy wire-puiling for ap-
pointment as broadcast commissioners; that
the civil service is insinuating its way into
the B. B. C. on the pretext of gathering in-
formation preparatory to the handing over
of the broadcasting service to the “semi-
governmental” body.

The whole situation, from a political point
of view, is causing many people to fear that

‘the new B. B. C. will be, in effect, a na-

tionalized affair, run by permanent civil
service officials while nominally directed by
commissioners, whose appointments will he
of a somewhat similar nature to those of the
heads of other government departments. As
a result, there is fear of burcaucratic meth-
ods, stodginess of the whole broadcasting
service and other similar evils, which will
lead eventually to the decline of broadcast-
ing instead of to its development.

The administration agreed to retain prac-
tically the entire B. B. C. staff as it stands.
but there is evidence that the present head
of the B. B. C,, J. C. W. Reith, who is re-
sponsible for building up the service to its
present level, will not receive an appoint-
ment as a commissioner of the new con-
trolling body, but perhaps be denioted and
expected to work under these directors. It
is considered that such a step wonld be one

(Continued on page 550)

If you were to climb to the top of ane of the enormously high antenna masts of the Rugby station,
this view of the station would be your reward. :
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Radio Batteries and Their Care

Concerning Particularly the Intelligent Use of Batteries

TORAGE and dry-cell batteries are

still one of the most practical, effic-

ient and economical sources of elec-

trical power for the operation of radio
receivers; and in all probability they will
continue to be for some time to come. The
reason is that batteries are the simplest
source of pure direct current. Notwith-
standing this, radio batteries have been the
target for a great deal of undue criticism.
From the point of view of the average radio
fan, radio batteries are Jonahs and their use
is suffered only for the want of something
better. The fan argues that storage bat-
teries, though rugged enough in construc-
tion, are delicate affairs and open to numer-

A typical high-capacity storage ‘A" battery for
use with multi-tube sets.

Photo courtesy of Vesta Battery Corporation.

ous ills, if not given proper and constant
care. Likewise, dry-cell batteries, though
they require no carg, are very short-lived
and become noisy much before their time is
up. Then there is the replacement expense
to be considered. All of which allegations
are true to some extent, but far from being
serious in cases where the batteries are in-
telligently handled.

In spite of all the informative literature
distributed by battery manufacturers, set
owners continue to disregard the most vital
points relative to the care of their batteries.
One person will religiously charge his battery
at regular intervals, but never think of keep-
ing the fluid (electrolyte) up to the proper
level in each cell. Another person may be
“bugs” on the subject of water-level. but
clarges his battery only when its state is
evidenced by the erratic operation of his
radio set, and end by testing each cell with a
voltmeter with no load on the battery or
letting the current run in until the cells com-
mence to gas freely. And so on. Ignorance
is also often shown in the purchase of dry-
cell batteries. With a bit of care in the

By M. L. MUHLEMAN
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Fig. 7. A 48.volt storage “B"
battery of the acid-solution
type. It has a capacity of
6,000 milliampere hours at a
25 - milliampere rate, which
makes it practical for use in
connection with a receiver
employing a power amplifier.
The cells are so designed that
water has to be added only
once a year. An “automatic
hydrometer™ is included in one
of the cells to show the aver-
age condition of charge of the
whole unit.
Photo courtesy WWillard Stor-
age Battery Conipany.,
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selection of the type of batteries to be used
with a given set, the over-all expense can
usually be cut in half.

Fig. 1. A 114-volt dry cell. One or more can

be used as an ‘A" battery for tubes with low

filament-current consumption. Properly, a “bat-

tery’’ means several cells; but the common usage

permits us to call one a battery if it functions
as such.

SIMPLE ADVICE NEEDED

Pos_sibly the information on the care of
batteries has not been properly presented to
the radio fan. In manufacturers’ literature
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Fig. 2. From left to right
are shown a small size “B"’
battery, a dry-cell “C”
battery of low voltage, and
a high voltage “C" bat-
tery for use with a power
amplifier tube.
Pﬁota.r courtesy of Nao-
tional Carbon Company,
Inc.
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and in magazine articles there may have
been too much technical talk about oxidized,
warped and “broken-down” storage-battery
plates and causes the effects of deterioration
of dry-cell batteries, etc.; so that the sum
of knowledge possessed by the layman reader
was equal to that known prior to the reading.
At any rate, such information is of no
special benefit to the average radio fan, and
certainly of little importance.

What he wants to know is, “What do I
have to do to get the most out of my batteries
and what do I need to o with them? Also,
what advantages, if any, have my batteries
over other devices serving the same pur-
pose?” It is the purpose of this article to
answer just these questions and to be very,
very emphatic in pointing out that if bat-
teries are used in the right way they require
no special care.

CHARACTERISTICS OF BATTERIES

It is characteristic of every battery to

“run down.” How soon it runs down de-

Fig. 3. A double-scale voltmeter, particul‘arlx
useful for measuring the voltage of “A" “B
and “C" batteries. The switch at the top of the
meter is used for changing from the low- to the
high-scale reading.
Photo cowrtesy of Jewell Electrical Inmstru-
ment Co.

pends on, first, how much current it had to
offer, and second, on its condition of
“health.,” A storage “A” battery having a
capacity of 60 ampere-hours will not .have
as much current to give as a battery with a
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Fig. 2-D. A 45-volt dry-cell “B”’ battery of the
heavy-duty type, an economical source of “B’
current for single-tube or multi-tube sets. A
large battery of this type is actually the cheap-
est in the long run.

Photo courtesy of National Carbon Co., Inc.

capacity of 90 ampere-hours; yet the 60-A.H.
battery might last longer than the 90-A.H.
battery, if it were healthicr. Likewise, a lit-
tle dry-cell “B” battery will not last as long
as a large one, normally; though it might
last longer if the large hattery were defective
or had started to deteriorate internally for
some reasoil.

We have large batteries and small bat-
teries and it is very important that we know
what size should be used with our sets.
There is no advantage in employing a high-
capacity storage “A’” battery in connection
with a one- or two-tube set. It is true that
it would not have to be re-charged as often
as one of low capacity, but it is intended
for heavier work and would not be function-
ing under conditions for which it was design-
ed. It would be bad practice to use a
storage battery of very low capacity for
lighting the filaments of an eight-tube set,
because too much current would be drawn
from the battery at one time. It is not
built to deliver high amperage, or in other
words, a large volume of current, and it
would have to be re-charged too often.

All of the above is just as true in con-
nection with “B” batteries. If the set uses
a lot of “B” current, large “B” batteries
should be used; they are much cheaper in
the long run. However, if the set draws
a very small amount of current, there is no
saving in using very large batteries. We
will cover these points in detail, later.

RATING OF BATTERIES
We have alrcady said that a battery will

Fig. 9. A storage-“A”-
battery charger, employing
a very efficient form of
mechanical rectifier. It is
rated at 5 amperes but
commences the charge at a
higher rate, thus decreas-
ing the length of time nec-
essary to bring the battery
up to full charge, Itis for
use on A.C. lines only.
The ammeter at the top
indicates the amount of
current flow.

Photo courtesy of Niles
Manufacturing Co.

hold so much current and no more. In
connection with storage batteries we speak
of their capacity as being so many ampere-
hours. What does that mean? Just this,

A 60-ampere-hour storage battery will de-
(theoretically) 60 amperes

liver of cur-

Fig. 4. A portable double-range voltmeter for
testing all types of “A,” *“B” and “C” bat-
teries, or other direct-current voltage sources.
There is one negative binding post and two
positive binding posts, low- and high-voltage.
Photo courtesy of Weston Electrical Instru-
ment Corp.

rent for one hour, or one ampere for 60
hours, or two amperes for 30 hours. Say,
you use three 201-A tubes and a 112 tube
in your set. Each 201-A takes I4-ampere
of current, the 112 takes I4-ampere; the
total current drawn is 114 amperes. Sixty
divided by 114 is 48; the “A” battery should

L W

Fig. 15. (Left) An “A”-bat~
tery trickle-charger for use
on A.C. lines. It employs
an electrolytic rectifier,
Three charging rates are
obtainable, controlled by a
switch inside the case. The
charger is turned on and off
by the toggle switch on the
front of the case. It is pos-
sible to operate the receiving
set while the charger is on,
Photo courtesy of Forest
Electric Company.
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Fig. 6. (Right) Two typical
hydrometers for testing the
specific gravity of the elec-
trolyte solution in storage
. “A” and “B” batteries.

Photos courtesy of E. Edel-
mann & Co. and Ala
Manufacturing Co.
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last 48 hours, theoretically. Suppose you
use your set four hours each day; at the
end of 12 days the battery would be run
down. DBut we don't want the battery to
run all the way down; when it is half dis-
charged the voltage starts to drop and we
want to keep the voltage fairly constant.
Therefore, we cannot wait until the twelfth
day to re-charge it.

The time to re-charge is dependent on the
relative condition of the battery; it might
be the sixth or the seventh day. We can-
not rely on figures, such as those above, to
determine the time for re-charging, for we
do not know how the battery is faring; we
must test it. But we can figure out the
capacity of the battery best adapted to our
sets. \We will get back to that later.

It is somewhat the same with dry-cell “B”
batteries. They are good just so long as
they do not drop below a certain voltage.
When they do drop considerably, two things
happen.  First, the resistance of the battery
increases materially. This alters the *‘cir-
cuit constants,” unless high-capacity by-pass
condensers are used, and consequently affects
the operation of the sct. The same effect
could be created by connecting a high re-
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sistance in serics with a_new or “healthy”
“B" battery.

Second, the battery becomces noisy due to
internal chemical reactions. Its useful life
in comiection with a radio set is ended. Dry-
cell batteries will bear watching just as
much as storage batteries. We must test
them, this will be explained when we come
to talk at length about these batteries. For
the time being, let us see what types of ¥
batteries the manufacturers offer us, what ¥
their uses are and when and where they can
be employed.

DRY-CELL “A' BATTERIES

A dry-cell “A” battery is shown in Fig.
1; its potential is 114 volts. Therefore, one
can be used for lighting the filament of
any of the various makes of 12-volt vacuum
tubes. If three of these tubes are used,
which is usually the case, three of the dry-
cells should be used, connected in parallel.
With this arrangement the current capacity
Ix;z; been tripled, but the voltage remains at
1.

Three of these dry-cells connected in
series can be utilized for lighting the fila-
ments of 4V:-volt tubes of the 199 tvpe. In

lines, It is shown charging an A" battery.

a

Fig. 12. A full-wave combi-
nation storage-"A and B’-
battery charger for use on
alternating-current lines. A
lamp is placed in the recep-
tacle on top of the case when
B’ batteries are to be
charged. It will charge 96
volts of “B” battery in
series at a 1/10-ampere rate,
or higher, depending upon
the lamp used; and a 6-volt
A" battery at 3 to 4 am-
peres,
Photo courtesy of Liberty
Llectric Co.

I

screwed into the receptacle on the front of the case.
or 24- to 96-volt "B’ batteries in series.

Photo conrtesy of General Electric Company.
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Fig. 11. A 2-ampere combination storage-**A and B'’-battery charger for use on alternating-current
When ‘““B' batteries are to be charged a lamp is

It will charge 2-, 4-, or 6-volt "‘A'’ batteries,

last but a short while; the total current
capacity of the cells is not high enough for
these tubes. However, dry cells serve their
purpose well in connection with® portable
sets.

DRY-CELL “B” AND “C” BATTERIES

Dry-cell “B” and “C” batteries have de-
finite relations to cach other. The “C” bat-
tery is a cOoperative partner, as we shall
soon learn. Both types are similarly made,
cach being composed of a number of small
cells connected together. There are 22V5-
volt, and 45-volt dry-cell “B” batteries; but
they are not all of the same size or current
capacity. Some are quite small (see A in
Fig. 2) and are for use with one, two- or
three-tube sets. There are larger types
(See Fig. 2-D) with high current capacity

this case the current capacity is equal only
to that of one cell, but the voltage has been
tripled. From one to six 199 tubes can be
run from the three cells for a long while,
as this type of tube draws very little filament
current.

It is not advisable to employ dry cells for
lighting the filaments of 6-volt tubes; the
expense is too great, as these tubes require
% ampere each at 5 volts and four dry, cells
connected in series, or eight connected in
series-parallel, would be required. This is
rather an expensive proposition, even if
only one tube is used, as the dry-cells will Sy

"Fig. 24. Here is a battery
cable with a small compo-
sition casing containing
two small fuses, one in the
“A" battery circuit and I
the other in the "B’ bat-
tery circuit. These afford
protection from possible
damage in the event of a
short circuit.
Photo courtesy of Belden
Manufacturing Company

SORYD. 2CELS
VOLTE A.C e
\ r

A very compact trickle charger for 4- or 6-volt storage “‘A” batteries, fo:: use on alternat-
There are four current tabs. on top of case, allowing for different c}.mrgu.xg
It can be run with the receiver in

Fig. 13.

ing current lines.

rates. A boosting charge of 7; ampere is obtainable.
operation.

Pihoto courtesy of General Electric Co.
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for use with sets that have either more tubes
or a power amplifier. In any case the
larger batteries will have about twice the
life of the small ones and are the cheapest
in the long run. Though they are built for
heavy-duty work, they will have an equally
long life when the current drain is low.

We have already spoken of dry-cell “B”
batteries running down, and pointed out that
when they fall below a certain voltage they
should be replaced with new ones. Failure
to do this will result in erratic operation ot
the receiving set and more than likely “fry-
ing” noises in the phones or loud-speaker
will be heard.

Dry-cell “B” batteries should never be
tested with any device other than a volt-
meter. Voltmeters suitable for testing pur-
poses are shown in Figs. 3, 4, and 5. Further-
more, it is not advisable to leave the volt-
meter connected across the balteries; use it
only when you wish to determine the relative
condition of each group of cells. Note that
we say relative condition. That implies that
you should test each “B” battery separately.
It stands to reason that the total voltage
reading of the whole set gives no indication
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Fig. 5. A portable-model doublc-range direct-
current voltmeter for testing ‘A", “B” and “C”
batteries.

Photo courtesy of Jewell Electrical Instrument
Co.

as to the condition of ecach individual bat-
tery. v

As an example; suppose you have three
45-volt “B” batteries in use with your set
and that the total voltage reading is 118.
The individual voltage values might well
be 45, 43 and 30. The first two are in ex-
cellent condition but the third is fit only for
the ash heap. /¢ is a lindrance to the two
healthy batieries, hecause it is connected in
series with them. Generally it is time to

[ 2 Adm CONBYANT
oo a v RATE

Fig. 8. A console-model storage-“'A”-battery

charger with a 2-ampere rate, sufficient for most

purposes. It employs a very efficient form of
mechanical rectifier.

Photo courtesy of Niles Manufacturing
Company.

discard a dry-cell “B” battery when its
voltage has dropped 30 per cent. from the
original value. The voltage readings should
be taken while the radio set is in operation,
so that there i1s a “load” on the batterics.
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Fig. 17. The Autopower,
an "A” power unit com-
posing a low-capacity stor-
age A" battery and a
trickle charger with four
current taps. It is for use
on alternating - current
lines. The on-and- off
switch on the front of the
case automatically discon-
nects the receiver when the
battery is put on charge;
though it is possible to
charge the battery while
the set is operating with-
out experiencing bother-
some hum. The advantage
of the voltage taps is that
one can dstermine the
average amount of ‘A"
current used by the receiv-
er each day, and so set
the charging rate that the
““A” power unit will be
completely replenished at
the time the set is again
used.
Photo courtesy of IWest-
inghouse Union Battery
0.

ECONOMY OF CURRENT

Now there comes the question as to how
we can conserve our 37 batteries, how to
get the utmost in service from them? lnter
the “C” battery. We have learned that all
batteries hold so much current and no more.
Il we take out the current in large quantitics
it is apparent that the battery cannot last
as long as if we were to take out small
quantitics at a time. Our problem is to save
the current ; to use no more than is absolute-
lv necessary for the eflicient operation of the
set.

[First, we must consider the question as to
why one five-tube recciver uses more “BY
current than another. The answer lies
the fact that the respective grids of the
vacuum tubes, in the case where excessive

LT IR ANIES, | BT, T

Fig. 18. An “A" power unit for use on
alternating-current lines. A tube rectifier
is employed. There are two charging rates,
13-ampere for trickle charging and 2 am-
peres for boosting. Storage ‘"B’ batteries
can also be charged from this unit by con-
necting them to special binding posts on
the front of the case and closing a switch.

Photo courtesy of Willard Storage
Battery Co.
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current is drawn, are not maintained at a
sufficient negative wolfage, and at intervals
may even swing over to 4 low valuc of posi-
tive voltage. When the negative voltage is
low or when the voltage is pesitive the “B”
current flowing is greatly increased. This
excess flow of current is of no value in the
operation of the set; in fact it is a detri-
ment.

By increasing the negative voltage on the

An “A” battery charger employing

Fig. 10.

two rectifier tubes. There ares two charging

rates, 214 amperes when one tube is used, and
5 amperes with both tubes in use.

Ploto courtesy of Valley LElectric Company.

orid of a tube the “B” current can be de-
creased. The greater the negative tvoltage
on the grid the smaller the flow of plate cur-
rent from the “D” battery. So, hy using a
“C” battery with its negative post connected
to the grid of a tube, we can cut down on
the amount of current being drawn from the

(Continued on page 602)
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$500 Prize Contest

What (s the Best Title You Can Suggest for Our Cover l[llustration ?

E must confess that we have al-

ways had a weakuess for bright

children; so the other day, when

we visited one of our old friends,
his two-year-old went through all his paces
and greatly elated us with his marvelous
cleverness. Fond Papa even went so far as
to say that little Dicky had no trouble tuning
in the radio, having been shown only once
how to do it, the night before.

We greatly marveled at this astonish-
ing example of brain power in one so young,
and our face probably showed some of the
incredulity we felt; because Fond Papa im-
mediately proceeded to the library, stating
that Dicky himself would give us a demon-
stration. No sooner said than done. Fond
Papa opened the door, but stood transfixed
with horror, on the threshold. *“Dicky!”
he shouted, “What do you call this?”

There was Dicky, sitting on the table, in
the act of “experimenting” with the radio’s
“innards” !

* % % * % % %

The above stars represent the curtain
which we are forced to draw over the sub-
sequent proceedings, which were enlivened
by quite a good deal of appalling howls and
vigorous language that courd not at all well
be produced here. It might get us into
serious trouble with the postal authorities.

In any event, upon inspecting the radio a
few minutes afterwards, we found that
Dicky had indeed made a really good job of
it. He had torn out the three radio-fre-

quency coils and smashed two bulbs—not at
all a feeble accomplishment for a youngster
—and we fully agreed that Dicky certainly
knew how to “work"” the radio. We told
Fond Papa that Dicky worked the radio so
well he evidently worked it to death: but
IFFond Papa couldn't see the joke at all.

However, we made a mental note to warn
all of our friends never, never to let two-
vear-olds fondle radio sets, except when
we are there and within arm’s reach of both
the rddio and the youngster; but even then
we have suspicions that disaster may be
lurking in the very next wave.

THE EDITOR IS “STUMPED"

Before the above curtain of stars, we
said that Fond Papa was so surprised that
he yelled at the top of his voice, “\Vhat

1st Prize ... ... .. $300.00 :
2nd Prize ... ... .. . 100.00 :
3rd Prize .. . 50.00 :
4th Prize . .. ... . 1500 =
S5th Prize 1000

2500 °
$500.00 -

B
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do vou call this:” We have given the
matter quite a good deal of cogitation, for
some time; but after the cover of Raplo
News had been duly painted and fnished
words failed us as to *“what do you call
this?”  We could think of no adequate
wording for the title on the cover. We ad-
mit we considered a few, as, for instance,
“The Young Radio Experimenter,” “Getting
Inside Radio Information” *“A ‘Wireless'
Radio,” and other similar titles: but then
we had to catch a train for our vearly vaca-
tion, and we thought it best to “‘Let George
do it,” this time anyway. It will be worth
$500 to us. not to puzzle out a title.

THE READER WILL DESCRIBE IT

And so, there you are. Here is the pic-
ture of Dicky, engrossed in his scientific
investigation, and Fond Papa, vwho does

b, L]

www americanradiohistorv com

not approve of the young scientist’s research
methods at all. We leave it entirely to
you to find out what the picture is all about,
because we know that you can get up a
much better title than the poor, overworked
editor can, at any time.

That is all there is to it. Just study the
picture carefully and see what it suggests
to you. Remember, also, that this is a radio
magazine, and the title really should have
something to do with radio. The cleverer
your title is, the bigger will be your chances
to win the first prize.

Now $300 for writing just a few words
is not a bad propasition at all, as we see it;
and we are sure that you who read this will
be the lucky one and get the first prize—
but then, even if you do not win the first
prize, there are other good prizes not to be
sneezed at, and well worth going after.

Please do not jump at conclusions about
the nature of this contest, but read the
rules carefully, to make sure that your
entry, whatever it is, will not be disqualified
for lack of compliance with them.

CONDITIONS AND RULES OF THE

$500 COVER PRIZE CONTEST

You are asked to write the best title for
the picture on the front cover, which is also
reproduced on this page. The successful
titles must be pertinent to: the picture and
should preferably have some radio meaning,
althougg the latter is not absolutely neces-
sary.

(1) No title may contain more than 10
words.

(2) Contestants may
titles as they care to.
the number.

(3) Every title must be clearly typewrit-
ten or printed, not written in longhand, on a
separate sheet of paper. Not more than one
title is to be written on one sheet of paper.

(4) Each sheet of paper must bear the
name and address of the contestant submit-
ting the entry, which name and address
should be printed or tvped on the same
page; no other matter should be. included.
Do not write on the reverse side of the
sheet.

(5) Penciled matter can not be entered
in this contest.

(6) All entries must be submitted on flat
sheets of paper, of such size that it is not
necessary to fold them into the envelope.
No folders or rolled heavy paper will be
admitted to contest ; government: postal cards,
however, may be used if desired, instead of
enclosing the entries in envelopes.

(7) Anyone is eligible to enter this con-
test, with the exception of emplovees of the
Experimenter  Publisling Company and
their relatives.

(8) This contest closes December 20th,
1926, at noon, by which time all entries must
have been received at this office. Announce-
ment of the prize winners will be made in
the March, 1927, issue of Rapio NEws,
upon the publication of which the prizes
will be awarded.

(9) Do not enclose the entries with any
other communications to the Editorial or
other departments of the Experimenter Pub-
lishing Co. This may result in the delay or
loss of one, or both.

(10) The editors cannot send individual
acknowledgments of entries, or enter into
correspondence regarding them or the terms
of the contest, which are given plainly here.
Entries cannot be returned to the senders.

(11} Address all entries to Editor, Cower
Title Contest, Rapto NEws, 53 Park Place,
New York City.

(Continued on page 600)

submit as many
There is no limit to
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Fig. 6. (Above) Testing the con-
densers for capacity, insulation re-
sistance and breakdown.

Fig. 4. (Right) The vacuum dryer
and also the surface condenser

and steam boiler, behind which is
the steam-driven vacuum pump.

Photos by courtesy of
Lestie F. Muter Co.

Fig. 5. (Below) Vacuum

tanks in which the conden-

sers ar= impregnated with
melted paraffin, i

Fig. 1. (Above) The power winding machine for the;

making of fixed condensers. Notice the revolutian

counter for informing operator of the exact number

of turns of paper and foil on the condenser, whose
capacity is thus determined.
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A Visit To A
Condenser
Factory

Details of the Manufacture
of Filter and By-Pass
Condensers

HE popularity of “B” battery

eliminators has increased the con-

sumption of filter condensers far he-

vond the former production of this
type of condenser; and to meet this demand.
2 number of American manufacturers have
installed equipment for their production.
While the manufacture of this type of con-
denser is apparently simple to those ex-
perienced in its construction, there is a great
amount of detail which is overlooked by the
average fan. [Each step must be carefully
followed, and the finished product thoroughly
tested, to insure the efficient operation of
the eliminator in which the condensers are
used.

In anticipation of this condition, one
manufacturing company has installed what
is believed to be one of the most efficient
and best cquipped plants for the production
of filter condensers in the country. To ac-
complish this, there was secured a corps of
engincers, who have specialized in the manu-
facture of .filter condensers for a period of
approximately twelve years. With this ex-
perience, they designed winding machines
and laid out specifications for a flter con-
denser plant that would possess every avail-
able advantage and insure a product that
would give dependable service wherever used.
The importance of the proper paper and
correct grade of foil was carefully con-
sidered, as well as the use of a thoroughly
tested paraffin with wlich to seal the con-
densers during manufacture.

Tor the readers, who as users of filter
condensers in “B” eliminators or by-pass

(Continued on page 570)


www.americanradiohistory.com

482

A SHIELDED 6-TUBE RECEIVER

Three stages of transformer-coupled audio-
frequency amplification are successfully used
in the set illustrated; and this method of
coupling gives a tremendous amount of loud-
speaker volume even on weak signals.

“Three control dials are used, by means of
which the three circuits are brought into
exact resonance with each other and with
the broadcasting station, with the result that
full volume and true tone quality are obtain-
ed. Straight-line-frequency variable con-
densers are employed in this model, thus
insuring sharp separation of all stations on
the broadcast band from the lowest to the
highest wavelengths. 0

The receiver is encased in an all-metal
shield which serves as a protection for the
vital parts and acts as an electro-magnetic
shielding against outside interference.

The neutrostat is an ingenious device for
varying the “B” voltage to suit best the ex-
act wavelength being tuned. Thus weak

Not only the three stages of radio-frequency
amplification, but the entire receiver is com-
pletely shielded.

Photo by courtesy of Neutrowoftnd Radio Mfg. Co.

signals can be built up greatly in strength by
controlling the oscillation on all wavelengths.
All stations can be tuned in at the point of
maximum intensity, which is immediately be-
fow the point of oscillation.

A UNIQUE ANTENNA

This spherical antenna, which is ten
inches in diameter, is non-directional. It
is built of metal having great electrical

This is a new type of antenna, for which it is
claimed that there is no directional effect ob-
servable in reception.

Ilustration by conrtesy of Yahr-Lange, Inc.

conductivity, receives all wavelengths, in-
creases selectivity, and clarifies tone. It
is said to reject a large part of the noise
and interference collected by long-wire
aerials.

AN AMPLIFI-ER FOR CRYSTAL SETS

Among English fans, the crystal set is
still popular. Geographically speaking. Eng-

hats New in

land is a small country, and the numerous
main and relay stations make crystal recep-
tion possible almost everywhere; but sooner
or later the fan tires of phone-strength

As the crystal detector is very popular abroad,
an English manufacturer is offering a unit
with two A.F. stages which can be added to a
crystal detector.
by courtesy of Brownte [Vireless
Co., Ltd.

Itlustration

signals and longs for good loud-spealer re-
ception.

One English manufacturer has provided
for this extension of the set. and produced
a novel type of amplifier on which the ex-
isting crystal set is placed. Both crystal set
and amplifier blend into a new larger set,
and the alteration can be effected with very
little trouble. The composition casings of
both are of the same shade. The amplifier
used is transformer-coupled and has two
stages. The amplifier tubes appear at the
sides of the illustration. In front of the
base is the rheostat controlling the filament
temperature of the tubes—C. 4. Oldroyd.

A DOUBLLE-RANGE RECEIVER

Anyone with a structural knowledge of
radio knows that the vast majority of re-
ceivers are more efficient on the lower wave-
lengths than on the high waves. Also that
the set which brings in the high wavelengths
well is hard to manage when tuned for the
lower-wavelength stations.

A special switeh incorporated in this re-
ceiver overcomes this general difficulty in
radio reception. A twist of the thumb and
finger changes the set instantly into either a
high-, or low-wave set. Actually, the opera-
tor has two sets in one, and each is as
efficient as it would bhe were it designed
especially for either high waves alone or
low waves alone.

The set shown is a six-tube, inherently-

By means of a special switch the range of this
receiver can be easily transposed. from the high
to the low wavelengths, and vice-versa.

Photo by courtesy of Splitdorf Electrical Co.
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neutralized, two-control receiver having three
stages of radio-frequency amplification, de-
tector and two stages of audio. It is de-
signed especially to meet the demand for a
receiver small in size and easy to operate.

It is equipped with vernier tuning dials
and straight-line-frequency variable con-
densers—the second and third condensers
being controlled hy a single dial; separate
rheostats on the panel for controlling de-
tector and radio-frequency tubes, and a
rheostat on the sub-panel inside cabinet for
controlling audio tubes.

The entire receiver is only 22 inches long
over-all by 1234 inches deep by 10 inches
high: it has a sloping, crackle-finished.
metal casement panel, and is encased in a
walnut cabinet, lacquer finished in two-tone
effect. It has a six-terminal cable for bat-
tery connections; the antenna and ground
connections are made outside of the cabinet.
The set is wired to permit use of power
tubes.

A NEW CONDENSER DESIGN

The condenser shown is a new product
designed to give the greatest possible separa-
tion bhetween stations throughout the en-
tire broadcast wave band. It combines fea-
tures of the straight-line-capacity, the
straight-line wavelength and the straight-
line-frequency types into one condenser ;
applying their characteristics at the points
on the dial where they are the most valuable,
In size it is no larger than a straight-line-
frequency condenser, requiring only 4 inches
of panel space when open. Mechanically, it

This condenser is designed to obtain the great-
est possible separation of stations within the
broadcast wave band.

Photo by courtesy of Hammarlund Mfg. Co.

has heavy non-corroding brass plates, held
in position by tie bars, an exterior brake for
holding the rotor in position, one-hole
motunting with anchoring screw, clockspring
pigtail rotor connection, a full ball bearing
at one end of the shaft and a ball-bearing
end-thrust at the other end. In addition to
these there is provided a full-floating axle
which supports no weight and may be entire-
ly removed, and a longer axle substituted for
connecting several condensers together. [t
may also be adjusted for coupling to other
condensers, for applying a gear-type vernier
to a single condenser, or for mounting a
variable primary coil. A shaft of insulat-
ing material may he snubstituted for the metal
shaft.


www.americanradiohistory.com

Radio News for November, 1926

A LIGHT-SOCKET OPERATED RECEIVER

The all-metal panel and sub-panel are
but two distinct features embodied in this
receiver. Other points of great interest are:
the telephone-cable wiring of the low-poten-
tial leads; the speedometer type of tuning
controls which allow perfect ease in tuning;
the auto-type rheostat controls which afford
minute filament adjustment; the non-micro-

The console receiver shown above has ample
space provided for the various eliminators at a
sufficient distance from the set to escape any

um.
Photos by courtesy of Chas. Freshman Co., Inc.

phonic socket suspension; the exceptionally
beautiful mahogany and walnut console
cabinets with their built-in loud-speakers.
This year, however, instead of arranging
the circuit for use with standard tubes, the
second stage of audio frequency amplifica-
tion is designed to accommodaie a power
tube, if so desired. A step further ahead is
also made by using a jack in the output of
the first stage of A.F. amplification into
which can be plugged a power amplifier

Five tubes, the last of which may be a power
amplifier, with special coils for this circuit give
excellent results in the console receiver shown

above.
unit; special  heavy duty, non-distorting
audio frequency amplifier  transformers

liave been designed and employed with ex-
cellent results.  “C” batiery connections are
also provided, and with an “A-B-C” Power
Supply unit the entire receiver can be
operated irom the light socket.

A VARIOMETER-TUNED RECEIVER

As may be seen from the illustrations,
though this receiver uses a standard tuned-
radio-frequency circuit, the construction of
the set and the parts is unique.

In the first place, the tuning-in of stations

purposes the receiver’s single-control dial op-
erates these variometers.

The front panel of the receiver also forms the
front of the drawer, a part of which is the sub-
panel of the set.

Photos by courtesy of International Radio Corp.

is done by three variometers on the same
shaft, rotated by the knob on the front
of the cabinet, which serves also as a handle
for the drawer in which the set fits. The
internal construction of these variometers is
clearly shown; there are two similar wind-
ings on the mica cylinder aud two others on
the internal circumference of the bakelite
covering. These three variomelers are in
the grid circuits of the first three tubes,
respectively.

These are also radio-frequency trans-
formers; the only variable condenser in the
hook-up is across ihe secondary of the trans-
former, in the first stage. This is necessary

By employing variometers a 360° dial can be

used; the lever at the front of the set controls a

rheostat which also turns out the filaments of
the tubes.

because it is impossible otherwise to com-
pensate for the difference in the lengths of
antennac used. Two stages of audio-frequency
amplification  give the necessary loud-
spealer volime.

Stations may be logged by rcading the
numbers which show through the window
in the front of the drawer just above the
tuning knob.  The condenser adjustment is
inside the drawer, as it has to be varied ounly
occasionally.  The drawer need be opened
only when this adjustment is made or tubes
changed, the other tuuing and volume ad-
justments being made from the front. DBe-
low the knob will be seen a lever for volume
adjustment and also for turning off the set.

A TALKING BOOK
This speaker is rich and artistic in ap-
pearance, resembling an open book with

This loud-speaker, which is in the form of an
open book, employs the paper of the page as a
diaphragm.

Photo by courtesy of Utah Radio Products Co.

hand-tinted pages done in sepia. finished in
gold and brown morocco leatherette. It
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may be held in an upright position on an
easel furnished with the speaker, or hung
on the wall like a picture.

It employs new principles in sound repro-
duction. The electromagnetic unit is ap-
plied tangentially to the edge of a properly-
curved membrane; thus differing from other
speakers in which the diaphragms are moved
by a piston-like action at right angles to
the surface. The size is 1774x131% inches.

A SEVEN-TUBE NEUTRODYNE

Completely  shielded  with heavy brass
material, this set embodies all the patented
Hazeltine features; the circuit employing
three stages of ncutralized R.I. amplifica-
tion, detector and three stages of combination
AF. amplification of special design. It
operates from a loop antenua, eliminating
the use of outside acrial or ground, and is

There are but two tuning controls on this alum-
inum panel, which is stained to represent the
finish of wood.

Photos by courtesy of Howard Radio Co.

also adapted for use with light-socket power
devices.

The operating panel is made of aluminum
stained and grained to represent a  rich
walnut. A dual tuning control is used and
the panel is constructed in such a way that
the dial markings, calibrated in wavelengths,
are visible through a window in the center
of the panel. A small cleetric light conceal-
ed behind the panel makes them easily read-
able.

To give smooth, frece movement and at
the same time provide a hairline adjustment,
the variable condensers are operated on two
ingenious link-motion shafts, which are
controlled by the two tuning knobs. There
are no gears to get out of mesh or wear
atit.

This receiver is extremely efficient on
extreme long distance signals and remark-

Although the circuit used is the neutrodyne, this
set’s controls are reduced to two by an in-
genious system of gearing.

able results have been obtained in steel and
concrete buildings.

Inter-stage coupling
losses are climinated by the method of
shiclding employed. The R.F. units and
detector are separated from cach other by
wetal shiclds, and the three audio stages
are placed in another separate metal com-
partment.  All the shiclding is tightly clamp-
ed together so that leakage from one stage
to another is absolutely prevented.

Evidence of the ecffectiveness of the
shielding was brought out in a series of
tests in which cffort was made to tune-in
local station programs with the loop antenna
disconnected ; complete silence prevailed at
all points on the dials.

and  eddy-current
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NEW GERMAN' ACCESSORIES

One of the chief things for which Ger-
noted is

many is the attention that its

Fig. 1. A new type of German binding post
is shown at the left, beside two types of spring
connectors which are made to fit in it.

manufacturers have paid to the small de-
tails. In the three sketches are shown o
few radio accessories that are especially
useful for the home constructor and the
experimenter. In Fig. 1, on the left, is

Fig. 2.

Other types of binding posts and con-
nectors from Germany, that should prove a great
aid to the experimenter.

Illustrations by courtesy of A. ',

Herbert

shown a binding post which may be at-
tached to a panel or bascboard and con-
nections made to it in a number of different
ways; either by the shorting U-shaped con-
nector or the plug, in which a resistor can
be placed in the clip in its top.

The two figures at the left in Fig. 2 are

Fig. 3. On the head of the push-pins, shown
in the above sketch, are engraved the different
symbols, which may mark the terminals on a set.

also binding posts, and the other two are
connectors which may be used instead of
soldering wires together. In Fig. 3 are
shown thumb-tacks, on the heads of which
are engraved appropriate letters and
figures, indicative of the binding-posts on
a receiver.
A MULTIPLE-SHIELDING LOOP
RECEIVER

This receiver includes four stages of
tuned-radio-frequency  amplification. All
coils and variable condensers in this group
are made to possess identical electrical
characteristics, so that they are adapted to
tuning by a single control. Adjustment of
the loop or antenna circuit is accomplished
hy a second control, which assures the bal-
a1ce essential to the hest possible reception

A special advantage of this rcceiver is
its multiple shielding, each circuit being
completely isolated. Each coil has its own

metal covering, with the addition of a
second housing for those requiring maximum
protection. Over the entire radio-frequency-
amplifier system is still a third shield. All
of these housings are made of the purest
copper and sealed by a special process.

Because of the four stages of tuned R.F. ampli-
fication, this recciver gives remarkable results
on a loop antenna.

Photo by courtesy of Federal Radio Corp.

Even the detector tube and audio frequency
system have their individual shielding of a
copper steel alloy.

Provision has been made for operation
with either the built-in loop or a short in-
door antenna and counterpoise wire. With
the loop no ground or counterpoise is neces-
sary. A conccaled and shielded switch
facilitates the change from loop to antenna
where desired.  While a large outdoor
antenna may be employed, its use is dis-
couraged except under such rare conditions
as exist only when static and electrical dis-
turbances are almost entirely absent. Since
the loop is remarkably sensitive and selective,
it is entirely sufficient for reception over
tremendous distances.

A POWERFUL LOUD-SPEAKER
This cone, is of the double-diaphragm,
fixed-edge design. The parchment is of
special grade selected after long experi-
mentation, and treated to ensure immunity

This double-cone loud-speaker iz capable of re-
producing faithfully the output of a small set
or a multi-tube receiver.

Photo by courtesy of Pacent Radio Corp.
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to dampness.  The driving unit is sufficient-
ly delicate to handle the output of the
smallest dry-battery recciver, even on weak
signals, and sufficiently rugged to handle the
output of any power amplifier. It responds
to all electrical variations of the input, so
that clear, rcalistic rendition, without slur-
ring, blurring or Dlasting, is obtained. The
driving unit has a balanced armature anl
responds to the full range of musical fre-
quencies.  The connecting rod, running to
the apex of the cone, is provided with an
adjustment to maintain proper position of
the driver rod in the paper cone. The driv

ing unit is mounted on a sturdy frameworl:.
which also supports the cone.

AN ADJUSTABLE LOUD-SPEAKER

The majority of the new cone loud-
speakers which have appeared on the mar-
ket this scason are of the single-cone type;
that is, instead of two cones fastened to-
gether at their edges, they have but a single
shect of paper, the apex of which is at-
tached to the loud-speaker unit, and the
edge, cither free or fastened to a ring.

In the illustration a cone of the free
edge type is shown. The construction of

=T
As can be seen. the cone speaker shown above
has but a single sheet of specially-prepared
paper as a diaphragm.
Photo by courtesy of WWheelan Mfg. Co.

the loud-speaker unit is of interest in that
the armature is not delicately balanced at
the factory, but is left to the user to ad-
just himsclf. This operation is a very sim-
ple one and is performed merely by the
adjusting of a set-screw on the front of
the conc.

A TRIPLE CHARACTERISTIC
CONDENSER

The condenser illustrated is designed to
have straight-line-frequency characteristics
from 0 to 50 on a 100-division dial, straight-
line-wavclength characteristics from 50 to
80, and straight-line-capacity characteristics
from 80 to 100. To accomplish this the rotor
plates are semi-circular and the stator plates
shaped to give the required capacity varia-
tions.

Concentric plate construction permits of
the use of pedestal insulation held under
pressure, thns preventing warping of the
insulation with consequent shift in plate
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The special design of the plates of this con-
d:znser causes the capacity to vary so that there
is an even distribution of stations over the
whole scale.

Photo by courtesy of General Instrument Corp.

alignment. It also forces the placement oi
the insulating medium  which is illustrated
liere, out of the active ficld of the in-
strument.

Additional features that make for perman-
ency arce the insct strip, tobin bronze amd
ball bearings, rotor and stator plate spacers
and supporting members, and solid assembly
arms and end plates, incorporated in the in-
strument shown.

DOUBLE LOUD-SPCAKER CONSOLE
RECEIVER

The cousole receiver has a tuned-radio-
frequency circuit, housed in the npper por-
tion of the cabinet. On cach side of the
console is mounted a toud-speaker. This
innovation is employed to get maximum
quality of reproduction, one speaker taking
care of the high notes and the other giving
best results on the lower register.  These
speakers, being synchronized, are heard as
one.

Beneath the receiver itself is a compart-
ment providing space for the necessary bat-

Two built-in loud-speakers make this console
receiver one capable of excellent reproduction,
as well as a good distance-getter.

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

teries.  This cabinet comes in several dif-
ferent woods, so that there is no trouble
in matching the furniture of the room in
which it is desired to place the sct.

A SINGLE-CONTROL 8-TUBE SET

This necutrodyne receiver, incorporating
both Hazeltine and Latour patents, with
copper shiclding for radio-frequency stages
and detector tube, and a steel compartment
for audio-frequency stages, is supported on
a heavy angle-iron chassis.

This cight-tube receiver may be operated
with one hand, through a precision unicon-
trol mechanism in the form of a bakelite
disc, which, by a vernier-gear device,
operates a rotary drum bearing a pre-
calibrated wavelength scale.  This one tun-
ing control takes the place of ten ordinary
adjustments and climinates the necessity of
expert knowledge in the operation of such

an claborate type of advanced design in radio
apparatus.

Below the wavelength drum is seen the
double-range high-resistance voltmeter; and
to the left, is the eight-position voltage-con-
trol knob, which permits the operator to
note instantly “A”, “B”, and “C” voltages
applied to various parts of the circuit.

Above the drum is the holder for the
double-winding “ncutralized” loop, supplied

This completely-shielded receiver is designed
to operate on a loop antenna which fits in the
holder over the tuning drum.

Photo by courtesy of Freed-Eisemann Radio
orp.

with the set. It has sharp dircgtional c.ﬂ'cct,
and docs away with the need of an aerial.

A NEUTRODYNE WITH ELIMINATOR
UNIT

This loop receiver, having five tubes in
the circuit, gets its power supply from the

Bei'xil.-nd the five-tube receiver may be seen the
climinator which supplies all the necessary
power for it,

Piioto by courtesy of Amrad Corp.

house-lighting circuit. A ncutrodyne hook-
up is cmployed, with the conventional two
stages of tuned-radio-frequency amplifica-
tion, detector and two stages of audio-fre-
quency amplification.

Beneath the cabinet housing the set it-
self is the combined “A, B, and C” elimi-
nator, which operates on 060 cycles, 95 to
125 volts, so that no batteries whatsoever
are nccessary. Although all the necessary
power is derived from the lighting circuit.
only 50 watts are consumed, making the
cost of running this receiver less than half
a cent per hour.

AN ELECTROLYTIC-RECTIFIER “B"” UNIT

The "B” Power Unit shown uses four
rectifier cells with bridge hook-up, giving
full-wave rectification.  Two  electrolytic
condensing cells are used in conjunction
with a choke of special design. The use of
clectrolytic condensers results in a con-
densing  capacity  (100-#f.) many times
greater than that of the dry type, and pro-

Receivers using plate voltage up to 135 volts
can be-supplied with the necessary power from
this eliminator.

Photo by courtesy of Precision Elcc. Mtg. Co.
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vides a smooth, even flow of D.C. current,
uninterrupted by line fluctuations.

The rectifier cells employ aluminum as the
rectifying, or film-forming electrode; the
anode is composed of a special alloy which
does not deteriorate. An eclectrolyte, which
is non-corrosive, permits of practically no
voltage loss, so it may be said that the
clectrical characteristics of the cell are re-
markable. All cells are long-lived and in-
stantly replaceable.

Charts show cxcellent performance curves
for this ecliminator, the outstanding charac-
teristics being high-milliampere output with
low-watt input, making the unit extremely
cconomical to operate.

A 6-TUBE T.R.F. CABINET RECEIVER

It has been said of some radio receivers
that the housewife did not like to have them
displayed so prominently, because they did
not match the furniture in a particular roon.
The set shown in the accompanying illustra-

This compact single-dial receiver, over which is
a built-in loud-speaker, can be completely en-
closed by shutting the doors.

Photo by courtesy of Apex Electrical Mfg. Co.

tion is a compact receiver that will meet the
requirements of both partners of the family
firm. When the receiver is not being used
the doors can be closed, with the appear-
ance of a small cabinet resulting.

In the rear of the wood-finished mectal
pancl is a six-tube T.R.F. receiver, having
but one dial for tuning; its rcadings are
seen through the small window in the panel,
behind ™ which is a miniature clectric light
illuminating the dial. Behind the grill-
work at the top of the cabinet is a loud-
speaker. The circuit is so designed that
maximum volume may be had by the use
of a power-amplifier tube in the last stage
of audio-frequency amplification.

ENCLOSED LOUD-SPEAKER

The octagonal loud-speaker illustrated
herewith is a cone of the single-sheet, free-

This bronze loud-speaker, although not very
large, gives remarkable reproduction. It is of
the single-cone type.

Photo by courtesy of Pausin Enginecring Co.

cdge type, enclosed in an octagona! case.
In the first place the unit of the speaker
is securely fastened to the rear wall of the
metal casing; and the cone, which is about
(Continued on page 612)
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filament

ERE is a really compact, light-

weight, portable radio set of the

superheterodyne type. which uses

six 199-type (dry-cell) tubes, and
is complete in itself; batteries, loud-speaker.
loop and cverything are all enclosed within
the case. The outside dimensions of the
case are 6% by 1374 by 20 inches, and the
complete set weighs about 34 pounds. The
foop is built into the cover of the case. as
shown in the various illustrations, so when
the cover is opened, the set is ready for
husiness.

The six dry-cell tubes function as follows:
first tube, combined detector and oscillator,
connected according to the tropadyne l.1ook-
up; second and third tubes, two-stage mter-
mediate-frequency amplifier; fourth tube,
second detector; and the fifth and sixth
tubes are two stages of audio-irequency am-
plification.

This arrangement proves cuite satisfac-
tory, working very well on all local sta-
tions and many distant ones. ITor greater
sensitivity an outdoor aerial, of any length
of wire, may he coupled to the loop. And
the use of UX sockets makes this receiver
adaptable for permanent use in the home
with 6-volt storage-battery tubes. We have
thus a combination that is difficult to beat
with any other tvpe of receiver.

ARRANGEMENT OT PARTS

Before huilding this set a general idea
of the space required was formulated, and
then a suitable case was purchased: it hap-
pened to have the dimensions mentioned

Radio News for November, 1926

A “*Superhet” Travelling Companion

A Compact Set Desighed Especially for the Traveller
By The Staff of RADIO NEWS LABORATORIES

The Portable Super in
operation. Simply open
the cover and turn on
/ the switch,
and it is ready for use
—a faithful companion.

above.  Then a wooden box, (detailed in
FFig. 2) which fitted snugly in the case, was
built.  This hox houses all of the apparatus
except the loop, as shown in the various il-
lustrations; the two small compartments
hold the “A™ and “B" batteries.

For the “A™ battery, six 41z-volt “C”
battery  blocks are connected 1 parallel.
They will give fairly long service and can
casily be replaced hy removing the bhattery
cover. A 90-volt “B” battery, composed of
four 221%-volt small-sized blocks, is em
ploved. The “C” battery is not visible in
any of the illustrations, except the wiring
diagram (IFig. 1). It is a 41%-volt three-
cell flashlight battery, and is mounted on
the hottom of the box underneath the loud-
speaker.

The small torn-type loud-speaker is
mounted on the hottom of the hox, as shown.
Sponge rubber is used in all places where
the speaker is apt to come in contact with
the box, to reduce vibration of the tubes,
which was found quite annoying in spite of
the fact that cushioned sockets were used.

Showing the wocden box, with its hinged bakelite panel, on which all the parts, except the loop.
are mounted, removed from the carrying case. The panel is in the open position. with the various
parts exposed. The symbols correspond to thcse in the diagram, Fig. 1.

o[ G O
l $ € ¢
L _ L — 1 X
: |
<

Diagram of this portable 6-tube s\{pe.rhetero- B +
dyne; note that the tropadyne circuit is used. =
The symbols correspond with those in the other ﬁvC
illustrations designating the various pieces of

apparatus, the values of which are given in the

— =

list of parts.

FIG.4

90v. B
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safeguard against operating 1he tubes above
the normal filament voltage rating.

Flexible wire cables are used to connect
the instruments on the panel to those in the
hox, hecause the panel is mounted on hinges
and the connection must be long enough to
allow it to be opened for replacing tubes,
etc.  The battery compartments have a
wooden rover, 19Y4x3%; inches.

In the box are mounted the six sockets,
oscillator coupler, intermediate and audio
transformers, fixed condensers, grid leaks,
etc. The construction of the oscillator
coupler is shown in Fig. 3. The winding
1.2 consists of 35 turns of No. 26 silk cov-
cred wire; and the winding L3 has 50 turns
of the same wire, wound in the same direc-
tion and spaced ¥4 inch from L2. A center
tap is provided on L3.

EFFECT OF METAL IN CARRYING CASE

The loop consists of 16 turns, wound in
two layers on the wooden supports as shown,
one layer on each side of the supports, which
are attached to the cover of the carrymg
case. In the carrying case we selected, a
metal flange extended completely around the
rim of the cover, forming a short-circuited
metallic turn closely coupled- to the loop.
This almost killed reception entirely, but its
effect was eliminated by sawing a small por-
tion, about 14 inch, out of the metal rim,
thus opening the circuit.  The loop now
works clliciently.

Fig. 1 is a iagram showing all connce-
tions; there is nothing unusual about it to
require any special comment. The values of
the apparalus are given in the list of parts.
The two intermediate transformers T1 are
of the broadlv-tuned type, and that marked
T2 is of the sharply-tuned “fitter” type. A
“C” hattery is used on the second detector
instead of the conventional grid condenser
and grid leak. ‘The hy-pass condenser C5
is of the small (“midget™) type; it should

(Continued on page 522)

View looking down into the set with the panel N VALUE
in the open position. The wooden cover of the SYMBOQ \3*“«\ NAME OF PART OF PART RCMARKS MANUFACTURER *
battery compartments is also removed. Note R
how the loud-speaker is supported on sponge c1 1 |Variable Cond. 0005 Mf. jTuner 1 2,11,15,16,17,23
rubber pads to prevent vibration of the tubes. c3 1 |Variable Cond. L,00037 f,|Oscillator 2 1,10,11,14,15,16,17,23
s¥ 1 Filament Switch 8.P. 3 25,19
'Howcver, the sponge rubber et."fectivoly elim- Rl 1 {Potentiomater For intermediete amp, 4 [14,19,23,27
111(,11;85 all traces of microphonic howl. R2 1 IRnoostat 10 ohms  |For all filaments = 19,23,27
I'he flange of the horn opens, as shown, = 7 i
into an aperture in the bakelite cover; this Voltaster O SWVo8 PaFori{ilagents 5 Jpo,m,22
opening is covered with a copper screen to 1 1 |Loop 801t. Home made
prevent foreign matter from falling into L2-13 1 |Oscillator coil ome made
th?l'hhorn ml]d' d?glrjglg;‘f/ T!le]m”t + c3 1 |6rid condencer 0005 Mf, [First Detector 6 24,17
e panel 1s x8: 1wches ;
p 4 ARG RIS R3 1 [Grid leak 1 emeg, First detector 7 23 ,6,8
T 2  [Audio trans, 8 18
Ls 1 |Loud Spszker 9 £8,29,31
T 2 [L.F.T, ] 10
T2 1 T FeTe Filtor J10
c4 1 |[Fixed Condencer 025 Uf. ypuaa 6 24
c5 1 [Condanser 20205 %f, |Bypass 11 4,32
cé 1 |Condanser special [Furnisnad with T2 10
e — ol 2 |Dials Vernior 12 8,11,14,30
2 inding Posta For loop 13 26,33,14 .6
FI6.2 1 f{ecarrying case
CENTER TAP L 1 jtrase one made
- I NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.
FI16.3 D | Sazson Elec. Co. 3 American R~1io Hdu, (0,25 Yexley Mfg. Co, a1 |
24 2 Radio Cond, Co, {4Gener=1 Radio Ca, 26_X-1 Radio Laba, 38 I
Fig. 2 gives the dimensions of the wooden box Saturn Mfg. & Scles CO |§General [nstr, Corp, 27 Allen Bradley Co. 39
employed, which was designed to fit snugly 4 Cartac Radio Co, JgHammarluad iz, 0o, 78 Dwro Metal Prodicts 40
in the carrying case purchased for the pur- §Weaton Elec, Inst. Co, [7Pilot Fleec, ¥fgz. To. 29 Spartan Flec. Corp, 41
pose. Detail for winding the oscillator coil, g ferovox Wireless Corp, |§Xaras Elec. Co. 30 N~tionsl Co., Inc. 42
L2, L3, (shown in Fig. 3) are given elsewhere 9 Deven Radio Cérp, 19Cutiac-Hanzar Wfg, Co, 3] Tawer Mfz. Corp, 43
on this page. 8 Pacent Flec, Co, 20Stsrlinz ¥fpz. Co. 32Electred, Inc, 44
QNathania) Baldain 2iBurtan Rogers Co,, 33%ellog Sw, & Sw. 45
. j0Silver—Marshall, Inc, 22Jevell Elec, Iastr, kY3 46
mounted the tuner and oscillator condensers, [i Bremor-Tully Mfz, Co, 23DsJur Products Co, 3§ 47
Cl and C2, of .0005- and .00037-uf. respce- 12Martia Copeland Co, 24Dubilier C.nd & Radio 36 48
tively; the filament switch, S\, potentio-
meter, R1; rheostat, R2; and voltmeter, APPROXIMATE COST OF PARTS ‘%‘45"”
T R
VM. The use of a fitument voltmeter is | % THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS
rgconnncnded; it shows instantly the condi- OF THE PARTS USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.
tion of the dry-cell “A” battery, and is a Form Copyright E. P. Co., 1926

www americanradiohistorvy com


www.americanradiohistory.com

TRANSATLANTIC BROADCASTS

EMARKABLY good reception of

American stations in the early
morning hours is now reported from
England, signals coming in strong as
soon as darkness falls on the transmitter.
Arrangements have been made. by David
Sarnoff, of the R.C.A, for programs by
the B. B. C. this fall for the benefit of
American listeners. As England is five
hours ahead of our Atlantic coast in time,
these are given between 2 and 7 a. m. in
London, so that American B. C. Ls. may
have night reception at convenient hours.

NEW FOREIGN STATIONS

MONG broadcast transmitter instal-

lations announced recently as com-
pleted or to be in operation soon are:
Basel (Bale) Switzerland; Montevideo,
Uruguay; AYRE, Caracas, Venezuela
(1,000 watts, 375 meters); Leipsig, Ger-
many, (9-kw, 452 meters); CYC, Vera
Cruz, Mexico (337 meters); Sao Paulo,
Brazil. Large additions to the number
of Danish stations are expected. At pres-
ent there are over thirty new European
stations projected, and a conference at
Geneva to redistribute wavelengths as-
sumes importance.

BEACONS FOR AIR PILOTS

TH[Z Department of Commerce is arrang-
ing for the installation of 50 radio
beacons and 95 communication stations for
the use of aviators on the 9457 miles of air-
ways now in use. No point on a route will
be more than a hundred miles from any
signal station. Both sight and sound con-
trols (as described in Rapio NEews for
March and July, 1926) will make the air-
man'’s course as plain as a city street. One-
kw. transmitters will be.used, on 1034 meters
for the course signals, and about 550 meters
for weather reports and other communica-
tions to the planes.

RADIO FOR EVERY BED

A T Grasslands Hospital, East View
(near New York) a $5,000 radio in-
stallation has just been put in operation.
Individual headphones are provided for
the bed of every patient. The funds were
raised by a committee of residents near
‘the hospital; ‘and about thirty patients
enjoyed - the opening ceremonies and
programes.

WEATHER MAPS BY RADIO

RADIO-MAP machine, operating

on~the Jenkins picture-transmission
system, is now in use broadcasting daily
weather charts from Station NAA, Ar-
lington, Va:, on 8000-meters. Tests car-
ried out in connection with the ships
Trentan and Kittery have so far been
quite successful. - The- Shipping Board
and the Weather Bureau are co-operating
with the navy in arranging for these ex-
periments. Ultimatelv it is hoped that
this svstem may become of such general
use that the public can obtain individual
weather maps by broadcast reception.

@ﬂﬁ@N@ws %

RADIO BRINGS LIFE-SAVER

HE SOS of the sea has saved thous-

ands of lives; but a call for human
blood broadcast recently found equally
ready response. A blood transfusion
was found necessary to save the life of
an anaemic woman in a Richmond hos-
pital, and no source was available of a
person whose “reaction” was similar. A
general call was sent out over station
WRVA, and responses were numerous
and immediate. One volunteer of over
fifty who replied in person, Manley
Betts, was discovered to have blood like
that of the patient, and the operation was
successfully performed.

A RADIO “SOUNDHOUSE”

O Calais, France, belongs the distinction

of having ‘the first crystal-controlled
“soundhouse,” says Popular Wireless. At
the end of the sea-wall is a vibrating quartz-
crystal and vacuum-tube device, which sends
out an under-water sound-beam that can be
received by ships better than a light beam,
through fog, blizzards, etc. It is possible
that these soundhouses will in time replace
lighthouses altogether. The one at Calais is
a near relative of the crystal-controlled
broadcast transmitter, and it is another in-
stance of radio helping its sister-sciences.

The readers of RADIO NEWS are invited
to co-operate by the contribution of news items
which concern novelties in radio or in the uses
to which it may be put; especially those in
which the element of human interest is found.
They should be short; for each one published
$1.00 will be paid. Address News Editor,
(}:2ADIO NEWS, 53 Park Place, New York

ity.

COMMUNAL RADIO INSTALLA-
TIONS

THE Soviet Government of Russia, fol-

lowing its persistent policy of general
education and national propaganda, is equip-
ping every village and hamlet in its domin-
ions with a central receiving set, whereby the
programs of the government stations may be
received en masse by the population, accord-
mg to the reports of recent travellers.

THE “HUE AND -CRY” BY RADIO

HE prefecture (headquarters) of police

at Paris has been equipped with the
Belin apparatus, hy which facsimiles of the
fingerprints of criminals can be sent out al-
most instantaneously to the other leading
cities of France when their possessors are
wanted. It is hoped to make such an ar-
rangement international in its scope.

A HURRICANE-WARNING
STATION

T HE coast of China has been from

time immemorial exposed to
the ravages of typhoons, or tornadoes
of extreme violence, from the south.
A new station of enormous power has
been erected at Praya, an island 80
miles south of Hong Kong, from
which it is hoped to detect the ap-
proach of storms (by the atmospherics
produced) and send out timely warn-
ings to the mainland.

Radio News for November, 1926

DIAMOND-STUDDED
RECEPTION!

\ HAT is said to be the most ex-
pensive radio receiver in the world
was a present to Miss Jean McLean of
San Francisco at her wedding in London
to Capt. Howard Sanderson of the Welsh
Guards. It is about 4 inches by 6, and
3 inches high, designed as a dressing-
table ornament; but it also perfectly
works a loud-speaker if desired. Twenty-
seven large diamonds and 105 small ones
are studded in filigree gold on the out-
side case, as well as a number of emer-
alds, rubies, aquamarines and agates.

ELASTIC TUBES?

A MONG the exhibits at the National

Radio Exhibition, London, says the
News of the World, is a picture which
operates as an excellent loud-speaker and
tubes which may be dropped, bounced
and knocked about with seeming impun-
ity. If the promoters are able to per-
suade some enterprising manufacturer to
show a tube which will stand the shock
of putting the “B” battery current across
the filament, they will indeed, have intro-
duced a real boon to the novice.

PARLIAMENTARY BROADCASTS

ACH cabinet officer of the German

government has been supplied - with- a
radio set for his offices, by which he can
follow the proceedings of the Reichstag with-
out leaving his desk. - As, under the Euro-
pean administrative system, the presence of
administrative ministers is frequently re-
quired in parliaments, this will prove a great
time-saver. The League of Nations has been
recently broadcasting its procedings by land-
lines from Geneva.

RADIO SIGNATURES LAWFUL

OLLOWING the transmission of a

check by radio across the Atlantic,
we have. the dispatch of a-candidate’s ac-
ceptance of nomination to an office from
San Francisco to Hawaii. Robert- W.
Shingle of Honolulu, whose signature was
required on the official papers, was un-
able to reach his home in time. He
radioed his acceptance in facsimile to the
election authorities, who accepted it as
valid.

(Continued on page 5857

BLOWING OUT THE GAS—BY
RADIO

HIS old-fashioned trick has been

made quite safe for the operator,
as evidenced ‘a few days "ago' at San
Francisco, when a .demonstration was
made before University of California, sty-
dents. Charles Kellogg, a singer ‘of ex-
ceedingly Ingh-pitched voice, broadcast
a sustained note; and at twelve miles the
reproduction of the sound from the loud-
speaker extinguished a gas jet. set so
that the flame would respond by vibrations
to the exact tone sounded. The principle
has long been Lnown in physics, but
never before been demonstrated by radio.
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Round the World
With Radio

AUTOMOBILE

Capt. Plugge, world-traveller and radio expert, is travelling from London to Con-
stantinople in a car fitted up with a 50-watt transmitter, a generator, and a nine-tube
receiver. The trip was scheduled for a month’s time, crossing fifteen European
countries en route, and having an itinerary of 5,600 miles. During the period ex-
perimental broadcasts will be carried our, the car being equipped with a microphone
for phone transmission. In the picture above, Capt Plugge is shown making a re-

cord of his experiences on a dictaphone, which he will use to keep his diary and L
run off at the end of his trip. The loud-speaker of the set is shown at the left. Be- S

RECEIVING, TRANSMITTING AND RECORDING FROM AN *

low is shown the loop antenna in positior. © Herbert Photos, Inc.

— B e

RAM

Princess Little Bluebird, of the Yosemite Indians, is shown tuning in her
favorite jazz bapd number on her radio set outside the wigwam. The white
man’s radio is one of his innovations which meets with the thorough approval
f the red brothers and sisters. @ Wide World Bhotos.

LO THE POOR INDIANPLBS‘;I'ENS IN ON THE EVENING ;
R

The latest model in broadcast studios is perched on the top of the Palisades
at Cliffside, N. ]., opposite upper New York City. The transmitter of station
WPAP, located at Palisades Amusement Park, is made in the shape of a
greatly-magnified receiving set.
TWO LITTLE MAIDS FROM A JAPANESE SCHOOL
This scene is laid in a garden at Tokyo. The ladies are listening in through
crystal sets whose detectors are concealed in the handles of their parasols, the
frames serving as aerials. © Herbert Photos.
-

THIS MONSTER RECEIVER MAY FOOL YOU—IT TRANSMITS! 1
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Radio News of the Month (llustrated

By GEORGE WALL

A “DISSOLVING’ RADIO PROGRAM EFFECT
Everyone knows how a stereopticon view is caused to “dis-
solve'” into another by putting in the second slide before
withdrawing the first. The stunt illustrated above is in

some respects similar; while one orchestra was playing, an-
other was brought into synchronism with it, and the two
were broadcast simultaneously. Number one was then slow-
ly “turned out,” and number two orchestra finished the number.

Burt E. Moritz, Jr.,, a 17-year-
old radio enthusiast of Denver,
h.as been demonstrating his ra-
dio-controlled boat on the lake
in the city’s park. The boat is
controlled by a transmitter in the
car on the bank. The little boat
is “grounded” to the water, while
its antenna gathers in the radic
signals.

; A BOY'S RADIO BOAT

Wired radio reception is to be
furnished fans at Rochester, N.
Y., by a public utility company.

l“WIRED RADIO” SERVICE

Its customers will plug into th
light sockets to obtain their pro
grams. Witk super-power, wg
may soon have super-radio.

UNDERGROUND RECEP-

DX hounding is fascinating, but TION WINS LISTENING
; CHAMPIONSHIP

mianight is the legal curfew
hour for loud.speaker reception, Fans sczeking better reception
even in night-living New York. should take a leaf from the
— aecording to the decision of the book of this year's ‘“Radio
R Do o - courts. After that time only Queen,” who has eight an-
headphones should be used. tennae. One is an under-
ground system, composed as
BROADCASTING RADIO PROGRAMS FROM A BIG RADIO CABINET shown of copper plates buried
This illustration shows a cross-section of the studio at Palisades Amusement in a trench, in a mixture of
Park opposite New York City, the exterior of which appears on the preceding old newspapers and brine.
page. he end of the building which has the appearance of the loud-speaker is.

as may be seen, the studio of the station; while the mechanical equipment is
housed at the end which bears the big “tuning dials.”

THE RADIO CHIMNEY
SWEEP

Electricity can be used to keep
chimneys free of soot. However.
the latest suggested procedure of
disposing of old dry cells is not
electrical, but chemical. Thrown
into the furnace, the zinc volatil-
izes and the action of the liber-
ated fumes cleans the chimney
and may forestall a visit from
the fire department, Try it
some time, en you put in new

batteries.
it

“GENTLEMEN OF THE
JURY"

In a western city jurors will
be entertained with radio pro-
grams after working hours,
the court having permitted it.
However, shoul the case
figure in the news reports, a
bailiff will censor allusions to
the trial by turning off the
set,
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“Came The Dawn”’ (A Scenario)

T is with tears of anguish that

we relinquish this supreme but
illegitimate masterpiece—and place
it before the eyes of a too innocent
world. We wanted to keep it to
ourselves. However, the spirit of.
altruism has overtaken us and we
see now, only too clearly, that it
would be the lowest of selfishness
to keep in hiding the almost breath-
taking disclosures, which the author
has made relative to the science of
radio.

Tragedy and dark laughter lurk
between the lines; the art of radio
is delineated as it has never been
portrayed before. The whole darn
yarn is tremendous from beginning
to end. We swallow our remorse—
or our conscience—ahnd hand it to
you, straight from the shoulder.
May The Dawn come to you as it
came to us—bless you, gentle
reader.

AME the dawn, in all its radiant
splendor, tipping the broad swells
of the deep Pacific with silver.
Through the heavy overhanging
clouds it shot a rosy ray; it lightened the
overcast sky with the promise of a new day,
and awakened the little twittering seagulls
to a joyful paean of gladness. And at deso-
late Tapioca Island, it sent one penetrating

P T e e
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Radio Rescues Ravishing Rita

By C. STERLING GLEASON

gleam through the window of the little cabin
where beautiful Rita Romanoff sat in the
depths of utter despair.

Small wonder the brave heart of lovely
Rita was downcast; after so many hair-
breadth escapes before the camera from
Dandy Diavolo, that peerlessly wicked star
of the Flicker Film Corporation, Incorpor-
ated, whose sneer is known in every corner
picture palace from Topeka to Timbuctoo—
she had in real life fallen prey to the mach-
inations of this double-dyed, fast-color wvil-
lain. To a fate worse than death, she had
been lured into the rocky fastneSses .of
Tapioca; and now no flickering Kliegs to
alleviate the terrors. but everywhere the
starkness of dead reality.

Before the hearth sat beautiful Rita, al-
most crushed by the ruthless blow Fate had
dealt her, but still borne up by that cour-
ageous heart, which alone had sustained her
through so many hair-raising adventures;
most recently during the tense hours of im-
prisonment in the empty vats of an Eastwing
hootleggery, when everv moment her life
was in danger of being snuffed out by a
new distillation, and whence she was rescued
just in the nick of time by Harold Dare,
who, strangely enough, happened to be cast
for the role of Federal bootleg inspector.

The grilling night following her swift ah-
duction from the very threshold of her
palatial Hollywood mansion had so wrought
upon her harassed spirit that a moment he-
fore, overcome by the hard horribility of it
all, she had heen readv to break down, to

“—he ts no match for courageous Harold Dare.
In a trice the wllain is tightly trussed.”

ot

s
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burst into tears, and completely surrender
herself to her cruel fate. But now, as the
little questing ray of light shot through the
windowpane, a thrill of hope revived the
desperate maiden, and the glow above the
treetops seemed the promise of a brighter
day.

In the corner of the room stood Dandy
Diavolo himself, twirling the dial of a
Mosby K9 receiver presented to him by
some admirer who believed in showing ap-
preciation in a manner more substantial than
the usual request for an autographed photo.
As originally presented, the set had includ-
ed a full complement of Genutrons; but,
with his usual selfish disregard for senti-
ment, Dandy had substituted in the detector
socket a specially-built Czechseal tube.
Every radic fan knew about the famous
tube, thanks to the efforts of Dandy's in-
defatigable press agent and Czechseal's ad-
vertising department. It was built to order,
with a characteristic curve sloping like
Mont Blanc, and steeper than the salary paid
Dandy each week by Flicker Film Corpora-
tion, Inc.

For the benefit of the technically-inclined
reader, we shall introduce at this time some
of the most striking points in the develop-
ing of this famous detector tube by Czech-
seal; thus lending techmical ocolor and
plausibility, beside enhancing editorial favor.
Czechseal engineers designed the tube to
give a sensitivity roughly 32714% greater
than the standard NG-200 or 1Q-301A.
This was accomplished by drawing a hy-

(Continued on page 536)
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What Music Means
By CHARLES D. ISAACSON, Program Director,

John Barnes Wells
Favorite tenor of ra-
dio land, whose solos
were an enjoyable
Edison Hour feature

of Iate at WRNY.

Jean Lowsll
Who is often heard at
W RNY, appeared
‘last year in “Port cf
London ” and will]
statr on Broadway
this scason.

Renee Shisber
Soprano soloist at
New York City’s fa-
mous synagogue,
Temple Emanu - El,
and a regular at

WRNY.

Alfred Hall
Introducing in person
WRNY’s affable an-
nouncer, with whom
you already feel an
established acquaint-

ance.

Vincent Ballaster
Baritone, and head-
liner of the Metropol-
itan and Chicago Op-
eras, has been an
Edison Hour soloist-

lately at WRNY.

Goorgetts Nyrielle
Soprane, and French
leader at WRNY,
who presented the big
aviation cake to Capt.

René Fonck,

Ragani Devi
Who with her tam-
bura and sitar has
brought the Orient
from the Vale of
Cashmere to WRNY
for an Eastern

Night's wizardry.

A Hawailan Number at WRNY
The spirit of the farthest Occident is re-
praduced in Betty Marvyn’s music.

WRNY @

ADIQ broadcasting consists of

music to so great a degree that it

may not be amiss if I try to give

you a little of the beautiful vision
[ have of the immortal and angelic art.

Of course, radio has changed the opinions
>f millions about music—by just bringing
it into homes where it was formerly un-
known. People who wouldn't take the
trouble to go to a concert or opera, took a
little taste, by accident, or in an adventur-
ous spirit—and found that it wasn’t so bad!

That clever gentleman, George Jean
Nathan, in his “House of Satan,” says that
radio has helped to drag down American
taste, by distributing poor music. As a
matter of fact, Mr. Nathan, if he had really
made any careful observations at all, would
have found that more people have had an
introduction to good and broadening things
through the radio, than have ever been hurt
by it. I have yet to meet an individual who
ever went with pleasure from fine uplift-
ing drama or excellent music to the ‘“cheap”
things. -

The history of the world is that of its
gradual moving upwards toward better
standards. Radio has, it is true, broadcast
inuch of jazz and ragtime and stupid, banal,
worthless music. But it has also sent iuto
countless homes so much that is of the better
type.

You have all heard about the gentleman
who when asked about the opera, said that it
was a place to sleep in, and that they
charged you so much, but you couldn’t sleep
anyway because they made so much noise.
Art has been looked upon as “highbrow;”
and good things called uninteresting.

never want a human being to desire
good things only because it's “the thing to
do”—there’s too much faddishness and af-
fectation in life as it is. True, many make
a society function of music; but the people
who have stood for hours in sleet, snow and
rain, to get standing-room at the opera
house, know why they need something
which only beauty can bring into their lives.

I always insist that if you can’'t get as
much of a kick out of opera concerts or
art exhibits as you do out of a movie or a
baseball game, you had better stay home!
But you can get more; more of something
else.  What is that something else? It 'is
something, which is hard to tell about, hard

H"l (Continued on page 552) [ﬂ

Yugl Hirose
He broadcast Japan-
esec melodies from
WRNY. His father
was the first native
Christian minister in
Japan.

Station WMAF, Dartmouth, Mass.
Col. E. H. R. Green’s big station, which rebroad-
casts WRNY programs each Tuesday and Thursday.

Dr. Bernard Katzenstefn
Is WRNY’s dental
authority. He broad-
casts hygienic advice
on the care of your
mouth.

Virginia Mereno
Comes from Georgia,
which, as you already
know, is famous for
raising peaches. One
of WRNY’s finest

sopranos.

David Putterman
Not only the young-
est cantor of Ameri-
can birth, but one of
the finest. He is often
heard over WRNY.

Hen. F. H. LaGuardla

New York’s eloquent

and aggressive con-

gressman, is a regu-

lar WRNY speaker,

and well worth hear-
ing.

Neville Brush
Is often heard in dra-
‘matic readings at
WRNY. Here heis
gazing upon the fa-
mous Raven in his
thoughts.

Josefa Chekova
'Who brings the spirit
of old Bohemia (not
the Greenwich Vil-
flage kind) to WRN Y
in' her songs.

Maya De Cortez
She has been a star
ig Italy and America.
She is now a star at
WRNY and figures
frequently on its pro-

gram.

www-americanradiohistorv:-com
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The “*Pianorad”

493

A New Musical instrument Which Combines Piano and Radio Principles

HIS year marks the second centenary

of the creation of the piano. There

has been no radical development in

the piano since except the advent of
the player piano or mechanical piano.

The Pianorad, which is played very much
like the piano, by means of a similar key-
board, is a new invention. In this new
musical instrument, the principles of the
piano as well as the principles of radio are
for the first time combined in a single
musical instrument.

The Pianorad was first demonstrated on
Saturday, June 12, during the celebration of

.

The Pianorad is the invention of Mr.
Gernsback, and was built in the RA-
DIO NEWS LABORATORIES by
Mr. Clyde J. Fitch.

This is the first time that a musical

: instrument has been constructed from
radio parts; and it should therefore
have more than passing attention from
all radio interests. S

Y

atiy

Station WRNY’s first anniversary, when
it was used to broadcast its music.

THEORY OF THE INSTRUMENT
The Pianorad has a keyboard like an or-

By HUGO GERNSBACK

of the Pranorad can be heard all over
any large building.

The musical notes produced by vacuum
tubes in this manner have practically no
overtones. For this reason the music
produced by the Pianorad is of
an exquisite pureness of tone not
realized in any other musical in-
strument. The quality is better
than that of the flute and much
purer. The sound, however, does
not resemble that of any known
musical instrument, the notes are
quite sharp and distinct, and the
the Pianorad can be readily dis-
tinguished by its
music {rom any other
musical instrument in
existence. In the Pi-
anorad one vacuum
tube for each key is
connected electrically
with certain coils (in-
ductances). Any num-
her of notes can be played simul-
taneously, as on the piano or or-
gan; unlike the piano, however, the
notes can be sustained for any

length of time. On the ordinary

The Pianorad. showing the
twenty-five tubes ané oscil-
lator circuits.

piano you strike the
key and the sound
quickly dies away, in
the Pianorad, t h e
sound remains as long
as the keys are de-
pressed.

ELECTRIC, NOT
SOUND WAVES

T he loud-speaker
arrangement makes it
possible for an artist
to play the keyboard
while the music emer-
ges, perhaps mmiles
away from the Piano-
rad. 1t is thus pos-
sible for the pianist to
play the instrument in
absolute silence while
the music is produced
at a distance. This
requires simply that a
wire line must connect
the output end of the
Pianorad  instrument
with the loud-speaker
at some distance away.
It is quite feasible for
the Pianorad o bhe
played in New York

dinary piano, and there is a radio vacuum
tube for each one of the piano keys. Every
time a key is depressed, there is energized a
radio-oscillator circuit which gives rise to
a pure, flutelike note through the loud-
speaker connected to the device. It is pos-
sible to connect any number of loud-speakers
to the Pianorad if it is desired to flood an
auditorium with its tones. Also, by arrang-
ing suitable outlets for loud-speakers on
different floors or different rooms, the sounds

Above is shown the Piano-

rad as operated in WRNY

studio; at the right is the

loud-speaker horn with its

twenty-five units separate-

ly connected for eliminat-
ing barmonics.

[Ere AT RS b AT D AT
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-couldd have been built at once, but 1

while the music will be heard at the Chicago
end, with any number of loud-speakers con-
nected by amplifiers to a long-distance tele-
phone wire line.

A novel idea is the connection of the
Pianorad direct to the broadcast-station
transmitter. In this case, instead of using
a loud-speaker in the studio, the Pianorad
is connected electrically to the broadcast
transmitter. The artist now plays the Piano-
rad in the studio in absolute silence. No
sound is heard. The radio audience, how-
ever, will enjoy the music, although no one
in the studio can hear it. In order that the
pianist may hear what he is playing, he
will wear a set of head receivers attached
to an ordinary radio set. The music, there-
fore, is picked out from the air by the re-
ceiver and thus only the artist hears it. In
the studio itself, however, no sound is audi-
hle, for the Pianorad itself ‘is silent.

DEVELOPMENTS STILL CONTINUING

The Pianorad has as yet not entered the
commercial stage. The instrument illustrat-
ed in this article has 25 keys and therefore,
25 notes. A full 88-note Pianorad has as
yet not been constructed, but will uilt
in a short time. The larger ivént

ould

occupy almost as much space as a piano;
(Continued on page 603)
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Ethel Jackson
tunes-in  on the
radio receiver in
the first floor of
the little “Listen

comes your radio stationm! floor is occupled

Ada Winston says that by the loud-speak-
this is the simplest way er for the sef

ipush the button and in Inn."” The second

to tune-in. © W.ide World

© Underwood and Un- Photo.

derwood. B

The Third Annual Radio World’s Fair

HE products of over three hundred

radio manufacturers were on display

at the Third Annual Radio World's

Fair held in the new Madison Square
Garden, New York City, the week begin-
ning September 13. All of the 30,000 square
feet of available space was taken up by the
multitude of booths.

The major portion of the set manufactur-
ers’ exhibits were located. in the immense
basement of the new structure; the arena
and balcony promenade held those of parts
manufacturers and the temporary broadcast
studios erected for the occasion. The total
expenditure for institufing and preparing the
exposition considerably exceeded $150,000.

INDICATION OF STABILITY

Opinions voiced by the majority of exhibi-

tors and visitors are to the effect that the

Tex Rickard tunes the world's largest
variable condenser. Notice the difference
between the size of the one in his hand and
that of the one he is tuning.
© Wide World.
e

Below at the right is a view of the Arena

Ploor of Madison Square Garden, New

York City, where the biggest and best radio

world’s fair was held. Exhibits may also be

seen in great numbers on the balcony; and

there were just as many in the basement.
© Herbert Photos, Inc.

The one-meter transmitter below at the left
operates on 110 volis, A.C. The two square
plates form the condenser which is set exact-
ly for the proper wavelength. The vacuum
tube, with its base removed, is enclosed in a

metal shield. @ Herbert Photos, Inc.

Radio News for November, 1926
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P>
At the right is shown an instrument for the reception of photographs by radio
and above ‘it is shown a portrait of President Coolidge. This picture is an
enlargement of the one shown on the receiving drum of the receiver under Miss
Harriet E. Summers’ hand,
y @ Herbert Photos, Inc.

great attention at the Radio World’s Fair. Miss Jackson and Misa Summers are
listening to this novel reproducer.

f In the illustration below is shown a fountain loud-speaker, which attracted
© Wide World Photo.

radie industry has entered a new era; for
the first time in its history it is showing it-
self to be on a sound basis, and lined up in
the same class of substantial manufactures as
the automobile, the moving picture and the
phonograph. Healthy competition has elimi-
nated for all time the fly-by-night manufac-
turer, the early-day radio bootlegger and the
“big-profit men” with their apparatus poor-
lv constructed of cheap material.

The most noticeable improvements in ra-
dio apparatus this season are in set design
and construction. Most of the receivers on
exhibition employ from six to ten tubes, are
totally shielded, and resort to loop aerials as
a collective agency. This is certainly a step
in the right direction. Sensitivity has been

(Continued on page 600)

(Above) An
interesting 40-
1 meter trans-
mitter. In Mr,
vonBrandt's
right hand is the
50 -watt European
tube used in the set.

e
(Right) The broad-
casting studio at the
Radio Fair, from
which an almost con-
tinuous program was
put. on the air by the
different New York
stations during the
show. + © Herbert

Photos, Inc.

WWW_ americanradiohistorv com

The driving pin for this three-foot clam-shell
toud-speaker cone is located below the center, in
the neighborhood of the ship’s hull. @ Herbert
Photos, Inc.
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NE of the beneficent aspects of the
late war, considered from the
standpoint of popular education,

has been the widespread
dissemination and the firm implan-
tation in the public consciousness
of the fact that chemistry is one of
the most fundamental of the sci-
ences, not only in the stress of
war, but also in times of peace,
crossing and re-crossing our daily
lives at a multitude of points. The
facility with which a factory for
the manufacture of synthetic per-
fumes, flavoring or dyestuff mate-
rials can be converted to the pro-
duction of poison gases, has De-
come generally appreciated; so
much so, in fact, that the futility
of effectively prohibiting such a
war-time measure is likewise
widely recognized.

The obligations of the physiciaif
and the pharmacist, the paint, paper
and textile manufacturers and even
the baker, to the versatile art of
the chemist, have all been more or
less explained and acknowledged. It is vot
so well understood, however, that one of the
very newest of our great technical industries
—that of radio—rests upon a secure chem-
ical foundation.

RADIUM AND THE GAS MANTLE

Take, for instance, the vacuum tube, that
Aladdin’s lamp of the genie of physics—
most sensitive, most intricate, most amazing
product of science in daily use—evolved to
be sure by physicists, but owing its de-
velopment no less to the facts and theories
clustered around the miraculous metal pre-
sented by the chemist at the advent of thé
twentieth century—radium. This paradox
of science possesses, in itself, the power of
causing in the space surrounding it, the
transformation of a non-conductive gas into
a tolerable conductor, caused by the form-
ation of those sub-atomic builets we
have come to know as éons. Their pres-
ence is quickly shown by the collapse of
previously-electrified divergent leaves of
gold, when radium is brought near. In the
radio vacuum tube, these self-same ions are
laboriously brought into being between the
plate, grid and the filament by the clumsy
but effective expedient of heating a tungsten
wire through the agency of a battery. It is
not enough to have merely a hot tungsten
wire, however. The necessary abundance

BATTERIES

The Spirit of Chemistry
is shown evoking witl’
her magic wand the de-
vices that have made pos-
sible the wonderful prog-
ress of the art in the
past two decades. As a
matter of sober fact, how-

', ever, the process has been

IMPROVEMENTS
IN- TUBES

less simple. Genius is ‘““an
infinite capacity for taking
pains;” and the chemists
of the world have spent
acons of time in the slow,
patient study and testing
of the products of their
crucibles and retorts in or-
der to determine what sub-
stances are best fitted for
the purpose assigned. Met-
allurgy, organic chemistry,
the most involved delving
with the aid of mathema-
tical formulae into the long
unbroken privacy of the
atom——all have been taxed
to the utmost of science’s
resources in order to make
Your apparently-simple ra-
dio receiver a more effi-
! cient device, and the pro-
grams which issue from
its speaker more faithful
reproductons. Mr. Lee
in this article tells us
about some of the discov-
eries which have been
made and turned to good
account in radio by the
toiling chemists.

TRANSFORMERS

wwWwW americanradiohistorvy com
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hWhat Chemistry Has
Given to Radio

By O.1VAN LEE

of ions is supplied by the presence of an-
other and technically younger rare metal
of the chemist—thorium. This is the metal
whose oxide, in a stocking-like shape, has
long served as the common gas mantle. More
recently, the process of isolating the metal
itself in a malleable form has been per-
fected so that it might be conveniently in-.
corporated with the tungsten filament, to be
driven off later by a process akin to evapor-
ation, yielding the indispensable ions. Of
such stuff is radio music made!

OXYBENZYLMETHYLENEGLYCOLAN-
HYDRIDE!

This is the chemical name of the sub-
stance that is perhaps more useful to radio
than any other with the exception of cop-
per. It is, however, more familiarly known
as “bakelite”, and is employed for panels,
dials, coil forms, sockets, insulators, and
for all purposes where strength, lightness,
high insulating qualities and beauty of finish
are prime requisites. The pure material
greatly resembles amber in appearance, al-
though not so brittle, and is made by the
chemical combination of the well-known
powerful germicides, carbolic acid and for-
maldehyde. For radio purposes, fillers are
used to increase the strength and lower the
cost, and pigments to give various colors.
Commercially these varieties are sold under
a variety of trade names, which practice is
sometimes rather confusing to the pur-
chaser.”

HARD-RUBBER AND THE
“ACCELERATORS"”

Vying with “bakelite” in popularity in
radio receivers is “hard rubber,” vulcanite
or ebonite, as it is termed. This material is
ever popular because of its cheapness and
ease of working. In recent years, the hard-
ening or _ vulcanization of rubber, which
transforms it from a tacky gum into a
useful elastic substance or durable solid like
black ivory, has received a great deal of
attention from chemists; to the end that

(Continued on page 586)

GLASS FOR
INSULATION BAKELITE FOR
. PANELS AND

COIL FORMS
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FIG. 2

A

A top view of the Autobalanced receiver. C are the three variable tuning condensers to which are attached the R.F. transformers, composed of coils
L and Li. Coils L, which are the primaries, are attached directly to the condenser shafts and so are rotatable. RI and R2 are filament rheo-
stats, R a “master” rheostat for all tubes. V1 are 201-A tubes, V2 is a special detector tube and V3 a power amplifier. A and G are the aerial
and ground binding posts, T and T1 the A.F. transformers, P is the battery cable receptacle, J the loud speaker jack and SW the filament switch.

An Autobalanced Receiver

A Set With Automatically-Coupled R. F. Transformers

HE five-tube tuued-radio-frequency

set is the most popular for broad-

cast reception and it should be.

When one compares its many advan-
tages with those of other types of sets, there
1s little wonder that the other sets are com-
pletely out-distanced in their race for popu-
lar approval. The perlect tuned-R.F. set
is selective, non-radiating, operates efficiently
on both distaut and local stations, is easily
tuned and can be calibrated or logged, and
it introduces virtually no distortion in the
reproduced music.

However, there is one serious disadvan-
tage of this type of set; it fails to operate
uniformly over the entire broadcast wave-
length band. You have probably noticed,
when tuning one of these sets, that it is not
quite sensitive enough on the upper dial set-
tings to reccive DX, works exceptionally
well on the middle dial settings (from, say,
30 to 60) and oscillates or squeals inces-
santly on the lower dial settings. A set that
behaves in this manner is obviously unbal-
anced. It is the problem of balancing the set
that has baffled radio engineers.

Heretolore the balancing schemes of merit
depend upon the electrical characteristics of

L

By CLYDE J. FITCH

the circuits for their operation, as in the
neutrodyne, isofarad, and others. A new
method developed by E. H. Loftin and S.
Y. White combines both electromagnetic and

electrostatic coupling between the R..F.
stages to obtain uniform amplification
L -l (TR TR {Litt Minmm

Fig. 1

The front view of the
completed set. D indi-
cates the variable condens-
er control knobs and R
that of the ‘‘master”
rheostat, in series with the
main ““A—" battery lead,
and employed for the pur-
pose of compensating any
voltage drop in the storage
battery without having to
re-adjust the other rheo-

stats.
LTI PN T UL

| But in the set
about' to be described, mechanical, and not
electrical, means are provided to balance

throughout the entire range.

automatically the set. The ‘“equamatic”

system, developed by Louis G. King, is em-
ployed for automatically varying the coup-
ling with the frequency.

DESCRIPTION OF EQUAMATIC SYSTEM

In the ordinary tuned-R.I*. circuit, using
fixed coupling hetween the primary and
secondary windings of the R.F. transformers,
the transfer of energy between the primary
and secondary varies with the wavelength to

which the secondary is tuned. On the lower
wavelengths, the transfer 1s greater than
on the upper wavelengths. It is this effect
that causes the set to oscillate on the lower
settings and to amplify poorly on the higher
settings. The problem, therefore, is to de-
sign the apparatus so that the transfer of

Vi T Vs J

[_'/\_n_r

4

The circuit diagram of the Autobalanced receiver. The letters
135 volts '“B”" battery is used on th

FI6. 5
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here corr espond with those in the illustration at the top of the page. Note that
e plate of the last tube (V3) which is a power amplifier.
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encrgy is uniform throughout the entire
wave band. In the equamatic system, this
is accomplished by varying mechanically the
coupling between the primaries and second-
aries of the R.F. transformers, simultan-
eously and in the proper proportion to the
change in wavelength of the secondary cir-
cuits.

The photographic illustrations give a clear
idea of how this is done. The shaft of each
variable condenser has at the rear an ex-
tension to which is attached the primary ot
its respective R.F, transformer. Both the
primary and secondary coils can be turned
10 any angle, and the secondary can be
moved farther from, or closer to, its
primary. This flexibility allows any degree
of coupling variation between minimum and
maximum dial settings desired; and by
shaping properly the condenser plates,

Fig. 4.
A bottom view of the receiver,
otherwise hidden from view.

non-microphonic type.

(which, of course, is done in the condensers
illustrated) the variation of coupling can be
made to correspond exactly with the varia-
tion of capacity, so that the transfer of
energy is uniform over the whole range.
The elusive oscillations at the lower settings
are thereby eliminated, and the set responds
to DX on the upper settings.

One of the complete radio-frequency units,
composed of the R.F. transformer and the
variable condenser.

Photo courtesy of Karas Electric Co.

CONSTRUCTION OF THE SET

The set illustrated has a 7x26 in. panel and
a 7x25 in. baseboard, both of insulating
material. On the panel (see Fig. 1) are
mounted three variable condensers of .000-
375-1f. capacity each, with Dials D, and R.F.
primaries L (Fig. 2), one filament switch
SW, one loud-speaker jack J, and one 2-
ohm filament rheostat R, whose purpose will
be mentioned later. The only important

Fig. 3.

Radio News for November, 1920

A rear view of the receiver, giving a more definite idea of the construction and positioning of the

R.F. transformers.

It will be noted, also, that the variable condensers are of the straight-line-

frequency type. The three rheostats R and Rl are mounted on the sub-base, as it is necessary to

adjust them only once;

directly underneath the baseboard, which shows a few of the parts
S are the tube sockets, S1 is the special detector tube socket, of the
C1 is a by-pass condenser and C2 the grid condenser.

thereafter all adjustments are made with the rheostat R on the receiver

panel

thing about the panel layout is the condenser
spacing; they should be 7 inches apart, from
center to center. The panel layout of the
other parts is not important and may be
changed if desired. Note that vernier dials
are employed on this set—an added tuning
advantage.

Fig. 2 shows the baseboard layout. The
baseboard is mounted about one inch away
from the panel, on brackets, and about one
inch above the bottom of the panel, which
leaves room underneath it for the wiring.
On the baseboard are mounted the aerial and
ground binding posts A and G, the three
R.F. transformer secondaries L1, two 10-ohm
rheostats R1, one 15-ohm rheostat R2, bat-
tery cable plug P, audio transformers T and
T1, and five vacuum-tube sockets S, SI.
The two audio transformers are placed so
that their primary terminals are adjacent, a$
indicated by the B and P binding posts.

The secondary coils L1 should be mounted

(Continued on page 593)

<
SYMBE-Ig“ NAME OF PART | YALUE REMARKS MANUFACTURER %
L, L1 3 |[Re Fo Trans. Speciel 1
AG 2 |Binding Posts 1
[ 3 |Variable Cond. 000037 Mf |Se Lo Fo Tuning 1
Cl 1 |Fized Condenser |.C002 M{ |Bypass 10 |127
c2 1 [Pized condenser [.00035 Mf |Grid Condender 10 |12
T, T 2 [Audio Trane. Low Ratio 1
B 1 |File. Rheostat 3 ohm Master Control 2 |12
Rl 2 |Pi1. Rhoostzt 10 obm Radio & Audio Control 2 |12
R2 1 |Pil, Rheostet 15 ohm Detector Control 2 |12
R3 1 |Grid Leak 2 mege For Detector 3 |12
J 1 |Jack 8, Cir, [For Loud Speaker 4 |12
SW 1 |S8witch For Filaments 5 |12
P 1 |Plug 7-Uire Battery Cable 6
vl .3 |Tude 20)-A 7 |8
v2 1 |Tudbe Type H Special Detector 8 |7
V3 1 | Tude 112.171 | Power Tubde 7 |8
8 4 |Socket ox Standard 11
‘@ 1 |Socket n Special for Detector 9
D 3 |Diale Vernier 1
1 | Panel 7Y26X3/16 | Bakelite
1 | Baseboard 7X25X3/16 | Bakelite
3 |[Panel Brackets 1
NUMBERS IN LAST COLUMN REFER TO CODE _NUMBERS BELOW.
| Xaras Flegirlp Cos 13 5 31
2Herbert H., Frost 14 _%____ 38
3Amsco Products Ine, . 15 a 3
4 Cartor Mailo Gorp. (6 — 8 40 _
5 CuttlanBamer Wig. Co. |7 .9 4
& Heward ones [} 30 42
m,n-_ﬂu.._nLh!ﬂn 9 3 43
c, 1 . C . R 44
EE“ o Flec. Mig. oy 2/ 33 45
ekt . & =
it Amerizan fadio fdv, Co.23 35 47
f2Electrad, Ind, 24, i 36. 48 _
APPROXIMATE COST OF PARTS $es.00
% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS
OF THE PARTS USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.
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A Lamp-Socket-Operated Browning-Drake Receiver

£ A Set with An Automatic Control and a Power Amplifier

By ARTHUR H. LYNCH

SR T

T

113 OWERIZED?” receivers have entered

the radio field to stay. The operation
of a radio set from the lamp socket has be-
come practical, and conveniently obtains the
high voltages all-important to the functioning
E of a power amplifier.

The receiver described in this article is ul-
tra-modern and has many excellent and orig-
inal features. The circuit used, the famous
Browning-Drake, is noted for its sensitivity.
The audio amplifier is of the resistance-cap-
E  acity coupled type with a stage of power
amplification, an unbeatable combination in-
¢ sofar as distortionless reproduction is con-
cerned. As a whole, the outfit is as near to
being fool-proof as is possible to make one.
i RADIO NEWS recommends it to our read-
ers.

EARLY three years ago Glen

Browning and Frederick Drake de-

veloped, after many months of

mathematical and laboratory research
work, a circuit which was enthusiastically
received by the radio public. Unlike most
other radio circuits, the Browning-Drake
has become more popular each year until
now it is almost the standard of home-built
sets.

When the original circuit was developed,
the coils and condensers available on the
radio market were not of the same high
quality as those being manufactured today.
By space-winding the turns of the grid coils
on thin high-insulating tubes and designing
special low-loss condensers, Messrs. Brown-
ing and Drake have managed to so improve
the results obtainable with their circuit that
the theoretical optimum of performance is
now very closely approached.

But while this progress in the field of ra-
dio-frequency amplification at broadcast fre-

Fig. 4.
tube (V1) is used in the last stage.

A front view of the “B’ power unit and resistance-coupled audio amplifier. A power
R7 and R8 are “B’ voltage regulators, and R9 is the *C”

voltage control.

quencies was })eing made, the audio engineers
were not entirely asleep.

IMPROVEMENT IN APPARATUS
Realizing that one way to perfect amplifi-
cation was by inter-tube resistance coupling,
a number of scientists in different parts of
the country spent a great deal of time de-

veloping suitable resistors for such use. One
of the outstanding results was the develop-
ment of the metallized filament resistors
which give noiseless and invariable results.
But a good coupling medium alone was not
sufficient. New and different tubes from
those of the past were also required, and they
were not long in forthcoming. We have now
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DRILL HOLES FOR
.~MOUNTING VARIABLE --~._
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Fig, 1. Left—A view of
the complete batteryless
Browning-Drake receiver.
The “A” and “B” power
units and the audio am-
plifier are contained in the
two compartments of the
table. Fig. 6 shows the
connections between the
set and the ,power units.
The automatic cdntljo] B
takes care of charging
the “A” power unit. De-
tails for drilling the receiv-
er panel are given in
Fig. 9.
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special R.F. amplifier tubes, special detector
tubes, voltage amplification, or “high-mu”
tubes, and the so-called power tubes which
are capable of delivering the power required

— ,_:-"'F-/ 1
= AUTOMATIC LIGHT C'BATT
J SOCKET
& POWER CONTROL

-FIG.6-

to operate satisfactorily a loud-speaker with-
out that most common form of distortion,
“blasting.”


www.americanradiohistory.com

adio . News for November, 1926

+8 3

A
K
Gn 199
tE e
7Tc
A R
-FIG.7-
R
Ra
Tsc - g

—

ANT. +A -A
GND. (Amp)

Complete wiring diagram of the Browning-

Drake receiver. The indicating letters cor-

respond to those in the picture below of the
receiver as seen from the rear.

With all of these essential components of
a better amplifier available, it was not long
before several engineers had brought them
together into an amplifier that could deliver
full volume with well-nigh perfect quality.
Much credit for the development and design
of high-grade lamp-socket amplifiers of the
resistance-coupled type, such as described in
this article, is due to James Millen.

*And then, to complete the chain, the first
models of the cone or disc speaker, with its
wide and uniform frequency characteristic,
were placed on the market. This fall prac-
tically all the better class of manufacturers
are making speakers which almost defy fur-
ther improvement.

USE OF POWER UNITS

By taking the best in the radio-frequency
amplification field and combining it with the
best in the audio amplification field, a truly
fine receiver is obtained. But why stop here?
Not only is practical lamp-socket operation
an accomplished feat, but during the past
year the shortcomings and imperfections of

501

plate-circuit coupling, supply of high-voltage
(so essential for good quality), saving in re-
placement and maintenance, and economy of
operation, the power units have an advan-
tage over batteries.

So far as the “A” battery is concerned,
while it actually exists within the “A” power
case, to all intents and purposes, it too has
been replaced; for who need know that
it still exists, when it requires practically no
maintenance? The automatically-controlled
noiseless charger runs whenever the set is
not in use, keeping the battery always fully
charged and ready to give the best of service.
The cell vents are vapor-proof, so that no
corrosive acid fumes or spray can harm or
corrode the interior of the cabinet; and large
reserve water space is provided above the
cells in order to make the addition of water
more than once a year rarely necessary,
And as for economy, a battery always kept
fully charged need not be nearly as large as
one which must have sufficient capacity to
serve for several weeks at a time between
the charging periods. Thus, the initial and
final cost of the complete “A” power unit
differs but little from that of a large storage
battery.

The result of a careful and harmonious
combination of the work of the best engi-

the original devices hav_e been_ overcome. In Fig. 3. Interior view of the receiver. A 199 tube is employed in the R.F. socket and a 201-A
many ways, such as elimination of common in the detector socket. C2 is the adjustable neutralizing condenser.
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The complete circuit diagram of the combination “B"-power supply and resistance-coupled audio amplifier. V are “high Mu" tubes. Note that the
filament of the power tube V1 is lighted from a special 5-volt winding of the power transformetr T. The “C” voltage for the power tube is sup-

plied through the combination of R9, R10, and C5,
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Fig. 2. The complete power-supply unit and

audio amplifier. A is the low-capacity storage

“A™ battery, B the automatic control and D

the trickle charger. The other letters corres-
pond to those in Figs. 4, 5 and 8.

neers in their own individual fields is the
receiver shown in Fig. 1.

The panel is sloped at an angle of 25 de-
grees from the vertical in order to facilitate
operation by preventing shadows from inter-
fering with the dial readings. The dials are
of the new station-recording type, on which
the call letters of the different stations may
be recorded in their proper places. This ar-
rangement is of considerable advantage, as
it enables any one to tune the set immediately
to the wave of any desired station without
consulting log books and graphs. As a fgr-
ther facility to better tuning, the reduction
ratio of the slow-motion vernier is variable.
Thus, when tuning in local stations or going
from one end of the dial to the other, the
coarse adjustment saves both time and ener-
gy; yet, when fine adjustment is desired on
a weak or distant station, it takes but an in-
stant to bring the full slow-motion device in-
to action.

Another aid to good tuning embodied in
the set is the 270° S.L.F. condensers. The
special plate-shaping prevents congestion on
the lower part of the dial. The 270° arc
through which the plates may be rotated
gives the same effect as further separation
of the different stations. A still further, and
rather unique, advantage is the way in which
this arrangement permits sharp tuning with
seemingly uncritical control. In fact, the
lack of necessity for critical adjustment of
the tuning dials ofttimes tends to give one
not familiar with the operation of the new
Browning-Drake receiver the impression
that it is not selective. This, is a mistake,
however, as the layman will readily appreci-
ate when he finds how completely the differ-
ent stations are separated, and the engineer
when he knows that the tuned-circuit resis-
tance at 300 meters is less than 7 ohms. And
last, but far from least, not more than two
hands, which most of us possess, are re-
quired to tune the set.

AUTOMATIC POWER CONTROL

A unique and highly practical method of
remote power control has been incorporated
in this receiver. The red pilot lamp on the
panel switch glows whenever the set s n
use, and serves not only to control the fila-
ment circuits of the different tubes but. hyv
means of an automatic magnetic relay, (B in
Figs. 2 and 6), to switch the lamp-socket
power to either the trickle charger (D) in
the “A” power unit or to the “B” power
unit and the filament of the power tube in
the set, as required.

THE AMPLIFIER

As will be readily seen from the list of
parts accompanying th's article, a number of
prominent manufacturers of high grade ra-
dio equipment are producing parts for the
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construction of good audio amplifiers. A
very compact set of parts is used in the con-
struction of the unusually small and necat
three-stage lamp-socket-power resfstance-
coupled amplifier shown in Figs. 4 and 5.

While adaptable for use with any set, this
amplifier unit was designed by the author
in conjunction with James Millen primarily
for incorporation in this Lynch-Browning-
Drake receiver, to supply, ifi addition, an ad-
justable “B” voltage to the plates of the
radio-frequency-amplifier tube and the detec-
tor tube.

By mounting the various units ona 7 x 14-
inch composition panel, raised on a pair of
rubber brackets, much of the wiring and
many of the small parts, such as resistors,
self-adjusting rheostats, by-pass and some
filter condensers, are concealed from view;
thus greatly enhancing the appearance of
the complete unit. Fach part is completely

T
SYMB! NAME OF PART | VALUE REMARKS MANUFACTURER %
[+] 1 Variable Conde 40005 MFD Part of coil L 1
L 1 Aerizl Inductance Part of condenser C 1
c1 1 Variable Cond. +0008 MFD.{ Part of LlL2 1
L2 1 R.F. Traneformer Part of Condenser C1 1
R 1 Rheostat 30 ohrs Volume Control 28| 2,10, 32
Rl 1 Self-adj, rheostag For 199 tube 3 25
R2 1 Self.adj.rheostat For 2024 tudbe 3 28
R3 1 Grid leak 2=m8ge Fixed 4 29, 37, 39
8 1 Filament Switch With pilot light 2 14, 27, 28
c2 1 Neutralising Cond[.00705 Mf | Lock adjustment 5 20, 26
c3 1 Grid Condenser 200025 Mf | With grid leak mounting [ 28, 29, 30
SC 1 Varizble Cond, «000025M¢f | Midget type 28 | 20, 26
XK 2 Tube socket UX type 13| 23, 24
T 1 Power Trans. With 5 volt fi). winding 1 35,41,42,43,44,45,46
1 1 | rilter Double Choke 1 | 35,41,42,43,44,45,46
T2 1 Tone Filter Choke & 4mf condenser 1 35,41,42,43,44,45,46
v 2 Tude S5v, fil. High Mu type 17 37, 47
vl 1 Tube Sve fil. 171 type power tube 8 as
v2 1 Rectifier Tube Type BH 9
X 1 Tube 3ve f4l. 199 type (RF amplifier) 7 8, 36, a8
Kl 1 Tudbe Sve f11, Special Detector 7 86
Re, 5,60 2 Resistance Amp. Resistors & mountings 4 29, 37, 39
R? 1 Var. Resistance |5,000 ohm 28| 2,10, 32
R8 1 Var, Resistance |,5 meg. 28| 2, 10, 32
R9 1 Var. Reeistance (2500 ohms 28| 2,10, 32
[+ 2 Filter condenser |4.0.mf, Working voltage of 200 11| 6, 34, 35
oS 6 Fixed Condenser [l.0-mf, ¥orking voltage of 200 11| 6, 34, 35
cé 2 Pixed condenser {(2.0.mf. Working voltage of 200 11| 6, 34, 35
c? 2 Fixed condenser |[C.lemf, Working voltage of 500 11| 6, 34, 35
| R0 1 Resistor «OS.meg, ¥ith mounting 4 29, 37, 39
LR 1 |Self.adj, rheostatf For 112 type tube 3 28
{ 3 1 IJncx Short type open oircuit 2 27, 28
1 |panel 77X18% (For receiver) 33 [21, 22
1 |Panel 7*x6* (For receiver) 83 [ 21,22
1 |Panel 77X14" (For amplifier) 83 |22, 23
2 |Panel 2¢Y14® (For amplifier) 83 |21, 22
4 [Tuve sockets U.V. type (For amplifier) § 24 | 13, 23
8 |Brackets Yor receiver 14
2 |Brackevs For amplifier 38 | 15, 33
9 |Binding Posts 5 |13, 21, 31
8 |Bushings Composition 16
Wire, Screws, eto, Assortment
A 1 [8torage Battery § volts 60 ampere hours 17 40
D 1 |Irickle Charger For charging "A" battery 18 | 40
B 1 |Automatic Control 19 | 37
1 |Coneole Cabinst 48
1 |Loud Speaker Come type 22 )
NUMBERS [N LAST COLUMN REFER TO CODE NUMBERS BELOW
|Bational Co, Ing, 13pby Kfp, 0o beineKaufman 37 Daven e
2 Carter Radio Co,  (4Bruno Madic 3 26 Bamferlund Mfge Co, _ 38F,T. Curmingham Ing,
3 adiall oo, ~ 150srfieid Faile Wim, = 27 Yaxley Mfg, Co,  39Durham & Co
2 Irtbor B, Lyngk, Ing. (6Hart & Hegemen 8 _Elgst 40Phila. Storsge Batt g
§ Xel Radio Lahe JJ0ould Storage Batt, Co 29 _Aerovox Wireless 4] General Radio Co,
6 fan Elec. o " 18Fanstenl Pridu 30_Micamold Radic Co, 42 Tonenn Fleg, Niz. Cte
78, K. ¥lx, 0o, {9L. 8, Brach Mfg, Co, 3} _DsJur Producte Co, 43 hore Apparrium Cp,
8 ==E ailc E:-giwut.im_ 20 Prepise Wiz, Co, 32 He Bo Frost 44 sffeceee Elsc. Mic.do
9 Rartheon Wfg. Co, 2 Ineujaticg Oo of fger,33 R=origen mﬂ_m“_ﬂ%lw_"ﬁl&ﬂ&&
[0_Awerizan Meoh, Labs, 22 Pausin Eng., [0, 34 Feiter Efp, O 464 iznn Madiolsry
1l _Tobe-Doutashnann Go, 23 Benjanin Elsotric Co, 35 Mayolins findie Cnrp, 47Cieartron Tac.Tube Do,
{7 _Centary Radio Panel 024 Moulded Frodujtw Corp,36 Ken-Rad Corp, - 48Baker-Tacht.Basin Ino,
APPROXIMATE COST- OF PARTS § 5.0
* THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS
OF THE PARTS USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

Form Copyright E. P. Co., 1926.
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niclded in its own individual case, and all
he metal cases are connected together and
grounded by a common bus. Small 2 x 14-
inch panels box in the under structure, and
at the same time serve as terminal boards on
which are located the loud-speaker jack (J)
and binding posts.

The circuit employs a power transformer
which supplies the high voltage to the recti-
fier tube, which, by the way, is one of the
new “"BH" tubes. This tube, like its little
brother, the “B,” works on the gaseous-con-
duction principle; having no filament, it has
an almost limitless life and will serve for
thousands of hours without attention. Of
course, the “B" tube may be used ii desired;
but as the different parts of the amplifier
have been selected with the "BH™ tube in
mind, slightly better results will be obtained
by its use.

But to get back to the amplifier circuit the
power transformer has also a 5-volt filament
winding with center-tap for heating the fila-
ment of the last audio, or 171-type power
tube. The filaments of the first two audio,
or “high-mu,” stages are supplied from the
“A” power mnit. By connccting the fila-
ments of the two tubes in parallel a 14-am-
pere type of self-adjusting rheostat in the
common lead is made to serve the purpose of
two and an additional part obviated.

The high-voltage output of the rectifier
tube is passed through a special filter cir-
cuit comprising a double choke and several
filter condensers, arranged as shown in the
circuit diagram, Fig. 8.

“C” VOLTAGE SUPPLY

By a rather novel arrangement of audio-
frequency filter and voltage-drop resistor,
the high “C” voltage (approximately 90 volts
negative) required for the grid of the last
audio, or 171-type tube, is obtained from the
“B” supply. If an attempt were made to
secure the negative “C” voltage by utilizing
the voltage drop across a resistor in the neg-
ative plate-supply lead, the result would be
rather discouraging; as it would be found
that very little amplification was being ob-
tained. This phenomenon is due to the fact
that not only would the D.C. component of
the space current of the last tube be passing
through this resistor, but also the alternating
or audio-frequency, component which would
produce an alternating voltage. The combi-
nation of the alternating and direct voltage

Fig. 5.

Another view of the “B'’-power unit and audio amplifier.

T is the power transformer;

T1 the double filter choke; C4 the 8-uf. filter condenser; and T2 the “‘tone’’ filter. The amplifier
coupling condensers and the other filter condensers are mounted underneath the base.

drops would result in a pulsating biasing
voltage having such phase relations as to
neutralize the input and result in greatly re-
duced amplification.

By means of a simple filter circuit com-
prising a 1.0-uf. condenser (CS5) and a .05-
megohm resistor (R10) the audio-frequency
current is kept from passing through the
2500-ohm variable resistor, (R9) across
which the grid-voltage drop is obtained.
Thus, as only pure D.C. passes through this
resistor, a steady grid voltage is obtained.
The proper grid-voltage for a 171-type tube
with 180 volts on the plate is 40.5. At this
plate voltage and grid bias, with normal load
impedance and D.C. resistance, the plate cur-
rent is approximately 25 milliamperes. It
will be of considerable advantage to use a
variable resistor for this purpose; as the
plate voltage will vary, with different recti-
fier tubes, set loads, and line conditions, from

the assumed value of 180 volts. Once the
variable resistor has been properly adjusted
for any given set of conditions, no further
changes or adjustments will be required.

Two variable resistors are employed in
order to obtain lower voltages for the R.F.
and detector tubes. A 1.0-#f. condenser is
connected from the low voltage side of each
resistor to the ground.

The full 180 volts is applied to the plate
circuits of the three resistance-coupled-am-
plifier tubes. Three 0.1-megohm resistors are
employed in the plate circuits of the detector
and the two “high-mu” tubes, while the grid
resistors for the three audio tubes are 1.0-,
0.5- and .25-megohms respectively. The six
resistors are mounted in three double bases,
which require only one hole each for mount-
ing. Their soldering lugs and clips are
stamped from one piece of nickel-plated

(Continued on page 524)

LIST OF BROADCAST STATIONS IN THE UNITED STATES

(Continued from page 472)

Radio e 2 | Radio T ¢ £ | Radle gE s | Badle e85

Call BROADCAST STA. - Call BROADCAST STA. s § ’2 Cal! BROADCAST STA. s<3 3 Call BROADCAST STA :._5. H g
Lettor Location FZ&F | Letter Lecation 23 8F | Letter Loeation E E ol | Letter Lecation Zxgs3
WKBC, Rirmingham. Ala WPG, Atlantic City, N. J. ....299.8 5000 | WSAR, Fall River, Mass........ 154 100
WKBD, Jersey City, N, e L Si0.1 500 | Were, ‘Hamisbur. Pr. . 13157 100 | WSAX, Chlcago, L. 28 100
WKBE, Webster, Mass, " New York. N. Y. 0o, WPSC, State Collere, P 282.8 500 [ WSAZ. Pomeroy, Ohio. 244 50
WKBF, Indianapolis, ind. i WQAA, Parkesburg, P 220 500 | WSB, Atlants, Ga....... .438.3 1000
WKBS&, Chicago. WQAC, Amarilln. Tex. . 234 125 | wSBC, Chieago, Iil. . ..288.3 1500
WKBH, La Crosse, Wis, Springfleld. Vit

WKBI, Chicago, It
wKB!,

St.  Petersburg, Fla.

Omaha. Nebr.
I;Mlndelohh. Ta.

WQAM, Miaml, Fa. .

WQAN, Scranton, Pa..

248 50 | wsBF, 8t Louis, Mo...
WSBT. Bouth Bend. In. .
WSDA, New York. N, Y..

173 250

263 1350
WKBS. Birmingham, Als ton, 8. Dak....... WQAO. Cliffside. N. J. WSKC, Bay City, Mich
WKD 428.3 b\ 2k Co ] 0 . 281 100
WKIC.  Lancaster, Pa. ... (358 50 | WNBHL, New Bedford. Mass. wai. ch WSM. Nuville, Tenn..........283.8 1000
WKRC. Cincinnati, Ohlo 335.9 & 433.3 1500 | wNOX. Rnaxsiile, Tenn. WSMB. New Orleans, La,.. 319 500
WKy, Oklshoma City, Okis..... 375 100 | wupe” Greensboro, N, 2917 10 WBMH, Owosso, Mich........... 340 30
WLAL, Tulss, Okla 350 100 | wNYC. New York. N. Y. 528 1000 | WRAK. Facanabs. 2! WSMK, Dayton, Ohlo........... 375 500
x.’:;"'m’,"::g',‘,‘; s 5oy | WOAL San Antomlo. Tex . 3915 2000 | WHAN R Lk WSOE, Mllwaukes, Wis. .
. n N . b
WLBL, Sterens Point, Wi 278 750 | WOAN. Lawrenceburg, Tenn E 0 » zg:a- ,};’o'.'.""w"ﬁ Ohlo, .
WLIB, Chieagn. 1N 02.8 4000 | WOAW, Omaha, Nebr. 526 1000 | WwRAW, Reading, Ps........... 238 10 WasH. Boston. Mass. ...
WLIT, Philadelphia 91.5 500 | WOAX, Trenton, N. J. 240 500 | wrax' phiadeiphia. Po. ) . Iows City, Iowa
WLS. Crete. IlI. 3141.8 5000 | WOC, Davenport. Iowa 481.8 5000 | WRBC, Valparalse, Ind... 8 WSVS, Ruffale. N. Y....
WLSI, Edgewood, R 40.9 500 | wnrL, Jamestrwn. N, 275.2 181 wpre Wuhlnm'D c WSWS, Wooddale, N1, ...
WLTS, Chicago, 1Ml.... 258 100 | WoDA. Paterson. N. 300.7 1000 | o P eteh 1. G WTAB, Fall River, Mass,
WLW, Harrison. Ohto ... 422.3 5000 | WOI. Ames. Iowa..... 270 50 | LoEe’ w.m ‘h- b oooa WTAD, Carthage, INl..
WLWL, New York. N. Y. . 288.3 5000 | wnK, Homewood. THI. . 7.3 5000 | Lopo mﬂn:"“mm'“"- . WTAG, Worrester. Mas;
WMAC, Cazenovia. N. Y.... 275 100 | WOKO, Peekskill, N. Y. ....... 2 SR WA o L R ST WTAL. Toledn, Ohlo ..
WMAF, Dartmouth, Mass....... 440.9 1000 | WOO. Philadelphia, Pa....... ...508.2 500 RHF, Wasl ils. Ming WTAM, Cleveland, Ohlo
WMAK, Lockport, N. Y......... 266 500 [ WOOD, Grand Rapids, Mich. .... a7 10nn { WRHM. Minneapalls. 00 100 | WIAQ, Fau Clatre, Wis,
WMAL, Washington, D, C...... 2128 100 | WO, ‘tAtrolane ................ 300 188 | WRK, Hamilton, Ohlo..... 100 1 WTAR, Norfolk. Va.....
WMAN, Columbus, Ohlo . .. 288 S0 | WOQ. Ransas City, Mo... 278 1000 | WRM, Urbana. ..... 0o WTAW, College Station, Te
WMAQ. Chiearo,” 1N 447 5 1000 | WOR. Newark. N. J... 405.2 500 | WRMU, Richmond HIN. N. Y.... 100 | WwraAX. Streator. IN.....
WMAY, 8L Louls, M 248 100 | WORD, Ratavia. TI....... 275 6000 | WRNY, New York. N. Y. .....87%8 800 [ oppp g it
WMAZ, Macon, Ga. 261 500 | W0S. Yeerson City, Mo.. 4409 500 | WRR. Dallas. Tex.......... 246 500 | wrig.' Hartrord, Conn...
WMBB, Chicago, 1MI... 250 500 | wowoO, Fort Wayne. Ind... 297 5on | WRST, Bay Shaore. N, Y. <2157 150 | WwWAE, Flectric Park, I,
WMBO, Detroit. Mlch... 256.4 100 | wpAK, Farzo, N. Dak, . 275 50| WRVA, Richmond. Va........... 256 1000 | ww), Detroit, Mich.....
WMBF, Miami Beach, Fs.. .384.4 500 | wPAP, Cliffside. N. J. .. 280 100 | WSAJ, Norwood (Cineinnsti) O. 825.9 5000 | WWL. New Orleans, Las..
WMBI, Chiesgo, M. .288, WPCC. Chieago, T...... 258 600 | WSAL. Grove City. Ps. .....co.. 329 250 | WWRL, Woodside. N. Y..........258.5
WHMC, Mamphis, Teus......... WPDQ, Buffalo, N. Y........... 205.4 50| WSAN, Allentown, Ps..cossse.. 339 300 | § XBR (portable) crece.......45-103 150
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A Battery-Couprled Audio Amplifier

an A.F. amplifier With True 6istortionless Characteristics

By CLYDE J. FITCH

ROM time to time RADIO

NEWS has published de-
scriptions of var_ous types of audio-
frequency amplifiers; but never be- : {ofiln
fore have we had the oppertunity i 8
to present a really distortionless g
one to our readers. With the ex-
ception of the negligible amount
which may be caused by the vacuum
tubes themselves, the battery- - v, Vi Va Vs 0) e,

0005 mF

3 /‘
L ualnjofsle= OIS
B2 B3
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coupled amplifier described here is
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free from all distortion. -
The battery-coupled amplifier is T =
not new; in fact it utilizes one of : ‘
the first methods devised for am- : 1
plifying audio-frequency currents. : ‘%.5' L
Why it is net more popular re- : FiG. 1
mains a mystery. How strange it is = A true distortionless amplifier, employing battery-coupling between stages. V1 indicates the
that after al_l these years of re- : detector, V2, “high-mu” tubes, and V3 the power tube. The critical adjustments of the re-
search work in the design and per- sistances R1, R2, and R3, make this circuit impractical, however, for the average constructor.
E fection of audio amplifiers, we :
 should go back to one of the early :
E  methods to attain perfection. H
:=l\mnmllIl\\lIIIIIIIIHIIIIIIIIYW"|H“I||l”ll”lll s RO U T [l mllmlm::‘:
— _ - . HE conquering of distortion in radio
B+135v g B+igov o Cl - ‘receivers seems to be the main prob-
%57 Zt o lem of the day. As most of the dis-
tortion takes place in the audio am-
INPUT C vV, l nc v, [ J LOUD SPEAKER plifier, practically all attention has been
10 1\ centered on it. As a result, transformer de-
t sign has been vastly improved and resis-
DET s b3 tance-capacity coupling is widely used; but
2 " the problem of conquering distortion cannot
RS R: R, Ry3 /:’ Ra be said to be completely solved.
While it is generally believed that resis-
[ tance-capacity coupled amplifiers are su-
\ perior so far as distortionless amplification
| is concerned, both the coupling condenser
L and the grid leak introduce distortion into
even the resistance-coupled amplifier.
The impedance of the coupling condenser
%st Rs R5[ R(,[ . varies with the frequency of the currents
é* [ At which it has to pass. It offers less obstruc-
. — tion to the higher frequencies than it does to
@' ﬁ; the onver {requencies. ‘T'his makes it neces-
FIG 2 sary, in grder to amplify the bass notes of
musical instruments, to use coupling con-

Diagram of the amplifier shown in the photographic illustrations, which is a compromise be- q
tween the resistance-capacity- and the battery-coupled-amplifier. The symbols correspond with densers of large capacity ; but the large con-

those of Figs. 4, 5, and 6, the values of which are given in the list of parts. densers have greater leakage and the high-
potential “B” current leaks through them
and blocks the tubes. Therefore, in com-
mercial amplifiers of this type, condensers
of small capacity, usually abeut .006-2f.,
are employed. A condenser of 0.1-2f. seems
to be the largest which can be used for all
practical purposes.

The distorting effect of the grid leak is
also noticeable. It should allow the nega-
tive charge accumulated on the grid to leak
back to the filament, just sufficiently to keep
the mean grid potential at a constant value,
The correct resistance could be determined
ii the amplitude of the current applied to the
grid were constant; but it is not. The am-
plitude is greater when receiving local sta-
tions than when receiving DX. Therefore.
the value of grid leak resistance must be a
compromise, and the mean grid potential
will fluctuate.

COUPLING THROUGH BATTERIES

1§ we could eliminate the grid condenser
and grid leak, the resistance-coupled ampli-
fier would be perfect. This is accomplished
in the battery-coupled amplifier about to be
described. Quality at any cost was the aim,
and the battery-coupled amplifier certainly
did the trick. The superiority of this am-
plifier over the resistancf)—clapfacity ampliﬁ‘e]r,

rigi elief, was instant
Fig. 4. Rear view of the amplifir diagramed in Fig. 2, showing the coupling battery, C, of fi?:ctgfrgbltg qutr n‘;u ﬁ“ﬁl heard o f’e appreci)-’

X high-mu’’ 2 1 . . .
the last stage mounted under the panel 3‘01‘1'13:;8 tXl:e.are the “high-mu” tubes, and V2 is the ated. And, on a £0o d amplifier like this,
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Circuit of a choke-coil amplifier employing battery coupling. The parts used in this amplifier
are illustrated in Fig. 7,

the superiority of the cone over the horn
speaker is instantly noticed, especially if a
large cone is used—one of three feet or more
in diameter, which has no “pitch” of its
own within the audible range.

Fig. 1 shows the connections of a battery-
coupled amplifier. In this diagram a re-

pedance of the tube V1 is 10,000 ohms.
Under these conditions, the potential on the
plate of V1 is 20 volts. If the battery Bl
were removed a positive potential of 20
volts would be placed on the grid of the
tube V2, which, of course, would kill its
action as an amplifier. The battery Bl, how-

Fig. 5.

Front view of the amplifier diagramed in Fig. 2.

This shows the locations of the

various parts on the panel. Note the variable resistance, R4, for regulating the grid potential
of the last, or power tube.

generative detector (V1) is shown connect-
ed to a three-stage battery-coupled amplifier.

THE THEORY

The difference between this type of am-
plifier and the resistax)ge-capacity'-gnllpled
amplifier is as follows: in the resistance-
capacity amplifier, instead of connecting
coupling batteries (B1l, B2 and B3) in the
grid circuits as shown in Fig. 1, blqcklllg
condensers are used to insulate the grids of
the tubes from the high poteptial “B” bat-
tery, (B4). Now with blocking condensers
in the grid leads, the alternating-current
component, or rather signal current, passes
through the condensers; the positive 13a1ves
of the waves flowing through from gn(.is. to
filaments and the negative halves remaining
on the grids. The rectifying action of the
tubes is the cause of this. In order to pre-
vent the high negative charges from block-
ing the tubes, grid-leak resistances are re-
quired between the grid and filament of each
tube.

In the battery-coupled amplifier the con-
densers and leaks are eliminated, and the
high positive potential from the batter._v. B3,
is prevented from paralyzing the grids of
the amplifier tubes, by connecting opposing
batteries, B1, B2 and B3, in the grid cir-
cuits. [For example, suppose the battery
B4 has a potential of 200 volts and the re-
sistance R1 is 90,000 ohms; alse the im-

ever, also has a potential of 20 volts and is
so connected that it neutralizes the 20-volt
drop across V1. Therefore, the grid of the
tube is at zero poteutial with respect to the
filament. It is evident, therefore, that by

A -‘1"!'-«.
\,

Fig. 6. Bottom view showing the resistances, condensers, and connections,

coupled amplifier,
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proper proportioning of the resistance Rl,
and the battery B1, the potential on the grid
of V2 can be made any desired value. For
amplifying purposes it should be a negative
potential of one or two volts. In the last
stage, where a power tube V3 is employed
with the entire potential of B4, except the
slight drop across the loud-speaker, applied
to the plate, a negative potential of 9 to 12
volts is required on the grid. The correct
bias potential for each grid is obtained by
adjusting the variable resistances R1, R2
and R3.

REGULATION OF FILAMENT CURRENT

In the diagram of Fig. 1 part of the fila-
ment circuit is left out for the sake of clear-
ness. In an amplifier of this type all fila-
ments should have fixed resistances or self-
adjusting rheostats, so that the current
through each tube remains constant. A
slight change in the filament temperature of
V1 makes a great change in its plate-to-fila-
ment impedance, which change immediately
affects the grid potential of V2, and is am-
plified by all the remaining tubes. The
slightest change in the filament current of
V1 blocks the entire amplifier and each of
the variable resistances R1, R2 and R3, must
be readjusted. This shows the importance
of having constant filament current for all
tubes.

REQUIRES SKILLFUL OPERATION

While the battery-coupled amplifier gives
perfect reproduction throughout the entire
audio-frequency range, it is recommended
only to the more advanced radio fans. It is
entirely too critical in adjustment for ordin-
ary broadcast use. As stated in the Jast
paragraph, a slight change in the filament
temperature of the detector tube, or for that
matter the first audio tube, blocks the en-
tire amplifier.

The reason for this is because this am-
plifier works at all audio frequencies down
to zero; and scro frequency is, of course,
direct current. This action was particularly
noticeable when tuning in different stations.
We all know that the characteristic curve of
a tube is not perfectly straight: also the
mean grid potential of V1 varies with the
signal strength. On this account all tubes
act more or less as detectors.

We also know that when receiving a
strong signal from a local station the im-
pedance of the detector V1 is greater than
when receiving a weak or distant station.
This is indicated by a drop in the plate cur-
rent, as shown by a milliammeter. There-
fore, as the impedance of V1 varies with
the strength of the received R.F. currents,

-

- dt e P e
e e T .

&

——

of the battery-

which may be connected to the detector output of any radio set.
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Fig. 7.

the amplifier must be readjusted every time
a station of different strength is tuned in.
INTERESTING POSSIBILITIES

This peculiar phenomenon, while highly
objectionable so far as the broadcast listener
is concerned, may be found very advantag-
eous for other special cases. For example,
suppose it is desired to receive the loudest
local station. Once the amplifier is adjusted
for this loud station, none of the other sta-
tions can be heard. In other words, inter-
ference is almost completely  climinated.
Tests have not been made as yet to deter-
mine the amount of interference caused by
static. It would seem that only the static
of the same amplitude as the signal would
be heard.

This amplifier can be adjusted for a weak
signal and then loud signals cannot be re-
ceived at their proper maximum setting. If
the loud station is detuned, until it is of
the same strength as the weak station, it can
be heard. When so adjusted it can be heard
on two settings of the dial, one when de-
tuned below, and the other when detuned
above, the carrier wave.

A PRACTICAL COMPROMISE

As this amplifier has the advantage of
giving distortionless amplification, and at
the same time the disadvantage of requiring
careful adjustments for each station, a
compromise was made in the amplifier
shown in the photographs reproduced and
diagramed in Fig. 2. In this amplifier the
critical adjustments have been eliminated,
with a slight sacrifice in quality. It com-
prises two stages of resistance-capacity-

coupled amplification, and one stage of bat-
tery-coupled amplification.

The instruments are mounted on a 7x14
inch panel, supported on base board brack-
ets two and one-half inches high. The sym-

The symbols indicated on the parts used in the choke:coil amplifier illustrated here,
correspond with those in the diagram, Fig. 3.

bols of the various instruments in the pic-
tures correspond with those in the diagram
(Fig. 2). The values of the various resis-
tances, condenscrs, etc, are given in the
list of parts. Note that self-adjusting rheo-
stats (R5 and R6) are employed. The re-
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sistances R5 are of the Y4-ampere type for
regulating the filaments of tubes V1. While
ordinary 201-A type tubes are satisfactory,
the Hi-Mu tubes designed especially for”
these amplifiers gave noticeably greater am-
plification. The filament resistance RO is
of the Ys-ampere type, to regulate the UX-
112 power tube (V2).

The voltages found to give best results in
this amplifier are indicated at the binding
post terminals in Fig. 2. The variable re-
sistance, (R4) has a maximum resistance
of 250,000 ohms. It is necessary to use one
that does not heat up and change its rte-
sistanice when the plate current passes
through it.

The list of parts required for the amplifier
of Fig. 2 only, with either resistance-coupl-
ing or choke-coil coupling, is given below
for the information of constructors.

This amplifier unit may be connected to
the detector output of any type of radio set.
It works well when connected to the de-
tector of the average S5-tube tuned-R.F. set;
and a considerable improvement in the qual-
ity of reproduction is obtained, regardless
of the type of speaker used. Although this
amplifier requires a large number of “B”
batteries, the current consumption is very

(Continued on page 585)

svmBoL| ' [name oF part | vALUE REMARKS MANUFACTURER

Rl 2 Fixed Reaietance |.l meg. |For Resistance Amplifier 1 [13,14,15,16

R2 1 Fixed Resistance | 1/2 meg. |Grid Llesk 1 17,19 20,21

R3 1 Fired Resistance |1/3 meg. ]Grid laak 1 |17,19,22,21,41

R4 1 Variabls Resis, 350,000 |For resist-nce amplifier 2

C] 2 Condenger ;1 nfde |Bypass 3 o

RS 2 Ballast 1/4 azp. [|Sel! adj. rheoatat 4 |22,1,14

R6 1 [Balilast 1/2 aop. {Self adj. rheoatct 4 z,a,14

su 1 Filamsnt Sw¥itsh 5 [13,23,24

i 2 [Vacuum Tube Hizh Mu 6 1,26

ve 1 Vacuum Tube Pozer 7 125,26,1,12
2 Panel Brackots 8
12 [Bindinz Posts 9 8,29,30,31,32,33
3 |seexsts ux 10 |28,34,35,36,5,27,23,32
1 Penal 7 X 13" Bakelits 37

L 3 Chokaco il lFLChoke Coil Amplifier 11 (38,28,39,40,42

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

| Daven Radio Corp, 13 Carter Radio Corp.

25E.T, Cunninghem 37Bakelite

2/1len-Bradley Co, {4 Electrad, Inc,

26 Supertron Ufg. Co. 38Acme Apparatus Co,

|5 Centr=1 Radioc Lab,

97 Bruno Radio Corp. 39 Dongan Etlec. Mg, Co,

3Tobe-Neut schran
alengbeir=Keulfmen Radio
5Cutler~ Homzer Mfg. Co.

|6 Pmerican Mech. Lab.

17 Aerovox Wireless Corp. 2%

qGeneral Radio Cos 40 Thordarson Elec, Mf
Kellogg Sw. & Supply 41 Arthur H. Lynch

6C, B, ¥tg, Co, 1§ Auturn Button Worke

IRadio Corp, of America {9 Dubilier Cond, & Rdo, 3| DeJur Producte Co,
gAmerican Raiio Hdw, Co. 20 Intl. Resistence Co.

42 American Trans, Co,

30Radio Specialty Co.

32 Hart & Hegeman Ulg. Co.44

gH, B, Eby Mipg. Co, 2f Pirelcs: Proc, Corp. 33Radle Panel & Parts 45
{Qderers]l Eadio 0o ~ 22Radiall Co, 34 Alden Miz. Co. 46
|{Samecn Elec. Cop 23 pco Ufg, Co. Ben jamin Flec, Mig. C0.47
{2Van Horme Co,, Inc 24¥. H. Froet %Breme -Tully Mfg. Co. 48 ] -

APPROXIMATE COST OF PARTS 20

% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS
OF THE PARTS USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

Form Copyright E. P. Co., 1926.

IMPORTANT

NEWS laboratories.

original parts themselves.
Accordingly,

our readers, and sent out a questionnaire to a
large mailing list, in an effort to find out
whether our readers desired us to name the makers of
all materials that go into the sets built in RADIO

‘ N IE recently conducted an investigation among

The overwhelming number of affirmative answers
which we received clearly indicated that our readers do
wish to know the names of the manufacturers, but a
very large percentage also voiced the desire to know
alternate parts, in case it is not possible to secure the

beginning with this
placed set building on an engineering basis, and are giv-

NOTICE

issue, we have

have them.

I I T

www americanradiohistorv com

A Change in Policy

ing engineering specifications on all parts in such a way
as to make it comparatively easy for any one to build
the sets. If it is impossible to secure the exact parts
with which the set was actually built in our laboratories,
alternate parts are shown in our listings, which the en-
gineers who originally built the set can recommend as =
well. Wherever it is physically impossible to list alter- |=
nate parts, none will be shown.

We believe this new
solve a great many puzzling questions, and if you like
this plan, we wish you would take the trouble to write
us. If you wish it changed in any way, or have any
other constructive criticisms, we shall be very glad to

W5

SRR T

I

builders’ engineering plan will

—EDITOR.
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OLLOWING the history of evolution
in every industry which is of prime
importance to civilization as a whole,
radip is rapidly becoming more stand-
ardized. The manufacturers have come to
realize that, in order to further the interests
of the industry and for their common good,

similar  production standards must be
adopted. ) )
Take, for example, the tube situation.

Think of the unspeakable chaos that would
ensue if every maker of tubes used a dif-
ferent filament voltage or employved a differ-
ent method of contact with the socket by
which the tube is connected to the rest of the
circuit. [f the situation is given thought it
will soon be realized that standardization is
more than ever an integral part of radio.

FFollowing this principle, there have been
made available parts for a receiver which
can be used in almost any circuit, but when
assembled together result in a very excellent
receiver. The parts in this case are a gang-
controlled condenser, a series of radio-fre-
quency transformers, and an audio amplifier
of the latest type. In the ordinary receiver
employing seven tubes economy of space is
given little consideration, but in the receiver
shown in the accompanying illustrations it
will be seen that there is no waste space
whatsoever.

SIMPLIFIED SOCKET ARRANGEMENT

Take the matter of the tube sockets used
in the general run of receivers; these sockets
are anywhere from 114 to 2 inches across

507

A Gang-Controlled Seven-Tube Receiverﬁ

Finished Units Make Assembly Simple
P By ANDREAS MAC GILLICUDDY

The rear view of the receiver. The bakelite strip in which the vacuum tubes are placed fits over
the A.F. amplifier, from which the battery cable at the right projects.

and even if they are placed so close that they
are touching, seven of them take up consid-
erable room on a sub-panel or baseboard.

<
svmaoi\\:‘\«ﬂ‘ NAMC OF PART | VALUE REMARKS MANUFACTURER %
L 4 Shislded Coilas R. F, Transf{ormers 1
c 1 Geng Condenser .DN0375Mf |4-Condenser Unit 2 12
1 3 stags amplilier Cormsisting of 3 units 2
R 2 Rheostat 4 [13,10,24
c1 1 Fixed Condenser [ 00025 Mf |Grid Candenser with mount, | 5 [11,15,16,17
c2 1 Fixed Condenser | 0005 Mf 5 J11,15,16,17
c3 1 Fixed Condenaer LOOL uf S5 [11.5,16,17
C4 1 Fixed Condenser L2 uf By-pass 5 |11,15,16,17
Rl 1 Grid Leak 2 meg, 6 [11,18,9,7
1 Grid Leak Mount. 7 19,11,18,6
S 1 Switch For filameni circuit 10 [19,20,14
4 Vacuum tubes Type 201A 8 |21,9,22,23
1 Vacuun tubes Type 2004 8 ]21,9,232,23
1 Vacuum tubdes High Mu |For Audio Amplifier 9 |21,22,23,9
1 Vacuum tubdes Type 171 [Power Amplifier 8 [21,9,22,23
6 Vacuum tubes Tyre 199 |Alternstives 8 |21,9,22,23
1 Vacuum tubss Type 120 JAlternative 8 }21,9,22,23
1 Panel -1 16"x5° Wooden or Bakelite
1 Panel 16"X24" |[Wooden or Bakelite
1 Strip 4°X3/4* |Bakelite for binding poste
2 Binding Posts 24
3 Phone Tip Jasks 20 {25
R2 1" {Restetor p5,0000hm 11 [20.4,13
| NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.
{ ¥, ¥, Siokles Co, 13 DeJur Products 25U0nton Radio Corp, N
2 Alden Mfg, Co, j4 8atwrn Mfg. & Sales Cog 38
3 Samson Elec, Co, 15 Micamold Radto Corp, 27 39
4 Ailen Bradiey Wlg, CO. jg Sangamo Eleo. Co, 2% 40
5 mnu: Cond, : Radio ITE%EED_T_;‘;F 29 4
6 Higmanid Radio Co 18 urt Lrach, Tnc. 30 42
7%11n_lﬁﬁ % 19Yaxley ¥lg, Co, 3 43 '
8 Radls Eem, of Amerizm 20Carter Radio Co, 3 44
9 Daven Radio Cerp, 21 Cumningham Company 3 45
joCut lor-Hammor Mfg. Co, 22Cleartron Vac. Tube Co 34 46
11 Eleotrad, Inc. 23C. E, ¥fg, Co, 35_ 47
{2Bruno Radio Corp. 24X L Radio Labs. 3% 48
APPROXIMATE COST OF PARTS $w.00
¥ THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS
OF THE PARTS USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

Form copyright E. P. Co., 26
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Now notice the bakelite strip lying in front
of the receiver in the rear view of the set
illustrated. It will be seen that there are
twenty-eight holes, arranged in series of
four. These are the holes through which
the prongs of the tubes pass to connect their
clements to the rest of the circuit. The
metal contacts for the prongs of the tubes
are incorporated in the construction of the
audio amplifier.

How then, it might be asked, can the
radio-frequency tubes be used, when the
sockets are so placed? Nothing simpler.
Wires run from these contacts to the various
coils and condensers which form the R.F.
amplifier, and the set builder has merely to
solder these wires to their proper points of
contact. This is very much easier than wir-
ing up an ordinary receiver of the same
number of tubes; especially because three of
the sockets are already connected inside the
audio-frequency amplifier.

THE A.F. AMPLIFIER

The audio-frequency amplifier (which has
been described in detail in the June and Oc-
tober issues of Rapro NEws), is of special
interest, because its reproduction is of the
highest order. The outstanding features of
this amplifier include a very fine frequency-
characteristic, freedom from the tendency to
overload, and higher amplification than can
otherwise be generally obtained without a
sacrifice of quality.

The coupling device used in this ampli-
fier comprises two coils mounted on a single
rectangular core, each of the windings hav-
ing the same number of turns. The coupling
is further assisted by the coupling condenser,
connected between the plate and grid ter-
minals of the coils. A leakage path for the
grid charges is furnished by the low-resist-
ance winding on the output side of the
coupling device. It is this that prevents
overloading of the amplifier and consequent
distortion.

As mentioned above, this amplifier is
built in the form of a complete unit: all
the connections to the three audio-frequency-

(Continued on page 609)
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A Ten-Tube Receiver of Advanced Desigh

HERE was a time, and it was hardly

niore than a year ago, when one had

to choose between long-distance re-

ception or quality. The two did not
run hand in hand, and attempts to com-
bine tliem were not very successful. An ex-
ceptionally sensitive receiver had the dis-
tressing habit of collecting all sorts of local
interference and of distorting speech and
music. Conversely, the receiver pure of
tone and quiet in operation was inherently
a local set. And it was sad to note that the
dream of the average radio fan, of a receiv-
ing set capable of extremely distant recep-
tion and equally capable of reproducing the
programs in a faithful manner, seemed im-
possible of realization.

Recent advances in radio- and audio-fre-
quency amplification arrangements have
changed entirely the whole aspect. The
radical improvements made in both classes
of amplifiers afford a means whereby distant
reception and quality reproduction can be
united. A splendid example of what can
be done along these lines is in the ten-tube
receiver, a front view of which is shown in
Fig. 1. This set employs five stages of
tuned-radio-frequency amplification, a de-
tector, and four stages of audio-frequency
amplification, a combination heretofore un-
accomplished. Yet, witli this large number
of radio- and audio-frequency stages, there
are but two main controls; one tuning the
aerial circuit and the other tuning the radio-
frequency amplifiers, C and C1 respectively
in Fig. 1.

SIMPLICITY OF CONTROL

There are a few convenient auxiliary con-
trols on the front of the panel. A selectivity

switch (S) provides means of increasing or
decreasing the damping of the aerial circuit,
thus making this input stage either broad or
sharp in tuning, as found desirable. One
rheostat knob (R) controls the filament

£ RADI0 FREQ. BY

Aan “all Wave” Set with a 5-Stage Radio-Freauency-Amelifier =

By H. B. WIFFEN

current to the detector tube while the other
(R1) controls the filament current to the
five radio-frequency amplifier tubes. The
meter switch (RS) allows the reading on
the voltmeter (V) of the potentials of the
“A” “B” and “C” batteries. The milliam-
meter (M) is in circuit at all times and in-
dicates the amount of “B” current flow.
This provides a means for checking up the
output of the audio-frequency amplifier. The

angles to each other. These inductances are
of the plug-in type and, with five sets of
them, all wavelengths from 35 to 3600
meters can be covered; the set- most fre-
quently used covers the range from 200 to
560 meters. All of these coils are space-
wound and, in order to obtain a high degree
of selectivity and stability, the coupling be-
tween the primaries and secondaries has been
made comparatively loose. This precludes

Fig. 2.

. A top view of the ten-tube receiver showing the radio-fr
tuning condenser C and the R.F. tuning condenser unit Cl.

uency transformers L1, the aerial
he R.F. transformers are of the

Plug-in type, so that wave bands from 35 to 3600 meters can be covered.

two jacks at the lower right corner of the
panel are in the audio-frequency-amplifier
circuit, as will be noted in the circuit dia-
gram, Fig. 3; the first is in the output cir-
cuit of the third-stage amplifier, the second
in the output circuit of the fourth-stage or
power amplifier.

Fiz. 1. Front view of the
ten-tube receiver, C and
C1 are the tuning con-
trols. The selectivity of
the aerial circuit can be
increased or decreased at
will through the use of
switch S. A loop aerial
can be used by plugging it
into jack J.

skt

RADIO-FREQUENCY AMPLIFIER
A top view of the set is illustrated in Fig.
2. The aerial inductance (L) and the five
radio-frequency transformers (L1) are
mounted on the narrow sub-base at right

RmANTENNA

Dt’rmon‘s‘/r’osmvr
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|

Photographs courtesy of Norden-Hauck, Inc.

the chance of interaction between the radio-
frequency circuits.

To tune each of these five radio-frequency
stages and the detector circuit simultaneously
a special five-section variable condenser
(C1), has been developed. The entire unit,
as well as each of its individual sections, is
completely shielded. The stator plates are
all soldered together, to decrease the re-
sistance in the circuits to the lowest pos-
sible amount. The five gangs of rotors are
mounted on a single shaft, which is geared
to the right-hand tuning control on the
panel. The entire condenser unit is adjusted
to a standard so that the capacity variation
at any point on the tuning scale does not
exceed 174 micro-microfarads, from the
highest to the lowest setting; thus an
accuracy in the order of 4 of 1 per cent.
of the maximum capacity is obtained.

A special system of stabilization employ-
ing capacities and resistances (C2 and R2
in the circuit diagram, Fig. 3.) in the radio-
ifrequency stages is one of the important
factors of the circuit. Without this ar-

(Continued on page 564)
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Fig. 3. The complete circuit of the ten-tube set. There are. as shown, five stages of tuned-R.F. amplification and four of A.F. amplification, the last
three being of the impedance-coupled type. Condensers C2 and resistances R2 form the stabilizing circuits.
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THE ABELE CIRCUIT

The circuit shown here is held in high
esteem amongst French amatcurs. It was
originally designed by Mons. J. Abélé, an
officer of the French Signal Corps, who de-
veloped it from the so-called “type C” re-
ceiver used during the later months of the
war.

.|!1:

This circuit, the Abele, is worth trying. It
has many good points.

At first sight it appears to be very similar
to an ordinary tuned-plate radio-frequency
amplifier; but a closer examination brings
out several features of distinction. Actually
the circuit combines amplification due to the
resonant properties of the tuned inter-tube
circuit, LC, with amplification obtained by a
direct back-coupling between the grid and the
plate circuits of the second tube.

The plate circuit of the first tube includes
only the portion of the tuned coil L between
the adjustable tapping points 2, 3. This
gives a step-up voltage effect, the coil acting
as an auto-transformer. The grid connec-
tion to the second tube is taken from the
outside tapping 1 at the farthest point from
the plate terminal of the same tube.

As the output current from the detector
plate passes through that part of the coil L
branched by the tapping 3, there is a direct
back-coupling between the plate and grid
circuits of the detector tube, the strength
of which is determined by the position of
the tap 3.

—Popular Wireless.

THE TRINADYNE CIRCUIT

There comes from England the circuit
shown in the accompanying diagram, which
at first glance might appear to be a common
type of reflex. Such is not the case. It will

The Trinadyne is not a true reflex, but ex-
tra amplification is obtained.

rogress in Ra.

be noted that there is the usual tuned aerial
circuit with a series. antenna condenser and a
crystal rectifier. This is followed by a con-
ventional one-stage transformer-coupled va-
cuum-tube amplifier.

Up to this point everything is quite nor-
mal; but regeneration is introduced by the
addition of a tickler coil L1 in the plate cir-
cuit of the vacuum tube, which is coupled to
the antenna inductance L. A portion of the
radio-frequency current is impressed on the
grid of the vacuum tube, finding ready pas-
sage through the fixed condenser C. It is
amplified by the tube and fed back to L
through L1. The R.F. choke preveuts the
passage of the radio-frequency currents
through the secondary winding of the audio
transformer, where they would meet ground
potential,

A BATTERYLESS RECEIVER
CIRCUIT

Endeavors along the line of baitery elimi-
nation have been directed chiefly toward con-
verting the A.C. cycle to a pulsating direct
current, and then, by reduction of the pulsa-
tions, to approximating battery characteris-
tics as nearly as possible. With the new sys-

while No. 4 delivers the heating current for
the rectifier.

The grid circuits of all of the tubes, as
well as the negative plate lead, return to the
nodal point of the non-inductive resistance N.
Grid potentials, of the proper value for the
various tubes, are secured through the volt-
age drop in the inductive resistances R3, R4.
Radio-frequency currents are by-passed by
the condensers D, E and F.

Through the arrangement of the grid re-
turns with respect to the half-wave plate-
current circuit, the grids are caused to “wob-
ble” with the plate-current variations re-
sulting from the irregularities in emission.
In this way all noticeable “hum” is elimina-
ted, and speech ripples avoided.

ANOTHER “SUPER” CIRCUIT

This invention, which is by Captain Claude
Seymour, R. N., and James Clarence Wil-
liam Drabble, both of H.M. Signal School,
R.M. Barracks, Portsmouth, England, ap-
plies particularly to great amplification of
radio-frequency currents.

The receiving circuit shown in the illus-
tration as variably coupled to the aerial coil
1 comprises a divided circuit L1, Cl1, L2 C2,
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A batteryless receiver circuit. By the clever arrangement of divided circuits the grids of the

tubes are caused to “wobble’” with the plate

tem described here, which has been designed
by Francis R. Hoyt, a consulting engineer,
the developments of the past have been set
aside, and raw A.C. current is supplied to
the filaments of all of the tubes, including
the detector practice heretofore considered
almost impossible.

The circuit wiring diagram shows an ap-
plication of this new principle to a five-tube
tuned-radio-frequency receiver. In this di-
agram the A.C. driving unit is indicated as
the windings 1, 2, 3 and 4; No. 1, as shown,
is the A.C. input: No. 2 furnishes the plate
voltage, through the half-wave rectifier con-
nected to one of its terminals: No. 3 supplies
the filaments of all of the receiving tubes,
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current variations thus eliminating the hum.

tuned to the incoming signal. It is not es-
sential that the tuned circuit should be
coupled to an aerial circuit or that the
coupling should be variable, as coil windings
L1, L2, of the divided circuit itself may be
used as a kind of loop aerial. (In such case
the coils should preferably be of large dia-
meter.)

The aerial circuit itself may be tuned or
aperiodic, and may be grounded or not.
Variable condenser Cl which is used for
tuning the divided circuit L1-Cl, L2-C2,
may in some cases be omitted—as, for in-
stance, for very high frequencies, in which
case the internal capacity of the tube X

(Continued on page 588)
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Radio-Freauency Amplification

Resonant-Wave Coils as R.F. Transformers

By EDMUND T. FLEWELLING

N last month’s issue of Rapio NEws,
the writer pointed out several things
concerning R.F. amplification that ap-
pealed to him as being rather important
ones from several angles. The will and de-
sire to lay sufficient stress on the points
taken up in that article were there, but 'the
ability to do so was perhaps rather lacking.
For this reason he has chosen to continue
in this article with the same line 'of
thought, secure in the hope that any limita-
tions as a writer may be overcome by at-
tacking the subject from other angles.
Last month’s article told about the ab-
surdities contained in the thousand and one
hook-up articles that have been and are being
published. The writer himself has produced
several hook-up articles; so he must class
his own with the thousand and one. Most
of these articles give the wiring diagram, a
photograph of the set, and a list of the re-
quired parts—and assume that the reader will
secure the desired results. Experiences as a
consultant have very clearly proven that
more than one commercial manufacturer
might profitably heed the facts brought out
in last month’s article; but the article was
written of course mainly for the benefit of
the set builder who “rolls his own.” Letters
galore from ardent fans, who depend upon

current articles for their information, are’

the reason for trying to put over in these
articles the lessons taught by bitter experi-
ence; such for instance as one year devoted
to nothing but constructional details of the
superheterodyne and R.F. amplifiers.

FEED-BACK

The subject of feed-back is a fundamental
of radio construction. Feed-back may be for
oscillation or against oscillation; it may
come from tubes, wires, transformers, etc.;
may be for oscillation in one stage and
against it in another, etc. (See Fig. 1)
Hence, if we are to get anywhere in build-
ing our receiver, we must be able to control
to our advantage all of these various forms
of feed-back. Recognize the fact that these
different forms of feed-back emanate from
various parts of any receiver, and that they
must be handled with intelligence if you are
to build a successful one.

Tube feed-back is perhaps the most im-
portant form, and its presence must be rec-
ognized and used or compensated for. For-
tunately this can be done in various ways and
manners, but it is for the recognition of
this fact that the writer is struggling. Neu-
tralize 2 la Hazeltine or Rice. etc., or neu-
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Here coils like that shown below are used in a radio-frequency amplifier.

It will be noticed that

no variable condensers are employed and that the coils are in the plate circuits.

tralize by means of the location of your ap-
paratus or wiring; but neutralize the tube
feed-back. You must if you are to get any
kind of a return from your tubes.

Do not be misled by the varying feed-back
effects with long or short waves. If you

SINGLE
LAYER
coiL

The type of resonant-wave coil which the au-
thor employs in the R.F. amplifier diagramed
above.

have no control over the feed-backs, you will

probably be bothered as much by the long-

wave low-frequency feed-backs as by the

short-wave high-frequencies. It is said that

R.F. amplification is impossible at short
]

® "
I 1

i
1 P
i
¥

Fig. 1. Here are indicated some of the places where feed-back—both capacitative and magnetic—

may occur in a receiver. Theoretically, there is some form of coupling between the three variable

condensers and the two coils, as shown by the full and dotted lines. Capacity-coupling in the
tubes is indicated by the condenser-cymbol C.
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waves or high frequencies, due to excessive
feed-back, and that it is much easier to
sccure R.F. amplification at the longer
waves, because feed-back is less. That is
very, very true, but good R.F. amplifica-
tion can be secured at 90 meters; and, if you
have ever played with a lively 3-stage 50-kc.
R.FF. amplifier, as in a superheterodyne, you
have heen convinced that feed-backs at this
low frequency are quite effective. It is
quite impossible to build a three-stage inter-
mediate amplifier, to operate in the 40- to
50-kec. range, that is worth the name—unless
some means are taken to neutralize the vari-
ous feed-backs; and this doesn’t mean a po-
tentiometer, either. Moreover this applies to
any popular available type of intermediate
transformer.

If you can read between the lines here
you will purchase for your next intermedi-
ate transformers only such as have a tap
for neutralizing, or two-range transformers,
where the tap for the higher wave may be
used for neutralizing. All popular hook-ups
call for three intermediate stages, when
two stages of properly neutralized inter-
!nediate will run rings around them. This
is ‘t}}e writer’s answer to many, many in-
quiries from New York to Cape Town
(South Africa) as to what intermediate
transformers to use.

Go beyond your tube feed-back and con-
quer the feed-backs from coils, condensers
and wiring and then you can feel that you
have a real radio receiver.

SMALL GAIN PER STAGE AN
ADVANTAGE

. Quality of reception is the important thing
in a receiver and, unless your R.F. amplifier
is stable, as by proper neutralization, you
have not even started toward that goal. We
are all inclined to seek the marvelous hook-
up that gives loud-speaker operation on one
or two tubes. That was all right in days
gone by when tubes cost a lot and quality of
reception was secondary to distance.

If you must have distance, build yourself
a regenerative detector and some audio am-
plification and go after it; you will be
well equipped. If you want quality, build
an R.F. amplifier with a good audio outfit
after it. Then, as you can control your
feed-backs, you can add a bit more R.F. am-
plification and steal up slowly on the dis-
tance stuff. It seems to be quite the proper
procedure these days to secure a little gain
per stage but of good quality. Thus the
tubes are not overloaded; they-are not forced
to oscillate and squeal and, as a consequence
our entire reception is more satisfactory.

(Continued on page 566)
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Transformer-Coupled Amplifiers

An Analysis of the Operation of a Transformer

EFORE we go ahead with this article
let us recapitulate what has gone be-
fore. This series of articles began
with a general discussion of the na-

ture of music, analyzing the relations be-
tween pitch and frequency, fundamentals and
overtones and the effect of the overtones or
harmonics on the quality or “timbre” of the
musical sounds emitted from the various
musical instruments. It was shown how the
introduction of spurious frequencies into
these sounds or the loss of any of the over-
tones affects the timbre of the sound, when
reproduced by an audio amplifier.

Other articles pointed out some of the dif-
ficulties that are met in the design and oper-
ation of audio amplifiers, and from the prac-
tical viewpoint, what is required of an am-
plifier in order that it may reproduce faith-
fully the sounds, musical or otherwise, which
go into it. After that we studied some of
the effects of overloading the amplifier upon
the reproduction, and some of the inherent
characteristics of electron-tube circuits
which influence this overloading. The pre-
ceding article took up the structural study
of the amplifier, showing how the various
arrangements of amplifiers closely resemble
each other, both in structure and operating
characteristics; this will be devoted to the
analysis of the several types of amplifiers
separately.

We shall begin with the type of amplifier
that is in most general use at the present
time—the transformer-coupled amplifier. Its
structure in schematic diagram form is
shown in Fig. 1, while Fig. 2 pictures a
“bread-board layout” of this type of ampli-

By SYLVAN HARRIS

Iig. 3, which represents a portion of an
audio amplifier utilizing transformer coupl-
ing. We will consider mainly the trans-
former itself, in connection with its ter-
minal impedances, by which we mean the
impedances, resistances, or what-not, which
are connected to the primary and secondary
windings of the transformer. An alternat-
ing voltage V, due to the impulses to be
amplified, is impressed on the grid or input
circuit of the first tube. This voltage V
is amplified in the tube, giving rise to an
alternating voltage V, in the plate circuit
of the first tube, having the same wave-form
and frequency. We will assume that the
alternating voltage established in the plate
circuit of the first tube is an exact repro-
duction of the alternating voltage, V, put
into it, but magnified. This is.not exactly
true, for the tube may contribute a little
toward distorting the signals; but since we
are not primarily studying tubes we will
omit this source of distortion for the pres-
ent.

We, therefore, are starting out with an
alternating voltage in the plate circuit of
the first tube, which is represented by V,
in Fig. 4. Now, the path which the elec-
trons take in the first tube, in their course
from the filament to the plate, has a certain
resistance, known as the plate resistance of
the tube; and this resistance, which is con-
sidered as in series with the load external
to the tube, is represented as rp in Fig. 4.
Connected in series with this is the prim-
ary of the transformer.

In Fig. 3 the secondary of the transformer
is shown connected to the input or grid cir-
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" These four figures illustrate the theory of the

fier. The operation of the amplifier is well cuit of the second tube. It was shown in operation of transformers in audio-frequency
amplifiers, See the accompanying text for
explanation.
INPUT SHUNT USED IN PLACE OF C" BATT,
A+B-~ A- C+ C+ B+ the previous article that the input of an
1 . electron tube represents a certain load on
5 A+ the transformer. This load is a resistance
e 1 et n in series with a capacity, as indicated in
S | Fig. 4, by Ce and re. In the ideal ampli-
3 fier, the input of the electron tube should
) ° have infinite impedance; that is, the resist-
ance re would be infinite, or the capacity
= 1“\ Ce be zero, or both. Actually, this is not the
- case, as shown in the preceding articles;
» and for our purpose we shall represent the
b input of the second tube as a resistance load
/[[ Tll [ on the secondary of the transformer, desig-
) [mm nated by re in Fig. 4A, and having impres-
- & | OUTRUT sed upon it the secondary voltage V,.
2 ; 4 - For a given input voltage V, we wish this
5 secondary terminal voltage V, to be as high
as possible, without introducing distortion.
In other words, we wish the ratio of V, to
V., which is the voltage ratio of the system,
1'\_ to be as high as possible. This is the circuit
_ j of the transformer which we are to study.
(Continued on page 594)
understood; the electrical impulses to he Fig. 2 (above)
amplified are impressed upon the amplifier 1’}“’“" an excel-
at the imput terminals, while those which ;Z’,‘ﬁﬂ:':{,‘g;";fﬁ; O)
are to actuate the loud-speaker emanate in an audio am-
from the output terminals. Between the in- (LTS he @
put and output terminals of the amplifier we mer - cou-
desire to have the various compopnents of pled oype. " ‘ by
the electrical impulses—whether they arise Fig. 1 (at the [

from music or otherwise, whether they be
pleasant to the ear or not—amplified in the
same_ratio, regardless of frequency or am-
plitude.  This has been brought out in the
previous articles.

THEORY OF THE COUPLING
For our present purpose, let us consider

night) is the cir-
cuit diagram of
the transformer-
coupled A.F. am-
plifier, showing
schematically the
various  battery

connections  il-
lustrated in Fig.
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POLITENESS PAYS

Editor, Ranio NEws:

In reading Mr. Lamonte’s article “Eti-
quette of the Air,” I was struck by the truth
of that old motto, “Politeness Pays.” The
phone amateur who follows Mr. Lamonte’s
suggestions will find that his consideration
for his fellow amateur has resulted in ma-
terially increasing his own range. -

I have reported on nearly two hundred
stations and at present have cards from
more than seventy-five amateur phones. I
find that I have never received a station
from any record distance, (in miles per
watt), whose plate supply was not very
good. On the other hand I have had a Kan-
sas station come in with loud speaker volume
on two tubes, and, although I knew just
who he was I could not make out a word of
what he said. He combined poor modula-
tion 'with ragged plate supply, however.

The next factor in DX phoning is a
sharp wave. On a good night there is
something -on-every-part of the band, and if
a phone is to be made out, it must concen-
trate all its power on a very narrow Strip,
especially if it has-a rather broad phone
on one side and an A.C.C.W. on the other.
Under such conditions a sharp wave and a
selective tuner get on fine. S s

Another thing: modulation is more im-
portant than power in reaching out. I have
often heard two stations working, one with
only a fraction of the volume of the other,
yet have been able to hear distinctly every
word from the weaker station, and about 50
per cent. from the stronger. It is foolish to
increase the power if the modulation is not
excellent; as money spent in improving
modulation will be many times as effective.

Do not think I am in the least prejudiced
in any way by ham interference. I do not
think there is a ham-fone within two hun-
dred miles of me at the present time, and
no one is freer from jamming than I am.
All the above suggestions are made purely
with the hope of helping to increase the ef-
ficiency and range of amateur phones.

. Prone Hounp,
Crane Valley, Saskatchewan.

A THIRTEEN.-FOOT LOUD-
SPEAKER HORN

Editor, Rapto NEws:

Herewith is a photograph of a loud-speak-
er horn which I have built from data given
in the article by Major J. S. Hatcher, “The
Passing of Canned Music,” in the April,
1926, issue of Ranro NEws. .

The horn measures over thirteen feet in
length and is 5% feet in height. It is 54-inch
in diameter at the small end, and 15 inches
across the flare. The horn is built of gal-
vanized sheet iron, soldered to a butt joint
and covered with a heavy coat of composition,
as can be seen. The composition eliminates

all metallic resonance and also gives body to ™

the thin sheet iron. )

A Tower reproducing unit is used, which,
with a three-stage resistance-coupled audio-
{requency amplifier, gives marvelous repro-
duction. The quality of tone is far superior
to that of the ordinary type of loud-speaker
and can only be compared with the new Orth-
ophonic Victrolas. All music and speech is
rendered with such fidelity that it will startle
anyone who has not heard it before. It can
also be heard at a great distance, which is

probably due to the large column of air set
in motion. i
Epwin E. KrUMRIE,
886 15th Ave., Milwaukee, Wis.
THANK YOU
Editor, Rapto NEws:

Please permit a grateful home experimen-
ter to express his thanks for benefits re-
ceived from Rapro NeEws. o

I doubt whether we home-working, sun-
dodging experimenters accomplish much in
the field, compared to the regular laboratory
worker; but we do have a lot of innocent
pleasure and some profit from our work,
which would, for me, be nearly impossible
without Rapto NeEws. Here’s why: The
home worker usually has neither equipment
or money and often not the brains to work
out the mathematical data and formulae that
are ".so ‘necessary to intelligent and efficient
experimenting. Rapto NEws is the only
magazine I know of that supplies these re-
quisites in non-technical language. .

I ‘also wish to praise the clear, easily-read
schematic diagrams in Rapio News. If you
don’t get what I mean look at the work of
some of your worthy contemporaries. In
all, I receive three times as much for my
money in Raplo News as from any other
radio periodical. o 8 o

: Homer T. RicHARDSON,

Box 321, Canyon, Texas
-« (Which prompts us to state-that we wish
our readers to feel that they are at liberty
to call upon the Technical Staff of Radio
News for information relative to cxperi-
ments they may be carrying on. We wish to
make this page of more wvalue to cveryone,
Let it be a Forum for technical discussion as
well as a place for airing viewpoints. Those

Look this horn over. you fans who have loud-

speaker troubles. Thirteen feet long and—my,
what reproduction!
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letters lacking sufficient general intercst will
be referred to the I Want To Know De-
partment, What is on your mind?)

MORE “AQUARIAL”
EXPERIMENTS

Editor, Rapio NEws: ‘

Having read Mrs. J. W. Cherbonneaux’s
letter in the August issue of Rapio NEws,
which described a novel submerged antenna
in the form of a big fish bowl, with sévén
goldfish contained therein, I was somewhat
skeptical as to the results and decided to try
the experiment.

Not having any fish or any bowl, I was
forced to procure these articles at a con-
siderable outlay of loose change.

In order to make the experiment decisive,
I purchased seven different sized bowls and
forty-nine assorted goldfish,

My first experiment consisted of placing
sevenl of the largest fish in the largest bowl
full "of , water, submerging a wire in said
water] and connecting it to the aerial post

.of my eight-tube. superheterodyne receiver.

The ground was connected in the usual
manner.

The results were indeed surprising. The
static entirely disappeared ; but tomyastonish-
ment [ could not tune any lower than six
hundred nieters, €ven by introdicing a con-
denser in series with the “aerial.” I decided
that the seven large goldfish offered too much
capacity and accordingly substituted seven
medium sized fish, which enabled me to tune
down to the broadcast wavelengths. '

The volume was good; almost equal to my
outside aerial, but fading was bad due to the
fish swimming about within the bowl, thus
changing the relative capacity of the antenna.
I remedied this by feeding them some buck-
shot, which gave them sufficient weight to
keep them at the bottom of the bowl. My
experiments were brought to an end at this -
stage by interference from the Women’s.
Society For -The Prevention of Cruelty To
Animals. They objected to my novel aerial
and I am now buying food for forty-two
goldﬁﬁh; the seven used in the last experi-
ment, died a premature death.

Stilfr it's a great idea.

RoserT E. WALTERS,
429 Bowen St.,
Logan, Ohio

(We regret to hear that your worthy ex-
periments were frustrated.. Might we sug-
gest that yvou employ shrimp, crabs, lobsters
or even ‘oysters in the bowl? Under normal
conditions they require no weighting. It
seems doubtful that the aquartal will function
correctly under all conditions. There must
be some specific fish-to-water ratio; three
parts of water to one part of fish intrigues
us. At any rate, yvou should be able to get
along with one bowl by tncreasing or de-
creasing the volume of one or the other. The
addition of alcohol to decrease the specific
grawity of the water might prove interesting,
if not devastating.)

THE “EXPERIMENTER’S SET”
Editor, Rapto NEws:

I have just completed the four-tube radio
set described in the April, 1926, issue of
Rapio NeEws -under the title, “The Experi-
menter’s Own Tuned R.F. Set.”

The first night I was able to tune in. on

(Continned on page 532)
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TOUGH LUCK, LUTHER!

Popular sporting event
reported by the Cleveland
News-Leader of August 15:
“One of the stars of the
past week's broadcasts in
Cleveland was Luth
Jackson, who SANK at
WTAM Monday night.”
Apparently these  ether
waves are a lot harder to
swim against than the Eng-
lish Channel.

Contributed by
H. K. Jones.

TRADIO WAVES~~
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JUST ONE MORE CONTROL

New adjustments for
radio receivers announced
by the Radio World of Aug.
21  (advertising _section):
“5.ply Walnut VERNIER
Piano  Finish  Cabinet.”
No, Oswald, I can’t get
your bed-time story if you
will persist in turning the
walnut vernier., It chan-
ges the finish of the pro-
gram.

Contributed by
Joel H. Dearth

RIDE 'EM, COWBOY!

Program forecast in the
Nampae, Idaho Free Press,
Aug. 13: “Cowboys from
Montana, Oklahema, Texas
and New Mexico .
are here to take part in
Chlcago s wild west RADIO

. We suppose that
the stations in the Windy
City have a special brand
of wild ether waves for the
boys fromn the West to ride
over.

Contributed by
James L. Young

HOW SCIENCE DO ADVANCE

Another obnoxious by-
product converted to some-
thing useful, as told in the
New York Sun of Aug.
21: “The B’ eliminator il-
lustrated utilizes a TUNE
f o r rectifying ur -
poses . . .” If an elimin-;
ator simply must hum, we '3
prefer that it should hum:
a tune. It would be a cure
for that tired feeling when
DX just ain’t.

Contributed by
Chas. G. Coombs

MA MONEY GOES
The Radio Four of WGY

DAT’S WHERE

‘JUST A recently put on the air an
BABY'S PRAYER Old Song Program, and in
\_ATTWILIGHT" telling abhout it the Radio
“‘1\ World of Aug. 21 said that
""*‘\ . Ine “The QUARTER sang,
i 4, BITS ‘Billy,” “Just a Baby’s
i Q 5 ~ Prayer at Twilight.! .. .”
Y o /o Have you heard the expres-

sion "‘Money Talks?” Well,
dar she am,
Contributed by
Dale Phillips

SOUNDS ALMOST GOOD TO EAT

Advertisement in  the
classified columns of the
Lincoln, Neb ra.\'ka State

Journal of Aug. “Five-
tube Thompson radxo NU-
TRODIVE for sale cheap.”
Whether this thing grows '
on trees from the front part 4 a7
of its name or whether it
dives into the ether waves@

is something that we would .
like to find out. 1 I
Contributed by
A. L. Henrikson

SOUNDS LIKE FLORIDA REAL ESTATE
Indication of the change
of the times in the Bastan
Post of Aug. §: 5
" the directional loop C0n51st
ing of several turns of wire
on a FARM four or five
feet square is used.” After
much research, Mike of
our Investigation Depart-
ment announced that the
wire is used for fences
around this farm. We
were disappointed.
Contributed by
Allen E. Dudley

WHAT THE WELL-DRESSED FAN WILL
WEAR

Fashion advertisement in
the Boston Globe for July
27: *“437 Women's Sum-
mer Dresses, $3.75, each.
All of standard manufac-
ture, Panels, switches,
sockets, rheostats, coils,
condensers, transformers,
panel shields, resistances,
micadons, etc, The reduc-
tions are enormous. Wo-
men's Economy Dress
Store—2nd floor.” What
can we add?

Contributed by
G. E. Thompson

F you happen to see any humorous mis-
I prints in the press we shall be glad to

have you clip them out and send to us.
No RADIOTIC will be accepted unless the
printed original giving the name of the news-
paper or magazine is submitted with date
and pafe on which it apgearcd We will pay
$1.00 for each RADIOTIC accepted and
printed here. A few humorous lines from
each correspondent should accompany each
RADIOTIC. The most humorous ones will
be printed. Address all RADIOTICS to

Editor RADIOTIC DEPARTMENT,
c¢/o Radio News.

HOORAY FOR SCIENCE
New type of the lowly
wasllmg utensil mentioned
in the Ewvansville, Ind.,
Press of Aug. 13:
Vacuum TUB 1
current two million times.”
This is another case we put
Mike of our Investigation
Dept. on, and he says that

it is a cross between a
wash-tub and a ' vacuum
tube. Look at Fig. 1.

Contributed by
Paul Seiler

WHOOPS DEARIE, WATCH THE MIKE!
Announcement in the

Pittsburgh Press of Aug.
P= 3, which tells the eager
;- world of New Yorks' well
known station “WEAF
HOOP-UP 9 P, M. Max
Jacobs and his Chamber
Symphony orchestra.” Evi-
dently Mr. Jacobs’ musi-
cians are full of pep, vim
and vigor, to be so listed.
Contributed by

Clarence Thompson

WAS THE SET OWNER ILLUMINATED
TOO?

An illuminating adver-
tisement from the St. Louis
Post-Dispatch of Aug. 15:
“L2M Ultradyne ‘B° IL-
LUMINATOR for sale,
complete, $100.” We heard
the expression many a time
and oft that the *“Tubes
Won’t Light,” but now we
have this wonder.ul gadget
which lights up everything
including the B part of the -
set. Contributed by

G. LeMoine
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PIPER OF HAMELIN
In the Indianapolis Star
-« for Aug. 14 we have the
following, in the programs
of broadcasting for the
day: “WQJ, Chicago,
(447.5) 9 P. M. Radin
RATISTS.” Now are they
using rats to develop
radio? Sorta hard on the
girls, don’t you think?
You know they just can't
stand rats (aside—except
in their hair, remember?)

Contributed by
W. I. Mangus

TREAT HIM GENTLY, BROTHERS

Reminiscences of under-
graduate days in the Sept.,
1926 Rapio News (Rasco
advertisement) : “INITI-
ATED binding posts . . .”
Do you- more or less Sol-
emnly swear to keep the
secrets of the Royal Order

of Uncommon Binding
Posts? Yea, verily, Great
Electron, I will. (Who's

got a cigarette?)
Contributed by
H., Robert Potts

ANOTHER COLUMBUS OF SPACE

From the Birmingham
News of Aug. 22 we have
this transportation novelty:
*Railway System to Install
Radio. C. M. & St, Paul
to Operate Lines Through
Ether Wave Method.”! We
were totally unaware that
there is a special method of
operating _trains through
the ether, but we know
enough now to keep still
when anything like this
comes up for discussion.

Contributed by
Wood Rowe Purcell

WHERE DO THEY LIVE, ANYHOW?
In the New York Daily
News of Aug. 6 we have
the fol!owing fresh air
note: . . tonight when
the \\’andermg

Minstrels
and the  Anglo-Persians
TAKE THE AIR from

this studio.” None of the
radio studios that we have
been in ever had a great
excess of fresh air floating
around and we wonder
why the minstrels should
choose a place like that to
get their air supply.
Contributed by
AL, Yankofsky

AGAIN WE SAY, WHAT NEXT?

In an advertisement in
the Miani, Fla., Herald of
Aug. 2 there is this start-
ling information: *“Large
stock of Parts and Acces-
sories, including ARMA-
TURE Transmlttmg Equip-
ment . Good hye to
the motor truck, now that
armatures are now being
transmitted by radic. Ain't
Science wonderful?

Contributed by
Henry B. Graves

T0 HONOLULU'

PRETTY GOOD FOR A BEGINNER!

Announcement by the old
reliable New York Evening g CLOSE ATTEN,-ON w3
YOU EVER EXPECT TO L
SOMETHING ABOUT;
RA D (e}

Post on its moving day
(Aug. 30): “Marconi
TURNS TO RADIO! Sen-
ator Marconi has an-
nounced the perfection of
a wireless loud speaker.”
Keep it up, Senator, and
you may yet make a name
for yourself in the radio
art,

Contributed by
. B. Thorne
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First Prize
A COMPACT TRIPLE CONDENSER
By ROBERT N. AUBLE

A very compact, and if the workmanship
is careful, a very efficient triple condenser
may be constructed as shown in the accom-
panying sketches, and will be suitable for
use in tuned-radio-frequency sets, in which
tuning is accomplished by changing simul-
taneously capacities in three or more separ-
ate circuits.

A disc of thin copper, or other suitable
conductor, is fastened with collodion to a
four-inch dial. The shaft of the condenser
is a Y4-inch brass bolt, which is threaded in-
to a bushing in the panel. Rotating the dial
will move the plate nearer or farther from
the panel. Fixed to the panel, and insulated
from the rotor plate by a thin sheet of mica,
or other dielectric, is a similar disc of cop-
per, which has been cut into three sectors,
as shown. The rotor or dial plate constitutes
the “grounded” section of the condenser,
while the three sectors of the stator disc
constitute the “live” plates, each being
connected to its respective grid. Capacities
are changed in the three circuits simultan-
eously and in equal amounts, provided the
common rotor plate is uniformly moved to-
ward or away from the stator plates,

The idea of this device may be extended
to include more than three condensers, since
it is necessary only to add more sections to
the panel.

Obviously the dial must run perfectly
true in order to maintain parallelism of the

MICA

4” DIAL

o, A0

STATOR PLATES FIXED TO PANEL:

—ROTOR PLATE FIXED TO DIAL

FROM ROTOR
PLATE TO
BUSHING

=
=

R

OF 1sT TUBE
LEAD TO GRID
OF 2ND.TUBE
LEAD TO GRID

"PANEL

WIPING CONTACT

 Prize Winners
First Prize $25

A Compact Triple Condenser

By ROBERT N. AUBLE
1121 Tecumseh St,, Indianapolis, Ind.

Second Prize $15

A Multiple Phone Connector

By ALLISON H. JOHNSON
32 Rupert St.,, Amherst, N. 8., Canada

Third Prize $10

Flushing Device for Ground
Connection
- By C. A, OLDROYD
Abbey Road, Barrow-in-Furness,
Lancashire, England

published Wrinkles, not winning
will be paid for at the rate of two

i

T

i
i

D

i

T

127

All
prizes,
dollars each.

The next list of prize winners will be
published in the January issue.

plates. If the three condensers are not per-
fectly matched, however, three small vernier
condensers, constructed on the same plan
as the large condenser, may be fastened on
the inside of the panel. A flat-head screw,
countersunk into the panel before the stator
plates are put on, will make a satisfactory
vernier. The shaft of the condenser should

OF 3RD TUBE
_\\\“‘-—‘-‘--_-_J

—THREADED BUSHING THROUGH

Here is an excellent triple variable condenser in one unit. A single circular metal plate, attached
to the dial, functions,as all three rotors. A similar plate, cut into three sections and these
fastened to the set panel, forms the stators.
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have a thread of fine pitch, in order that
the rate of change of the capacities shall be
small.

Second Prize

A MULTIPLE PHONE
CONNECTOR
By ALLISON H. JOHNSON

It is quite often desirable to have some
sort of an arrangement whereby a number
of pairs of headphones can be easily and
rapidly connected to the output of a radio re-
ceiver.

An inexpensive multiple phone connector
for this purpose can be easily made from two
pieces of bell wire and a block of hard wood
measuring 2 x 1 x 34 inches. The arrange-
ment is clearly shown in the accompanying

OoyTPUT

TOP VIEW
ALTATTT——SIDE ViEW

An exceedingly simple and efficient phone con-
nector, made from a block of wood and two
pieces of bare wire.

illustration: six holes, slightly larger in di-
ameter than the phone tips. are . drilled
through the board, and the two pieces of bell
wire, from which the insulation has been
scraped, are laced through the series of
holes. The ends of the two wires are fast-
ened by small tacks, so that they cannot slip.

It is evident that, on inserting the phone
tips in any two of the holes, they will make
contact with the wires.

In this case three sets of headphones can
be used, connected in parallel; but by making
the board longer and drilling more holes for
longer wires, any number of headphones can
be accommodated,

Third Prize

FLUSHING DEVICE FOR GROUND
CONNECTION
By C. A. OLDROYD

Fans usually devote a great deal of effort
and time to the erection of a good antenna,
but unfortunately they are inclined to forget
that a good ground is quite as essential for
good reception as a well-insulated antenna.
The size of a suitable ground plate depends
to some extent upon the soil in which it is
buried; with very dry soil a larger plate
should be used than in moist soil. A plate
two feet square will generally be satisfac-
tory. With a flushing device you can moist-
en the soil above and below the ground
plate to saturation point and obtain hundred
per cent efficiency.

Fig. 1 shows a section through the trench
in which the plate has been buried. Above
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FLUSHING
CONNEC TING
-TO SET

COVER FOR
PIPEs

SMALL
STONES ~
OR
BROKEN =
BRICK
ST __/// e
EARTH PLATE
CONNECTING STRIP COPPEFR
Fig. 1. Showing the details of a water-supply

system for the ground connection. A set of
pipes directs the water to all sections of the
ground plate,

this small stones and broken bricks are
placed for about four inches; on the stones
rests the flushing pipe, which may have a
diameter of from 1% to 2 inches. The up-
per end of this pipe reaches well above the
ground level; it is covered by a lid to pre-
vent leaves, etc., falling into the pipe and
clogging it.

Connection to the ground lead is made
by a long copper strip or thick copper wire
whiclh has been riveted and soldered to the
plate and projects about ten inches above
the ground level.

",-U" FLUSHING PIPE

" '__' ,_
SMALLER PIPES
FOR DETAIL SEE F!6.3.

Fig. 1-A. Details of the flushing pipes located
over the ground plate.

A MULTIPLE PIPE SYSTEM

A still more efficient solution is given in
Fig. 2. Here four smaller pipes join the
central flushing pipe and lead just over the
edge of the ecarth plate; their ends are
bridged over with stones or bricks to pre-
vent the openings being clogged by settling
soil.

The diameter of the main pipe may be
ahout three inches; the smaller pipes need
have a diameter of only about two inches.
1f a length of hose is used for this purpose,
turning on the tap will fill the pipe in a few
minutes,

FLUSHING PIPE

SMALLER PIPES

Fig. 2. Section of the pipes as seen from
above.

.

Care must be taken to get a really sound
joint between the upright main pipe and
the four smaller ones. (See Fig. 3). The
four smaller pipes are placed under the
main pipe, so that their ends reach about
half an inch bevond the inside edge of the
vertical one. The first joint is made with
clay, about two inches thick. Over the
clay, concrete is poured to make a really
sound joint, The concrete binds well with
the pipe surfaces and the whole flushing
pipe arrangement can be built above ground.
When completed, and aiter the concrete has
set, it is lowered into the trench dug for the
carth plate.

In sandy soil, where this device is invalu-
able, the sand may tend to filter through
the crevices between the stones, and clog
the pipe mouth. If, however, a picce of

MAIN FLUSHING

SMALLER PIPES |

JOINT SHOWN MADE ON EARTH PLATE

Fig. 3. Showing how the five pipes are joined
to prevent leakage.

burlap is placed over the stones hefore the
soil is filled in, the mouth of the pipe will
be kept open.
A TRICK WITH A TRICKLE
CHARGER

A trickle charger of the type using lead
and tantalum in a solution of dilute sulphuric
acid or aluminum and lead in a solution of
borax or some similar salt, can be used to
charge storage “B” batteries in the follow-
ing manner. The rectifier jar is removed
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A PLUG-IN AERIAL AND
BATTERY CONNECTOR

A very practical method of connecting
battery wires to a radio set can be followed
easily by any one, with very little expense
and lahor. It can be adapted to the needs
of any particular set, by slight variation of
the scheme. With this system of connec-
tion, when it is desired to move the table

SOCKET TERMINALS
WIRED INTO
CIRCUIT OF
SET

MOUNTINC
BRACKETS

REAR OF BASEBOARD -

SOLDER

| L. m
| AERIAL e L WIRES TO
GROUND A + == ENO OF
. — — o PRONGS
I B- A+ i 1
I'Jl.' : - {
B BATT. ¢ “TUBE BASE FiLLED wiTH
| SEALING waArY
= —J
A simple battery tor made from a tube

base and a UX tube socket,

on which the set is placed, for sweeping the
floor or other reasons, all that is necessary
is to pull out the plug, and the table is {ree
to be moved anywhere.

The parts needed are as follows: one
TUX type socket, a discarded UX tube to fit
same, the flexible lamp cord or battery cable
for connection from the set to the batteries.

As the writer's set was built with the
“B" battery inside the cabinet, only four
leads were needed, viz: aerial, ground, “A”
minus and “A” plus. After describing this
method of installation, other applications of
the plan will be given.

Mount the socket in a vertical position at
the rear, and in the center of the baseboard,

STORAGE

Showing how to use the

R
HA g O w.LAMP
RECTIFIER I‘ll_ 6 L

‘B* BATTERY ]
o
25 > .

tantalum-lead rectifier from
a trickle charger for charg-

ing storage “B” batteries.
A number of 48-volt units

can be charged at one time
by connecting them in
parallel,

oSS STRTEIETE LR e

+ TO A.C. LINE

irom its mounting and disconnected from its
accompanying transformer. The polarity of
the electrades on the rectifier jar will be the
same while charging “B” batteries as while
charging the “A” battery. A lamp socket
and a 60-watt lamp, plus a few feet of lamp
cord with a standard plug attached, will
complete the equipment.

One side of the lamp socket is connected
to the negative eclectrode of the rectifier,
the positive electrode is connected to the
positive 48-volt side of a “B” battery block.
The negative “B” battery line and the line
from the side of the lamp socket opposite to
the side already tapped are then connected
to ‘the 110-volt A.C. line as shown. When
the lamp is inserted in its socket the “B”
battery goes on charge. When the “B” bat-
tery is charged the rectifier jar may be re-
turned to its regular position, where it will
function as usual.

Contributed by J. P. Kennedy.

WwWWwW americanradiohistorv com

with the top of the socket facing towards
the back of the cabinet. This can be done
by using small brackets made of stiff brass;
their exact shape will depend upon the type
of socket used, and will present no problem
to the average builder. When firmly fasten-
ed in place, the socket is wired into the cir-
cuit, using one terminal for the antenna
connection, the opposite terminal for ground,
and the remaining two for “"A+4" and
“A—", respectively. In case the circuit calls
for a grounded “A" battery, the proper ter-
minal can be grounded at the socket by using
a strip of sheet copper connected across the
ground and desired “A" battery terminal of
the socket. This completes the work on the
set itself.

Break all glass out of the tube to be used
as a plug, and clean out cement and all in-
terior of base, leaving only a shell with the
four prongs intact. To each prong, on in-

(Continued on page 522)
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they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an independent organization,

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test.

atus as its aim,

Apparatus in process of development wil

If, after being tested, the instruments submitted prove to be built according to modern radio
awarded a certificate of merit, and a “write-up” such as those given below will appear in this department of RADIO NEWS.
the Laboratory tests, it will be returned to the manufacturer with suggestions for improvements.
pages, and only apparatus which has been tested b

Address all communications and all parcels to RADIO NEWS LABORATORIES, 53 Park Place, New York City.

Ot WO BRI i

VARIABLE CONDENSER
This S.L.F. condenser was sub-
mitted to the Rapto NeEws Lasora-
ToR1ES for test, by the Chelten Elec-
tric Co., 4863 Stenton Ave., Phila.
delphia, Pa. It is a well-designed con-

denser which covers the entire
broadcast wave-length range,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
O‘F' MERIT NO. 1278.

VARIABLE CONDENSER

This condenser was submitted t2
the Rapio News LaBoratories for
test, by the Walnart Electric Mfg.
Co., 308 S, Green St., Chicago, Ill.

It was found to cover the broadcast
wave-lengths when tuning a suitable
inductance,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1298.

IMPEDANCE AMPLIFYING
UNIT

The Marlefier Type A-23 impedance
audio-amplifier unit was submitted to
the Rapio NEws LaBoraTtories for
test, by the Marle Eugineering Co.,
Orange. N. J. It has good charac-
teristics and is particularly efficient

in the amplification of the low fre-
quencies.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT No: 1412,

VARIABLE CONDENSER

The variable condenser shown,
submitted to the Rapio News Las-
ORATORIES for test, by the Lee Elec-
tric and Manufacturing Company,
220 Eighth St., San Francisco,

Calif., is of the
quency type and comes in three
capacities  .00025-uf.,  ,00035-uf.,
and ,0005-uf. It passed all tests
satisfactorily, .
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1504,

straight-line-fre-

.“B” AND “C” ELIMINATOR

The “B” and *“C" Eliminator
shown, submitted to the Rapio

News LaBoraTories for test, by the
De-Witt La France Co., Cambridge,
Mass., employs an’ electrolytic recti-
fier instead of a tube, and is noise-
less in operation.

The “B” voltage

rauge is from zero to 135, and the
“("" voltage range from zero to 45.
This eliminator is designed for use
with a 110-volt 60-cycle A. C. sup-
ply.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1507.

“B" BATTERY ELIMINATOR

The “B"™ battery Eliminator
shown, submitted to the Rapio News
LABORATORIES for test; by the May-
olian Radio Corp.. 1991 Broadway,
New York City, N. Y., employs a

Raytheon rectifier tube and has a
voltage range from zero to 1890.
There are three wvariable voltage
taps. It gave excellent results on

LABORATORIES CERTIFICATE
TF MERIT NO. 1453.

1O IR DRI T TR RT3t I
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It does not matter whether or not

with the improvement of radio appar-
engineering

ractice, they will each be
If the apparatus does not pass

No “write-ups” sent by manufacturers are published on these
the Laboratories and found to be of good mechanical and electrical construction is described.
the service of the RADIO NEWS LABORATORIES is free to all manufacturers whether they are advertisers or not,
tested be forwarded prepaid, otherwise they cannot be accepted by the Laboratories. Apparatus ready for the market or
for manufacturers, as heretofore, free of charge.

Inasmuch as

, it i3 necessary that all goods to be
already on the market will be tested
1 be tested at a charge of $2.00 per hour required to do the work.

PORTABLE RADIO RECEIVER

The portable radio receiver shown,
submitted to the Rapio News Las-
ORATORIES for test by the Crosley
Radio Corp., Cincinnati, Ohio.,, em.
ploys four tubes and is designed for
use with a short portable aerial.

Space is provided in the cabinet for
the “A” and ‘“‘B” batteries. The
set passed all tests satisfactorily.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1509.

AUDIO - FREQUENCY TRANS-
FORMER

The Audio-Frequency Transform-
er shown, submitted to the Rabio
News LaBoraTORrIES for test, by the
Samson Electric Co., Canton, Mass.,
employs a new type of coupling sys-
tem, and gave excellent results on
test.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1510.

IMPEDANCE UNIT

The Impedance Unit shown, sub-
mitted to the Rapio News BORA-
Torles for test, by the Samson Elec-
tric Co., Canton, Mass., is for use
in impedance-coupled audio ampli-
fiers, There are four different types
for coupling the various circuits in

www americanradiohistorv com

the audio-frequency amplifiers, all of
which proved satisfactory on test.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO, 1511.

BINDING POST

The Binding Post shown, submit-
ted to the Rapio NEws LABORATORIES
for test, by D. T. Mitchell, 1633
Brooklyn Avenue, Brooklyn, N. Y.,
is of the spring-pressure type, and
of very good construction,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE

OF MERIT NO. 1514,
RHEOSTAT
The Rheostat shown, submitted

to the Rapio NEWs LABORATORIES
for test, by the Chicago Telephone
Co., Elkhart, Ind., has a resistance
value of 6 ohms and is designed for
heavy-duty work; it can be used for
controlling a number of tubes or a
single power-amplifier tube. It was
found to be of excellent construc-
tion.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1516,

VARIABLE RESISTOR

The “Clarostat” Variable Resis-
tor shown, submitted to the Rapio
News LaBoraToriEs for test, by the

American Mechanical Laboratories,
285 North 6th St., Brooklyn, N. Y.,
is of the carbon-construction type;
and is particularly adaptable fo
controlling the voltage in a “B”
eliminator or for the stabilization of
the radio-frequency circuits in a re-
ceiving set.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1526.

PIN-JACK VOLTMETER

The Pin-JTack Voltmeter shown,
submitted to the Rapio NeEws Las-
ORrATORIES for test, by the Weston
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Electrical Instrument Corp.,, New-
ark, N. J.. can be plugged into the
panel of the receiving set or used
in connection with the mounting
base shown. It has two scale
ranges; namely, zero to four volts,
and zero to 160 volts when used with
the base. This metcr was found
to be of excellent construction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1527.

“B” ELIMINATOR

The “B” Eliminator shown, sub-
mitted to the Rapio NEws LABORA-
Torigs for test, by the Precision
Electric Mfg. Co.. 717 E. 9th St.,

Tos Angeles. Calif.. employs a very
convenient form of rectifier. The
voltage range of the “Model L™ unit
is from zero to 90; that of the
“Model M unit from zero to 135.
They are designed for use on 110-
volt, 50- or 60-cycle A.C. supply,
and gave excellent results on test.

AWARDED THE RADIO NEWS
LLABORATORIES. CERTIFICATE
OF MERIT NO. 1531.

LOUD SPEAKER

The **Musicone” Loud Speaker
shown, submitted to the Rapio NEws

LaBoraToriEs for test, by the Cros-
ley Radic Corp., Cincinnati, Ohio,
is of the free-edge type. It was
found to give excellent reproduction
throughout the whole speech-fre-
quency scale. The mechanical con-
struction is excellent.

AWARDED THE RADIO NEWS
ILABORATORIES CERTIFICATE
OF MERIT XNO. 1533,

HEAD PHONES

The Head TPhones shown. sub-
mitted to the Rapio NEws Lapora-

:%m)

Tomries for test, by Von Mihaly. Ber.
fin, Germany, are of unique con-
struction and particularly desirable
tecause of their light weight. They

have a resistance value of 2,000
ohms, and gave excellent results on
test.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1534.

HEAD-PHONES

T h e “Blue-Spot” head-phones
shown, submitted to the Rabpio News
LABORATORIES for test, by the Ideal
Radiotelefon & Apparatefabrik, Co-
penicker Str.—10a, Berlin, S. O.
33, Germany, have a resistance of
4,000 ohms and were found to be
very sensitive. They are of the
usual head-phone construction, but

[ —

o

(s
relatively light in weight. They pas-
sed all tests satisfactorily.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1535.

PRECISION DETECTOR

The *“Red-Star” Precision Detec-
tor shown, submitted to the Rapio
NEeEws LaBoraToriEs for test, hy the
Jdeal Radiotelefon & Apparatefahnk
Copenicker Str.—10a, Berlin, §. O.
33, Germany, has a micrometer ad-
justing knob and movable catwhisker,
so that contact can be made with any
portion of the crystal. The whole
unit is mounted inside of a glass
case. thus making it dust-proof. It
is of excellent material,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1536.

CRYSTAL DETECTOR

The “Blue-Spot’”’ Crystal Detec-

tor shown, subniitted to the Rapio
NEws LaBoraTorRIES for test, by the
Ideal Radiotelefon & Apparatefabrlk
Copenicker Str.—10a, Berlin,
33, Germany, is dust- proof and has
two adjustments; one for the crystal
and the other for the contact point.
It was found to be of excellent con-
struction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1538.

VARIABLE RESISTOR

The Variable Resistor shown, sub.
mitted to the Rapio News LaBora-
TorIes for test, by the Central Radio
Laboratories, 16 Keefe Ave., Mil-
waukee. Wis., has a maximum value

of 50.000 ohms and is particularly
valuable when employed across the

secondary winding of an audio-fre-
quency transformer as a means for
¢liminating distortion and excessive
noisiness. It is of excellent con-
struction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1539.

RHEOSTAT
The Rheostat shown, submitted to

the Rapio NEws LaBoratories for
test, by the Central Radio Labora-
tories, 16 Keefe Ave., Milwaukee,
Wis., is of the heavy duty type and
employs a ribbon resistance instead
of the usual wire resistance. It has
a_ value of 3 ohms and can be em-
ployed for controlling a series of
tubes or a single power amplifier.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1540.

RHEOSTAT

The Rheostat shown, submitted to
the Rapio NEws Laporatories for
test. by the Central Radio Labora-

tories, 16 Keefe Ave., Milwaukee,
Wis., is supplied in a number of re-
sistance values to conform to the
various types of tubes now on the
market. It was found to be of excel-
lent mechanical and electrical con-
struction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1540.

MODULATOR POTENTIO-
METER
T h e Modulator Potentiometer
shown, submiitted to the Rabto NEws
LaporaTories for test, by the Cen-
tral Radio Laboratories, 16 Keefe

Ave., Milwaukee, Wis., has a maxi-
mum resistance of 2,000 ohms and
is designed particularly for use as a
volume control or oscillation control.
It is of excellent construction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1541,

VOLUME CONTROL
The “Hi-Ohm™ Volume Control
shown, submitted to the Rabpio NEws
LaBoraToRIES for test, by the Car-
ter Radio Co.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>