. | e _ . | e

N
N
. P
e .Q

. , ...W T~ i - w e SN ll..lnllfox.r\\

N

e —

e e _— _

.

,
NN

Over 200
([fustrations

OCTOBER

Edited by HUGO GERNSBACK

| PARLOR MAGIC
- WITH YOUR RADIO SET
SEE PAGE 420

'S

ks S reag L s - -



www.americanradiohistory.com

for Life

and Death
Jervice

MILLAN ARCTIC

THE Mac
ON .
ASSOC\AT\ 1 g Pk
NERBERT L BR\DGMAN. GEORGE . C::‘YA.’UH‘. Standard fOT all sets
pREsIDENT DDING. Types C-301A : C—299

ARD N. G
eov SECRETARY

C-300:C-11:C-12

™. J. LOOK. VicEPRESIDENT
In the Orange and Blue Carton

MACMILLAN.

8.
B MANAGING IRECTOR

ARK!

W. SPARKS.
Eow \ce-PREAIDENT

v
In that white and silent

Northland with its glisten-
ing ice, driving blizzards
andendless,relentless cold
Cunningham Radio Tubes
deliver the same efficient,
v ey well-rounded service that
s » JeDonslds Ix makes them wvalued so

MiChigan pvenues highly in the shelter of the

American home.

BOSTON, MASS.

628 TREMONT BUILD\NG.

ppril 19ths 1925

32 S. an
? %hicago, 111inoiSe
;11 success and
1 have had SO muc A = |
with the Cunnlgghigvorable reports hiqchdluan?s
su he Unite choice s ol

ur throughout
1 have gecided that we shouliv_ ln:yOurs
: edition with Cunningham rece
X!
givelYVe .
ease
i1l therefore P .
AR grchase thes tubes; per th
e gi T nd have it shippe . ’
4 oin e fo the tests

ours,

il

Sincerelv v

\Su—v—oﬁ«,\. N\ -\\\“"—Y\’\

CUNNINGHAM

i PETECTOR-AMPLIFIER

-
- rve _

e ’ nEchE’NNIN,GHAM . "?A1E-E~,?ta3t,°| A

: ; TECTOR-AMPLIFIER :

> * NPE C 209 |

Ny I .

. [ U

www.americanradiohistorv.com

Home Office, 182 Second Street
. SAN FRANCISCO My 4
+

CHICAGO


www.americanradiohistory.com

Kadio News for Uctober, 1925

|

Smashes Every Precedent
—In Performance and Value

Looks and pertorms under every condition
like a $25.00 Speaker, but actually costs a
fractional part. Its wonderful tone is due
in part to the gooseneck horn, as graceful
in appearance as it is scientifically correct.
Meets the requirements of every type of
broadcasting and Recsiving Set.

Wherever theve are ears that hear theve is a Tower

Quality Product to Fit vour Taste and Pocketbook
SOLD BY GOOD RADIO DEALERS EVERYWHERE

TOWER DMrG. CORPORATION
98 BROOKLINE AVE. BOSTON MASS.

%&-\:V\/—c>-; T I T I IIIT]

WorLp's GrEATEST | oUDSPEAKER VALUES

|
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[n Our Next Issue

Further Applications in Vacuum
Tubes.

This is another of the series
of articles by Dr. Bazzoni show-
ing the wide adaptability of the
vacuum tube to human needs.

% % %

Straight-Line Frequency Dials,
Explained by Sylvan Harris.
This is perhaps the latest de-
velopment that has occurréd in
popular radio applications this
year.

Multiple Grid Vacuum . Tubes.

Multi-grid vacuum tubes have
attained wide popularity in
Europe, but are practically un-
known here in America among
the B. C. Ls. An article by
Theodore H. Nakken describes
the application and use of thesc
highly efficient tubes.

i
uu.!%\r i

Il

# A Two-Range Receiver, De-
signed by Rapio NeEws Lab-
oratories Staff.

This is another of the multi-
range sets designed to cover a
range of 600 to 150 meters, at
the same time climinating the
crowding of the stations.

]

925
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Day-Fan Superadio is like a great
railroad station into which run a hun-
dred tracks.

The train from San Francisco comes
in on track 47. Pittsburgh’s train rolls
in on track 17. A long distance express
from Nebraska comes in on track 13.
A big New York special comes in at 65.

These tracks belong to these trains.
They always come in on them. You
know where to meet them. So for a
hundred other trains from all over the
United States.

Yes, you have guessed it. The trains
are the music, the speeches, the songs
that travel through space to your radio.
The hundred tracks are the hundred
lines on your Day-Fan dial.

Instead of running from track to
track, know in advance where your
train comes in. The Day-Fan Air Tele-
phone Directory will tell you. No other
set can do this. If you are using a
Day-Fan 5 Tube Set it also has the
newspaper numbers right on its dial.
You need never again miss the “music
train” you had planned to meet and
enjoy.

© 1925 Dayton Fan & Motor Co.

Day-Fan owners take distance for
granted, just as they speak across the
continent by telephone. They take se-
lectivity for granted, and as a matter
of course expect to cut out one station
and get another. The thing that they
are never able to take for granted is
Day-Fan’s sound beauty, for in this
radio sets differ as a fifteen dollar vio-
lin differs from a fifteen thousand dol-
lar Stradivarius.

Magnificent as Day-Fan is in volume,
exact as it is in its arrow-like flight to
the music you seek, marvelous as it may
be in simplicity and sureness, its out-
standing feature must always be its
beauty of tone. The more sensitive
your ear may be, the more you will en-
joy Day-Fan. The more you have said
“l can never enjoy Radio,” the more
surely you will enjoy Dan-Fan.

Go hear a Day-Fan today and prove
these things to yourself right away. If
you do not know who is your nearest
Day-Fan dealer drop us a line and
we will tel lyou, or write us addressing
Dept. RN and we will send you
complete Day-Fan catalogue.

Have the Day-Fan Air
Telephone Directory mail-
ed to your home. A cowm-
plete list of all stations
revised monthly from Gou-
ernment Reports. Send
fifty cents in money order
to The Dayton Fan &
Motor Co. for six months’
subscription.

www.americanradiohistorv.com
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and what it
brings to you with
the Day-Fan Superadio

{Copyright 1925)

OEM 7, $98.060
4 Tube
Super-selective

Day-Fan 5§, $115.00
S Tube
Single dial control

Day Craft, $145.00
5 Tube

" Self contained loud speaker

and room for B batteries.
With Legs, $165.00
Legs Separate, $20.00

Other Models, including
consoles, to $300.00

THE DAYTON FAN & MOTOR (0.
- Dayton, Ohio

For more than 36 Years Manufacturers of
High Grade Electrical Apparatus
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Proof that Radio Pays
Sez Waat These N. R, 1. Men Are Doing

Buys New Car With Earnings
Anyene, regardless of age
or sex, should have no trouble
In mastering Radio from the
N. R 1 course. I am at pres-
ent employed as Serviee Man-
ager for the Geo. F. Dent
Radio Service Co, and I aw
s.ill taking the course.
I have had great
selling,  building,
and iastalling  alg

suceess
repairing
kinds  of
t At present I am get-
ting a salary and conunission
which, although I have only been with the firm
for 3 months, has enabled me to purchase a new
car. Richard E. Jones,
Bay City, Miehigan,
P

Makes $25 a Week MORE
in Rad

m adio

I am making about $25 a
week more than before taking
your course. As you can see
hy our letterhead, Mr, Bart-
lett (one of your graduates)
and T are in business for our-
selves.  We build 6-tube radio
frequency sets and have g ready market for
them. This was only made possible through
Your eourse.  Your instruetion and service
Is 2 great help, It is impossible for me to
estimare its value in dollars and cents, I
think Radio offers better opportunities than
any other field. Allen N. Birtcil,
Knox, I'a

Makes $50 to $80
a Week More

Your course leads so much
further ahead than Dractical
cleetricity that there is noth-
Ing left to say. Since I took
youar course I have earned
from $50 to §30 a week more,

DPreston Fowler,
Gordon, Nebraska,

Increase Pay 160 Per Cent

I was just receiving $3.00
per 8 hours_when I enrolled
with N. R. T, and now I am
recelving $1.00 an hour (160
ber cent inerease). That is
where N. R. T put me. Thé
course has been worth $2300 g
year to me aud in another
year it will be worth $3500 g
year. While taking the course
I did assembling, renairing
and installing and made about $900. This
made my course pay far itself many times even
before I graduated. The N. R, I. way is the
Right Way. Andrew M. Shurie,
Latrobe, Pa.

Big Jobs Waiting In the Radio
Business

F YOU are making less than $50 a week

—if you want to get into the big pay

class in the world’s fastest growing in-
dustry—get into Radio—NOW. Coupon
brings you full information.

Big jobs are open for trained men, in
every section of the country. Radio manu-
facturers—distributors— dealers— broadcast-
ing and receiving stations—railroads and
steamship companies and branches of the
Government, need trained Radjo Experts
NOW! Opportunities are open everywhere
for men to go into business for themselves
as Radio Experts. The pay is big. Thou-
sands are now making $50 to $250 a week in
Radio. This great industry is making new
millionaires almost over night.

Learn Quickly at Home by
Tested Method

You can become a Radio Expert quickly,
and easily, in your spare time at hom(?, with
the help of the National Radio Instxtute‘—
America’s first and largest home study Radio
school. This famous, tested course.ma}ces
Radio as simple as ABC—and so fascinating
you will scarcely realize that you are master-
ing one of the world’s most important in--
dustries. In a few short months you may
become the Radio Expert of your town or
wherever you wish to locate. You get the
benefit of our years of experience and you
learn Radio RIGHT when you learn our way.

This Is the Course That Pays
for [tself

We mean every word of it! We ha\{e de-
veloped the famous method that makes it un-
necessary for your training to be an
expense. Instead of making any
man “scrimp” to get his training,
our system makes your course pay
you returns practically from the
start.  When you learn our proven
way your course will pay for itself,
and more—much more! Get the de-
tails of these amazing methods.

Don’t Worry About Age
or Education

Tt makes no difference what your age
is or what your previous training has been.
Radio is a field in itself. It calls men of all
ages from youth to settled middle age. Suc-
cess does demand training in Radio and the
N. R. T. course gives you training necessary
to Success.

\

www.americanradiohistorv.com

st et =

ecome a RADIO EXPERT at
FHome in Spare Time

397

Up-To-Date Receiving Sets
Given with Course

You learn by doing—through the N. R. 1. Course.

il materials and equipment necessary are iur-
nished you along with your course. You are sent
receiving sets to build and fustall—real sets for
experimental work and pleasure. This is a prac-
tical course that teaches you to get the practical
results that big pay jobs demand.

Helpful Employment Service

We are constantly in touch with openings for
trained Radio men. The mer we train get first
chance at these fine jobs through our Employ-
ment Department—at no extra cost.  When you
complete our training we help you until you get
the job ycu want.

ail Gupon Quick for

BOOK anaSpecial Offr

The coupon below will bring you the
most amazing hook of Radio, ever writ-
ten. It will open your eyes to the
opportunities for you in this established,
big pay field and tell you how to become
a Radio Expert in your spare time at
home. It has helped thousands of men
to success in Radio.

Important: We have 3 Special Lim-
ited Offer for those who act quickly.
Malil the coupon or write a letter NOW.

NATICNAL RADIO INSTITUTE
Dept. 13 MB, Washington, D. C.
Get this
FREE BOOK

.mm., [1f

NATIONAL RADIO INSTITUTE, Dept. (3MB

Washington, D. C.

Without obligation send me your book, ‘‘Rich Re-
wards in Radio.”” which tells all about the opportunities
in Radio. how spare time study at home will qualify
me quickly as a certified Radio-trician so I can get one
of these splendid positions, and how your Employment
Service helps me to secure a big pay job,

IN@HYE 2ons uomenonmsrirsnsiie nbimizpomers e G Ml T B o Age......
Street ..... bt e e s e e e e e ey an
City.oovuiiiiinny Tl . State. ..., ..o,
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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 your time and money.

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

TEAR ALONG THIS LINE

If the advertiser requires any money or
stamps to be sent to pay the mailing

- charges on his catalogue or descriptive

Jiterature, please be sure to enclose the
correct amount with the coupon.

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

This seArVi"ce 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 receive literature, write
his name, address and the product in
the special section of the coupon below.

READERS’ SERVICE BUREAU,
Experimenter Publishing Co., Inc., 5

3 Park Place, New York, N. Y

Please advise the firms listed below that I would like to receive detailed information on their preduct as

advertised in the ..o issue of RADIO NEWS.

1=~ DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS

NAME ADDRESS
(Street — City — State)

If Catalogue
of complete
line is want-.
ed, check in
* this column |

List here specific article on
which you wish literature:

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

ADDRESS
NAME (Street — City — State) 1
COUT TATIIE -nneemeemieeemsreamemsmmmmemmnsammmsmnmesm s s mms s o Dealer’s hame .....................................................................
Y OUL AAATESS ooomioeeoeeeeamee e eescaccmmomameemensemrms s s s QAATESS -oenoommroommeecereememomsremarmn s s
’ [ guare 4921er City oo State. ..oooeeeeeee- ’ o1 A AL ememeemermeeeee
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Its mahogany to the eye-
. but in fact it ‘Bakelite

So perfectly is the grain and color of ma-
hogany and walnut reproduced in these
Bakelite Radio Panels, that the eye can-

not distinguish them from the natural
woods.

By using a Bakelite Panel that matches
the wood in the cabinet, your finished set
will be far more handsome than if a plain
panel is used.

Rigid and strong, Bakelite Panels sup-
port the weight of heavy instruments
without sagging. They will not com-
press, or cold-flow, under pressure of
binding screws. Because of their resist-
ance to extremes of heat, cold and mois-
ture, they will not warp nor split. These
properties and their insulation value,
color and finish are permanent.

Be sure to ask your dealer to show you
these wood finish Bakelite Panels—ob-
tainable under any of the following
trade-names:

ORMICZ  CrLoroN Dﬂedﬂ
Seaulding Fibroc Micarta

A Bakelite Panel on a set is an indication
that the manufacturer has used the best.

Write for Booklet 24
BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22nd Street

Bakelite is anexclusive
trade mark and can be
I used only on products

- (=)

c e e
| e

W o
made from materials A . BAISEUTL
| manufactured by the ..:,,-“,a,,_‘ is the registered trade
Bakelite Corporation. ‘_'::‘ "f] mark for the phenol
It is the only material ]

resin product manu-

which may bear this factured under pat-

f: S k of excel- e C o o] ents owned by the
13;2:] Aot b:hfr‘& ity Bakelite Corporation.

THE MATERIA | SAND USES
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Receiver [

Selectivity means more
with the Valleytone

Valley Elect

www . americanradiohistorv.com

Potential Bala_._riée
exclusive in the Valleytone

The potential balance method of suppressing

oscillation and preventing distorfion is used
for the first time and exclusively in the Valley-
tone Radio Receiver. - =~

Reception is clear and inellow—free from the
«

thin, hard,‘netallic sound and the howls and

squeaks which have been the plague of radio. -

“Toroidal Coils " -
The Valléytone is the first manufactured set
touse Toroidal coils. The Totoidal windingal-
lows a greater coupling ratio between primary
and secondary. The result isan appreciablein-
crease in volumeover the old solenoid ‘winding.

Appearance

The Valleytone is mounted in a solid walnut
cabinet, finished in two tones with inlaid
gold stripes. It may also be procured in
Beautiful console models. Special Valley
tables with built in loud speaker may be
obtained for the cabinet model.

Finer tuning becomes a reality - -+ - selectivity means
more with the Valleytone Radio Receiver. '

For instance: The Valleytone has regularly received and
separated clearly and distinctly, radio programs broad--
easted simultaneously from stations on wave lengths from
four to five meters apart.

Such selectivity is attained in the Valleytone by the ex-
clusive potential balance. The Valleytone circuit brings
in stations sharply, clearly, and free from distortion.

With the Valleytone, you can enjoy radio as never before.
You can get a station if it is on the air and transmitting
strongly enough toreach you. You can choose your stations
by the clock and hear them with the Valleytone.

The Valleytone is a five-tube set. It is manufactured by

an old established company with the experience and the

resources to assure you always the utmost in radio value.

Before you buy a radio, see the Valleytone. Hear it. Let

an authorized Valley dealer give you a demonstration.

VarLey ELECTRIC COMPANY,Radio Division,St.Louis, U.s.A.
Branches in Principal Cities

Valley
Battery Chargers

Valley
B-Eliminators

Valleytone
Receiving Sets

1C


www.americanradiohistory.com

Radio News for October, 1925

- For radio at its best

401

' ou need these, too

Valley B-Eliminator

The Valley B-Eliminator is made for receiving sets of from one to eight
, tubes. Binding posts and control rheostats are mounted on Bakelite panel,
The unit is enclosed in a handsome black case.

Ircosts less at the start than wet B batteries and less in the long run than
dry cells, too. Much more satisfactory than either.

The charger with

ten points of superiority

The Valley Battery Charger has a reputation for results. It is based
on principles which were proven successful long before radio be-

came popular.

It is the only charger needed for all radio batteries:—6 volt A bat-
teries; 24, 48, 72 or 96 volt B batteries; and 2 volt batteries,

It has ten points of superiority

- Like new B batteries every night
Here is a new and better way of supplying B voltage
for radio reception. o
B batteries wear out. They cannot be the same two
nights in succession. As they decrease in strength, vol-
ume decreases, too. Furthermore, they become noisy as

. they wear out. Lt
The absolutely ideal B battery current can be obtained
only by the use of fresh new B batteries every night.
The same ideal results can now be obtained by the use
of the Valley B-Eliminator as your source of B voltage.
In its performance, the Valley B-Eliminator is like a
new set of B batteries every time you tune in and every
second you are tuned in.

The Valley B-Eliminator is more than a substitute for
B Batteries. It is a new and better way of supplying
B voltage for radio reception. It operates on the house
lighting circuit and provides B current at a constant
voltage all the time.

Hence reception is always at its best. There is never
any decrease in the strength of signals and none of the
frying noises or hum which are due to low B batteries,
Volume is maintained. Reception is uniformly good.

1 No bulbs.

2 No liquids.

3 Quiet in operation.

4 Cannot harm your battery.

5 Efficient. Takesabouta dime’s
worth of current fora full charge.
6 Correct 6-ampere charging
rate enables you torecharge your
battery overnight.

7 Ammeter mounted flush with
panel showe if battery is receiv-
ing charge and if charging rate is
correct,

8 Special switch for B batteries.
Voltages: 24, 48, 72, 96.

9 Has only two wearing parts,
the contacts, which can be re.
placed easily and cheaply. Aver-
age life of these contacts about
two years.

10 Built in handsome black case
with grained and engraved Bake-
lite pane and clear glass top
which shows simple patented
working parts. Harmonizes with
the finest receiving set.

These features are all essential, Be sure of them by getting only a

Valley Battery Charger.

Valley Battery Charger

Varrey Erecrric Company, Radio Division, St. Lous, U, S. A.
Branches in Principal Cities
Valleytone Valley

Receiving Sets

Battery Chargers

Valley
B-Eliminators

Valley Electri
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TheGreatest Advances in Radio
Design are Embodied in the

. (&
MODEL L-3

I F the Ultradyne Model L-3 were merely another new
receiver, its influence in the industry would be little
felt.

Butitisin reality the first step in the general revision of
radio receiver design which is bound to follow its
advent.

For the new Ultradyne Model L-3 is an entirely new type of receiver
—radically different in appearance and method of operation—gives
finer results from finer engineering. Employs 6 tubes, is completely
assembled and wired ready for the tubes and batteries.

It has no dials~—no panel—no needless controls. Two levers, an
exclusive Ultradyne feature, give you control of the entire broadcast
program, Its operation is practically automatic—simply slide the
pointer to the station you want and adjust the volume control, soft
or loud as you like.

Loud Speaker and “B” Batteries self enclosed in a beautiful cabinet
that is far from mechanical in design and an ideal mahogany furniture
piece for the most charming home.

This new Ultradyne Model L-3 gives you the best there is in radio
—truer reproduction than you have ever known before.

Ask vour dealer for a demonstration. The contrast between the
Ultradyne and other receivers is so marked that the desire to own one
will be bred there and then.

Write for descriptive folder

MODEL L-3
PHENIX RADIO CORPORATION

114 East 25th Street B9 i New York City

e/

www.americanradiohistorv.com
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Developments which have taken
place in our plant over a period
of a year, under the personai
direction of R. E. Lacault, E.E.,
formerly radio research engineer
with the French Signal Corps Re-
search Laboratories, now stamp
the new Ultradyne as the most
remarakble radio receiver — re-
markable in uniqueness of design,
method of tuning, compactness,
selectivity, clarity and volume.

To protect the public, Mr. La-
cault’s personal monogram seal
(R.E.L.) is placed on the as-
sembly Jock bolts of all genuine
Ultradyne Model L-3 Receivers.
All Ultradynes are guaranteed as
long as these seals remain un-
broken.

403
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HE AMERICAN BOSCH
MAGNETO CORPORA-
TION PRESENTS “THE
AMBOROLA THE BOSCH
RECEIVING SET AND THE
AMBOTONE., THE BOSCH

REPRODUCER. THESE IN-

STRUMENTS HAVE BEEN
BUILT TO THE FAMOUS
BOSCH LINE OF PRECISION
AND ALL THE EXPERIMEN-
TATION ON .THEM HAS
BEEN ACCOMPLISHED
IN THE BOSCH LABORA:
TORIES RATHER THAN
IN THE HOMES OF THEIR
PURCHASERS.

THE AMERICAN BOSCH MAGNETO CORPORATION |

SPRINGFIELD; MASS.

www.americanradiohistorv.com
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y THE AMERICAN BOSCH MAGNETO CORPORATION

BOSCH
RADIO £
POLICY

1. BOSCH PROTECTION FRANCHISE
NO DISCOUNTS TO OTHER THAN
AUTHORIZED DEALERS HOLDING
THE BOSCH FRANCHISE.

2 BOSCH TERRITORIAL PROTECTION

TERRITORIAL FRANCHISE DEFINED
AND ALL RIGHTS PROTECTED

3.BOSCH PRICE GUARANTEE

THE DEALERS PROFITS ARE PROTECF
ED BY GUARANTEE AGAINST PRICE RE-
DUCTIONS UNLESS DEALER IS REBATED

4 BOSCH RATIFIES DEALER CONTRACTS

* ALL CONTRACTS MUST BE RAT-
IFIED BY THE MANUFACTURER

5. BOSCH CO-OPERATION

EXTENSIVE CONSUMER AND TRADE
ADVERTISING IN NATIONAL PUB -
LICATIONS. CLOSE LOCAL NEWS-
PAPER CO-OPERATION.

6. BOSCH STABILITY

THE BOSCH RADIO POLICY MAIN-
TAINS THE SAME ETHICAL STAND-
ARDS WHICH HAS BEEN THE BOSCH
PRACTICE FOR 15 SUCCESSFUL YEARS

7. THE BOSCH DEALER

THE BOSCH FRANCHISE IS A MAN
SIZED, TWO FISTED OPPORTUNITY
FOR ONE RECOGNIZED BUSINESS
MAN IN A LOCALITY- —WHO 18
ABLE TO CONDUCT AN INTELL:
_IGENT SUCCESSFUL BUSINESS
OVER A COURSE OF YEARS.

ARE YOU THE MAN?

SPRINGFIELD. MASS.

wWWWwW americanradiohistorv.com
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GThe &mblem ofi‘i:? Worth in Radio

[T
A o

BGOINE o
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"BIG FIVE”

Five tubes, self-balanced tuned radie frequency; sloping
panel gold engraved; beautiful, massive, Adam brown
mahogany cabinet; compartment for batteries, stations
already logged for easy tuning.

Radio for years to come will not offer a better receiver
than the LOGODYNE Big Five. Combining the ut-
most in performance with striking beauty of cabinet
design, the LOGODYNE Big Five represents a triumph
in radio engineering and artistry of manufacture.

No receiver could better express or exemplify the high
standard to which the entire KODEL RADIO line is
built—for KODEL RADIO is, without a doubt, the
best that radio offers.

Secret of Distance and Volume in Radio”. Gives
helpful interesting information on radio operation.

3 ~ Send for the new edition of our free booklet ‘“The

THE KODEL RADIO CORPORATION

501 East Pearl Street Cincinnati, Ohio

Owners of Kodel Broadcasting Station WKRC
" onthe Alms Hotel. Send for program.

io Standav

LOGODYNE *'Big Five" .Con-
sole Model—the Aristocrat of
Radio; built-in loud speaker;com-
partment for batteries and charger $2 75
a master piece in furniture design.

LOGODYNE " Standard Five'i
Console Model—beautiful brown
mahogany; built-in loud speaker ;
compartment for A and B bat- $165
teriesand charger. . voveueeen. -

LOGODYNE *Standard Five™
—five tubes self-balanced tuned
radio frequency; gold engraved
panel " and  sub-panel; battery
compartment; handsome brown $7O
mahogany cabinet.. . ..........

KODEL *Gold Star" Models—
Radio’s greatest set values; $
Three Tube “"Gold Star™ Model.

Two Tube “*Gold Star™ Model. . $20
One Tube *“Geld Star™ Model. . . $ 1 2
UGold Star** Crystal Set. . oo uu. $ 6

-
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Over 500, 000 already in use

Charges 1507 E:ster/

It takes only one-third as long to charge a battery with
the New Improved GOLD SEAL HOMCHARGER.
The big, healthy 5-ampere charging rate does away
with the long bothersome waits that were necessary

Better Because:—

New micrometer adjustment, when the obsolete slow 2-ampere charger was the best
hinged lid, and carrying handle. that radio offered.

\
No bulbs to buy or break. The New Improved GOLD SEAL HOMCHARGER
gjgs Eg ;j‘é‘i Oingt"lflke’ref;;gﬁ charges 1509, faster—will charge your battery over-
liquids to spill. night! And 1t charges both A and B batteries

Approved by underwriters— without additional equipment.

gouble‘proc’f’ shock-proof and Don't let anybody sell you a slow 2-ampere charger--
reproof.

they are obsolete—out-of-date. You need a modern
charger with a full 5-ampere rate. Insist on the
GOLD SEAL HOMCHARGER.

Beautiful cabinet in maroon
and gold

radio opebatton Thé
R 501 East Pearl Street -Cincinnati, Ohio

Write for new edition of . .
our instructive booklet on The KOd el Radlo Cor Orathn
7¢€

Owners of Kodel Broadcasting Station WKRC
on the Alms Hotel. Send for program.

www.americanradiohistorv.com
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AN attractive cabinet can never make an
Ozarka out of any other radio.

many radio buyers pay more attention to
the outer appearance and not enough to the

When your automobile runs as
the manufacturer intended it
should, it is a real pleasure to
drive it. But what do you do
when something goes wrong?
Do you immediately condemn
thecar?—no.Doyoucall in some
handy man who can fix any-
thing? — no.

You send for a service man
who is trained in repairing your
make of car. To correct the
fault is easy for him because he
knows. Some other mechanic
might have to tear the car apart
to locate the trouble.

The same is true of radio, no
matter what price you pay—
you will sometimes need the
service of a service man. If he
is factory trained and experi-
enced he can and will deliver
the kind of service you know
you ought to have.

Ozarka instruments are only
sold by direct factory repre-
" sentatives who are required to
take a complete course of in-
structions of Ozarka service
directly under Ozarka engi-
neers. By so doing we are

OZarKN\

122 Austin Avenue E
Chicago, Illinois

Far too

assured that every purchaser
of an Ozarka will have an ex-
perienced service man within
his reach at all times. 3100

such men today comprise the Qzarka
service organization—more are being
added daily. Ozarka service does not
add asinglecentto the price you pay for
your radio—then why not benefit by it?

And remember, Ozarka is a radio in-
strument built of the finest units, care-
fully and correctly designed exteriorly
and interiorly. Cabinets are ultra mod-
ern, finely finished—a most attractive
addition to the appointments of the
beautifully furnished home.

Ozarkacircuits have proved themselves
for four years by comparison with other
high grade receiving sets. Whether you
plan on installing a radio in your home,
now or later, you deserve to hear
the Ozarka. The Ozarka man will
demonstrate the Ozarka to you right
in your own home—under exactly the
same conditions you will continue to
use your set. Then there can be no
disappointment later.

Ozarka instruments are only sold -in
competition side by side with others—
you do your own tuning and therefore
decide for yourself just what an Ozarka
will do for selectivity, distance, volume
and above all, tone.

Send for the book Ozarka Instruments
No. 200; please give name of your
county and we’ll gladly have our
Ozarka representative arrange a dem-
onstration for you in your own home.

Gentlemen: Without obligation send book “Ozarka Instru-
ments No. 200"’ and name of Ozarka representative.

IO,y i s oisiiliie o o s oToishigie Slatoro o SRE 0 Bl
Address.viuam. coseesaiigivepie dudnsoviins CltYins
County....oonsians s it o siitaniid.Statesuis

9-25-122E

55 Vo
" Be a Rabbit

inside. The service behind the radio you buy
is even more important than the inside or
outside—your satisfaction depends on it. Let
us see just what radio service is.

Radio News for October, 1923,

%9

We Need a Few More

Ozarka Representatives

RADIO offers a wonderful opportunity

to men who wish to get into business
for themselves. It is work that can be
done, at the start, in the evenings and in
your spare time. You can hold your pres-
ent position and learn radio under our plan.

Ozarka instruments have been on the mar-
ket for four years—they have successfully met all
competition. Ozarka representatives have made good,
not only because Ozarka Instruments are right but
because our training in both selling and service is
the most complete possible.

All we ask is that you are willing to purchase your
demonstrating instrument and willing to learn what
we are willing to teach you.

We have proven with 3100 men that with this training
you can make good in radio. The Ozarka sales course
consists of twelve lessons—a real course in salesmanship that
costs you nothing—our training in_service is so complete that
you will know Ozarka Instruments in every detail.

The man we want is somewhat mechanically inclined—he is
steady, industrious, has lived in his community some time. He
stands well, not because he has money but because he has con-
ducted_himself in a manner to gain the respect of his fellow
men. He may not have much money but he is not broke. He
has a job but may still be having trouble in making both ends
meet. He really wants a business of his own.

Send Coupon for FREE Book

To such a man, who will freely tell us something about himself
we will gladly send a copy of the Ozarka Plan No, 100, a rather
unusual book. Yon’ll find it interesting because it proves why
some men are millionaires and how others made them so—why
some men get to the top while others don’t—best of all it
will show you how you can make more money and become
really independent. Send for it today, but please mention the
name of your county.

[NCORPORRTED

122 Austin Avenue E
Chicago, Illinois

“"Even if had
ur Fur I Wouldn't

Gentlemen: 1 am greatly interested in the FREE book “The
Ozarka Plan” whereby I can sell your radio mstrumgems.

25-122E
Name.....oovianirnnnesones
Address:iiiviiiiteasaiiie s o s i MY o v oo s e e oo nti
County....ocoovieiunianaannnnnnnn Btale............co000nniw
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No. 4

ADVANCES IN RADIO

By HUGO GERNSBACK

‘ x TE have always with us that element which tends
to speculate on revolutionary discoveries in radio.
As the writer has pointed out many times before, if
there are revolutions in radio they surely will not be on the
receiving end for some time to come, but will be, rather, on
the broadcasting end. '

Radio sets follow a close parallel with the phoriograph
and the automobile, where, to be sure, changes are made
every year in minor improvemets, but all three remain,
roughly, the same. Last year’s model, or the model of two
years ago, whether phonograph, automobile or radio, will
serve just as well this year and the year after. The next
few years will see improvements in the physical appearance
of radio sets, as well as greater simplicity of controls. The

tendency scems to be to have as few knobs as possible, or,

if there is more than one control, to greatly simplify the
other- controls. )

But out in the broadcast field great changes are coming
about, and we may say that revolutionary changes will be
effected in many phases during the next year. To be sure,
none of these changes will affect the listener, except that
he will have better programs, and that there will be less
confusion than there is today. What radio engineers are
trying to accomplish is to do away with confusion and in-
terference. Little by little, we are learning how to over-
come a great many natural defects of radio broadcasting.
Tn a very interesting article in this issue, we are reporting
on some of Dr. Alexanderson’s revolutionary work. He
proposes to do away with one of radio’s greatest enemies
fading—by using a polarized wave—a brand new thing
in radio.

We all know how some of our most popular stations, if
we are more than 100 miles away from them, will come in
strong one second and will fade out almost entirely the
next. The two pioneer statons, KDKA and WGY, are
possibly the best examples of this fading nuisance.

Then Dr. Alexanderson hopes, by a new combination, to
do away with, or reduce static, one of the greatest banes of
radio today. Sooner or later the secret of “anti-static” will
be discovered and we shall then be able to listen to our sets
in the summertime without having our reception spoiled by
this greatest of nuisances. There is one remedy for static
which is almost certain, and that is to bury the transmitting
and receiving antenna underground. The experiments of
Dr. Rogers, of underground wireless fame, point this way,
and the writer has no doubt that sooner or later one of our
great stations will have underground transmission, which
will make for clearer and better transmission, and will also
give an additional range to such a station.

On the receiving side this is not such a simple matter. It
you are located in the country and can bury vour antenna
in a 75-foot insulated duct, the reception will be greatly
improved. Unfortunately, such an underground aerial is
also highly directive. If it points west, you will receive sta-

Mr. Hugo Gernsback speaks every Monday night at 9 P.

tions from the east at maximum strength, while those on
the north and south and west will come in very poorly. The
next best thing, then, would be to have a number of buried
aerials radiating to the different points of the compass and
connect all of them together. This remedies the directional
effect, but unfortunately it is too costly an antenna for the
average broadcast listener, and besides, he doesn’t have suffi-
cient real estate, as a rule, to install such a system. Further-
more, in the city it is practically out of the question. Of
course, in the city, even in steel apartments, we can use a
loop antenna, but it is found that a loop antenna still picks
up a good deal of static, particularly when a thunderstorm
is near, and while static is not as serious as with the outdoor
aerial, still there is enough to spoil many a good program.

The tendency of our bigger stations seems toward greater
power. Up until now, the first class stations averaged 500
watts, with a few at 1,000 and 1,500 sprinkled sparsely
among them. During the summer, a number of 5,000-wat-
ters have made their appearance, and one of these has gone
to 50,000 watts. The latter, WGY, of Schenectady, is now
experimenting with this superpower. Several hundred
miles away from this station its signals come in as loud as
those of a local but still fade as before. This will probably
be remedied sooner or later if the new Alexanderson polar-
ized wave is used.

While superpower may help somewhat when there is
little static, yet, even with stations of 50,000 watts or over,
an approaching thunderstorm will be sufficient to spoil the
program. What superpower does is to make it possible for
the listener within a thousand miles to use a less sensitive set
than he would need otherwise. \With superpower the in-
tensity-of the signals is such that a good 4-tube set does
what the super-heterodyne did before. People with crystal
sets within a radius of several hundred miles will be en-
abled to listen in, where heretofore 25 miles was the maxi-
mum.

The next important thing with which our engineers are
troubling themselves is the crowding of the stations. At
the present time it is almost impossible to separate some of
the stations on account of this crowding. Engineers are
now hopeful of partly remedying this trouble by making
the tuning at the sending end much sharper, so that each
station will take up less room on the dial than it does now.

As we all know, a radio station has its actual wave, then
there are side bands, and it is these side bands that cause
heterodyning with other stations that are on the same wave-
length. " If the transmitting stations did not require any side
bands at all and could operate on their exact waves, we
should rarely have such a thing as interference from other
stations. As a matter of fact, we could operate a great
many more stations than we do now without interference.
While no actual solution for this has as yet been found,
engineers are hopeful that there is a remedy.

TR T A R A A A ] R T BTN ER TSI

from Station WRNY on various radio and scientific subjects.
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The Behavior of Radio Waves

£ By DR. E. F. W. ALEXANDERSON

Dr. dlexanderson, who has been associated with radio for many years, is an authority in this freld
whose name is well known to the reading public. Rapio Nrws takes great pleasure inlpre-

senting this special authorized interview with him on a new and very interesting phenomenon

N the future we shall point our radio

transmitters at the receiving station we

wish to speak with, and then fire them
as we do our big guns today. We are con-
stantly learning more and more concerning
the nature of the propagation of radio waves,
and as soon as our knowledge is more nearly
complete we shall be able to determine just
what frequency, what power, what type of
antenna should be used for the greatest pos-
sible efficiency at any time of day or night
and in any direction from the transmitter.

This branch of radio science has been,
in ‘the past, very reluctant to give up its
secrets. The engineers have, of course,
learned that under cértain corditions a radio
wave will do certain things. With this
knowledge they have erected and put into
operation the great indus‘ry we use so con-
stantly.

But the point is that the physicists and
the laboratory engineers whose business it
is to investigate the natural phenomena with-
out reference to their practical applications
have been unable to collect very much data
concerning the why and wherefore of the ac-
tion taking place in an antenna when it gives
rise to the radiation of power into space
and the cxact nature of the action in that
space, as the signal is carried to the re-
ceiving station. :

Tnvestigations of the last ten years have
only been complicated hy the work of Rin-
stein and others by their taking away the
cther, upon which so much of the previous
theories had been founded. This deletion

in radio—the behavior of polarized waves.

of the cther has not changed the actual oper-
ation of radio waves, of course. It has
simply changed our conception of the prob-
lems involved.

THE ELECTRON, THE BASIC PROBLEM

At the foundation of the whole problem
is "the electron. We know pretty well that

And here is as far as we may go with
certainty. But in order to visualize to our-
selves just what is happening, so that we
may have some idea as to what actually takes
place when we sct afcurrent in motion in
an anteana and obtain a resultant force
radiation, we must imagine, as nearly as
possible, the purely physical reactions oc-

/,

How polarized radio waves act when they are sent out into space from a horizontal multiple tuned
loop antenna.

any passage of electrical current through a
conductor is accompanied by a movement
of the clectrons in that conductor. This
point is generally accepted among the scien-
tists as fairly well proved.

The same thing occurs when the high fre- -

quency, high tension current is sent into an
antenna. The electrons in the wire move
in it according to the half-cycle passing
through. :

A

Dr. Alexanderson
(on the right) in the
laboratory where the
transmitting appara-
tus for the short
waves is housed.
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curring in the conductor and in the space.

Since the deletion of the ether hypothesis.
there has been a tendency among the physi-
Cists to accept the electron as a center of
a field of force. Some—including Linstein
—go further and say that the electron is
nothing more than a field of . force. How-
ever, to be a bit more conservative, let us
suppose for the moment that the electron
is as 1t has always been considered, the nega-
tive unit charge, with mass. The next step
in the new line of thinking is that the elec-
tron, being a center of force, drags a ten-
tacle-like effect with it in its travels. That
is, when the electron moves, being the cen-
ter of a force, it carries a field of strain
with it. It must be considered that the strain
always follows the electromn.

So it should be quite possible for the elec-
trons, moving in the antenna, to impart their
force to the space around the antenna. In
fact, this is probably what happens.

How this power travels through space
must remain somewhar of a mystery until
we discover something more of the nature
of “action at a distance” or the properties
of “space.”” At present, under the Einstein
view and the hypotheses of other scientists
and mathematicians subscribing to the same
sort of notions, we must take the view that
it is a matter of simply stirring up the
“force” which pervades the universe. This
is all very disorganized, however, and must
remain in that state, pending tlie further
investigations of the pure physicist.

But we do know that we are gaining a
more thorough knowledge of the immedigte
effect on transmission efficiency of certain
types of antennae and their consequent wave

forms. }

PECULIARITIES OF SHORT WAVES

The coming of the high frequencies or
short wave-lengths has introduced a whole
new field of investigation, which has brought
us much more closely in touch with the
problems and theories mentioned above. We
now know that the short waves are effective
almost entirely through the agency of their
high angle radiation, that is, their transmis-
sion is almost solely through waves which
leave the antenna, travel upward into the
higher strata of atmasphere and are re-
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flected downward to the receiving station.

This path is very much on the order of
a trajectory. That is, the path of the wave
of the transmitter follows pretty much the
Larmor theory of propagation. And I think
these same short waves will show, before
we are finished with them, that the Larmor
theory, rather than the Heaviside layer
theory, is correct. The upper layer is not
necessarily a conducting one, but may, as
brought out in the Larmor theory, be of
such a nature as to reflect the waves in
the form of a shell orbit. The proof of
this will be mathematically adduced from
experimental results with the new short
waves. What data is already available
seems to point to the correctness of these
assumptions.

The cxact nature of these waves, even, is
not kuown. Along this same line of develop-
ment and attack, which may throw a great
deal of light on the action of waves, is the
new horizontal polarization effect noted in
the use of a horizontal loop. It has recent-
ly been observed that waves passed into
space irom a multiple tuned loop, supported
in a horizontal direction, will radiate a pecu-
liar wave, polarized in the plane of the loop.

The discovery of these waves may in-
terest the reader. While we were engaged
in some field test measurements, with dif-
ferent types of antennae, we noted one day
that there was apparently no signal being
radiated. The field test apparatus, which
consisted of a short vertical antenna, was
being carried around the station within a
mile of the antenna. The meter in the re-
ceiving set, which registered the received
current, showed that there was no radia-
tion. Immediately we returned to the oper-
ating room to see if something had gone
amiss with the generators. Upon arriving
there we found that observation stations a
couple of hundred miles distant were pick-
ing up the signals with ease.

This necessitated the postulating of the
horizontally polarized waves.

Preliminary tests seem to show that as
these waves travel further and further from
the source, they change their plane in the
manner of a cork-screw. This makes pos-
sible the reception of them, with the ordi-
nary antenna, only at certain distances. This
distance is dependent on quantities which
are not yet thoroughly understood. How-
ever, from the experimental station of the

TR 4
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The meter in the
vertical leg of the
antenna which is
such an important
factor in the gener-
ation of the polar-
ized waves. In
each ' vertical sec-
tion of the antenna
there must be an
absolute balancing
of the current for
maximum results.
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P>
T he portable re-
ceiving meter is
shown on the right
being inspected by
Dr. Alexanderson.
It is with a meter
of this type that
the polarized ef-
fects of waves are

studied.
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General Electric Company, where the first
of the experiments were tried and where
the phenomenon was first noted, the dis-
tance for the first turn seems to be in the
neighborhood of fifteen miles.

A very interesting point in connection with
the construction of antennae was also brought
out in similar experimeuts with this par-
ticular type of wave. On one occasion, two
vertical loops were employed as radiators.
The meter current in the vertical legs of
the loops was zero. The receciving station
of the Radio Corporation of America at
Riverhead, L. 1., received signals with good
strength and little difference from the usual
reception. This was surprising until we
took into consideration the generation of
the horizontal waves. It happened that the
vertical legs of the loops were neutralizing
themselves while the horizontal portions
were acting as good radiators of the new
polarized type.

411

THE ANTENNA

A word concerning the antenna: It is
built to radiate at the shorter wave-lengths
and consists of six tuned units. The cur-
rent from the oscillator is carried to each
end of the closed loop. In these high fre-
quency leads there are two meters, one in
each lead. In the erection of the antenna
and the balancing of the circuits it is very
necessary to see that they both have the
same reading, that is, to arrange the cir-
cuits and their constants in such a way that
there will be as much current coming out
of the antenna as there is going into it.

Tt is all these considerations which lead
me to believe that the future will find us
taking the bearing of the receiver, looking
at the clock for the hour of day and night.
and at both the transmitter  and receiver,
and that the engineer at the transmitter will
then select the proper wave-length, the
proper hour and the proper type of antenna
for his work. It will be just as if he were
pointing a big gun at- the receiver.

(Continued on page 354)
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The antenna which is em;ﬁldyed‘ for the pfopag‘ation’of'the' polarized high fr-equen'{:y waves.  Note )
the six sections ‘of the horizontal loop.” ="~~~ 777 " ¥
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INCE the time when, about a - vear

ago, the regenerative circuits repre-

sented the most popular receivers not
only on the part of most of the leading radio
manufacturers, but also on the part of ama-
teurs and experimenters in Germany, a
change had taken place. Influenced largely
by the United States, the high economy cir-
cuits have come more and more into use.
The tendency towards distortionless and high-
ly selective circuits has also become mani-
fest to an increasing extent.

In view of the fact that for the radio
amateur time is no consideration and that
he can consequently delve as deeply as he
likes into radio technique, it is not surpris-

A regenerative receiver with two steps
of A.F. amplification.

ing that it is just in the field of complex
radio circuits that amateurs have achieved
remarkable success. .The radio exhibit
which the Cottbus Branch of the German
Radio Clubs, under the leadership of Dr.
Brithl, held on the 4th and 5th of June,
1925, displayed, therefore, very highly de-
veloped radio equipment. There were at
this exhibit seventeen neutrodynes and about
the same number of super-heterodyne sets
which were built exclusively by amateurs and
which could not be surpassed, even by the
very best manufactured sets. In addition to
this, the exhibit at Cottbus showed last year's
developments in receiver construction.

In particular the following sets were note-
worthy :

THE EVER-POPULAR REGENERATIVE

The regenerative .receiver with two audio
frequency steps shown in Fig. 1 meets the
demands of the commercial designs fully.
This apparatus, in addition to being highly
efficient, is very ornamental. Here special
emphasis was also placed on delicate ad-
justments.

In connection with this apparatus, as with
all of those following, a schematic circuit
diagram was -displayed so that those inter-
ested could gain an immediate insight into
the construction of the set.

A four-tube Reinartz receiver, similarly

Radio in Germany

By DR. EUGENE NESPER

A resumé of the latest occurances in German radio circles, which should be of great interest to

American fans.

fulfilling all aesthetic and technical require-
ments, is shown in Fig. 2.

Among the numerous reflex circuits dis-
plaved at the exhibition, the two-tube reflex,
Fig. 3, deserves special notice. The in-
ductances are arranged to give very fine tun-
ing-over the largest possible range. Among
the devices for fine adjustment the specially
designed short-circuiting plug is to be noted,
as indicated in the figure.

Special interest was aroused by the neutro-
dyne receivers. Most of these, as well as
most of the other apparatus, are designed
for wave-lengths of 200 to 700 meters.

A very interesting neutrodyne receiver is
shown m Fig. 4. This is similar to the
Halenz apparatus, but unlike the latter has
its tubes protruding through the top of the
cabinef. In addition, this set has a feature
which should be embodied in all highly eff-
cient sets, that is, measuring instruments
by which the current and voltage may be
continuously observed and so maintained con-
stant. ’

While the sets so far described were
mounted in the usual cabinet, the Cotthus
exhibit also displayed a number of receivers
constructed in larger furniture pieces, espe-
cially in gramaphone style. One four-tube
Flewelling circuit in a gramaphone cabinet
is shown in Fig. 5. The tubes, dials and
coils, etc., are mounted on a hard rubber
panel, while the measuring instruments and
binding posts arz arranged in the rear. Be-
low, within the gramaphoue cabinet, are the
batteries.

Still more flexible equipment is” provided
in an experimental receiver (Fig. 6) which,
by means of a few switches, can set up a
number of different circuits.

In addition to these constructional and ex-
perimental activities, the Cottbus radio group
maintains a short-wave broadcast station of
about 90 meters and a capacity of 100 watts.

THE RADIO EXHIBITION

The first of September ushered in a new
period in German broadcasting.  On this
dav the regulations and prohibitions that
had interfered with the free development

The 5§ K.W. transmitter in the Konigswusterhausen station, one of the largest broadcast stations
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The exhibition hall built especially for radio in

Berlin. The tower is the highest in Germany

used for radio.

of the radio industry were abolished, and
listeners and amateurs' in Germany now en-
joy the same freedom as those in the U. S. A.

Before this time the building of stronger
receiving sets by the listeners themselves had
been made practically impossible through
stringent regulations by the postal authori-
ties who admitted only certain types of
sets specially approved by them. The sale
of parts was a paying proeposition for the
manufacturers only so far as these parts
were suitable for detector crystal receivers,
which were not subject to restrictions. The
manufacture and the sale of tube receiv-
ing sets was only a small one in this coun-
try, as listeners were not permitted to ex-
ceed a wave-length of 700 meters and the
regeneration had to be very limited. All
these restrictions disappeared September 1.
The regulations for transmitting by ama-
teurs, which had been practically identical
with prohibtion, have been relaxed as well.

The fact that, in spite of all.these diffi-
culties, the number of listeners in Germany
has reached one million, of whom 38,000
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are residents of Berlin and its suburbs, is
a sign of the keen interest of the people in
radio, It must not be overlooked that broad-
casting altogether has been given free in
Germany only since the end of 1923 so that
she is fhe youngest among the big nations
in radio. On the other hand, very early
broadcasting did take place in 1920, from
January till June, in Berlin. Here the opera
“Madame Butterfly” was taken through
microphones in the state opera house, trans-
mitted by an ordiuary overland line to_the
sender 27 miles distant in Konigswusterhan-
sen and thence broadcast with a power of
10 kilowatts at the aerials and on a wave-
length of 2,800 meters. This opera was
heard at a distance of 1,900 miles. Later
private Sunday concerts were broadeast from
this sender for some time. Though the
apparatus used were property of the postal
authorities, the whole enterprise may be con-
sidered to be the first amateur broadcasting
as it was due exclusively to the initiative
of the manager of the station. The same
sender opened the official German broad-
casting in 1923 and is, at present, working
nightly with 10 k.w. efficiency on a wave-
length of 1,300 meters.

The organization of the German broad-
cast service is different from that of other
countries in so far as all the transmitting
stations are owned by the postal authorities.
The broadcast service is in the hands of
private companies which are quite indepen-

This four-tube receiver, installed in a
phonograph cabinet and using the Flewelling
circuit attracted much attention at the exhibit.

Fig. 5.

dent in their. programs. The post supplies
the transmitting machinery and in return
participates in the capital of the companies
to the extent of half the shares. There
are, at present, nine broadcast companies in
Germany with their stations in the main
towns: Berlin (wave-length 505 meters),
Breslau (418), Frankfurt (470), with re-
lay transmitter Cassel (288), Hamburg
(395), with relay transmitters, Hanover
(296) and Bremen (279), Konigsberg (463),
Leipzig (455), with the relay transmitter,
Dresden (292), Munich (485), with the
relay transmitter, Nuremberg (340). Miins-
ter (410), and Stuttgart (443). A tenth
broadcast company, with headquarters at
Cologne, will be formed as soon as broad-
casting is given free in the Rhinelands.
The power of the individual senders varies
between 1 and 4 kilowatts, but preparations
are being made to increase them to 8 k.w.
and to interconnect them by cables so that,
if required, the same program can be broad-
cast simultaneously from several stations.
Anybody may become a listener, the only
formality being the payment of a license
of two marks monthly at the nearest post

MU TR L e

Fig. 4. A neutrodyne
receiver having two
stages of radio fre-
quency amplification,
detector and two
stages of audio fre-
quency amplification.
The indicating meters
were considered a
unique feature,
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office, of which amount the post retains 90
pfg. and hands 1 mark and 10 pig. to the
companies.

The German radio industry is organized
in an association, the “Verband der Radio-
industrie” which forms a kind of clearing
house for the payment of the royalties to
the owners of the different patents. They
are charged according to the number of
sockets built in the set, thus facilitating the
most general application of patented devices
to the best advantage of their owners, of
the manuiacturers and of the gencral public.

There exists also in Germany quite a num-
ber of radio periodicals of high standing, the
Deutsche Rundfunk having the largest cir-
culation. It has its own laboratory and an
advisory office where thousands of inquirers
get assistance and advice.

FIRST EXHIBITION

Considering the handicaps under which the
German radio world was suffering, the first
radio exhibition in the fall of 1924 must be
considered a great success. Twenty-four
manufacturers exhibited and the number of
visitors was 200,000, so that the radio asso-
ciation decided to repeat the exhibition every
vear. This year, after all restrictions have
fallen, the products of the German radio
industry can compete with those of other
countries on equal footing, and special pro-
visions have been made that-this be done
under absolutely fair conditions.  Indeed
standard aerials will be mounted in the hall
and sound-proof cabins provided.- The “Radio

* Hall” of the Berliner Messe Amt, where the

exhibition ‘is being held again this fall, -was
built, last year expressly, to suit the special
conditions of a radio-exhibition. No steel
or iron has been' used in its construction.
Brick and concrete and wood have been em-
ployed throughout so that no loss will be
sustained through large masses of metal.
The building of this hall, which is 400 by

www . americanradiohistorv.com

Fig. 6.
be connected by plugs and
receiver.

Any number of different circuits may
cords in this

150 feet, in the record time of three months,
was quite an interesting architectural feat.
The hall contains amnexes for a special
lecture hall, restaurant, recreation rooms,
offices, etc. A special feature of the grounds
is the enormous radio tower, a framework
of steel 430 feet high, with an elevator to
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the top platform, in which will be installed
a restaurant accommodating 200 persons.
Here the aerials for the official transmitting
and receiving station are suspended. -
Berlin is the center of the. German elec-
trical and radio industry. The majority of
all concerns have their administration and
shops there, which is one of the main rea-
sons why Berlin has been chosen for this
exhibition. FEvery manufacturer of conse-

quence—dealers are not admitted as exhibit-
ors—is represented, so that the exhibition
gives a comprehensive idea of the develop-
ment of the German radio industry. Ameri-
can radio experts who have recently Visited
the big wireless and broadcast stations at

(Continued on page 544)

Reinartz-Emp!
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Fig. 2. A four-tube receiver employing the
Reinartz circuit. :
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PART XIII

ETER the patent rights to the three-

electrode amplifier had been duly

sold for the sum of $50,000, DeFor-

est rushed back to his laboratory at
High Bridge and started again his investi-
gations, as of old. This had been his goal
for some time, and back at the old routine
again, wherein he could follow whatever
lines of investigation he thought best, life
again brightened.

As soon as pessible, DeForest wired for
Logwood to come on from California and
take a position as assistant. This Logwood
did gladly. It was only a short time before
the lahoratory was in full working condition
and things were again progressing as before.

However, his fight with the ever-present
bludgeon of circumstance must not be for-
gotten. The nine months he had spent get-
ting an answer from the telephone company
on the patent affair, his return to California
for a short time and the final culmination of
events, were such as to leave him not quite
in his usual easy frame of mind.

Ra.I0O TELEPHONE CO. REVIVED

But as swiftly as possible he resuscitated
the old Radio Telephone Company, opened
the laboratory and returned again to the
improvement of the recently discovered oscil-
lating audion. 1In the original discovery of
the principle, of course, little had been
learned of the characteristics of its opera-
tion, save that it was a generator of oscil-
lating current. All the technique had yet
to be worked out and the necessary mechan-
ical and electrical details noted and put into
shape for practical application. This was
his first problem.

By the spring of 1914 things were again
ship-shape and the laboratory was working
on two very important developments in the
radio field. The first was, of ccurse, that
just spoken of—the oscillating audion. The
second was the construction of high fre-
quency alternatars with a quenched spark
discharge for telephony. This latter part of
the work was progressing with extreme
rapidity and the laboratory engineers had

The first audion detector that the old-timers
should remember.

succeeded in erecting a set which worked
very well. The carrier frequency—the
quenched spark discharge—was of such low
frequency as to be audible at the receiver,
but for the purposes of ordinary telephone,
that is, the use of voice alone, an intelligible
conversation could be carried on without the
stightest trouble. .The generators were built
to operate at about 3,000 cycles,

For a number of months this field .of in-

vestigation proved so profitable that some of
the other engineers in the laboratory thought
it held a great deal more promise than the
audion in the rdale of generator. DeForest,
however, did not think so. It held several
important leads over the audion as it was

DeXores

developed at that particular time, though,
so work was continued on it.

Of course, the audion was hardly looked
upon as an important development in the
transmitting field as yet. But ever since
Del‘orest had made his demonstration of
the usefulness of the oscillating audion in
the reception of arc and other undamped
signals in preference to the old-time tikker
method, there had been a considerable de-
mand for the new type of detector. By the
spring of 1914 all the large commercial sta-
tions in the country were using it almost
exclusively in their receivers.

In April of that year DeForest thought
the time was ripe for submittal of the de-
vice to the Bureau of Standards.” Accord-
ingly, he sent them one of the instruments
and it was put on exhibition.

Another step in the advancement and per-
fection of this development was reached
when DeForest took two of them and set
them into oscillation, at the same time con-
necting their output. circuits to a loud
speaker. The two high frequencies which
were generated, of course, caused a beat
nole which could be plainly heard in the
loud speaker.

NAVY INSTALLS AUDION

It was shortly after a public demonstra-
tion of this stunt that the Navy became in-
terested in the apparatus and desired com-
plete data and information upon the con-
struction and operation of sets using the
DelForest audions. The demonstrations were
a success and the Navy immediately ordered
twenty of the DeForest receivers. A little
later they sent in a second order for ten
“drivers,” as the oscillators were called.

With the constant advance of the mechan-
ical staff in the manufacture of the tubes,
by the early summer of the same year De-
Forest was able to take to London with him
the first 110-volt Oscillion, as he called the
oscillator. This tube proved to be a strong
oscillator and a husky tube for commercial
work. It was so good that water had to be
used for cooling it while in operation.

Here a note must be made of a fact which
has been too little stressed all the way
through this treatise. It is that DeForest
always—without a single exception—took each
of his new inventions first to the Army and
Navy for their examination so that they
could be included in the defense and arma-
ment schemes of the country. This seemed,
and still seems, to be a sort of religion with
him. Though he has received little of the
proper recognition for the fact, in every
instance he has given the Government the
iullest co-operation in the use of his ap-
paratus.

The case just cited above of his giving
the Navy and Army all the help they de-
sired in connection with the Oscillion is just
another case in point. Ofttimes the ap-
paratus they ordered had to fulfill certain
specifications. - The new designs necessitated
were always made, although at times they
involved the greatest difficulty.

And while we are on the subject of co-
operation, a word might be added about the
catering of the various DeForest Companies
to the amateur trade. In each of the or-
ganizations—and DeForest had a number of
different companies at different times—the
commercial heads insisted that there was
absolutely no money in such small mail order-
business, and each time the charge was made,
DeForest tried to explain that the idea was

One of the first three-step audio frequency
amplifiers.

not to make money, but keep the experi-
menters interested and to give them all the
help possible in their hobby. The commercial
entourage thereupon always showed the same
lack of understanding, but allowed catalogues
to be issued, just to please the Doctor.

This was particularly the case after the
commercialization of the audion. There was
no end of trouble in" manufacturing it and
the company had little capital to spare for
stock on hand. DeForest, however, put up
the usual fight and finally caused the direc-
tors to issue the usual catalogue.

PANAMA-PACIFIC EXPOSITION

Another of DeForest’s penchants was the
attendance of himself and his company at
all expositions of world-wide interest. So,
of course, plans were made—and rather
complete ones—for the exhibit which was
to be held at San Francisco, the Panama-
Pacific Exposition. And thereby hangs one
of the most interesting episodes of the re-
lations between DeForest and the telephone
company.

But let us parenthetically state that this
affection for expositions may be well
founded in DeForest’s case. Those who
followed the earlier chapters of this bi-
ography will remember the summer he spent
at the Chicago World’s Fair, early in his
career. Almost a boy at that time and crav-
ing all the knowledge of engineering he
could lay his brain to, -the mechanical and
engineering exhibits held him in thrall every
evening after he had completed his work of
pushing wheeled chairs about the grounds.
It was one of the most enjoyable summers
of his youth—and they were few. It might
be that his attendance on these events in
later years was simply .an attempt to re-
capture some of the thrill and enthusiasm
of his youth. *

Biography recorded by W. B. Arvin of Rapio News, under the personal dirvection of Dr. DeForest. Copyright, 1925, by E. P. Co.
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A ONE-FARAD CONDENSER
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Comparative Sizes of a
One-Farad Condenser and
the Woolwgorth Building

HOW WOULD YOU LIKE TO OWN

AVE any of you the slightest idea
of how big a one-farad condenser
would be if it were possible ‘to
build one? Most likely you have
not, especially if you have never tried to
estimate its size, as we have done on this
page.

To tell the truth, whether a farad is large
or small depends a great deal on the way
L one looks at it. When Gulliver went to the
t istand of Lilliput he found the pygmies
E which he called Lilliputians. They looked
exceedingly small to him, but to them, Gulli-
ver was a giant of size heretofore unimag-
nable.

But when Gulliver went to the land of the
Brobdingnagians he looked as small to them
as the Lilliputians looked to him. So it is
with the unit of capacity—the farad. The
farad was defined originally as the capacity
of a condenser which could hold a charge
of one coutomb of electricity and at the
same time have a terminal voltage of one
@ volt. '

Such a thing, however, is impracticable,
so we have imagined the farad as divided
into a million equal parts and have called
each part a microfarad. Even the micro-
farad is rather large, so we have further
" subdivided it into another million parts, giv-
ing us the micro-microfarad.

We are accustomed to dealing with the
microfarad in radio calculations, so the farad
looks enormously big, just as the inhabitants
of Brobdingnag looked to Gulliver. On the
contrary, if we were accustomed to such a
thing as the farad, the microfarad would
certainly appear insignificant.

Take the 0.0005 microfarad condenser, for
example. This is 1/2,000 of a microfarad,
so that it would take 2,000,000,000 0.0005

On the other hand, suppose we wanted to
build a one-farad condenser, and for the
sake of argument made the area ot each
plate nearly equal to the ground area of the
Woolworth Building shown here. Suppose
also we wanted it to equal the height of this
famous building.

In that case, there would be required
117,300 plates, if these plates were spaced
1/25 of an inch apart, and were 1/25 of
an inch thick. The height of the condenser
would be 792 feet, the same as the Wool-
worth Building, exclusive of the end-plates
and dial. .

It is well known that a sphere is a con-
denser. To show how extremely large the
farad- really is, it will be well to note that
the capacity of the earth, assumed to be a
perfect sphere of conducting material, is
about 72/100,000 of a farad or 720 micro-
farads.

A 117,300 PLATE CONDENSER?

mf. condensers to make a farad of capacity.-
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Stuperpower
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POWER GENERATING PLANT.

These powerful generators supply the

power for the transmitting station at the

Schenectady plant of the General Elec-

tric Co. The bus bars for carrying the

current to the transmitter may be seen in
the top of the picture,

O the past six months there has been ' s
a great deal of discussion in the radio uEg SUPERPOW- Es S i :
and general press concerning the use of ER ANTENNA 8YS- ‘ g

superpower in broadcasting. For the most TEM. Several miles 3

k A . h rom the studio is %

part it was mere discussion, sprinkled here  qecteq this antenna N

and there with an account of some new sta- system, under which

tion adding a few kilowatts which brought may be seen the build-

; i i ings that k
its total power to 2 possible five or six kilo- g‘f:mnng;g c°g“: it;‘f '

watts. : ment,

At last we have the real thing in super- b
power—50 kilowatts. The first week in
August the writer visited, with a number
of other technical writers and correspon-
dents, the new superpower station of the
General Electric Company at Schenectady,
New York.

SUPERPOWER STILL EXPERIMENTAL

Although the new, powerful transmitters
are installed and in working condition—in ‘
fact, every day except Sunday the WGY
program is also put on the air through the
new stations—the engineers in charge of the
work still classify the project as an experi-
mental one. There are a large number of
questions involved which are still to be an-
swered, and the engineers at the station, the
Department of Commerce and the general
public cannot, in truth, come to any final
opinion as to the efficacy or efficiency of the
use of superpower until it has been given
a thorough test. :

It is the object of the technicians fo sef-
tle these questions scientifically and finally
through the new installations and the reports
pf their operation.

The whole question of superpower is bound
up with propagation formulas, wave forms
and the comparative efficiency of the added
bower as compared with lower output. The
limit of reception is set, strangely enough,
By the noise level and the static level. The
power of the received signal must, in all
cases, be an appreciable per cent. above the
noise-static level for the program tc be re-
ceived,

The second consideration, and probably the
most important one, is the mathematical THE ANTENNA METER. This mete

EXPLORING METERS. These
portable meters are for determin-
.ing the field intensity of the radi-
ated output of the giant antennae
at the South Schenectady station.

it

quantity in the transmission formula which ii:‘:oﬁzgfzgtg’n:;ga‘ﬁé g"(‘!”"ﬁ:‘e‘:“é‘;‘g‘:&
2 8 g 3> =

is called the “attenuation constant” and gov- from the building where: the transmitter
erns the amount of effective signal at any is located, so that the readings are taken
distance from the transmitter, depending on with the aid of a telescope.

the wave-length used and other constants.
The current in the receiving antenna is pro-
portional, not to the total power output at
the transmitter, but to the current in the
transmitting antenna,

This is a field which is still more or less
new—that is, there is not a great deal defi-
nitely known about it—and the new stations,
among other things, hope to discover more
about it,
|
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roadcasting
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THE SUPERPOWER TUBES. These
three units house the water—cooled tubes.
with their attendant step-up tubes and
transformers, The two solid panels at the
side are the terminal boards for the land
lines that come from the studio in Sche-

nectady.
B=>
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THE SUPERPOWER
TRANSMITTER. At the
left are shown the trans-
mitting ‘inductances and
condensers that are used
in the superpower broad-

‘casting from station WGY.

<t

meters-and is equipped to care for a maxi-
mum output of 50 kilowatts and a second
one which broadcasts at 1,560 meters and
is capable of putting 40 kilowatts into the
antenna.

All programs for these stations will come
through the regular WGY studio control and
are transmitted from the Schenectady station
by land line to the high-power station at
South Schenectady. Here the land line cur-
rent is first stepped up through a small am-
plifier and then delivered to the station
modulator panel. This unit consists of three
banks of modulators, each consisting of two
of the 20-kilowatt tubes with thé necessary
amplifier tubes to bring the signal to proper.

As to the stations themselves, the accom-
panying photographs give a pretty thorough
idea of the size and scope of the equipment.
The transmitters are all of the master oscil-
lator type and employ the 20-kilowatt, water-
cooled tubes. The buildings containing the
transmitter and the antenna are placed sev-
eral miles out of Schenectady in order to
minimize .the interference in the shock ex-
citation area -around the transmitter. It is
fairly certain that all' superpower stations
erected will follow the same plan of erec-
tion at some miles from the populous centers
which they are supposed. to serve.

There are two main transmitters, one
which operates on a wave-length of 379.5

POWERCONTROL
"PANELS. At these panels
the enormous power that
is used for transmitting is
regulated.

ONE OF THE SHORT-
WAVE TRANSMIT-
TERS. Below, to the
left, is shown one of the
transmitters that can be
switched into operation in
a very short time merely
by manipulating a few
switches and plugs.
<l

I
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intensity for placing it on the grids of the
large tubes. )

By an extremely flexible arrangement of
connectors, any one of these panels, any
selection or combination of them or all of
them may be used in conjunction with any
one of the transmiiters.

One of the accompanying illustrations
shows this arrangement. The three rather
open units house the water-cooled. tubes and
the necessary transformers and step-up tubes,
the connections and the grid-biasing leads.

" The two solid panels at the side are the ter-

minal boards for the land lines coming in
from the studio in Schenectady.

All  high frequency leads and con-

nectors in oscillating or high tension circuits
(Continued on page 558)
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Using your radio outfit for parlor

magic and novelty stunts is a brand

new idea. In this article the author

shows how your set can be used to

entertain your friends in. an en-
tirely novel manner.

HOSE of you who think that a radio
receiving set is good only for listening
7 to the wvarious broadcast programs are
mistaken. Aside from giving its customary
entertainment, a radio outfit, under certain
circumstances, can become an excellent en-
tertainer of the parlor magic variety. The
stunts which are described below are all
orvigmal so far as I am aware, and have
not been described before. Many variations
may be made, and we now have a new
" source of entertainment from our versatile
radio set.

In order to. perform any of the experi-
ments and entertainments herein described
1t'is necessary to have at least a 3-tube, or,
better, a 5-tube set. The first stunt, which
never fails to evoke surprise, might be
termed “The Radio Kiss” although this miay
not be an exact name for it. It is shown
as our front cover illustration, as well as
it iltlustrations Nos. 1 and 1A.

hn the first entertainment it is necessary
td have for the surprise element a metallic
chair, as pictured on the front cover. This
iron chair is of the garden variety, and while
it| is not so evident in cities, most country
houses boast several of them. In order to
make the experiment, it is necessary to have
a metallicly conducting chair. Should it
not be possible to get a metallic chair like
tHe one pictured, then the next best thing
would be to get an ordinary wooden arm-
chair, and fit it with metallic handles, arm
rests, or otherwise wrap tin—or copper-foil

- —around the arm rests, although this is not
quite so good, because such a chair will al-

Radio News for October, 1925
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Fig. 2, A wvaria
tion of the “Radio
Kiss,” which
might be eatitled
“The Touch
down.” Here wt
have a chain of
girls touching va-
rious portions  of
each other’s skin,
Music comes from
the radio horn
only when the
chain is unbroken
and when the giris
actuzally touch

each other. Fig.

2A shows how the

connections are
made.

[ ———

(BRI TR e

Fig. 1. The “Ra-
dio XKiss.” This
photograph shows
how this mysteri-
ous experiment is
performed. Every
time the performer
kisses the lady’s
hand, music issues
from the horn. A
mo st astonishing
and amusing ex-
periment. Fig. 1A
shows the connec-
tions clearly.

QIO AT

By HUGO

Member American

ways arouse the suspicion of the .party to
be initiated. ,

If a metallic chair is used, one wire from
the loud speaker is run to one of the chair
legs and connected with it. This may be
done under a rug or carpet so the connection
will not show. In this manner, there will he
no possible suspicion and the surprise effect
is consequently heightened. The other end
of the cord from the loud speaker goes to
the ‘phone plug, as shown, while the other
pole of the plug connects to a cord or wire,
which may be wrapped around a spoon or
other metallic object, in order to make good
contact with the performer’s hand. It will
now be seen that if the performer kisses the
lady’s hand, providing the radio set is turned
on and there is a station going, the instant
he touches the hand, the music, or whatever
program there is from that station, will
issue from the horn.

In this experiment the current flows
through the performer’s body, thence
through the lady’s hand and arm, while her
other hand or arm is grounded on the chair,
from which part of the current goes back
to the loud speaker, thereby completing the
circuit. It will be noted that music can
issue from the horn only so long as contact
is made between the performer and the one
entertained, nor is the music or sound weak-
ened, as a rule. So long as a good contact
is made, the high frequency currents pass
readily through the body, almost as if there
were a solid metallic connection throughout.

As a rule, the lady being entertained will
be skeptical that it is the contact between
mouth and hand that causes the music. If
she is, just ask her to touch your face or
your hand herself. At every contact thus
made, music will, of course, be heard.

An added interest is given the experiment
by touching a sensitive part of the subject’s
face, such as, for “instance, her ear, or her
lips, lightly with the finger. If a 3- or §-

BE HE
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Your Radio

GERNSBACK

Physical Society

tube set is used, a slight tingling sensation
will be experienced, which, if the set is pow-
erful enough, will sometimes be felt as
harmless little shocks, such as arehgiven off
by a weak shocking machine. This occurs q :
only if the touch is very light. 1f the finger ;’g}cg' b‘i";’;ﬁ‘;‘ek‘i
is pressed solidly against the skin this effect radio head-set. In
will not be noticed. thislexperimentithe
. I performers grasp
Of course the entire success of this ex-  (he two bare wires
periment hinges upon the “victim’s” not see- coming from the
ing the one_w_ire running_ to the periormer’s :;Si‘f gﬁi{e;"é‘;kg
body. Variations of this can be made as ;o pold. aver the
follows : listener’s ears. She
The performer may have a few short will he“&‘“’
nails run through his shoes, in which case a :fi‘:}':ds; regulation
hole has to be cut from the sock, so that  head-set. Tig. 3A
his foot makes contact with the heads of shows how to
the nails. Then metallic plate may be put mzke :&‘n;“"“'
under the rug and connected with the one i
end of the loud speaker cord. The per-
former has then only to step upon the
plate, and the nails will pierce the rug
and make good contact with the brass plate.
This will be very mysterious and afford an
opportunity for quite a good deal of fun.
There are, of course, many other varia-

TR HES R LR

ALX XXX

IR PR UK RS TR

to any clever performer. If a wooden chair
with metallic arms is used, it is, of course,
necessary to run the wire up to these metal-
lic armi-rests, and I need not state here that
the lady always has to make contact with
the arm-rests, otherwise the horn will re- [IHIH]
main silent.

Ilfustrations 2 and 2A show another
variety of the same idea. Here we have a
number of persons comnected in a chain in

(Continued on page 559)
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KID GLOVES
ON HANDS {

Fic. 3A

TWQ STIEF
SHEETS OF PAPER

55006 |

&

Fic. 4A

Fig. 4. Here we have a variation of the experiment shown under
Fig. 3. Perhaps you do not believe that two sheets of letterhead
paper mtay become a good radio head-set, but hearing ig believing,
and if you don’t believe it, try it and you will have the surprise of
your life. Here ws have the two performers grasping the two
wires conting from the radio set, while their bare hands rest against
two letterheads pressed tightly against the young lady's ears.
Evidently she is enjoying it, because the sounds are coming
through loud and clear with no distortion, and fully as well as
with a good head-set. The principle, by the way, is that of
Dolbear’s Condenser Telephone, Fig. 44 indicates the connections.
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“_RALPH CHRISTMAN AT THE

KNABE GRAND.” Above at the left is
shown the gentleman wko acts in the capac-

ity’ of accompanist at Station WRNY.
THE REMOTE CONTROLERS. Here
are two of the station’s staff of operators
leaving the studio for some point where an
event is to be picked up and sent over
land wires to the station, where it is put
on the air. The suitcases contain the
microphones, amplifiers and other necessary

apparatus.

happy quartette in the above photograph is

composed of members of the station’s staff

who ‘“sing sweet songs and happy’’ when-

ever a visiting artist fails to keep his or
her engagement.

THE VOLGA TRIO. These three young
musicians, who have but recently left Eng-
land where they were heard many times
through station 2LO in London, were in-
troduced to the American radio audience by
Station WRNY. The announcer is Paul

Dumont.
i

;T}{E’ WRNY TROUBADOURS. The

www americanradiohistorv com
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THE REMOTE CONTROL EQUIPMENT.

In the suitcase on the left are the two micro-
phones, phones for monitoring and “A” and
“B” batteries, and in the right-hand valise is
the voice amplifier unit, for amplifying the
signals before they are sent over land wires to
be put on the air at WRNY.
THE CONTROL ROOM OF WRNY. This
shows the power amplifier and transmitter.

THE TRANSMITTER AND CONTROL
PANELS. In the transmitter can be seen
the large tubes and tuning apparatus and on
the right is the panel on which ig mounted

the apparatus which controls the motor
generator set.
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BATTERY-CHARGING PANEL. This

panel, which was built by the station’s staff

¥ of engineers, controls the charging of any

- or all of the storage baiteries used in trans-
mitting,
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, NAVY AIDS BY RADIG ARTER EARTH.
3
4

QUAKE. After the earthquake that recently
occurred in Santa Barbara, California, an emer-
gency transmitting and receiving station was
installed by the United States Navy for com-
municating with other cities until repairs could
be made on the telegraph and telephone lines.

© Underwood & Underwood.

QEEeS———
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e

AN ANTENNA MAST OF STATION
WJZ.  Above is shown one of the 300-foot
masts that will support th: antenna of the
new superpower station located at Bound
Brook, N. J. Below is shown the base of
one of the towers, The man is pointing to
the porcelain inaulag:;st: © Kadel & Her-

Within a few hours after the California- disaster this radio?

set was hooked up with a microphone in the circuit and com-

munication established with the warships and California cities.
© United,

RADIO COMMUNICATION IN SANTA BARBARA.;_

£ N ]

=y

e
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GIANT WATER-COOLED TUBES AT STA-

‘TION WPL. This station, which is .one of the

newest in New York City, will be a duplicate of

Station WEAF and will broadcast with a power of
five kilowatts. © XKadel & Herbert.
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HERE were two things
that classified those two
and set them apart from
all other radio and edi-
toridl men I have ever seen. They ff
had the worst bad luck followed 4~
by the best good luck and the greatest pro-
clivity for doing the unsuspected that ever
blossomed in a couple of ordinary, every-
day individuals.

Flow Michael H. Muldoon and Isadore
Schwartzberg ever struck up the fellowship
which kept them together for the long term
of vears I do not know. No matter what
the circumstances, they could not have been
matched better had they had the same god-
father and been twins.

Of equal mystery is how they let them-
selves into radio. They did, however, and
thereby hangs this tale.

But it does not alone hang on their fall-
ing into radio. Had it not been for the
Old Man—otherwise the Skipper, officially
known as the Publisher and Managing Edi-
tor of the Holden Times—and his enthu-
siasm. which was as unlimited as Einstein’s
space, and his unholy craving for something
to fill the front page on Monday mornings,
Micky and Izzy would probably not have
pulled the stunt of the ages, as the head-
lines called it, cost the Old Maun the loss

“There was a lurch as Izzy brought the
plane in control of the shart-wave set.”’

of his dignity and themselves three
good nights of sleep.

Life had been rather uneventiul—
too uneventful—for some time and
so Michael and Isadore were serious-
ly considering a change of climate
and working conditions. But before
they could raise the proper will
power and the money, radio came
along. That is, the Old Man de-
cided that radio would be a grand

é

and glorious scheme for the increas-

ing the circulation and thereby the
advertising rates. §

He informed Izzy and Micky they would
be, on and after the following Monday, the
editors of the paper’s regular daily radio
section and also the Sunday radio supple-
ment. This was, of course, nothing extra-
ordinary, for most newspapers have radio
editors recruited from all sources, including
the copy boys and the linotypers.

But this pair differed very much from the
usual run of pre-empted editors, for Izzy
had a grander fund of usually useless infor-
mation than any other man in nine states,
and Micky could, under the proper stimulus,
do himself fairly noble writing about any-
thing, whether he was conversant with the
exact facts or not. Izzy could talk with
fair ease on anything from Pleistocene Man
to the latest method of carbonizing steel.
Micky could, likewise, tell a tale over the
dinner table, after the coffee, which would

o b
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By MARIUS LOGAN

equal and ofttimes surpass anything of Jules
Verne or Baron Miinchhausen.

At once it becomes evident that they were
the ideal journalists to edit a good, up-and-
coming radio section.

Once they had started on the job they
became interested in it. The week-end after
they had been given the assignment, Izzy
spent several hours in the sanctum of his
room at- Mrs. Brady’s Elite Private Hotel
with several heavy tomes, which, according
to their prefaces, told thoroughly the tale of
radio. After he had absorbed Flemming, a
bit of Van Der Bijl and some miscellan-
eous authors of less note and less mathe-
matics, he came into the office on Monday
morning with a new glow in his eye and a
new enthusiasm in his heart.

With Micky, the situation was somewhat
different. He read a couple of Jules Verne's
accounts of exploits in the various sciences.
He topped it off with some stories in the
popular magazines and read one or two sim-
ple treatises on radio—written in words of
one syllable, with a demi-tasse of Rapio
Nrews. He, also, was under the impression
that he was a thoroughly capable radio edi-
tor. ’

During the following week lzzy built ex-
actly five radio sets. Four of them worked.
The first ones were rather amateurish in
their appearance and little more could be
said for the operating characteristics. By
the time he had completed and put into oper-

(Continued on page 514)
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The Yacuum Tube and
hoto-Electric Cell

By GENERAL GUSTAVE FERRIE

The author of this article is one of the world’s foremost §

authorities on radio tubes.

HE developments undertaken to per-

fect radio electric devices, and in

particular three- and four-electrode

vacuum tubes, have found very effec-
tive and numerous applications  in various
departments of science.

We shall describe briefly certain arrange-
ments associating the properties of the three-
and four-electrode tubes with photo-electric
cells, particularly in connection with certain
optical applications, and then discuss some
of these latter.

It is not necessary to review here the char-
acteristics of three- and four-electrode
-acutim tubes, which are well known, but it
will perhaps be useful to recall very briefly
the properties of photo-electric cells.

When light is allowed to fall on a surface
covered with a light-sensitive metal and
placed in a vacuum, it produces an emission
of electrons whose intensity depends upon
the quantity of violet rays in the beam di-
rected on the surface. Potassium, i par-
ticular, gives very interesting results.

The apparatus utilizing this property. nota-
:ly those which were designed by Mr.
Rougier of the Strasshourg Observatory,
were constructed as follows:

On the interior surface of a glass bulb, A,
(Fig. 1) a layer of potassium is deposited
except on that part of the surface forming a
window through which the light enters. The
wire, i, sealed in the glass, makes contact
with the potassium. Inthe center of thebulba
wire loop, p, is mounted, insulated from the
potassium and connected to the outside by

In this article he describes sev-
eral new and interesting applications of vacuwm tubes.

Gen. Ferrie in his research laboratory. This
ncted experimenter has contributed greatly
to the advance of radio.

Tl

a second wire, f, also sealed into the glass.
Under the influence of the light the potas-

sium emits electrons. When it is connected
to the negative pole of the battery, P, the
central loop being connected to the positive
pole, the latter attracts the electrons and a
current is established in the battery surface.
This current persists during the time that
the cell is under action of light. In
addition, this effect is instantaneous or at
least takes place in an extremely short period.

e TR
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The end of the giant
telescope which is
equipped with a photo-
electric cell for deter-
mining the exact in-
stant that a star passes
the center of the field
of vision of the teles-
cope.

LT N ASSISUPY. 30

DI
BEEAA

www.americanradiohistorv.com

Radioc News for October, 1925

The effect can therefore be used to determine
the beginning of some luminous phenomena.

The current of a very low intensity is in-
creased by introducing argon gas into the
bulb under a pressure of a few millimeters.

The electronic current is then increased
through ionization by collision. But even
for very intense illumination it never reaches
a current of a microampere. In order to
utilize this current practically, it is therefore
necessary to amplify it a great deal.

One means of amplification consists of in-
creasing the potential of the batteries con-

LIGHT
Fig. 1. The photo-electric cell designed by
Mr. Rougier. The side of the bulb, K, is coated

with potassium, which acts as an electron source.

Fig. 2.

How the photo-electric cell is used in
conjunction with a standard three-element vac-
uum tube for amplifying the variations in light
intensity.

nected between the potassium and the anode
of the cell. This method, however, is limited
practically to about 150 volts, for above this
value there is a risk of producing the glow
discharge on the inside of the cell, and even
of causing discharges capable of seriously
damaging the cell. In order to achieve the
necessary amplification, it was necessary to
resort to three-  and four-electrode tubes.
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With a three-electrode tube (Fig. 2), the
anode, a, of the cell is connected to the grid
of the tube. When the cell is illuminated,
the electrons emitted by the potassium charge
the anode connected to the grid.

Because of this charge. the grid acquires
a small negative potential with reference to
the tube filament which produces a large
diminution of the plate current. It is this
diminution which is utilized instead of the
photo-electric current itself. Since the three-
electrode tube is not completely evacuated,
the electrons emitted by the filament produce
ionization by collision with the gaseous niole-
cules which remain in it. The positive ions
so produced will partly discharge the grid,
whose remaining potential will be consider-
ably smaller than that considered above. In
order to avoid this diminution of potential,
it is necessary to prevent the formation of
positive ions, and to this end to reduce the
plate voltage to a value below that of the
onization potential of the gas; that is to
say. to about 20 volts. The consequence of
this dinunution in plate voltage is unfortu-
nately a considerable reduction in amplifica-
t1011.

The difficulty disappears on making use of
four-electrode tubes, which do not require
a plate voltage higher than 20 volts. The
circuit is indicated in Fig. 3. A potential
oi 6 volts is applied between the first grid
and the filament. Everything happens as
though the eclectrons were emitted by the
first grid. The latter being extremely close
to the second grid. the tube has a very high
co-efficient of amplification. In order to ob-
tain the best possible operation, it is neces-
sary to use a potentiometer in connection
with the battery, P, in such a-manner as to
enable an accurate adjustment of the plate
voltage. The measuring instrument, G, is
brought to zero by a battery, p, and a re-
sistance, r. It is possible to obtain  with
such arrangement of a single amplifyving

AT T T

A photograph of the
apparatus shown dia-
grammatically in
Fig. 6. Under the
glass cover is the
delicate pendulum
apparatus to which is
attached a mirror
which reflects a beam
of light back to a
white box, which can
be seen through the
opening at the end
of the passage. The
light is then reflected
to the floor above,
where it is put
through the photo-
electric cell appara-
tus.

AR bt

Fig. 4 Below. The
addition of a three-
electrode vacuum
tube to the circuit of
Fig. 3 irfcreases the
output to the galvan-
ometer, making the
variations easier of
detection.
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of the two-grid tube occurs when its plate
current (with the photo-electri¢ cell dark-
ened) is about 0.5 milliampere; an intensity
which falls to zero when the cell is power-
fully illuminated. When the illumination is
insufficient or when the variation in current
is too feeble to actuate the measuring in-
struments, it is necessary to add a supple-
mentary amplifier. Two or three tubes with
three electrodes could be connected ' in
parallel in case of necessity, instead of one,

Fig. 3. By using a vacuum tube having fwo

grid elements, a lower plate voltage can be em-

ployed than with the standard three-element

tube, so facilitating the use of the photo-electric
cell.

40V,

T
100 A. 150V,

e e e O Sy

tube, in cases of intense illumination of the
cell, sufficient action to effect measurements
by means of a needle galvanometer giving a
maximum deflection of one milliampere.
(This arrangement of galvanometer, battery
and resistance is the “zero shunt” described
by Dr. Bazzoni in the July, 1925, issue of
Rapto Nrws.—Editor.) It is generally
necessary to increase the amplification by
adding an ordinary three-electrode vacuum
tube, connected as shown in Fig. 4. Ex-
periments show that the maximum sensitivity

(i
30V

in order to still further amplify the cur-
rent. Under the influence of a sudden
illumination of the cell, the movement ot
the needle of the measuring instrument is
always very sudden and rapid, while the
return to normal position after the light is
cut off is very slow. This is due to the
negative charge collected by the second grid
of the first tube, a charge which can bhe dis-
sipated only slowly because of the high in-
“sulation. If this charge is very much re-

(Continted on page 540)
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The giant telescope in the French observatory to which is attached the photo-electric cell apparatus

used in astronomical observations and calculations.
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Nhe Inventions of

Reginald A. Fessenden]

PART X
HE financial difficulties of the Edison
Machine Weorks at Schenectady and
of the Edison Light Companies,
which were the cause of their inability
to continue to pay for the solution of com-
mercial problems by the Edison Laboratory,
were not straightened out until 1892, when
Mr. C. A. Coffin, a man who had demon-
strated very exceptional business ability,
first as a shoe manufacturer and then in
connection with the Thomson-Houston Com-
pany, combined the Edison and Thomson-
Houston Companies to form the General
Electric and quickly transmuted the semi-
bankrupt aggregation into an extremely
sound and profitable organization.
VACUUM BOILED VARNISH
But, in the meantime, a number of us had
to look for work elsewhere, and the date of
my wedding with Miss Helen Trott had been
set for September, so it was necessary to
act quickly. About a year before, Mr.
Pratt, of the Pratt and Lambert Company,
had come to Edison in connection with some
trouble he was having with blackening of
varnish gums. IEdison, busy, had sent him
down tc me. In connection with my work
on elasticity, referred to in my preceding
article, I had distilled great numbers of
flexible and elastic substances; including
fossil gums, in vacuum and under pressure,
and had formulated certain conclusions as
to their behavier, decompositions, etc. So I
was able to show Mr. Pratt at ance how to
remove the blackening of the gums, and also
* how he could use the cheaper Zanzibar fossil
gums in place of the more expensive copals,
and at the same time get clearer, tougher
“and harder varnishes.
About a month later Mr. Pratt had called
again, after consultation with his partner,
to offer me a one-third interest in his com-
pany, guarauteed at not less than $10.000
per annum. This was a munificent offer;
for $§10,000 then was equivalent in purchas-
ing power for rent. clothes, food, etc.. as my
liouse account books show. to $40,000 now, and
I suppose any sensible man would have ac-
cepted 1t. But I wanted to continue my
work with Edison, and have never regretted
turning down that and similar invitations
received later, from the Carnegie Company,
Baldwin Locomotive Works and others. At
times it has seemed to me that it might have
been more fair to my wife if some of them
had been accepted, but, on the whole, I think
not. The richness and fullness of life de-
pends on the amount and character of its
"experiences. My dear mother used to say
that the only difference between a rut and
the grave was that the rut was longer. And
I am quite sure that the yvears of good, clean
hardship, of wide experience and varied in-
terests, together, effect a welding between
hushand and wife which is the best personal
thing that life can give; and that early mar-
riages and simple living are best.
WESTINGHOUSE COMPANY
The position in the varnishh works had,
of course, been filled by the time the Edison
companies’ difficulties came to a head, and
though arrangements could no doubt have
been made with some of the other varuish
companies, there was the feeling that more
practical experience in the design of dyna-
mos and other electrical machinery was to
be sought, to round out the mathematical
studies. A position as assistant to J. F.
Kelley, electrician for the United States
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By Co.f;tesy of New York Edison Co.

A quaint instance of the type of electrical machinery employed at the time shortly preceding the
period of which Professor Fessenden writes in this article.

.COI]lpallj', the eastern branch of the West-
mghouse Company and which handled all
the D.C. work of that company, offered the

opportunity. Zimmermann was the general
manager, a very able man. Nasscy, the

shop superintendent, was also very capable.
Kelley was brilliant and remarkably well up
i his subject. He would have made a name
for himself had he not been interested
almost solely in sociology and rather disin-
clined to take trouble. He seldom came into
the laboratory, leaving me entirely to plan
and carry out the experimental work.

SAWYER, MANN, MAXIM, WESTON,
CHESNEY, STANLEY

The incandescent and arc lamp work had
been taken to Pittsburgh, so part of the
plant was vacant. A Mr. Stanley, who had
sold the Westinghouse Company a type of
arc lamp, applied for a portion of the space,
to develop an arc light machine. While not
an inventor himself, Stanley was a very
good business man and had several very
able assistants, notably Mr. C. C. Chesney,
now head of the General Electric Works at
Pittsfield, \ass.

The laboratory, of which I was given
charge, was one of traditions, for Sawyer
and Mann, Maxim and Weston had worked
there. Sawyer and Mann had been among
the first to use carbonized paper for incan-
descent lighting, but {failed to make a prac-
tical lamp, and, still more important, failed
to discover the method of “subdividing the
electrical light,” which formed such a prob-
lem to the early workers, and which Edison
solved by making the lamp have a very high
resistance, so that but little current was
needed per watt, and so the amount of cop-
per needed for the distributing mains was
reduced to a practicable amount.

Maxim, later the inventor of the first
practical rapid-fire gun and of cordite, the
first practical nitrocellulose rifle powder, and
who did some very important work on fly-
ing was, I believe, responsible for the

use of nitrocellulose for lamp filaments.

Weston, the greatest of them all, had
worked out a system of electroplating which
was long, and still is, used. Also an efficient
type of dynamo and an extremely efficient
arc lamp. But his great work was the in-
vention and perfection of electrical instru-
ments, in which field he occupies the emi-
nence that Edison does in that of electric
lighting. - The crudeness of the electrical
measuring instrutnents prior to his work is
almost inconceivable now. I think it safe
to say that the average error then amounted
to 7% per cent. in commercial instru-
ments. By elaborate research and experi-
ment Weston produced a type of iron alloy
which, after “aging” by a method he dis-
covered, would retain its magnetic strength
unchauged by shock or temperature variation.
He then produced copper wire in a pure
state, and free from the minutest trace of
iron. Then by refinements in construction. a
new type of jeweled bearing, etc., he finally
gave electrical engineers D.C. voltmeters and
ammeters which could be depended upon to
within % of one per cent. instead of the
5 to 10 per cent. previously obtainable.

MANGANIN AND THE WESTON CELL

Since the resistance of the copper wire
changed with temperature, the circuits of his
instruments had to be kept at the same
resistance by some means. He did this by
discovering an entirely new alloy with
hitherto unheard-of and at first unbelieved
properties, 7. ¢., one whose resistance dimin-
ished with temperature instead of increasing.
This he called manganin, but it should he
called “Weston.” Then as a standard of
voltage he invented a standard cell which
did not change iis voltage with change of
temperature. Later he produced the first
satisfactory ‘A.C. instruments.

This work made possible, for the Afirst
time. the accurate commercial measurement
of electricity, and it is of interest to note
that all the steps are due to one man.

This autoblography copyright, 1924, by E. P. Co.
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WORK IN LABORATORY. “EMPIRE
CLOTH.” SILICON IRON

The first thing done was to put the labora-
tory, which had been allowed entirely to run
down, into shape so that quantitative meas-
urements could be accurately made, for
quantitative work is one of the main secrets
of success in inventing. Then after solving
some bearing metal problems, the matter of
insulation came up. Shellac and nitrocellu-
lose varnish and japan were in use then, and
the dynamos would not stand up, as the shel-
lac, etc., cracked and became hydroscopic.
Here my researches on oils and gums came
in. It had been of course evident to many
that linseed oil would be suitable if it could
be dried quickly and would still insulate.
But the raw oil took weeks to dry and when
driers were used it would not insulate. So
at the Edison laboratory our practice had
been to dip cloth in oil, hang up for two or
three weeks in a warm room, and then cut
the cloth into strips for use.

-But dynamos in those days were not coil
wound, so this could not be used in place of
the shellac, japan, etc, as the dynamos could
not be held up for weeks for drying.

The first step, obviously, was to see why,
the chemical driers, lead oxide, etc., spoiled
the "insulation of the linseed oil when used.
This was soon traced down to the formation
of hydroscopic or water soluble metallic
soaps, by the union of the driers with the oil.
Al the driers used appeared to form such
soaps. It was then noticed that one or two
substances which had not been used commer-

O
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Fessenden’s early theory of the structure of mat-
ter explained the hysteresis of iron by the ir-
regularity of the atoms filling the interstices be-
tween the iron atoms. The illustration shows
this hypothetical structure of carbon steel. The
irregularity of the carbon atom is here supposed
to hinder the free magnetic alignment of the iron
(Fe.) atoms.

cially as driers, particularly borate of man-
ganese, acted, even in minute quantities, very
actively. From the work done in develop-
ing my electrostatic doublet theory of co-
hesion the conclusion had been reached that
cohesion and chemical union differed only
in the presence or absence of ionic charges,
and that, to quote from my paper before the
Newark Electrical Society in 1890:

“The difference between cohesion and
chemical combination is that in cohesion the
atoms are charged similarly in every way
except as regards position, while if any third
substances short-circuit the atoms they become
chemically combined. This is the explana-
tion of a law which will probably be found
true in the near future, 7.e., that no two
substances can combine without the pres-
ence of a third, thus making all chemical
combinations the result of catalysis; plexed
forms of the substances being capable of
acting as third substances.”

Borate of manganese then (and others of
this type discovered later) was simply a
powerful catalyser for oxygen, and might
give a dried oil having high insulation. It
was tried and found to work perfectly. The
dvnamos could be wound and soaked with
this borated oil and placed in a drying oven
and the oil would dry in a comparatively
few hours. By the addition of suitable gums
in proper proportion, determined by experi-
ment. 100 samples at a time, a fine flexible
highly insulating cloth and tape was ob-
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On the basis of Fessenden’s theoretical consid-

, erations, it was shown that iron alloyed with
some element whose atoms were larger than the
iron atoms and which were nearly spherical
would have lower hysteresis losses than carbon
steel. That the conclusions derived from Fes-
senden’s theory were valid is evidenced by the

high magnetic efficiency of silica iron.

taired, similar to what is now known as
Empire cloth, which proved very durable,
samples now 35 years old still being appar-
ently. unchanged.

The results were in a way almost too
good, for Nassoy came in one day and com-
plained that it was cutting down the profits
of the repair department as of all the dyna-
mos insulated this new way during the past
year only two had come in for repairs, and
one of these had been struck by lightning.
However, the reputation built up covered
this loss many times over and orders came
in so fast that there was difficulty in filling
them.

INSULATION FOR DYNAMOS FOR
MAXING ALUMINUM

Hall had invented the first practical
method of making aluminum by electrolysis,
the method which is used today. We got
orders for the dynamos. These were low
voltage, about 30 volts if I remember, and
200 hp., which was a large dynamo in those
days. The overload was at times excessive,
amounting to a short circuit, and the mechan-
ical stress on the windings was very high.
It was clear that no organic insulation would
do. I had noticed some years previously
that if cord made of pure ashestos was
soaked in silicate of soda, dried and heated,
the whole turned to a sort of opaque glass
but retained a certain degree of flexibility,
and of fair insulating quality. I gave in-
structions that the large copper straps, three
or four inches deep and about a halif-inch
wide, should be insulated in this way and
laid in their grooves in the armature sheets,
and the dynamos shipped so. This horrified
the testing department, accustomed to meas-
uring dynamo insulation in megohms, espe-
cially when it was found that a whole bank
of several hundred lamps would light up
between adjacent windings. However, an in-
ventor must never- be intimated by what ap-
pear to be facts, when he knows they are
not, so the dynamos were shipped and noth-
ing heard from them, except orders for two
more, and the report that they worked all

right, but that the brushes used to get red’

hot.

JOB ORDER SYSTEM. BALDWIN LOCO-
MOTIVE WORKS

The new types of dynamos and motors we
were putting out developed problems which
could not be solved by the regular field men,
so a great deal of outside duty was thrown
on my shoulders, straightening out the work-
ing of street railways, lighting plants, paper
mills, manufacturing plants, etc. In addi-
tion to this, having unfortunately some spare
time after fixing up an incandescent and
street lighting plant, I volunteered to go
over the books of the plant and find out
why they were not making money. Here
my early banking experience came in handy

www.americanradiohistorv.com
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and the quite undesired result was that in a
very short time they were sending me all
over the country to doctor up financially
sick plants, and this cut very badly into the
time available for scientific work "in the
laboratory. About this time also I intro-
duced a new system of accounting into the
office, what I called the “Job Order” system,
which later came into general use in works,
as it enabled jobs to be kept track of much
better than with the old classical system of
accounting.

One interesting outside job was at the
Baldwin Locomotive Works, which had in-
stalled our motors on some new 100-ton
cranes, much larger than anything previously
used, and had bought some compound dyna-
mos to drive them. Vauclain was the works
manager (he is now the president) and a
very fine engineer and the inventor of the
method of making locomotive driving wheels
by forging dies. When the cranes were
working Vauclain, whom I liked very much
in spite of his insisting on calling me “the
parson,” said he was using altogether too
much coal to drive the works; how could
he save it?

Looking things over and making a few
calculations on the emissivity of the steam
pipes used in carrying steam to the great
number of small engines scattered all over
the plant and on their efficiency, etc., I told
him that the only way was for him to throw
out all his steam drive system, as two-thirds
of the steam energy was being lost from
condensation and from the inefficiency of the
small engines, and that he should put in
motors driving groups of machine tools and
furnished with electricity from large dyna-
mos and engines located next the boilers.
He asked how much it would cost. I made
a careful estimate, an appalling amount.
But Vauclain was game, and asked me tec
work out the details, offered me the job
of superintendent of motive power for the
works at four times the salary I was get-
ting, and when this, with real regret, was
declined, told me to take the matter up with
my company and to tell them he wanted
such a plant put in. This was installed a
few years later and T had the satisfaction
of seeing Vauclain’s statement, in his paper
on the working of the big electrical drive
which he had had the nerve to put in, that
it had saved him over 60 per cent. of the
(Continued on page 555)
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One of Fessenden’s important inventions is the

use of silicon iron wire for leading-in conduc-

tors in incandescent bulbs. The illustration is a
reproduction of the drawing for this patent.
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New [deas [h Receivers

By G. C. B. ROWE

The two receivers described in this arti-
cle are the latest in modern radio engi-
neering design. T hese illustrate the first
attempt to get awqy from the use of the
ordinary dials, such as we now use.

ITHIN the last year there have been
improvenients beyond number in the
design of radio receivers. The work
of the radio engineers has, however, been
concentrated mainly on improvements in the
circuits used and the apparatus and instru-
meunts, with comparatively little attention paid
to the outward appearance of the cabinet.
However, in the receivers that will appear

on the market this fall, not only are the
circuit and its necessary instruments im-
proved, but more attention than ever before
has been given to the appearance of the sect
as a whole.

A departure from conventional receiving
equ'pment design is shown in the set illus-
trated in the accompanying photographs.
The main feature that is stressed is that
there are no dials to turn in order to tune
in different stations, there being but one
adjustment to make.

This adjustment is made by rotating the
cover of the set. Attached to the knurled
kaob shown in the center of this movable
cover is a pin attened to a rotating shaft
which controls two variable condensers that
tune the one stage of radio frequency am-
plification and the detector unit. There are
five tubes used. As mentioned above, .there
is one stage of radio frequency amplifica-
tion, detector and three stages of audio fre-
quency amplification, the last two of these
being resistance coupled.

The rotating cover is removable. Under
this there is a sub-panel of wood on which
is mounted an adjustable resistance and the
top of a rheostat. As may be scen, the
vacuum tubes are inserted through this panel
with their tips just clearing the movable

m i 1

How the ‘‘dial-less”
receiver is tuned.
The cover turns o a
shaft at 1 and on the
rim of the cover is
space provided for
the stations’ call let-«
ters. This receiver
was invented by Mr.
C Blackmore.

cover. Once the rheostats are set, they need
no further adjustment and so are hidden by
the cover,

On the side of the set are two handles;
one controls the volume and the other is
an adjustment for the variable condensers.
The volume control lever, when placed on
the left side of the slot, disconnects
the "A” battery from the fila-
ments of the tubes, and
when moved across to the
right side, oper-
ates a rheostat that
controls the fila-
ment current. The
second lever moves

L e T

How the set operates.
The spindle, 1, turned
by the cover rotates
gear, A. This turns the
upper condenser and
also the lower conden-
| ser through the float-
+\ ing gear train B and
@/' C. Lever 4 equalizes
the capacities and 3

controls the rheostats.
--Q
-

P I PR e

one of the two
variable condensers
through a system of
gears so that the mov-
able plates of the con-
densers can be placed in
such a position that they com-
pensate for any changes in the

the radio frequency
transformer or the
fixed coupler.
When the movable
plates of one con-
denser are set in
relation to the

ARIITII TR £

The revolving cover
is supported by the
plate, 1, which is at-
tached to the shaft to
which is fastened the
variable conden-
ser gears. The point-
er, 2, indicates the
call letters written
on the rim of the
cover. The controls,
3 and 4, are the con-
denser phase adjust-
ment and volume
coatrol respectively.
Photos on this page
Courtesy Ohio
Stamping and
Engineering Co.
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plates of the other, the settings remain in
a fixed relation throughout the whole range
of capacity.

As has been mentioned above, the top
cover of the receiver rotates, and is fastened
to the shaft on which is mounted the gexr
train that operates the two variable con-
densers. Around the perimeter of the cover
is a flat, gilded strip on which may bhe writ-
ten the call letters of the ditferent station:.
As each station will come in at a different
point on the perimeter of the cover, there
i1s sufficient space for a great numbeg of
call letters.

The apparatus is mounted on the under
side of the wooden panel, which is, in turn,
covered by the revolving lid. The receiver
15 16 inches in diameter and is 815 inches
in height. There are two binding posts on
the opposite side of the set from the control
levers for the antemna and ground connec-
tions and also two jacks for phone or loud
speaker connections.

There are numerous radio engineers tha:
have been working for many months to get
the correct combination of circuit and cabi-
net. One receiver, which is the result of
the work of Robert E. Lacault, is shown
in some of the accompanying illustrations.
It scems that the goal of the designers last
vear was to make the tuning of a receiver
as simple a matter as possible and, there-
fore, Mr. Lacault has his receiver tuned
with but two controls. These controls are

two levers that project through the front
of the cabinet and travel around the cen-
tral grill work, which covers the horn of
the loud speaker that is inclosed in the cahi-
net.

As may be seen in the photograph ef
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Rear view of Lacault’s receiver, showing the gears that drive the variable condensers.
are on the shaft attached to the levers and those numbered 1 and 4 are on the condenser shaft,

the exterior of the cabinet, the periphery of
this grill work of bronze is marked off by
a4 scale so that the operator of the receiver
can at all times get a station that he wishes
by the method of logging the set.

The only other control is a small knob
to regulate the volume of the set and which,
when turned full to the left, disconnects the
“A” battery from the flaments of the
vacuum tubes. There is also a telephonc
jack for the use of head-phones, if the oper-
ator wishes to try for DX. The amount of
current that is supplied to the filaments of
the tubes is regulated by automatic filament
controls, so that the operator does not have
to worry about their adjustment.

The recciver employs six tubes of the
storage battery type, three of them function-
ing as radio frequency amplifiers, the fourth
~as a detector and the last two as audio fre-
quency amplifiers. Two of the radio {fre-
quency stages are tuned, but the third stage
is fixed. In two. of the radio frequency

Gears 2 and 3

R O T RIS

Front view of the re-
ceiver. The loud speak-
er unit on the left
leads to the bell of
horn, A. The levers,
1 and 4 are shown con-
nected to the shaft car-
rying the gears that
operate the variable
condensers. The posi-
tion of the volume con-
trol is indicated at 3,

TRV T T

Front view of the six-
tube receiver that has
but two tuning con-
trols, indicated at 1
and 4. These levers
move along the periph-
ery of the grill work,
on which is engraved a
scale to be used for
logging. The number
3 indicates the volume’
control.
Photos on this page
Courtesy of Phenix
Radio Corp.
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stages an innovation is introduced in the way
of two resistances in the grid circuits of the
tubes. These resistances prevent thcse cir-
cuits from “spilling over,” or oscillating, at

resonance points and at thc same time in-

crease the selectivity of the whole radio fre-
quency amplifier unit.

The variable condensers used in this re-
ceiver are of the straight-line wave-length
type, which adds a great deal to the sim-
plicity of tuning, as the points at which
the levers are set to pick up the stations are
separated more widely than they would be
with the ordinary type of condenser. The
loud speaker unit used is electrically matched
with the audio frequency amplifier, so that
the impedance is the same. By this means
distortion is eliminated to a considerable ex-
tent, with a corresponding increase in volume.

The cabinet is 24 inches in length, 14
inches wide and is the same height. There
is space inside the cabinet for “B” bat-
teries and the antenna and ground counec-
tions arc made to terminals at the rear of
the cabinet.

The loud speaker system is the result of
careful research work, not only i connec-
tion with the unit, as has been mentioned
above, -but also in connection with the horn,
the contour being adopted after many trials.
This horn is of a special composition whiclt
reduces to a minimum all extraneous vibra-
tions and renders the music and speech out-
put of the highest grade.

There may be used with this recciver
either an indoor or an outdoor antenna sys-
tem. By an indoor antenna is meant a short
stretch of wire inside the room, not a loop
antenna. An antenna of the loop type will

operate satisfactorily on local reception, but
will not give the results on DX work that
the other type will.

The two types of receivers desciibed above
are designed especially for the person who
“knows nothing about radio,”. for they are

made in such a manner that tuning in stu-
tions is reduced to thc fewest possible actions.

Such radio receivers as are herein de-
scribed are but the forerunners of instru-
ments that will tend to make radio a greater
indoor sport than it already is. As quickly
as designers and manufacturers learn that
the present-day radio fan wishes a set that
not only is efficient, but also adds to the ap-
pearance of the room in which it is placed,
the sooner will the industry be placed on a
more stable foundation. A great deal of
credit is due those persons who have experi-
mented along the lines mentioned above, be-
cause it is only by careful research work and
experimenting that radio will finally take its
rightful place among the great inventions of
this age.
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CHINA

Radio in China being

‘Chinese under government con-
Conditions trol, broadcasting i s
permitted only under

special license.. Changes
in legislation permitting a lifting of the
radio equipment embargo are daily ex-
pected. Only in two treaty ports is there
any broadcasting. In Hong Kong there
is a 1,500-watt government station oper-
ating on 330 to 360 meters. The Hong
Kong Hotel Company operate a 100-
watt station, the wave-length of which we
do not kuow.

There is some phone transmission by
department stores and hotels, but it is
sporadic. : .

The Ministry of Commerce has been
working for a year on regulations which
may be acceptable to the Chinese powers-
that-be. When these regulations are
completed to the satisfaction of all par-
ties concerned, China may be expected to
couple its interest (at this rather late
date) to that of the rest of the world in
this field of endeavor.

RECENT RADIO PROGRESS
ABROARD

COLOMBIA

The development of a radio market in
Colombia which' has no broadcast sta-
. tion, is largely dependent upon the com-
pletion and satisfactory operation of the
proposed broadcast stations in Venezu-
ela, Peru and Costa Rica.

AFRICA AND FAR EAST
INDIA

It is necessary in India for one desir-
ing to import radio apparatus to obtain
an imporf license from the Indian Gov-
ernment. Contrary to previous reports,
once this license is obtained, there are no
restrictions whatever on the quantity of
receiving sets which the licensee may
import. Further, the purchaser of a re-

N e

The main difference
between the type of
English condenser
shown in the accom-
panying sketch and
others on the market
is that the pressure is
applied to the movable
plates in a vertical di-
rection. The metallic
casing, C, of the con-
denser forms one plate
of the condenser, the
other being the two
mica-covered plates, E.

sprung into position
between the two insu-
lating plates, B and
D. When the screw,
is turned by the
handle, N, it presses
down on D, which
springs the plates, E,
nearer the outer cas-
ing, so varying the
capacity. A fine ad-
justment is provided
in the knob, X, which
is finely threaded.
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These plates are -

ceiving set must have a license from the
government permitting him to operate
it, but this license need not be obtained
prior to the importation of his receiver.
These regulations also apply to Burma.

NEW ZEALAND

New Zealand is well supplied with
broadcast stations and offers a good
market for receiving apparatus. Ameri-

can radio manufacturers and exporters
shipped to this distant market $23.680

The new type of English inductances with
protective casing.

worth of their goods during the first
quarter of 1925,

SYRIA

-Radio enthusiasts residing in Syria are
dependent upon distant broadcast sta-
tions for their entertainment. It is prac-
tically impossible to determine what the
possible market for radio apparatus in
Syria will be but it is certain that, until
broadcasting stations are erected and
placed in operation within a relatively
short distance of Syria, only high-priced
receiving sets will be worthy of consider-
ation.

TUNIS

There is one broadcast station in Tunis
—Tlocated in the city of Tunis—but radio
fans are not dependent on this station
for their entertainment as they can readily
receive from several European cities.
Permission to erect and operate a broad-
cast station in Tunis must be obtained
from the government.

It is not required that individuals own-
ing and operating receiving sets procure

a license from the government, but theyv -

must notify the Postal authorities of their
actions. .

The principal radio dealers in Tunis
are the electrical firms. Most of the
receiving sets and radio parts offered for
sale and in use in that territory are of
French origin. The average price of a
S5-tube set in Tunis is 1,500 francs, ap-
proximately ($75.00), and loud speakers
retail at approximately 600 francs
($30.00) each. French manufacturers and
exporters of radio apparatus are-in an
advantageous position, relative to those
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of other foreign countries, to develop the
Tunisian market. These advantages are:
a preferential tariff, ~ which admits

French radio aparatus duty free, the pres-
ent favorable rate of exchange and the
nearness of the two countries to one an-
other.

ENGLAND

B Many more radio ex-

New Type perimenters would use in-
Indyctaﬂce ductances_ of the honey-
Coil apd comb and similar types, if
Mounting the construction were

ARG

more solid. As made at
the present, these coils stand up very well at
first, but tend to loosen in their windings
when used for a censiderable period. In
addition, they are easily affected by mechani-
cal damage, for instance when they are
dropped or otherwise roughly handled by the
experimenter.

An English maker has now brought out 2
new style of inductance coil, which is claimed
to be more solid than any other type, and is
not likely to suffer from mechanical breal-
down. .o

Fig. 1 on the left shows a coil of the new
design; the winding is contained in the in-
terior, and is protected by the stout hard
rubber discs shown in the illustration. The
central portion of these discs is engraved
with circular lines, so that the coil is easily
held and not. liable to slip:

The interior construction and the method
of fitting the plug-in pins in the lower ends
of the hard rubber discs is clearly shown in
Figs. 2 and 3.

—C. 4. Oldroxd.

An attempt was recent-

Under- Iy made by engineers of
water the British Broadcasting

Transmis- Co. to broadcast from
sion under water. The ex-

periments were made in
one of the large tanks in the London Zoo
Aquarium. The aim of the experiment was

A BRI RN

The antenna induct-
ance with a variable
antenna reaction ar-
ranged for panel
mounting covers a
wave - length range
from 175 to 4.000 me-
ters. On one end of
the tube, on which is
wound the coil, is
mounted a special
dead-end tap switch.
The antenna reaction
is operated from the
front of the panel by
means of a gearing,
allowing adjustment tof
a fine degree. The in-
strument, when used
in conjunction with a
variable condenser.
forms a complete re-
ceiving circuit.

Bk i
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to ascertain, not whether fishes speak, but
whether they actually communicate by means
of any special sounds. The results of this

most interesting experiment have not, as yet, .

been divulged to the eager thousands who
were not so fortunate as to hear this pro-

gram.
t.i __—'-‘77 —
SPAIN

oo s On page 99 of the July
¢ Broadcast [ npumber of “El Exporta-
E vs. i dor Americana,” the
E Perifonia % Spanish issue of The
P i

weenn® - daperican  Exporter, ap-
pears an interesting article discussing the
Spanish translation of the English word
broadcasting and its derivatives. It is point-
ed out that the distinguished Spanish philolo-
gist, D. Julio Casares, published a treatise
on the question in the Spanish newspaper,
A B C on June 6, 1924

[t is said that the Spanish word “radiodi-
fusién” has made little headway toward re-
placing the FEnglish “broadcasting.” The
English term is so much mutilated in print

and speech in the Spanish-speaking countries
that the “purists” are crying for an author-
ized Spanish form. The Spanish Academy,
slow and conservative, has not acted. Dr.
Casares proposes perifonia and its deriva-
tives. Perifonia is composed of the Greek
elements peri, around, in every direction, and
fone, sound, It would make a better inter-
national word than the English term, it is
claimed. The English forms would be: To
broadcast, perifone; by broadcast, by peri-
fone; broadcaster, perifonist, etc.

(The words are analogous to our words
telephone, telephoned, etc—Ed.)

Since Esperanto is winning recognition as
the world radio language, perhaps a more
generally acceptable international word for
broadcast would be the Esperanto: disaudigi
—dis, to scatter in all directions; audi, to
hear; iy, the suffix which means to cause to
be done, thus: disandigi, to cause to be heard
in all directions, pronounced: Deces-ou-dee-
gee.  Derivations: disaudigi, to broadcast;
disaudigado, broadcasting; disaudiganto,
broadcaster; disanudiga anoncisto, announcer,
etc.—J. D. Sayres.
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ADJUSTABLE SCREW AND LOCK NUT
TO ADMIT ANY SIZE CRYSTAL

DUST- PROOF

HANDLE TO ROTATE
REMOVABLE LID

CRYSTAL AND
PRESENT ANY FACE
TO CAT WHISKER

The feature of this English crystal detector is

that both the crystal and the catwhisker can be

adjusted. The crystal is held between two jaws

and can be rotated so that any part of it may

be presented to the catwhisker, which is held

in a chuck attached to the handle that works
in a ball-and-socket joint.

Esperanto Broadcast Lessons

PART I
ALPHABET

The five vowels have the intcrnatiopa]
sound, practically the same as Spanish
or Germaun: a, ah; e, eh; i, ee (always
as i in machine); o, oh; u, oo (as u in
Ruth).

Those consonants which have ounly one
sound in English are the same in Es-
peranto: b, d, £, k, , m, n, p, 1, t, v, z
The r should be slightly trilled.

., w, X, y are not used.

c. tso: & cho; g, go; &, jo; h, ho (same
as English); h, hho (as the German or
Scotch ch, strongly aspirated; appears in
but few words); j. yo (as j in hallelu-
jah);: j, zho (as s in pleasure or measure,
or French j in je); s, so; §, sho. .

aj as ai in aisle; ej as el in vein; o)
as oy in bov: uj as uj in hallelujah; ail
as ou in house; ell, eh-oo said quickly
like ehw.

ACCENT

Always accent next to last vowel:
Es-pe-ro, Es-pe-ran-to, ju-na. Eti-ro-po.

There are three combinations of letters
which need a little special attention for
English-speaking students: Kv, kvar,
kvin. kvieta. Kn, knabo, knedi. Sc, scio
(sts-ee-0), sceno (stse-no), eksciti (eks-
ee-tee).

As it is of first importance in the study
of any language to correctly master the
pronunciation at the beginuing, I cannot
overemphasize the need of each student
following me closely in all the Esperanto
text, diligently pronouncing after me all
words and text which I indicate for that
purpose.

WORD ENDINGS

Each class of words in Esperanto has
its distinctive letter ending, so that you
know at once to which class a word be-
longs: Nouns (names of things) end in
o: patro, father, domo, house; adjectives
(words that describe things) end in a:
bona patro, good father; granda domo,
large house; verbs (infinitive) end in i:
kuri, to run, vidi, to see; adverbs end in
‘e: rapidly. rapide, slowly, malrapide;
present tense of verbs end in as: kuras,
runs, vidas, sees: past tense in is: kuris,
ran, vidis, saw; future tense in os: kuros,

will run, vidos, will see: imperative in

u: Portu al mi la libron, Bring me the
book, Ni iru kun li, Let us go with him;

* President New York Esperanto Club.

~domoj

By JAMES DENSON SAYERS*

The following is the first of a
series of three condensed lessons
in Esperanto, prepared especially
to be broadcast from WRNY by
Mr. Sayers in order that all read-
ers of RADIO NEWS, wherever
situated, may have ORAL PRAC-
TICE in correct pronunciation of
the World Radio Language. After
these three lessons studénts follow-
ing them will be well prepared for
reading, writing and beginning
conversational practice, This first
lesson will be given from WRNY
at 10:00 P. M SEPTEMBER 24,
on 258.5 meters. This will be fol-
lowed by a lesson a month later till
the series of three is completed.)

I L

subjunctive in us: Se mi estus sana, mi
estus feliGa, If I were well, I would be
happy.

When more than one of anything is

indicated it is called the plural. The
plural is shown in Esperanto by the
ending j: patroj, (pah-troy), fathers,

(dohm-oy) houses. Adjectives
describing plural nouns must also take
the plural ending: bonaj patroj, grandaj
domoj.

Pronouns are: Mi, I; ni, we; li, he;
vi, you; (ili, they: 8i, she; gi, it; oni, one,
they. people (abstract); ci, thou (used
familiarly in family or with intimate
friends); si reflexive pronoun: see below.)

To form the possessive with any pro-
noun, add the adjective ending a: Mia
libro, my book; miaj libroj, my books;
lia domo; §ia patro; iliaj patroj.

Oni is used for one, they, people, when
these words are used indefinitely: Oni
diras ke 1i estas ri€a, One savs (or. thev
say. people say) that he is rich.

Si is a very valuable pronoun in Es-
peranto. preventing ambiguity where
such often exists in national languages.
It always refers back to the subject of
the sentence. In “John loves his brother
and his children” we can’t tell from the
English text whose children, but in
“Johano amas sian fraton kaj siajn in-
fanojn” e see at once means the chil-
dren are John’s, not his brother’s.

Mem is used to emiphasize pronouns:
Li batis sin mem, He struck himself (his
own gelf): Si mem venis, She herself
came,
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The sign of the accusative, n, in Es-
peranto is of first importance. Many
persons, not understanding its wusage,
denounce it, but once understood and
used easily, its great value is seen. It
is of such importance because the syn-
tax, or sentence structure, of different
national languages differs greatly.
Therefore, in a universal language. the
German may put his verb wherever he

. pleases, anyvone can place the subject at

the end of the sentence, but as long as
the “n” is used to indicate the object in
the sentence it is clear. “La patron mor-
dis la hundo” means, with instant clar-
ity, “The dog bit the father”; La bildon
pentris la pentristo, The painter painted
the picture.

N renders clear such ambiguous Eng-
lish structure as: “John loves Mary more
than George,” “Johano amas Marion
pli ol Georgo” which can mean nothing
but “John loves Mary more than George
(loves Mary).”

The accusative n is not used after
prepositions: Sur la tero ku8as §tono, On
the ground lies a stone; Antailt la domo
staras arbo, Before the house stands a
tree. But if motion toward something
is to be indicated, the accusative of mo-
tion is used: Li iris en la domon, He went
into the house. The three prepositions
gis, till, as far as, until, up to, al, to,
towards, and tra, through, can mean noth-
ing but motion, therefore it is not neces-
sary to use n following them: Mi iris
gis la rivero, I went as far as the river:
Li venis al mi, He came to me; Ni voja-
gis tra la mondo, We traveled through the
world.

Names of days of the week and months
of the year (usually written with small
letters as is the custom in most coun-
tries) are: Dimanéo, lundo, mardo, mer-
kredo, jaiido, vendredo, sabato. Januaro,
februaro, marto, aprilo, majo, junio, julio,
aligusto, septembro, oktobro, novembro,
decembro.

NUMBERS

Cardinal numbers: 1, unu, 2, du, 3. tri,
4, kvar, 5, kvin, 6, ses, 7, sep, 8. ok, 9.
naii, 10, nulo, 11, dekunu, 12, dekdu, 15.
dekkvin. Multiples of ten are simply
“ten” plus the desired multiple of ten,
thus, 20. dudek, 40, kvardek, 90, natdek.

(Continued on page 482)
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Hard Tubes and Soft Tubes As Amplifiers

HE threec-electrode tube is the heart

of the radio set. Every radio user

knows that these tubes contain a fila-

ment which can be heated to glowing
by a current passed between two of the plugs
in the base, a metal plate connected to a third
plug and an intermediate wire grid con-
nected to the fourth plug. These details of
construction can be observed easily by peer-
ing through thin places in the silvery lining
of the tube especially when the filament is
glowing. Very few amateurs, however, even
those expert in making and operating sets,
have definite notions as to how and why tubes
act as they do when inserted in the various
hook-ups, and still fewer are familiar with
the scientific principles underlying the design
of the tubes. The experimenter interested in
the advancement of radio periormance ought,
nevertheless, to study these matters diligently,
since improvements in any device can be
made only after an adequate understanding
of its present construction and operation has
been acquired.

The fact that the tubes of today are in all
essentials, except degree of vacuum, prac-
tically identical with those intreduced by
DeForest back in 1907 might be thought to
indicate that room for improvement exists in
this field. TLet us consider briefly certain of
the fundamental characteristics of present-
day tubes.
those characteristics which belong. not only to
the three-electrode tubes, but also to the
two-electrode and four- electrode tubes used
in certain special connections in the radio
art.

HOT CATHODE AND COLD CATHODE

TUBES

The practical uses of vacuum tubes depend
on the movement through them of streams
of electrons—those elementary particles
which constitute negative electricity. This
movement is maintained by an electric field
between a positively charged electrode in the
tube called the anode and a negatively
charged electrode called the cathode. One
method of classifying vacuum tubes is based
on the nature of the cathode: 1. cold cathode
tubes, where the cathode is merely a metal
plate or wire and, 2, liot cathode tubes,
where the cathode - is a filament which can
be heated to incandescence. It is evident
that all the ordinary radio tubes belong in
class 2. However, readers.of this periodical
will recall that the September issue con-

In this survey we shall consider.

anhd Detectors

By PROF. C. B. BAZZONI, Ph. D.

The first par; of an article telling about the [undamental characteristics and functions of b L ?

different types of electron tubes.

tained (page 293) a description of a new
cold cathode tube which has been used as a
rectifier in a “B” battery eliminator and for
other radio purposes.

HARD TUBES AND SOFT TUBES

In hot cathode tubes electrons are pro-
duced continuously from the hot filament
itself (the so-called thermionic emission)
and, being drawn over to the anode, pro-
duce a relatively heavy current through the
tube, which would be maintained even if
the air or other gas were completely re-
moved. . In cold cathode tubes, on the other
hand, no electrons are produced directly irom
the cathode. The electron siream on which
the current flow depends is built up through
an clectrical “break-down” (ionization) of
the gas atoms in the tube. Cold cathode
tubes - must, therefore, contain a certain
amount of gas.

A second useful classification of vacuum
tubes is made on the basis of degree of
vacuum, that is, on the amount of gas in the
tube. From this point of view tubes are
cither “soft” that is, with a considerable
amount of gas in them or “hard” with as
good a vacuum, 7.e. as little gas, as is possible
with present-day air-pump facilites. It is
plain from what we have already said that
cold cathode tubes must be soft, while hot
cathode tubes may be either hard or soft.

HARD VACUUM, HOT CATHODE TUBES

The hard vacuum, hot cathode tube is in
principle the simplest of all vacuum devices
although, on account of the mechanical dif-
ficulties of producing and maintaining the
hard vacuum, it was the latest type to
attain any sort of perfection. The 201A and
301A tubes are examples of this type. In
the filament of such tubes, as in all electrical
conductors, there are many millions of free
electrons, that is, of electrons which circu-
late freely amongst the atoms of tungsten
which make up the filament. These free
electrons move about in the cold filament at
high average speeds—say about thirty miles
per second—on paths rendered very short,
broken and irregular by frequent collisions
with the tungsten atoms. FEach time an
electron hits an atom it stops or hounces off
in another direction, but the speed averaged
over a second is nevertheless high. At the
surface of the filament certain skin forces
act sufficiently to prevent any electrons which
come up to the surface with these velocities

@Mw.
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{from escaping through it. Ii now heat he
applied to the filament the electron speeds
will be increased—the heat energy being, in
fact, merely the cnergy of motion of the
clectrans and atoms—and some of them will
then be able to worl out through the surface
of the filament into the surrounding space.
The hotter the filament, the more electrons
will work out in each second.
THE THERMIONIC EMISSION

These electrons make up the {hermionic
emission, so named by O. W. Richardson,
who first explained the effect in 1903. If there
is no positively charged electrode in the neigh-
borhood of the emitting cathode, the elec-
trons will merely form a cloud around the
hot wire and will act to repell the electrons
coming up to the surface back into the fila-
ment, thus putting a stop to the ‘emission
aiter a certain density of the cloud is
reached. This, for example; is the condition
in an incandescent lamp where we have a
glowing wire but no second electrode. In
radio tubes the plate is kept 45 to 90 volts
positive, referred to the filament, by the “B”
battery and consequently the electrons, com-
ing out of the filamert as a result of its high
temperature, {ly over to the plate making up
the “plate current.” If the filament is made
very hot. as for instance when a tungsten
filament is raised to 2,000 to 2,500 degrees
Centigrade (as is usual in radio sets), an
enormous number of electrons is given out
in each second; enough, at the highest tem-
peratures, to make up a eurrent as large as
four amperes for each square centimeter of
filament. Under these conditions there will
be a very large number of electrons on their
way over in each unit of volume of the
space between filamuent and plate ar any
instant.

SPACE CHARGE

This distributed cloud of electrons is. or
course, a distribution of negative electricity
and is referred to as “negative space charge”’
or merely ‘“space charge.”  This space
charge, being negative, will evidently act to
repel fresh electrons coming out of the fila-
ment so that when it becomes dense enough,
it will stop or, rather, limit the thermionic
emission. [For any given plate voltage a
definite upper limit is thus put on the plate
current. Consequently, the plate current can-
not become greater as the filament rheostat
is turned out, since the space charge prevents

Fig. 1. The Thermionic
Emission. S-S is the sur-
face of the filament wire.
The circles enclosing the
letter T represent tungsten
atoms which are roughly
stationary and have a dia-
meter of one-one-hundred-
millionth of an inch. The
dots represent electrons.
which move about at 30
miles per second and
whose diamester is one one-
hundred-thousandth of an
atom. Fig. 2. Space
Charge. The electrons at
any instant in the volunie
S repel electrons coming
from the filament.

*Professor of Experimental Physics, University of Pennsylvania.
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any more electrons getting away irom the
filament in any case. If now the space
charge be in any way reduced while the
filament temperature is above the saturation
value, the plate current will immediately in-
crease, due to the extra electrons which are
thus enabled to get away from the filament.
This simple fact is the fundamental principle
which explains nearly all of the mysteries
of the radio tube.

ACTION OF THE GRID

The wires of the grid serve merely to

increase or decrease the space charge and
thus to alter the strength of the plate current
through the tube. If the grid wire be made
negative, the space charge effect is re-
inforced and the plate current may be com-
pletely cut off—if the grid wire be made
positive the space charge is more or less
neutralized and the plate current may- be
enormously incrcased. Since the fluctua-
tions in grid potential necessary to produce
these effects are very small, the tube is use-
ful as a relay or detector and since the
fluctuations in plate current follow the fluc-
tuation in grid potential very accurately, it
has its wide application as a non-distorting
amplifier.

THE NECESSARY VACUUM

It is scen that the theory of the “hard
tube” involves no mention of gas. Gas must,
in fact, be reduced to a point where the num-
ber of gas atoms between filament and plate
is not large cnough to offer any serious im-
pediment to the passage of the elecirons
across. In first-class hard tubes the air is
pumped out by efficient air pumps while all
the metal and glass parts are being heated
and then the residual air is taken up by cer-
tain chemicals called “getters,” which com-
bine with the gas atoms to form solid com-
pounds. It is the action of these chemicals
which produces the silvery film s.en on the
inside of the glass in commercial tubes. By
this means the gas pressure is reduced to per-
haps one ten-thousand-millionth (1/10,000.-
000,000) of the normal atmospheric pressure.
Now there will still be about one thousand
million of atoms in each cubic centimeter of
the space at this pressure so that such a
vacuum, nearly the best attainable at present,
is very far from perfect.

However, the atoms are so small and the
electrons so mwuch smaller that the chance
of collisions occuring is really very slight at
these pressures. [t can be shown that where-
as, at ordinary pressure, an electron can travel
only about one one-hundred-thousandth of
a centimeter without hitting an air particle it
will, under the pressure conditions in a hard
vacuum bulb, travel on the average a thou-
sand meters (three-fifths of a mile) without
hitting an atom. Since the distance, filament
to plate; is only perhaps five millimeters (a
sixth of an inch) it is evident that the gas
atoms in the hard bulb will not interiere in
any important way with the electron stream.

THE PURE ELECTRON DISCHARGE

An electron discharge of this character in
which gas plays no important part is called
a “pure clectron discharge.” We have here
the simplest, most casily controlled and best
understood type of electron current. It is
possible to design tubes using this type of
discharge so that they will amplify weak
signals into intense ones without introducing
irregularities or distortion. . For straight
amplification work the hard tube has, there-
fore, the widest use at the present time.

Although the hard tube gives satisfactory
service as an amplifier it leaves much to be
desired when used as a detector in radio cir-
cuits. It is, in the first place, entirely too
insensitive to come up to the demands of
modern practice. Compared to galvano-
meters and similar detecting devices used for
analogous purposes in the laboratory,. the
tube detector must be ranked very low in-
deed in sensitivity. Numerous attempts have
been made to remedy this defect. The re-
generative recciver is one of these attempts.
The gas-filled or “soft” detecting tube is

- another.

SOFT VACUUM TUBES

The “soft” or low vacuum tube was the
type in general use for all radio purposes
prior to 1914. The soft tube was used in
those early days merely because, with the air
pumps then at hand, hard tubes could not
be manufactured. They were in subsequent
vears almost completely abandoned in prac-
tice. so that the present generation of radio
amateurs has had.little experience with them.
Experimentation has, however, demounstrated
that such tubes have some really valuable
properties different from those of hard tubes,
properties which people are now beginning
to make use of by deliberately introducing
gas into otherwise hard tubes. This new
line of development is one with which the
amateur experimenter ought to be familiar.

STRUCTURE OF GAS ATOMS

In order to understand the effect of gas on
the electron current through a vacuum tube
we must first bring up a few facts about the
construction of the gas atoms themselves.
Atoms are extremely minute particles of
matter, far too small ever to be perceptible
even under the most powerful microscopes.
yvet they are known to have a beautifully
complex structure—being composed of elec-
trons, the elementary particles ol negative
electricity, and of protons, the elementary
particles of positive electricity. The electric
charge on a proton cquals that on an electron
but in mass they are very different—the
proton weighing about 1,800 times as much
as the electron. Most of the atoms in a tube
from which the air has been pumped and
which has been treated with a “getter” are
probably nitrogen atoms. Each uitrogen
atom consisis of a small central part, the
nucleus, containing fourteen protons and
seven electrons (and having, therefore, a net
positive charge of seven units) and of an
outer shell containing seven electrons. This

. current.
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aggregation is seen to be neutral, electrically.
It is held together by electrical forces of a
definite character and has consequently a
definite structural strength. This means that
a certain definite amount of work must be
done on the atom in order to break it apart
in any particular way. Ior instance. a defi-
nite amount of work must be done to knock
off or pluck away one of the seven exterior
clecirons. This particular amount of work
is the smallest that could produce any effect
on the atom, since tearing out any of its inner
parts would evidently be more difficult and
would therefore require more work,

ELECTRON PROJECTILES

Now an electron drawn over from the fila-
ment to the plate by a 90-volt “B” battery
picks up considerable speed and therefore ac-
quires considerable energy, being similar in
this respect to a brick dropped over the cor-
nice of a high building. 1f this projectile,
the moving electron, strikes a nitrogen atom
before it has fallen far enough to have
enough energy to knock off one of the ex-
terior electrons it will bounce off without
changing the atom. If, however, it strikes
the atom after having picked up the neces-
sary energy in its fall toward the plate, it
will disrupt that atom by knocking off one of
the seven exterior electrons. This will con-
vert the single uncharged atom into two
charged particles called ions—one negatively
charged ion, the dislodged electron, and one
positively charged ion, the remainder of the
atom. The atom is then said to be “ionized.”

The positive ion will be very heavy com-
pared with the negative jon. Since the
nucleus contains seven protons, as stated
above, the positive ion will be, in fact, more
than 12,000 times as heavy as the single elec-
tron knocked off. As soon as these ions are
formed they will begin to move, the positive
ions falling toward the filament and the
negative jons toward the plate. If there are
a great many atoms in the tube so that many
are being struck each second, the extra
electrons liberated will evidently contribute
considerably to the strength of the electron
The positive ions, on the other
hand, are very heavy and therefore clumsy,
so that they do not move as fast as the
negative ones, yet they will exert a most
important influence since, by their presence
in the space between the filament and the
plate, they will neutralize the space charge
and thus cause an increase in the electrons
getting away from the filament.

DETECTING ACTION

I{ the potential across from filament to
plate is not great enough to give the elec-
trons the energy necessary to ionize the
atoms then the discharge will go on very
much like the pure electron discharge de-
scribed above but, if the potential rises,
then at the instant the critical value is pass-
ed and ionization begins the two causes men-
tioned—the cantribntion of the negative ions

(Continued on page 551)

Fig. 3. The ionization of
nitrogen. N is the nucleus:
E, electron projectile fall-
ing toward plate, P; circle
enclosing the negative
sign, one of the seven elec-
and

P
1+

!

trons knocked off; i

circle enclosing -+ is the R

— remainder of the atom. ®
Fig. 4. The nitrogen atom. [N

which has a diameter of ]
1/100,000,000 of an inch. 1

N, the nucleus having a \

diameter of 1/50,000 of

the atom. -, the protons.

- diameter 1/2000 of that of

an electron and 2000 times

heavier. The dots repre-
sent electrons,

o= ——_
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The Luminotron

The photo-electric cell

Bottom view of the apparatus used for the
transfer of light energy into electrical energy.

NE of the most neglected and yet
most mteresting branches of re-

search can be found in the subject

of photo-eleciricity, photo-electric
cells, and the possibilities of their applica-
tion in different apparatus.

The paossibilities of a satisfactory photo-
electric cell would be extremely far-reach-
ing, as, after such a ceil has been con-
structed, the solution would be given for
quite a number of problems that now await
their complete answer aad satisfactory solu-
tion. Of the problems that might be solved
I will name only the following:

1. Autcmatic registration of light inten-
sities at various moments.

2. Automatic signal apparatus.

3. Automatic apparatus for lighting buoys.

4, Measurement of the intensity of dif-
ferent light rays.

5. Reproduction of
upon a film.

6. Talking motion pictures.

7. Telegraphing photographs, etc.; at high
speed by wire or by means of radio.

8. Television. .

As is generally known, the element selen-
ium exhibits to a marked degree the peculiar
property of lowering its electrical resist-
ance when it is illuminated by light rays.
This property seemed to promise at once
the complete solution of the various prob-
lems named. and it may be said that if the
selenium cell had onlv fulfilled its original
promises, most of these problems would have
been actually solved, as the mechanical and
electrical details of the apparatus involved
in several inventions on this subject are of
the greatest ingenuity.

The selenium cell, however, has a sharply
defined frequency limit. Cells made in the
most careful manner are scarcely able to
follow light modulations faithfully in varia-
tions above a thousand a second. Even if
cells of much better quality are produced,
the limit remains far helow the frequency
which would be required for most of the
above prohlems.

A second disagreeable property is the so-
called inertia of the cells. By this it is

sound photographed

*Research Enginecr, Radiall Co.

By Theodore H. Nakken*

PART I

and its applications are here described in a manner that should prove

interesting to students of television.

meant that the cells, after being illuminated,
do not return immediately to the resistance
they possess when in complete darkness.
Means for circumventing this property have
been devised, but these, at best; constitute
a compromniise, :

Another drawback is the fact that for no
apparent reason they can suddenly change
their properties, so that they are, therefore,
entirely unable to act as the controlling
member in apparatus of which a certain
reliability must be demanded.

It was with these facts in view that much
thought and labor have been given to some
kind of photo-electric cell that would be

able to take over the functions of the selen-

jum cell.
THE HALLWACHS EFFECT

The most beautiful line of attack ‘was
given after the discovery of the so-called
Hallwachs effect. This effect may be brief-
ly described as the property of metals to
emit electrons when light, especially ultra-
violer light, falls upon them while charged
negatively. This emission of eleclrons
seems to be. practically instantaneous.

The alkaline metals, like potassium or
rubidivm. show this phenomenon to a marked
degree and even emit electrons when illumi-
nated by the visible spectrum.

We are indebted to the German scien-
tists Elster and Geitel for much of our
knowledge of the actual properties of these
metals and their amalgams and hydrides,
vihich possess the Hallwachs effect to a still
ligher degree than the metals themselves.

The photo-electric cell, as built by Elster
aad Geitel, consisted of a glass bulb which
was silvered over a great part of the sur-
face on the inside, so that only a small aper-

" ture in the silver coating was left open. A

contact was brought through the glass bulb
5o that the silver coating could be brought
mto electrical contact with a terminal on
the outside of the cell. A platinum wire
was fused in the glass where it was free
of the silver coating and formed the second
contact (see Fig. 1). After the glass bulb
had been prepared, pure potassitun, or rubi-
dium, was distilled into the bulb, and upon
condensation the entire silver-coated inner
surface was covered with the metal. After
a sufficient deposit of alkaline metal had

SILVER COATING
£ COVERED WITH
\ POTASSIUM

GLASS BULB \

== =
PLATINUM WIRE T
THE ANGDE

CONTACT WIRE
THE CATHODE

ORIGINAL ELSTER AND GEITEL PHOTO ELECTRIC CELL
FIG. |

An early photo-electric cell.

FILAMENT
GRID HELD CONSTANTLY
AT POSITIVE POTENTIAL

CONTACT PIECE

LATER FORM OF THE CELL CALLED LUMINOTRON
FIG.4
By varying the intensity of light on the plate

of this cell, the potential of that plate can
be varied through wide limits.
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been secured, the bulb was atled with hydro-
gen, which caused potassium or rubidium
hydride to form.

To bring this layer to its highest point
of sensitivity, au electrical discharge was
then caused to pass through the tube. usual-
ly by means of a spark coil. This discharge
caused the hydride to assume a reddish.
bluish or greenish color, depending upon the
alkaline metal used and the degree of in-
tensity of discharge. After this process had
been completed, the tube was evacuated and
an inert gas, like helium or argon, was m-
troduced into the tube at very low pressure.
which again seemed to serve to increase ihe
sensitivity and also to make the cells more
stable in performance.

To obtain the best results from these cells
the platinum wire in the opening (see Fig.
1) was made positive and served as anode,
while a negative potential was applied to
the coating. To secure the greatest re-
sponse it was at all times necessary to bring
the potential difference to the highest pos-
sible point. This practice was very dan-
gerous. as the potential was always held to
the point of hreakdown. Consequently, tie
one operating the cell had, to say the least.
to have great experimental ability. There-

3

THE AUTHORS FIRST CELL
FIG. 2

1, glass container; 2, filament; 3, phote-electric
plate; 4, cathode terminal; 5 and 6, filament
terminals.

fore, the use of the cell for other than pure-
ly scientific purposes. for stance, the meas-
urement of the light intensity of stars, has
very rarely been attempted.

The cells had an additional disadvantage
in that they were subject to fatigue. It
seems that the photo-electric properties of
such surfaces depend upon the presence of
what might be called free electrons, i. e.,
electrons that can be easily loosened from
the atoms to which they helong.

On the other hand, it may be said that
the cells had apparently no appreciable in-
ertia. as it has heen proven experimentally
by Wilson that they possess the capability
of following up to 1,500,000 light fluctuations
per second.

WORKING PRINCIPLES

In his work upon the improvement of
photo-electric cells, the author paid the
greatest attention to the above properties of
the alkaline cells znd built upon this foun-
dation. The underlying thoughts were the
following :

1. Some kind of cell must be devised in
which it is possible to retain all the desir-
able qualities of the alkaline hydrides.

2. No attempt should be made to use the
actual photo-electric currents, as these re-
quire tremendous amplification to be of any
appreciable use.
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3. Means must be provided for constant-
Iy supplying free electrons to the sensitive
hydride.

The very first cell constructed in the
course of the experiments is shown dia-
grammatically in Fig. 2. We see there a
glass container (1) in which is inclosed a
filament (2), and a photo-electric plate (3).
Contacts 4, 5 and 6 were brought to the
outside. This tube was connected as shown
in Fig. 3, where we see the tube connected
to a battery (7) for lighting he filament,
which can be regulated by means of a rheo-
stat (8). If we connect the sensitive plate
by means of a wire (10) to the stem of a
sensitive electrometer (9), we see that the
gold leaf (11) takes a position, depending
upon the electronic charge which accumu-
lates upon the photo-electric plate (3). as
a result of the thermionic emission from
the filament. If light now falls upon the
cell, the photo-electric emission will come
into play. and therefore the plate will lose
some of its charge, with the result that we
see the gold leaf fall down and take a sce-
ond position. as indicated by the dotted line.
As soon as the light source is removed. the
gold leaf takes its original position. We
can make this effect even stronger by inter-
posing bhetween the filament and the sensitive
plate a grid. which is held at a constant
positive potential, as is shown in Figs. 4
and 5.

In the patent obtained on this invention
(U. S. Patent No. 1,522,070), there are in-
dicated other forms worked out to a higher
degree of perfection than the figures given
above, but in practice it was found that the
cell as described is perfectly capable of all
that is necessary to conduct different experi-
ments successfully. The cell in its various
forms was called the Luminotron.

If we take a cell of the form as shown
in Fig. 4 and connect the sensitive plate
directly to the grid of an ordinary ther-
mionic valve, it will be clearly seen that
if we cause the plate of the photo-electric
cell to vary its potential by varying inten-
sities of light, we shall thereby vary the
potential of the grid in the valve, which in
turn will vary the magnitude of the plate
current, according to the well-known prop-
erties of these valves.

WHAT HAS BEEN DONE

We have now succeeded in doing the fol-
lowing:

It the filament of the photo-electric cell.

iz lighted. it emits electrons, which, by the
action of the positive grid; are projected
upon the sensitive plate, which therefore
assumes a negative charge. Here, it may
he added, this constant electronic bombard-
nment, taking place within the tube, seems to
have the very useful effect of coustantly
resensitizing the photo-electric surface. It

PREEE RN RTR R IR T TR PR IL Y

Mr. Nakken’s photo-electric 4
cell and vacuum tube am- %
plifier, X
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The elements of the

Luminotron photo-electric

cell: 1, connection from

plate to socket; 2, grid;

3, filament; 4, potassium
plate.

was pointed out that the original alkaline
cells were made highly sensitive by means
of an electric discharge through the tube,
which really amounts to an electronic bom-
bardment. The same sensitizing seems to
be going on constantly in the cells of this
construction; in fact, it was often found
that cells which were only slightly sensi-
tive after they had been constructed needed
only to be left for about half an hour with
lighted filament to reach the same degree
of sensitivity as the very best specimens.

Now, when light of varying intensity is
projected upon the plate, the latter will, of

DEMONSTRATION CIRCUIT

F1G. 3

A charge of electricity is carried from the
plate (3) by a wire (10) to an electrometer (9),
which causes the gold leaves (11) to spread.

its own accord, emit electrons, and this
emission s greatly facilitated by the fact
that the grid is held at a positive potential
and therefore acts as an anode with regard
to the sensitive plate. The charging effect
of the filament remains constant, of course,
and therefore the potential of the plate
varies in direct proportion with the inten-
sity of the light rays.

As was pointed out, the electronic emis-
sion is absolutely instantaneous, as is testi-
fied by the measurement of the possible num-
ber of fluctuations that can be followed by
a sensitive plate of this description. As
this plate is connected to the grid of a
thermionic valve, the plate current in the
latter will be an exact electric reproduction
of the varying intensities of the light source.

It is the conviction of the
author that in these cells there
appears a phenomenon that has
not heretofore been established.

If a photo-actinic plate under

the influence of light rays emits

electrons, it may be safely con-
cluded that such a plate under
the same circumstances should
show a tendency to resist the
depositing of electrons on its
surface from outside sources,

i.c., the filament. If this be
- true, we should see a second

rcason for the great sensitivity
of the cell. Not only does the
actinic plate emit electrons and
thus lose part of its charge,
but the plate resists the ten-
dency of the filament to in-
stantly replace that charge,
which should be of the great-
est benefit to the sensitivity of
the cell.

At some future time the au-
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thor hopes to go more deeply into this hypo-

 thesis to see whether or not this novel effect

actually exists.

It is evident that it is a fairly easy miat-
ter to combine the different functions of
this photo-electric cell "and the thermionic
valve in one and the same tube. Different
ways of doing this have been given in the
patent réferred to above, but all the cells
described there function only as light de-
tectors by means of the varying potentials
of a photo-actinic plate, which at the same
time acts as grid in a thermionic valve ar-
rangement. :

The - author wants to express here his
great appreciation for the work done and
the assistance given in this development
work by his friend, Prof. Chr. Ries, in
Munich, Germany, who was so good as to
undertake the actual construction of the
cells, and who, as one of the greatest ex-
perts in photo-electric phenomena, assisted
in all phases of the experiments conducted.

This is the first of three articles, the fol-
lowing of which will deal with the appli-
cation of the described photo-electric cell
to a system for recording and reproducing
sound, leading up to the final application in
talking motion pictures, while the third
article will deal with a system of telepho-
tography, cither by wire or by means of
radio, in which article the author will also
deal with the problem of television.

RADIO REACHES THE PHILIP-
PINES

Radio has finally reached the Philippine
Islands in both its commercial and popular
forms. Two rival organizations are fight-
ing for control of local commercial and
broadcast rights. With the advent of broad-
casting the total number of fans listed in the
Islands jumped from about 100 to about
2,000. No definite estimate of fans can be

e

oéf?_-:_
LIGHT SOURCE |

OUTPUT

AMPERITE

alllil

FIG S ]|

Circuit of the apparatus shown in the photo-
graph at the left.

secured, but it is believed that the craze is
now started and that broadcast listeners will
soon be legion, despite the difficulties of re-
ception in that climate.

At the end of 1924 the Bureau of Posts
and Telegraphs reported that there were 41
private radio stations, 39 amateur wireless
licenses and about 85 radio receiving sets in
operation. Of the latter class, 50 réeceiving
sets were said to be located in and around
Manila.
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The Radlo Hook at WRNY

If the performance of the amateur is very bad, the judges on the right indicate their disapproval by the noise-making implements.

EW things have made such a great hit

as the radio hook at Station WRNY,
now used on all Amateur Nights. The radio
ltook is the invention of Mr. Hugo Gerns-
back, editor of Rapro NEews, and it works
as follows:

On Thursday nights, during the presenta-
tion of the Amateur Night feature, the radio
liook is applied just as the old-fashioned
hook. that yanked the amateurs off the stage
on the Bowery, was used in the good old
days, except that the radio hook is more
humare, in that the performer never knows
that it is being used on him.

BTG T ST S nsrns o

N connection with Station WRX\Y,

owned and operated by the publish-

ers af Rapro NEws, the following

should be noted by playwrights and
all those competent to write playlets.
During the fall and coming winter, Sta-
tion WRXY will organize its own group
of players, who will, once or twice a
month, broadcast a number of RADIO
playlets.

There are, of course, many broadcast
plays at the present time, but this is not
at all what is wanted. Station WRNY
requires radio playlets. In other words,
the theme must have something to do
with radio. It may be of scientific, or
other radio interest. It mav have to
do with broadcasting itself, or it may
incorporate ary other radio feature. But
it is quite essential that radio itseli be
played up big in some way or other.

It should aiso be noted that the tech-
nique of a play broadcast is whollv dif-
ferent from that of the usual play. \Vhere
the entire play appeal is to the ear only
it 15 necessary. in order to create the illu-
sion, to resort to all sorts of sound
effects, which it is left to the ingenuity
of the playwright to employ to the best
advantage. The more of these there are,
the better, as a rule, is a play of this kind.

Furthermore, when the audience can-
not see the play, the cast should always

AL TED BRI S !

hears nothing.

Its modus operandi is as follows: Sev-
eral hundred feet away from the WRNY
studio, securely locked into a room, there
are anywhere from six to ten musical and
literary critics. The critics are never twice
the same people, but are usually recruited
irom the desks of newspaper critics. These
critics are seated and wear telephone head
receivers, with which they listen in to the
program from the studio. They have in
front of them a regular broadcast micro-
phone, which is on the air at all times, the
same as the studio “‘mike.” Anything that
the critic says, or any noise that he makes,

$370 Radio Play Contest

be confined to very few players. The
more players there are, the more difficult
it is for the audience, who can distin-
guish the players only by their voices, to
follow their actions. There should not be
more than five plavers in any event.
When submitting manuscripts for radio

CASH PRIZES

First Prize........$150.00
Second “ ........ 75.00

e R T

Third “ ........ 50.00
Fourth “ ........ 35.00
Fifth “ ..., 25.00
Sixth “ o aa.... 20.00

Seventh “ ........ 15.00

...$370.00

o

Total ......

playlets, the playwright should bear in
mind that each playlet must be so ar-
ranged that it may be played in not more
than twenty minutes to a half hour.
Remember, in this particular competi-
tion, that there must be a good deal of
the radio element interspersed through

But the performer

goes on the air along with the amateur’s
performance. The critics have all sorts of
weird noise-making contrivances, such as
cowbells, Klaxon lorns, rattles, horns and
many others. In the studio the announcer
also wears a head receiver for reasons which
will become apparent later.

The amateur goes on the air and does his
stuff. If it is good, the radio audience hears
only the undiluted program of the amateur.
But let it be bad, and immediately the critics
begin their noise-making inferno. which
drowns out the poor amateur who, blissfully

(Continued on page 551)

T e o
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the action, and the greater the number
and diversity of musical sounds and
noises there are, the better.

This competition is open freely to all,
with the exception of the employees of
The Experimenter Publishing Company
and their families.

RULES OF THE CONTEST

All manuscripts must be typewritten,
or in ink. Pencil matter cannot be con-
sidered.

All  manuscripts
flat, not rolled.

A number of prizes are listed here-
with, which will be paid to the winners
at the close of the contest. In case of
a tie, identical prizes will be given each
contestant,

Manuscripts cannot be returned unless
return postage is enclosed.

The publishers have the option of pro-
ducing any play submitted, even if it
does not win a prize. But they will pay
the sum of ten dollars ($10.00) each for
any playlets produced that do not win
prizes.

This competition closes on October 13,
by which time all manuscripts must have
been submitted.

Address all correspondence to EdltOl‘,
Radio Playlets, in care of this magazine,
53 Park Place, New York.

must be delivered

SN T R R BRI BT R s o
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RADIO SET DIRECTORY

. ADIO has now arrived at the stage where receiving sets have

become stabilized to a very high degree.

Inasmuch as ‘there is

continuous discussion as to various features of sets produced

in the United States, Rapio NEws has taken the initiative to present,
month by month, a complete picture of the entire set industry.

In presenting the various sets in a directory of this kind, it is

naturally only possible to touch the high points, and we have there-

fore listed all outfits under a simple classification that will, we hope,

be of great service to the public, as well as to thestrade.

‘We have

439

attempted in this issue to list every set manufactured in this country,
and although we have written a number of letters to all manufac-

turers, not all have replied.

In order to malke the directory complete,

all sets manufactured by any one manufacturer listed have been in-

cluded.

The Directory will be kept up to date, month to month. All manu-
facturers are invited to send monthly corrections as to the various
features of the sets which they produce.

Manufacturer:
A-C ELECTRICAL
MFG, CO.,
E. Fourth St., Dayton,

io
Trade Name: A-C Day-
ton XL-10
Circuit: Tuned radio
frequency
Batteries:
storage
Antenna: Outside
Loud Speaker: Separate
‘Controls: Three
List Price: $115
E

Dry cell or

- “Trade Name: A-C Day-
ton glass-encased
‘Circuit: Tuned radio
frequency
Batteries:
storage
Antenna: Outside
Loud Speaker: Separate
Controls: Three
List Price: $123
* %

Diry cell or

Trade Name: A-C Day-
ton Phono-Set

Circuit: Tuned radio
frequency

Batteries: Dry cell or
storage

Antenna: Outside
Loud Speaker: Phouo-
graph
Controls: Three
List Price: $95
EEE S

Trade Name: A-C Day-

ton XL-13 Console
Model

Circuit: Tuned radio
frequency

Batteries: Dry cell or
storage

Antenna: Outside
Loud Speaker: Built-in
‘Controls: Three
List Price: $185

% % ¥

“Trade Name: A-C Day-
ton XNL-3 Knock-
Down Set

‘Circuit: Tuned radio
frequency

Batteries: Dry
storage

Antenna: Outside

Loud Speaker: Separate

Controls: Three

List Price: $72.50

cell or

Manufacturer: ADLER

MFG. CO.,, INC,
881 B’'way, N. Y. City
Trade Name: Adler-

Royal Model 199
‘Circuit: Neutrodyne
Batteries: Dry cell (All

batteries enclosed)
Antenna: Outdoor or

Indoor
Loud Speaker: Separate
Controls: Three
List Price: $123

PR

Trade Name: Adler-
Royal Model 201A

Circuit: Neutrodyne

Batteries: Storage

Antenna: Outdoor or
indoor

Loud Speaker: Separate

Controls: Three

List Price: $125

Manufacturer: AIRO
MASTER CORP.,
227-239 W. 17th St.,

New York City

Trade Name: Airo Mas-

ter No. 60 Chest

Circuit: Tuned radio
frequency

Batteries: Storage

Antenna: Outside

Loud Speaker: Separate

Controls: Three

List Price: $60

"Trade
A.

* ok ®
Trade Name: Airo Mas-
ter No. 75, Concert
Circuit: Tuned radio
frequency
Batteries: Storage
Antenna: Outside
Loud Speaker: Built-in.
Controls: Three
List Price: $73
PR

Trade Name: Airo Mas-
ter No. 130, Console
Table

Circuit: Tuned radio
frequency

Batteries: Storage

Antenna: Outside

Loud Speaker: Built-in

Controls: Three

List Price: $130

* %k

Trade Name: Airo Mas-
ter No. 150, Console
Highboy

Circuit: Tuned radio
frequency

Batteries: Storage

Antenna: Outside

Loud Speaker: Built-in

Controls: Three

List Price: $150

Manufacturer: AJAX
ELEC. SPEC. CO,,
1926 Chestnut St.

St. Louis. Mo.

Trade Name: Ajax Mar-

veltone

Circuit: Tuned radio
frequency

Batteries: Storage rec-
ommended

Antenna: Outside rec-
ommended

Loud Speaker: None
furnished
Controls: Three
List Price: $43
P

Name: Ajax-

C.S. Crystal Set

Circuit: Crystal

Batteries: None

Antenna: Outside or

socket

Loud Speaker: None

Controls: One

List Price: $5
P

Trade Name: Ajax A.-

C.S.T. Junior. Crys-
tal Set
Circuit: Crystal
Batteries: Noune
Antenna: Outside or

socket
Loud Speaker: Noue
Controls: Oune
List Price: $3

Manufacturer: ALAD-
DIN MFG. CO.,
Muncie, Indiana

Trade Name: Aladyne

Plain Cabinet .

Circuit: Non-oscillating

tuned radio frequency

Batteries: Storage

Antenna: Outside

Loud Speaker: Separate

Controls: Two

List Price: $75

A

Trade Name: Aladyne
Semi-Console
Circuit: Non-oscillating
tuned radio frequency
Batteries: Storage
Antenna: Outside
Loud Speaker: Built-in
Controls: Two
List Price: $100

Manufacturer: AMERI-
CAN RADIO &. RE-
SEARCH CORP.,
Medford Hillside, Mass.
Trade Name: Amrad

Model T-5

Circuit: Neutrodyne
Batteries: Storage (Dry
cells fair)
Antenna: Outside
Loud Speaker: Separate
Controls: Two
List Price: $85
P
Trade Name: Amrad
Cabinette
Circuit: Neutrodyne
Batteries: Storage
Antenna: Outside
Loud Speaker: Built-in
Controls: Two
List Price: $183
Bk %

Trade Name: Amrad
Jewel

Circuit: Neutrodyne

Batteries: Storage

Antenna: Outside

Loud Speaker: Built-in

Controls: Two

List Price: $283

Manufacturer: THE
AMERICAN SPEC.
COMPANY
135-165 Holland Ave.,
Bridgeport. Conn.
Trade Name: ‘‘Electro-

1la” Model 40
Circuit: Tuned radio
frequency
Batteries: Storage
Antenna: Outdoor or
indoor
Loud Speaker: Separate
Controls: Three
List Price: $85
* % %
Trade Name: ‘“Electro-
1a” Model 60
Circuit: Tuned radio
frequency
Batteries: Storage
Antenna: Outdoor or
indoor
Loud Speaker: Separate
Controls: Five
List Price: $60

Manufacturer: AMSCO
PRODUCTS, INC,
416 Broome St.,
New York City.
Trade Name: Melco Su-

preme 5
Circuit: Tuned radio
frequency
Batteries: Storage
Antenna: Either (indoor
recommended) -
Loud Speaker: Separate
Controls: Three
List Price: $163
* % ¥

Trade Name: Melco Su-
preme 25

Circuit: Tuued radio
frequency

Batteries: Storage

Antenna: Either (indoor
recommended)

Loud Speaker: Separate

Controls: Three

List Price: $150

Manufacturer:
ANDREWS RADIO
COMPANY,
Tribune Tower, Chicago,
111

Trade Name: Andrews
Deresnadyne Model M

Circuit: Deresnadyne

Batteries: Storage

Antenna: Outdoor or
indoot

Loud Speaker: Separate

Controls: Three

List Price: $125

* % %

Trade Name: Andrews
Deresnadyne De Luxe
Model

Circuit: Deresnadyne

Batteries: Storage

Antenna: Outdoor or
indoor

Loud Speaker: Separate

Controls: Three

List Price: $165

Manufacturer: APEX

ELECTRIC MFG. CO.

1410 West 59th Street,

Chicago, IlL

Trade Name: Apex Su-
per Five

Circuit: Tnuned radio
frequency

Batteries: Storage

Antenna: QOutside

Loud Speaker: Separate

Controls: Three

List Price: $95 without
accessgrie:

Trade Name: Apex De
Luxe
Circuit: Tuned radio
frequency
Batteries: Storage
Antenna: Outside
Loud Speaker: Built-in
Controls: Three
List Price: $135
% %k

Trade Name: Apex
Baby Grand Console

Circuit: Tuned radio
frequency

Batteries: Storage

Antenna: OQutside

Loud Speaker: Built-in

Controls: Three

List Price: $225

Manufacturer: ARGUS
RADIO CORP,

25 West 18th Street,

New York City

Trade Name: Power
Electric Radio Stand-
ard

Circuit: One stage un-
tuned, two transform-
er-coupled radio freq.

Batteries: Direct from
A.C. or D.C. current

Antenna: Outdoor or
indoor

Loud Speaker: Separate

Controls: Two

List Price: $160

* ® ¥

Trade Name: Power
Electric Radio Model

5

Circuit: 1 stage untuned
2 transformer-coupled
radio frequency

Batteries: Direct from
A.C. or D.C. curent

Antenna: Outdoor or
indoor

Loud Speaker: Built-in

Controls: Two

List Price: $233

PO

Trade Name: Power
Electric Radio Model

30
Circuit: 1 stage untuned
2 transformer-coupled
radio frequency
Batteries: Direct from
A.C. or D.C. current
Antenna: Outdoor or
indoor
Loud Speaker: Built-in
Controls: Two
List Price: $300
EE

Trade Name: Power
Electric Radio Phono
Radio Panel

Circuit: 1 stage untuned
2 transformer-coupled
radio frequency

Batteries: Direct from
A.C. or D.C. current

Antenna: Outdoor or
in¢loor

Loud Speaker: Separate

Controls: Two

List Price: $145

www . americanradiohistorv.com

" Manufacturer:

ATWA-
TER KENT MFG. CO.
4700 Wissahickon Ave.,
Philadelphia, Pa.
Trade Name: Atwater
Kent Model 10
Circuit: Tuned radio
frequency
Batteries: Storage
Antenna: Outdoor or
indoor
Loud Speaker: Separate
Controls: Three
List Price: $80
E I T
Trade Name: Atwater
Kent Model 12
Circuit: Tuned radio
frequency .
Batteries: Storage
Antenna: Outdoor or
indoor
Loud Speaker: Separate
Controls: Three
List Price: $100
B0k %

Trade Name: Atwater
Kent Model 20 com-

it: Tuned radio
frequency
Batteries: Storage
Antenna: Outdoor or
indoor
Loud Speaker:
rate
Controls: Three
List Price: $30
PR
Trade Namet Atwater
Kent Model 20
Circuit: Tuued radio
frequency
Batteries: Storage
Antenna: Outdoor or
indoor
Loud Speaker: Separate
Controls: Three
List Price: $30
P ]
Trade Name: Atwater
Kent Model 24
Circuit: Tuned
frequency
Batteries: Storage
Antenna: Outdoor or
indoor
Loud Speaker: Separatc
Controls: Three
List Price: $100
* % %

Sepa-

radio

Trade Name: Atwater
Kent Model 19

Circuit: Tuned radio
frequency

Batteries: Storage

Antenna: Outdoor or
indoor

Loud Speaker: Separate

Controls: Two

List Price: $60

Manufacturer: AUDI-
OLA RADIO CO.,
430 So. Green Street,

Chicago, Il

Trade Name: Audiola
“Big Six”

Circuit: Tuned radio
frequency

Batteries: Either (stor-
age preferred)

Antenna: QOutdoor

Loud Speaker: Separate

Controls: Three

List Price: $90

PR
Trade Name: Audiola
“Midget”
Circuit: Special non-re-
generative

Batteries: Dry cell WD-
12

Antenna: Outdoor

Loud Speaker: Head-set
separate

Controls: One
List Price: $10
I

Trade Name: Audiola
“Sealed Five”

Circuit: Tuned radio
frequency

Batteries: Eithers (stor-
age preferred)

Antenna: Outdoor

Loud Speaker: Separate

Controls: Three

List Price: $60

Manufacturer: BALTI-
MORE HUB WHEEL
& MFG. CO,,

222 N. Gay Street,
Baltimore, Md.

Trade Name: K Hubco
.Baby Grand—portable
Circuit: Tuned radio
ifrequency
Batteries:
storage
Antenna: Qutdoor only
Loud Speaker: Separate
Controls: Three
List Price: $60
I N

Dry cell or

Trade Name: Hubco
Super Five—Portable

Circuit: Self-balancing
neutrodyne

Batteries: Dry cell or
storage

Antenna: Aerial only

Loud Speaker: Sepa-
rate
Controls: Three
List Price: $150
* * £
Trade Name: Hubco
Baby Grand Port-

able De Luxe

Circuit: Tuned radio
frequency

Batteries: Dry cell or
storage

Antenna: Aerial only

Loud Speaker: Sepa-
rate

Controls: Three

List Price: $70

* * ¥*

Trade Name: Hubco
Baby Grand Console

Circuit: Tuned radio
frequency

Batteries:Dry cell or
storage

Antenna: Aerial

Loud Speaker: Built-in
with space for “A"”
and ‘“‘B” batteries

Controls: Three

List Price: $100

Manufacturer: BILT-

MORE RADIO CO..
Jamaica Plain,
Boston, Mass.

Trade Name: Biltmore

Master R-F Model

Circuit: Tuned radio

frequency

Batteries: Dry cell or
storage

Antenna: Outdoor or
loop .

Loud Speaker: Sepa-
rate

Controls: Three
List Price: $68
* * *

Trade Name: Biltmore
Master R-F  Model
T-5-C

Circuit: Tuned radio
frequency

Batteries: Dry cell or
storage

Antenna: Outdoor or
loo

D
Loud Speaker: Built-in
Controls: Three
List Price $160

(Continued on page 566)
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Rear view of the Balanced Interflex.

(5), (11), (14), and (16), tubes and sockets; (
(13) and (15), audio frequency transformers;

N our August issue I described the In-
terflex Pour. This, as will be recalled,
constitutes a circuit wherein a crystal
7~ detector is placed right in the grid
circuit of a vacuum tube.
Excellent as this circuit is for quality,
quantity and DX ability, it still has two con-
trols; namely, the condenser tuning control

N this article we descrzbe
the first real single-control
tuned radio frequency set

described so far. It has but
one dial or one single control
—no compensation of any
kind. Its volume is tremen-
dous. It does not howl or
squeal, and brings in the dis-
tant stations, all merely by
turning one lone knob. If is
a set which should be particu-
larly popular with the old folk
who do not wish to be both-
ered with more than a single
knob. Stations can be logged
with a single row of ﬁ ures.

and the potentiometer control. Ordinarily,
in radio parlance, the Interflex Four would
be called a 1-dial set. Where two controls
are used, however, it requires a stretch of
the imagination to call two controls one
control.

It has alwavs heen my secret ambition to
produce a multi-tube circuit which has but
a single control, not just a single tuning con-

~ The Balanced Interflex Circuit

By HUGO GERNSBACK

Member American Physmal Society

(4) and (9),

trol and then, stuck away in some obscure

corner, some potentiometer or some comi-

pensating condenser control, or what-not.
The Interflex Balanced Single-Centrol

" Set described here is the re:ultxof :ideas on.

single- control sets which I have--cherished
ever since I wrote. an’edltonal on” the “sub-
Ject which appeared in the Fepruary, - 1923,
issue of Rapro News. I believe .sooner
or later all- set> will “have to come to

real “honést“to-goodness single - control, by,

which T mean ]ust onc mob “and nothmfr
else. - - -- =

The 1deal set - <houkL 1ot o=c111ate, that is,
it should not Jowl “and produce shrieks from
200, meter: -up: to 600 meters.. . Stations
should-éome in without any dhturbmnr noises,
and-all the time there should be’ only one
control or one.kuob to accomphsh thlS

The “circuit described -here: does -all: of
these thm(rs and quite; a good many besxdes.

BNt THEORY Ol‘ LHIS SET

The- Balanced Tuted Interflex Four-A

coniprises’ one “stage of tuned radio  fre-
quency, crystal defector and three stages of

audio frequency, amplification, of which th2

two last-stages are “transformer coupled.

In all. tuned radio . frequency circuits, if
the set howls and squeals on ‘regeneration,
it is recessary to. provide losses.
several methods of obtammrr such losses, but

the one most customary now is to place the -
inductances in the magnetic field of the con- :

denser in such a way that there are certain
absorption losses. But it is apparent that

this'is a very crude.way of accomplishing :
In the first placé, moving the :

these losses.
coils even 1/64 of an inch closer to or fur-
ther from the condensers will make a tre-

mendous difference in signal strength. Fur-.

thermore, the losses are not always fully

www.americanradiohistorv.com

There are

*Radio News foAr October, 1925

A

b MW.:::Z“{

(1) and (6), aperxodxc primary; (2) and (7), secondaries of main inductances; (3) and (8), adjustable lossers;
17) automatic resistances; (12) and (18), automatic filament control

jacks; (10) crystal detector B

straight-line frequency condensers, linked.

realized, and in spite of some comstructiors’
claims, the majority of the sets thus made
squeal and how! most annoyingly.

The coils could, of.course, be made adjust-

" able so thaf they could be moved toward or

from the condenser. This, however, would
necessitate a number of extra controls, which
are not wanted. Furthermore, no" twe scis

ever work alike, because there are certain
e
ONE NIGHT'S PERFORMANCE OF
THE BALANCED INTERFLEX:
Station Clty S Dial  Wave-
: - T Setting length
WNYC New.Y 01k ' 92 526
-WEAF., .New York g . .89 491.5
\VA VA New York . - . 83 454.3
wWQJ - Chlcago 1L, . 74 447.3
WTAM -Cleveland,* O. - 73 389.4
WSAI . Cincinnati, O. 53 225.9
WGR .. _Buffalo, N. Y. s4.5 319
WGBS New. York Do 535 3136
WAHG - RlChll’}O‘Id Hlll "\T . 52,5 3156
KDKA 50- 309.1
WTAS 49 302.8
WPG Atlarmc (xty, N.J. .48 299.8
WCAU  Philadélphia, Pa 40 278
WMAK Tockport, N. - 39.5 273
WJAZ  Chicago, TIL. 397 . 268
WRNY New York 32 258.7
WGCP  New York ! 30 252
WNJ Newark, N: J. 28 233
WOKO :Ncw York 19 233
WODA.: Paterson, N. J. 17 224
‘WIBJ - Chicago, I1IL 13 215.17
The Balanced Interflex takes in the entire
. broadcast range
s

differences of tubes, differences of conden-
sers, differences in coils, and a hundred other
points which are apt to throw the set out of
balance, with no means of rebalancing it.

I have thought of overcoming all these de-
fects by using an original metlhod which, to
the best of my knowledge, has not been de-
scribed before.

Granted that we must have certain losses
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in order to do away with excessive oscilla-
tions, and that a set works best just below
oscdlatlon, the following method was adopt-
ed: Tig. 1 shows the fundamental circuit,
where we have an ordinary variocoupler, in
which L is the untuned aperiodic primary, +
is the secondary, 2 the tickler. It will be
noticed that the connections are rather novel
and that the -tickler, 2, in connection with
condenser, C3, is used as an ADJUSTABLE
“LOSSER.” By means of this arrangement
it now becomes possible to adapt the set not
only to whatever local conditions there mdy
be, such as aerial, ground, as well as tubes,
batteries, but to dozens~of.others,” which we
all l\now vary in everv localm and in every
set.

Referring again to 1”;« 1, it will he no-
ticed' that the circuit from the erid of the

tube to D, through coil 4 and through con- -
is a closed -

nection wire A, back to filament,
oscillatory circuit, while thé losser “circuit
is independent and does not enter directly
into the workings of the regular circuit. The
tickler circuit 2, with its condenser might
just as well bhe disco cted from the closed
oscillatory circuit. -if this. were desired, and
although the results will then not be quite
as good in all -cases, the priuciple still re-
mains the same. Sk )

In this particular circuity if :the tickler
coils, of which two are used“in the Balanced
Interflex, are correctly -adjusted. this set
does a most surprisingsthing. .
can be adjusted-at the low st avallable wave,
say 200 micters, so thafthe circuit is on the
point of oscillation. “If correctly. adjusted.
impossible as this sounds, the same condi-
tion will prevail through the entire b/ oad-
cast range up to 600 meters.

In other words. stations of 200 meters up
to 545 meters will come in with the same
intensity,. with the stations in between as
well. .

In Fig. 2 the complete circuit is shown.
Tt will be seenn that we have two ticklers,
3 and 8. shunted with .005 fixed condensers.

In order to produce a circuit with but a
single control 1t was necessary to link the

N

The ticklers %

Note the pristine appearaﬁce of ‘the real one-control Balanced Interflex.
‘e.. 'Pirone and loudspeaker jacks left and right respectively.

stuck away in a corner here.

two variable condensers, as is shown
in the’ photographic rep1oductions The con-
nect1on is also indicated in the dotted line,
S-1.n Fig. 2.

Reverting to Fig. 2, it mxght be thought
that the tickler 8, with its condenser 19,

Fig. 1. Theoretical circuit of the Balarced In-

terflex. L 4 and 2 constitute variocoupler. .2

and C-3 represents the adjustable losser ground-

ed to the filament. Crystal detector D is in the

grid circuit, making the first tube a detector-

coupled amplifier. Tuning is accomplished by
condenser C-2.

_ will notice is;

This is a side view of the Balanced Interflex Circuit. giving a good idea of the mounting of the

variocouplers and the adjustable lossers.

The figures used are the same for all illustrations.

here is the condenser C-3 shown above in Fig. 1.

WwWWW . americanradiohistorv.com
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No makebelieve controls

should be grounded to the filament of the
second tube at 17. The connection exists,
although it is not immediately apparent.
You may trace the connection from con-
denser 19 through connecting wire A to the
rotor of condenser 9, then through the con-
necting link of the two condensers S-1 to
the rotor of condenser 4. Thence the cir-
cu.t goes-down through tickler 3, which you
grounded on the filament 17.
Tickler 8 m:ght thelefme, be said to be in
ser1es with tickler 3 - B

The photographic illustrations show this
set as” it appeared when completed The
variocouplers used here are factory-made,

. -.but for the constructor swho wishes to build
“his own, I have shown in Figs. 3 and 4 how

the vallocoupler can be bullt at little ex-
pense. It should be remembered, as will be
scen further down, that once the ticklers
are adjusted they are never touched again.
Hence, the construction of the ticklers. need
not be extraordinarily good because- they
are used only when the set is first put into
operation. The illustrations 3 and 4, T be-
lieve, are clear enough to give all. the de-
tails. Ordinary well- seaeoued cardbeard tab-
ing, “lnch has been either shellacked: or
dipped in hot parafﬁn should be useéd. The
tickler construction is very simple. " Nerely
use a 1l4-inch piece of tubing, - throunh
which passes” a threaded 6/32 or 8/32 rod,
which is attached to the tube by ‘means oi
ordmary hexagon nuts, as shown. The hear-
ings can be punched right into the cardboard
and no fear need be felt that they will wear
otit. because the ticklers are not used enough,
as has been mentioned. TFlexible leads go
lrom the rotor to binding post, as shown 1
FFig. 3. I believe the drawings are so com-
pllete that nothing else need be said about
this.

THE DOUBLE VARIABLE CONDENSER

- We now come to the next jmportant con-
sideration, and that is the double variable
condenser. In the Balanced Interflex I found
it advisable to use a straight-line frequency
condenser, which for many reasons is the
most desirable. Two of these were coupled
on one shaft, as will be seen by the photo-
graphic 1llustrat10ns Of course, you can
use either a straight-line {requency conden-
ser or any other condenser for that matter,
to suit your needs. In Fm 5 1 have shown
the means of coupling the two condensers.
The only piece which you will need is the
connecting sleeve, which any machinist will
he glad to malke for you at small cost. When
buvmo the condensers it is necessary to he
on the alert to see that you select one in
which the shaft extends not only on the side
which carries the dial, but on the opposite
side as well, because if it does not, you
cannot make a connection to the second con-
denser.

Quite a few condensers on the market have
a shaft that is extended, and which usually
has a slot at the end. If it has not, you can
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View of the new circuit, taken from above, showing arrangement of the various parts.
Note the mechanical linking between the straight-line frequency condensers (4) and (9) and the neat arrangement of all the

in the circuit below.

easily provide ome with a hack-saw so that
it will fit the tennon of the sleeve, as shown.
The set-screw is quite important, for rea-
sons which will be apparent later.

There are also on the market today con-
densers in gangs of two that you may buy
ready-made, and if you use them, it is, of
course, 1ot necessary to provide any con-
necting sleeve, because such double conden-
sers are usually built upon a single shaft.
The adjustable sleeve method is the better,
. however, as vou will see below.

The two condensers shown in the illus-
_trations are supported by means of a bracket
between the two. In other types of conden-
sers’ it would be better to have an end
bracket, as some of these condensers are

AR
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components.

rather heavy and should be supported from
the end.

The set shown here was made with a panel
7 x 18 inches while the baseboard measures
7 x 17 inches. This was done to save space
and make a compact set. I do not, however,
recommend these measurements to the aver-
age builder, because there is too much cramp-
ing; the panel should be at least 7 x 21,
with a sub-base 7 x 20, if possible. Or even
7 x 24 panel with base 7 x 23 can be used.
It will be noticed that the variocouplers are
mounted right on the panel. This necessi-
tates drilling holes in the front panel, which
have to be filled up afterward. If this fea-
ture is not desired,.the variocouplers may
be placed upon the baseboard, but in that
case we must use the larger baseboard, be-

Radio News for October, 1925
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The same figures are used throughout and are also repeated

cause with the smaller size there would be
no room left, The set can then be wired
as shown in our wiring diagram.

This wiring diagram, by the way, also
shows a new wrinkle: the connecting lines
are drawn in a peculiar manner, with a pur-
pose in mind. As connections are made, a
colored pencil is run over the lines, which
will show you which connections are com-
pleted. If you follow this procedure, you
will leave out no connecting wires.

A front view of the set is also given,
which shows the simplicity of the set. There
is only one knob and the turning of this
knob will not only bring in the locals, but
the DX (distant) stations as well, without

(Continued on page 547)
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RS
+A-B
Fig. 2.

The complete circuit of the Balanced Interflex.

3 —
C I N
o & o
+B LOw  -A- +B AMP.

(1) is the aperiodic primary; (2) secondary; (3) adjustable losser; (4) and (9) mechanically

linked condensers; (6) untuned radio frequency primary: (7) tuned radio frequency secondary; (8) adjustable losser; (10) crystal detector; (12) and
(18) automatic filament control jacks: (13) and (15) audio frequency transformers; (17) automatic resistances (Amperites); (19) and (20) fixed con-

condensers.
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A New Super-Heterodvne

By McMURDO SILVER, A.L.R.E.

—AHIS latest six-tube super-heterodyne
l has been called the “super-autodyne”
since this name is justified by the use
of but a single tube functioning as both de-
tector and oscillator rather than the cus-
tomary separate detector and oscillator tubes
heretofore employed. This tube is termed
the “autodyne” tube, whereas the separate
oscillator is generally called a “heterodyne”
tube. From this the derivation of “super-
autodyne” follows logically. The entire cir-
cuit is still of the “supersonic” type, since
the frequency of the incoming signals is
changed to that of the long-wave inter-
mediate R.F. amplifier.

The circuit of the super-autodyne is shown
in Fig. 1. The first tube, marked V1, is
the combination detector-oscillator, connected
in a balanced bridge circuit. “Tubes V2 and
V3 are the two intermediate frequency am-
plifiers, functioning at sixty kilocycles, and
feeding into the second detector, V4, and
then into the customary two audio amplifiers,
V5 and V6.

AUTODYNE FREQUENCY CHANGER

The first portion of the circuit that ap-
pears to be radical is the autodyne frequency
changer, the circuit of which may best be con-
sidered when isolated in Fig.2. The problem
which has been satisfactorily solved here is
the prevention of the oscillator section of the
circuit from reacting upon the loop or an-
tenna circuit. This is somewhat difficult,
since the two circuits must be arranged to
feed into the same tube, which must oscil-
late at one frequency and “detect” at another,
the actual separation of these two frequen-
cies being but sixty kilocycles throughout
the broadcast range. In terms of wave-
length, the oscillator must be. operated at ten
meters away from the loop circuit at 200
meters, and about sixty-five meters away at
550 meters in order to produce the neces-
sary beat for the long-wave amplifier.

The solution of the problem by the use
of a bridge circuit is due to a Signal Corps
engineer, Jackson H. Presslev, and is very
effective. Condenser Cl tunes the oscil-
lator 'grid circuit, made up of coils L2 and
L3, which are really a continuous winding
tapped at the center. This circuit is caused
to oscillate by means of the tickler, L1,
coupled inductively to L2, L3 in the usual
fashion. The grid condenser and leak RI1,

In this article is described a super-heterodyne receiver of a new type, which can be built in

a very compact style.

C3, aid detection, but do not interfere with
the oscillator circuit. The loop or antenna
circuit, represented by Bl, B2, tuned in con-
denser C2, is connected to the mid-point of
12, L3 and at the joint between CX and
CX. If we assume a condition of balance
to exist between what may be considered the
bridge elements, 12, L3, CX, CX, then
energy induced into this circuit from BI,
B2, CZ will divide equally across the arms
of the bridge, all going to waste except the
voltage drop across condenser CX, across
which is connected the tube’s grid and fila-
ment. Further, since the loop circuit is con-
nected to the bridge circuit at points of
neutral potential, the bridge or oscillator
circuit will not react upon the loop system.

With this arrangement, radiation due to
the oscillator energy feeding into the loop

AT

Panel view of the
six-tube super-het-
erodyne receiver,
which is remarkab-
ly compact, being
but 18 inches in
length.

AU S R 0TI

circuit is automatically eliminated, since the

system is so balanced that this cannot occur, -

unlike the usual “super” circuit where a
separate oscillator feeds directly into the de-
tector grid circuit. With a properly de-
signed super, radiation at its worst is not a
very serious problem, however, since the
oscillator-to-loop coupling is,. for .best re-
sults, so loose as almost to preclude radia-
tion from the loop or antenna system.

So far this system looks excellent, except
for the single point brought out above, wis.,
that the incoming signal is divided and only
a small portion used to cause detection.
Since the detecting efficiency of a tube is
proportional to the square of the applied
signal voltage, it is vitally important that
maximum potential be delivered to the tube
terminals. How, then, is the apparent de-

This top view of the receiver shows how the gang vacuum tube sockets are placed in relation to
the transformers on the shelf.
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ficiency to be ‘made up, since in the autodyne
circuit less than half the signal voltage is
applied to the tube, the balance being lost
in the bridge?

USE OF REGENERATION

. That this efficiency is made up is evident
in a comparison of the autodyne frequency
changer with a standard separate detector
and oscillator frequency changer, for the
signal strength is equal from either system.
and frequently in favor of the autodyne.
The actual manner in which this occurs ap-
pears to be due to regenerative amplification
caused by the tickler, L1, the original pur-
pose of which was to cause the bridge to
oscillate. However, at the same time as it
accomplishes this, it feeds a portion of the
signal energy back into the bridge circuit

where it reinforces that pértion of the sig-
nal in the bridge circuit used for rectifica-
tion, resulting in an even stronger signal
than would at first glance be expected from
the system. o

Were this regenerative” amplification to be
carried out to the limit, it would be neces-
sary only. to feed the signal energy in the
plate circuit back into the loop circuit di-
rectly by means of an additional tickler in
series with L1, but coupled to the loop or
antenna coupling coil at Bl, B2. The re-
sult of such an arrangement, carefully car-
ried out, is a tremendous increase in the
sensitivity of the receiver as a whole, as
well as an increase in selectivity. This lat-
ter condition is due to neutralizing, in the
usual fashion, the loop circuit resistance by
regeneration, a condition which does not
occur in the original balanced circuit of
Fig. 2, since the loop circuit is so balanced
as not to react or be reacted upon by the
oscillator circuit. Hence, any regenerative
amplification obtained in a balanced condi-
tion is merely through the .reinforcing of
that portion of the original signal in the
bridge circuit utilized for rectification.

Having decided to use regenerative am-
plification in the autodyne, we see that a
second tickler is necessary, or some other
means of feeding the signal in the plate
circuit back into the lcop circuit. A sim-
ple method at once presents itself—a slight
unbalancing of the bridge, allowing a por-
tion of the signal energy feed irom L1 into
the L2, L3, CX, CX circuit to get into the
loop circuit. Of course, along with this
comes a portion of the oscillator energy.
but it is indeed a simple matter so to ad-
just one of the balancing condensers, CX.
CX, that just the required value of unbal-
ance be obtained
. This results in sharpenmg up the loop tun-
ing condenser and considerable strengthening
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slight (but entirely negligible) tendency to L2 e . ESP"'"‘B’“‘
. . E 3 , Bent To Shape
radiate. The tuning, as a whole, 1s broad- :

ened slightly, due to reaction of the various
circuits, but this is easily controlled by one
of the balancing condensers, and is rather
desirable, since the system is astonishingly
sharp when perfectly balanced.

The only other unusual feature about the
super-autodyne illustrated is the intermedi-
ate amplifier, which uses but two intermedi-
ate stages rather than the conventional three.
This is made possible by the use of excep-
tionally efficient intermediate transformers,
aperating in a highly regenerative condition.

i the received signal, at the expense of a ‘«-"----«----2“-“-------‘»

IH

)
_:'jj

o ——
T

Pivots'
Here
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o M

This two-stage amplifier gives practically \ OSCILLATOR COUF:LER
the same over-all voltage gain as could be A \5 Mo Cells e CONSTRUCTION DETAILS
obtained from three stages, though it would STATOR )
be possible to obtain proportionately the same Ly
results from any good transformers. L
THE OSCILLATOR COUPLER AND s Rotor Upper Cail Layer Ceil
GENERAL ASSEMBLY L1 Ly” Ly

.Th_t: oscillatm"couplcr may be rmva(le by /] 1op wiEw OF COUPLER \ G“\ m W‘.
winding two sections separated 1/16 inch on ! #
a 2Y4-inch tube, each section containing 28 Showing Disposition | 1
turns of No. 28 D.S.C. wire. The rotor 0f Connection Lugs. 1 8

2 3 4
coil also counsists of 28 turns of the same DIRECTION OF WINDING _

size wire on a 1%5-inch tube, rotatable with-
in the stator tube.

Constructional data on the intermediate
transformers and filter may Dbe found in
TFig. 3. It is suggested, though, that unless

Ly

the builder has adequate measuring facilities Constructional details of the oscillator couvler. Thess plans should be carefully followed to obtain
that he purchase these already tested and maximum efficiency.
matched.

In wiring the receiver, a well-tinned iron  panel alone. These are a councction be- reaches the other lug to which it is to be
should be ecmploved in conjunction with  tween the rheostat and potentiometer and  soldered. Each piece should be bent to fit
resin-core solder. A small amount of paste one hetween the potentiomcter and S1. Bus-  properly. cut to size and then soldered in

place.
CONNECTIONS

The “A” battery should be connected to
its lead, one tube inserted in a socket, switch
) . )
closed, and rheostat R4 just turned omn.
) If the tube lights, it should be moved from
The under side of  :n5cket to socket 1o sce that all “A” con-
the shelf that sup- it N o T1 T YiEaE
ports the gang tube  1CCHIONS are correct. The positive battery
sockets and the in-  lcad should then he counected to the B-45
(ti?rmfediate and au- and B-90 posts. Tf the tube lights, the
t;gnsf‘;:rge:_‘se Tl wiring or assembly is faulty and should he
method of arrang-  checked.  The tube should light only when
ing the instruments  the "A” batiery is connected to the “A”

makes for short
£h leads.
wiring.

SR G

P

Ei

¥

The remaining batieries may be con-
nected and the loop leads run to posts DI
B2 and B3. If the loop is spiral, Bl goes
to the outside lead. B2 to the center fap
and B3 to the inside end. Any standard
loop may Jbe used.

The tuning is quite simple. The tubes
Jhould he adjusted to proper brilliancy by

[

may be used on each connection if desired.  har should be used. straigltened, carefully

but not on any of the fixed condensers. Dbent and cut to proper length hefore any i

Here. comnections may be soldered to lugs  attempt is made to solder it in place. A~ means of the rheostat, and the potentiom-

or to the coudensers dircctly. long piece of bus-bar should not be soldered — cter xet just to the positive side of that
Only two conncctions can be put on the 1o a lug and then bent and twisted until it (Continued on page 532)
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Fig. 1. Circuit dlagram of the six-tube super-heterodyne receiver. The first tube on the left is the combination detector-oscillator, then come two
tubes used as intermediate amplifiers, a detector and two A.F. tubes.
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natioir on the part of many radio fans
when the broadcast wave-lengths are
lowered.” There is also no doubt that the
wave band will be lowered. There is noth-
ing else to be done to clear up thie conges-

a4y T T T T T 1
| SHOWING HOW THE INOUCTANCE
— T OF A COIL INCREASES. AT
SHORT WAYELENGTHS
150
FAN
z p
0o} & [~
x
Q
Fa
C_)
50 R
WAV E LENGTH
~ i | | 5
100 200 300 200 500

FIG 2

A curve taken in a three-circuit tuner, show-
ing the change of inductance with frequency.

tion which now exists in tie ether. Every-
one is expecting it to happen soon. Rapio
News, in its May issue, first made the an-
nouncement of the extension.

There will probably be a great hue and
cry when the extension comes. People will
say: “It has been difficult emough up to
now to cover the range of 550 to 220 meters.
How will it be possible to cover a range of
550 to 150?” .

There will be many arguments pro and
con. but in-the end, no matter how much
arguing is done, ways and means will be
found to overcome the difficulties. At least,
if the total range cannot be covered in a

single step, as is now done, it will have to be -

done in two or more steps.

In the July issue of Rapro Nrws, a means
of overcoming this difficulty was presented
in the form of a three-range receiver, in
which a total wave range of 600 to 140
nieters was covered in three steps by means
of a single switch. Thase ranges were,
approximately, 600 to 400, 420 to 220, 240
to 140 meters.

This not only made possible the covering
of the whole range conveniently, but at the
same time, completely eliminated the crowd-
ing of stations on the dial, thus simplifying
tuning considerably.

As to the possibility of covering such a
wide wave band--that is another cuestion.
Let us look at the problem from the point
of view of the variable condenser, which is
generally employed for tuning. But first
there are three ideas which we must get

The apparatus nsed in making this study consisted merely of an oscillator, on the left, and

Extending

r I‘\HERE is not a shadow of a doubt
..-that- there will be considerable conster-

discuss the matter properly.
THE BASIC PRINCIPLES

The first of -these three is the idea of
capacity ratio. ~This is very simple. It is
merely the maximum capacity of the con-
denser divided by the minimum. In- other
words; if the maximum capacity of the con-
denser is 500 micromicrofarads and the
minimum capacity is 20, then the capacity
ratio of the condenser is 500/20 or 25 to L
This is generally written 25:1. 5

The next idea, that of wave-length ratio,
is just as simple. It is merely the longest
wave-length we are considering, divided by
the shortest. If we are considering a range
of 600 to 200 meters, the wave-length ratio
is 600/200 or 3:1.

The third, and—thank goodness—the last
of these ideas needed here, is that which
considers the relation between the capacity
in the tuned circuit of a receiver, and the
wave-length to be .received. This is gen-
erally known; the wave-length is given by
the formula

A= 1884 VL X C,

in which L is the inductance in the circuit
in microhenries, and C is the capacity in

= v
sz &
<
.
<
o)
£ Z oz
T 28
5% % :
= = P T
I x w .
== This sketch
800} 2 2z g shows plainly
- | how the range
500 |- 4] shifts with the
z addition of
5 o the antenna
400~ gz coil and the
2 & extra turns.
o @
200 e -
100
[o]
FIG |
microfarads. The point that is of import-

ance in connection with all this is that the
wave-length is proportional to the square
root ol the capacity in the circuit.

That is to say, we shall have to quadruple
the capacity to double the wave-length, or
increase the capacity nine times to triple
the wave-length. Or to look at it another
way, we may regard the capacity as pro-
_portional to the square of the wave-length:
to double the wave-length we shall have to
quadruple the capacity, etc.

Having assimilated these basic ideas, let
us now co-ordinate them for the purpose of

a simple receiving circuit, on the right.
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the Broadcast Range

— _ .
i By SYLVUAN HARRIS >
) f i Rather than bemoan the inability of his set to cover the complete broadcast range, let the
LAY radio fan read Mr. Harris' remarks on the subject.
firmly embédded in our crania in order to  analyzing our problem. Suppose we are

considering a wave-length range of 600 to
200 meters. This is a wave-length ratio of
3 to 1. Since the capacity is proportional
to the square of the wave-length, we should
then require a capacity ratio in our tuning
condenser of 9 to 1 to completely cover the
range.

It is a relatively simple matter to cover
a 3-to-1 wave range with a coil and con-
denser isolated in space. But when the coil .
is coupled to another coil, as our secondary
tuning coils are coupled to the antenna coil,
there is another consideration. This is that
the mutual inductance between the antenna
coil and the secondary reduces the effective
inductance connected across the tuning con-
denser.

This was shown recently in Rapio NEWS
LaBorATORY. A simple single-layver coil ras
connected in series with a condenser and
thermo-galvanometer. This coil had a pri-
mary of a few turns wound directly upen
the secondary winding. The circuit was
then excited by a small oscillator, and the
wave-length range of the coil and condenser
noted for both the maximum and minimum
settings of the condenser. ’

This was done by placing the condenser
at the desired dial settings and measuring
the wave-length with a wave-meter at which
the galvanometer deflections were a maxi-
mum.

The primary coil was then connected to
the antenna and ground, and without mak-
ing any other changes in the circuits, simi-
lar measurements of the wave range were
taken. These measurements are given in
the following table:

Maximum Minimum

Capacity  Capacity
Without antenna ...... 550 215
With antenna .......... 507 198

This was not done for the purpose of ex-
pounding a new theory.- The principles have
been known for a long, long time. But it

How to keep from growing -old!
the short-wave stations.

Separating

is surprising how much the antenna-coupling
coil can affect the wave range.

Now, it was noted above that the antenna
coupling has maximum wave-length to 507
meters. This will not permit us to tune
in stations above 507. The present wave
band extends to 550 meters. Suppose we
add a few turns of wire to the coil to make
up for this deficiency. What will happen?

To begin with. we shall reach our 550
meters, of course. But, a: the same time,
we shall raise our lower wave-length' lirit
and instead of being able to tune as low as

: (Continied on page 506) '


www.americanradiohistory.com

Radio News for October, 1925

Does a Straight-Line Freauenhcy
Condenser Exist?

By SYLU&N HARRIS

RTICLES dealing with the straight-

line frequency condenser were pre-

sented exclusively to our readers in

the August and September issues of
Rapio News. These articles by no means
wld the whole story about them; in this
wrticte I shall endeavor to cxplain a few
points that will be sure to arise shortly,
w{ter the fans become accustomed to this
type of condenser. In fact, some of the
difficulties have already arisen, in spite of
1he fact that these condensers have been ob-
tainable only a short time.

EQUAL TO DISTRIBUTED
I CAPACITY IN -A-
1

\ a'

DISTRIBUTED CAPACITY

TRUE INDUCTANCE OF
COJL EQUAL TO INDUCTANCE OF-A-

Fi6. 4 -8-

A coil having capacity as shown in_ (A) is

cquivalent to the circuit in (B), the inductance

of (B) equal to the true inductance in (A)

and the capacity in (B) equal to the coil
capacity in {A).

[_4-: | R I =
T INDUCTANCE RATI0S =
L FOR COILS, L=100.0h T2 ] [
st FIG. 2 HE
i i
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e ek
D s et
o [HE =TT KILOCYCLES FHHHH
o 400 300 1200 1600

How the apparent inductance of a coil depends
on the coil capacity is shown in this chart.

A radio fan came to me a few days ago
and asked if it would be possible for the
straight-line frequency condenser to elimi-
nate what he called heterodyning between
stations. By this he meant the interference
which occurs from the overlapping of the
side bands emitted by two stations. Every-
one knows that broadcast stations are allo-
cated in channels separated by a frequency
nf 10 kilocycles. That is, their carrier waves
differ in frequency by 10 kilocycles (or
10,000 cycles). Tf now, the side bands of
two stations separated by 10 kilocycles ex-
ceed 5 kilocycles each, it is evident that some
of these modulation frequencies will over-
lap, and some frequencies will be received
simultaneously from both stations.

No condenser—in fact, no tuning appa-

SR LR

Sylvan Harris
at his desk.

T LI

The difficulty
lies outside the scope of the receiving set;
it is not possible for the receiver to separate
overlapping side frequencies.

ratus—can correct this evil.

A MISREPRESENTATION

The next thing I wish to talk about comes
as a result of a short article in one of our
contemporary radio periodicals in which it
is stated that “there is not at the present time
(and never will be) any such instrument.”
The writer of that article bases his statement
on the fact that the characteristics of coils,
which are used with the condensers in tun-
ing circuits, vary considerably.

Well, without going much further, I might
say that this is a serious misstatement. Why
this is so will be shown as we proceed. For
the moment, however, I might say that the
design of a straight-line frequency condenser
does not depend at all upon the coil. If the
calibration of the condenser departs from
the lincar because of coil capacity, then the
trouble is aith the coil, and not with the
condenser. In such case, why blame the con-
denser? The poor condenser has already
been blamed for enough trouble.

However, we are not interested in such
pedantic quibbling. We are entirely inter-
ested in the practical side of the matter, and
it is this side that we shall consider here
in detail. Let us state the problem, first re-
calling a few essential facts that were ex-
plained in our August issue. The design of
an S.L.F. condenser is based upon the as-
sumption of constant inductance in the cir-
cuit. It is based upon the formula:

159.3

VILC

in which f is the circuit frequency in kilo-
cycles, L is the inductance in microhenries
and C is the capacity in microfarads. By
assuming L constant, we can take the square
root of L and divide it into the number 159.3
and obtain a constant, K. Then if C is pro-
portional to 1/d% in which d is the dial read-
ing, we have

f = K,

and this formula plotted on graph paper will
give a straight line.

Now, remember that this involves the as-
sumption of a constant inductance. If the
coil which is used with the condenser has
some capacity (distributed), the . inductance
will not remain constant. We may con-
sider the coil having capacity as equivalent
to a coil which does not have capacity con-
nected in parallel with a small condenser
equal to the coil capacity. For example, in
Tig. 1| we have shown at A a coil which has
considerable inductance and a small distrib-
uted capacity. As measured between the
terminals a and b, the coil has a certain in-
ductance which is called the “apparent” in-
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ductance. This is to be distinguished irom
the “irue” inductance, which is the induct-
ance the coil would have if it did not possess
distributed capacity.

In B of FFig. 1 we have shown an equiva-
lent arrangement. We hLave taken the true
inductance of the coil at A (which is the
inductance we should measure between the
terminals a and b if the coil had no capacity)
and have shunted around it a condenser hav-
ing a capacity equal to the coil capacity.
Such an arrangement would give a measured
inductance across its terminals a’ and b’,
exactly equal to that across a and b, ii the
measurements were made at the same fre-
quency.

The arrangement at A in Fig. 1 is con-
verted into the equivalent circuit at B sim-
ply for purposcs of convenience. We can

easily perform computations with circuit B.
We shall now consider how the apparent
inductance between the a” and b’ varies. We
shall call the #rue inductance of the coil L,
and the capacity of the coil C.

We shall now introduce a new idea to our
readers. Many of them have probably heard
of the “resistance ratio” that is considered
in studying the high frequency resistance of
conductors. It is the ratio of the resistance
of the conductor at high frequencies to its
resistance at low frequencies, and is sym-
bolized as R/Ro. So we can have the “in-
ductance ratio,” which is the ratio of the
“apparent” inductance (as measured at high
frequencies, taking account of the coil
capacity), to the inductance as measured at
low {requencies (where the effect of coil
capacity is negligible). We may symbolize
this as La/L, where La is the apparent in-
ductance and L is the true inductance. The
formula showing the relation between these
two quantities is:

La 1

L 1 — 3048f* LC X 10°
in which f is the frequency in kilocycles
and C is the coil capacity in microfarads.
(Continuwed on page 562)
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The calibration curve of an 8. L. F. condenser
is bent slightly by the circuit capacity.
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Another Three-Range Receiver

By the Staff of Radio News Laboratories

Here is described another receiver with a multiple range.

555 meters and uses

N an larticle by W. B. Arvin in the June

issue of Rapro News, our readers were

advised of changes in the broadcast wave-
lengths which may be considered, and which,
in fact. are necessary to obviate the diffi-
culties we now have in tuning, due to the
great congestion in the ether.

Ranto NEws, realizing the great import-
ance of familiarizing its readers with ways
and means of building sets that will cover the
whole range, from 600 to 150 meters, at the
same time eliminating the crowding on the
dials, started a series of articles in the June
issue, describing sets which will meet the re-
quirements. The first of the series was the
three-range receiver described in that issue,
which is a three-circuit tuner. The arrange-
ment of coil and condensers in the circuits is
such that by means of the special switch
described, it is possible to separate the whole
range into three portions. This has the effect
of spreading the whole range out over three
circumferences of the dial. Furthermore,
the whole thing is accomplished by means of
one switch. which is a very novel idea.

Panzsi view of the three-range receiver.

Multi-range receivers have been_designed’
in the past; but as far as the writer knows,
all of them have requlred a number of
switches. . .

The problem is rather sxmple when ‘there:
is only ang tumed 'circuit to consider, but
when we fry. to-make a taded-radio fre<
quency amplifier tune over several ranges, it
meauns that a great deal of convenience and
beauty of design will be lost. This is be-
cause the coils used must be either tapped or
replaceable. If they are to be tappéd, this
means a multitude of switches, for it is
obvious that all the taps cannot be brotught
into one switch. If they were, there would

be considerable coupling between the stages .
which would result in ‘decreased amplifica-
tion.

two stages of radio frequency.

If the coils are to be replaceable, as they
used to be in the days when so many experi-
menters used the honeycomb coils, there is
the same inconvenience that applies to manip-.
ulating so many switches in the case of the

tapped coils. The tendency nowadays is to
make the operation of the sets as simple as
possible, and certainly a half-dozen switches
or coils does not by any means add to the
simplicity of the set.

How the problem will finally be over-
come in the commercial form of set is
problematical. Of course, there is the pos-
sibility of using several switches behind the
panel, all operated by a long shaft, or in-
terlocked in some way by wires or toothed
racks so as they can be operated simultan-
eously by a single knob or lever. This
method, however, is a little complicated for

~the average person to build, but I believe
" that manufacturers of “sets’ may’ have to

adopt it.

. Raplo NEws w111 brmg out Sefs .in thc
“near future employmg these. methods of
range comtrol. *. 07

"There are many experlmenters who are
laboring under the impression that thie wave
range can be increased merely by lowering
the minimum capacities of the tuning con-
densers. The wave range certainly can be
lowered by doing this, but.it can be lowered
only a very lxttle If you don’t believe me,
try this yourself. Connect two variable con-
densers in series, and set both df their dials
at zero. meg the two minimum capaci-
ties in series will give a minimum capacity
somewhere near half what it was. It will
be found that if the set operates at all satis-

It will tune from 40 to

Radio News for October, 1925

By using tube bases as
coil mounts, very servic-
able interchangable induc-
tances are obtained. Coils
of this type are used in
the three-range receiver
described below.

factorily, the wave range will be lowered
only by a few meters.

The set described in this article is the
usual radio frequency amplifier connected to
a detector and two stages of audio frequency
amplification. Regeneration is controlled by
a potentiometer, as shown in the wiring dia-
gram Fig. 1.

The three wave-length ranges are obtained
by means of the replaceaole c011> which are
shown in the accompanying photographs.
These coils are of the basket type. which
anyone can wind himself very easily. The
method of winding is shown in the accom-
panying sketch.

When finished, the coils are mounted onto
an ordinary tube base, which can be heated
and removed from an old burnt-out electron
tube. A bit of sealing. wax suffices to hold
the “coil in place C011> ‘made’in this- fashion
may be bought ‘at the radxo stores, if the
ot WlSh to: Go to thHé trouble
to “roll his own.” - .

The . dlmenalons of the 00113 are all the
same, these dimensions beéing .given below.
They ‘differ only m the namber of turns em-
ployed. “The primary- and secondary coils

‘are wound and tied together by the lacing

string.

The method of winding inductance coils
that is described below w 111 be found to be
one of the easiest for the home set con-
structor.

The set, as described. will give a total
wave range of 40 to 553 meters, and will be
divided into the following ranges with a
0.0005 mfd. condenser:

RFET.

0005 Mf

\ _ 60 TO

.00025 MF.

_“.OOI MF. _

RET

120 V.
——oB+

45 TO 60V.
-~ "o

B+
y
| 2027V Bt

|

1

POTENTIOMETER
400 OH

Fig. 1.
MS that has a wave-length range from

Circuit diagram for receiver

40 to 555 meters.
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This figure illustrates the method of winding

the rectangular coils which are shown in the

photograph below. The pegs are not laid out

in 2 circle as is usual, but follow a rectangu-
lar path. as suggested in the text.

Coill'No! L. aacxmm s 40-180 meters.
Eo1l D0 2 s missem: 100-300 “
Coil Nos' s b e o 224-550 “

The coils used have the following num
bers of turns:

Primary. Secondary.
Coil No. 1.......... 4 8
Coil No. 2.......... 8 16
Coil No. 3.......... 10 40

As a result of thus dividing the range
into three parts, it will be a very easy mat-
ter to tunc to the short-wave stations. where
the ether congestion is very bad at the pres-
ent time. Many stations will be tuned in
which it was heretofore impossible to hear.
It i1s advisable to use straight-line frequency
condensers in this set, as well as in any
other, for additional ease in separating the
stations. The set is remarkably selective
and sensitive, as all multi-stage tuned R.F.
receivers should be. We take great pleasure
in recommending this circuit to our readers
as the second of the series of multi-range
receivers. All those parts of the receiver

({,\,

which have not been described i detail in
this article are the same as those in the
usual tuned R.F. set, so that no one should
have any difficulty in following the wiring
diagram and building the set. To be a little
different, the audio frequency amplifier has
been mounted directly behind the radio fre-
quency amplifier, instead of on a line with
it.  This has the advantage of keeping the
set within small space limits and, further-
more, utilizes a considerable amount of space
of the baseboard which generally goes to
waste.

METHOD OF WINDING COILS

The coils used in this receiver are more
or less rectangular in shape. The reason
for this is that in the set for which they
were designed the apparatus was arranged
as compactly as possible, in order to have
the leads commecting the different instru-
ments at a minimum length; if the coils had
been circular in shape they would have been
too near the interfering magnetic fields of
the transformers.

The coils are 3 inches in length and are
174 inches wide. They are wound with No.
22 D.S.C. wire. The winding form that is
used for the construction of these coils is
laid out as shown in the accompanying
sketch, but with dimensions that are the
length and width of the coil. The pegs on
which the wire for the coils is wound are
spaced approximately one-half inch apart.
There arc fiiteen of these pegs, which should
be 4 inch in diameter and smooth enough
for the wire to be easily slipped off after
the coils have been wound.

i

The Laboratory Staff of RADIO
NEWS has developed another re-
ceiving set that will tune to the °
lower wave-lengths as well ‘as the
present broadcast band. The re-
ceiver described in the following
article tunes from 40 to 555 meters,
which is one of the broadest ranges
RADIO NEWS has ever present- -
ed to its readers.

i

E The receiver is not difficult to -
construct, as there are no compli-
cated switches incorporated in its
make-up, the variation of wave-
lengths being obtained by inter-
changeable coils that are easily con-
structed.—EDITOR.

nin

IR IR sl H)

The primary and the secondary of these
radio [requency transformers are wound on
the same form and should have the number
of turns noted in the table above. Adfter
the primary and the secondary are wound,
they are then bound together with thin,
strong string, so that the coils will retain
their shape. The completed coil is then
placed in the top of an empty tube socket
and the leads soldered to the prongs of the
tube socket. The coil is fastened in place
with secaling wax, which mayv be obtained
from an old discarded “B” battery.

29

Frmorenr s carne s

Rear view of the three-range receiver.

1 is the detector tube; 2, a potentlometer,
6, removable coil for different wave-lengths; 7, +45 volts; 8, +“A” and —“B”’

frequency amplifier tubes;

O
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3 radio frequency amplifier tubes; 4, a rheostat;
10, 490 volts; 11,
13, the grouné binding post.

5, the gridleak;
antenna bmdmg post; 12, audio
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Ham Co-operation—Is [t Dead?

HERE, oh, where has the type of
transmitting amateur gone that

some of us were familiar with

just before the recent World War?

Is there some Sargasso Sea of the ether to
which these souls have been irresistibly
drawn and taken away from the ham game.
or is there some limbo to which they have
strayed? A few moments listening in on
the air any evening during the present time
will quickly convince anyoune who has been
in touch with amateur activities for a period
of ten years or more that some such abode
must have robbed the game of the best men
that ever kept the ball rolling by good oper-
ation and co-operation. Of course, this is
not to say that there are not any good oper-
ators today and that there is an absolute lack
of co-operation among the active amateurs.
There are some good fists left. but evi-
dences of co-operation are few and far be-
tween. Co-operation throughout this edi-
torial is to mean not only co-operation be-
tween individual amateurs who are in per-
sonal contact with each other, but co-oper-
ation on the air as well. In the good old
days before the war, the writer at one time
was making plans for the erection of a new
aerial mast. As things went along he spoke
to several other hams about the proposition
and many meritorious suggestions were put
forward. When the plans were finally com-
pleted. and the day for the erection of the
mast came around, there were at least a
dozen other hams on hand to aid. The mast
went .up in jig time and with little, if any,
trouble. Compare this with the present-day
situation. The writer again had occasion to
design a mast for another ham and super-
vise its erection. Several days before the
date slated for raising the mast, many hams
were asked both personally and via the air
to assist. Some of them assented and others
excused themselves. Possibly a total of ten
said that they would be on hand. On the
day of the raising, just two of them came
around to assist and they seemed to be a
lot more willing to stand around and give

By A. P. PECK

advice than actually lend a hand. Before the
mast was put up they stood around and dis-
cussed various methods by which masts
could be constructed rather than the one
being put into practice. Finally, after much
argument and dissension, the mast was put
into place, but the arguments which were
put forth created so much hard feeling among
those present that the writer decided that
never again would he ask the assistance of
hams in such work as this. He would rather
go out and hire a couple of husky ditch-
diggers who could not even talk English.
Then he would be sure that no personal
feelings would be hurt during the work.
And not only in the erection of masts can
we help each other. Exchanging dope of
all kinds is of great help. WWhen a new
ham starts up, go over and offer to help
him get started right. We are sure that
he will appreciate your offer and some day
he may reciprocate to your own advantage.
Another instance that will strike nearer
home to the radio amateur fraternity in
general is the case of the little private war
that is going on at present within the con-
fines of the second district. It seems that
recently some of the Jersey boys became
dissatisfied with the way the Second District
Council was being run and instead of exer-
cising their prerogative of representation in
the council, they suddenly decided to with-
draw from that governing body. The writer
has talked with several hams, both mem-
bers of the council and of New Jersey clubs.
It seems that mob rule is the only thing
that is responsible for the secession of the
clubs from the council. Certainly not one
of the club members has been able to state
any single valid reason why the clubs should
secede. Their representatives certainly do
not seem to be performing their duty cor-
rectly if they cannot uphold the clubs whom
they represent at the council meetings. Those
members of the council who are blamed by
the outsiders for incompetence are, as far
as it is possible to find out, performing their
duties to the best of their ability. The

council is an up-and-going organization and
certainly has done much for amateur radio
in the eastern section oi the United States.

A typical European transmitter showing a Mui-
lard 7/50 transmitting tube

Imagine what would happen ii the in-
habitants of a town located in any one of
the states of the Union were to decide sud-
denly that they did not like the way the
state was being run, and that they were
going to withdraw from the rule of that
state. If this mob rule were to spread. an-
other Civil War would undoubtedly ensue.

(Continued on page 528)
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At Last--Individual Tube Ratings
By JOSEPH RILEY
ANY users of tubes have by this time
become acquainted w:th the great vari-
ations that are often found in them. Some-
times a tube bought from the local radio
dealer will work. Many times it won't.
Many times, also, it is desirable for the
user or experimenter to know what the char-
acteristics of the individual tube are. but
if he has not the necessary apparatus with
which to run the characteristic curve, he
naturally has to do without it.

Since the advent of many independent
manufacturers of electron tubes into the
radio market some unreliable tubes have
come to our notice. There is no way in
which defects in tubes can be detected at
the dealer’s counter, and the purchaser has
to take the dealer’s word for the reliability
of the product. All that he can generally

(Continued on page 553)
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How Does Your Set Get {ts Power?

HEN you sit listening to a con-

cert as it comes in on the loud

speaker, do you realize where the

power is coming from? And

there certainly is some power coming from

the speaker. Enough of it, in fact, to set

the atmosphere of the room into vibration

with the sound of the voice or music, and

this is no mean quantity. But the power

which comes into the antenna is almost in-
finitely small.

Let us take some illusiration which will

show by comparison just how much energy

is received by the set and how much is

SMALL MOVE -
MENT OF HANDLE
OPENS COCK
ALLOWING LARGE
FLOW

i

FIG 2

An hydraulic representation of the grid action
is given above.

given out by it, so that we may appreciate
just what the set is adding to the incoming
signal.

The ordinary autenua, at average distance
from a broadcast station of the standard
Class "B™ type—that is, a station with an
ourput rating of, say, 500 watts—will pick
up and deliver to the first tube of the set
less than ten microwalts. An appreciation
of this power may be gained when we say
that it 1sn’t sufficient to raise an ordinary

human hair a thousandth of an inch in
one second. Very little power, to say the
least.

But when the signal comes out of the
loud speaker, a great deal of power lhas been
gained in the passage of the signal through
the wbe. In fact, at the terminal of the
speaker, the power is on the order of 15
watts, which by comparison is some power.
Following the example given ahove as to
what this power is able to do, a little figur-
ing will show that the loud speaker power
is sufficient to raise a pasteboard box con-
taining twenty cigarettes one foot in one

By A. P. PECK

second. This illustration is taken from an
ordinary commercial five-tube set and 1s
nothing extraordinary.

THE TUBE A TRIGGER

Now let us see where all this power has
been.picked up in the travels of the signal
through the set. Almost every one knows
without being told that it comes from the
vacuum tube. These little instruments work
very much like a gun. A hunter of big
game knows that he can pull a small trigger,
exerting very little power and bring down
the largest lion or tiger. He knows also
that with his finger alone he would not have
the slightest chance of killing the beast. His
finger and the little force it exerts on the
trigger of the gun simply serve to release
the power held in the cartridge of the gun.
The case is the same in the vacuum tube.
The infinitely small power picked up by the
antenna simply serves to “trigger” the power
which the tube is able to release.

We may compare the trigger of the gun
to the grid of the vacuum tube, and the cali-
bre of the gun to what the enginecers call
the amplification factor of the tube. The
hunter spoken of above would know better
than to go into the wilds of an African
jungle armed with a .22, because he knows
that the trigger, pulled ever so hard, would
not release sufficient power to kill some of
the beasts with which he is sure to come
in contact. He takes a larger gun—one
which will surely do the desired work.

Simply stated, the amplification- factor of
the tube means how hard it will shoot when
the grid is “triggered.” In the ordinary
type of tube, the so-called 201-A or 301-A
type, this power ratio is 5 or 6. That is,
if we put so much power into it at the grid,
we shall receive five or six times that much
power at the output or plate end of the tube.

Now in our set which gave power suffi-
cient to raise the pack of cigarettes we had

five tubes. Into the first one we placed an
infinitely  small power. After it passed
through the first one, the resultant power
which came out at the plate and was de-
livered at the grid of the next tube was fve

GRID IN PATH OF FLOW
\ HEAVY CURRENT

R

2
s\
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FIG. |

This illustration shows graphically how the
grid stands in the path of the heavy *‘B” bat-
tery current.

or six times what passed into the first one.
At the second tube, this increased power
was again amplified five or six times, thus
giving 25 times the original power. Through .
each of the following tubes the power was
dgain multiplied by the amplification factor
so that when we passed the final output
through the loud speaker we had 3,000 or
4,000 times the original power, depending on
what the engineers call the efficiency of the
set, or plainly, “how good it is.”

An instrument which will increase power
in such proportions certamly is an interest-
ing device. Last month, in this place, we
told you of what the engineers aud radio-
tricians call the “characteristic” of the tube.
But at that time we did not tell how the
tube worked. After showing what the tube
is able to do in the line of increasing power,
we may as well explain how this amplifica-
tion is performed. In other words, we shall

(Continued on page 494)
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All About Filters

ELEPHONY has today reached such

a state of development that not only

must the voice be carried in an in-

telligible manner, but it must also be
a true reproduction of the original, free from
distortion and unaccompanied by disturbing
noises. Even the modern practice of teleg-
raphy is beginning to demand the pure wave.
Consequently, it has become necessary to
provide, as nearly as possible, a pure direct
current for excitation. To accomplish this
filters have been employed. At the present
time the most practxcal source of plate sup-
ply in general use is either the D.C. gen-
erator or chemically rectified A.C.

In a previous article—Rapto NEws for
August, 1924—the ~ writer undertook the
study of the wave forms of the predominant
ripples in the generator. Here we found
that the composite ripple consists of its two
fundamental waves, slot ripple and commu-
tator ripple. The slot ripple frequency was

equal to:
No. of slots X R.P.M.
Fs =
60

and the commutator ripple was equal to:
No. of segments X R.P.M.
Fec =

60

That is, a generator having 16 armature
slots and 48 commutator segments revolving
at a speed of 3600 R.P.M. would have a
slot ripple frequency per second of 960 and
a commutator ripple of 2,880. e also
learned that the composite wave form could
be greatly changed by various brush settings
and, in the case of the double commutator
machine, the brushes might be so set that
one commutator ripple tends to neutralize
the other. The slot ripples at both com-
mutators always remain in phase with each
other and no amount of brush shifting will
alter them. The use of the uneven number
of slots doubles the frequencies and also re-
duces the amplitude of the various ripples.
Besides these well-defined ripples there is
present a small amount of disturbance due
to the sliding contact of the brushes on the
commutator. These latter impulses have no
definite. form and are, in the properly func-
tioning generator, very minute in compari-
son with the main ripples. The sum of all
the disturbing impulses in a well-designed
generator is small, usually a fraction of one

By EDWARD W. BERRY

This article will doubtless be greatly appreciated by the transmitting amateur who is not thor-

oughly familiar with the theory of filters.

per cent. of the total voltage of the machine.

The chemically rectified A.C. is an en-
tirely different proposition. The proper use
of an even number of tubes in so-called seli-
rectifying circuits eliminates the half-cycle
interruptions in transmission. That is, the
tubes alternate, one tube or group of tubes
working, while the others are idling. Every
tube is idle for half a cycle. The ripple in
this case is one frequency only, disregard-
ing, of course, harmonics which in modern
power supplies are negligible.

DIRECT AND RECTIFIED SUPPLY

The D.C. generator and the rectified A.C.
supply present the following propo:itions
In the D.C. generator supply there is a large
D.C. component with a small A.C. com-
ponent superimposed. QOur aim here should
be to pass as much of the D.C. as possible
and to completely block out the A.C, or,
more exactly speaking, the fluctuating volt-
age. If in the case of the A.C. supply we
blocked the ripple, there would be no supply

925
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These curves show the reduction in a 250-volt
ripple, with a plate impedance of 10,000 ohms.

left. This means that first it will be neces-
sary to obtain a D.C. component that does
not drop to a small fraction of the maximum
or peak voltage every half-cycle. We must
smooth off the peaks and fill in the valleys,
so to speak. This is accomplished by the
“smoother” type of filter, to be described
below. Having obtained an effective D.C.

© ©

Fig. 1 shows a raw
supply of current
impressed on the
late of the tube.

ig. 3 shows a
choke coil between

Fl6.!

the plate and the
supply. In Fig. 5
the condenser shunt-

FIG.5

© ©

ed across the supply
is also across the
resonant circuit
plate or load. Fig.
9 shows the series
resonant circuit
across the supply.
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©
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F16.3

F16.9
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component from the pulsating output of the
rectifier, the proper use of a “resonant” type
of filter will, practically speaking, eliminate
all traces of A.C. that remain.

We shall assume that the reader has a
working knowledge of the ifunctioning of
condensers and inductances and therefore
will not burden him with it here. If he has
not, it may be obtained from any one of a
number of standard textbooks. Further-
more, a knowledge oi complicated formule
and higher mathematics is not necessary to

G 3 ;‘__/'V'\M
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F52
Ia “"a” is shown D. C. voltage and in “b" a

“C" shows the sum of these
two voltages.

ripple voltage.

effectively filter plate supply from either a
transformer or a generator. A knowledge
of the results obtained by different combina-
tions is a great help in intelligently applving
filters. We shall, then, discuss filters more
from a physical than irom a mathematical
standpoint.

In Fig. 1 we have what we might call a
“raw” supply. There is no attempt here at
any filter. Both the direct current and the
ripple current are flowing in the plate cir-
cuit. The resistance of the path between
the plate and the filament is so large that
it will allow only a small amount of direct
current to flow. The ripple current is sub-
ject to this same resistance. Ii we had a
constant voltage of 1,000 volts at the sup-
ply and the resistance of the path between
the filament and the plate were 10.000 ohms.
the plate current would be .1 ampere. Ii
the ripple voltage had been 10 volts, the
ripple current would have been .001 ampere.
Right now it would be well to settle one
thing; that is, that there are not two kind
of current flowing through the plate. Fig. 2u
is the conventional method of showing a con-
stant voltage. In this case, it is our D.C.
plate supply of 1,000 volts. Fig. 2b shows.
in addition, a fluctuating voltage of 10 volts.
This is the ripple voltage. These two are
in series and the actual! voltage across the
plate is the sum oi the two as indicated in
Fig. 2c. The voltage in our example keeps
changing from 1,000 volts to 1,010 (Fig. 2¢).
Likewise, the current through the plate cir-
cuit keeps changing from .100 ampere to
.101 ampere. It is this fluctuating current.
.001 ampere, that is called the ripple current.
Removing this ripple current means remov-
ing the voltage fluctuation across the plate.
There are two ways of going about this:
Remove it in the supply, or reduce it aiter
it has left the supply. That is. there will
still be the fluctuation across the suppl) ter-
minals, but the fluctuation across the plate
itself will have been reduced by the addi-
tion of a filter between the two. With the
A.C. supply in any of its forms such a:
“raw.” chemically or mechanically rectified
reducing the ripple of the supply is out of
the question. With the D.C. generator the
proper application of ﬁlter~ will not only
reduce the ripple across the plate but in the
machine as well.

CHOKE COILS
In Fig. 3 we have placed an inductance
in series with the plate. This inductance is
no more or less than the common vanety of
choke coil familiar to the newest of ama-
teurs. Its resistance is usually fairly small.
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7a and 7b show
two schemes using
the primary of an
A. F. transformer

for a filter. Fig.
b 8a is a series reso-
nant circuit, and
8b is a parallel
O resonant circuit.
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Therefore, 1t makes but a small voltage
drop in the direct current circuit. But to one path to travel

the small fluctuating ripple current it is a
big hindrance. Before it can force its way
through the coil, the ripple voltage has
dropped and is trying to force it back again.
The actual amount of the ripple current that
does pass the coil depends upon the fre-
quency of the ripple and the inductance of
the coil. The inductance of the coil in this
case is, we may say, a mcasure oi its chok-
ing effect. Without worrying our heads
over the “whys” of the matter, this slowing
up ofi the varying current is accompanied
by a reduction of the fluctuating or ripple
voltage across the plate. If it is reduced
in the choke, then only the remainder can
pass through the plate. Which is which,
is as immaterial to the functioning of the
filter as is the priority of existence of the
hen or the egg to the digestion of a good
omelette.  That is, each comes {rom the
other.

The curves of Fig. 4 indicate the re-
duction in a 250-volt ripple, such as might
come from the chemical rectification of a
500-volt supply, plotted against irequency.
For convenience, we have assumed a plate
impedance of 10,000 ohms. Here it is par-
ticularly noticeable that the inductance used
alone does not discriminate. That is, it does
not suppress any particular frequency or
band of frequencies. It simply tends to lower
the ripple current more and more as the
frequency increases. At the lower frequen-
cies, such as 60-cycle, the one-henry choke,
as scen from the curves, is a very poor ex-
cuse for a filter. Even the 10-henry choke
does not make an effective filter. Besides
the suppressing action, there 1is another
characteristic peculiar to chokes, more espe-
cially the larger types. They store up
energy while the ripple is rising to a peak
and tend to discharge it as the ripple volt-
age tends to decrease. In this way, figura-
tively speaking, they take some of the cur-
rent from the peaks and use it to fill in
the valleys. That is to say, the chokes not
only stop some of the ripples, but also iron
out some of the kinks in the ripple that do
get through. Even with this second char-
acteristic the choke used alone cannot be
classed as a filter.

CONDENSERS

In I7ig. 5 a condenser has been placed
across the supply. This condenser is also
across the plate or load. Let us forget for
a moment the supply and consider that the
ripple remains constant, regardless of what
takes place in the filter or plate circuit. The
condenser, of course, is able to pass an alter-
nating or fluctuating current. The amount
which it passes depends upon the frequency
and the voltage of the ripple and also upon
the capacity of the condenser. When the

direct current comes to point A, it finds but
That is through the
plate. The condenser does not affect it in
any appreciable way. When the fluctuating
current comes to point A it finds two paths—
one through the plate and the other through
the condenser. Some of the ripple current
will be bypassed through the condenser. A
and B are still at ripple potential. Then, in
spite of our bypassing some ripple current,
as long as there is more where it came
from, there will be no reduction in ripple
current. Omne of the most common ecxam-
ples of this is the lighting system in a house.
In a properly wired house, the lighting of
one light will not dim one that is already
lighted. For the condenser to have any fil-
tering effect {rom bypassing, it will be nec-
essary to bypass so much current that the
source of supply begins to show signs of
weakness. This is what takes place in the
case of the generator.

To get a better understanding of this let
us consider a generator with a ripple of 10
volts, a plate impedance of 10.000 ohms and
a 1 mid. condenser across the generator
terminals. The impedance of the path
through A-B at zero frequency, or direct
current, is infinite. By impedance we mean
the resisting properties that the condenser
has to both A.C. and D.C. By infinity we
simply mean a very enornious number. The
impedance of this condenscr decreases very
rapidly with increase in frequency. So rapid
is this decrease that the 1 mfd. condenser
at 100 cyvcles will have an impedance of only
1,595 ohms. Th.s would mean that the im-

100
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pedance through the plate would be about
six times that of the condenser. In other
words, at 100 cycles there would be six times
as much ripple current flowing through the
condenser as through the plate. This ripple
is being bypassed, but it is not affecting the
ripple through the plate unless it is lower-
ing the ripple voltage across the gencrator
terminals, which in this case is also thé voli-
age across the plate. The ripple frequencies
in most generators are very much higher
than 100 cycles with the result that the ripple
flow through the condenser may tend to be-
come even larger than D.C. plate current.

All this time we’ have been considering
that the ripple voltage has remained constant.
Ti1 a generator the great load caused by the
condenser has a short-circuiting effect on
the fluctuating voltage. This action is quite
similar to the drop In the secondary voltage
~of an overloaded transformer. This then is
a very important step for filtering gener-
ators. In the case of the rectified A.C.
supply with its very much larger percentage
ripple, this breaking-down process, due to
the large load required by the filter to do it
and the resulting inefficiency of the com-
plete set, would be out of the question. There
is, however, a characteristic shown by the
condenser quite similar to the second char-
acteristic of the inductance that we have
overlooked. The condenser will store up
energy on the peaks and deliver it to the
load when the ripple voltage is at the hottom
of the valleys. In the case of R.A.C, the
condenser, like the inductance, does not make
a satisfactory filter when used alone.

Let us sum up the actions of these two
when working alone in a circuit. The in-
ductance. is actually suppressing a certain
per cent. of the A.C. component dependent
upon the frequency and the value of the
inductance. The ratio of this suppressed
current to the A.C. current that would flow
if the inductance were omitted may be called
the efficiency of suppression. The curves of
Fig. 6 show this for a 10-volt ripple on one
of the smaller tubes, using a one-henry and
a ten-henry choke. " For comparison the ratio
of bypassed ripple current to total ripple
current with a 1-mfd. condenser under the
same conditions has been plottéd on the same
sheet. It is rather difficult to compare the
curves for inductance and for capacity on
the same shcet as that for the inductance
shows actual per cent. efficiency. The insert
curve shows that, at about 8 cycles per scc-
ond, the bypassed current has become equil
to the plate ripple. At 100 cycles the curve
shows that 92 per cent. of the total ripple
current flowing is passing through the con-
denser. From the foregoing we may con-

(Continued on page 466)
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the ratio of the suppressed part of the A. C. component to the total A. C. This

may be called the efficiency of suppression.
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SPREADING DIAL READINGS

To most of the fans experienced in tuning
the old-style condensers with most of the
station wave-lengths jammed in the first
quarter of the dial, the arrival of the
straight-line frequency condensers is a great
relief. However, many set owners have two
things to consider; there may be some of
the old-style condensers on hand that are
too good to throw away and the outlay of
money for new condensers, even though they
will facilitate tuning, may not always be
possible.  While the resulting condensers
described below are not -absolutely the
straight-line frequency type, they will do the
work in a most satisfactory manner and do
not involve a great deal of labor in their
construction. .

To make an 1l-plate condenser, that size
being needed in a special circuit built by the
writer, a 17-plate condenser was cut down.
As will be seen later on. the extra number
of plates are necessary, in order to give the
desired capacity, to compensate for the ma-
terial that is removed from the rotor plates.
The rotor plates of the condenser were re-
moved and taken off the shaft. Then, with

ROTOR PLATES ASSEMBLY
FIG 2

By trimmir;g off a portion of the movable
plates, a circular plate condenser may be con-
verted into a straight-line wave-length type.

a small pair of shears, a file and emery
paper to finish off, pieces were trimmed in
sizes as follows: i
1st plate was left full size.
2nd plate sector removed equal to 15 dial
divisions.
3rd plate sector removed equal to
divisions.
4th plate sector
divisions.
5th plate sector
divisions.
6th plate sector
divisions.
7th plate sector removed equal to
divisions.
8th plate sector
divisions.
It might be said here that more time and
closer <calculations might produce a truer
curve, but the idea is the same and can be
worlked out for any size condenser for any
curve.
The rotor is then assembled and the unit
replaced. The edges of the high-wave side
will be even, while on the low side the edges

27 dial

removed equal to 37 dial

removed equal to 45 dial

removed equal to 32 dial

38 dial

removed equal to 63 dial

Radio Wrinkles

will fan out and mesh in the sequences oi
the above table. This gives an eccentric
rotor in which the smallest capacities are on
the low waves and load up progressively in
inverse proportion to the frequencies pro-
ducing the straight-line effect.

In tuning: From 0 to 13 is a 3-plate
vernier condenser, from 15 to 27 is equiva-
lent to a 13-plate condenser with only an
11-plate range, thus the kilocycles are spread
out on the low waves and close together on
the high, with fairly equal divisions over
the whole range of the condenser, which
remains the same total capacity of the old-
style 11-plate condenser. It should be noted
that great care must be taken in the prepara-
tion of the plates. Do not bend them. Also
be sure, when replacing the plates, that the
same number of washers are in the same
positions.

Contributed by Chas. H. Stagg.

AN EAR-PHONE ‘CONDENSER

Procure an old receiver of the moulded
type—the metal shell type will not do in this
case—and remove the magnets, etc., from the
interior. Insert a piece of copper A into
the shell, so that it fits firmly in the back,
as shown in the diagram. leaving a lug on
this plate long enough for the screw D to
pass through. - This screw will form one
terminal of the condenser.

Next obtain a piece” of sheet mica B, the
thickness of which will depend on the capac-
ity which is desired in the condenser. The
thinner the mica, the greater will be the
capacity of the condenser:; about .002 of an
inch serves well. Cut the mica so that
it entirely covers the copper sheet A, to
which it should be fastened by means of a
little shellac.

The movable plate C may be a piece of
aluminum which is drilled and tapped to take
a Jg-inch machine screw with countersunk
head, which screws into a tapped hole in the
end of the adjusting screw E. Be sure
that the head of the screw is countersunk
a shade below the surface oi the plate C.
as it will otherwise bear on the mica and
keep the plates further apart than is in-
tended, thus causing the maximum capacity
of the condenser to be considerably less than
is desired. '

By means of the machine screw, screw
plate C tight against the end of screw
E, which should be turned off square.
Then run some solder around the joint on
the upper end, so that it will not work loose.

The center hole in the ear-piece of the
receiver should then be enlarged, if neces-
sary, and tapped out to take the brass bush-
ing F, which is screwed on the outside and
tapped inside to suit the thread on the ad-
justing screw. To obtain fine adjustments.

this thread should be as fine as possible.
All the pieces should then be assembled
as shown in the diagram, particular care
being taken here to make sure that plate C
is absolutely parallel to plate A. This is
important. .
The diagram shows a type of panel mount-

R o =
T B N e T

B¢ A
A variable condenser which is made in the

moulded form of an old receiver should be
handy for the experimenter.
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ing in which X is a piece of insulating
material, such as hard rubber or bakelite,
with a hole cut in it, into which the phone
should be a “push in” fit. This sub-panel
is attached to the main panel by means of
four machine screws and spacing washers,
as shown, one at each corner of the sub-
panel.

A condenser such as this, if carefully
made, will be very useful about the labora-
tory or work bench and will well repay the
trouble of constructing it. This instrument
may be used in any number of experiments,
and its maximum capacity may always be
readily calculated for different thicknesses
of dielectric that may be used.

Contributed by T. A. Vincent.

GROUNDING A LIGHTNING
SWITCH

Many radio fans use an ordinary double-
pole, single-throw knife-switch for connect-
ing the antenna and ground to their receiv-
ing set. Then another switch is employed
between the antenna and ground for lightning
protection. Now why not let the double-
pole switch serve also as a lightning switch?
This would be an advantage as the lightning
switch is sometimes forgotten—and the cost
of a lightaning switch is saved, as well.

EDGES ROUNDED

/ PHOSPHOR BRONZE

STRIP
v

S0LDER GROUND

HERE

By adding a strip of copper or bronze to a
D.P.S.T. switch, an efficient lightning switch
can be made.

A small strip of phospher bronze or copper
about % or %4 inch wide and about 1/32
inch thick is bent to the shape shown in the
illustration and soldered to the ground-point
of the switch, so that the strip will just touch
the antenna blade when the switch is in the
open position. It is easily seen that this
will interfere in no mauner with the proper
functioning of the switch. It is well to
round off the edges of the strip so that the
blade will make an easy sliding contact with
1t.

When the switch is left in the open posi-
tion, which it ordinarily is, the antenna will
be grounded, but when the switch is closed,
the ground circuit is automatically opened.

Contributed by Oliver Kirchner.

ELIMINATING VIBRATION FROM
THE TRANSMITTER :

While installing a local transmitter, con-
siderable annoyance was experienced from
the vibrating of the transmitting panel when
the motor-generator unit was set in opera-
tion. After numerous experiments with
several types of cushioning, including félt,
hair, soft rubber, rubber sponges, and so
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forth, the novel system sketched here was
tried and proved to be all that could be de-
sired. It did completely eliminate all traces

of vibration from the transmitter and was
less expensive than any other style used.
Small motor-generator units can be cush-
ioned in the same way, employing more balls,
of course, because of the added weight.

0066
)

AIR TIGHT
RUBBER BALL

BALL
SOCKET
#

The lowly rubber ball can be used efficiently
for removing vibration from a set, as shown
above.

The turned wood sockets for the balls
are much cheaper than the cast-lead or glass
caster-holder type, but, for best results, one
of the latter types is advised, inasmuch as
they hold their form better and have no
tendency to split (which is not the case with
the wood sockets unless a very hard wood
is used in construction). However. for the
average amateur, either type will be found
very serviceable. The rubber balls may be
secured in any novelty store at from five to
ten cents apiece, but inspect each closely for
any signs of puncture or rotting cracks.

When this system is assembled and in
place it will be found to be all that could
be desired to eliminate vibration.

Contributed by Lows A. Cummings.

A RADIO FREQUENCY
TRANSFORMER

For those fans whs want to experiment
with a combination ¢t tuned and untuned
radio frequency ampiification, with a view
to a reduction of the number of controls on
their receivers, herz 5 an untuned radio fre-
quency transformer that can be made easily,
quickly and cheaply, and mounted anywhere
in a jiffy.

The only materials required are a tallow
. candle—regardless of previous condition of
servitude—and a spool of enameled copper
wire, any size from No. 24 to 30.

Cut off a piece of the candle. preferably
a large-sized candle, to about three inches
in length. Now cut two adjacent slots, as
shown in the illustration, all the way around
the candle, to a depth of about half an inch,
being careful not to cut the candle in two,
nor to break down the quarter-inch partition
between the slots.

SPACE FILLED
WITH WAX

KNIFE CUTS
FOR TERMINALS

=X

By placing the turns of a transformer on a
candle cut as shown above. a simple and inex-
pensive coupling device will be constructed.

Now wind from 150 to 175 turns of wire
in each slot, bringing out the terminals
through small knife cuts at either end of
the piece of candle. After winding, light
the piece of candle that was left over and
drop the hot paraffin over the knife cuts
and over the windings, to serve as a binder.

Some experimenting may be required to
determine whether or not the leads to one
side of the transformer should be reversed,

but this is easily effected. To mount this
transformer, hold a match under one end of
it unitil it begins to melt and then stick
it onto any part of the baseboard that is
convenient.

Contributed by Frank Suvage.

METHOD FOR SUPPORTING
ROTORS

Any experimenter who makes his own
variocouplers or variometers knows that it
is a difficult job to make a rotor that is firm
and will not slip. As these parts of the in-
struments are most essential, the following
idea is recommended for making a rotor as
strong as necessary.

All rotors have two windings that are
divided in the middle for anchoring the
shaft, except the 180-degree type of couplers.
TFor the average rotor. make one hole be-
tween the windings in the center and another
in line with it about 14-inch away. These
holes should be of a size to accommodate
the average bus bar. Then bend a piece
oif bus bar in a U shape. the distance be-
tween the two holes in the rotor being equal
to the hottom part of the U. Solder one
end of the bus har to the middle of the other
side, after passing the wire through the
holes. and solder the other end to the shaft
to which is attached the dial for rotating
the rotor.

ROTOR BUSBAR
i

Another easy method of mounting the rotor of
a coupler. This scheme employs only bus bar
and a shaft.

This method gives a firm connection and
makes it impossible for the rotor to slip
when the dial is turned. With other types
of couplers the bus bar can be connected
outside the windings in the usual manner.

Contributed by Dr. C. R. Doyune.

HOME-MADE R. F. TRANSFORMER

Radio frequency transformers can %e
casily wound on certain forms, but the main
trouble is that few experimenters are lucky
enough to possess a lathe for turning the
forms. A substitute for the usual form may
be devised from a porcelain insulator of the
type shown in the sketch. There should be
five ridges around the circumference and a
hole through the center for mounting pur-
poses; this type of insulator may be pur-
chased in almost any electrical shop. Be
sure that the diameters of the different sec-
tions are approximately the same,

The primary winding, consisting of 80
turns of No. 40 S.C.C. wire, is wound in
the second and fourth sections as shown, 1. e.,
there are 40 turns of wire in each section.
The secondary winding consists of 169 turns
of the same size wire wound on the other
three sections, with 36 turns in the first and
last sections and 57 in the center one. The
inside ends of the primary winding are con-
nected and the inside ends of the two out-
side coils are attached to the ends of the
coil wound in the middle section. The trans-
former may be mounted as shown in the
sketch and the four leads may be brought
out to the top of the small panel to bind-
ing posts.

This type of transformer will be found
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PORCELAIN
INSULATOR

""HOLE RUNNING
THROUGH
INSULATOR

+— BINDING POSTS

i HARD RUBBER
pR,MARy_I OR BAKELITE

BRASS STRIP
L

BOLT RUNNING

1
y‘ THROUGH
EE‘ INSULATOR
e o HOLE FOR
L == “"_J MOUNTING
] SECONDARY LSty

A porcelain insulator makes an excellent form
on which to build a transformer, the grooves
making natural slots for the wire.

to operate in a very satisfactory manner and

the cost of it is much less than any other

which may be obtained on the market today.
Contributed by Edward Gerowr.

The fan who builds his own is often con-
fronted with the problem of winding a
small, untuned primary coil over the second-
ary coil and fastening the ends so that they
will be permanently fixed. Cut from heavy
paper a strip like that shown in the sketch.
Make it as wide as the primary coil will be
and leave scveral half-inch strips attached
to one side. This is fastened to the sec~
ondary coil with collodion, the tabs extend-
ing to one side. Wind on two turns of
wire before starting to wind the coil, these
being the leads. After winding the first
turn, bend the strips back over it and then
wind on the rest of the coil over the strips,
which should be previously coated with col-
lodion. After finishing the coil, wind on two
more turns for leads. Bend the tahs back

STRIP FOLDED BACK ANE/PASTED

||:_rm;.\ |

]
LTS
A1

| 11T

PAPER STRIP TO BE USED

B

One of the best msthods yct devised for fasten-
ing a primary coil that is wound over a Sec-
ondary.

over the coil and fasten them down as shown
in the sketch., In a few minutes the wires
can be clipped loose at the ends and the coil
will be complete, with long leads.
Contributed by Clyde D. Williaus.

AN EXTERNAL VOLUME
CONTROL

Many of the sets purchased to-day have
the internal wiring sealed so that there can
be no changes made in thé circuit and,
sometimes, there is poor provision made for

(Continned on page 504)
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—Radiotics—

QUITE A FEET

The radio section of the
New York Evening Journal
on July 23 advises the un-
suspecting radio fan that
there is a new horn on the
market which “will produce
the soft TOES which come
from an expensive wooden
horn " Some horn! Is it

a Houdini or a chiropodist?
Contributed by
H. E. Fields.

A HELUVA SET!

The Santa Barbara Daily L5
Newes, Santa Barbara, Cal.,
on May 2, shows a hook»up
of “a SUPER - HOT re-
ceiver.” Ah, this must be
the set \vhxch the Master of
Ceremonies in Hades uses
for the special delectation
of the onetime owners and
operators of ‘‘squeal-back”
ctrcuits, We hope so, any-
way!

Contributed by 1I°. L.

HOW DO THEY GET THAT WAY?
RADIO wngs T
e

The Portland Telegram,
Portland, Ore., axmovnce:,
a new radio set which has
a sending range of FIT-
TEEN THOUSAND
miles.””  When those navy
waves get around to the
antipodes and meet them-
selves coming the other way
souTH With 2300 miles apiece to
4 POLE spare, take it from us, there
sure will be war!

Contributed by Ellsworth Price.

UNREASONABLE
A subscriber writes to the
March 7 issue of Radio Do-
ings of Los Angeles, Calif.,
to 151\ advice on xmpxovmg
his “four-tube radio TRE-
QUENTLY receiver.
Some people are never sat-
isfied! After all, “frequent-
Iy reception is a pretty
good average, and you can’t
expect a radio set to often
—er, frequently—rise ahove
its average and never fall
below it.

ESHE

Contributed by Salina M. IVeller.

THE WOMAN’S INFLUENCE AGAIN
" The July Radio 1orld
makes mention, in the
course of one of its arti-
cles, of “three-dial PAINT-
ERS.” This is a new one
on us, but we suppose that
the wimmin have been up
to their tricks again, having
the radio sets Pl‘Etthd ap.
Yes.. brother, it's an awiul
life for the radio famn. &
Contributed by
‘Raymond Madill.

YOUR NOSE

An advertisement from
the Boston American, Bos-
ton, Mass.,, of Jan. 19 an-
nounces “ONION plate con-
‘densers.” Now why hasn’t
somebody thought of this
hefore? =~ Just-the thing to
make those weak :.gnas
stronger. But we can’t help
wondering whether the
waves will suffer much
from “skin effect” in get-
ting through these conden-
sers. e g
Contributed by Thomas Gilinore.

TUBES?

-Among the opportuaity
ad-lets in the May, 1925, is-
sue of Rapio- NEwS ap-
pears this gem: “LIGHT-
NING STRANGE BAT-
TERY COMPOUND.
Charges and discharges bat-
tery instantly. . Eliminates
old method entirely. Gallon
Free to Agents.” What’s
this? A new kind of Jer-
sey 11t'htnmg>’ Most of
it sure is a ‘‘strange com-
“gallan free!”—we wouldnt mind
But maybe it's ouly for use with

“BOOTLEG”

FOR

\ \‘ [ FEAN THE HEGATIVEY]
‘ - Vosmvsv&n("

pound.” And 2
being. an agent.
“bootleg” tubes.

Contributed by John F. Inderdohen.

“be uo

HORSE-PLAY! .

In an article on “B”
teries in the Calgary Daily
Herald of Alberta, Canada,

on Feb, 21, the radm fan
is advised that “twelve
COLTS is a good voltage

for ‘the plate of the first
detector.” A charge of
twelve colts certainly ought

-speaker ?

Contributed by J. L. Donaldson.

“LONESOME” PLEASE NOTICE
In the January, 1923, is-
sue of Rapio NEws ap-
peared the following ad-
vertisement: “You can
dance any night WITH A
SUPER - HILCODYNE
RECEIVER. JTust the
thing for the lonely and
bashful radio fan. We'll
bet she's a good dancer—
probably a “two-step” am-
plifier.

Contributed by 1I7illiam Francey.
MUST BE AUTO-SUGGESTION

An advertisement in the
April Rapro NEws announc-
es a radio set that is “ATU-
TO-BALAXNCED" and has
“SELT-STARTING coils.”
Here is the perfect set for
the motor camper. All you
need is four wheels and you
can “reach the Coast™ in
your own car!

Contributed by
F. A. Pledger.

RO E T

Cash fdr Radlohcs

If you happen to see any humorous mis-
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
newspaper or magazine is submitted. We
will pay $1.00 for each RADIOTIC ac-
cepted and printed here. A [few humorous
lines from each correspondent should ar-
company each RADIOTIC. The most
humorous ones will be printed. Address
all RADIOTICS to

Editor RADIOTIC DEPARTMENT,
c/o Radio News,

IR R IR TIR RS

- MUST BE RHEO-STATIC

In the Philadelphia (Pa.)
[FEEL BETTER NOW 7

LTI TN

e

L e

Inguirer of March 15 is the
following curious instruc-
tion in regard to building
a rvadio set: ‘“Mount your
instruments on your panel
and WIFE ‘up the rheo-
stat.” Now. this might or
~+ might not be good practice.
Anyhow, _if_  we hear any
unseemly nmse in the set,
we shall know: the wife s
throwing currents
husband \&ho is puttmg up, considerable re~1<t'mce

Contributed by J. F. Cullen.

FOR CLEANER RADIO
In the Atlanta Constn‘n-

tion, Atlanta, Ga.,.of. Jan. K2 V—W‘H—H—‘ﬂ
. 11 appears an 'xdver”nse‘meut o UNﬂAgLrLAT&

“of ‘the *WASH-Rite Neu- 5
‘trodyne Radio Company.
Just the thing for the fan
‘who believes in clean radio
programs! And we assume,
of course, that there would
fading” with this re-
ceiver. But where do we
hang the set to dry? On
the aerial? |

Contributed by Jo,ep.z F. G;reathoart

FOOD FOR THOUGHT

The _Aroostook Pioneer,
Houlton, - Me.; of Jan. 10,
o anforms a hungry world
- that “to get FOODS RE-
STLT out of a loop anten-
na. a set should be used
that is- dealgned especially
for -the purpose.” This set
would ~undoubtedly ~be a
boon to the tired housewife
and prébably comes with va-
rious capacities for Tlarge,
medium and small families.
Where can we buy one?

Contributed by Gerow.
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bat-

to put a “kick™ into any
\ set but would there, we
© wonder, be any ‘“horse”
notes heard in the loud

at - her-

WHY THE OCEAN’S NEAR THE SHORE

In the July issu. of QST
is an advertisement of a 5-
watt transmitting tube
b ‘“guaranteed at least 750
 volts adaptable for SHORE
wave.” We have heard of
i “damped wav es” Dbut a
“‘shore wave” is a little too
deep for us. DBut surely it
should “reach the Coast.”

Contributed by
Ralph F. Hunter.

2 HOT ONE!
The following valuable
suggestion appears in the
Pittsburgh (Pittsburgh, Pa.)
Press for May 17: “If you
have troublesome oscilla-
tions in your radio frequien-
cy set, try varying the an-
gle of the COALS.” We
are thinking of building onc
of these “sure-fire” sets
with first quality hard coal.
when the cold weather
comes, and wonder whether
we should use hard tubes, too.
Contributed by W. K.

Klingensmith.

NOW WE KNOW

In the April 4 issue of
the Sun Redio Section, New
York, N. Y., appeared the
following sentence: ‘Dr.
Rogers attributed the dead
SPORTS often noticed in
radio broadcasting to cer-
tain geological formations of
the earth.” We have often
thought that some of the
sports who broadcast sound-
ed as if they were dead—at
least from the neck up—
were merely under the influence

but suppose they
of the ether, and notl stone dead, geologically speak-
ing. Contributed by H. C. Baxter.

FOR INSPIRATION

The Providence Ltvening
Journal, Providence, R. I.,
of July 1 announces in its
column of Radio Equip-
ment a ‘‘three-tube set, com-
plete. battery charger, PA-
PER BALER. STEAM
PUMP, INSPIRATOR—"
Just think of being the
proud owner of a set equip-
ped with a paper Dbaler,
steam pump and inspirator!
Why, the inspirator alone
should be worth the price 6f admission!

Contributed by A. R. Poirier.

THE “GOLD DRAIN” -

On July 25 that bloated
plutocrat (it must be!)
Everybody’s Radio ¥V eekly,
casually informs the radio
reader that “GOLD water
pipes make the best
ground.” The Golden Age
of radio has arrived! But
alas! As ever, only the
plumbers, bootleggers and
other millionaires will be
able o enjoy it. Gosh, ain’t
= life hard!

Contributed by S. J. Smith.

IN NEW ZEALAND, BUT NOT HERE

i ].'nE hniad(}aertisemeﬁt in
sthe Evening Post, of Well- Q
" T
: ?/
N
h§,6°

iington; New Zealand, for

May 9. we find a receiver
mentioned which uses * i
‘dull GUTTER valves.” In /j s
the U. S. A. under the /
watchful eye of Aunty @ =
Licker, you don’t see any
“dull valves” lying about ~
in the gutters; they all die | #
quick with the hootch we
get.

Contributed by A. M. Secles.

WHAT A COIL! WHAT A COIL!

Fom i vy e The Buffalo (N. Y.)
”*‘ vonawaned Ezening News, of June 6,
printed the following in-
formation in their Ques-
tion and Answer Dept.: “T
have increased the size of
the coils so that they now
reach KYW.” As the gen-
tleman who wrote this
lives in North Tonawanda,
5 we consider those
coils abont the world’s big-
gest effort.
Contributed by L. Campbell.

N
A // /;""‘*
4
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) STANDARD HOOK-UPS

VERY month we present here standard hook-ups which the Editors have tried out and which are known to give excellent results.
These sheets can also be procured from us at the cost

marks on the left-hand margin and can be cut from the magazine and kept for further reference.

of 5¢ per sheet to pay for mailing charges.

This leaf has perforation

RADIO NEWS has also prepared a handsome heavy cardboard binder into which these sheets may be fastened. This binder will be sent to any address,

prepaid on receipt of 20c.

index will be published enumerating and classifying the various hook-ups.

In time there will be enough sheets to make a good-sized volume containing all important hook-ups.

Every year an alphabetxcal

Handy Reference Data for the Experimenter

CIRCUITGRAMS BROADCAST
FROM STATION WRNY

UR readers are familiar with the circuit-

grams, the first blanks of which were pub-

lished in the July issue of this magazine.
Since that issue appeared, Mr. II. Gernsback,
Editor of Radio News, has broadcast through
WRNY five different circuitgrams, which are
given below. These were broadcast not only from
WRNY, but also from Station WMAQ, of Chi:
cago, in conjunction with the Daily’ News of
that city.

In this way a large part of the country was
listening in to the various circuitgrams. Thou-
sands of letters, have been received by the two
stations, indicating that the radio fans are well
pleased with this novelty, the advent of which, in
June, 1925, made possible, for the first time, broad-
casting of any hook-up. The system is copy-
righted and patents are pending on the circuit-
gram idea.

It is of interest to note that each of the five
dxagmms shown in this department were broad-
cast in a very few minutes—not only the circuit-
gram itself, but also the necessary information
which appears in these pages.

It should be understood that if any new aud
important hook-up makes its appearance, it will
be broadcast immediately from Station WRNY,
and possibly from other stations as well.

Ve have prepared a handsome tablet contain-
ing a goodly quality of blank cncmtgrams, which
can be used by anyone for making his own hook-
ups. These blanks will be found to be a valu-
able aid to keeping a ncat and efficient record.
It is also possible by this means to save con-
siderable time, as all the radio symbols are con-
tained in the circuitgram blanks, so that to com-
plete the circuit it is necessary only to draw the
lines connecting the proper numbers.

This tablet will be sent to anyone on receipt
of 25 cents. Address Radio News, 53 Park DPlace,

New York City.
INTERFLEX CIRCUIT
Circuit No. 119. One of the most intercsting

circuits that has been pxesented to radio fans
recently is the one shown in Fig. 119. Although
there is but one tube employed, the results that
may be obtained with this circuit are of the best.

A radical departure from practice was made
when the crystal detector was placed in the grid
connection of the vacuum tube. Just how this
arrangement acts cannot be told, but a careful
examination of this circuit will show that it is
like no other hitherto published,

The inductance coil (7-8) in the antenna cir-
cuit is made by winding about 55 turns of ordi-
nary bell wire on a 3-inch bake!ite or hard rub-
her tube. The variable condenser in the antenna
circuit should have a capacity of .0005 mf. (23
plates) and should, for best operation, be a

I6 i

1 1_?’& "'..#:l .

V. % B

40 4
T
@%ﬁ 65

%

56 58
61 = 69'
P

6] 2

ETE:
el

25
i
0007

0
5! 52 5—9'"£O

28000029
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A

A new adaptation of a circuit that gives exceptional results in the way of clarity and volume,

It was developed by ‘Mr.

straight-line frequency type. With the use of
such a condenser there will be no crowding of
the wave-lengths at the lower end of the dial
The plate voltage of the tubc should be between
60 and 90 volts for best results. The fixed con-

denser (24-25) has a capacity of .25 mf. and is
cssential for any DX work. The crystal detector
(20-21) may be any good crystal, but a car-

one -of the fixed type was found to
results. -~ Tf the circuit does

horundum
give very fine

i

~. wound on

not -~

functmn properly, try reversing the leads of the |

detector.

The volume that this circuit will deliver will
be astonishing; local stations have been received
on a loud speaker and DX stations give excel-

lent phone reception.

ULTRA AUDION REINARTZ
CIRCUIT
120. The circuit shown

Circuit No. in the

Hugo Gernsback.

accompanying diagram, while it is not exactly
new, has some excellent fcatures that are not
generally known. it is a combination of two
cricuits that are familiar to most radio experi-
meuters and should prove of interest to them.
The inductance (12- 13) is 50 turns of bell wire
a tube that is 3 inches in diameter.
On the same tube and at a distance equivdlent to
the width of one wire, wind on 16 turns of the

same wire in the same direction for the induc-
~tance (14-15). The two variable condensers (16-
17 and 30-31) have a capacity of .0005 mf. The

fixed condenser (47-48) has a value of .006 mf..
and tbat indicated at 127-128 has a capacity of
.05 mf. The wvariable resistance at 71-72 has
a range from 10,000 to 100,000 ohms and it might
be mentioned here that both the valuable re-

‘sistances in the grid circuits control the output

volume. The variable condenser that is shunted
across the large inductances (12-13) is the wave-
length control.
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ULTRA-AUDION REINARTZ CIRCUIT

This combination of two well-known circuits, the Ultra-Audion and the

www.americanradiohistorv.com

Reinartz, should give the experimenter exceptional reception.
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~ NON-0SCILLATING 4 TUBE CIRGUIT ~

@

Above is shown a four-tube circuit that will not be a source of annoyance to the neighborhood, as it was primarily designed to be non-oscillating.

REGENERATIVE REFLEX
CIRCUIT

Circuit No. 121. There are few experimenters
who have not at some time or other contracted
the reflex craze and then discarded it to follow
some other wiring diagram. However, there are
some reflex circuits which have a combination
of principles that is very interesting. The circuit
shown in Fig. 121 is one of these.

The inductance in the antenna circuit is the
primary winding and consists of 10 turns of
No. 18 D.C.C. wire wound over the secondary
winding (12-13) which is 50 turns of the same
size wire wound on a 3-inch tube. The induc-
tances 53-54 and 61-62 are the same as coils 7-8

mf. and the grid condenser has a capacity of

.00025 mf.

In operating tlus circuit it will be found that
the rotor coil 9-60) can be set in such posi-
tion thHat it will need no further adjustment, the
regeneration being controlled entirely by the
potentiometer (42- -43- 44) There should be a fila-
ment switch placed in the lead between 65, the
negative “A” battery terminal, and 44 and 39,

so that there will be no drain on the battery.
NON OSCILLATING 4-TUBE
CIRCUIT

Circuit No. 122. One of the greatest disadvan-
tages of a regenerative receiving circuit is that
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‘An interesting combination of two types

and 12-13, rPspectlvely. However, in this second
pair there is the rotor (59-60), which consists
of 18 turns of No. 24 D.C.C. wire wound on a
tube that is small enough to revolve easily in-
side the 3-inch tubing supporting the other two

of circuits, the regenerative and the reflex.

it  tends to reradiate, unless properly handled.
Fans who own :such sets should adjust the cir-
cuit so that it will not oscillate and spoil their
nelghbors pleasure. The circuit shown in Fig.
122 is recommended for the fan who has con-

denser (67-68) has the wusual value of .00025 mi.
The grid leak (69-70) may be variable or may
be a fixed resistance of 2 megohms. The "B’
battery should have at least 67.5 volts for the
amplifier tubes, and should have a tap at 22V,
volts for the detector tube plate voltage.

For the grid coil (34-35), wind on a 3-inch
tube about 70 turns of No. 20 D.C.C. wire. By
changing the number of turns in this coil, the
wave-length may be varied. Over the middle of
the grid coil wind 12 turns of the same size wire,
which is the coil (32-33). The rotor coil (36-37)
is made by winding about 6 turns of No. 18 bell
wxre on a 2%¥-inch tube or rotor form. This
is arranged to rotate at the end of the grid coil.
The second tuning unit requires another 3-inch
tube. The grid coil (61-62) consists of about 70
turns of No. 20 D.C.C. wire, and over the cen-
ter of the coil is wound the inductance (57-38),
which has 6 turns of the same size wire. As
was noted in connection with the first coil (34-33),
changing the number of turns in the coil (61-62)
will vary the wave-length obtainable.

TROPADYNE SUPER-HETERO-
DYNE CIRCUIT -

Circuit No. 123. The principle underlying the
operation of the Tropadyne receiver is not given
here, as it appeared several times previously in
these pages. The fixed condenser (3-4) has a
value of .0005 mf. and the variable condensers
(7-8 and 34-35) have a capacity of .0005 mf. The
inductance (12-13) is the stator winding of a
standard variocoupler -and consists of- 49 turns
of No. 22 S.C.C. wire, wound on a 3-inch tube.
This coil is tapped at the middle, or the 25th
turn. Coil (10-11) is the rotor and consists of
24 turns of. No. 28 S.C.C. wire that is .wound
on a 3-inch tube or rotor form. The potentio-
meter (67-68) has a resistance of 400 ohms. The
three transformers shown with dotted lines for
cores are Tropaformers, or intermediate frequency
transformers. It is not necessary. to use this
type of transformer in these stages, but if others
are used the circuit will have to undergo some
modification before it will function properly. The
ﬁxfed condenser (122-123) has a capacity of .005
mf.

inductances. The variable condensers (22-23 and sideration for those in the vicinity; it is non- On account of its great amplifying properties.
67-68) have a capacity of .0005 mf. The grid oscillating. this receiver will operate in a satisfactory man-
leak has a value that may be varied from .25 The variable condensers (38-39 and 65-66) ner with only a loop antenna, which should be
to about 3 megohms. The fixed by-pass con- may have a value of .00025 mf. "and the fixed connected at the terminals (3-6). Any good loop
densers 16-17 and 47-48, have a value of .001 condenser (79-80) is .001 mf. The grid con- will suffice.
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The six-tube super-heterodyne circuit shown above, when properly constructed, should give results equivalent to a circuit employing more tubes.
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(1,541,845,
1915, 1ssued June 16, 1925.
inghouse Elecctric & Mfg Co.)

Electrical wave receiving system in which the
antenna circuit is connected with the receiving

M. T. Pupin. Filed Decemher 11,

Assigned to West-

239333333355334
CEEEEEEEEL §§§

——_Lg%

circuit through a recurrent network of similar
sections. The network contains damping resist-
ances in each section. The object of the inven-
tion is to exclude from the receciving circuit all
waves which are not intended to be received.

(1,538,570, L. Cohcn and J. O. Alauborgne. Filed
June 16, 1920; issued May 19, 1925.)
Electrical signaling system for receiving radio

signals where an antenna is connected to one end

DETECTOR

of a resonance wave-coil with an adjustable

grounded metal tube operatively associated w1th

the wave-coil. secondary take-off circuit is
coupled with the wave-coil for operation of re-
celving apparatus.

(1,537,609, J. V. L. Hogan. Filed May 19, 1922;
1ssued May 12, 1925. Assigned to \Vestmghouse
Electric & Mfg Co.) .
Arc transmission system, wherein the purpose is

to increase the radiation of the system. A non.

sinusoidal generator is employed and the frequency

HIGH FREQUENCY
ALTENATOR,

FREQUENCY|
TRIPLER

e

of the main wave multiplied and the multiplied
frequency fed in phase with a harmonic of the
output of the generator to the antenna circuit.
In this way the full power of the several fre-
quencies is radiated,

(1,543,325, F. Dietrich.

Filed December 8, 1923;

1Issue)d ]une 23, 1925. Assigued to C. Brandes,
nc

Head-band for telephone head-sets wherein
seamless fabric webbing is provided over the

wire members which form the head-band. The

seamless fabric webbing is readily manufactured
and serves for a comfortable construction of head-

band, at the same time considerably

reducing
manufacturing” costs. .

e Rad

)aten

=

By JOHN 8. BRADY*

(1,544,136, F. Dietrich.

issued June 30, 1925.

nc.)

Electrical connection for telephone head-scts
where a flexible metallic shield surrounds the tele-
phone conductors with connections between tcle-
phone conductors and the magnet bobbins within
the receiver. The flexible shield terminates in a
stay cord which is utilized to remove the strain

Filed November 5, 1923;
Assigned to C., Brandes,

from the telephone conductors which lead into the
telephone receiver casing.
(1,543,475, W. S. Lemmon. Filed January 14,

1970, 1ssued June 23, 1925.)

Resonant converter for producing oscillations for
use in radio signaling systems where a direct
current source is provided and inductance and
capacity elements connected across the terminals
of said source with an interrupter in parallel
therewith. An oscillatory circuit tuned to the fre-
quency of the alternatmg current to be produced
is connected in series between the source and the
inductance and capacxty elements and arranged to
co-operate with the interrupter for producing oscil-

lations which may be impressed upon the signaling
circuit.

(1,538,466, Louis Cohen and J. O. Mauborgne.
Filed October 25, 1920; issued May 19, 1925.)
Electrical signaling for the reception of signals

without interference arising from static. The re-

) |

1[”

DET ECTOR]

ceived energy is caused to act upon an un-
grounded antenna system and pass through a
wave-coil for producing a wave development on
the wave-coil. The wave-coil is operatively asso-
ciated with adjustable metal tubes which are
changed in position along the wave-coil for the
best signal reception.

(1,538,975, TF. K. Vreeland.
1919; issued May 19, 1925.)

|

Filed August 6,

=
|

L—

*Patent Attorney, Ouray Building, Washington, D. C.
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in radio receivers, in which

Stray elimination
a baffle circuit tuned to the signal frequency is
provided with a by- -pass circuit including a re-
actance and an intensity selector co-operating to
dxvext preferentially stray energy from the re-

ceiving system. The recelvmg apparatus is con-
nected with the baffle circuit.

(Patent No. 1,530,169, W. F. (‘nmes
7, 1923; issued March 10, 1925.)
Radlo signaling system in which the 51gna1mg

frequency of a transmitting station may be maiu-

tained constant. The antenna circuit of the traus-
mitter is coupled with a pair of balanced circuis
which at normal frequency remain in balanced
condition. In the event that the frequency of
the transmitter shifts, the control circuits become

Filed June

*‘ﬂhﬂ 000009000 =
3

operative to adjust the antenna circuit to the

normal frequency.
(1,538,472, P. Crosley, Jr. Filed May 23,
issued May 19, 1925.)

1921,

Condenser of the book type in which one plate
is hingedly mounted with respect to another plate
by means of a cam actuated by a shaft member
extending through an instrument panel,

(Patent No. 1,530,129, E. ¥. Loftin and H. H. '
Lyon. Filed April 5, 1920; issued March 17,
1925.)

REC‘EIV*ER

*l”{ T \Q000Q s (l
00000
Q0000

Radio signaling system utilizing low extended
antennae. The optmmm length of the low hori-
zontal antennae is described as being of the order
of one-tenth the wave-length of an operating sig-
nal and adjusted in resonance with the signaling
wave. The invention is described with reference
to underground and underwater antenna systems.

(Patent No. 1,534,720, E. W. Kellogg and C. W.
Rice. Filed May 18, 1921; issued April 21,
1925. Assigned to General Electric Company,
New York.)

Radio receiving system employing a uni-direc-
tional horizontal recciving antcnna for the recep-
tion of desired signals iree of interference from
disturbing waves coming from another direction.
A long, horxzontal, receiving antenna is provided
with a transmission line running parallel with
the antenna for conveying s1gnalmg currents from
a selected point in the antenna to a distant re-
ceiving station.
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RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. It

does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-

pendent organization, with the improvement of radio apparatus as its aim. If, after being tested, the instruments submit-
ted prove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write-
up” such as those given below will appear in this department of RADIO NEWS. If the apparatus does not pass the Laboratory
tests, it will be returned to the manufacturers with suggestions for improvements. No “write-ups” sent by manufacturers are
published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and
electrical construction is described. Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac-
turers whether they are advertisers or not, it is necessary that all goods to be tested be forwarded prepaid, otherwise they can-
not be accepted by the Laboratories. Apparatus ready for the market or already on the market will be tested for manufacturers,
as heretofore, free of charge, Apparatus in process of development will be tested at a charge of $2.00 per hour required to do
the work. The Laboratories will be glad to furnish readers with technical information available on all material listed here on
receipt of a stamped envelope. The Laboratories can furnish resistances of the various instruments, amplification curves of
ransformers, losses in condensers, etc., and other technical information. Address all communications and all parcels to RADIO

NEWS LABORATORIES, 53 Park Place, New York City.

LOUD SPEAKER
This loud speaker, submitted to
the Rapro NEws LABORATORIES by
the Peter Grassman Co., 366 Madi-

son Avenue, New York City, gives
very fine reproduction with regard
to both quality and volume. It is
well made and presents an attractive
appearance.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. &53.

HARCO SHELLAC
This_ shellac, submitted by the
Harco Laboratories, 312 Quincy Ave.,

Long Beach, Calif., comes in handy
in many cases of construction of radio
receivers.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 8&51.

BRANSTON VERNIER DIAL

The vernier dial, shown in the
illustration, was submitted by Chas.
A. Branston, Inc.,, 815 Main St.,
Buffalo, N. ¥, This dial is well
made and can be used satisfactorily

e,

in all cases where a vernier dial is
required.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 868.

C-B CRYSTAL SET
This crystal set, submitted to the
Rapio News ILasoratories for test
by the Crain Brothers, 2304 Tele-

.
s S

graph Avenue, Oakland, Calif., is
shown in the illustration. This set
operates satisfactorily on local sta-
tions and for short distance work,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 365.

ROVIM PHONE POST
This phone post was submitted by
the Rovim Mfg. Co., 318 Friendship
St., Providence, R. It is de-

signed to accommodate the tips usu-
ally found on the end .of receiver
cords. It presents a good appear-
ance on the panel, and is very cer-
tain as regards electrical contact.
The phone posts are easily mounted.

AWARDED THE RADIO NEW?3
LABORATORIES CERTIFICATE
OF MERIT NO. 900.

ERLA RHEOSTAT
The precision rheostat, submitted
by the Electrical Research Labora-
tories, Inc., 2500 Cottage Grove
Avenue, Chicago, Ill., has a re-

sistance of 25 ohms. It is well
made and will Jo reliable work in
radio receivers.

AWARDED THE RADIO NEWS
LABORATORIES (ERTIFICATE
OF MERIT NO. 842.

KANT-BLO SIGNAL
The illustration shown below is of
the Kant-Blo Signal which is de-

signed to give the operator warning
whenever excessive drain of current
occurs from the “B” battery. When

excessive current flows from the
battery, the bulb lights up, indicat-
ing that something is wrong in the
set. It is made for panel mounting
and presents an attractive appear-
ance. Manufactured by the Ganio-
Kramer Co., Inc., 238 West 53rd
St., New York City.

o ol

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 3866.

ERLA VARIABLE CONDENSER

The variable condenser shown in
the illustration, submitted for test
to the Rapro News LABORATORIES
by the Electrical Research Labora-
tories, - Inc., 2500 Cottage Grove
Avenue, Chicago, Ill., has 11 plates.
It is very ruggedly made and will
give satisfactory operation in radio
sets.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 844,

WINDHAM WIRE-FORMER

The Windham Wire-Former, fur-
nished by the Goyer Company, Wil
limantic, Conn., to the Rapio Nrws
T.ABORATORIES, is shown in the illus-
tration. This wire-former can be
used satisfactorily in the construc-
tion of radio sets, provision being
made for forming loops in the wire,
for cutting and for stripping insula-
tion.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 859.

The Stranded Enameled Aerial
Wire, submitted to the Rapio NEws
LasoraToriEs for- test by the Bel-
den Mfg. Co., 2300 S. Western
Ave., Chicago, Ill., is shown in the
illustration. It consists of seven
strands of No. 22 copper wire. It
can be used satisfactorily for an-
tenna construction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 860.
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UNCLE SAM TUNING COIL

This tuning coil, shown in the

illustration. was submitted to the

Rapio News LaBoraTORIES for test

by the Unacle Sam Electric Com-

pany, Plainfield, N, J. It is of the
R,

usual three-circuit tuner type, hav-
ing a primary, secondary and tickler
winding. It operates very satisfac-
torily in three-circuit tuners,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 863.

SPARTAN LOUD SPEAKER

This loud speaker, submitted to
the Rapro News Laboratories for
test by the Spartan Electric Corp.,

99 Chambers St., New York City,
is shown in the illustration. It af-
fords' very good reproduction of
radio concerts, without disturbing
distortion and with sufficient volume
for all ordinary purposes.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 871.

ERLA BEZEL
This bezel was submitted to the
Rapio News Lasorarories for test
by the Electrical Research Labora-

tories, Inc., 2500 Cottage Grove Ave.,
Chicago, Il It is very easily
mounted on the panel and adds to
the appearance of the set.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATY
OF MERIT NO. 834.
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BLAX A. C. POLARIZER

The Blax Polarizer shown in the
illustration was submitted to the
Rapio News LaporaTories for test
by Black Brothers, Inc., 502 Black
Blidg., Los Angeles, Calif. This po-
larizer consists of a resistance wind-
ing having terminals, as shown, at
both ends and the middle. It is to
be used in conjunction with a door-
bell transformer for illuminating the
electron tube in a radio recelving
set. - It is designed for the purpose
of reducing or removing a 60-cycle
hum by adjustment of the middle
point of this resistance. This is ac-
complished by attaching an ordinary
rheostat to one side of this resist-
ance, thus making it variable.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 895.

LOMBARDI CONDENSER

The condenser shown in the illus-
tration was submitted to the Rapio
NeEws Lasoratories for test by the
Lombardi Radio Mfg. Co., 67 Min-
erva St., Derby, Conn. "This con-
denser is of the tandem type, is
sturdily built and each of the sec-
tions has a maximum capacity of
.0005 mfd. The T.ombardi single
condenscr has also been approved.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 892.

SITTMANN CONDENSER

The condenser shown in the illus-
tration was submitted by G. Sitt-
mann & Sons, 105 Liberty St.,
Brooklyn, N. Y. This condenser is
sturdily built, has a rated capacity
of .0005 and is equipped with a set
of gears for obtaining slow motion
of the moving parts. Soldered end
plates are used in the construction.

AWARDED THE RADIQ NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 896.

SUPERSPEAKER

The Superspeaker, submitted Dby
the Jewett Radio & Phonograph Co..
6500 12th Street, Detroit, Mich., is
shown in the illustration. This
Superspeaker reproduces radio con-
certs very satisfactorily without ap-
preciable distortion.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 891.

“NIFTY” LEAD-IN

h
e ot
This lead-in was submitted to the

Rapio NEws LaBoraTories for test
by the Amoroso Mfg. Co., 14 Sears
Street, Boston, Mass. This lead-in
forms a convenient method for bring-
ing the electrical connection to the
antenna system and other small open-
iugs where very little space is avail-
able. It is made of flat copper.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE

OF MERIT NO. 903.
FERI COILS
>

The coils shown in the illustration
were submitted to the Rapio NEws
LasoraTorIES for test by the Feri
Radio Mfg. Co., 1167 Bedford Ave.,
Brooklyn, N. Y This coil is of the
diamond-weave type and will tune
satisfactorily in radio receivers over
the broadcast range with a ,0005
mfd. condenser. Is well made and
easily adaptable to any set.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 898.

ALL-HENRY COIL

===

The coil shown in the illustration
was submitted to the Rapio NEws
1.ABORATORIES for test by the All-
Henry Coil Co., 3101 12th Ave. S..
Minneapolis, Minn. This coil is of
the Loreutz type of winding and will
tune satisfactorily in radio receivers
over the Dhroadecast range. It is well
made and easily adaptable to any

et.
AWARDED THE RADIO NEWS

LABORATORIES CERTIFICATE
OF MERIT NO: 902.

POLYGRID AND CONDENSER

The Polygrid and condenser, sub-
mitted by the Polymet Mfg. Co., 599-
601 Broadway, New York Clty, is
shown in the illustration. Tongues
for holding the grid resistance are
fastened onto the condenser, furnish-
ing a convenient mounting for the
leak.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 907.

This rheostat, submitted by the
Polymet Mfg. Co., 599-601 Broad-
way, New York City, is shown in
the illustration. The instrument is
well constructed and Safely carries
the current required of it.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 909.

E-Z OMETER

This potentiometer, submitted by
the Yolymet Mfg. Co., 599-601
Broadway, New York City, is shown
in the illustration. The instrument
is_ very well made. It is wound with
high resistance wire and contact is
made thh this wire by means of a
light spring so that excess wearing
will not occur with continued use.

AWARDED THE RADIO NEWS

LABORATORIES CERTIFI-
CATE OF MERIT NO. 910,

VALLEY BATTERY CLIP

This clip, submitted to the Rabpio
News Laporatories for test by the
Valley Electric Co., 3157 S. Kings
Highway, St. L0u1s, Mo., is shown
in the illustration. It is very sturdy
in construction and can be used sat-
isfactorily for making connections to
the storage batteries.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 906.

KEYSTONE
AUDIO TRANSFORMER

The transformer shown in the
illustration was submitted to the
Rapio News LaBoratoriEs by the
Keystone Radio Laboratory, 4245
Lincoln Ave., Chicago, Ill. This
transformer has a 3% to 1 ratio and
can be used satisfactorily in audio
frequency amplifiers, reproducing
with satisfactory volume and quality.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 923.

SCHAFFER CRYSTAL

This crystal, submitted by Geo.
W. Schaffer, 911 Linden St., Allen-
town, Pa., is shown in the illustra-
tion. It is very seusitive and easily
adjusted.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 911.

AERO-LOOP

4

. The loop shown in the illustration
was submitted to the Rapio News
LasoraToriEs by the Utt-Williams
Electrical Products Co., Santa Ana,
Calif. It has rather low resistance
and is very directional when used in
sets operaling on a loop. The loop
consists of two windings, one of
which may be used with an out-door
antenna so that the loop as a whole
may be used very efficiently as a
very low resistance antenna coupling
unit

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 894.

SUB-BASE SOCKET

This .socket, submitted by the
Crafton Studios, 646 North Michigan
Ave., Chicago, Il., is shown in the
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illustration. It is fitted with a
threaded ring so that it can be
mounted on a sub-panel from be-
neath, permitting the wiring and
terminals to be hidden from view.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 925.

PERFECTION VERNIER DIAL
€,

This dial, shown in the illustra-
tion, was submitted by the Perfection
Radio Mfg. Co., 24th and Race
Streets, Philadelphia, Pa. This ver-
nier acts on the principle of an ec-
centric engaged in a stirrup at the
end of a rod. This rod is held hy
a friction collar at the shaft of the
condenser.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 921.

APOLLO LOUD SPEAKER

This loud speaker, submitted by
the Apollo Radio Horn Co., 355 W,

Ontario St., Chicago, Ill., is shown
in the illustration. It reproduces
radio concerts very satisfactorily

without appreciable distortion.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 897.

QUADRAFORMER KIT

The kit of Quadraformers was
submitted by the Gearhart-Schlueter
Radio Corp., of Fresno, Calif., to
the Rapro News LaBoratories for
test. These quadraformers operate
satisfactorily in radio frequency am-
plifiers. They have a tendengy to
reduce magnetic coupling belween
stages.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 890

POLK BINDING POST

This binding post, furnished by J.
1.. Polk, 443 So. Madison Ave., La
Grange, Ill., has provision maue on
it for shppmg down a collar which
is held in place by a spring. + The
wire is then placed under the teeth
of the head and the spring, bringing
the collar up, makes good contact
certain.

AW ARDFD THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 922.

AMALGAM
SOLDERING PASTE

This soldering paste, submitted by
R. E. Wyatt Co., Syracuse, N. Y.,
is very satisfactory for use in radio

ets.

AWARDED THE RADIO NEWS .
LABORATORIES CERTIFICATE
OF MERIT NO. 913.

(Continued on page 565)
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Correspondence from Readers

ABOUT RADIO TUBES

Editor, Rabio NEws:

I cannot help but comment on your article
on page 1874 of Rapio News, issue of April,
by D. C. Wilkerson. This article relating
to high vacuum, giving to Messrs. Langmuir
and Arnold credit for high vacuum, I must
dispute.

I have been in the incandescent lamp in-
dustry for the past thirty-eight years, or
since 1887, and all of my work has been
along the line of exhaust, not only for in-
candescent lamps, but for radio tubes and
thermos bottles also. I cannot understand
Mr. Wilkerson's article giving Langmuir and
Arnold credit for having the only methods
for producing high vacuums.

The first real high-vacuum tube made was
probably produced by Crookes or Roentgen
along about 1894, in the production of the
now well-known X-ray tube. Mr. Wilker-
son forgets the fact that previous to the
experiments of Roentgen and Crookes, Geis-
sler had produced very high vacuums, in
fact, the Geissler pump today will produce a
vacuum high enough for radio tubes. Tt
will probably take a little longer than with
the so-called Langmuir method, but a very
high vacuum is produced, nevertheless.

Another very good pump that was known |

long before Langmuir and Arnold was the
Sprengle continuous fall mercury pump, also
the Bobo and Goede rotary mercury pumps.
I have no doubt of the possibilities of Lang~
muir or Arnold procuring a patent on the
methods of producing high vacuum by use
of mercury vapor. I am, however, inclined
to believe that éven this is not new, because
you will find in the first book of physics,
generally used by first vear pupils at high
school, that the method used by Langmuir
is demonstrated, and this book that I men-
tion was published more than twenty years
ago. In later editions of this first book,
vou will find that both Langmuir and Dr.
Goede are given credit for mercury vapor
pumps.

The writer did a lot of experimenting
with mercury vapor, arsenic, various and
sundry oxides, phosphor, iodine, magnesium,
thalium and the like, more than twenty years
ago, and you will find that the phosphor
method was patented along about 1896, by a
Magaleny or some such Italian name.

Mr. Wilkerson’s article further states that
the General Electric Company has all claims
on thoriated tungsten filament. I believe
this -is an error. If you will look up the
patents of the General Electric Company,
you will find that their patent calls for pure,
homogeneous tungsten, and their sole right
is in incandescent electric lamps. Tungsten
and thoriated tungsten were thought of and
used back in 1902, and there are several
German patents on such, whereas the Gen-
~ral Electric Company purchased the Just
and Hannaman patents sometime about 1907.

The article further states that the inde-
pendent tube manufacturer will probably
have some trouble in getting this thoriated
tungsten. The mere fact that the only two
concerns outside of the General Electric
Company who manufactured tungsten fila-
ment are now out of business is no good
reason why some others, when they realize
the magnitude of the market, will not go
into manufacturing it. In the meantime,
this material of a verv good quality can be
purchased in abundance in Germany, Switz-
erland and other countries.

Now, my real object in writing this let-
ter as I do and taking exception to this
article written byv. Mr. Wilkerson is that it
seems to me that Rapio News has tried to

scare the independent tube manufacturer, as
this article would lead omne to believe that
to manufacture radio tubes now would be
an infringement on various patents; this
is not necessarily true. -

The writer is an engineer for one of the
largest independent tube manufacturers in
the United States, and he wishes to state
that they are not using the Langmuir mer-
cury vapor for high vacuums in any sense,
and are producing a tube as good as the
one produced, if it is produced, under the
Langmuir mercury vapor system. Articles

of thls nature lead one to believe that no-

one except the large corporation may g0
into the manufacture of tubes—which I be-
lieve to be erroneous. In a periodical such
as yours, read by so many, I believe that
a little more thought should be given the
subject before it goes to press, and some of
the facts looked into, as, in my opinion,
such statements have a tendency to retard
the industry.

W. R, ARMSTRONG,

4049 Diversey Ave.,

Chicago, Il

(Rapio NEwsS is never responsible for the
statements made by its authors. Such state-
ments are usually made in good faith, but if
an occasional error does creep in, Rapio
NEws is always ready to correct it.—EDI-
TOR.)

THREE-CIRCUIT REGENERATORS

AND NEUTRCDYNES
Editor, Ranio NEwS:

In regard to Mr. Sarec’s letter on the
advantages of the Neutrodyne and the short-
comings of the regenerative set, I should
like to stand up for the three-tube, three-
circuit set of the two variometer, coupler
and condenser type. I have experimented
with nearly every type of set in use for the
last three years, and find that outside of the
super-heterodyne class there is not a set
to compare with a three-circuit set.

During the summer, signals from WEAP,
WBZ, WGY and other such stations have
been heard 900 feet away from a Magna-
vox loud speaker of the A3 type. During
this winter England, France and Spain were
heard and nearly every night in the week
signals from KPO have come in through
KDKA at 10 o'clock when KPO has been
broadcasting stock market reports. And all
of this on a loud speaker.

The set is absolutely distortionless and
clear and, regarding simplicity, only the
grid and plate variometers are used in tun-
ing. Nearly 300 stations have been logged
in about 10 months of operation. It might
be well to state that no power or radio fre-
quency amplifiers were used at any time and

that all of the above statements can be amply
backed.

G. Herpert Rint, Jr,

Buckwood Avenue,
Catonsville, Md.

RADIO BROADCAST ANNOUNCERS
Editor, Rapro NEwS:

As a constant reader of your excellent
magazine, I am taking the liberty of sending
you this letter. No doubt, in the past you
have received several letters regarding the
many radlo station announcers’ shortcomings
in giving the station’s call letters properly

I have just finished reading Mr. Carl H.
Butman's article, “What’ll T Do When I
Can’t Get the Call?” which appears on page
1442, the February issue.

His article is very clear and no doubt he
expresses 90 per cent. of the radio audi-
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ences’ opinion. Undoubtedly, some change
will be absolutely necessary in the very near
future for better call letter identification.
However, his idea of the “Dit Dah Dah”
seems practically useless to me. One could
say WNYC practically five times over while
someone gave the same letters in the “Dah
Dit” way. Of course, some people of the
radio audience may be somewhat hard of
hearing or have radio sets that are not pow-
erful or selective enough to bring in the DX,
and though they may hear a band concert
from a far station fairly loud enoufrh to
know that it 4s a band concert, they get
peevish at the announcer for not yellmor h1>
head off when he tells the station’s call let-
ters. It would take some announcer to give
all letters with a voice of the same power
and volume that a band can give! Why not
give him a megaphone? The other day I
heard one of Thomas A. Edison’s phono-
graphs of the 1890 model, using cylinder rec-
ords, while I was at the home of a {friend.
Everyone who has had one of these relics
will remember how the selection was an-
nounced. There was no feeling in the words
spoken, and the voice seemed as if spoken
by someone in a trance, or under the in-
fluence of some of the stuff our bootleggers
peddle around in this era of Science and In-
vention! There are many announcers in our
best broadcast stations today who announce
their call letters and programs with the same
dead feeling as the announcers on the old
Edison records.

In my estimation, a good announcer is 70
per cent. of the radio program. If he has
a pleasant voice and can talk understandable
English, the radio audience can overlook
some of the terrible stuff put on the air
occasionally. I have heard that there has
been a complamt made about Rox) s an-
nouncing. He is original, his style is well
liked, and this is the ﬁrst time I ever heard
of any complaint against him. Roxy has a
personality all his own, and his announcing
is what saves those programs which would
otherwise be a failure. I would suggest that
Mr. J. A. Halman, Broadcasting Manager
of WEAF, take a trip to Zion, III where
the “blue laws” are still in effect and all
those who support them are welcome there.
Let Roxy announce in his own good way, as
everyone loves a breezy and cheerful an-
nouncer. Let’s have more of them.

As T don’t want to hurt anyone’s feelings.
I will not say here who is and who is not
a good announcer. However, I am glad to
say there are more good ones than bad ones.

I should be happy if you could find enough
space in Rapto NEws for this letter so that
we may hear from others on this subject.
Best wishes to Rabro NEws and three cheers
for Roxy.

E. PeNDERGAST,
22 Harris St.,
Webster, Mass.

MR. HOWE HAS STARTED
SOMETHING

Editor, Rapio NEws:

Permit me as a one-time member of Eng-
land’s largest radio magazine to criticize one
or two of the points in Mr. Howe's letter
which appeared in your May issue.

Mr. Howe sets out irom the beginning to
condemn British broadcasting, and if we
are to believe him I really don’t understand
why the B.B.C. should continue its efforts
having, as it appears. so dismally failed in
what it set out to do. First of all, let it
be understood that America had some two
years’ start over England and perhaps there

(Contimied on page 536)
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HIS Department is conducted for the benefit of our Radio Experimenters.

T
T

[LIEER

Conducted by R. D. Washburne

publish only such matter as is of sufficient interest to all.

1. This Department cannot answer more than three questions for each correspondent.
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink.

We shall be glad to answer here questions for the benefit of all, but we can

Please make these questions brief.

No attention paid to penciled matter.

3. Sketches, diagrams, etc., must be on separate sheets. - This Department does not answer questions by mail free of charge.
4. Qur Editors will be glad to answer any letter, at the rate of 25¢ for each question. If, however, questions entail considerable research work, intricate calcu-

{ations, patent research, etc., a special charge will be made.

Before we answer such questions, corresponidents will be informed as to the price charge.

Mr. Washburne answers Radio questions from WRNY every Thursday at 8:30 P. M.

A MODIFIED REINARTZ SET
(2143) Mr. R. W. Adams, Muskogee, Okla.,

asks:

. 1. 1Is the enclpsed diag_’ram a sati_sfactory
one? This appeared in a foreign publication and
exceptional results were claimed for it.

A. 1. We have modified the schematic circuit
somewhat, as you will see (Q. 2143). Better oper-
ation results when the 200-turn choke coil is used.
This may be wound with No. 30 S.S.C. or S.C.C.
wire, on a two-inch form. This  choke
cotl must be in non-inductive relation to the other
coils in the set. Note the absence of a phone con-
denser—this is characteristic of Reinartz receivers.

This mnodified Reinartz will be found one of the
finest sets for all-round good operation. It is easy
to tune (the .0005 mf. variable condenser con-
trolling the wave-length to which the set will
respond). Oscillation control is positive and easy
(this is all in the setting of the .00025 mf. variable
condenser). Sensitivity is assured by proper ad-
justment of the grid leak resistance and thc detec-
tor “‘B” potential.

The 16-turn aerial coil serves a double purpose:
it couples the aerial to the grid, and the plate to
the grid.

A simple coil construction is shown in “Q2143-
A End “4” goes lo the aerial and lead *“17
connects to the .00025 mf. fixed grid condenser. A
“lower loss”” (Ye gods, this is becoming a habit
We used the samc two words last month; probably
will next month. Here’s hoping they strike bottom
sometime, on this “low loss,” “lower loss,” “lowest
loss” business) coil would result if the wire is
wound over one-eighth or one-quarter inch square
strips of celluloid laid lengthwise on the coil so as
to prevent the wire touching the tube. If this
design is followed, cardhoard, Bakelite, Radion
(hard rubber). Formica or wood may be used as

quiry above, with the exception that aerial coil
“A” will necessarily consist of a good many turns,
since a periodic, or tuned aerial circuit is being
used, instead of an aperiodic, or untuned one.
Winding “A” (having leads Nos. 3 and 4, with
‘4 being the aerial connection) will have about 45
or 50 turns and coil “B” will contain the same

A. 3. Whether you have a 2-amp. or a §-amp.
tube charger, you should find no difficulty in follow-
ing circuit “Q.2143-C.”

The voltage distribution in the auto-transformer
is shown.

Knowing the charging rate of your “B” battery,
you may determine the size lamp required to pass

_J 00025 MF,
i

[.00025 MF — SOV'%
50T [ i 225v+ =
1200 — —
i, 006 MF. B =
1 ——
— 3 -
¥ 10005 ME T \
PRI H“ SEC.
6 T. | ]
= 2 Y
4 =
L
Q-2143 + T

An excellent two-tube diagram.

In this circuit the feed-back coil and the antenna coil are com-

bined in one winding. Any convenient form of coil winding may be used.

count, connection “1’’ being the grid connection.

The second radio frequency unit (C and D) has

the correct charging current by a glance at this
table:

the form. Otherwise, it is best to use hard 5 !
rubber. a primary of about eight turns, the exact value to Lamp Charging TRate, Amps.  Charging Rate, Amps,
2 H . be used in ol be determined by experiment, with 4" being the  Wattage (A single 12-cell unit)  (Two units in series)
Qtf ol Ean = tDPmde e used in place of a plate lead. The secondary, “D” will have about 25 075
c1y§ ‘l,,’ mCiarc;eite‘)‘(QS;l.% B” shows how to use the 45 or 50 turns, with ‘“1” connecting to the plate gg %gg (1)32
A . - 2., o . b .
2-element “Flerqing Valve” type of rectifier. of the Z-element tube. 75 250 175
The same coil construction is followed in this . 3. How are ‘“B” batteries charged from an 100 275 225
receiver, as in the one described in your first in- “A” battery charging tube rectifier? 150 .350 275
60-100V. :I—-_
M '_
—
45-60V.
g E.
[——o—x —
—
A B _"
0005 5
A.F. CHOKE

Ik

ZT0005

PRI SEC.

PRI. |SEC.

200 OHMS

NS
S

Q-2144

s

A" ==

e

The Double Selector Multiflex circuit of Victor Greiff. This diagram shows two =cages of tuned radio frequency amplification and three stages of

audio frequency amplification, using a crystal detector instead of the usual tube detector.

stage of audio frequency amplification.
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THE DOUBLE SELECTOR MULTIFLEX

(2144) Mr. Virgin Aldrich, Beaver City, Neb.,
asks:

Q. 1. Some time last year Victor Greiff devel-
oped a peculiar reﬂex circuit usmg a crystal de-
tector and a ‘“losser’” control of circuit oscillation,
Please give the constants of this circuit,

A. 1. The Doubte Selector Multiflex circuit
about which yowu inquire is being shown in these
columns,

A potentwmeter will furnish the necessary 200
ohms.

The three radio frequency
called “Tunads.”

An ASF, transformer secondary, or a Ford spark
coilksecondary will work admirably as the A.T.
choke

A variometer may be substituted for the first
2-coil radio frequency transformer.

The value of “G.L.” will be about 50,000 ohms,
but a “C’. battery should.be used and a lngher
grid leak resistance.

Tunads® have 64-turn secondarles to be used
with variable condensers: of ~.0003 mf.- capacity
(and 12 turns in the aerial . coil—primary of “A”
—and eight turns in~the first ‘plate coil—the pri-
mary of “B”), but the coil described. in answer
to the second question of Mr. R. W.
above, may be constricted. The data
latter instance would be: coil “A,”
mary*“and  50-turn secondary ;- coil “B,” 6-tum
primary.and 50-turn secondary. Instead, “R.F.T
may be' a standard radio frequency transformer
designed to. work - without a“ variableé “condenser.
The capacity ‘range of “C” will be determined by
the partlcular co11 constructwu decided upon for

transformers are

in the
10-turn pri-

The crystal detector “D”
adjustable.
Be sure to mamtam a non- mductlve relation of

the three R.F. coil units.

may be fixed ‘or,

40 TO 205 METER RECEIVER

(2145) Mr. A. R, Leygue, a4 Ox, préé Muret,
Hte, Garonne, France, asks:

Q. 1. Please describe the constructmn and show
the circuit, of a receiver designed to cover the
entire amateur wave-length operating band.

A. 1. We are not prepared to furnish such a
diagram, particularly since the amateurs have
been licensed. to operate on wave-lengths as low
as three-fourths of a meter. The design of such
a receiver ‘'would require a great deal of experi-
mental work and we do not know of anyone having
undertaken the task. However, we are very
pleased to refer you to The Experimenter maga-
zine of April, 1925, where will be found the circuit

dlagram and complete constructional details of the.

amateur recewer in use at Station 3MO, in the
serial article “Getting On the Air/’ ” by A, P. Peck.
The receiver. described covers the exceptionally
wide wave-length range of 40 meters to 205 meters,
and is a thoroughly practical radio receiver for the
reception of phone or code signals within this band.
One is not requ1red to change coils. The article
in this issue, “Another Three-Range Receiver,” de-
scribes a 40- to 555-meter set using a group of three
removable coils for covermg this range, instead of
the “tapped inductance” principle used in the re-
ceiver at 3MO

Adams, .

Radio News for October, 1925
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A two-tube reflex.
three-element tube detector.
denser values should be varied for best results.

.. THE TYPE 4DL REFLEX SET @ ..

(2146) Mr. P. Raja Chett Bangalor City,
India, asks:

Q. 1. - How-is the Inverse-Duplex form of reﬂe<

circuit . different from any other kind of reflex
circuit? I am particularly mterested in the Inverse
Duplex circuit_as incorporated in the "Grimes Type
4DL Inverse Duplex reflex receiver, a set having

Exterior view of the Renaissance Model, Grimes
Inverse Duplex Receiver, incorporating the
4.-DL, circuit described in these columns.

a tube detector, two stages of tuned radio fre-

quency amplification and three stages of audio
frequency amplification, using only four dry cell
tubes.

A. 1. The schematic diagram of the connec-
tions of a Type 4D L Grimes Inverse -Duplex
receiver is shown in “Q. 2146.” This is one of
the most up-to-date and efficient reflex circuits

“In this circuit ‘a two-element tube supplants the usual crystal detector or
The- descnptxve text is quite complete.

Battery potentlals and con-

known to the radio art. By “efficient’” we mean
the reproduction is loud (there are three stages
of audio frequency amplification}, quite clear (proh-
ably due, in the main, to the use of the reflexing
principle, since most sets would not be very clear
reproducmg with the same audio frequency trans-
formers used in a straight audio amplifier circuit).
the set is very compact (UV-199, or C-399 dr)
cell tubes are used and ‘battery compartments’ in
the set encase all batteries), sensitive (explamed
by the tube detector and two stages of radio fre-
quency - amplification) ' and selective (secured by
extremely careful d651gn as it is not usual for
sets using “astatic’” inductances to be very sharply
resonant, and a good part of the -selectivity must
be attributed to the twe stages of tuned radio
frequency amplification.) The general statement has
been made, from time-to time, that a set will neces-
sarily be sensitive if it is selective.- That these
two conditions are ‘not synonymous, anyone can
appreciate when it is remembered that, by means
of certain extremely sharp-tuning circuits, a crystal
receiver can be made as selective as most tube
sets. However, the crystal sensitivity will not ap-
proach the tube sensitivity. On the other hand,
circuit selectivity 4s required if long distance re-
ception is to be expected while powerful local
stations are broadcasting, although this long dis-
tance reception cannot be secured, even though the
set is selective, if the detector is mnot sufficiently
sensitive to respond to minute current variations.

The Principle
Detail Q. 2146-A represents four radio vacuum
tubes used in a standard reflex circuit, wherein
a tube detector is used. The amphﬁca‘glon sequence
is as follows: three stages of radio {requency

(Continued on page 476)

| 1@025 ME l
————0LOOP 0005 ME .0005 MF. 1 WOV, +
0005 MEf}, o'[ - . =
LOUD SPEAKER AL 2MEG] ——
G A G F “ =
0025 MF. =
2 | B
(]
225 V.
1
) =
"4
00025 {—1 STABILIZER : _ "
MF. ——If— 1000 OHMS | ! POTEE: =
4 s 7
! [ L 4 g : ‘ LI,
: [ "MEG*gsm | ST NE
0005 MF._ Low a Isec 2. | 43vE
. 2 3 |
——————
N VOLUME CONTROL T
AERIAL & SGrROUND Q. 2146:

The type 4-DL Grimes Inverse Duplex (reflex) circuit.

This is one of the latest developments of the reflexed principle.

There is wide room for

experiment in this field. Note the “C’ battery biasing all amplifier tube grids, resulting in low “B” battery consumption.
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NOTE—The Viking Receiving Set has been tested and
approved by Radio News Testing Laboratory.

n

TubeRadiol

Tuned radio frequency, 2 stages radio, detector, 2 stages audio.
Mahogany finish cabinet. Dull rubbed panel. 3 low loss condensers. 3 low loss
coils. 5 bakelite sockets for 201A or 301A tubes. Thordarson transformers.

Send No Mone

We trust you! Just fill out the order blank below and we will

sweet tone, volume and distance it receives— then, just
send this wonderful VIKING 5 TUBE RADIO RECEIVER to

pack it up and return to your express office. They will return

you, express collect. Simply pay the express office the astonish-
ing low price of $29.50 plus small delivery charge. They will
hold your money for 6 days. You keep the set for 6 days—try
it—test it under any and all conditions.

Results are what count! By results we mean distance, tone,
volume. Prove to your own satisfaction that the VIKING will
give the results you want. Don’t take our word for it—let the
instrument talk for itself! Install it in your home for 6 days
at our expense. Test it every way you know how.

Then, if you are not satisfied that it is the most remarkable
radio bargain ever offered — if you are not delighted with the

your $29.50 to you without question or quibble.

No two men seem to agree as to just what a radio instru-
ment should do. There is only one way for any man to satisfy
himself about the VIKING—try it out! We could tell you many
marvelous things about the VIKING — but would it really mean anything
to you? We believe 1you know what to expect from radio. The guestion
in your mind is, will the VIKING give the results I expect? There is
only one way to find out.

Send in the coupon! You have absolutely nothing to lose. We take all
the risk because we know by comparison this is the most astonishing radio
value on the market today. That is why we can afford to make this won--
derful FREE trial offer. This receiver is entirely assembled and wired—
complete in every respect except for accessories.

Ty it /or 6 Days FREE ~

Remember you run a.solutely no risk! If
you decide any time within 6 days that the

Use this Order Blank

VIKING 5 TUBE RECEIVER is not just what
you want a radioto be, get your money back from
your local express office. You will find it hard to
- duplicate such a wonderful chance again. All
you have to do is fill in the coupon below, Don’t
send a penny with your order. Your instru-
ment will be immediately shipped to you by
express. Act NOW.

VIKING

Dont SH(L' FHE N, Laballe St
a, Penny'!

CHICAGO
TLL.

VIKING RADIO LABORATORIES,
435 N. La Salle St., Chicago, Ill.

Date

Gentlemen:—I want to place my order for a $29.50 VIKING TUBE RADIO INSTRUMENT (with-
out accessories) as described above which I understand as follows:

Upon reccig)t of this order you are to ship one
IVIKING 29.50 — FIVE TUBE INSTRU-
MENT, completely wired, without accessories,
express collect. C. .. When this instrument

examine it. If T am not thoroughly satisfied. I

will instruct the Express Co.. to retura to you

at once. You to pay all charges.

If T decide _to keep this instrument I will pay the
2 express office $29.50 plus express charges. with

the understanding that the Express Agent will

Name.

keep my money for 6 days. If at any time within
6 days I am not satisfied_with the VIKING for
any reagon whatsoever, I will return it. packed
just as I received it and if it is in good condition
the Express Co.. is to return my money and re-
turn the instrument togou.

I I donot return it to Express Co.within 6 days,
you can consider I am perfectly satisfied with
the VIKING.

4 Plcase ship as soon as possible and advise me
when you have shipped.

1
1
1
1
1
1
1
1
1
1
: arrives at m¥ express office. I have the right to
1
1
1
1
1
1
[ |
]
| ]

Address

City and State

L

Qnatupation
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“Shockproof” Socket oot
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[T
Tourteen points of contact on the side of each w0012
prong in this new socket. A straight push seats <C
the tube; no twist needed. Tube is supported }:] .
by contact springs (mof the socket shell). It o 0010
“Hoats” on springs, perfectly shockproof. | =

Suitable for sub-panel or base mounting,
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(Continued from page 453)
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About Filters

clude that in the case of the generator, a
1-mid. condenser across the terminals is
at ‘both the higher and the very low ire-
quencies superior to a 10-henry choke used

g

alone in the line, because the large amount

of ripple bypassed will break down the rip=~

ple voltage. In the case of the rectified A.C.

the 10-henry choke is by far the best, be-

cause the bypassed current will have little

effect on reducing the ripple while the choke

will actually suppress it.

A FPALLACY

Figs. 7a and 7b are schemes which have

been suggested to the writer so many times

that it will be well to bury them for good.

In both cases a transformer primary of high

impedance is inserted in series with the plate

circuit. The secondary in 7a is shorted. The

A.C. components are all supposed to be

either lost in the core or dissipated as heat

in the shorted windings of the secondary.

Two fundamentals have been overlooked. If

the transformer is to function with any de-

gree of efficiency, the ripple will be required

to pass through the plate in order to excite

the primary. If it does so, we have de-

feated the purpose of the filter. Also the

primary impedance of a transformer de-

IEN SRS EERENANAARESAREERN

r
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L4

sl DL
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1
1
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Curve A shows the by-pass effect and B the
change in voltage across the plate in the circuit

shown in Fig. 12,

This graph shows how the voltage across a
condenser rapidly changes with the frequency

near the resonant point.

LB g

per Second

creases with the load on the secondary. If
a test were to be made with the secondary
open and with the secondary shorted it would
be found that the ripple would actually in-
crease when the secondary was shorted. The

: i 700 | : above also applies to 7b. Fig. 7a will not
- I be discriminate while 7b will be discriminate.
. . . l That is, 7b will intensify the ripple when a
The Z-ln-l Vermer Dla resonant combination in the secondary is
»” . . - reached.
A §en51t1\;e5, tealSl]y'c.omiOHi? Svlie:}lxol;gt“ﬁ?tg- 600 For the reader who wants to know the
COaSCRON 0 PRVCITU RIS | ] “whys” and “wherefores” it would be a good
?I‘g 5he handl'f}rlor:il éhi l‘i)tlg kni‘tllslegncll\:soe% thing if, at this point, he reviewed the sub-
d'a? Soine pelisied [>akelifc) & ject of resonant circuits. We shall not spend
ial scale, the time to go over these in detail. We shall
500 assume that the reader is familiar with them
and will confine our space to their applica-
tion. Briefly, resonant circuits are of two
types, series resonant, Fig. 8a, and parallel |
400 resonant, Fig. 8b. The series resonant type
» will pass only its resonant frequency and the
3 ;
3 - ;
N A 11
300 '
The BELL 3-Phone Plug Jy s I//] p
/n, S
With this plug you can hook up one to three /n/c/,ljg;fafjfgeg;;%igggwﬂ
head sets in series. Plainly marked connec- f e /ﬁfd
tions show how to plug in phones without con- 200 v (LA :
fusion. ) :
Dealers—Write for prices ‘ v
and information. 100 FIG.14
11 Elkins St., Boston, Mass. 0 ;
Makers of the famous BELL TIMER 0 50 100 150 200 250 300 350 400
\ Cycles
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Tuned
Radio
Frequency
Kit
$12.00
Complete
with
Brackets

Radio News for October, 1925

The complete Low Loss Inductance System, comprising. two tuned circuit

transformers and an antennae coupler with
wariable primary for governing the selectivity of the antennae circuit.

Declared by Chicago and New York

the most SELECTIVE,

467

NOW-—AIl the world

a uniquely constructed

Inductance Ever Designed!

Enjoy the ‘““knife-edge’’ selectivity with which Aero Coils cut
through the tangled mass of Chicago and New York broad-
.casting at will! Enjoy the uncanny sensitivity with which
sets built of Aero Coils pick up the far off, small, low-wattage
stations that you never thought existed! Be thrilled by the
amazing volume with which Aero Coils amplify for the loud
speaker, reception which you have always had to listen to on
the head phones! Build a 5-Tube Tuned Radio Frequency Set
with Aero Coils . . . . . the true low loss inductance system.

PATENTS PROTECT ITS SUPER-EFFICIENCY

Its lower circuit resist-
ance, its lower high fre-
‘quency resistance, its
Jower distributed capac-
ity, and the fact that its
dielectric is 95% air are
the reasons why the Aero
Coil tunes so sharply into
resonance—and why it
actually uses the energy
which other types of in-
ductances waste. Hence,
Aero Coil is the induct-
ance of today—and to-
morrow, and you can be
assured that it is—for the

construction which makes it the idea?
inductance is patented, and no induc-
tance can be made so good as Aero Coil
unless in violation of these patents!

957 Air dmlectﬂc
0 — No dope on
windings — All turns
air-spaced — Solonoid
(cylindrical)windings
—Variable primary
Engineers recog-
nize cylindrical
winding to be su-
perior to any other.
The Aero Coil is
the only Air dielec-
tric cylindrical in-
ductance with a
variablc primary.
Aero Coil patents
prevent imitation.

Build Your Set Now!

The construction which
makes possible the far su-
perior results obtained
from Aero Coilsalsomakes
them cost a bit more—
but, performance consid-
ered, their price is low.
$12.00 for a set of three,
complete with nickel
plated mounting brackets
which fit any condenser.
Go to your dealer’s today
and obtain a set of three.
A circular containing com-

plete hookups for building the most
selective, most sensitive, most pow-
erful five-tube receivers ever designed
is enclosed in each package.

If your dealer has not ‘yet obtained his stock of Acro Coils, order direct,

enclosing price with your.or

Free Booklet showing new circuits and giving full constntcﬁonal informa-

tion of help to_any fan or sct
Write for the Aero Booklet.

AERO PRODUCTS, Inc.

217 North Desplaines Street, Chicago, Illinois

Successars to

HENNINGER RADIO MFG. CO.

ilder —mailed on request.

Pacific Coast Representative

S. A. WINSOR, 1221 W. 16th St., Los Angeles

ERD cOj

All Aero Colls embrace a patent-protected

method of construction which makes possible a far more efficient :l

inductance performance than is possible with any other type of coil.

www.americanradiohistorv.com

can have it!

The sensational favor which Chicago and New York
showered upon the AERO COIL has prompted its
designers to make it available to every fanin the
Nation. Vigorous plans are, therefore, under way to
place the Aero Coil where every city and village can
see it and witness its markedly superior performance.

el Rke

most POWERFUL

Use AERO COILS

Wherever An Inductance Is Required

THE ONLY AIR DIELECTRIC COILS HAVING
n VARIABLE PRIMARIES IN ANTENNAE
CIRCUITS

The Aero Coil 3-Circuit Tuner

Another adapta-
tion of the pat-
ented protected
Aero-Coil construc-
tion and for thsat
reason the most
efficient three-cir-
cuit tuner ever of-
fered. More than
covers the broad-
cast wave band
when shunted with
a good .0005 con-
i denser. This is the
tuner which in a 3 -tube set brought in Havane,
Cuba, in the day-time in Chicago. Price...... $6.00

The Aero Coil Radio Frequency

Regenerative Kit

Consists of one
AERO COIL 3-
Circuit Tuner and
one AERO COIL
Antennae Coupling
Transformer.
Makes the most
powerful, most se-
lective 4-tube, non-
radiating set pos-
sible to build.
Price ...... $11.00

The Aero Coil Wave Trap Unit
5 Also for Crystal Sets

By reason of the characteristics made
possible by the Acro Coil construc-
tion, this unit makes a very efficient
wave trap or crystal set. Price $4.00

The Aero Coil Oscillator for
Super Heterodynes

The characteristics
achieved through
the use of the Aero
Coil principle make
of this instrument
the ready means to
tremendously in-
crease the efficiency
of the oscillator
circuit in any Su-
per_Heterodyne
receiver, Pr. $5.50

Prepared by KIRTLAND.-ENGEL ADVERLISING COMPANY . CHICAGO
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/ —for experimental

hook-ups

—for permanent circuits

UNION RADIO
TIP JACKS

Only 25¢ a pair

Handy for temporary connections,
ideal for permanent mountings.

The superiority of Union Radio Tip
Jacks over binding posts appeals to
all set builders. . Easy to attach, posi-
tive in their action. Nickel plated
and substantial, nothing to chip, break
or get lost. Firmly grip any size
wire from No. 11 to No. 2¢ B & §
gauge. Easily reamed to hold antenna
or loading coils. Tlese Jacks have
been adopted as standard equipment
by leading set manufacturers.

Three sizes for all mountings.
TYPE A for panels f5" to 14" thick.

TYPE B for panels, cabinet walls,
partitions 5/16” to 4" thick.
TYPE C for panels up to 14" thick.

Othér Guaranteed
Union Radio Parts

TUBE SOCKETS—Moulded conden-
site highly polished. Phosphor bronze
contact springs. Reinforced bayonet
For all standard tubes.

Price 70c

DIAL ADJUSTERS — Necessary for
Make minute dial ad-
Price 60c

slot.

fine tuning.
justments easy.

At your dealer’s or
sent on receipt of price

RETAILERS—WHOLESALERS

Send for literature and samples of
our reasonably priced - Guaranteed
Radio Products. Get details of our
attractive proposition. Ask for illus-
trated pamphlet C.

4
I NEW-YORK< OFFICE ++116-WEST+5222$TREEL.
aed

Z

il UNION+RADIO~CCORPORATION i !
¢ 124+ SUSSEX ~ AVENUE » NEWARK~N.J. "-'\_ i

#

parallel resonant type will tend to pass all
frequencies except resonant frequency. The
resonant frequency is equal to:
159.3
f=

VvLC
where f is the resonant frequency, L is the

Fl6. 12

14.

Fig. 11 shows a series resonant combina-

Fig. 12 is a theoretical diagram that makes clear the action of the

circuit in Fig.

11 and the ‘curve of Fig.

2.55h
Fl. !}

sonant frequencies.

esonant circuit in series with the plate of the tube, which tends

F1G.10
ass all frequencies except re

tion that has a dual action.

Fig. 10 shows the parallel r

to p

inductance of the choke in microhenries and
C is the capacity of the condenser in micro-
farads.

el <3t
i >
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N i 1 u
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greater extent than in any of the

rent sections reduce the ripple that is
As stated at the right of the diagram,
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Fig. 9 shows the series resonant circuit
across the line. This would be very effec
tive for bypassing one particular fréquency.
As this type will pass very little current

wWww.americanradiohistorv.com
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A NEW
Two-1Inch
Radio Panel
Voltmeter
of WESTON
Standard
Quality

HESE Model 506 instru-

ments fill a long felt need
for small Panel Voltmeters for
radio receiving sets. They have
all the precision, craftsmenship
of assembly and ruggedness of
the famous Weston line.
Made in single and double
ranges for measuring filament
and battery voltages, they have
an exceptionally high internal
resistance—125 ohms per volt.
Regularly made with a black
finish and narrow flange type
of case; fastened to the panel
with a special type of clamp
supplied with each instrument.

For further
information address

Weston Electrical
Instrument Corporation
173 Weston Ave.,
: STANDARD THE WORLD OVER

WESTON'|

Pianeers since 1858

Newark, N. J.

INCREASES SELECTIVITY
Gives wonderful results with any "%l
radio set. Not attached to, but merely ™%
placed under the telephone. Price One
Dollar. Complete with insulated wire g
and simple instructions.3 (/i“ Your Dea{- T
T ailed C.0.D. on 3 days approval. .
o7 o M T ENNAP HONE CO. SN
New York Gity

Antenniaphorie|§

L

g

90 West St.

Insure your copy reaching
you each month. Subscribe
to Rapto NEws — $2.50 a
year. EXPERIMENTER PUB.
Co.,53 Park P1,N. Y. City

Rt

s

b L
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EVEREADY HOUR
EVERY TUESDAY AT 9 P. M.
Eastern Standard Time

For real radio enjoyment, tune in the
“Yvercady Group.”  Broadcast through
stations—

WEAF New York :
AR Providence WSAI  Cineinmati
%loston - wwl DIetro'lt
hiladelphia Mianeapolis
Buffalo wCCO{ St. Paul
Pittsburgh WOC  Davenport

ko <
AL RADIO pev et TV

NT

INSPECTED:
TESTED,
- RELIABLE

MATionay, cappoM €O
o SRS s

Evercady
Columbia -
Ignitor
e gy

Battery,
the
provem
dry cell
for all
radio
dry cell
tubes
1% volis

No. 766
22Y5-volt
Large
Borizontal
Price
$2.00

ECONOMY

No oNE size or type of battery can be
economical on every type of receiving
set. That’s why Eveready Radio Bat-
teries are made in different sizes and
types—so that every radio user can
enjoy the economy that is to be had by
fitting exactly the right Eveready Bat-
tery to his receiver. Even owners of
sets with five, six, eight or more tubes,
and power amplifiers, can realize Ever-
eady economy to the full by using the
new, radically different Eveready Layer-
bilt “B” Battery No. 486. There is an
Eveready dealer nearby.

Manufactured and guaranteed by
NATIONAL CARBON COMPANY, Inc.

New York San Francisca
Canadian National Carbon Co,, Limited, Toronto, Ontario

.

dio Batteries

-they last longer

No, 486
45-volt
Layerbilt
Extra-

Large

Vertical

Price
$5.50
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Announcing

——
Patents Pending

This new unit will eliminate all “B”
battery troubles. It is guaranteed not
to set up the slightest hum.

Supplies uniform voltage at all times,
insuring better reception. Nothing to
adjust. No moving part to get out of
order, No acid to spill. Will not
affect your neighbor’s set. Requires no
attention whatever, except to switch it
on and off as you want to use your
receiver. In handsomely finished solid
walnut case. Price $35.

“The Andrews
&1

The coil of
ideal charac-
teristics. Has
exceptionally
high ratio of induct-
ance to resistance.
Losses are megligible.

i
Pats. Pend.

Gives maximum range and volume with
entire freedom from distortion. Increases
selectivity and greatly improves tone qual-
ity. This coil is employed in such well-
known receivers as the Andrews DERES-
NADYNE and the BUCKINGHAM and
can be used in all standard hook-ups
where a high grade transformer-induct-
ance is required. Provided with nickel
plated bracket for mounting, Price $3.00.
Our Technical Dept. will answer questions rela-
tive to the Paddlewheel Coil and its use in any

hook-up. Get blueprints of well-known receivers
and circuits from your dealer or write direct.

‘Handsomely finished 3
in silver and mahog-
any. Neat and com-~
pact. An ornament
to your set—not an
eyesore. Folds read-
ily and can be used
anywhere.

Tdeal for portable sets.
Has silvered dial gradu- __
ated in degrees. ,Helps ;
to reduce static and cut
out undesired stations,
A special model for
every circuit.

Write direct if your dealer is unable to supply
these standard products.

e,

1301 First Ave. Maywood, 111

PERKINS ELECTRIC, LTD.,,
Montreal Toronto Winnipeg

above and below resonance, it would not be
adaptable to changes in speed caused by
changing load and would not be pract1ca1 for
the generator. Neither would it be prac-
tical when used alone for rectified A.C. as
the load of the filter at resonance would
probably be far greater than that of the
tube and the actual reduction of the ripple
would be very small.

10-304
F16.16

10-304
15

~4mfd
Fi6.

(0000

PARALLEL CIRCUITS

Fig. 10 is the parallel resonant circuit in
series with the plate. This will, of course,
tend to pass all frequencies except resonant
frequency. For this one frequency it will
be a dead stop, except, of course, to supply
the losses in the filter. For the D.C. gener-
ator it is not at all practical, as it would be
necessary to have one for slot ripple and
another for commutator ripple, neither of
which' would effectively take care of the

%%z TI o _[_I‘—Il—’ %

Fig. 17. To the circuit of Fig. 16 a parallel
resonant circuit has been added in order to
suppress any ripple that might get through to it.

In the diagram there is a half-cycle rectification and in the diagram on the right full-cycle rectification.

moving contact disturbances. Used alone for
rectified A.C, it would tend to have too
great a stopping power. Used in conjunc-
tion with a smoother type filter, which has
ironed out a good share of the ripple, it is
ideal in removing the small A.C. component
that remains.

Fig. 11 is our first approach to a good
filter. It is the series resonant combination,
so applied that its action is two-fold. It
forms a series circuit which will readily
bypass its resonant frequency. The choke
tends to stop other frequencies and the con-
denser bypasses those that do pass through.
There is another very important action that
takes place in this type, an intelligent dis-
cussion of which will require us to go a

www.americanradiohistorv.com
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] WO a
12 Cell — 24-Volt / A"
Storage‘B’Battery

Positively given free witheach
parchase of a WORLD "A"
Storage Battery. You must
send this ad with your order.

WORLD Batteries are famous
for_their guaranteed quality
and service. Backed by years
of successful manufacture and
thousands of satisfied users.

Equipped with Solid Rubber Case,
an ingurance against acid and leak-
age. Yousave b0 per cent and geta

2-Year Guarantee
Bond in Writing [TORLD Dot

J. Approved
“tell thelr friends,” That's our best oreof Tand Listed

of performance. Send Your order in today.
Solid Rubber Case Radio Batterles | as Standard
6-Volt, 100-Amperes . » , . . . $1 by Leading

6-Volt, 120-Amperes.
6-Volt, 140-Amperes , , . L 1a. oo | Authorties

Solid Rubber Case Auto Battenes | tocluding Radio
6-Volt, 11.Plate _ _ , ., , , ., $11.25 News Labora
6-Volt, 13-Plate , ., . . . , | 132
12-Volt, 7-Plate , . 16.00 tute of S d.

2nd-
Send No Money just state bat: | 5% porer

Ywantedn'\d Radi

we will shx%day order is received, by Fyc- E:
press C subject to. Byour examination
Extra Offer: 5 per cent discount for cash J ""’t"ﬂes Radio

in fult with order. Buy now and get a guar- ¢ It _the Home,
L4 K T o Petax. the:

LD BA‘I‘I’ERV
1219 So. Wahash Aves, epta.

COMPANY ¢
10 CHICAGO, ILL.
Set your Radio Dn]s st 210

meters for the
0 l watt World Stomge Batl:ery
Btation, WSBC, Chicago.

TORAGE BATT ERIES Watch for announcements.

[ ﬁ__-mr_;_msﬁig PRI ERESFEWY .

AMPL-TONE
Loud Speaker Unit

Ten days’ free trial. Your Three Dollars
unconditionally returned if at the end of
ten days you are not perfectly satisfied
with this Phonograph
Attachment and do
not find it to be of
exceptional value for
volume and clear 1e-
production.

$ 3 brings you this genuine

Reverse the
tips and note
th e difference
in pitch. Will
not de-magne-
tizee. Phono-
graph people spent years perfectmg the acoustic.
Take advantage and use our unit on your
phonograph.

UNION FABRIC CO.
(Makers of the French Headset)
DERBY, CONN.

“The “Iraffic Cop

FERBEND

of " the Wikdip
f Add a Ferbend Wave xm@w g

Trap toyour RadioSet
ﬂ and’ ‘Police” your recep-
12 tion. Regulate traffic.
Guaranteed to tune out
any interfering stat:on

idely imitated

never equalled, The
omgmal and only suc~ |
cessful WAVE TRAP.

ceipt of $8.50 or C. 0, D. &

plus postage. Send for Free Booklet
FERBEND ELEcTRIc CQ.

25 E. So. Water St - Chicago

is easy to get with the right kind of

set. Profits are easy toget with the right
kL kind of goods. Dealers write for facts.

HUDSON-ROSS=116 S. Wells St.
hicago
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Music Master

Resonant Wood ¥ =
Insures Natural L

Tone Quality | > .
R &

- i

%’(’) ‘IiffolodI;él,l $3 0 Fe . .
vz Radio, too, is now Standardized

IONEER owners of automobiles had to try

out larger magnetos, different carburetors,
more accurate timers and what not else, to get some
degree of motoring satisfaction!

Pioneer owners of radio receiving sets likewise experimented
with different tubes, more powerful batteries, condensers and all
sorts of “loud speakers,” trying to balance the power of the set
with the quality of the amplifier. And they found that, no mat-
ter how good their set might be, Music Master Reproducer
made any good set better.

Music Master Receivers provide efficiency of radio reception

Five Tubes. Two sm};::g ?:lqofre eyl equal to the quality of Music Master reproduction. Music
. 2 a . .

FET S Tt ks e qé’:le?;i’v:,";;;gé 1\/1A.STER makes no claim to have developed new and sensational
volume and distance. Brown mahogany art $6O radio “hook ups. Standardization is the accepted principle of
finish cabinet. Price v s s s s s New Era Radio, and Music Master Receivers embody the

demonstrated principles of radio research and electrical science.

An authorized Music Master dealer will demonstrate—in your
home if you wish—Music MasTer’s power of distance, clarity
and volume, case of operation—and above all, its faithful re-
production and superb musical tone quality.

See MUSIC MASTER—hear—com-
pare—before you buy ANY radio set.

2 . q : A%
Music fMaster Corporation
Makers and Distributors of High-Grade Radio Apparatus
128-130 N. Tenth Street

NEW YORK  CHICAGOQ PHILADELPHIA PITTSBURGH  MONTREAL
Canadian Factory: Kitchener, Ontario

TYPE 175
Six Tubes. Special Music Master Circuit.
Very selective, long distance and splendid
tone quality. Built-in Music Master Re-
groducer.hSolid mahogar;iy.%abinet in
rgwn mahogany art satin finis $1 75

Price . . .

TYPE 100
Five Tubes. New Music Master
Circuit, involving special adapta-
tion to radio frequency. Very
selective, good volume and dis-
tance. Solid mahogany cabinet in

brown mahogany art $100

satin finish. Price . . .

Ten Models — $50 to $460

Guaranteed Unconditionally (Canadian Prices

Slightly Highery

- PRODUCTS
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Rouse YourBidder

and Better Se
to Action/

e

o to the
world

CAN
o, {Q’-‘! succeed!
g

Remember,there
18 no substitute

Jor personal] ~Will Thrill You!
~Wiil REWARD You!

great shops.
~ WHY LEAD AN INFERIOR EXISTENCE!
, No need to drag through life with little or
nothing of this world’s Tﬁoods in return for
ygt;; ,l:,nerd, :a{rhneeig lgs:mrth o Q chnncg:{s are 100 toll

0 . 4

ot to ABPLY IT I\ THE RIGHT DIRECTION!
VERY HONEST, SINCERE, WORTHY, AM.
, BITIOUS FELLOW i eatitled to an even'break

at Coyne 9 in life’ Right now is the_time to solemniy
)] ¥ promise yourself to get rid of the jinx th:
provides chasing you through fife! o that’s

Compiete
Electrical
Training
Mine is a practical
Learn-by-Doing
very stu.
dent is given personal
Instruction,

You down’t need
adwvanced edu-
cation, knowl-
edge of higher
mathematics,or
experience in
order to learn
at COYNE.
Earn While You
earn

My Employment De-
partment helps you get
afjob to earn partor all
o

your expenses and
asgists you to a go

actints 394 2255220 Tune in on COYNE Radio Station WGES

COYNE

ELECTRICAL SCHOOL

H. C. LEWIS, President Established 1899
1300-10 W, Harrison §t., Dept. 5947, Chicago

Hundreds of COYNE-
Trained Men Earn
%, $60 to $200 a Week

Ihaveperfected an gpusual course
of instruction in_Electricity, a
course that isabsolutely thorough,

RAILROAD FARE
TO CHICAGO

% from eny point {n the U, S, also
i extra courses in Radio Electricity
Traek and Tractor Elecs

N a8
portunities and the great
electricafcenter of the world. Clip
the Happiness Coupon below at once

COYNE . _ Getfull
docs not details of
feach byd Special
COrresponGe
cnce,pbul Offer of
by personal, Railroad
practical Fare and
training § Two Extra
in the Courses.
wom{crﬁﬁ[y- Send the
iy ok
Shops ; fi al once
(TP TRy FF Ty P VTR e

H. C. LEWIS, President
COYNE ELECTRICAL SCHOOL
1300-10 W. Harrison St. .
Dept. 5947 , Chicago, lilinois

Dear H. C.—You can just bet I want one of those big
hendsome FREE 12x15 books with 151 actual photo-
graphs of electrical operations and shop scenes, printed
in two colors. Send it quick, before the supply is ex-
hausted. Be sure and tell me all about Special Offer of
Extra Courses and Railroad Fare.

Name

Y Addre 3
wnsssss s sana

little into the theory of A.C. circuits. The
D.C. resistance of a good condenser is very
large, usually many million ohms. Now let
us consider that in Fig. 12 there is a D.C.
voltage of 100 volts impressed across E.
The reactance of the condenser is infinite so
that, practically speaking, there is no cur-
rent flowing through it. Since there is no
curren ‘owing through the inductance, there
will be no IR drop through the coil and the
voltage Ec will be the same as E or 100
volts. The resonant frequency for this com-
bination 2.55 henries and 1 mfd. is 100 cycles.
Now in the place of the D.C. voltage, let us
substitute 100 volts A.C. Keeping the 100
volts constant, let us slowly increase the fre-
quency. As the frequency begins to increase,
the condenser begins to pass current. Very
little at first, but as the resonant frequency,
100 cycles, is neared the current rises rapidly
until at resonance it has become very great.
As we pass beyond resonance, the current
through the condenser rapidly decreases. It
finally becomes even less than the very min-
ute -current that did flow when the 100-volt
D.C. was applied. As resonance is ap-
proached the voltage across the condenser
becomes many, many times that of the orig-
inal voltage. Reaching its peak at resonance,
it rapidly decreases as resonance is passed.
As the frequency is increased beyond reso-
nance, the voltage across the condenser con-
tinues to decrease, soon reaching a value
that is even less than the initial ripple E.
The curve of Fig. 14 shows how this volt-
age across the condenser changes. It is at
the point marked X that the series resonant
circuit may be used as an effective filter.
If the load is connected across the condenser,
as shown in Fig. 11, the decrease in the rip-
ple voltage across the condenser means a
decrease in the ripple across the plate. It
is evident from the curve 14 that the effec-
tive application of this type requires as low
a resonant frequency as possible, consider-

20h 20h

20k ~
1 4rmid

2mfd

T ™1

Fig. 18. The sections shown above are easier of
construction than the circuit shown in Fig. 17.

ably lower than the frequencies to be fil-
tered out. Supposing that in Fig. 11 we
desired to filter out a bothersome 90~cycle
ripple. The values that we have used here
would not be at all practical. For at 90
cycles the ripple voltage across the condenser,
which, of course, is the same as the ripple
across the plate, is much greater than the
ripple of the supply. That is, instead of
reducing the ripple we are increasing it. Tt
would have been much better if 20 to 30
henries had been used and at least 2 mfd.
condensers. This particular type of filter
is equally effective for both rectified A.C.
and the D.C. generator. When so designed
that the resonant frequency is far below
that of any frequency to be eliminated, it is
known as a “smoother” filter. It tends to
reduce all frequencies above a certain point.
The larger the inductances and the capacities,
the better will be the filtering. The addition
of a load across the condenser will change
the shape of the curves of 14—but the gen-
eral results will be the same.

A FILTER

In Fig. 12 we have added a condenser
before our filter. This gives us practically
the same performance as in Fig. 11, but, in
addition, we have the unhindered short-
circuit effect of the first condenser. With
the generator this helps materially in the
breaking-down process of the ripples in the
generator. In the rectified A.C. this first
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At Last!

—an indoor aerial
that works even
better than an
outside wire!

arsee

ANTENNAE

REG U S TRADE MARK
PATENT PENDING

Add hundreds of miles-to your hest distance
records with this scientifically designed antenna.
Consists of 100 wire strands insulated from one
another and from mois-
ture—covered with parch-
ment, it rolls up. '

Cuts Dbzpn Static
Gives Louder Signals
Greater Selectivity

Equipped with special
fixed condensers, EFFAR-
SEE gives range and vol-
ume of .long aerial-—selec-
tivity and freedom from
interference of short an-
tenna. Write for testimo-
nials from enthusiastic
users.

Type IXL (large)......54.00
Type BXL (small)... 2.50

At any radio dealer
—or write direct.’

FISHWICK RADIO CO.

500 Edwards Bldg., Cincinnati, O.

BB (7 IESS "
Out of Tube

Amperite automatically controls tube cur-
rent, eliminates hand rheostats, filament
meters, guessing and all tube worry.
Simplifies wiring, tuning and operation.
Permits the use of any type of tube or any
combination of tubes.

Tested and used by morethan 50 set manu-
facturers and in every popular construc-
tion set.

RADIALL COMPANY
Dept.RN-i5, 50 Franklin St., New York City

Write for

FREE
Hook-ups

OMNE DAY
HB 355y CHARGING
Charging radio and auto batteries pays
§150 to $300 clear monthly profits. No
experience needed to operate HB One
Day Battery Charging Outfit. $35 cash

= { brings complete HB Outfit. Easy
‘| terms—money baek guarantee. Yrite
4 for free bulletin No. 97,

=3 HOBART BROS. CO. )
4 Bex RS _ : g 5 Troy. Ohie

HONTELY
FROELT

ik 3150 24300
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ATWATER KENT

Dealers, did you know—

THAT the farmers of the country have
et down . in writing their preference for
Atwater Kent Radio ?

The Meredith Publicationsand the
Capper Publications recently asked the
farmers: ©“ What make of radio set do you
expect to buy?” In the answers Atwater
Kent was FIRST.

If you have prospects in rural districts,
there’s a tip for you.

Prices slightly higher from the
Reckies west, and in Canada.

Model L,
with g flexi-
ble cord, 517

Model 20, without tubes, p30

Model Jo, including battery cable,
but without tubes, $80

DEALERS have been telling us
what they most like about Atwater
Kent Radio.

“This sums it up,” one of them said:
“We send the sets to our customers’
homes without opening the boxes. We
know they’re all right. ‘Inspected’ means
inspected when Atwater Kent says it.”
Other dealers gave similar testi-
mony. Although we advise all to
open the boxes and make sure there
has been no accident in transpor-
tation, it is gratifying to know that
they regard it as unnecessary.

The word “Inspected” on the
pink tag attached to the bottom of
every Atwater Kent set is a certifi-
cate of character. It means that ev-
ery set has been subjected to no less
than 140 gauge and physical in-
spections and nineteen electrical
tests. All along the line of manu-
facture the smallest defect is a death
warrant. '

Even after the “final” inspection
we are constantly picking Receiv-
ersfromthefinishedarrayandtesting
them again.

Phonograph Attachment,
with ¢’ Hexible cord, »3

Model 20 Compact, including bat-
tery cable, but without tubes, $30

www.americanradiohistorv.com

Model 12,built on special order, includ-
ingbattery cable but without tubes, 3100

Visitors at the factory sometimes
think we are too fussy. That we re-
gard as a compliment. Every dealer
knows that “fussiness” at the plant
relieves the customer from fussing
in the home, and makes Atwater
Kent Radio easy to sell.

“It is not our fault that we sell most of
that make,” a dealer told us. ““The people
take them away. Atwater Kent Radie
has a good name, fastened to the people’s
mind with the glue of quality.”

We believe in being fussy and shall
continue to be.

Werize for illustrated booklet telling the complete story
of Atwater Kent Radio

ATWATER KENT MFG. COMPANY
A. Arwater Kene, President
PHILADELPHIA, PA.

4713 WISSAHICKON AVE.

Every Thursday Night—tne potential audi-
ence of the Atwater Kent Radio Artists, who broad-
cast from ten stations every Thursday evening from
g to 10 (Eastern Standard Time) is estimated at mose
than 10,000,000. These are the stations:

EAF + + » . New York  WCAE . . . . Pittsburgh
WJAR + - . Providence WGR . - .. . Bugale
WEEl « ¢ 5 s ¢ Boston wwJ .. e Detroit
WFL « « » Philadelphia  wsal Cincinnati
WCCOo Minneapolis-  wocC Davenport

Model H,
with 9’ fexi-
ble cord, $22


www.americanradiohistory.com

474

Radio Expert

$3000%$10000 a year

Yes—$3,000 to $10,000 a year! These
are the opportunities. The chance of a
lifetime. Investigate! Look into the
amazing possibilities of Radio. Become
the Radio expert in your neighborhood.
The Radio Association of America now
makes it easy for you to train for a big
job, or to go into business for yourself.
If you want to get away from poor pay
and jobs with no future, here’s your
big opportunity.

We want ambitious men everywhere—
to learn Radio operation, construction,
installation, repairing and selling. Be
our representativeinyourneighborhood.
Find out how you can qualify in a few
short months, and receive our marvelous
1000 Mile Radio Outfit given as part
of your training.

Train at Home—
In Three Months

Find out how, in your spare time at home, by
mail, without giving up your present position or
losing a dollar of pay, you can become & Radio
Expert in a few short months. No previous ex-
perience necessary. The possibilities for big
salaries or to go in for yourself are unlimited. In
no other line have ambitious, wide-awake men the
chance that Radio offers. You can now train
under one of America’s leading Radio authorities.
Read Mr. A. G. Mohaupt’s offer to train you per-
sonally in everything about io. By enrolling
with us now, you get the benefit of the direct
personal guidance of this well-known expert.

“I pledge my personal atten-
tion to every member enrolling
in our Association at thie time.
Your individual problems anc
questions will be answered by
me, and I will work with you at
every stage of the course, guid-
ing you till fully trained, includ-
ing Government examinations
for Operator’s license.”’

A. G. MOHAUPT

A, G. MOHAUPT

Mr. Mohaupt, head of Radio Association of
America, is a Graduate Electrical Engineer, Uni-
versity of Wisconsin; former Radio Instructor for
the U. S. Government; author of *‘Practice and
Theory of Modern Radio.””

1000-Mile Radio Qutfit

GIVEN TO EVERY STUDENT

Mail the coupon now for all the faets and
free information. Let us prove to you that
Radio is easier to learn and offers biggzer
money than any other business or profes-
sion that you can get into. Don’t wait.
Act while our Special Offer of a 1000-mile
receiving outfit is still in effect.

4513 Ravenswood Ave., Dept. 1510, Chicago.

Please send e details regarding your
Expert Home-Training Plan and offer to
representatives, also your offer of a 1000-
mile Radio Set.

Name ...coverernerocccsecncccnes 0000000 000
Address ...... 0000000000 00000000000000000000
G co00000000000000 State ....eececccncncan.

condenser acts as a bypass for ripple, and
also returns energy to the circuit during the
half-cycle interruptions caused by the recti-
fying action. This particular type of filter
has worked out to be the most practical for
both the D.C. generator and the rectified
A.C. supply. The curves of Fig. 13 show
the comparative effécts of the two parts of
this filter. A is the bypass effect and B is
the change in the voltage across the plate.
They were taken with a l-henry choke and
a 1-mfd. condenser. ‘A great deal of im-
provement in this last type may be obtained
by placing several similar sections in series.
That is, taking what ripple is left from one
section and further reducing it in another
section. When this is done, the inner capac-
ities must be equal to twice the outer or
end capacities. See Fig. 14a. The mid-
condensers may be two of the outer type in
parallel or may be single condensers of twice
the capacity of the end condensers.
5-20h

_/“0660'\_

/-2 mfd-~"7

=

Fig. 19. The “pi” type of filter, used with a

generator. Small values of capacity and in-

ductance may be used, because of the higher
frequency of the riples.

There are a countless number of composite
filters that can be made by using the various
types of sections. The limit in variation is
governed by the pocket-book. However, the
more complicated may not, by any means, be
the most efficient. The writer has purposely
avoided mention of several other popular
types of sections which, while good, have
not worked out in practice as well as the
“pi” type of section described above.

PRACTICAL APPLICATIONS

Figs. 15 to 21 show some practical appli-
cations of the foregoing. In 15 we have the
half-cycle rectification and in 16 the full-
cycle rectification. In 17 a parallel resonant
circuit has been added. The resonant fre<
quency of this should be that of the supply.

This then acts as a trap for what little ripple |

the main section does pass. For 60 cycles
the product of LC would be approximately
7.02, if L is in henries and C is in micro-
farads. Unless one is in a position to make
his own inductances, or has a small choke
of about 2 to 3 henries with an adjustable
air-gap, this type of trap will be difficult to
make. It would probably be easier to resort
to sections as shown in Fig. 18, than try to
obtain a ripple trap. The average amateur
requirementsf\z\:’i}l rarely necessitate more
- -104

£oea

~l-2mifd. ot over 005mid. |
|
i
l H

Fig. 20. An audio frequency choke may be

used to reduce the higher voice frequencies. A

small R.F. bypass condenser should also be used
as shown.

than one section. Fig. 19 shows the “pi”
tvpe of filter used with a generator. Here,
of course, it is not necessary to have such
large values of inductance and capacity as
the ripples are all of fairly high frequency,
usually above 300 cycles. A fairly large
choke is usually required to take care of the
moving contact noises. If the Heising sys-
tem of modulation is to be used, large con-
densers across the supply will tend to short-
circuit the higher voice frequencies. This
applies to both generator and R.A.C. supply.
The difhiculty may be overcome by the addi-
tion of an audio frequency choke, as shown

www.americanradiohistorv.com
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Patented
April
a1, 192§

last word in

tuning ces

When a micrometer control is
l so delicately geared that it seeks
out and brings in the most elu-
sive stations within the scope of
your set with deadly accuracy,
and with ease, we feel that it
fully deserves to be referred to
as “the last word in tuning de-
vices”, Such is the Accuratune.
Incidentally, it can be quickly
substituted for ordinary dials
without alteration of your set.

MYDAR RADIO CO.
7 CAMPBELL ST., NEWARK, N.J.

To the Man with an Idea

I offer a_comprehensive, experi-
enced, efficient service for his
prompt, legal protection and the
development of his pronosition.
Send sketch, or model and descrip-
tion, for advice as to cost, search
through prior United States pat-
ents. etc, Preliminary advice

gladly furnished without charge.

My experience and familiarity
with various arts frequently en-
able me to accurately advise
clients as to probable patentability
before they go to any expense.
Booklet of wvaluable infcrmation
and form for properly disclos-
g your idca free on request.
Write today.

RICHARD B. OWEN

PATENT LAWYER

2 Owen Building, Washington, D. C.
41A Park Row, New York City

The EAGLE Neutrodyne
RECEIVER
is “King of The
Air”’

Write for literature,

Insure your copy reaching you each month,
Subscribe: to RADIO - NEWS—$2.50 a year.
Experimenter Publishing Co., $3 Park Place,
N. Y. C.
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Balkate

Radio Power Units

the ideal power supply for any radio sef

FOR THE

CIRCUIT

p e
R
TheBalkite BatteryCharger

‘The most popular battery charger
onthe market. It can be used while
the radio set isin operation. Ifyour
battery should be low you merely
turn onthe charger and operate the
set. Charging rate 2.5 amperes. Op-
erates from 110-120 AC 60 cycle
current Specialmodelfor50cycles.

Price $19.50
West of Rockies, 320
In Canada $27.50

The Balkite Trickle Charger

gharges both 4 and 6 volt radio

'A” batteries at about .5 amperes.
Usable in 3 ways: (1) As a regular
charger with a low capacity storage
battery for sets now using dry cells.
(2) With storage battery sets of
few tubes. Furnishes more current
than used by 6 dry cell or 2 storage
battery tubes, so that if used dur-
ing operation it need be used at no
other time. (3) As a “trickle” or
continuous charger for storage
battery sets of as many as 8 tubes.
Sizes 5% in.long, 2% in.wide, 5 in.
high. Operates from 110-120 AC
60 cycle current.

w capacity batteries especially
adapted for use with this charger
with setsnow using dry cells are be-
ingoffered by practically allleading
battery manufacturers this fall.

Reputable manufacturers are
also offering thus fall for use with
this charger special switches which
turn on Balkite “B’’ and turn off
the charger when you turn on your
set. This makes the current supply
for both “A” and B’ circuits
automatic in operation.

Price $10
West of Rockies, $10.50
In Canada, $15

BALKITE BATTERY CHARGER, -

o i

Balkite Radio Power Units are the ideal power
supply for any radio set. They simplify and im-
prove radio reception. They reduce the amount of
attention you must give your set. With their use
your current supply is always exactly what is
required for each circuit.

For the “A” circuit there are the Balkite Chargers.
Because of its obvious advantages the Balkite Battery
Charger is the most popular charger on the market. En-
tirely noiseless —it is the only charger commonly used
while the set is in operation.

For sets of smaller “A” current requirements—any
dry cell set or sets of few storage battery tubes—there is
the Balkite Trickle Charger. With a low capacity storage
battery it enables owners of sets now using dry cells to
make a most economical installation.

For the “B” circuit there is Balkite “B”—the outstand-
ing development in radio. It eliminates “B” batteries en-
tirely and supplies plate current from the light socket.

" It fits any set of 5 tubes or less. For sets of six tubes or

more there is Balkite “B” 11, the same popular model
offered last year.

Noiseless—No bulbs—Permanent
All Balkite Radio Power Units are based on the same

principle. All are entirely noiseless in operation. They
have no moving parts, no bulbs, and nothing to adjust,

b break or get out of order. They cannot deteriorate through

use or disuse—each is a permanent piece of equipment
with nothing to wear out or replace. They require no
other attention than the infrequent addition of water.
They do not interfere with your set or your neighbor’s.
Their current consumption is remarkably low. They re-
quire no changes or additions to your set.

An “A” battery, a Balkite Charger and a Balkite “B”
constitute the most advanced power equipment on.the
market, one that is economical, unfailing in operation,
and eliminates the possibility of run-down batteries.

Manufactured by FANSTEEL PRODUCTS COMPANY, Inc.
North Chicago, Illinois

FANSTEEL

Balkite

‘Radio Power Units

BALKITE TRICKLE CHAR_GER + BALKITE

eadtiF TR
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U. S, Patent
May 27, 1924

"
Balkite *B”
Eliminates “B** batteries. Supplies
plate current from the light socket.
Operates with either storage bat-
tery or dry cell tubes. Keeps “‘B”’
circuit always operating at maxi-
mum efficiency, for with its use the
plate current supply is never low.
Requires no changes or additions
to your set. No bulbs—nothing to
replace. Requires no attention
other than adding water about once
a year.

A new model, designed to serve
any set of 5 tubes or less. Size 8%4 in.
long, 8 in. high, 3% in. wide. Qccu-
pies about same space as 45 voltdry
“B* battery. Operates from 110
120 AC 60 cycle current. '

Price $35
In Canada, $49.50

5

Balkite “B”’ I1
The most outstanding develop-
ment in radio last season. Same as
the new Balkite ‘“B”’ but will fitany
set including those of 10 tubes or
more. Current capacity 40 milli-
amperes at 90 volts. Size 9 in.high,
6% in. wide, 7% in.deep. Operates
from 110-120 AC 60 cycle current.
Special model for 50 cycles.
Price $55
In Canada, $75
=

The Unipower, manufactured
by the Gould Storage Battery
Company,is equippedwith a spe-
cial Balkite Radio Power Unit,

« BALKITE“B”IL
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AMERICA’'S GREATEST
KNIT JACKET VALUE!

T's worth broadcasting—
the story of the Practicoat,
Tune in on this manly
garment and enjoy its

comfort, its srurdiness,

its good looks.

A chummy, friendly
garmenrt that fits snug
and wears long Only
$5,t00 ~and guaran-

teed to satisfy you.

If your dealer hasn't it,
order direct through us.

KNITTING MILLS
8.14 West 30th Street
“New York City

in Fig. 20. A small radio frequency bypass
condenser should be used, as shown. Fig.
21 shows the application of the filter to the
double commutator generator.

The basic principles for an effective filter
for either the generator or rectified A.C.
supply are:

1. Use a low-pass smoother filter with a
resonant frequency as low as possible, at
least one-third of the lowest frequency to
be filtered.

2. Have the inductance as large as is
practical from an economical and resistance
standpoint.

3. Add another smoother section, if neces-
sary, rather than a tuned section to a
smoother filter.

70000

TT TT(

Fig. 21, ‘The application of the filter to a
double commutator generator.

The rapidly increasing popularity of the
distributed field winding type of generator,
which is usually separately excited, perhaps
warrants a last-minute note on separately-
excited generators. The separately-excited
generator adds several more ripples to the
plate supply. These are slot and commutator
ripple of the exciting machine and the re-
sultant beat wave of the four ripples. Bond-
ing the two negative terminals of the gen-
erator and exciter and grounding will help.
A bypass condenser should be placed across
the fields of both generators for protection.
If the exciting generator is coupled to the
high voltage generator shaft so that the two
slot ripples bear the same phase relation to
each other at all times, the resulting beat
ripple may be materially changed by recvers-
ing the polarity of the exciting field. This
is especially noticeable where both machines
have the same number, of.slots in the arma-
ture. The proper setting of the coupling and
the polarity of the field will reduce the ripple
an amazing amount. )

. ['Want to Know
(Continued from page 464)

amplification  (shown 'in dotted:'_li.nes) detection,

three stages of:’audio frequency amplification .

(shown in solid lines). A unit of tube amplifi-
cation of fwo has been assigned. That is, one
volt on the grid of the first tube becomes two
volts on the plate,- because of the *‘amplification
constant” of the tube being (assumed) two. Two
volts on the grid of the second tube becomes four
volts on the plate of that tube. (The two volts

'—‘——77 VvOLTS
: i WaYataYaYala¥al

-—ly

Hov ac. !
}
: T = o=
1 EvAvieAviviviv)
4
! F—30.5 ¥ 25v —|
{
25 WLAMP é) 3 AMF, FUSE
: RED BLACK
o) [
B+ A+ A=
50V BV 8- Q-2143¢C

Charging “B” batteries by means of an “A”
battery-charger of the regular Z-ampere or
5-ampere type.

grid input, amplified by the ‘‘amplification con-
stant” of two, becomes four volts, or the amount
of voltage at the plate.)

It must be understood at the start that the
values shown in Q. 2146-A, Q. 2146-B, Q2146-C
and Q. 2146-D are not actual values secured in
practice, but arbitrary figures taken to give a
representation of the relative conditions existing in
four types of reflex circuits. For example, we
Lhave shown that the sanie rate of amplification
progression is being used for currents at both
radio frequency and audio frequency, which is not
the case in practice. To give practical figiires
would not convey the relative information in quite
the desired manner.

From careful consideration of Q. 2146-A it is

i
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[RADIO
HOOK-UPS

3rd Edition |
Completely revised

rewritten and
enlarged.

16 Pages of the
Latest Hook-ups Added

. The most complete, practical
.and up-to-date radio hook-ups
book obtainable. Revised and
brought-up to the minute by one
of the foremost radio engineers
in the industry. )

Contains only practical, effi-
cient hook-ups. Crystal sets, one
tube sets, reflex, regenerative,
radio frequency, and super cir-
cuits.

Gives complete wiring dia-
grams and full instructions on
each and every set so that noth-
ing further is needed in the way
of patterns or diagrams.

One of the finest books to

il have on hand at all times for
E reference as to the various types

of hook-ups and the most prac-
tical way of constructing each.
Send for or buy a copy today.

All Orders Filled
Within 24 Hours
You Can Obtain a Copy
i at All Reliable Radio

and Newsdealers

Prepaid ||

°E.[.Company®
.CONSRAD COMPANY, Inc.

Selling Agents
233 Fulton St., New York
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Selling

Customer Satisfaction

W hen you sell a set of both “A” and “B” Willard
Radio Batteries you have .given your customer:

Batteries which with an
occasional recharge will
last for years.

'Batteries which maintain

their voltage throughout
the charge, and can be easily
recharged.

Batteries which are an
absolutely even source of
power.

4 Batteries in which there
is practically no electrical
leakage from cell to cell or
from cell to ground.'

Batteries which are easy

to hook up, for Willards
have standard Fahnestock
clips.

Batteries which are en-
tirely free from shelf wear.

In addition you have made a clean sale which
will not involve further attention or service on
your part.

Read the details of our new and practical plan
for merchandising storage batteries through radio
dealers. These are given in the small print at the

side of this advertisement.

Willard Storage Battery Co.

Cleveland, Ohio

www.americanradiohistorv.com

b

The Right
Selling Plan
-~ for

Radio Dealers

Your local Willard S:’e.l:v-

ice. Station Will act as your
jobber on Wlllard Radlo
Batterles S i

ThlS means a quick source

‘of supply of strictly fresh,
_wellcharged batteries which

you can turn over to your

customers in the pmk of

cond1t1on ) Skt
A =

=5 No serv1c1ng problems
" for you. Your local Wlllard
Service Statlon assumes the
respon31b111ty for service.

W111ard Radio Batteries
will be advertised more ex-
tensively than ever this
fall. Haveyour local Willard
Service Station show you

this advertising and ex-
plain the details of this new
and practical plan for sell-
ing radio storage batteries.
The advertisements will be
signed:

Sales and Service thru
The Willard Battery men
and their
cdssociate Radio Dealers

Appropriate signs and
window cards will identify
you as an Associate Dealer.
Booklets and other valu-
able selling helps will also
be furnished.

Your Nearest Willard
- Service Station is Your

ﬁ. Nearest Willard Jobber

477
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ﬂzy@a‘m’ with

battery is at its best.
notch volume 4/l the time.

RC

Every radio man knows the results he gets when his “B”
The Super-Ducon gives him this top-

As now furnished, the Super-Ducon has a specially designed
R.C.A. tube—Rectron U.V. 196, which has an average life
of more than 1,000 hours.

Tested and listed by the National Board of Fire Underwriters

Dubilier

CONDENSER _AND RADIO CORPORATION

ecially a’m’gneél
Tube

The Super-Ducon replaces the “B” battery, operates from the
light socket (110 to 125 volts 60 cycle A.C.) and is abso-

lutely noiseless when properly installed.

Write for descriptive booklet. Address 4377 Bronx Blvd., New York City

ROBISON’S
Manual of

been revised -and brought up
of the U

RADIO TELEGRAPHY and TELEPHONY ***

This book, written for the U. S. Navy, first appeared in 1907, the author being Lieutenant
(now Admiral in command of the U. S. Fleet) $.S. Robison, U. S. Navy.
! to date by Commander S. C. Hooper, U. S. Navy, Radio Officer
. S. Fleet.. A review of this book (which contains 895 pages covering the entire

subjéct of radio) appears in this issue of Radio News.

Send checks or money orders to

SPECIAL OFFER:

U. S. Navy, will be sent postpaid.

Price $8.50 Postpaid

dition Recently
Revised

This edition has

Secretary-Treasurer, U. 8. NAVAL INSTITUTE,

ANNAPOLIS, MARYLAND, U. S. A.
Send $2.00 additional and the “Storage Battery Manual, Including Princi-
ples of Storage Battery and Design, 1920,” by Lieut.-Comdr. L. C. Dunn,
This book of 391 pages ordinarily sells for $7.00.

L

RADIO BOOKS AND PATTERNS

The Consrad Company has a complete line of radio books and patterns for
every man who owns or operates a radio receiver or transmitter.

WRITE FOR FREE CATALOG

The Consrad Company, Inc., 233 Fulton St., New York City.
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seen that the last amplifier tube, the third from
the left, is carrying the maximum radio frequency
load, the load due to the successive and cunrula-
tive amplification of the first two tubes. And that
third amplifier tube is also carrying the maximum
audio frequency load, due to successive and cumu-
lative amplification by the same first two tubes,
of the detector output (which output is current at
audio frequency). This is a representation of
straight reflex operation, using a tube detector.
Tf a crystal detector is used, the general operation
is identical. It is claimed by the Inverse Duplex
exponents that the total power handled by the
third amplifier tube is so great as to cause ineffi-
cient operation; that the loads being unbalanced,
the operation of the circuit must of necessity be
poor, as compared to a circuit containing an equal
number of tubes operating in a more balanced
manner, such as when the Inverse Duplex circuit
is used. This contention we will not pass judg-
ment upon now. At a later date we expect to
state the arguments of the ‘“ayes” and “nays.”
Q. 2146-B shows the action in the Acme reflex,
a receiver that has proved very efficient in prac-
tice. It is seen that there are only two reflexed
tubes, the second and third, to carry a dual load.
Although the third tube carries the maximum radio
frequency current, it does not carry quite the
maximum audio current. The fourth tuhe does
nothing but amplify at audio frequency and it is
this tube that carries the maximum audio fre-
quency current. A crystal detector is used in

" place of a ‘tube” detector, for various practical

reasons. - Theoretically, a tube detector can be
used, ‘but practically. it is, generally, inadvisable.

. The first. tube amplifies only at radio frequency.

Q. 2146-C illustrates: the principle of the Inverse
Duplex system. A tube detector is shown, but it
is extremely difficult to construct a practical re-
ceiver using a tube detector, for the (unstated)
reasons obtaining in the previous cases. That the

. commercial Grimes set does this is a feather in

the manufacturer’s cap. It is seen that the first of
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The sequence of amplification in four different
circuits is depicted above.

the amplifier tubes, of which there are three, car-
ries the minimum radio frequency current and the
maximum audio frequency current; the last ampli-
fier, the third tube, carries the maximum radio
frequency current and the minimum audio fre-
quency current, thus, it is claimed, equalizing the
load imposed on the tubes.

Q. 2146-D illustrates the principle involved in a
more practical design of the apparatus (the set to
be described), still using the Inverse Duplex prin:
ciple of “balanced amplification.” ‘Only two. tubes
are reflexed (the UV-199 or C-399 tubes marked
“199.B” and “199-C”), one tube being used only
for amplification at audio frequency (*199-A”)
and the advantages of a tube detector being se-
cured through the use of “199-D’ as such, through
very careful circuit design.

The Schematic Diagram

This is Q. 2146.  The first radio frequency am-
plifier tube is ““199-B,” reflexed as the second audio
frequency amplifier tube. The second radio fre-
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THE WONDER SETS

5-TUBE RADIO FREQUENCY
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No. 1050 I ?:l: : No. 1080
J De Luxe Model

The Marvelous Tone Inexpensive Receivers
in Solid Mahogany Cabinets

The combination of Rico Celluweld Low Loss Coils and Variable Condensers is made mechan-
ically perfect. The Coils are welded firmly to the support of the rotor plates, a new principle.
(Patents Pending.)

Selective and non-oscillating, the Rico “Auto-Balanced” Tuned Radio Frequency Set accom-
plished by carefully setting the neutralizing angle of the Coils at the factory; remains perma-
nent due to the Celluweld process.

These and other features are all combined to give the radio buyer the very finest in improved
1925 Receivers.

Type A—RICO-DYNE STANDARD Type B—RICO-DYNE DE LUXE

The Rico-Dyne Standard embodies all the features listed
above and is enclosed in a beautiful solid mahogany cabinet,
presenting a beautiful appearance in any home.

The De Luxe Model is also enclosed in a beautiful mahog-
any cabinet, but extra space is provided for the wonderful
“Nelotone” loud-speaker unit and all batteries—what more

could one ask?
The Masterpiece of Them All

e

ali !

Melotone—the perfect reproduc-
ing unit—for loud speakers,
phonographs, etc.—is a standard
Rico-Dyne product that is guar-
anteed by the complete success
of thousands now in use. Melo-
tone is known throughout the
radio trade. It is used every-
where. It has all the qualities
of $10 and $12 units.

Melotone Unit_' [ Rico-Phones

.......
AL L

None Better—
Don’t pay more—
A headset of real
value.

Price - - - $2.95

- - $1.50

DEALERS—JO
Wire immediately for

Raoio INDUSTRIES CORP.,

Export (Ricotrade, N. Y.) Cable Address

Ll UL TR
—

BBERS- DISTRIBUTERS

our interesting new sales proposition

131-133-137 Duane Street, New York, N. Y.

Bently Code Used
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The HAMMARLUND

Straight- Line - Frequency Condenser

These New Features
Maintain Hammar-
lund Leadership

Straight - line Freguency,
spacing stations equally over
dials.

Single-hole mounting.

Only one small strip of
highest guality insutation,
placed outside of electro-
static field.

Ball-hearings at beth ends
of rotor shaft.

Soldered brass plates,
chemically treated against
corresion.

Heavy aluminum non-
warping frame, grounded
-+ through rotor.

Separate ‘‘hand-capacity’
shield, supplied for wuse if
needed.

New adjustahle balancing
device.

Tie bars on roter and
stator plates assure perma.
nent accuracy of spacing.

Distributes Stations
Evenly Over Your Dials

“HE great radio development for 1926 is the S-L-F

Condenser. It was inevitable, owing to the multiplicity
of broadcast stations and the inability of old-type conden-
sers to separate them properly.

The public erroneously classifies radio stations accord-
ing to wave-lengths, whereas they operate actually on
particular frequencies allotted by the Government, ten
kilocycles apart. .The peculiar shape of the S-L-F Con-
denser plates is designed to separate and evenly dis-
tribute these frequency groups over the dials.

The new Hammarlund S-L-F Condenser is an engineer-
ing masterpiece, with that superior neatness of design and
electrical efficiency always distinguishing Hammarlund
workmanship.

It is more compact and will stand more abuse than any
condenser of similar type.

Made in all standard capacities
Write for descriptive folder

HAMMARLUND MANUFACTURING COMPANY
424-438 West 33rd Street New York

Jore Bettorw Radie

ammariund

PREC/S/ON

PRODUCTS

Aeriola X Crystal Se't

$ l 2 Complete
with

CLAFTER TEN DAYS TRIAL
. FOR THIS LONG WEARING .

Bt LC.SMITH

Test this wonderful typewriter in your home

100 ft. aerial wire, 33 ft. ground and

lead-in wire, aerial insulators. porce-

lain tube, lead-in strip, grcund cilamp,

nail-tite knobs, set head phones. (With-

out accessories, $6.00.)

MONEY BACK GUARANTEE

Send for FREE
Deseriptive Booklet

CRAIN BROS. RADIO SHOPPE
2304 Telegraph Avenus QOakland, Calif.

oroffice 10 days. Send No Money. If you are

not satisfied it is the best buyyouevermade

ycurexox'essagenthllrefundyour$3deposl’:
LOWEST PRICES ever made on

the world famous L. C. Smith —
full size—all late style operating
convemences—absolutely highest

quality rebuilf — car Guaran-
tee. Small Manthly Paymems
FREE: Course of Instruction
Tools Waterproof Cover, all free

10 You now. Send today for New
Specxal Offer and Booklet, of valu-
able typewriter information.

= Smith Typewriter Sales Corp.
237-360 E.Grand Av., Chicago

$2.50 a year.

Insure your copy reaching you each month. Subscribe ‘to Radio News—
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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quency tube, ““199-C,” acts also as the first audio
frequency amphher ““199-D” is the detector, while
¢199-A” is a third stage audio frequency amphﬁer,
to be used only on weak signals; strong signals
easily overload this tube, causing considerable dis-
tortion.  Standard storage battery tubes could prob-
ably be used, but entirely different coil and ({ixed
and . vanabIE) condenser capacitics would be re-
quired, values not known at this writing.

The Audio Frequency Circuit

The first audio frequency transformer, “T-1,” of
special imake, has a voltage step-up ratio of 2: 1.
Any other transformer havmg the same ratio can
be tried. Jefferson “Star” transformers, the ratio
of which is 3:1, are the second and thlrd audio
frequency transformers (respectxvely, T-2 and T- 3).
The “Star” is obtainable in a 6:1 ratio, but is
not the one desired in this circuit.

The first thing most people will notice is that
audio frequency transformers “T-2” and “T-3” do
not have their primaries connected as indicated by
the Jetters on the transformers. The primary con-
ncctlons have been reversed. This is usually called

chan“mg the phase.”” The makers of this set call
it “timing the audio frequency current phase with
respect to the radio frequency current phase.”
This proceedmg seems to be essential in reflex
circuits and is done in, for example, the Acme
reflex ' mentioned above. The proper connection
for the primary of transformer *“T-1” is most
easily determined by reversing the two primary
leads and noting the result.

DE— 3]

| | |

Q-2143 A

A standard two-coil unit. This may be used in

a great many different circuits and sets, This

is a convenient coil for tapping or otherwise
altering.

The one-quarter megohm leak connected across
the secondary of “T-1” may need to be of a dif-
ferent value. Making this resistance variable re-
sults in a flexibility much to be desired (in an
experimental receiver).

The Radio Frequency Circuit

“Astatic” coils are used in this receiver. They
are probably recognized more quickly when stated
to be of the “Binocular” type. Each tuned radio
frequency transformer preSents the appearance of
a couple of misplaced steamboat smokestacks (of
rather small dimensions). “Binocular?” is the
trade name used by a different manufacturer of
coils of the same general appearance.  The particu-
lar ones to be described, not to be outdone in the
matter of trade name, are known as “Twin Cylin-
der” coils. This “automobilish” effect is further
keightened by calling the volume control switch the
“Gear Shift Switch”! By the way: Although a
nice, expensive switch is used for “Valume Control.”
a regular double-pole, double-throw switch can be
used in a “breadboard’ receiver (a receiver built on
a baseboard and sans cabinet, sans panel and sans
everything else but the essentials).

The principle of the astatic coil was quite fully
discussed on pages 1876 and_ 1877 of the April,
1925, issue of Rapio NeEws. Some makes of astatic
coils have the secondary wound on two different
tubes, and the primary wound on only one, All
the Grimes coils, however, have not only 2-section
sccondaries, but 2-section primaries as well. The
advantages of the astatic coil are mainly two:
The units X, Y and Z do not pick up the radia-
tions of local broadcast stations (an objection to
large-dimensional, solenoidal transiormers), and
there is no 1nduc’nve transfer of energy from unit
X, Y or Z to unit X, or Z; no “radiation” from
a anit. (These points hold also for toroidal wind-
ings, but these are a higher loss type of inductance
than these twin-cylinder coils.) The astatic coil is a
high-loss form of inductance, as judged by our pres-
ent standards, but it seems from the performance
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3ring in the Deep Bass Notes Ccc =1

HE new Super Unit is a diaphragm of

broad pitch range, especially designed by The Super Unit with
: : / h L Pi
Bristol engineers. It reproduces the high Egpﬁi‘gm_ SE /

and low notes with equal truthfulness, and,
therefore, evens up the entire musical scale of

either voice or instrumental music. Often the harmonics of a Model
wonderful ensemble have been destroyed by the persistent loss of “%%"s‘.’&”e
high or low notes, and the annoyance attributed to a faulty re- Rubber horn 1415
K S 2 inches in diameter.
ceiver when, in fact, the trouble lay wholly with the loud speaker. Black mat finish with
The Bristol Audiophone Loud Speaker with its new Super Unit dlvened bape deeomes
of broad pitch range, and its exceptional voice of scientific devel- lé/[c;)(!els § and C (the
opment, tells the whole tonal truth and nothing but the truth. conipmed oae, A
Super Unit,

There are four Bristol Loud Speaker models both horn and
cabinet type, priced at $15.00 to $30.00.

If your dealer does not carry the Bristol line, send for our illus-
trated folder 3025-S. We will also send free a most instructive
booklet, “How To Select Your Loud Speaker.”

BRISTOL =25 oud Speaker

Sohe Bristol Companyz Waterbury, Connecticut

/ RECORDING
~INSTRUMENTS
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RIMM Entertainer is a high quality

speaker at an intermediate price.

Its

full throated Volconite Horn tapers
gently from a diameter of 1/, inch at the opening
to that of 12 inches at the bell. The diaphragm
of the unit is extra large, and this combination
insures that all the tones, from high of violin
to low of organ, are reproduced with a fidelity
comparable only to those of the concert being

broadcast.

Excellence of performance is an out-

standing mark of a TRIMM product.

TRIMM

Superior Reproducers
HEADSETS
Professional - -
Dependable = - -

$5.50
4.40

PHONODAPTERS E
Giant Unit - - $10.90 |
Little Wonder - 4.80 |E

SPEAKERS B
Home Speaker - $10.00 (=
Entertainer -~ - 17.80 |f
Cabinette - - - 17.80 |E
Concert - - - 2§.00 ;

Chello « - - 30.00

That it is guaranteed to you for a life-
time means full protection.
to investigate the complete TRIMM
Iine before purchasing any reproducer.

TRHIMM |

Be sure

RADI® MANUFACTURING

BIG FREE BOOKLET tells the story. California users
of CROSS COUNTRY CIRCUIT hear Atlantic Coast,
Canada, Mexico, Cuba and Hawaii. Our new plan
makes this set easiest and cheapest to build. One hour
puts in operation. One tuning control. No soldering.
Any Novice can do it. BOOKLET FREE or complete
instructions 23c.

Vesco Radio Co.,

9-825

BOX DRN-117
OAKLAND, CALIF.

BLUEBIRD RADIO TUBES

—are Dowerful — sensitive for
distance, give clear volume and
long service.

GUARANTEED

to work in Radio Frequency,
Neutredyne, Super Heterodyne
and Reflex.

WITH BAKELITE BASE

Type 40tA All
Type 400 $ .[]u Standard
Type 499 Types
Type 412

499A with Standard Base
AZISg-S Watt Transmitter $3.00

When ordering mention Iypes
Shipped Parcel Post C.0.D.

BLUEBIRD TUBE CO.
200 Broadway Dept.N New York

ST

Insure your copy reaching you each month. Subscribe to Radio News—
Experimenter Publishing Co., 53 Park Place, N. Y. C.

$2.50 a year.
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of this radio receiver that proper design of the
equipment can overcome, in great part, the objec-
tionable features of the construction.

Now for the data: Primary, No. 28 S.C.C. wire.
Secondary, No. 26 enameled. Winding directions
are clearly indicated. All secondaries consist of
128 turns, 64 turns on each hard rubber. 1Y-inch
tube. Of course, there are two tubes to a unit. iny
the secondary turns are wound in a 40-to-the-inch
thread, or groove. The experimenter may try D.C.C.
wire, closely wound, instead of enameled wire, groove-
spaced. Each secondary is split evenly so as to make
room for the primary winding, which ‘is spaced from
the secondary by the distance of only one turn of
wire. The first transformer, X, has a primary
of 32 turns (16 turns on each tube, with 32 sec-

PRI. SEC.

O0IMF

) HF

1000 OHM
STABILIZER 2

b
7—

B+ ‘A.F. TRANS. PRI.
Q. 2/46-E

The method of oscillation control used in the
type 4-DL reflex set.

ondary turns on one side and 32 secondary turns
on the other), tapped stert-4-8-16-32. This is the
antenna compensator and the switch arm position
for best results will depend upon individual aerial
installations. The primary of unit Y consists of
24 turns evenly divided between the two tubes.
Unit Z has a 32-turn primary similarly appor-
tioned, one-half to each tube. Each two coils may
be placed in any convenient manner, just so they
parallel one another, with a 14-inch separation
between each two coils comprising a radio fre-
quency transformer unit.

195 to 550 meters is the range of this coil (and
-0005-mfd. variable condenser) design.

We are more accustomed to reading of four,
five and six turns as comprising the primary wind-
ing of the average tuned radjo frequency trans-
former. Thirty turns seems an astonishingly large
number. Circuit oscillation due to feed-back, and
consequent radiation of a shrill whistle, is pre-.
vented by normal coil loss and by the 1,000-ohm
stabilizing }-esistance, a Central Radio Laboratories
unit, non-inductive and of the lowest possible
| capacity. From a study of detail “Q. 2146-E” it
is seen that the circuit is so arranged that a .001-
mfd. fixed condenser is connected from the plate
side of one of the audio frequency transformer
primaries, to “C” minus. This by-passes the radio
frequency currents around this transformer wind-
ing and around the “B” battery. However (that
word comes in mighty handy), the by-passed radio
frequency energy is compelled to go through the
1,000-ohm stabilizer and the loss, or energy ab-
sorption, in this instrument is made sufficient to
prevent strong circuit oscillation, but not so great
as to prevent a certain amount of regeneration
(that mysterious genius that hides in vacuum tube
circuits and, assisted by the “B” battery, makes
mighty watts out of tiny micro-micro-watts). the

saving feature of 95 per cent. of the circuits of
today.

Feature Summary

Summed up, the special points of the Renais-

sance quel, Grimes Inverse Duplex Receiver.

incorporating the 4-DL circuit, will “stack up”’

about like this:

1. Designed for UV-199 or C-399 type tubes.
Tube detector.

3. Astatic tuned radio frequency transformers.

4. Separate detector “B” battery.

5. Aerial length compensation.

6. Three stages of audio frequency amplification.

7. Self-contained (excepting aerial, ground and
loud speaker).

8. Non-radiating circuit.

9. Double duty (reflex) operation of two of the
tubes, in the Inverse Duplex manner.

10. Negative grid bias (high “C” potential) on
all amplifier tube grids.

11. Optional use of loop or antenna.

12. Circuit radiation control (“Stabilizer’).

i,

Esperanto Broadcast

: Lessons
(Continued from page 433)

i

100, cent; 1,000, mil; 1,000,000 miliono,
1,000,000.000, biliono, etc. 123, centdu_-
dektri; 294, ducentnaiidekkvar, 1925, mil
naii cent dudek kvin. )
Ordinal numbers simply agid the adjec-
tive ending, a, to the cardinals: Unua,
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w -~ JOW science has taken the last
vestige of guesswork out of tube
buying. No longer need vou
select your radio tubes with your
eyes shut. You mayv today choose tubes
with an exact knowledge of such impor-
tant factors as mutual conductance, plate
flow, amplification constant and output
mmpedance—if you buy MUSSELMAN
Certified Electron Tubes. No other tube

offers you so large a measure of satisfac-
tion or of known value for your money.

WITH

the characteristic curve inclosed

The MUSSELMAN Certified Tube is
called “the tube with a pedigree” because
you will find inclosed in the carton a
characteristic curve slip which gives the
exact operating data on that particular
tube. You do not need to take the deal-
er’s word for the tube’s quality —it’s
right on the curve glip, an individual
record for every tube that leaves our fac-
tory. This curve shows graphically the
record of the tube in the five all-impor-
tant tests which determine tube efficiency.

No tube ever carried so
strong a guarantee as
the MUSSELMAN (¢r-
tified Tube. Your dealer
is authorized to return
your money instantly,
without question or
quibble, if this tube
does not prove even

ML
:-..:[:}_ e

Over 14 years’ experi-
ence is back of every
MUSSELMAN Certified
Tube. Care and pre-
cision heretofore un-
dreamed of in the
manufacture of radio
tubes is a part of

CHARACTERISTIC
CURVE SLIP ENCLOSED ]
routine  MUSSELMAN

better than we claim.

MUSSELMAN Tubes cost a trifle more. They are
worth more. Go to your dealer today and secure one
or more of these tubes. Pay your dealer $3.00 ecach
for them. If, after a thorough test you are not satis-
fied they are the best tubes you ever tried, return
them to your dealer and receive your money back.
Make this test today and solve your tube problem.

production.

Obviously, ‘so fine a tube must give finer results.
Experts who have tested these tubes have heen amazed
at their superiority. For every type of set and circuit
—for volume—clearness—amplification and purity of
tone—they are matchless. Test a MUSSELMAN Certi-
fied Tube in comparison with your very best tube of
any make—note the vast difference in favor of this
better product, with its “pedigree” attached.

A.J. MUSSELMAN

The Van Horne Company

547 Washington Blvd., Chicago

www.americanradiohistorv.com
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State type tube wanted
Our 5VA corresponding to type 201A.
Our 3VB corresponding to type 199,

I am purchasing these tubes with the understanding
they are guaranteed to be satisfactory to me otherwise you are to replace them or refund amount paid.

(Address)

for whichsendme .................. Musselman Certified tubes, each $3.00.

I was unable to obtain these from my dealer whose name is .....

(Signed)
a-'---------—------n--:nuunnmunmcnuc::n:mn::nnannnnn—nnnnHﬂn-ﬂ----n-m----n-----n------

547-51 Washington Blvd., Chicago,

Enclosed $...............

A.J. MUSSELMAN,
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artners for Power
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If you want distance and clear tone from your
radiq set, your storage battery must have its

The Tungar is a G-E swifch. .
productdevelopedin the
great Research Labora-
toriés of General Electric.

Thenew Tungarcharges
2, 4, 6 volt "A” batteries;
24to96volt ‘B batteries,
in series; and auto bat-
teries, too. No extra at-
tachments needed.

Two ampere size (East
of the Rockies) . $18.00

60 cycles—110 volis

partner—the Tungar Battery Charger.

Two clips and a plug to connect to the house
current. That’s all there is to it. Or you can
. make permanent connection and just throw a

The Tungar charges while you sleep—it makes
no disturbing noise—keeps your batteries at top
notch. For power there is nothing like a good
storage battery—with a Tungar to keep it good.

e,
o

Haree
oy oy

Merchandise Division
General Electric Compary, Bridgeport, Conn.

i e

A e

ECTRIC

St

One of the most selective receivers on the market
—Consistent range of 1500-3000 miles. Two
stages radio frequency detector, and three stages
of balanced audio amplification. Beautiful Fabri-
koid-covered Cabinet. 000
Price Without A ries $E !

RADIO PARTS CO., LABS., §35AUSTIN BLYD-

F—f PLIODYNE-6 |—

Na-ald DeLuxe Sockets are the only ones
with these three exclusive features—lowest
loss, lowest capacity and positive side-
scraping contact, Send for booklet and
laboratory test. Alden Manufacturing Com-
pany, Dept. K10, Springfield, Mass.

SPECIAL NOTICE

We are franchising dealers for territorial rights

under Sidson C. Receiver, the new Super-

Hetro Magnetic, tuning from 5 meters to 1500,

and the Harold Belevedere Receiver. Give us

full details when requesting catalogue. :
MERCURY ELECTRIC CORP.

2030 Grand Avenie New York, N. Y.

" FREE MONEY

in extra profits if you enjoy our dis-

counts. Dealers write for them now.
Also for a copy of the Salespeaker.

HUDSON-R%SS_—IIG S. Wells St.

hicago

Insure your copy reéching you each month. Subscribe to Radio News—

$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. _
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first, sepa, seventh, deka, tenth, centra,
hundredth, la cent-kvardek-kvina psalmo,
the 145th psalm, la cent kvardek oka
pago, the 148th page, thus adding a to
the last word only of a compound group.

Adverbs of numerals- are formed thus:
firstly, unue; secondly, due, ffthly,
kvine, tenthly, deke, etc. Fractions by
suffix on: duono, a half, kvinono, a fifth,
dekono, a tenth, etc.

The definite article “the” is la. There
is no indefinite article “a” or “an”;
birdo, a bird, mi vidas domon, I see a
house.

Words used and explained in above
lesson will not be in the following vo-
cabulary.

VOCABULARY
legi, to read; letero, letter; se, if, mono,
money; infano, child; ol, than; post,
after, after, affair, matter, nun, now;

mnotri, to show; doni, to give; kaj, and
ke, that; libro, book; veni, to come; havi,
to have; esti, to be; familio, family; iri,
to go; alveno, arrival; preta, ready; tuta,
whole, entire; nova, new; birdo, bird;
pardoni, to pardon; tre, very; morgai,
tomorrow; multo, much; knabo, boy; pli,
more; lernejo, school; diskuti, discuss;
povi, to be able to, can; persono, person;
vesto, coat, dress; akvo, water; diri, to
say. -
READING EXERCISE

Mi legas la libron. Li skribis du lete-
rojn. I-liaj patroj venos morgaii. Mi
mem vidis vin en la domo. Se mi havus
multan monon mi estus ria. La knabon
mordis la hundo. Dekkvin infanoj estas
en la familio. Pli ol duono jras al la
lernejo. Unue, post via alveno, ni dis-
kutos la aferon. Se vi estus preta, ni
povus diskuti gin nun. La tuta grupo de
sep personoj iras en la domon. Montru
al mi vian novan veston. Donu al la
birdoj akvon. Ni iru al i kaj mi par-
donos lin. Oni diras ke 1i estas tre
rica. Tri estas duono de ses, ok estas
kvar kvinonoj de dek.

(To be continued)

Esperanto-EnglishUocabulary
( Continued from April, 1925, issue)

N
Natural oscillation, fundamenta oscilo.
negative, negativa.
neon, neono; neon tube, neona tuba.
node, nodo; current—, n. de intenseco;
potential-—, n. de tensio.
non-inductive shunt, neindukta, senin-
dukta, Sunto.
- note magnifier, sonfortigilo, malalfrek-
venca, amplifikatoro.
o
Ohm, omo; megohm, megomo.
operate, to, funkciigi; wireless opera-
tor, senfadenisto, radiisto.
open radiating circuit, nefermita radi-
anta cirkuito,
oscillate, to, oscili.
oscilation, oscilo; to break into—, eko-

scili; fundamental (natural)—, funda-
menta o.; self- — mem-o0.; —transformer,
oscila transformatoro; open— circuit,

nefermita oscila sirkuito; closed-—circuit,
fermita o. cirkuito.

oscillator, oscilatoro, oscililo.

outer primary (of transformer), eliro de
primario. . )

outer secondary (of transformer), eliro
de sekundario.

output, elmeto.

overload, trogargo.

P

Panel, panelo; control—, %kontrol-
panelo, ENE S *
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“as gbod as
Zenith’

¢¢Y WANT a radio set which will
give me the same true quality
of tone—the same selectivity—
the same volume without distor-
tion — the same long distance
range as Zenith.” That is the ex-
pressed desire of thousands and
thousands of radio enthusiasts.

The reason for their ambition is
simply this: Zenith radio sets are
never offered to the public until
all laboratory experiments have
been carried to a satisfactory con-
clusion —until in side-by-side tests
with other radio sets Zenith suprem-
acy has been completely demon-
strated.

Zenith radio sets will never be
produced on a quantity basis at
the sacrifice of quality.

But—which is better: to be dis-
tinguished merely for volume of
production—or to be distinguished
for a degree of excellence so high
that it sets the standard through-

out the industry? Ask your nearest
Zenith dealer for a demonstration.

ZENITH RADIO CORPORATION
Straus Building, Chicago

Again Commander Donald
B. MacMillan has chosen
Zenith exclusively for his
expedition to the Arctic.
When human lives may de-
pend upon the reliability
of radio performance, only
one reason can explain his
choice: Zenith has proved
to be the best obtainable,
at any price.

485

Super-Zeniths are priced at from $240 to $2,000.
Each instrument is sold under a quality guarantee.

Above

—>LONG D

E MARK REG.

is shown the De Luxe Italian model.

L

1RF° o
- FAD |

Costs More —but Does More!
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© o3

www americanradiohistorv com


www.americanradiohistory.com

[ e |

486 Radio News for October, 1925

parallel, paralela.
perikon, perikono.
phase, fazo. |
plate, plato, anodo; —circuit, plata cir-
kuito.
plug, 8topilo; coil—, bobena §.
{  plug-in, to, enStopi; plug-in coil, en-
‘ Stopa bobeno.
pole, poluso.
polyphase, multfaza.
porcelain, porcelano.
positive, pozitiva.
|  potential, tensio; —loop, ventro de t.;
! —node, nodo de t.
potentiometer, potenciometro.
power factor, faktoro de potenco.
primary, primario, primaria.
propagation of waves, propagado de

‘ connected in—, konektita paralele.

Build with the
o New Models of
U.S TOOL CONDENSERS

Better Condensers Make Better Receivers

l The same superiorities that have induced

ALy

e

many reputable manufacturers to adopt U. S.
Tool Condensers for their receivers are the
points that will greatly improve your set.
Chosen by these manufacturers after careful
testing; you can use them with the same con-
fidence and satisfaction.

ondoj.
Model 8 l e
) Quenched spark, estingita sparko;
An efficient condenser made with new and —gap, estinga sparkilo.
patented one-piece stator, guaranteed to give I
sharp tuning at the lower broadcasting wave - R
lengths. Radiate, to, radii, radiadi; radiating,
ity, Mas. .00025, Min. .0000076. :
Cinacits .\I:I:V. .00036. Min. .oooooé . radlar'lta: o
Max. 333&',' Min. 8838?;6 radiation, radiado.
Max. 00090, Ain. OBERAL eeeeeeees radio, radio; —amateur, r.-amatoro,
radiulo; —*“fan”, radiamanto; —operator,
radiisto; — -telegraphy, r.-telegrafio;

— -telephony, r.-telefonio; —station, r.-
stacio, radiejo.

radio frequency, radio frekvenco, alta
frekvenco.

radiogoniometer, radiogoniometro.

Model 9

Same as Model & but with Vernier
and Kurz-Kasch Dial.

R TR S TR R T 87 CY 108 01 08B 0 3 1 8 03 89 8 08 (R 18 38 3 8 8

ity, Max. .00025, Min. 0000076, $3.75 range, trafpovo.
Capacity, Y% 100030, Min. 000008, 3.8 rat% O grc-
Max, 00035, Min. .0000086, 4.10 10, Prop 10.
Max. .00050, Min. .000011, 4.75 reactance, reaktanco.

reaction, reakcio.

receiver (person), ricevanto, ricevisto.

receiver (object), ricevilo, ricevaparato;
balanced—, kompensita r.; continuous
wave—, r. por kontinuaj ondoj.

receiver arrangement, riceva arango.

receiving apparatus, set, ricevilo, rice-
vaparato.

reception, ricevo, ricevado.

T

A RO INCAIMCRIIED

For Single
Control

- recorder, recording apparatus, mem-
Recelvers skribanta aparato, mem-skribilo.
rectification, rektifo, rektifado.
rectifier, rektifikatoro, rektifilo.
rectify, to. rektifi.
Simplify your receiver by operating two or Made under reflex, refleksa.
more U. S. Tool Condenser units with only Hogan Patents, regeneration, reakcio.
one dial—the greatest step thus far in radio Jan. 9, 1912—Pat. regulating resistance, reostato de
reception. No. 1,014,002 | kampo.

rejector (adj.) rejeta.

relay, to, relaji.

relay, relajo; high tension—. altatensia
r.; key—, r. de la manipulatoro, senda
klavo.

resistance, rezistanco; grid—, krada r;
high, low—, alta, malalta r.; insulation—.
izola r.; regulating—, reostato de kampo;
variable—, varia r., reostato; starting—,
starta reostato.

resonance, resonanco; -——curve, reson-

WRITE FOR LITERATURE
See These New Models at Your Dealer’s

U.S.TOOL CO.INC. AMPEREN.I.

s e e T, e x.u..u.:.u.u-w-u-"-n-"-ﬂ‘lT'KﬂL-:meL-u.u.u.u.u....u.n-u.u-u.u.u.u.u.u~n.u.u.u.u-u.n-u.u.u.u.u.“.u.u-n.u-x.u.u-n-,.
T GO O G O e DTS O 1 :

S

ELGIN Increase Distance,Volume, Clarity | anca kurvo.
SUPER_ REINARTZ “Colytt';]adju;llsblf grid ldeak improveds ‘ll‘:lcdeiqitngs'Givles resonator, resonatoro.
0 o in grid circuit. an s it. Simple. ’ R
535 Mo proper valus of leak o @ric < r ot Finatall, only one hole rheostat, reostato; filament—, filamenta
New 1926 odel $100 g in panel. Tunes any tube perfectly. T.

Tmbodies all the features of the 1815 ELGIN, the | =" 27> Try the “Colytt” on - . . aliis : L
set léx;chlm: many European stations on 1 tube, with Complete Money-back guarantee. rlppl.e, §Ub0ﬂdet0, ellmmatxon, subon
striking lmnruve’mcn(;s in appearance. i 5100 S.omplete. mthé;l;:olll deta elimino. s

vork rawings and complete informa- irections. :
FREE 38 5o 26 stan. root mean square (value), efika (val-
ELGIN RADIO SUPPLY CO. - R.N_COLYTT LABORATORIES oro).
| Dept. C, 207-E Chicage St., Elgin. 1L 565 Washington Blvd., Chicago :
|

rotary spark gap, turna sparkilo.

} YOU CAN GE_T rotor, rotoro, turnbobeno.

SPECIAL Greater reflex or crystal set == .

A =1 cATWHISKERS | | “Grout " CHEREQ || surion e

Trade Mark

| A -

o ierion Twenty-five Cents Package of Ten VERNIER DETECTO | screened, Sll‘n’;{lta.d . —

Two Cent Postage Stamp brings FREE SAMPLE { seconfiary, se U}'l 1ario, se. \{n aria. .
CALIFORNIA RADIO MINERALS $2.00 At your dealer or Direct. o sclective, selektiva; selectivitv, selekti-
Tested and Approved—POPULAR RADIO | self-excited dynamo, mem-ekscita di-

— — — - | namo. ) .
Insure your copy reaching you each month. Subscribe to Radio News— | self-capacity, mem-kapacito.

self-induction. mem-indukto.

$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. | celf-oscillation, mem-oscilo.

www americanradiohistorv com
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o= | RUBBER is the

—lasting

we | best Material
—lower free .; e le c t r 1 c a lly
< | for Radio Panels

—no discolor-
ation

This is a known fact, but— ®

Due to discoloration in certain makes of
hard rubber panels after a period of time,
—no warping some people have the idea that age impairs
their high electrical qualities.

—higher soft-
ening point

An excess of the sulphur necessary in
compounding hard rubber will cause dis-
coloration and does ultimately lower elec-
trical efficiency.

Goodrich Silvertown Hard Rubber panels
will not discolor or lose their electrical
efficiency. They contain less than one per
cent of free sulphur.

Distinctly superior to other hard rubber
panels. Specify them for maximum range
and selectivity. Also the following for
greatest all around satisfaction—

Goodrich V. T. Sockets — Goodrich Variom-
eters unwound —Radiophone Ear Cushions
—Spaghetti Tubing— Battery Mats.

THE B. F. GOODRICH RUBBER COMPANY
ESTABLISHED 1870 Akron, Ohio

Rubber Radio PRODUCTS

““ Best in the Long Run”

www americanradiohistorvy com
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S A

SOl‘Ued The space problem of
the straight-line frequency condenser.
The new AMSCO Allocating Conden-
serisingeniously designedto save room.
in the cabinet, yet spreads the stations
evenly around the dial, according to
frequency. Greatly improves the se-
lectivity of the set, and simplifies tun-
ing. Three sizes, Single or Siamese.
Ask your dealer or write Dept. F

AMSCO PRODUCTS, INC.

Broome and Lafayette Streets, New York City
MAXKERS : MELCO SUPREME RADIO RECEIVERS

Half a Heart is the Half a Heart is the
secret. Half a new symbol for effi-
Heart is the shape cient S. L. F. varis
of the rotor plates. able condensers.

s i i i

o e o or e e S e e

e . e v e —r——

v

JUST THE BOOK YOU WANTED
“Radio News”

AMATEUR’S HANDIBOOK
- Amateurs. Handibook Volume No. 1 (Fourth Printing)

by the morr eminent E:
Radio Experts

Chock full of radio constructive and instructive articles from
cover to cover. Written by foremost radio authorities, in plain
everyday language which everyone can understand. Sections in-
clude articles on Receiving Sets and Sundry Aparatus, Trans-
mitters and Accessories. Radio Theory, Vacuum Tube Data,
and Practical Hints for the Amateur. A book which also serves
as a ready reference and should find a place in the library of
every amateur. It contains 224 pages and over 375 illustrations,
diagrams, and photographs, bhound in a multi-colored heavy
board. On sale at all leading radio stores. If your dealer can-
not supply you, send a dollar bill and the book will be forwarded
to you postpaid.

LTRMERT=S, :.:J,lf“nLW TN

EXPERIMENTER PUBLISHING CO., Inc.
Price $1.00 . 53 Park Place, New York

www.americanradiohistorv.com
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send out waves, to, elsendi ondojn.

sending apparatus, sendilo, sendapar-
ato.

sending key, manipulatero, senda klavo.

series (adj.), seria; connected in—,
konektita serie.

shafp tuning, akuta agordo.

shellac, §elako.

short circuit, mallonga cirkuito.

shunt, §unto; highly inductive—, altin-
dukta §.; non-inductive—, neindukta, sen-
indukta §.

signals, signaloj; balancing—, kompen-
sitaj, ekvilibritaj, s

sliding contact, Sova kontakto.

smooth, to, glatigi.

solder, to, soldi, brazi.

span, vantaro.

spark, sparko; quenched—, estingita s.;
rotary—, turna s.

spark, Yap, sparkilo; multiple—, mul-
topa s.; quenched—, estinga s.

sparking distance, sparka distanco.

specific inductive capacity (dielectric
constant), dielektrika konstanto.

spindle, spindelo.

spreader, apartiga stango.

stable, stabila; stability, stabileco; sta-
bilizer, stabiligilo.

standard, normo; to standardize, nor-
migi.

starter, startilo.

static, atmosferajoj.

station, stacio.

stator, statoro, fiksbobeno.

storage batterv akumulatoro.

strays, atmosferaj perturboj, atmosfe-
rajoj.

strength, firmeco, forteco; dielectric—,
dielektrika f.

stress, stredo;.dielectric—, dielektrika
s.

super-heterodyne, super-heterodino.

super-regeneration, super-reakcio.

supersonic, supersona.

sustained wave, kontinua ondo.

switch, to, (general term), 8alti, (change
over) komuti, (cut out) interupti.

switch (general term), 8altilo; change-
over—, komutatoro, komutilo; cut-out—,
interuptoro, interuptilo; automatic—cut-
out, atitomata-i.; charging—, 8arg-i.; field
break—, i. de kampo; high tension—,
altatensia i.; double-pole—, dupolusa k.;
double-throw—, duvoja k.; wave-chang-
ing—, ond§anga k.; rotary—; turna k.

switchboard, 8alta, komutatora, inter-
uptora, tabulo.

synchronous discharger, sinkrona spar-
kilo.

synthetic, sinteza.

syntonization, sintonizo, agordo.

syntonize, to, sintonizi, agordi.

syntony, sintonio.

. T

Tap, to (a coil), spili, tapi; tappings,
spilajoj, tapajoj.

tapper, frapilo. :

telautograph, telaiitografo; telegraph,
telegrafo.

telephone, telefono; —receiver, telefon-
ilo.

tension, tensio; high, low—. alta, mal-
alta t,; high— - relay, altatensia relajo.

terminal, binding post., borno, klemo.

tetraode (four-clectrode valve), tetraodo.

thermionic, termiona.

thermo- couple, termo- kuplo

Thomson’s formula, formulo de Thom-
son.

three-electrode valve, trxelektroda val-
vo, triodo.

tickler, tiklilo.

transformer, transformatoro, transfor-
milo; air-core—, aerkerna t.; high fre-
quency—. altfrekvenca—; low frequency
—_, malaltfrekvenca; high ratio—, altpro-
porcia t.; low ratio—, malaltproporcia t.;
oscillation—(jigger). oscila t. (gigero);
plug-in—, enStopa t.

.
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“HOW WELL YOU CAN HEAR’:"

489

09 N

is the only thing that really counts

OR a few weeks after

we get a new radio set
we all have the “logged 57
varieties of stations last
night” feeling in our blood.
Then we get tired and want
to sit back and have some
real entertainment. For, af-
ter all, “How well you can
hear” is the only thing that
really counts—no matter
whether the entertainment is

. N Acme M A-2 Audio
coming from a Jocalstationor Frequency Transform-
er—more amplification

one a thousand miles away.

without distortiosn.
“How well you can hear”

IN THIS “how well you can hear” proposition is
where quality comes in—and so does Acme. The
Acme Apparatus Company,
pioneer radio and transform-
er engineers and manufactur-
ers, have long made both
transmitting and receiving
apparatus of only the highest
efficiency. Specialists in am-
plification, even before the
days of broadcasting, this
company has perfected “am-
plification without distor-

tion.”

Make this test with your set
Acme “Double Fre-
G e A DISTORTION does not

Speaker—for reproduc-

tion without distortion. m e an merely squeals and

9th edition of this famous book just off press
—send for your copy.

A 40 PAGE book—over 200,000 of which have been sold at 10c¢
a copy—gives the complete story of “Amplification without

Distortion.” Use coupon.

ACME

-~ ~for amplificafion

howls. Any thing which fails
to give you an exact repro-
duction of the human voice
is distortion. Here is how
you can test your own set.
Start your radio and at the
same time keep up a conver-
sation with two or three
friends.

Acme B-eliminator for
elimination without dis-
tortion.

Unless you can understand
the voice over the radio as
easily as that of a friend sev-
eral feet from you, and without any more concentra-
tion and effort than is ordinarily required in talking
with him, then you have distortion.

The reason you have to concentrate when listening to a
voice speaking over the ordinary radio (an action unneces-
sary in ordinary conversation) is simply this. = The indi-
viduality of the voice is lost because distortion has blurred
out the overtones which give this vitality and individuality.
Monotones are always hard to understand.

The whole story of distortion and how it can be over-
come is carefully and fully explained in “Amplification
without Distortion,” a book on radio reception which is
invaluable because it is written by a famous radio engineer
in language even the radio novice can completely under-
stand. Over two hundred thousand radio enthusiasts can
vouch for the service it will give you. Thousands have
written us their thanks. . The 9th edition is just off the
press. Send for your copy.

CLAUDE F. CAIRNS
President, Acme Apparatus Co.

ACME APPARATUS CO.,
Dept. K8, Cambridge, Mass.

Enclosed find 10c¢ (coin) _(stamps) to cover mailing of one copy of
40 page book, “Amplification without Distortion.”

Name ...
Street
City

www.americanradiohistorv.com
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UNIVERSAL PLIO-6
The Only Set That Tunes All Wawve Lengths.
35 To 3600 METERS

3AR Melbourne 480—WGY 100—2FL Sydney 770—WKAQ San Juan 360—2BL Sydney 350—
PCFF Amsterdam 2000 Ka-achi—Bombay—KOP—WGY 1660—6KW Tuinucu 340-—Bankok—

NSF Hilversum 1050—WLW-—KDKA 64—KYW—5NO New Castle 400

JUL b 1925

Sy po, es,
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WOC—CYL Mexico City 510-—2FC Sydney 1100—KFI—PA5 Amsterdam 1050—Vienna—
Colombo—WW J—WCX Lakehurst 80-—ICE Rome 470—5PY Plymouth 330—Voxhaus 430-—
CNRC Calgary 440—Madras—Stuttgart 437—BAV Brussels 1100—6FL Sheffield 303—WGY 38
—PCGG Hague 1050~Otchiskic KGW—CFAC 430—CHXC Ottawa—EBX Cartagena—NAA
2500—PCMM Ymuiden 1050—SBR Brussels 262—KH]J—LOX Palermo 375—0XE Lyngby 2400
—KOA—28B Sydney—OKP Kbely 1150—2BE Belfast 435—KGO—YN Lyons 470—I1 Nice 360
—FL Eiffe] Tower 2600—PTT Paris 450—5XX Chelmsford 1600—LZ Monte Grande 425—2LS
Leeds 346—5MA Adelaide 850—2LO London 365—PWX Havana 400—RAS Vladivostok—
WMBF~—CJCM Mont Joli—LOR Buenos Aires 400—LP Berlin 2370-——VTR Rangoon—3LO
Melbourne 1720—6BM Bournemouth 385—5WA Cardiff 350—PRG Prague 1800—2ZY Manches-
ter 375-—HB2 Lausanne 850—]JC Funabashi—]JSB Chemulpo—3FL Melbourne 400——6VL Liver-
pool 318—HBI Geneva 1100—KDKA 64—POZ Berlin 2800-~2EH Edinburgh 325—5IT Birming-
ham 475—Munich 485—Leipzig 452—2BD Aberdeen 495.

THE NEW UNIVERSAL PLIO-6 EX 8
Six tube, 2 Stages Non-Regenerative Tuned Radioc Frequency Amplification, Detector and 3

Stages Distortionless Radio Amplification. Receiving range from 1,000 to 12,000 miles depending
upon location, station transmitting, wave-length received and other variable factors.

FULL DETAILS NOW AVAILABLE FROM MANUFACTURERS

COLDEN=-LEUTZ inc.

476 BROADWAY =t NEW YORK CITY

Manufactured under Hogan Patent I,UI4,UU_2—Other Patents Pending CABLES “EXPERINFO” NEW YORK

(Pat. Pend,)

Smallest rheostat made.
only 34 in. back of panel.

[ CARTER Ne
M 100

Diameter only 134 in. Projects

One hole mounting. Complete
with pointer knob. New exclusive Carter method of con-
tact. Positive, smooth, silent. Same high Carter quality
and standard of workmanship you know so well. See one

6 OHMS OR at your dealer’s today. Write for information on other
25 OHMS Carter original Radio products.
In Canada, Carter Radio Co., Limited—Toronte

Any dealer
can supply

w “IMP” Rhoestat |

— ———

Insure your copy reaching you each month. Subscribe to Radio

News—$2.50 a year
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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transmission, sendo, elsendo, sendado,
elesendado.

transmit, to, sendi, elsendi.

transmitter (person), sendanto,
disto.

transmitter (object), sendilo, sendapa-
rato.

transmitting
sendilo.

trembler, martela interuptoro.

triode (three-electrode wvalve), triodo.

tube (valve), valvo, tubo, lampo.

tune, to, agordi, sintonizi; to re-tune,
reagordi; to tune out, foragordi, mala-
gordi. )

tuned, agordita, sintonzita; flatly—,
neakute a.; sharply—, akute a.; untuned,
neagordita.

tuner, agordilo, sintonizilo.

sen-

apparatus, sendaparato,

tuning, agordo, sintonizo; coarse—.
kruda a.; fine—, delikata, (or subtila);
flat—, neakuta a.; sharp—, akuta a.;

——coil, agorda bobeno. .
turn (of a coil), volvo (de tobeno).

U
Undamped wave, kontinua ondo.
v

Vacuum tube, vakua tubo.

valve; valvo, tubo, lampo; 2-electrode—,
diodo; 3-electrode—, triodo; 4-elec-
trode—, tetraodo; bright emitter—, hela
v.; dull emitter—, malhela v.

variable, varia, variigebla, algustigebla.
variometer, variometro; vario-coupler,
vario-kuplilo.

vary, to, varii.

velocity, rapideco.

vernier, verniera,

volt, volto; voltage, tensio.

w

‘Watt, vato; kilowatt, kilovato.

wave, ondo; carrier—, portanta o.; con-
tinuous waves, kontinuaj ondoj; damped,
—s, amortizaj o.; electromagnetic —s,
elektromagnetaj o.; Hertzian —s, Hert-
zaj o.; undamped —s, kontinuaj o.

wave frequency, ondfrekvenco.

wavemeter, ondometro,

wire, fadeno, drato; bare—, nuda f.;
flexible—, fAeksebla f.; insulated —, izo-
lita f.; solid —, solida f.; stranded —,
dividita f. '

wiring (collection of wires), fadenaro;
(method of wiring), fadenarango; (action),
fadenado.

wireless, senfadena.

X
X’s atmosferajoj.

Lessons in Esperanto
(Concluded from July, 1925, issue)

ML YO,

In concluding these lessons in Esper-
anto, I want to urge upon all who have
followed them (and from the correspond-
ence I have received, I believe a satis-
factory proportion of the Rapio News
readers are studying Esperanto) the
highly important follow-up activity of a
wide correspondence in Esperanto. This
is not a suggestion intended only for the
idler who has no activity, who has little
interest in anything serious in life, but it
is meant more for the already active radio
fan and others who wish to gain more
valuable knowledge, and to extend their
perspective in many ways. It is intended
for the person who wishes to write pro-
fessionally, for from all corners of the
earth, by the expenditure of a few stamps,
you can gather unusual features that your
home paper or magazine will want, and
vou can, by the same correspondence, get
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The latest developments

in low-loss parts

Built of this specialinsulation made to order for radio

Ask for Radion
Panels by name;
look for the
stamp on the
panel and the
name on the en-
velope.

OW you can get a complete line of low-loss

parts made of Radion, the special insulation
which our engineers created for radio purposes ex-
clusively. These parts embody the very latest de-
velopments in radio; they are as efficient as the well-
known Radion Panels.

From the earliest days of radio, the experience of
thousands of amateurs has proved that Radion
Panels give the most satisfactory results. The com-
plete line of Radion parts have the wonderful Radion
finish smooth and high-polished. This finish elim-
inates those losses caused by moisture gathering on
the surface of ordinary insulation, causing leakage
paths. The high-resistant characteristics found
only in Radion Panels also mark these new parts.

Radion Panels, made in Black and Mahoganite
come cut in standard sizes for whatever set you
wish to build. And, in addition, you can now get
the new Radion Sockets, Radion Dials, Radion Loud
Speaker Horn, Radion Tubing, Radion Binding Post

Radion Built-In Horn

IN any set you build, you may put
in a Radion Horn, which takes up
small space, gives clear rounded

Radion Built-in  tones, and eliminates the bother of

Horn takes up  an unsightly awkward horn outside
small space in h t. Pri X .
the cabinet. the set. Price $3.00 including cap to

fit most makes of headphones or
loud speaker unit.

Radion Close-Tuning Dial No. 10

THE new No. 10 4-inch Radion Dial
is built to conform to the fingers,
helping you to get close tuning. May
be used for single mounting conden-
sers. We believe it is the most beau-
tiful dial yet designed. Nine other
styles of Radion Dials, in several
sizes to meet your requirements.

Send for Booklet

OUR booklet, “Building Your Own Set,”
gives wiring diagrams, front and rear
views, shows new set with slanting panel,
sets with the Radion Built-in Horn, lists
of parts and directions for building the
most popular circuits. Send coupon with
10 cents today.

RapioN

This is new No. 10, 4-
inch Radion Close-Tuning
Dial, built to conform to
the fingers.

O U R O R R e

AMERICAN HARD RUBBER COMPANY,
Dept. A10, 11 Mercer St., New York City.

Strips, Insulators, etc.

This is Radion No.
2 Socket designed
for both new and
old tubes.

New Radion Sockets for the new style tubes

In line with our policy of keeping all
Radion parts abreast of the very latest
developments, we announce new Radion
Sockets No. 4 and No. 5 for the new
style tubes. Neither of these sockets has
collars or side bosses. No. 4 is equipped
with binding posts, No. 5 without.

Universal Sockets for both
new and old tubes

Radion Sockets No. 2 and No. 3 are de-
signcd to take the old or standard tubes,
as well as the new tubes just on the
market. No. 2 is equipped with binding
post, No. 3 without.

All Radion Sockets are highly efficient,
due to the principle of their construction

| ]
1
]
n and the Ilow-loss characteristics of
Please send me your booklet, “Building Your Own 5
Set,” for which I enclose 10 cents in stamps. : E)ailg: Ask your dealer to show them
N s The Supreme Insulation
ivame 1
’ : Made to order for radio purposes AMERICAN HARD RUBBER COMPANY
Address § exclusively Dept A10, 11 Mercer Street, New York City
1
------ 1
oy B R S S —— Ee———
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/Implions chosen % reproduce
24 “Papal Ceremonies

throughout Saint Peters, Rome
5@&% _&ﬂz if: ‘ %\45 ;

His Holiness the Pope seated
™ on bis throne upon the occa-
sion of the recent canonization of
Sister Teresa. The microphone is
on the right arm of the throne.

Of ALL loud speakers, Amplions enjoy the
honor and high compliment. of having been
installed throughout the famous Cathedral of
Saint Peters, Rome, that important ceremonies
conducted by His Holiness the Pope may be
clearly audible to great multitudes of people.

Supreme clarity of reproduction was the prime
requisite. It is only logical that The Amplion
—creation of the actual originators and oldest
makers of loud speakers—should have been
chosen. Amplions outsell any other loud
speaker throughout the world, chiefly because

of unrivaled clarity of tone. “The clearness of
the reproduction of the Pope’s voice was an outstanding
feature,” writes a witness to the first ceremonies.

Hear The Amplion in comparison with any or all other
reproducers. Prove to your entire satisfaction that it is the
world’s finest loud speaker. Amplion Loud Speakers,
$12.00 up. Phonograph units in two sizes. Write for inter-
esting literature and dealer’s address.

THE AMPLION CORPORATION OF AMERICA ’
Executive Offices : Suite W, 280 Madison Ave., New York City
Canadian Distributors: Burndept of Canada, Ltd., Toronto
Alfred Graham & Co., London, Eng., Patentees

lM I | O ‘ A portion of the m;xgnificefzt canopy over

Saint Peter’s Tomb, showing two of many

' OheWorldsStandard foud Speaker i it i

LATEST WHOLESAL

7 E
Deicsnadyne | BADIO CATALOG

OE-RES-NA-OINE PATENTS PERDING

REE st
. . . . r DI
Radio Receiving Set 13- page” catalog

of latest radio goods at Wholesale.
) ANDREWS RADIO CO. . Live dealers and agents wanited.
Tribune Tower Chcagoi STANDARD RADIO C0.,. 108 East 13th, Kansas City, Me,

The SATURN
{ Perfect Jack and Automatic Plug,
Your order filled by mail promptly.

Iivery article absolutely guaranteed. - is the name of th_e most 1nteresting
2% The SATURN Mfg, & Sales Co.. Inec. ® radio bulletin published. If you are a
i*seg%?g:nk?%.ss? . 4 dealer, we will mail you a copy, on
Dept. R.N, = y, request.
Write for HUDSON-ROSS—116S. Wells St.
Literature 7

Chicago

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year.
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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the photographs to illustrate those feat-
ures. I speak on this point from per-
sonal experience. It is intended also for
the collector of stamps, or of souvenir
cards, or of any kiud of curios, of folk
lore and of people’s customs of different
lands. Whatever be your hobby or your
main interest in otlier parts of the world
and other peoples, you will find Esper-
auto correspondence a marvelous tool, ready
and easy, even delightful to use.

"Don’t be afraid that your letter won’t
be understood. Put the words on paper
according to the simple rules you have
learned here, and be sure it will be easily
understood, just so it is written legibly.
One student of these lessons living at
Hannibal, Mo., after six weeks study,
using additional reading text, has written
me letters that any Esperantist, even stu-
dents like himself, of any other national-
ity could instantly read and comprehend.

HOW TO GET CORRESPONDENTS

There are thousands of others, like
yvourself, in all countries. who wish to cor-
respond in Esperanto. You can get in
touch with the kind you will like best to
correspond with, those who have similar
hobbies to your own, by inserting a little
ad in any one of the leading international
Esperanto publications. Such an ad will
cost about 25¢ and will bring you any-
where from ten to one hundred offers of
correspondence. You are morally obli-
gated to reply, at least by one postal card,
to each respondent who answers yonr ad,
telling those with whom you do not wish
to carry on correspondence, that you can-
not keep it up. But out of those who
write, you will find the kind you will wish
to become Dbetter acquainted with. You
can word your ad something like this:
John Doe,

2 East Court St., Pendelton, Oregon,
U. S. A, deziras korespondadi kaj inter-
Sangi PM, PI kaj L pri radio-aferoj.

PM is abbreviation for “Po§tmarkoj”,
stamps, PI PoS§tkartoj ilustritaj, illustrat-
ed post—or souvenir cards, L, leteroj,
letters. )

There are many excellent Esperanto
publications of wide circulation in which
an ad similar to the above could be in-
serted with excellent results, but the two
leading ones of most general, world-wide
circulation are: :

ESPERANTO, 12 Boulevard du Thea-
tre, Geneva Switzerland. It is monthly,
beautifully printed in best Esperanto, and
is the official organ of the Universala
Esperanto Asocio, the world organiza-
tion, $2.00 per vear.

HEROLDO DES ESPERANTO, Hor-
rem bei Koeln, Germany, semi-weekly
newspaper, illustrated, excellent Esper-
anto, $1.00 three months, $4.00 yearly.

For Esperanto literature and up-to-date
information about the Esperanto-radio
movement of Europe, write British Es-
peranto Association, 17 Hart Street, Lon-
don, W. C. 1., England.

It will be of interest to every student
of these lessons and all Esperantists in
North America who see this to write me,
giving at least names and addresses. Ad-
dress Box 223, City Hall Station, New
York.

The following reading exercise with
which we close these lessons, is taken
from an illustrated Esperanto technical
article on Radio, sent out by the Inter-
nacia Radio Asocio, 97 rue Royale. Ver-
sailles, France, as a feature of their ser-
vice for Esperantists interesting them-
selves in radio who have not in their
native languages adequate technical in-
formation on the subject. For the radio
terms in this exercise, see the Esperanto-
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HE modern radio receiver has abundant tone, volume and power — now it
may have perfect, simplified control.

The Rathbun Straight Line Frequency Converter is adapted for use on your receiver—every
receiver—without change of equipment—except the condenser dials. Each station is given a

&
5
i

Stations indicated in kilocycles and wave-
lengths showing crowding with an ordinary
capacity condenser.

%6 08 SN

Stations partially separated and tuning
slightly improved with a Straight Line
Wave Length Condenser.

distinct reading at a uniform distance
from the next. Real logging becomes
a fact. The stations are distributed
with flawless precision over 360° —
one complete revolution of the Dial.
There is no limitation or crowding
as on controls using only half a dial.
Radio control is simplified.

The Rathbun Straight Line Fre-
quency Converter provides straight
line frequency tuning with ordinary
capacity condensers. It is inter-
changeable with any condenser—on
any receiver. It is sold with the guar.
antee of reliability and satisfaction
attached to all Rathbun Radio
Apparatus.

See and Try it—at Your Dealer’s

If your dealer cannot supply you, send
Money Order ($3.50 each) and your
order will be shipped promptly by
Parcel Post prepaid.

Rathbun Manufacturing Co., k.
Jamestown New York

www americanradiohistorv com
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Practically even separation over half the dial
with a Straight Line ITequency Condenser,
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Complete and equal separation o. stations
over the entire dial with the Rathbun Straight
Line Frequency Converter.
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The One Dia .

OT down the call
letters in the handy
slot—right on the dial
itself—and there Iis
your permanent record
of the dial settings.

That’s All a Dial Should Be

You'll never know how much difference a
dial can make until you actually get your
hands on the new Mar-Co. Itsplits a single
degree into hair’s breadth divisions. It
responds to your slightest touch with no
suggestion of backlash.

Smooth—precise—and strikingly handsome
—Dbuilt for your present set and for your
next year’s set as well—it is what you'd
expect of Mar-Co—see it at your dealer’s.

MARTIN COPELAND COMPANY
Providence, R. I.

Nickel
Plated
$2.50

Gold
Plated
$3.00

BaCO orial

The Radiophan Adapter
A “2 in 1”7 Crystal Detector

Improves Reflex and Crystal Sets

Permits the use of two crystals in contact or Registered

one erystal with cat-whisker. Nothing like it. $105° Only 5 Inches High—$8.00

Distributers. Jobbers—Dealers—Wanted. Circular free. RICE & HOCHSTE X
TUERK MFG. CO. 134 Washington Place New Yorx City

561 W. Washington St. ] Chicago, tll.

THE § JMIDGET LOUD SPEAKER WITH THE GIANT VOICE

| For You

E. J. FOLEY, Department RN-10,

Boys and Young Men—You can earn dandy prizes and liberal

! Prlces commissions by selling and delivering our popular magazines in
your spare time. No experience or money is necessary.
furnish all supplies and tell you just how to start. Write to-day.

Experimenter Publishing Company, 53 Park Place, New York City
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radio vocabulary published in April
Rapio News. The following vocabulary
includes only those non-technical words
not yet used in these lessons.

VOCABULARY
}mpvepo, convention, meeting.
lngemero, engmeer.
firmo, firm.
klarigis, explained.
principo, principle.
interesa, interesting.
longa, long.
generale, generally.
uzi, to use (uzata, being used).
tatigas, fit for, suitable.
bedatirinde, regrettably.
prezentas, presents.
Cefa, chief.
difektas, defects.
genante, troubling.
samtempe, at the same time.
najbara, neighbor.
aticskultanto, listener.
delikata, delicate.
ambaii, both.
matlhelpis, hindered.
enmeto, putting in.
malfacilajo, difficulty.
venkis, conquered.
sola, single, lonely.
efektivigis, brought about, realized.
efika, efficacious.
facile, easily.
cetere, moreover, hesides,
sendube, doubtless.
siaflanke, for his part.

PRAKTIKA AMPLIFQO ALTREKVENCA

Dum la januara kunveno de la «Société
des Amis de Ia T. S. F.» s-0o Rouge, inge-
niero de la firmo ” G. M. R.“, en Parizo,
klarigis la principon de tre interesa rice-
vilo por amatoroj. Por la mallongaj on-
doj, nun generale uzataj-en radiotelefonaj
sendoj, altfrekvenca amplifo per rezist-
ancaj amplifikatoroj ne tre taiigas. Multe
pli taiigas rezonancaj amplifikatoroj, sed,
bedatrinde, ili prezentas du Eefain mal-
bonajojn. Unue, kiam ili enhavas kelajn
§tupojn, kontinuaj osciloj estifas en la
cirkvitoj, kiam la sinsekvaj S§tupoj estas
agordo de &iuj §tupoj. S-o Rouge forigis
ambaill tiujn malbonajojn. La estigon de
ante samtempe najbarajn atiskultantojn.
Due, tre delikata estas la samtempa
agorditaj lali sama ondolongo, kaj tio di-
fektas la aiidadon de radiotelefonio, gen-
kontinuaj osciloj en la cirkvitoj li mathel-
pis per enmeto de rezistanco en la oscilan
cirkviton de éiu $tupo. La malfacilajon
de samtempa algustigo de &iuj Stupoj li
venkis, arangante la aparaton liel, ke per
unu sola butono &iuj $tupoj estas sam-
tempe algustigeblaj. Tiel li efektivigis
aparton samtempe tre efikan kaj tre facile
uzeblan de radio-amatoroj.

Amatoroj cetere povas provi mem tiun
prnicipon, el kiu ili sendube ricevos tre
bonajn rezultatojn.

Siaflanke, S-o Scott-Taggart provis
tiun sistemon kaj favore rekomendis &in
en "Modern Wireless® de oktobro 1924.

Where Does Your Set

Get lts Power?
(Continued from page 451)

T LT

L

TS RIT:

explain just how a vacuum tube acts as a
trigger to add a lot of power to a very
weak signal so that, in the end, it is aughble
to a large number of people sitting in a
room. )

Put in the simplest possible terms, the
tube simply controls the flow of current
from the “B” battery. This battery is in
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You need Quality in the Base Panel

.

THE use of a base panel makes possible shorter, neater and more efficient wiring. But the panel must

be an insulator of the first quality that will not deteriorate with time. It must be free from any
tendency to absorb water to function properly in damp, humid weather. It must not warp or distort, dis-
turbing the angle of the coils and the arrangement of the apparatus.

There is one panel material in which you are sure of getting all of those essential qualities—and that is
Formica.

For years it has been accepted by the vast majority of leading radio manufacturers, as mechanically and
electrically the best available material for radio panels. It also is the most handsome, and its finish is
entirely permanent. It does not check, crack or lose its lustre with time.

Formica is evidence of quality, durability and genuine worth in any radio apparatus.

VERI-CHROI1E PANELS

By the purchase of a controlling interést in the Veri-Chrome laboratories, the financial and production
resources of the Formica Insulation Company have been placed behind this remarkable new process for
decorating radio panels. Elaborate decorations can be produced much more rapidly and more economic-
ally than by engraving. Decorations designed by the leading American artists are offered. Tuning scales
may be marked directly on the panel eliminating the standard dial and substituting pointers instead. The
reduction in cost is large. Write for prices on complete panels finished in this way in quantity.

Dealers: Home set builders who want the best results want Formica. It
has been for years a highly profitable line for thousands of dealers.

THE FORMICA INSULATION COMPANY
4618 Spring Grove Avenue, Cincinnati, Ohio

Formica is used by nearly all the leading set makers — and has

for years been used by more set makers than any other material. Formica has high mechanical strength and will not break in use.

Formica will not sag from heat or cold flow under pressure.
It retains its dimensions. Everything you fasten to it stays
tight and precisely where you put it.

Formica panels are sold in neat craft paper envelopes which
assure you that you are getting the genuine.

Formica is unaffected by weather and time — it lasts forever.
Formica in appearance is the finest of all panel materials and
always remains so.

Formica's electrical qualities of every kind far exceed any
possible requirement.

B W
Ny &SN

Formica is one of the most widely approved materials in radio.

SALES OFFICES

..New York, N. Y. 1026 Second Avenue
........ Chicago, Ill1. 725 Bulletin Bldg..
..Cleveland, Ohio 708 Title Building
Rochester, N. Y. 585 Mission Street
..Pittsburg, Pa. 419 Ohio Building....
..Boston, Mass. 309 Plymouth Bldg.....
.Habana, Cuba Whitney Central Bldg...

50 Church Street.
9 South Clinton Stree
516 Caxton Bldg.....
327 Cutler Bldg....
422 First Avenue.
6 Beacon Street..
55 Calle Obispo.......

....Minneapolis, Minn.
..Philadelphia, Pa.
..... Baltimore, Md. ,
..San Francisco, Cal.
.......... Toledo, Ohio
..New Haven, Conn.
New Orleans, La.

Hear the Formica Orches-
traover WLW every Tues-
day evening from 9 to 10

Made f]‘om Anhydl-ous Bakelite Resi“s Central Standard Time.
SHEETS _TUBES _ RODS
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RTC RADIO PRODUCTS

“Always First—~Always Best”

the size of the unit is less than B Batteries.

Size 414x73%x434 inches.

Model RT-40 “B’’ Battery Eliminator - - - -

113 » 224
RTC “B” Battery
. ® -
Eliminator

To obtain the best results from a radio set
a steady constant supply of plate voltage
is necessary. The RTC Eliminator meets
these requirements. Merely plug into any
A-C electric light socket, and attach the
radio set to the binding posts of the Elim-
inator as you would B Batteries. Noth-
ing to wear out or give trouble. No mov-
ing parts. No acid to spill or require at-
tention. Device uses cither standard C-
301-A tube (or 201-A) or a special full

wave rectifier tube. One hundred volts
" DC is supplied for the amplifier tubes,

with a variable voltage of 0 to 100 volts
for the detector tube. The unit is small
aud compact, and can be placed directly
inside any set now using dry batteries, as

$35.00

hum from this Eliminator to its parts.

kit gives several circuits that can be used for different purposes with the kit parts.
Can be assembled in one half hour.

Model RT-40K “B’’ Battery Eliminator Kit - - -

RTC “B” Battery
Eliminator Kit

This kit consists of the following parts: One
model RT-21 Eliminator transformer; one model
RT-22 Audio Reactor; two model RT-70, five
mi. condensers; one model RT-71 1 mf. conden-
ser ; one standard socket; one model RT-60 high
resistance potentiometer; two model RT-50 vac-
uum fuses; one model RT-50M fuse mounting,
and one attachment plug and cord. All-parts
in the kit are handsomely finished and can be
built directly in as a part of the set. All parts
are specially shielded to prevent interference
when the parts are placed close to parts of the
radio set. No moving parts. Nothing to wear
out. Uses standard C-301A or 201-A tubes or
full wave rectifier tube. Folder supplied with
Absolutely no

$20.00

-

RCT Tube Re-Activator

Are your tubes run down and in-operative?
working as well as it once did?

of your tubes mneed rejuvenating.
active and lost its emitting properties.
erty by using the
the gas from your gassy tubes.
more sensitive by the use of this device also.
to reactivate several tubes at one time can do so6 by the addition
of other sockets.
_device may be used as a toy transformer to light Xmas tree lamps,

or any other purpose requiring a source of low voltage. Four dif-
ferent voltages are obtainable. Write for literature.
Model RT-20 Tube Reactivator - - $6.50

Has your set quit
If so, undoubtedly one or more

The filament has become in-
Restore this emitting prop-
RTC Reactivator for 10 minutes, Also remove
Some UV-200 tubes can be made
Dealers who wish

When not in use for reactivating tubes, this

9410 St. Catherine Avenue

THE RADIO TELEVISION CO.

Full information on request. Prices F.O.B. Factory.

CLEVELAND, OHIO

T ONEY BACK IF NOT SATISFIED

. Radio Tubes

All types, guaranteed

$1.50 Each

. ACME PRODUCTS CoO.,
Dept. 107
903 Broad St. Newark, N. J,

BAT
CONDENSERS
For Real Radio Reception

Write for Literature
HEATH RADIO & ELECTRIC MFG. CO.,

206 First St.,, Newark, N. J.

WADE SQUARE LAW
CONDENSER AND DIAL

All sizes. tomnlete with 4-inch vernier dial, fog;

Short wave 000125 mfd. .50
Tuned Radio Frequency, .00023 mfd. .. 7.75
Super-Heterodynes .0005 mfd. .......ccooevvnns 8.00

At your dealers, otherwise send purchase
price and you will he supplied postpaid.

WADE MFG. CO., Inc., 1819-A Broadway, N. Y. City

Filament and
Pilate Types

ramous*“B” TRANSFORMERS

TWO NEW MODELS
The Only Audio Amplifyina Transformers
Having Low Loss Shields
PANAPHONIC (Registered)
Amplifies Entire Range of Sound
VIVAPHONIC (Registered)
Greatest Value Ever Offered for Set
dngi T8I, Production
~  Transformer BENJAMIN HUGHES ELEC. CO.
Builders Since 1910 298 Lagauchetiere St. W., Montreal, Can.

Get a Handy Binder for your RADIO NEWS.

3 F Holds and preserves six issues, each of which can be
inserted or removed at will. Price 65¢. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N. V.
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the same relation to the set that the powder
is to the hunter’s gun. The amplification of
3,000 or 4,000 times obtains 4ts current from
this battery. WWithout this source of supply,
the set could do nothing. Referring to the
hunter again—no matter how hard he might
press the trigger, the gun would be worth-
less unless there were powder in the car-
tridge.
A FEW “BRUTE FACTS”

How the grid controls this power of the
“B” Dbattery is a very interesting story. We
shall explain it in the easiest possible man-
ner. At some points we shall make several
statements which Sir Oliver Lodge has so
aptly classified as the “brute {acts of
science,” those things which are found by
the physicist and mathematician to be true.
but for which we have, at the same time, no
thorough explanation. I other words, they
are just facts which we know do exist, but
do not know why. We shall label all these
brute facts and the reader will simply have
to take them for truths founded on proofs
and theories which are too long and compli-
categl to be completely detailed here.

First, we shall say that a current is always
flowing through the tube from the filament
to the plate so long as the filament is lighted
and the “B” battery connected properly with
its positive pole to the plate and the negative
pole to the filament.

i This current is important., but the most
important point is the fact that the little grid
which is placed between the filament and the
plate has complete control over it. The grid
may stop the current entirely or allow all
of it to_pass. It may even cause more than
the ordinary amount of current to take the
path from the “B” battery through the tube
—through the space between the plate and
the filament—and then down the fAlament lead
and back to the negative pole of the battery.

T ETIOC T

The skeleton view of
the elements of a vac-
uum tube shown here-
with will give the
reader a clearer idea

% of the relation be-
|53 tween the various
parts.
\“\ i i \\ ALELIEN UL NI LD LU LGS i
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As we said above, this is the all-important
characteristic of the tube, this ability of the
grid to control so easily the passage of the
current of the high voltage battery.

How this is done is an interesting process.
It all depends upon the way the current
passes through the tube. Ordinarily, we think
of current as passing along a wire or some
other metal path. But, in the final analysis,
the current passes through a tube just as it
passes along the copper leads from the light
company’s mains in the street to the lamps
which light your home.

We will not go into great detail as to
just how a current travels. but will simply
say that whenever there is a movement of
current in any direction, there is a flow of
electrons accompanying it. That is, there is
a real and measurable stream of these little
particles of matter flowing in a definite direc-
tion and at a definite speed through the con-
ductor or in the space through which the
current is passing. .

A word of explanation here as to just
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“The SAAL
Soft SPEAKER

SAAL Jr.

The same in every respect as
the Saal Soft Speaker, except it
measures 184 instead of 2134
inches in height.

20

The Saal Soft Speaker Unitisan
example of the care with which
the entire speaker is manufac-
tured. The diaphragm is con-
nected to the armature bya pin
which transmits the action of
the armature to the diaphragm
as a push and pull movement.
There are no springs to snap
the diaphragm back into place.

his explains why the unit can-
not be blasted and cannot get
out of order. In attaching the
pin to the diaphragm it is
threaded for a nut. These
threads, 200 to the inch, are
finer than a jeweler’s standard.

combines volume

N buying a radio reproducer you

need no longer choose between vol-
ume and tone quality. You can now
buy aspeaker with both. The Saal Soft
Speaker combines volume with a velvet
tone. And tone quality is what counts
after you have owned a set a while.

The Saal has no blare, no blast, no
metallic ring. It is not a fad. It is a faith-
tul reproducer of radio programs. It is
properly constructed for the accurate
reproduction of sound. It is not straight-
necked like a trumpet. The neck is
curved like a saxophone, the most me-
lodious of all instruments. From the re-
producing unit to the edge of the bell
is one unbroken taper—one even, un-
broken enlargement of sound.

with a velvet tone

The reproducing unit of the Saal
SoftSpeaker is of all-metal construction,
and cannot be harmed or “blasted” by
the loudest receiver. It maintains its
tone with any volume. There is no ad-
justment knob to complicate tuning.

The Saal Soft Speaker is made to last a
life-time. The neck is of aluminum, a porous
and non-vibrant metal with no tinny ring.
The bell is of genuine Bakelite, the most
perfect and most resonant of all radio ma-
terials. There is no wood, no tin, no com-
position.It has nothing to warp, crack, wear
out or deteriorate. It is guaranteed to give
you satisfaction.

In appearance the Saal, with its large
black bell, black crackle throat and grace-
ful lines is the aristocrat of horns. Also fur-
nished with a brown bell and gold or silver
stippled throat at $5 extra. Hear it at your
dealer’s today.

SAALYSreakE R

VOLUME WITH TONE QUALITY
Manufactured and guaranteed by H. G. SAAL COMPANY, 1800 Montrose Ave., Chicago, 111,
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MAGINE the high quality

in reception if your radio
batteries were always brand
new! Imagine having radio
batteries that never need re-
placement!

The man who owns a Cooper
A-n-B has just such radio
power at his disposal. Using

electric lamp, it supplies, year
in and year out, the exact cur-
rent requirements of any radio
circuit.

TheCooper A-n-B never wears
out. Itsusefulnzssis constant
—its current precisely the same
whenever you pull the switch
of your set.

For a 5-tube receiveran entire
evening’s entertainment costs
about five cents for current.

Having a Cooper A-n-B is
just like having radio batteries
fresh every day.

The COOPER CORPORATION

CINCINNATI, OHIO
Founded — 1904

Just like hawing
Radio Batteries
fresh every day!

the same light socket as an

OOPE
A-n"B

Radio Battery Eliminator

The advantages of the
Cooper A-n-B aretoo
numerous to pul into
an advertisement We
bave explained its
benefits in an inter-
esting booklet. May
we send you a copy?

ADY, PICARD-SOHN, INGC,; N. Y.

| Special Library of Information

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer
Ouray Building Washington, D. C.

Telephone:
Main 4806

Cable address:
RADIOPAT

Write ys—if you want™
to make more money on standard

,,J kits, sets, parts. Get our
BIG FREE CATALOG

“h ers’catalog ever compiled. Stan-
'} dard lines at big discounts
WRITE FOR IT NOW!
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exactly what these little elecirons are may
not be amiss. Those who have studied the
latest ideas in physics and chemistry will,
of course, find this a repetition of what they
already know, but those who dre not so well
acquainted with these sciences will need this
explanation to understand :he operation of
the tube.

All matter is composed of electrons and
protons. Just what the electrons are is hard
to say. Some scientists think that they are
simply small charges of electricity, while
others think that they constitute the iast in-
divisible foundation of maiter carrying an
clectric charge. In either case, all we need
to kuow is that the electron is negative elec-
tricitv and that the proton is positive elec-
tricity and that the two of them compose the
atoms of matter. Now, as i ordinary elce-
tricai work, unlike charges attract eachr other
and like charges repel. ‘That is, a positive
and a muegative particle of clectricity will
rush together with great haste and force
while two positive or two negative particles
will rush apart with just as great enthusiasm.

THEORY OF MATTER

All matter is, of course, made up ot atoms
which are, in the last analysis, nothing more
nor less than au orderly array of electrons.
According to the latest view the proton is
at the center of the atom aud the electron
revolves around it in much the same fashion
as the moon revolves around the earth.

How and why this. is so is oue of the
brute facts of science spoken of above. It
nust be taken for what it is worth without
further worry. It may be difficult at fir
for the reader to accustom himself to thi
ing of matter in this way, but time will give
him the proper conception.

Nevertheless, all matter is compused of
these tiny particles, and thereby hangs the
tale of the vacuum tube’s operation.

Now, in a metal like copper, all the atoms
are composed of the same number of clec-
trons and protons. But, at the same time,
between them there are a unumber of loose
electrons not attached to any particular pro-
ton. Ordinarily, all the electrous have their
particular nucleus of protons, or protons and
electrons, around which they revolve and
which they never leave, except under some
extraordinary circumstance. The passage of
electrical current through a wire may, of
course, he considered an extraordinary hap-
pening, so far as the electrons are concerned
—and they are what we are concerned with.

Now in copper—and this is another of the
brute facts of science—there are some ot the
loose electrons spoken of above. Also. the
passage of a current through copper may
rob some of the nucleii of their electrons
and make them (the clectrons) travel along
in some particular direction in the wire. de-

| pending upon which is the positive end oi

the wire, or rather to which end of the wire
is attached the positive pole of the generator
or source of current.

In case the material substance has «il its
electrons tied tightly to their nucleii. so w©
speak, so that a current may not move them,

i alone.

Insure your copy reaching you each month.

Subscribe to Radio News—3$2.50 a year.

Experimenter Publishing Co., 53 Park Place, N. ¥. C

www americanradiohistorv com

we liave an insulator instead of a con-luctor.

! The passage of a current along amy sub-

stance depends on the flow oi electrons
The nature of the conductor has
nothing to do with the passage of the cur-
rent, except as it contains electrons which
may be easily dislodged and moved from
place.

Now, with a clear idea as to the necessity
for moving electrons for the carriage of cur-
! rent, it does not look so preposterous for a
current to flow through a vacuum tube when
we learn that there is a constant stream of
electrons flowing through it

How this necessary stream is created and
kept up in the vacuum tube is another in-
teresting point. It is accomplished very
| simply by heating the filament until it “boils
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“The Six Point

Pressure Condenser

Plays No Favorit
Amplifies both Low and High Tones
YOU want more from your loud speaker

than noise, distortion, howls and squeals,
You want pure tones, clear and mellow,

whether high, low or of medium pitch.
You expect faithful reproduction.

Such reproduction is made possible by
resistance coupling amplification. ILower
initial and operating costs, simpler assem-
bly, and superior results make this method
of amplification most popular.

“ELECTRAD” 3-STEP RESISTANCE
COUPLED AMPLIFIER KIT No. 1-C
—A big $6.75 value. Contains the neces-
sary Resistor Couplers, Certified Mica Con-
densers, Condenser Mounting, Certified
Grid Leaks and Resistors. Nothing else
needed except sockets, rheostat and bus bar.

Ask your dealer or write for FREE
Resistance Coupled Amplification Folder

ELECTRAD, Inc.

428 Broadway New York City

Varichms, Audiohms, Lightning Arresters, Lead-Ins and many other
#“Electrad’” radio products are on sale at your dealers. Sent direct
if he can’t supply.

“ELECTRAD” LAMP SOCKET AN-
TENNA—Price 75¢c. Plugs in on any light
socket. Reduces static and other interfer-
ence. No outdoor aerial needed.

HE “Electrad” Certified Fixed Mica Condenser is a

revelation in accuracy and design. Ingenious, rigid bind-
ing and firm riveting fastens parts securely at Six different
points insuring positive electrical contact. Impervious to tem-
perature and climatic variations. Exerts even pressure upon
the largest possible surface
and soldering lug in one piece. Accuracy and quietness assured
always. Value guaranteed to remain within 10% of cali-
bration. Standard capacities, 3 tvpes. Licensed under Pat.
No. 1,181,623, May 2, 1916, and applications pending. Price
30c to 75¢ in sealed dust and moisture proof packages.

can’t work loose. Binding strap
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Sterling Tube Reactivator

For use with UV-201-A, C-301-A, UV-199
and C-299 types of vacuum tubes.

A promoter of good reception.

A tube and time saver for the set owner.

A money maker for the radio dealer and serv-
ice man.

Size—6x7%4x5",

Portable.

5 foot lamp cord with plug.
Tests both large and small tubes.
Meter equipped.

PRICE $12.50

Pocket Meters

Rheostats Transformers

2831-53 Prospect Ave.,

Other Sterling Radio Equipment
Panel Meters

The Sterling Manufacturing Company

A

s
Don’t Throw Away

Weakened Tubes!

Make Old Tubes Per-
form Like New and
Keep Reception Good
By Testing and Re-
activating

The quality of reception you
get from your set varies in
proportion to the strength or
weakness of individual tube
filaments-—a set is no better
than its weakest tube.

You can now test the filament
strength of each tube, reacti-
vate one or all tubes in your
set and know just how good
each tube is after the treat-
ment.

The Sterling Tube Reactiva-
tor is equipped with 2 fila-
ment emission meter which
shows whether a tube meeds
© reactivation and exactly how
much its amplification has
been improved by the treat-
ment. This combination of
meter with the reactivator is
essential to the matching of
tubes in sets to get the best
results. A table showing what
different types of tubes should
test before and after reactiva-
tion makes the Sterling in-
strument simple to operate
and sure in its results.

If you are interested in better
reception and economy of tube
expense, ask for our ten page
booklet, which tells the whole
story.

Sterling ‘“‘Home”
Tube Tester

In less than half a
minute this neat little In-
strument tests the plate
current of tubes, A cons
venient table
furnished with
the instru-
ment tells
ata glance
whether a '
tube is
r'good,” "falr” of

pnox Also help
ful in locatmg transformer,
wiring and socket troubles.

PRICE $8.50 .

Battery Chargers

Potentiometers Microcondensers

Cleveland Ohio

National Airphone Corp.
MANUFACTURERS OF
Somerset—the Ultimate in

Radio Frequency Receivers
18 Hudson Street New York City

“Lighting Fixtures”
READY TO HANG

(Direct * from Manufacturer)
Completeely wired including glassware
Send for new_ Catalogue No. 27
(Just reduced prices)

Special Proposition to. Dealers

Erie FixTure SuppLy Co.
STATION R ERIE, PA.

THE IDEAL. RADIO
RHEOSTAT

Migd. by Marzhall Electric Co.y

3235 Locust Boul.. St. Louis, Mo.

o CENTRE 5T, MEW YORK CITY

I:Ip cialists in the manufacoure of ~all_types
of radio codls -
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off” the electrons. Here we come again to
the construction of matter from electrons.
When a metal is heated, the scientists have
found that it throws off these electrons in
much the same way as water throws off steam
when it is heated. This “boiling” of elec-
trons from an incandescent filament makes
the working of a vacuum tube possible.

As said above, all electrons have a nega-
tive electrical charge. And of course they
will be attracted to anything which has a
positive charge. And {further, all those who
have had anything to do with a radio set
know that the plates of the vacuum tubes
must be comnected to the positive pole of
the “B” battery. As a matter of fact, the
“B” battery is used as much to put a posi-
tive charge on the plate as it is to furnish
the current which is triggered off by the
grid.

Now we must make another explanaiion
regarding the flow of electrons before we
get too far away from the subject. Just
above we told how the passage of current
depended upon the free electrons in the wire
or conductor for its path. Somewhatr the
same is the situation with the filament. Some
elements have an ability to throw off elec-
trons with greater ease than others. For
that reason they are selected for use as fila-
ments. With the smaller type tubes, for
instance the 199 and the 299 types, the fila-
ment is made of a special so-called thoriated
wire. This name comes from a certain com-
pound of thorium which will throw off elec-
trons at a very low temperature. With
ordinary tungsten it is necessary to heat the
wire to bright red.

THE GRID ACTION

If we had only a filament and a plate in
a tube, the flow of current through it would
be constant. That is, the positive plate
would have an uninterrupted attraction for
the electrons constantly being boiled off the
filament and, there being nothing to stop
them or change the number of them reach-
ing the plate, the current would be almost
constant through the tube. That is, it would
vary little, if any, in quantity from second
to second.

But here, for the uses of radio, we inter-
pose a grid between the plate and the fila-
ment to control the flow of electrons. It
was the grid which Dr. Lee DeForest in-
vented which has made radio, as we know it
today, possible, for it is through the use of
this grid that we are enabled to control the
flow of current from the *“B” battery in
accordance with the incoming signal which
we wish to receive.

It is very necessary that we begin to think
of the tube merely as a sort of valve which
controls the flow of current from the “B”
battery in accordance with the incoming sig-
nal. The battery is the reservoir and the
tube is the controlling outlet. The incoming
signal acts as a workman turning the valve.

The explanation of how the grid is en-
abled to control all this power is simple in
one way and quite complicated in another.
The mathematical part of it is very com-
plicated, and may be studied only by those
who have a thorough foundation i the
higher branches of that complicated science.
Luck1ly, however, the mathematical reasons
may be put in simple language that anyone
may understand.

An examination of a vacuum tube will
show that the grid is very close to the fila-
ment—much closer than the plate. This
placement of the grid must be taken into
consideration in ﬁ"urmw out how it controls
the flow of electrons. It is perfectly plain
that the speed of the electron should in-
crease as it approaches the plate. \Iaybe it
is not so plain, but it is a& brute fact of
science, anyway, and will have to be taken
for granted. It is easily seen, however, that
as the electron approaches the plate, the
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Now

The Perfected C-H Rheostat

Designed to radio engineers’ specifications. Re-
volving drum type with one hole mounting. All
spring tensions adjusted at factory and undis-
turbed by mounting. Instrument cannot turn on
panel. Very small size—less than ¥ inch back
of panel and narrower than standard socket.
Operation smooth and quiet. 6 ohms, 15 ohms,
and 30 ohms—perfect control for all tubes and
their combinations.

C-H Radio Potentiometer

Similar in construction to the perfected rheo-
stat. 400 ohms and only a little larger than a
silver dollar. Perfect, smooth operation—no
back lash or sticking. Price $1.00.

i
&

Operating parts built as
unit—the C-H Perfected
| Rheostat is not disman-
i tled for mounting on panel.

Rheostat is locked in place

and knob positioned with-
out a single set screw.

The C-H Low Loss Socket

The revolutionary socket design that
created a sensation everywhere. Thin
ORANGE Bakelite shell, Base of
heatproof Thermoplax—terminals
cannot loosen under heat of soldering
iron. Contacts grip both sides of each
tube prong and are SILVER plated
to prevent corrosion losses. Preferred
by careful builders at 90c—now 60c
because of huge production savings.

C-H Recdio Toggle Switch

The newest idea in panel switches.
ON or OFF with a flip of the finger.
Beautiful appearance and simple
one hole mounting — neat etched
plate for panel provides definite
indication. Quiet, easy operating
switch mechanism.

The C-H
Radio Switch

The original radio switch. Millions-in use, One
hole mounting—high capacity mechanism. The
only radio switch approved for 110 volt circuits by
the Underwriters Laboratories. Ideal for battery-
less sets or higher voltage circuits.. Many switches
now have buttons to look like the C-H but the
patented mechanism cannot be duplicated. De-
mand the orange and blue box for satisfaction.

CUTLER-H

—=— Buy Your Radio Parts by Name, —<—

501

Ruality

o ala NewlLowPrice

e name Cutler-Hammer has held
an enviable position in radio.
Consistently from the earliest days has
the C-H trade mark been synonymous
with proper design and unequalled pre-,
cision. Radio builders everywhere justly
had faith in these foremost engineers and
millions of their radio parts in the orange
and blue boxes have helped build receiv-
ing sets of quality.

Better Sets at Lower Cost

These millions of sales have brought down

~manufacturing costs and today this quality
ccarries no premium. Demanding the C-H

trade mark now not only insures satis-
faction, but provides a saving. Dealers
everywhere are ready to serve you. If
yours has not yet stocked any C-H part
you desire, send us his name and we will
see that you are supplied.

Ture CutLErR-HaMMER MFG. Co.

Member Radio Section, Associated Manufacturers of
Electrical Supplies

MILWAUKEE aND NEW YORK

The C-H Radioloc

The radio switch that locks with
7 akey. Just the thing for the home
with children—for the protection
of tubes and batteries. One hole
mounting—quiet operation. Like
all C-H radio parts, packed in
orange and blue boxes. Look for
them—and the C-H trade mark.

MMER
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Vital Parts of Ieading Radio Sets

Nowhere is the axiom “an arricle is no better than the parts it contains” more true than in the
radio world. So it is not surprising that leading manufacturers of radio sets choose the
accessories for their hookups only after gaining a full technical knowledge of their make-up
and the results they give,

In full consideration of this, the choice of Benjamin Radio Products, above all others, by the
manufacturers of many of the finest modern radio sets, bespeaks eloquently of their worth
as practical radio parts made by one of the oldest manufacturers of electrical goods.

Each has been made a super radio part—to secure for the owner of the set the purest, loudest
and clearest radio signals possible. Used together, their total efficiency spells the acme of
selectivity, tuning range, the elimination of disturbance and distortion, and ‘the reduction of
radio losses. And, the logical total of these many worthy features is “Better Radio.”

£20-128 S.Sangamon
St., Chicago
241 W. 17th Street
New Yorl
448 Bryant Street
San Francisco
Manufactured in Ccnada b:

the Benjamin Electric Mfg.

Co. of Canada, Ltd.,

Toronto, Ontario

Electric
Mfg. Co.

BENJAMIN
Tuned Radio Frequency Transformers
Low Resistance— Low Distributed Capacity

Wires are space wound, adjacent coils are parallel, air insulated and so separated that while
capacity is reduced to a minimum, inductance is maintained at a high point of efficiency.

Greater Tuning Range — Greater Selectivity

These coils are very uniform, both in inductance and distributed capacity, so that if desired they may
be geared for single control of the three tuned stages. A minimum amount of material is used in the
fleld of the coil, and an anti-capacity cement 1s used only where the wires cross. Coils are coupled so as
to reduce capacity coupling to a minimum. Green double silk covering provides high insulation and

gives a fine appearance to the coil.

Benjamin Cle-Ra-Tone Sockets

Benjamin Cle-Ra-Tone Sockets prevent the trans-
mission of outside vibrations into microphonic dis-
turbances. Four delicately adjusted double springs
support the socket—"float” it above the base—and
absorb all jars and shocks., An absolute necessity
in portable sets. Used by leading manufacturers
and recommeded by radio engineers in their
most popular hookups, There are no rubber
. parts to deteriorate. Bakelite is

used wherever possible to in-
sure sturdiness, long life and
insulation. Handy lugs
soldering easy. Stiff bus
wiringdoes not aflect the
flexability of the Cle Ra-Tone
springs. Furmshed also in gangs
on Bakelite sub panels for com-
pact set building, as when
mounted on Benjamin brackets
there is plenty of space under 317 p[nlc {m-
neath for mounting 00035 Mid.

a i
accessory equip- 25 plate for e ‘&;
ment. +0005 Mfd i 3:5
ES -
o 15

Benjamin
Low-Loss, Long-Range Condensers

Straight line type. Definite and positive control of
minute changes in condenser capacity. Spreads the
broadcast range on the higher frequencies, and
eliminates bunching of stations on the lower side
of the dial, Auds sharp tuning and increases selectivity. Mint-
mum insulauon is used and leakage must go through long
paths outside of strongest field. Unpolished silver plate finish.
Small size of condenser makes 1t adaptable to any set, regard.
less of crowding of
apparatus on sub-
panel. Frnicuon disc
on rotor shait adjusts
tuning tension withe
out throwing rotor
plates out of align-
ment. Dnlling tem-
plae furmshed with
each condenser. Made
1n three sizes:

13 plate for
025 Mfd.

g

make

Shapes
grester

SPRING SUSPENDED)

New 1925-26 Edition,
Containg nationally
advertised high qual-
ity Sets, Kits and

SHOCH ARSOREING
Laboratory
chances, Send your tubes to us. Your satisfaction
parts.
Tubes Ex.hanged—One Type for Another

REPAIRED or EXCHANGED
Thousands of tubes come to us for re-

newing sclely upon the recommendation

guaranteed. ]hoken or burned out tubes made like
new for only $1.2 UV202 or C302—%$2.75, Send
If you want another type of tube send in your old
one; good, burned out or broken, and we will send

All Work Done in Our Own$ 25
——

of satisfied radio operators. Don’t take

them in today. 1\0 need to buy new tubes.

you any other standard type of tube for $1.25,

UV202 or C302 for $2.75 and your old tube. Satis- t md‘n nn
faction guaranteed. =
GHICAGD 'ELECTRIC DEVICES CO., Dept. 28 Iﬂ‘laﬁm\eﬂtﬂhﬂq v I 1
76 E. 22nd St. Chicago

BUILDING A SET?

You must have rheostats of correct ohmage.
Insist on, the genuine

KLOSNER RHEOSTATS
Made by pioneer makers of the vernier.
FREE.—Send for valuable Rheostat Chart
+ and information on the care and operation
Y of vacuum tubes. Mention dealer’s name.

i KLOSNER RADIO CORPORATION\
1024 Bast 178th St. Rheostat Specialists, N.-Y. G,

SAVE YOUR TUBES

Don’t throw away ‘“dead’ radio tubes You can
rejuvenate them quickly at home and without
expense by a very simple process Send 10
cents in coin and a self addressed stamped
envelope for full and complete directions.

LEO E. BUSS RADIO SERVICE
Centerline - Mich.

Insure your copy_ reaching you_ each month. Subscribe to Radio News—$2.50 a year.
Experimenter Publishing Co., 53 Park Place, N. Y.
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power of the plate over it will become
greater and greater on account of the near-
ness of the electron to the plate. This in-
crease in speed of the electron as it comes
closer to the plate is called its acceleration.

Now, consider the closeness of the grid
to the filament and the comparatively large
distance to the plate. That is, the distance
is extremely large compared to the size of
the electron. (The writer has tried to keep
away from any reference to the size of the
electron because it is so small that there is
no clear example which can be given in
explanation of it. Just let us say that it is
so small that several billions of them would
be required to stretch across the finest needle
point ever made.)

Mathematically, these mites travel very
slowly at first, gradually attaining speed. Of
course, their power is directly proportional
to their speed. This point may be illustrated
by reference again to the gun. The power
of the bullet to penetrate an object is cal-
culated by multiplying the weight of the bul-
let by the speed at which it is traveling.
The same is the case with every moving
thing. This is one of the first laws of
mechanics. -We shall state it again:

The power or energy of any object is
equal to the weight of the object multiplied
by half the velocity at which it is traveling.

This law is stated in order that the reader
may get a clearer idea of how the grid
works. This is done because we commented
in the first few paragraphs on how extreme-
ly minute the incoming signal really is.
The reader might become confused as to
how this minute current can control the
great attractive power of the plate for the
electrons if we did not go into this discus-
ston. _

We have seen what gives the electrons
their force. This force is controlled by the
amount of positive charge on the plate of
the tube and the distance be:ween the fila-
ment and the plate. We have also seen that
the power of the electron increases as it

i approaches the plate, and we have seen how

the grid is placed as close to the filament
as is consistent with mechanical problems in-
volved m the manufacture of the elements
and the electrical properties of the tube.
When the electron is first boiled off the
filament, it has little preference as to which
way it will go. That is the case when there
is no charge on the plate. If a battery is
connec’ed to the plate so that there is a posi-
tive charge to attract the electrons, they
will, of course, lay their path toward it,
immediately they are free of the filament.

Now the manufacturers of tubes specify
certain voltages for the plates of their tubes.
This is done so that the pull of the plate
just throws the slightest attraction for the
electrons, so that it is just sufficient—meas-
ured at the surface of the filament—to start’
the electrons toward the plate. By meas-
ured at the filament we mean, of course, that
the attraction of the positive plate for the
negative electrons at the outside of the fila-
ment wire is just enough to start them in
the general direction of the plate. We must
constantly keep in mind that the power of
the plate to attract the electrons is, as the
mathematicians say, a function of the .dis-
tance. Simply stated, this medns that the
further away from the plate we go, the less
the attraction becomes.

When the electron is first released it starts
toward the plate very slowly. Ifor some
time it travels with very little power, grad-
nally picking up speed and power as it comes
closer and closer to the plate. The grid is
so placed that it intersects the path of the
electrons before they gain any appreciable
power. Therefore, it takes only the smallest
change in the grid to effect a mighty change
in the current at the plate.

The grid, of course, controls the electrons
in the same way that the plate does. The
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¢ A type for
every need
or preference:

S 01-A
S-99 Large Base
S-99 Small Base
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1f vyou wiant . get
bed-roch or .

e stluali

HIS tube or that tube—a cheap, questionable
product that quickly wears down “B” batter-
ies and gives little that is worth while in return

or a downright quality product that brings out the best
in your set—its an important question many fans are
asking themselves today.

If you want to quit speculating with radio tubes—if
you want to get down to bed-rock and get all out of
your set that its possible for a tube to get—then install
Sylvanias. Immediately you will notice a big differ-
ence in performance: better tone, greater sensitivity,
more volume, longer life.

There is no compromise in Sylvania performance
because there is no compromise in Sylvania manufac-
ture. There is one standard only—the best it is
humanly possible to produce. Yet the price is no
more than you will pay for any other tube.

72
A Note to Dealers

9 Sylvania tubes are made by a close-knit
organization that knows, from long years
of experience, the intimate relationship of
quality to profits. You should, by all
means, get full particulars about the dealer
franchise now. You are invited to investi-
gate the Company’s responsibility through
any of the commercial agencies. Write ot

wire today.

Emporium, Pa.
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gredter incredses at hlghﬂ‘ wive lenpths while
knob and pﬂll'lbl.l' revolyaa qui‘orm speeds.

Astandard 12+ to-l\?’ERNJEﬂ’DIAL giving SLF
K@H st1¢$ S amy-trdinary condenser.

T =

Write for prices.

JOBBERS AND DEALERS: Deliveries September 10th. Orders filled

in rotation

as received. Catalog copy and cuts ready August 15th

WALBERT MANUFACTURING COMPANY

933

Wrightwood Avenue. Chicago, U.S. A.

Price, 31.10

Jewell Electrical Instrument Co.

The JEW ELL

Lightning Arrester

has been approved by the underwriters
for indoor and outdoor installations
(No. E-5403) as complying with their
radio code. . -

“Each lead-in wire shall be provided
with an approved protective device
properly connected and located (inside
or outside the building) as mnear as
practicable to the point wheve the wire
enters the building. The protector shall
not be placed in the immediate vicinity
of easily zgnztable stuff, or .where ex-
posed to' mﬂammable gases or dust or
Ayings of combustible materials. The
protective ‘device shall be an approved
lightning arvester which will operate at
a [wtentml of five hundrved (500) wvolts
or less.” -

Install an approved Jewell Lightning
Arrester and avold possibility of hav-
ing your entire insurance policy ques-

tioned.  Buy from Dealer

1650 Walnut St., Chicage
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small incoming signals place a small posi-
tive or negative voltage of the grid in ac-
cordance with the transmitted voice or. music.
This voltage is infinitely small, as we said
in the beginning, but on account of the posi-
tion of grid in connection with the filament
and plate these minute voltages are able to
deflect or help the electrons in their path
to .the plate.

The working of the Gr1d is just'the same
as that of the plate. A positive charge on
the grid will help the electron stream along
by overcoming the resistance offered to it
within the tube and the filament. When the"
grid turns negative on account of a nega-
tive signal, it at once repels the electrons
and acts as an effective bar to their passage,
thus shutting off the flow and therewith the
current.

Now we understand that the grid, by be-
coming alternately positive and negative as
the incoming signal becomes alternately posi-
tive and negative, controls the flow of cur-
rent from the “B” battery-because it is much
closer to the filament than the plate and be-
cause there is a balance between the voltage
on the plate and the construction of the tube.

We shall explain the reason for the vac-
uum. Everyone knows that there is a near-
vacuum in the electric lights we use in our
homes. Were it not for this exhaustion of
the air in the bulb, the filament would be
burned up as soon as it was lighted. This
is also one reason for the vacuum in the
vacuum tube—to keep the flament from
burning up.

The second and most important reason
is that the molecules of the air, if left in
the tube, would impede the progress of the
electrons in their flow from the filament to
the plate. The so-called “hard” tubes are
those which have a high degree of exhaus-
tion, that is, the very last vestige of air pos-
sible has been taken from them so that there
will be the least 111terierence possible offered
to the electrons.

The degree of vacuum in a tube is very
much higher than in the ordinary electric
lamp. In fact, the exhaustion of the air
and other gases from such tubes is one of
the stiffest problems now confronting manu-
facturers. They have developed all sorts of
special pumps and other apparatus for this
purpose, and there are no end of patents on
them. The company which conatrols the best
pumping apparatus will be in a position to
put out the best tubes, all other things being
equal. -

Last month we explained the “character-
istic curve” of a vacuum tube. In order to
tie that explanation up with this one, it will
only be necessary to say that the character-
istic curve.is nothing more nor less than the
Bertillon measurement of the particular tube
for which the curve is drawn. The curve is’
simply the engineer’s method of telling on
paper what the tube will do. From the char-
acteristic we can obtain the proper plate
voltage to use on it, the amplification factor
—or the calibre of the tube—and many other
interesting and extremely important facts
concerning what the tube will do when it
is hooked up to a radio set.

i

Radio Wrinkles

(Continued from page 455)

RUTIUAEITTIY
S

unn

varying the intensity of the output of the
receiver. The apparatus here described may
be applied to any set, as it is placed across
the phone terminals or connected to a plug
that is inserted in the phone jack.

The apparatus needed for this control
can be found in nearly every junk box.
There are needed a resistance, which may
be varied from 500 to 1500 ohms, two
single-circuit jacks, and a mounting panel
or small box. The parts are connected as
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Unconditionally Guaranteed

RDAR

u _
AMPLIFYING TRANSFORMERS

Standard on the majority of quality sets

KENNEDY

Whrites:

OF Radio

“We are cranks on audio-frequency trans-
formers and our engineers are constantly
running comparative tests on them.

-The

fact that we continue to use Thordarson’s exclusively, in ever in-
creasing numbers, simply means that we believe that it is the best

available at this time.”

Thordarsons are
Absolutely Uniform!
- They akways match up perfectly

One reason that leading builders of fine sets
use more Thordarsons than all competitive
transformers combined is because Thordar-
sons run absolutely alike, absolutely uniform:
always “match up” perfectly.

Daily we hear from fans who paid high prices
for musically named, fancy-looking transform-
ers only to discover that their old stand-bys—
Thordarsons—were the real musical instru-

ments. For the benefit of others we therefore
repeat “when better transformers can be
bought they will be Thordarsons.”

Few, if any, transformers actually cost as
much to make as Thordarsons. Why, then,
pay more? Follow the lead of the leaders—
build or replace with Therdarsons. Any store
can supply you. If dealer is sold out, order
from us.

Thordarson Types and Prices

Thordarson Super Audio Fre-
quency Transformers, sub-
panel or top mounting types:
2:1, $5; 314-1, $4; 6:1, $4.50.

The Thordarson INTERSTAGE

Power Amplifying Transformer.
Provides two stages of POWER
ampllﬁcatlon when inserted. in
circuit between Input and Out-
put Power Amplifying trans-
formers. Four tubes are required,
but the quality of the reception
more than repays you. Oaly
¥ Thordarson builds a transformer
of this type. Fach $8

el

Thordarson Power Amplify-
ing Transformers give best
results when preceded by two
stages using 3%-1 Thordar-
son A. F. Transformers. Pair

$13.

Thordarson AUTOFORMER

the All Frequency Amplifier, am-
plifies clearly the Jowest notes of
any instrument as perfectly as
the highest notes. Autoformer
amplification is an adaptation of
impedances, resistances and capa-
cities—developed and perfected K
by Thordarson. Write for the [
Autoformer Hook-up Bulletin, :
Autoformers are $3.00 each.

Write for latest Thordarson bulletins on amplification.
Thordarson Dealers Everywhere.

THORDARSON ELECTRIC MANUFACTURING CO.

ansformeyr specialists since 1895
‘WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS

Chicago, U.S.A.

www.americanradiohistorv.com
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UNN-LANDCN
KUSTOMBILTand
many others

SUB-PANEL. MOUNTING
THORDARSONS ON SALE

wn
<
(97

They permit a neater assembly, the shorten-
ing of leads and the concealing of wiring—

as in factory built sets.

prices—as standard type Thordarsons.
dealer cannot supply, order from us.

Same ratios—same

If

Super-Het Builders

Heterodyne “Radio™

Take no others.

For the “Best” 45,000 Cycle Super-
and other leading
authorities recommend in highest terms
the Thordarson 2:1 Ratio Transformers.
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— - shown in the sketch. Such a control as
= 5 ) this may be used as a remote control for
. S : . the volume, as a long.lead may be run to

Co the control panel, which may be close to

wmmmf
AST 3,
P ch Arion

SUCCESSFUL ||| wﬂ
RADIO ADVERTISING | b ===

fralliiet s

By the use of two plugs and jacks and a vari-
able resistance connected, as shown above, in

. - . ., _ the output of a radio receiver, the volume of
CGHE difference which makes your radio produd: . . " the signals received.may be vari,ed to any inten-
better than another is technical. Yet an ad- - sity desired by varying the amount of resistance.
vertisement which confines itself to statement of . ' 5
the technicality cannot yield sales. Norcan an ad- : the loud speaker. In this way it will not
vertlsementwhlchxgnores the technical difference. be necessary to make several trips between
the receiver and the loud speaker to ad-
The radio advertlgmg which we prepare is success- ~ 4| just the™volume by means of rheostats.

ful for two reason§

3
lio,.and therefore understand
our clients’ radio producf'ts

Extending the

Broadcast Range
(Continued from page 446)

We know Advertzsmg, and consequently
are able to interpret into impressionable
language, the technical individualities of
the radio products about which we write.

IR T e

If you are interested in finding out how much * 7 - 198 meters, we may be able to go only to,
more effective your advemsmg can be made when ) say, 220 meters, or even 240 rrclietersa How
it is prepared by an adveftising agency which isable - low we shall-be able to tune depends upon

how closely the antenna is coupled to the
o appreciate your product technically, we invie secondary }armd also upon the otheI; capacities
your correspondence. ’ :

existing in the circuit, and whether or not
the mductance of the c011 changes with the
frequency.

This is illustrated graphically in Fig. 1.
. . The vertical black column on the left indi-
® cates the range of wave-length obtainable
without connecting the antenna and ground

. . to the primary coil. This range is 550 to
KIRTLAND . ENGEL COMPANY 215 meters. When the antenna and ground

This advertisement is directed 1o
reputable, establishéd manufacturers

are connected, the wave-length range is low-

ADVERTISING ered to 507 to 198 meters. This makes it

B impossible to reach the longer wave-lengths,

646 North Michigan Boulevard, Chicago although we can reach the shorter ones.

T : ) This is indicated by the middle black column
in Fig. 1

S When we add a sufficient number of turns
to the secondary coil to make up for .this
loss of inductance, the wave-length i1s raised
to 550 to 240 meters. We are now able to
tune - to the upper wave-lengths as before,
but are not now able to tune to the lower
ones.
. The reason for this is that the coupling
s of the antenna circuit to the secondary low-
Standard Ad]ustable AERIAL BASES ers the upper limit more than it lowers the
. lower limit, whereas the addition of the
extra turns of wire changes both limits to

. . S ) nearly the same extent. This is indicated
Fits any pitch P Absolutely pro- by the right-hand vertical column in Fig. 1.
of roof. tects your build- INDUCTANCE VS, FREQUENCY CHANGES
: ing from light- When a coil has considerable capacity, as
ning. is the case with multi-layer coils. the in-

Eliminates un- ductance changes as the frequency (or wave-

5 5 . length) changes. See Fig. 2. Over the

sightly aerial. Lastsalife longer wave-lengths, say from 600 to 300

. time. meters, the inductance does not change ap-

preciably, but it is likely to increase very

. . rapidly as the wave-length is made shorter

No wind resist- Will not blow and shorter. This will add to our diffi-

ance. down. culties in getting down to the low wave-
- | lengths.

Now let us consider what difficulties we

. shall meet when we try to get down to 150

Pat. Pend. ’ Price $2.00 meters. The total range of 600 to 150 meters

represents a wave-length ratio of 600/150 or

4 to 1. As has been explained above, this

Ask your dealer to install your aerial with these new Standard Aerial Bases. Get would require a capacity ratio of 16 to 1.

: the best and the cheapest at the same time. In the old case, where we covered a range

STANDARD AERIAL BASE CO., 227 W. 2nd St, POMONA, CALIF. || of Gio o meters, et Mould have been

there "are many sets on the market which

~ www.americanradiohistorv.com
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The Rectxgon re- .9;?»@{&_ i
charges BOTH il
“A” and uB” bat— ”%} “.,:M_&wslé* ‘.éi‘s.
teries easily and -: e
e R #

quickly. There’s
no muss or fuss; no
acids or chemicals
to bother with—

No moving
parts, and
no noise.

No storage-battery
radio is complete
without a

RECTIGON!

Westinghouse
Rectigon Battery Charger

WESTINGHOUSE ELECTRIC & MFG. COMPANY
South Bend, Indiana

{WESTINGHOUSE
® 1935,

¥ W.E. & M. Co.
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RADIO

Sets and Parts

- Ward’s New Radio Catalogue
Is Yours Free

Yours Free—the newest, most inter- everything in Radio without the usual
esting book published on Radio, A Radio Profits. And besides, we sell
- book prepared by Radio experts—a only the tested and approved equip-
complete Radio manual. ment—selected and tested by our own
52 fully illustrated pages showing experts, who are up to the minute in
what is new in Radio and what has Radio. Thousands of customers write
been approved by the best experts. us of their delight and‘saving on
It showsrsets from one tube to five Ward’s Radio sets.
tubes, the new one dial control, parts

and supplies, batteries and cabinets. Our 53 year old Policy
It gives-a list of stations, a radio log -
% - for recording stations. For 53 years we have'sold only qual-

8 3 5 ity merchandise under a Golden Rule
“eaﬂ!l“al“el.‘s iOl" Radio Policy. You can rely absolutely upon

Ward’s is today one of the greatest the quality of everything shown in

Radio stores in the world—selling ‘this Radio Catalogue.

Write for your free copy of Ward’s new Radio Catalegue

i Address Dept.2-R

R ESTABLISHED 1872 C
Montgomery Ward &Co.
’ B T ES - 5 :
‘The Oldest Mail Order House is Today the Most Progressive

Baltimore Chicago KansasCity St.Paul Portland, Ore. Oakland, Calif. Ft. Worth

i

S § I
N
\ N N \
XX I
N N
) I
N 1N
XX N
NR SN
N3 N
NG N
N S
N IR
N I
§ § The AEROVOX process insures § §
§ § electrical contact with the entire § §
§ § surface of end plates. This pre- §§
\ § vents leakage. Other makes de- § \
§ N pend on eyelet contact only. Con- X §
§ § vince yourself by trying it. § §
N\ /MPREGNATION with our se- N
XX cret formula (patent pending) pre- N N
XX SN
§ § determines and controls capacities. N §
§ S Result—capacities are exact. § %
§ § Endorsed by Radio News, Popular § §
§ N Radio, Popular Science, and Proiessor § \
\ S Wheeler of Yale. Approved and used by = \
\ X N \
% § over 100 set manufacturers. § §
§ § Made in all capacities. Write for partic- § \
\ % ulars of complete line including Resisto- § \
§ § formers, Rheostats, and Grid Leaks. enﬁre end § §
N : X
ND Chicago Offce: plates give N §
\ i 53 W. Jackson Boulevard ¢ % §
\§ contact/ 3 §
_ 3
T STROVOX WIRELESS:CORE N

Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be
inserted or removed at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N. Y.
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cannot cover it. The secret of the prob-
lem lies in employing loose coupling be-
tween the primary and secondary, and in
using coils with low distributed capacity.

The two cases are compared in the table
below. :

Wave-Length Wave- - Capacity
Range Length Ratio
Desired Ratio Required
600-200 3:k 9:1
600-150 431 16:1

On account of the high capacity ratio re-
quired to- cover the 600-150 range, it will
hardly be possible to cover the range with
the .0005 microfarad condenser which was
used i making the measurements given in
the first table.  This condenser has a maxi-
mum of 500 aiid we cannot count on a mini-
mum-lower than about 25 micromicrofarads,
because of the wiring, etc. Furthermore, it
is not well to use the condenser at the very
low dial settings, as it is very inefficient at
these points.  The resistance of a condenser
inereases to .very high values at the low
dial settings.

The capacity ratio was, therefore, 500/25
or 20 to 1. It is very interesting to note

| that although we require a capacity ratio
of 9 to 1 to cover the 600-200 meter range,

and although we have condensers having
capacity ratios of 20 to 1, still many have
not been able to cover the range completely.
It is quite a mystery to the writer why this
has been so difficult. He has constructed
many radio receivers, and has not had any
difficulty at all in covering the total broad-
casting range. ’

But to take care of the range oi 600-150
meters we should have to keep things in
the same proportion. So, if we could cover
the range 600-200 with a 20-to-1 condenser,
requiring only a 9-to-1 ratio, then to cover
a range 600-150, requiring a capacity ratio
0f-16 to 1, which is about twice the 9-to-1
ratio, we should have-to have a capacity
ratio of about twice 20 to 1, or 40 to 1.
This ‘high capacity ratio is not obtainable
in the small-sized condensers. A 0.001
microfarad condenser may fill the bill, how-
ever, for this can be counted on to have a
capacity ratio of at least 40 to 1. Thus, a
condenser having a maximum of 1000 mi-
cromicrofarads and a minimum of 25, will
have a capacity ratio of 1000/25 or 40 to 1.

There will be difficulties involved here,
however, which will make it necessary to
go to other means of extending the range.
The main difficulty lies in the great conges-
tion of stations which will be found on the
lower half of the condenser dial. Besides
this, it will be difficult to tune the set
sharply, as everyone knows who has tried
to tune with large condensecrs.

We come to the end of our journey, there-
fore, with the tentative conclusion that the
only way in which the dificulty can be
satisfactorily overcome is by the use of
tapped coils in the tuned circuits. A very
good example of this will be found in the
three-range receiver described in the July
isste of Rapnto News. Of course, it is not
entirely necessaryv to use three ranges. Two
ranges will be satisfactory for most pur-
poses. But the advantage of spreading out
the stations as much as practicable is, of

course, the elimination of crowding.

Much ingenuity will have to be exercised
in keeping down the number of switches
and controls. But difficulties such as this
will be overcome, for there is scarcely any-
thing for which a suitable switch cannot
he designed.

Book Review
MANUAL OF RADIO TELEGRAPHY
AND TELEPHONY FOR THE USE
OF NAVAL RADIOMEN. By Com-
mander S. S. Robison, revised by Com-
mander S. C. Hooper, both of the U. S.
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Re*Creation — the triumph of genius
Re*creaTiox could not come in a day. Nor in a year.
. Mere mechanical skill could not produce it. Just as no
wonderful painting can be turned out by any machine.

For re*creation is something intangible—subtle.
RE * CREATOR

Mechanics and acoustics enter in, but artistic genius,
336 itself, must guide the creation of an-instrument capable
of re*creating the tonal arts of the world. That instru-
ment must be in intimate sympathy with every expres-
sion of music and voice.
Rola is the one Re¥creator. And once you hear it,
you too will say: “Here is a truly marvelous thing.
Now I can get all I have longed for from the miracle of
radio.” The Rola Company, 4250 Hollis Street, Oak-
land, California. Marketed nationally through Baker-
' Smith, Inc. Head offices, Call Building, San Francisco.

Branch offices in principal cities.
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A Set Is As Good As Its Dials

O BACKLASH is possible in

the new Fynur Vernier Con-

trol. There are no gears to mesh,

so there can be no lost motion, and

the movement is always smooth and
free. )

in reception, and unless you have it
you cannot expect the best results
from your set, use Fynur dials.
They’ll give you perfect selectivity
and a greater and more lasting sat-
isfaction than any other dial on the
market. Simple in construction
(can be mounted without dissemb-
ling), beautiful in appearance,
(black or mahoganite Bakelite). If
your dealer cannot supply vyou,
write us. '

Your set can be no better than
its dials, so have the best set by hav-
ing the best dials.

AUGUST GOERTZ & CO., Inc.

The Fynur Vernier Con-
trol is accurate to a
hair’s breadth. There

is positively no backlash

or lost motion.

PRICE
5350

4 270-286 Morris Ave., Newark, N. J.
OPERATES BY TRACTION &;
The New Fynur tuning dial operates on beveled SET MANUFACTURERS will find that

wheels instead of gears, so that forward or
backward there is not the slightest break or in-
terruption,

Fynur dials will improve the appearance as
well as the efficiency of their products. In-
guiries are invited.

If you want the utmost accuracy

FYNUR &5

Hetorus—the Final Achievement!

A new and improved type of tuned R. F.
transformer with isolated field coils.

IT DOES THREE THINGS:

1. Increases selectivity for precise tuning.
2. Improves tone and volume of distant stations.
3. Reduces static and interference to a minimum.

Because: The Hetorus Coil has no
pick-up quality of its own and
amplifies only the signals to
which the antenna is tuned.
Being “fieldless’ there can be
no interaction either between
the coils themselves or adja-
cent apparatus. They can
therefore be mounted in any
position or angle.

L

This is a completely equipt 5-tube Whether you give your present
tuned R. TF. Receiver using set the advantage of this latest
Hetorus Coils. It is giving phe- forward step in radio or build a

. i new receiver, Hetorus Coils will
nomenal results equa! or superior afford you results in keeping
to any S5-tube receiver on the with the best radio developments

market. of 1926.

Wyite at once for free information on this outstanding sensation.

Chas. A. Branston, mc. 817 Main St., Buffalo, N. Y.

Boys and Young Men—You can earn dandy prizes and liberal

.
Prlces commissions by selling and delivering our popular magazines in
your spare time. No experience or money is necessary. We

furnish all supplies and tell you just how to start. W rite to-day.
Or 0“ E. J. FOLEY, Department RN-10,

Experimenter Publishing Company, 53 Park Place, New York City

www.americanradiohistorv.com

Radio News for October, 1925

Navy. Buckram cover, 7 x 10 inches, 895
pages, illustrated. The sixth revised edi-
tion, published by the United States Naval
Institute, Annapalis, Md., is dated 1924.

Although this book is not generally well known,
there is no reason why it should not be, for it
contains as complete a description of radio theory
and practice as any student, experimenter or
engineer could want for purposes of either study
or reference. ~All superfluous mathematics is
avoided, excepting in the first few chapters, where
a clear and complete exposition of general elec-
trical principles is presented.

An exceptionally fine chapter of the book is
devoted to a description of the methods used in
making the many and varied measurements re-
quired in radio practice.

We take great pleasure in recommending this
book to our readers.

THE RADIO GUNNER. Stiff paper
cover, 5 x 714 inches, 318 pages, iilustrated.
Published by Houghton Mifflin Co., 2 Park
Street, Boston, Mass. Price $2.00.

When an author describes an action that will
occur 20 years or more in the future, the result
is often a weird concoction of ideas that even
children have difficulty in believing. However, in
“The Radio Gunner,” though a war that rages in
1937 is described, there appear no wild assump-
tions, the anthor beiug content with naval arma-
ment as we know it today.

The story concerns the boyhood friendship of
Evans, who during the war with the Mediter-
ranean Powers aids the Navy with their radio
equipment, and Mortimer, who hecomes Secre-
tary of State. Their life at school and college is
as full of adventure as the average youth’s. When
the war breaks out, Evans, who is now a searcher
into the mysteries of radio, is urged by his friend
Mortimer to enlist in the Navy and give them
the benefit of his research work. Evans works
for a time in Washington, in the DBureau of
Standards, and then goes 1o the great Naval base
in the Azores, where he suggests plans for attack-
ing submarines, using the radio compass. To
make the war atmospherc complete, a spy or two
wanders through the pages.

The book is written in a style that is not gen-
erally characteristic of authors of boys’ books; in
fact, it is a story that would doubtless intrigue
some older boys. Scattered throughout the tale
are bits of a philosophy that are excellent, in that
they should suggest to the young mind with un-
formed opinions a wholesome outlook on life.

“The Radio Guuner” might well be termed a
modern version of “The Kniglts of the Round
Table.”” The knights in this case, instead of
riding fiery steeds, travel through the air or over
the water on modern craft. The varions “valorous
deeds” that are performed individually by King
Arthur’s men are more than equalled by those
performed by the men who man the submarine-
chasers, torpedo-boat destroyers, scouts and
cruisers that have parts in {he engagements. As
there should Dbe in every Dbook that is written, espe-
cially for boys, the men who work against the
well-being of the Government get the usual reward
that is the villain’s just due. Tun short, we can
recommend this story to anyone who wishes 1o
place it in thc hands of a real boy. It is a book
that is interesting and worth reading.

RADIO YEAR BOOK. Second Edition,
1925. Over 1,000 pages, cloth-covered
cardboard covers. Price 30 francs. (25
francs if ordered Dbefore publication.)
Edited and published by ILtienne Chiron,

40 rue de Seine, Paris, IFrance.

The Radio Year Book, which is published in
French, is undoubledly the biggest radio year
book published. The second edition, 1925, will
have over 1,000 pages and will contain the ad-
dresses of all the firms manufacturing and selling
radio apparatus in every country of the world.
Tn addition, this book contains the radio legisla-
tion of every country, a dictionary of radio terms
in five languages, useful tables, formulae and gen-
eral information useful to the amateurs and com-
mercial operators. The various calls of ships and
land stations are also published with the list of
all the amateur radio clubs, a feature which should
prove useful to the amateurs.

RADIO MANUEL. By Orrin E. Dunlap,
Jr., Radio Editor of the New York Times.
Hard cloth cover, 514x734 inches, 267
pages. Diagrams and illustrations. Pub-
lished by Houghton & Mifflin Co., 2 Park
Street, Boston, Mass. Price $2.00.

There are always arising certain little circum-
stances in radio reception that are followed by
two large question marks, one following the query
“Why?” and the other “Where can I find it?”
Mr. Dunlap’s book supplies the answer to both
questions. Of course, we do not say that every-
thing pertaining to radio is treated in the manual.
but we did find a great number of interesting
and useful facts.

Mr. Dunlap first hits some of the high spots
in the history of radio’s development and then in
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The Newest and Best Thing In Radio

Utmost Simplicity!

O=DIAL

5 Tube Receiver

Using Storage or Dry Batteries

Brings them in

Years ahead of other radio receivers by its patented design—
but already hailed by scores of happy users as the ideal radio
set for every home—this great achievement of design and work-
manship is now available to yox/ Think of a receiver without
dials—so simple that any child can operate it; fool-proof—
trouble-proof; That’s NO-DIAL, the newest thing in radio:

Features You Have Waited for

Greatest Simplicity without sacrifice of other de- Tone Quality — powerful yet silky - smooth

sirable features has been attained by NO-DIAL
engineers through the most careful correlation of
all parts. Adjustments which the listener, him-
self, in ordinary sets must make are in NO-DIAL
completed at the factory.

Better Tuning is made possible because the con-
densers are permanently kept in step. The cover
of NO-DIAL is rotated, bringing in station after
station loud and clear, far and near. That is all
the listener need do — even filament control is
automatic.

No Log Book Necessary! The entire edge of the
cover is a Station Register, on whose ample sur-
face dozens of call letters, wave length and sta-

¢ ! tuned radio frequency and resistance coupling. 7
tion names can be written in either ink or pencil, oupting /
without crowding. Stations always come in at USECX;IiO(’:I‘OlSJPON IF YOUR DEALER //
= - ) HOW YOU NO.DIAL
the same places where you locate and mark them. or FOR FURTHER DETAILS /é‘b
Sensitivity of NO-DTAL is equal to that of high- /{5{?’
est priced receiver. In many tests it has received - OUR GUARANTEE / o %é‘o
. . - i N
stations from coast-to-coast with loud speaker ag;;‘f;a;i?e‘ﬁfsﬁowlgflf}farﬁi‘}jfﬁj.“ /@Q _\.‘booo
volume and fine tonal quality. Tube for tube, it mlﬂterial, and will promptly re- //Qf(% \&3%@’\)
. L » place any receiver which in < RO,
recognizes no Superior. our judgment is defective, or /éc} D Qé,z%o
R &
We Stand for Conservative Statements in Radio Advertising refund the purchase price. //%‘@ > @@Q’\o&.‘;o
/ > @
No-Dial is licensed under Blackmore patents and patents /@Oeé 4‘\\3&\
pending Hogan patent No.1,014,002. / Q\Q K& N ‘s‘)\
/03&?’ e @'*\ s a
RO > -
'he OHIO STAMPING & S
ENGINEERING COMPANY oot o 7% e
¢3 L o 4
& Q ‘b& £ " &

DAYTON, OHIO, U. S. A.

throughout the entire musical scale-—is due to the
superior design and workmanship of NO-DIAL’S
audio frequency transformers. High and low
notes of voice and any musical instrument are re-
produced with life-like fidelity. NO-DIAL does
not re-radiate.

Cabinets of NO-DIAL Receivers are of spun
aluminum, finished in mahogany brown crystal-
line, matching the most beautiful loud speakers
and harmonizing with distinctive {urniture in any
home. Since NO-DIAL has no dials it needs no

panel; consequently it is compact and damage-
proof.

Cirf:uit of the five-tube NO-DIAL is the latest and newest
radio hook-up, a most remarkably efficient combination of

Vd &8
/7 M %‘} Co\,\ (&

7/ f
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We have at last perfected a Reproducer that
we honestly believe has no superior. as to EFFI-
CIENCY. PRICE AND BEAUTY. We make
no foolish and extravagant claims, but our Tepu-
tation for fair-dealing earned during three years

THE SOUTHERN TOY CO.,

A Radio Cabinet of Beauty and
Elegance Direct to You at Lowest Cost

Lid splined both ends to prevent warping.
Nickeled piano hinge.

Nickeled lid support of artistic design.
Anti-vibration cushion feet (not visible

in cut).

Edges of lid moulded to match bottom.
Shipped securely packed in strong carton.
Prompt shipment. Hardwood Solid

Rubbed Black
Mahogany American

Finish Walnut
Ix18x73% ur i in. deep $3.50 $5.00
ix24x7% or Tl in, deep 4.00 5.50
7x26x7% or 10 in. deep 4.75 6.25
7x28x7% wpr Le in. rleep 5.50 7.00
7x30x7%% in. deep 6.00 8.00

CASH WITH
ORDER or C.O.D.
if 4 of price is
sent with order.
Prices F. O. B.
Hickory, N. C.

Order express
shipment, often
cheaper than mail
and much safer
from damage.

FREE WITH
EACH CABINET
a glued-up stock
non - warping = %4.
inch Baseboard.

Free Catalogue.

Ivey Loud-Speaker In Cabinet Form At a Reasonable Price

should mean something to you. SOLID BLACK
WALNUT CABINET highly finished. The
most powerful telephone unit procurable Al
ready to attach to your set. PRICE $15.00
F. O. B. Hickory, N. C,

SEND FOR FREE CATALOGUE

Dept. N.

Hickory, North Carolina

What Is the Radio
Dealer to Do?

THAT is a question thousands of radio dealers,—real business men, all over the
country are asking themselves to-day. They are wondering, and they havearight
towonder, if the radio business is a fair one—whether it is safe—whether it is honest.
The dealer works hard all Fall and Winter,—makes some money only to find, in
the Spring, that the sets he recommended to his friends are now dumped on the
market at prices much less than his cost.
but the sets sold on time come back, and,
friends lose confidence in him, because th
before at a certain price may now be bougl
What is the dealer to do? How can he guard against this?
Ludwig Hommel & Company has always felt the dealers’ troubles very keenly,
because our Company sells only to dealers, and radio is a main line with us,—not

a side line.

Weurge the dealers, for their own safety and profit, to watch thelines they carry.
Be guided by the past performance of the manufacturers and jobbers. That is
what we do and how we determine the lines we carry.

Ludwig Hommel & Company carries only lines that are quick moving, that have
reputable factories behind them, and that will make most money for the dealer—
with the firm promise to him that we will not knowingly carry a line or recommend
any item on which he will lose money because of factory dumping, price drop or

obsolescence.

It is to the advantage of ever dealer to tie up with Hommel. Our illustrated

catalogue 366 S is free. Ask for it.

WHOLESALE

Not only does he lose on his inventory,

ht at half off or more.

e

HBMMEL&TO

AT

what hurts an honest dealer more, his
e sets he sold them only a few weeks

EXCLUSIVELY

PITTSBURGH, PA.

rizes
orYou

start.

53 PARK PLACE

Boys and Young Men—You can earn dandy prizes and lib-
eral commissions by selling and delivering our popular
magazines in your spare time.
necessary. We furnish all supplies and tell you just how to
Write to-day.

No experience or money is

E. J. FOLEY, Department RN—10,
EXPERIMENTER PUBLISHING COMPANY

NEW YORK CITY
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a clear and non-technical style explains the theory
of ether waves and their .propagation. Explana-
tions of the functions of different pieces of appa-
ratus used in the reception of broadcast signals
are done in a similar interesting manner. There
is a chapter devoted to the theory of broadcast
transmission and chapters on radio beacons and
how' time signals and weather reports are broad-
Ic)astl.( A dictionary of radio terms concludes the
ook.

Mr. Dunlap’s experience in radio has made
him capable of answering beforehand many un-
asked questions. The phases of radio reception
that are covered are those that must arise many -
times daily and, as a reference, we can recom-
mend this radio manual.

40 Noh-Technical
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE & INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radio magazine
in existence.

Plenty of “How To Make It” radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE & INVENTION is
so good that many RADIO NEWS readers.
buy it solely for this feature.

Interesting Radio Articies
to Appear in the October
i{ssue of
“Science and Invention”

Hints to the Radio Builder, Part II.
By Leon L. Adelman, Assoc. I. R, E.

Superpower—Is It Here To Stay?
By Jack Milligram,

Converting Tuner to Short Waves.
. By Herbert E. Hayden.
The Radio Constructor—How to Build a
Low-Powered C. W. and Phone Trans-

mitter.

By A. P. Peck, Assoc. I. R. E.
Radio Hazards—How They May Be
Avoided.
Radio As An Aid To Humanity.

DRY BATTERY RADIO ON
AIRPLANE

The following was recently printed in the
New York “Times”:

Radio history was written at the Great
Lakes station today when a message was
flashed from apparatus on a navy airplane
to Prof. C. M. Jansky in the department of
electrical engineering at the University of
Minnesota, who replied to it.

Officers in charge of the experiments
said its success marked a new radio triumph.
in that jt is the first time such a message has
been sent on a machine which works without
a generator and simply on dry batteries.

They pointed out that this is extremely
important to the army and navy, since with
the old form of machine messages might be
sent only while the plane was in the air and
while its propeller furnished the power for a
generator, while now an cperator may send
messages when the plane is on the ground.

Immediately after the test Lieut. Com-
mander E. F. McDonald, Jr., who had a
hand in perfecting and building the new in-
strument, announced that he will take such
an outfit with him when he goes in June on
the polar expedition into the Arctic regions
with Daniel MacMillan.

The following letter was printed subse-
quently in the “Times”:
To the Editor of The New York Times:

The writer notes with interest the article
i this morning’s Times entitled “Dry Bat-
tery Radio Works on Airplane.” The state-
ment is made that this is a new radio
triumph in that it is the first time that such
a message has been sent on a machine which
works without a generator and simply on
dry batteries.

Permit the writer %o state that as far
back as 1905 he was manufacturing a dry
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THE volume and range of your radio set de-
pends largely upon the condition of your
aerial. An ordinary bare copper aerial wire soon
corrodeif, due t:i) the smoke and fumes in the
atmosphere, and its resistance increases rapidly.
Il;n p?%all’g Facts 1 When this happens, less energy is transmitted to
about beidename your detector and you lose volume and range.

Aerial Wire It cheats your set!
It is endorsed by leading A Beldenamel Aerial is coated with many layers
r%‘iil? engineers a? the &"05‘ of baked Beldenamel, which protects the copper
zerglent Eyipe "ob Bltdoey surface from corrosion, and the aerial resistance
’ ' does not increase. A Beldenamel Aerial insures
It o_ﬁers maximum surface to maximum range and volume, year in and year
radio-frequency oscillations. out. It lasts indefinitely!
It is not a trick aerial, but a ‘
real, scientific development. e Qi
; e TR
It io furnished in 100 and V@il the Coupon P S
150 foot lengths to provide for Free Illustrated { BELDY’N W
sufficient length for lead-in (} DB Sou o 1,00
without joint. Booklet . o s T e’
ll ?\eaﬁot Y‘a&o
R %
h

P"‘
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There’s a Position
for YOU in RADIO

Guglielmo Marconi
as he appears today.
Signor Marconiis
HonoraryChairman
of the RadioInstitute
of America. " -

Elmo N. Pickerell,
Chief Radio_ Officer,
S S Leviathan—a
former Radio Insti-
tute of America
man.

HE Radio Industry today holds forth

more and better opportunities than
ever before. Radio operating and manu-
facturing companies are constantly em-
ploying new radio operators, mechanics,
assemblers, testers, repairmen and de-
signers. Truly, this is a radio era.

Are you neglecting these opportunities?

- Start to prepare now for an interesting

and profitable career in radio. The in-
struction offered by the Radio Institute
of America has in the last sixteen years
enabled 7,000 graduates to obtain lucra-
tive positions in radio. A competent
staff gives special attention to the require-
ments of each student.

Our Home Study Department permits
those who cannot attend classes to study
radio at home in spare time. Check the
course in which you are most interested
and mail the coupon to the

RADIO INSTITUTE OF AMERICA

Formerly Marconi Institute Established in 1909

324 Broadway New York City

wrsmasssssssnnennnnsnnnnznnanennennn. CUJT HERE secesnusannsununnncannnunsnnnununnn

RADIO INSTITUTE OF AMERICA, 324 Broadway, New York City.
Please send me fullinformation about your Home Study Course of radio instruction.

D I am interested in the complete course, including code instruction, which
qualifies for the U.S. Government Commercial or Amateur Radio License.

D I aminterested in the technical course for radio dealers, jobbers and salesmen.

Made in

A

B 'lﬂf % E.—' 1 wﬂ'l?m’;

“B” BATTERIES

A dependable battery that will solve your “B”
circuit power problem on multi tube sets once
and for all. It holds its charge for months.

STORAD “A” BATTERIES

Full capacity reliable storage batteries made of
highest grade materials and having rubber case
and rubber insulated connectors.

Made in three sizes:—R-3-60 amp. hr.; R-4-80
amp, hr.; R-5-100 amp. hr,

gy iptzes Ask your dealer about Storad products or
No. 4548—4500 Milleamp, Hr. Cap.—48 volts. write direct for literature.
No. 4524—4500 Milleamp. Hr. Cap.—24 volis. Distributors territory still available.

THE CLEVELAND ENGINEERING LABORATORIES CO.
2138 Superior Viadugt, N. W., Cleveland, Ohio

Get a Handy Binder for your RADIO NEWS. Holds and pre-

serves six issues, each of which can be inserted or removed at will.

Price 65c.

Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, New York
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battery set using a one-inch spark coil and
six dry batteries, and that amateurs in those
days were successful in- transmitting from
three to fifty miles with this set.

There was even a case of an amateur on
the Pacific Coast transmitting ninetv miles
with such a set.

This, as you will note, took place cxactly
twenty years ago.

H. GERNSBACK,
Editor Rapio NEws.

The Times Flies

(Continued from page 425)

I

i

ation his first neutrodyne and spent a profit-
able evening neutralizing the condensers, he
began to take a real interest in radio. By
the middle of the following week he was
building super-heterodynes with crystal oscil-
lators and in less than another two weeks
he was discussing the phase angle of the
voltage and current with the town's chief
radio engineers.

Before the third of the radio supplements
had come out, Micky was writing the nost
weird and imaginative stuff the town had
ever seen.

Then the Old Man began to take an in-
terest in radio other than as a circulation-
getter. He began to imagine himself as
the director of the destinies of a great broad-
cast station. The action was no sooner
taken in his mind than it was put into prac-
tice. There was a more or less indigent
radio merchant in the town who had, when
the craze first started, erected a station.
Some months since it had lapsed into desue-
tude because the broadcast studio’s staff
found it necessary to eat occasionally.

A few inquiries and an astute promise of
free advertising and an advance of some
pay-roll money put another half-kilowatt.
class B station on the air as the etherial
voice of the Holden Times—“The best paper
of the West,” according to its own admis-

sion.

Now it is a standard trait of human nature
that man has a great failing for those things
in which he has money invested. And the
Skipper was human, even as vou and I. As
soonn as the opening night program was
ready and the announcement published in
the first edition, he came to Izzy with an
order for a good radio set. Izzy took him
at his word and built the best super-hetero-
dyne that could be made. He put three
stages of resistance-coupled amplification at
the aft end of the set and a couple of stages
of radio frequency on the starboard side of
the first detector.

It was a good set, only it was so sharp
in tuning that the Old Man ruined his tem-
per and almost sent his wife into a nervous
breakdown before he was able to hear even
a local.

Once started on the road to bugdom, he
was entirely helpless in combating the bacil-
lus. Gradually he became more and more
addicted until, as the station became of some
consequence, it soon reached a more im-
portant place in his mind—and the minds
of his employees, perforce—than anything
else, even including the feature section of
the Sunday.

And as he took more interest in radio it
behooved the editors of the radio section
of the paper to look to their copy. It be-
came incumbent upon them to produce more
and better stuff. As the Old Man grew to
understand the intricacies of the art he
turned down a great deal of the stuff thev
had been printing before. This cut greatly
into the radio editors’ loafing time. They
found themselves face to face with the neces-
sity of working a great deal harder. Every-
thing has its compensations, though, and
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/CrosleySuper—TﬁrdynSpecial$6@
Crosley Musicone *1759

Better Results from 3 Tubes
Than from 5

Sounds improbable doesn’t it? But
it is a scientific truth, first demon-
strated in the Crosley laboratories and
then confirmed by the performance of
thousands of Trirdyns the country
over.

Employing but 3 tubes, the Crosley
Super-Trirdyn consistently equals,
and in fact surpasses, the more costly
5 tube sets in performance.

These astonishing results are simple
to explain. Instead of passing the in-
coming signal once through each of 5
tubes, Crosley design passes it through
two of the three tubes several times,
each time building up its strength and
adding to its volume.

LEven the technically uninitiated can
see the advantages: simplicity instead
of complexity; fewer dials to adjust;
sharper accuracy in selecting stations;
greater clarity; greater volume.

Yet that is not all. Simplicity of
design and fewer parts make manufac-

turing costs lower and bring about a
lower cost to you. This, combined
with the economies of gigantic produc-
tion, makes the Super-Trirdyn the
lowest priced quality radio ever of-
fered. For Crosley is the world’s
largest builder of radio sets—owning
and operating parts factories, cabinet
woodworking and assembly plants.

Listen to a Crosley Super-Trirdyn
under the most exacting conditions.
Make an unbiased comparison with
the most costly receiver you have ever
heard. Forget the radical difference
in price.

Then will you understand why the
Crosley Super-Trirdyn represents a
genuine achievement in radio perform-
ance and value which all America was
quick to recognize and reward with
increasing sales.

Write for attractive illustrated cat-
alogue. Authorized sales and service
stations everywhere.

Better—Costs Less

RADIO

THE CROSLEY RADIO CORPORATION - CINCINNATI, OHIO

www.americanradiohistorv.com

Super-Trirdyn
DeLuxe Combkination
Super-Trirdyn De Luxe $60.00

Musicone De Luxe.... 27.50
Console Table ........ 25.00
Complete . .hnvnn.n $112.50

Add [0 per cent to all prices
West of Rceky Mountains
Crosley manufactures receiving sets
which are licensed under Armstrong
U. 5. patent No. 1,113,140 ana
priced from $9.75 to $50.00 with-

out accessories.

Crosley owns and operates W L W,
first remcte control super-power
broadcasting station,
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The famous Silver-Marshall parts were used exclusively in the
7-tube portable super-heterodyne that won the grand sweep-
stake prize in the recent Los Angeles Radio Show, They were
also the predominating feature of the new Super-Autodyne
Receiver described in this issue of RADIO NEWS.

S-M Parts are daily setting new standards of electrical excel-
lence. Send for circulars of complete line of S-M parts and
reprints describing the Super-Autodyne and the new S-M
self-compensating inductances for single control sets,

The New Line of S-M Super Parts

Silver - Plated 8-M 210 and 211 S-M 101B Coup-
Straight - Line- matched and ling Unit, recom-
Wavelength Con- charted Intermedi- mended for wuse
denser. ate transformers, ith T § n
305 — .0005 $6.00 With Bakelite case. e _lsans ormer

: Supplied in sets of to increase efficien-
306 — .00035 5.75 two 210’s and one cy of any super by
307 —.00025 5.50 211, Rach...$8.00 75%. Each..$2.50

P 116 S. Wabash A
SilverMarshall "° Sficbash freme

' We Will Pay You Liberal Com-
B O i S missions and Award Dandy Prizes
® —For Your Spare Time.

YC‘U can easily earn all the money you want

by becoming a member of our Young Men’s
Sales Association. It’s easy. Simply  sell and
deliver our four popular magazines—Radio News,
Science and [nwention, The Experimenter, and
Motor Camper & Tourist—in your neighborhood.

There are many boys just like you who are turning
their spare time into cash by taking advantage of
this pleasant way of making money. You can do

the same. No experience or money is necessary. -

. .. Th as?Lathro f Mich-
There is no obligation. - om o e

igan, one of the many
. . } members of our Young
Take your pencil now and fill in your name and Men's Sales Association,

address on the coupon below. ‘Then mail it to-day. who ea}x;ns al] thfh exfr}al
It will bring you everything you need to start mak- ~2°0¢Y he needs throug
ing money and earning dandy prizes right away. four popular magazines.

—— e et st et e e e e [T s S'cissOrs H €16 = e conn e e s s s e

E. J. FOLEY, Department R-10,
Experimenter. Publishing Co.,
53 Park Place, New York City.

I would like to make money and earn prizes. Please tell me how I can do so and become a
member of your Young Men’s Sales Association.

selling and delivering our |
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they found that larger and larger expense
accounts for parts, labor and what-not would
pass unquestioned. - The result of the Skip-
per’s interest, on the whole, was simply about
four nights of extra work for the boys and
a couple of new suits each—which they
sorely needed.

After the first spurt. other things grad-
vally made the Old Man pay a little less
attention to radio and so only the four nights
of work a week were necessary—no more.
Few of his demands on them could not be
fulfilled.

Periodically, he desired a new set which
had to be the ne plus ultra in radio, but
there were always new circuits which could
be relied upon to satisfy him. But periods
of great calm, as they say, simply forbode
a storm of equal intensity, and it certainly
worked out in the case of the Old Man. One
bright Friday as he was okaving the pages
for the feature section for the Sunday pup
(which was printed on Thursdayv) he con-
ceived a brilliant idea of having the radio
editors find something which would furnish
a good column for the Monday edition.

Now as all good editors know, the Mon-
day morning edition is the bane of editorial
existence. All the courts and business louses
are closed—and these are the chief sources
of news—and it invariably seems that peo-
ple generally are better behaved on the
Lord’s Day than during the remainder of
the week. Also, since the European coun-
tries worship the same deity, they :ikewise
cease their discussions on such weighty mat-
ters as Labor Government and the interna-
tional debt.- This leaves quite a hole on
the front page. The Old Man. knowing all
this only too well, decided that it would ease
his night’s sleep if he could rest confident
that the Radio Department would furnish at
least one column of stuff for the Monday
edition regularly.

The Old Man gave orders and expected
them to be carried out. Therefore, Micky
found it necessary to visit Henri's every
Sunday. ~Henri’s, be it known, sold some
stuff in tea-cups which gave Micky the in-
spiration for the ideas which he promptly
repeated to Izzy, who just as promptly sup-
plied the technical details to make the
scheme plausible and interesting reading to
the radio fan.

The - first Monday after the order was
given, the front page column told of a new
method for' catching all the bootleggers in
one week, by using a radio beam direction-
finding device. The next week the column
told how radio could be used to lighten the
work of doing the- family wash. From that
time on the syndicates began to ask for the
reproduction rights of the front page radio
stories which appeared regularly on Mon-
day morning.

Then- the Old. Man had the grand idea.
LEver since he had been the owner and main-
aging editor of - the Times he had been
carrying on a rather unsuccessful fight with
the Argus, published in Hayttsville, the town
across the river. He wanted to outsell the
Argus in its own town, but thus far his

' best circulation efforts there had been fruit-

less. The chief dificulty was a matter of
transportation, for although both Holden and
Hyattsville were prosperous little cities, they
had not yet been able to agree on the terms
of joint responsibility in the building of a
bridge. As a result, a slow ferry service
was the.only direct link. This slow method
of carrying papers, and the necessity for
a couple of extra handlings took minutes out
of the Times and seconds count in selling
papers.

Considering the imagination Izzy and
Micky had shown in the other exploits they
had attempted, the Old Man was perfectly
justified in believing they could carry an-
other one through successfully. So when
he got the grand idea of beating the Argus
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Continuous, unfailing “A” Power
—in a single compact unit « « that
automatically replenishes itself

HE new Gould Unipower asks for

a place in your set on this basis—

that it will contribute more than
anything else to the convenience, perfec-
tion and economy of operating your set—
that it will give you the most that your
money can buy —that it will banish “A”
battery failure, the most frequent cause
of poor radio reception.

Here are the facts about Unipower.

A new kind of “4”

power

Unipower is a single compact “A”
power unit that fits inside most radio
cabinets. It takes the place of dry “A”
batteries or of separate storage battery
and charging units.

Unipower is quickly and easily in-

stalled. Just connect two wires to your set, plug in on your
light current, and the job’s done! Unipower is equipped with
an exclusive Balkite charger of special design. Unipower will
last you for years, and there are no tubes, bulbs, lamps or work-
ing parts that require frequent and expensive replacement.

}Vigb Unipower, you insure your set against
A" battery failure—the most frequent
cause of poor radio receptiost

dealer has it.

Off when it’s on—On when it’s off

A unique feature of Unipower is the
single master-control switch that governs
the operation of your entire set. When
the switch is ON, Unipower feeds your
set rich, quiet power that gives ideal re-
ception, with neither hum nor noise.
When the switch is OFF, Unipower auto-
maticallyreplenishesitself on a low trickle
charge and with a minimum consumption
of current—a few cents a month.

The most your money
can buy

When you also consider that Uni-
power banishes™ the cost and inconveni-
ence of dry “A” battery renewals, or -the
bother of charging a storage battery, in-
creases the life of your tubes, and in addi-
tion, gives you the finest kind of continu-
ous, unfailing “A™ power, you see how
economical Unipower really is. You'll

find that it pays for itself over and over again.

Decide to see the new Unipower today. The nearest radio
Ask him for a demonstration. Then make
your decision! The Gould Storage Battery Company, Inc.,
250 Park Avenue, New York.

Unipower opet«
ates from alter-
nating current,110+
12§ V<60 cycle. It
is supplied in two
types. The 4 Volt
type is for sets
using U V 199
tubes or equivalent
and retails for
$35.00. The 6 Volt
type is for sets
using U V 201-A
tubesor equivalent
and retails for
$40.00. West of
the Rockies, prices
arcslightly bigher.

e

Unipower  fits
comfortably inside
most Set cabinets.
It is quickly and
easilyinstalled. Just
connect two wires
o your Set, plug in
on your house cur-
rent and you have
continuous, unfail
ing " A" power in-
stantly at your com-
mand.

nipower

Off whenit’son—Onwhenit’s off
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A Revelation

room so realistic is its reproduction.

Orchestra music is a treat;
clear and full.

reception.

A popular instrument:
is a revelation in Tone

The Kellogg

Piano music, the most difficult to reproduce, sounds so natural
that you are carried away by its beauty.

Vocal selections retain all of the colorings of the artist.
every instrument can be heard,

Magnetic diaphragm control—used exclusively in the Kellogg
Unit—is the new principle that performs these wonders in radio

No excess vibrations, no chattering, every tone true.
The Kellogg Unit is available for use with a phonograph and
will reproduce voice or music with a full, sweet, clear tone.

Volume—Clarity.
At your dealers for $2F).00—Hear one today.

KELLOGG SWITCHBOARD & SUPPLY COMPANY, CHICAGO, ILLINOIS

Kellogg Symphony Reproducer

With every Kellogg Radio part, Use—Is The Test

In Tone-Volume- Clarity

Here is a “loud speaker that brings the artists into your very

At all gozd dealers

Symphony Reproducer “Not Merelv a Loud
Stveaker.”

Take the Bodine anywhere, Easy to set up,
and folds to fit into a box 3% x 6 x 18 inches
in size, All loops are two feet square, .have
green silk covered wire, are handsomely finished
in brown mahegany, with insulated handle for
turning loop.

~\

The Preferred Aerial

More and more the users of to-
day’s popular types of radio sets
are turning from unsightly, incon-
venient out51de aerials to the
more selective, easily controlled,

BASKET WEAVE

L]ININ(G JL@@]P

Reception is astonishingly improved
through the exclusive basket‘ weave
method of winding the silk-insulated

stranded wire.

There is a Bodine Loop that will give
perfect service with your particular set.
The Bodine is exceptionally fine for
the Remmler Superheterodyne and Grebe . .
Synchrophase. Consult your Radio -
Dealer. Price, $8.50-$10. Lvoow

BODINE ELECTRIC COMPANY
2256 W. Ohio Street,
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out of half of -its circulation, and raising
his own advertising rates proportionately, he
called on his two radio editors to perfect
the mechanical details of his scheme. The
idea was simple in the extreme to an ordi-
nary radio engineer who was thoroughly
trained and sober. Izzy was always that
and Micky fulfilled requirements some of
the time—but not always. There was the

| worry.

The Times was the better paper by far.
It had more wire news, a better equipped
printing shop and a higher class staff. But
all of this was of no avail when the river,
and the lack of a bridge providing fast and
dependable service—the two hours necessary
to make the trip simply prohibited the Times
getting to Hyattsville with the news while
it was still news—was considered. As a mat-
ter of fact, the people of Hyattsville had
to read the less desirable Algux because of
the two-hour lapse By the time workers
were going home in the evening, the Argus
would have the complete box scores while
the Times, on the newsstand beside it, still
concluded its accounts of the games in the
fourth or fifth inning. The Times would
easily sell if it could get on the streets an
hour or so sooner. Although- the distance
between the towns as the crow flies .was less
than forty miles, it was more than two hun-
dred by rail, because the connecting line ran
down the river a hundred miles to thée near-
est bridge, and then back up to Hrvattsville
after passing a junction point. The papers
could likewise not be sent across the ferry
both on account of the extreme expense and
the time limit.

The Old Man, scientist as he had become,
therefore decided to carry the papers in the
only way by which he could be sure of a
speedy, direct service at the proper time. He
would transport them by airplane.

But that was only half of the idea. Since
he had become such a thorough radio bug
he bethought himself cof some method

Chicago, m;/f

C. L. PARKER
Formerly Member

Examining Corps,
U.8.Patent Office.
PATENT - LAWYER

PATENTS &=

Patents, Trade Marks, Copyrights, Patent l.itigatinn

Handbook for Inventors, *Protecting, Exploiting
and Selling Inventions,” sent @pon request.

—build with FIL-KO-PARTS
Cut down interference and get stations ¥ou
never heard before through scientific tube tun-
Ask your dealer, or write to Dept,

in
RI\ 10 25,
D X INSTRUMENT CO.

FIL-KO-PARTS

Harrisburg, Pa.

www americanradiohistorv com

through which he could gain a little “house”
advertising at the same time he inaugurated
the service. Even in that part of the West,
airplanes with pilots were more or less com-
mon. Evervone had seen airplanes. In fact,
there was a fellow out at the park who
made his living taking people for rides in
one of them.

But a riderless, radio-controlled airplane
was a thing apart for any community and
could be calculated to attract plenty of at-
tention.

And that is what the Old Man visioned
after reading one of Micky’s Monday morn-
ing dreams. Such a plane would, of course,
be controlled from one end of the flight or
the other, or possibly both. The stunt would
have to continue for only a week or so, in
order to get the publicity value, then a regu-
lar airman could be engaged to carry thc
papers. So the Old Man called on Miclky
and Izzy to make the necessary arrangements.

The evening after the 91\1pper had made
them privy to thelr little job, they adjourned
to Henri’s around the corner to figure out
a few ways and means.
< :“Izzy; me buck, this is the largest order
)ét, said Micky. “Now the question is:
“are we going to do it?”

“You mean, can we?” said the ever-serious

lzzy.. -
-“No, T mean, will we? If we can’t, of
course we won't. - If we don’t, we look for
some nice newspaper that needs a couple of
good radio editors.”

“Well, it can be done, and if we can’t do
it, we can malce it cost the Skipper so much
he will tire of his stunt.”

It was a very few minutes until Micky
was drawing weird diagrams and handing
them to his accomplice. Izzy looked them
over. shaking his head at the first dozen or
so. Then his face lightened.

“You've got it,” he said and immediately
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Commander MacMillan and the
Bowdoin in the Frozen North

With MACMILLAN in the ARCTIC

NCE again that intrepid
explorer, Donald MacMil-

lan, has gone into the Frozen
North. And once again—for the
fourth time—he relied on Exide
Batteries to serve him, without
flinching, through the extreme
rigors of the Polar region.
Each item of equipment on
such an expedition is
chosen with utmost
care, for life or death
hangs in the balance.
On previous voyages
to the Arctic with
MacMillan, Exide
Batteries have been
through shipwreck,
blizzard and incredi-

Exide—for radio sending and re-
ceiving, for electric light aboard
ship and on shore, for operating
the sensitive scientific instru-
ments. The three U. S. Navy
airplanes that accompanied
MacMillan’s two vessels are
equipped with Exide Batteries.
Wherever radio must not fail,
you will almost al-
ways find Exide Bat-
teries have been
installed—in govern-
ment and commer-
cial plants—on the
giant ship Leviathan,
on the Navy dirigible
Shenandoah, on the

ble cold and never
once have failed.

On this latest ad-
venture all the stor-
age batteries are

FOR BETTER

Exide 6-volt “A’” battery
in one-piece case

There are also Exide “A” batter-
iesfor 2-voltand 4-volt tubesand
“B” batteries, 24 and 48 volts, of
6000 milliampere capacity. The
Exide line includes a most eco-
nomical “B” battery rectifier.

new British airship
R33; on every conti-
nent and the seven
seasspeedingupcom-
munication through-
outthemodernworld.

The same qualities that make
Exide the choice where lives are
at stake are built into the Exide
Batteries that you can have
with your own receiving set.
Staunch and dependable, the
Exide gives uniform current
through a long period of dis-
charge and assures the clear-
est reception of which your set
is capable. There is a type for
every tube and a size for every
set, obtainable at radio dealers
and all Exide dealers.
THE ELECTRIC STORAGE
BATTERY COMPANY

Philadelphia

In Canada, Exide Batteries of Canada, Limited
153 Dufferin Street, Toronto

Exide

RADIO BATTERIES

RADIO RECEPTION USE STORAGE BATTERIES
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MODEL

NAVY

C-10 Super-Heterodyne
The Highest Class Receiver in the World

Wave length range 50-600 meters with removable Coils.
Panel Dimensions 28 3/16 in. x 8 in.x 1/4 in.

Only two major tuning adjustments.

Total amplification almost 2,000,000 times.

For any Circuit

Prompt shipment can be
made on tested, standard
apparatus of the follow-
ing manufacture:

E.L S., Inc.

General Radio

Willazd

Benjamin Electric
All n Cardwell

Dubilier Formica
Western Magnavox
Jewell Amer Tran

Western Electric
Radio Corporation

Music Master Acme
Cutler Hammer Frost
Federal Kellogg

A high powered 10-tube Broadcast Receiver
capable of receiving over 3.000 miles under
favorable conditions, and having a degree of
selectivity far in advance of others.

We believe the Navy Model C-10 represents final su-
periority over any receiver now being manufactured or
even contemplated for broadcast reception. -

Attractive _illustrated literature gladly mailed upon
request, Write direct to

NORDEN-HAUCK, INC.

Engineers
1617 Chestnut Street, Philadelphia, Penna.

Filament Volts, ...

Filament Current

Plate Voltage..
Made with

rass and Bakelite Bases

it

plate current

I 201A

gésr eSty

Three types—one quality—the BEST!

“CeCo” Tubes prove their worth by perform-
ance! Clarity of tone, rich volume, long life
—CeCo has them all to a degree that will
surprise you,

Serve equally well as radio frequency ampli-
fiers, detectors, oscillators and audio fre-
quency amplifiers.

CeCo Tubes make any good circuit better.

Every tube backed by a guarantee that’s
backed by a company of established reputa-
tion and responsibility.

C.E.MANUFACTURING COMPANY, Inc.
702 Eddy Street, Providance, R.I.
Trade Supplied through Jobbers Ouly!

Jobbers—Write for details and prices.
Set Manufacturers—Ask us about our
SPECIAL MATCHED tubes.

Chart shows
(CeCoA  cor-
responding to
Type)

i Milliamps
[ at a filament
terminal po
- tential of 5
Volts and at
plate poten-
tial between
0-140 Volts.

TO THE RADIO DEALER

Let us explain how you can make the sale of our publications a worth while, well paying part
Write now and prepare for the Fall and Winter trade.

of your business.

EXPERIMENTER PUBLISHING COMPANY, 53 PARK PLACE, NEW YORK CITY
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began making sketches of his own. The
plan was simple. The broadcast station was
in a pretty straight line between the two
landing fields in the towns. This would
save the Old Man money. The distances to
be covered were short and the half-kilowatt
of the transmitter could be used for the long
trip between the two fields, while small
short-wave transmitters could be used at the
two landing fields.

The old army differential loop beacon
system would be employed to keep the plane
on its course. Omne side would be set to
transmit dashes, great long' ones, and the
other one would have an automatic high-
speed dot-maker for a key. Omne receiver
on the plane would be sufficient. The out-
put of the power amplifier would be coun-
nected to two relays.

Both of them would have time relays con-
trolled by an air leak valve. This would
make it possibie to keep the plane within
a ten-degree course. It could not get far
cnough off the line of flight to be out of
control of the small transmitters, which were
to be installed at both the landing fields for
bringing the plane down and cont1 olling the
take-off,

The time relay selector idea appealed to
both of them as a stroke of genius. If the
plane went too far to the right, the dots
would set the relay for that side off, con-
necting the small motor to the horizontal
rudder. This would bring the plane back
into course and, as soon as the center point
was reached where the dots and dashes were
of equal strength, the connector would be
held in a neutral position.

A couple of gyvroscopes in the plane would
attend to the matter of equilibrium. The
short-wave transmitters would work to a
special short-wave receiver. This receiver
would, in reality, be five different receivers,
each working on a slightly different wave-
length. One wave-length would control the
vertical path of the plane; a second would -
control the contact; the third would cut out
the beam receiver and the other two would
control the side-to-side ccurse of the ship
in lieu of a beam transmitrer. These would
all work direct to motor relays, doing away
with the complication of switches. The
short-wave transmitters would have wave-
clhanging devices which would give instant
coutrol.

Many nights they worked over the techni-
cal plane. In a cotplée of weeks they had
drawings with fine flourishes to show the
Old Man. ~He was rather skeptical at first
because it seemed too easv. However, they
had always produced before and he had
little reason to doubt them. The only thing
remaining was to get a plane and the neces-
sary parts for the radio installation. The
thing was so much cheaper than he had
figured that his enthusiasin rose almost to
a point equalling that of the two radio edi-
tors.

The plane was an easy matter The fel-
low at the park was not doing a land office
business and was willing enough to be rid
of the thing. This detail completed, Izzy
and Micky started immediately upon the
construction of the sets necessary.

At the first test, nothing at all happened.
The Skipper was ready to give them both
the so-called gate when Micky remembered
that he had left the ignition of the plane
as it was. FEach of the spark plugs was
sending out its own brand of static, so that
the short waves had no effect whatever on
the relays and the plane-operating devices.

The Old Man went home to dinner thor-
oughly disgusted with radio. Izzy and
Micky spent a pleasant evening putting yvards

of copper screening around the engine and

grounding it to the engine frame and the
frame of the plane.

The next afternoon the plane took off

beautifully, fulflling the dreams of even the

enthusiastic Micky.
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DYMAC Type E Headset

The same quality headset with im-
proved hecadband at low price to meet
popular demand. 2,200 or 3,000
ohms as preferred.

List, $3.00

DYMAC Vernier Dial

Same as on DYDMAC Selecto Five
Receiver. Provision for hoth coarse
and fine tuning. 4" diameter; ver-
nier ratio 12 to 1. Easily mounted
on any condenser. Adds much to the
performance and appearance of any
set.

List, $1.50

Other DYMAC
Accessories and Parts

. Loud Speaker Unit, $5.00

Audio Frequency Transformers $2.50
to $4.00

Soldering Set (standard), $2.50
Sub-Panel Socket, 75¢
Jacks, 50c to 90c

A Marked Contribution
to Radio Reception

The DYMAUC Selecto Five

This is the new set that has sur- But let it talk for itself. Put it
prised by its performance even in your home on trial. . If you
radio engineers who have been ~have had difficulty in getting
striving for years for improve- PR l c E satisfactory results” because of
ment in reception. peculiar local conditions, you are

The DYMAC Selecto Five is a the one we most want to try it
new type receiver made by the ; 7 5 For through the Selecto Five you
manufacturers of the DYMAC get the fullest enjoyment of the
guaranteed radio products. It is improved broadcasting.

not a neutrodyne; it is not a Encased in a handsome mahog-
super-heterodyne; it is not a regenerative  any cabinet finished in walnut, with ebon-
set. In rigid tests, under difficult condi- ized panels and base, and with DYMAC
tions, it has outperformed them all for ac-  black and silver finish dials, the DYMAC
curate rendition of tonal values. set will harmonize with the finest interiors.

For hest results with the DYMAC Set, use a Tf unable to obtain quick delivery of a DYMAC
DYMAC Speaker ($8.50) and DYMAC Type Selecto Five from your dealer, write us. We
G Ear Phones ($5). These DYMAC accesso- shall see that you are supplied promptly.

ries improve the reception of any set.

Every DYMAC product guaranteed for one year

ELECTRICAL PRODUCTS MFG. CO.
PROVIDENCE RHODE ISLAND

New York Office: Metropolitan Tower
Export Office: Ad. Auriema, Inc., 116 Broad St., New York City

Chicago—E. V. Finsan. Denver—Schmidt Sales Co.
D YMAC Cleveland—Factory Sales Co. Omaha—Leonard Kohn.
Boston—Hastings Elec. Sales Co. Fort Worth—Savage & Schmid.
F t Washington—W. Lester Baker. Scattle—Fred L. Tomlinson Co.
AClOryY  Atlanto—Barnes & Co. San Franciscc—Fred L. Temlinson Co,
l A gﬂrlmleaqolst—T\e/inBCiltjy Rédio Sales Co. bos AngelesB—Féed JLix T(!:Eml1i_nson Co.
t. Louis—H. F, Bishee Co. anccuver, B. C.—Jchn E. T. Yewdall.
Sa €s gen ts Kansas City—Wm. 8. Reid Sales Co.
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glel{ER.-HETERODYNE\

Here’s the finest, most com-
plete book of data and infor-
mation ever compiled on the
Standard Super-Heterodyne.

This is the big book of instruction and information on the various standard
“supers” in common use today; a complete, up-to-the-minute, impartial 64-
page book covering all the builder or user of this type of set might want to
know. The Super-Heterodyne is written by a radio authority who not only
has years of trade and practical experience but is constantly designing modern
radio apparatus. It is a handy, useful size, 5%4 x 7% inches, printed clearly,
profusely illustrated, easy to read and bound with a handsome two-color cover.
This is the very latest of the complete library of Experimenters’ Handbooks
on radio. These books are complete practical guides to almost every impor-
tant phase of radio transmission and reception.

You can get any of these books at your radio or news dealer or direct from us.

The CONSRAD COMPANY

Sole distributors for the E. I. COMPANY
\233 Fulton St. New York, N. Y/
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Then the war began between the two
papers. The editor of the Argus was a gen-
tleman of the old school, a hater, with all
his heart, of the fads of modern civiliza-
tion. The first edition containing the an-
nouncement that the Times would be de-
livered in Hyattsville by a radio-controlled
plane simply served to send him to his sanc-
tum in high wrath. The wrath, however,
became tinged with a pink fear when the
business manager came running into his
office with a huge placard which stated that
at last Hyattsville was to get its news on
time and that the very latest scientific device
would bring it.

The gentleman of the Argus had distinct
feelings on the subject of science generally.
and radio in particular. He classified the
latter as simply the latest device of a jazz:
mad age to beat up its flagging emotions and
mental powers. Radio, he said, was simply
a fad, had been since its inception. and would
remain that as long as there were fools left
to sink thousands of dollars in useless broad-
cast stations and other fools to listen nightly
to the drivel they flooded God’s good, clean
heavens with.

Furthermore, he put his thoughts into an
editorial, with the result that the advertis-
ing manager told him a day later, when the
tallies were made, that he had cut off several
thousands of his circulation and permanently
eliminated several cash-paying radio adver-
tisers.

This served only to force the old war-
horse to renewed efforts to quash this latest
device of the devil. The same day another
editorial appeared and another drop in cir-
culation was reported in due time. It was
apparent that the readers had their own
ideas.

But there was at least ome man in the
Argus organization who believed that radio
would be successful in spite of the editor-

| ials which said that the stunt with the plane.
| “announced by our contemporary across the

marshes,” would be a great and ignominious
failure.

The chap who believed in radio was one
Taylor, a cub of the rankest sort, who had
been on the paper less than a month—been
with newspaper men briefly enough still to
liold the old ideas concerning newspaper men
generally, and star reporters particularly.

He knew that the plane would fly, and
being assigned to the Argus’ staff in Holden.
bethought himself of ways for turning the
Times’ stunt to the glory of the Argus. The
Times, he thought, had no business to at-
tempt to take the circulation of the Argus
in Hyattsville. Lost circulation, lost revenue.
lost job. This was his sequence of thought.

The day of the premier flight was less
than two weeks off. And then Taylor had
a grand idea. It would be quite simple to
journey over to his own town. stop at his
office, get fifty or a hundred of his own be-
loved Argus, wrap them in a bundle similar
to the Times, carry them to Holden, slip
them into the plane while no one was look-
ing and so send the Argus back to Hyatts-
ville by the Times plane.

Of course, if on the opening day of the
service, with the Old Man making his grand
speech, they should haul forth a few copies
of the Argus instead of the Times, there
would be a grand howl of derision and the
entire scheme would appear extremely ridicu-
lous. :

As the time grew near, the Old Man of
the Times grew more and more enthusiastic.
He wrote a long speech which he planned to
deliver at the first landing of the plane in
Hyattsville. He would tell the multitudes
who would gather to witness the stunt that
at last they were to get their news on time.
etc, etc., etc., and ad infinitum. Tt would
be the valedictory of science as against

| “mossbackism.” In fact. it would be the

greatest victory for the Times in years.
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More Improved “PACENT” Essentials
for the Season’s Better Receivers

RHEOSTATS and POTENTIOMETERS

The Pacent Genuine Bakelite Rheostat and Potentiometer are the last word in resist-
ance devices. The finger-fitting, fluted, mushroom knob of genuine Bakelite conveys the
velvety feel of the smooth running positive edged contact without click or noise and is a
joy to the eye. The Pacent two unit construction simplifies installation and preserves
the accurate factory adjustment. Every rheostat adaptable to one or two hole mounting.
Made in all standard ohmages and supplied with silvered dials and black knob or with
gold dial and mahogany knob. PRICE..........ccoiiiiiiiiiiinninninnnns $1.00

Pacent Porcelain and Moulded Rheostats and Potentiometers made with Porcelain Base,
edge contact and 3 /16 inch shaft, or Black Moulded base, side contact and 74 inch shaft
—provided with elongated mounting holes to accommodate varying spaced panel
borings. Two Unit construction, Pacent type knob. Made in all standard ohmages and
supplied with same dials as Bakelite Rheostats above. PRICE................... 65¢

RADIOGLASS SOCKETS

Pacent Radioglass sockets—for UV199 type tubes and for standard 201A types. Made
of glass specially prepared for radio purposes and used when low dielectric losses are
desired. One piece direct contact members with exclusive Pacent self-cleaning feature.
Special pieced and formed soldering lug ends for easy soldering. PRICE either size. .40c
Also made of Pyrex for UV199 type tubes. PRICE.................. ... .. ... $1.00

RADIOFILE and RADIODYLE

The Pacent Radiofile provides a new and convenient means of recording stations by
name, wave length and frequency. With this device several stations of the same wave
length can be permanently logged without difficulty. Insulating disc and mounting pins are
supplied, and by grounding one mounting pin an electrostatic shield is provided, Made
to fit standard 3 and 4 inch dials and to accommodate all standard condenser shafts.
Beautifully finished in Satin—Silver or Gold. PRICE—Silver or Gold finish for 3”
dials 40¢, Silver or Gold finish for 4” dials. PRICE ® 50c

The Pacent Radiodyle is one of the finest and most practical dials on the market today.
It presents a beautiful appearance. There is a pleasing contrast of the fluted black
knob with the silver-finished metal back. The knob is made of genuine Bakelite
shaped for the fingers. PRICE—Silver or Gold.............................. . 40c,

This attractive, illustrated booklet, giving complete
information on all new PACENT essentials, mailed
free on request.

MANUFACTURERS, jOBBERS and DEALERS
Write or Wire for Particulars and Prices

Pacent Electric Co., Inc.
91 Seventh Avenue New York, N.Y.

OFFICES: CHICAGO-MINNEAPOLIS—BUFFALO—BOSTON—PHILA.—WASH., D. C—
SAN FRANCISCO—ST. LOUIS_PITTSBURGH—JACKSONVILLE—DETROIT
CANADIAN LICENSEE—WHITE RADIO LTD., HAMILTON, ONTARIO
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Hyattsville was literally covered with
posters telling of the great event.

The editor of the Argus behaved like a
mad bull. He wrote scathing editorials on
the whole business, and a week before the
big event his attacks became actually libel-
ous.

Each morning the Skipper, just as em-
phatically, wrote another story, telling that
the plane would mark a new era. The good
citizens of the two towns heartily enjoyed
the fireworks. They saw the battle as an-
other form of the old defying the new, and
opinion hung pretty much on the result of
the flight.

Micky and Izzy enjoyed it all fully. Every
day they spent at the hangar. Aside from
a trial trip now and then, just to keep their
hands in, they had nothing to do and en-
joyed it immensely.

The cub, Taylor, was so nervous and ex-
cited over his well-planned coup that he
passed up two or three small stories he was
supposed to get.

Then the great day arrived.

At the pressroom, long before time, Tay-
lor stood waiting at the door for the cir-
culation manager to appear and give him
regular early editions. But, being a hard-
boiled gentleman, the circulation manager
paid no attention to the cub when he did

To insure the right hook-up:

GET a PREMIER 5-Wire Battery Cable.

Keeps wires neatly concealed, un-

tangled and out of the way. Five different colored wires insure proper
battery and set connections. With a flip of your finger you can un- $1 OO
hook “A’” battery and hook on the charger. In attractive carton..... .

At your dealer’s—or avrite

Crescent Braid Co., Inc., Providence, R. I.

Makers of Premier “Blue Ribbow” Extension Cords, Premier, Jr. %g?eilr’ and Taylor began. to -‘fear _for time.
Extension Cords and Phone Cords for headsets and loud speakers. hile no one was looking he grabbed a

i = : —————1 | bundle of fifty papers wrapped for delivery
AT it | and piled on a long bench, He ran out,
jumped into a friend’s car and set out for
the landing field at Holden and the Times
plane.

Fearing detection, he slipped the papers
into the plane at the first instant possible, on
top of the Times bundles. He went on to
Henri’s, drank two cups of “coffee” in cele-
bration and talked more loudly than neces-
sary to his field boss. He then sped back
to Hyattsville to watch the fun from a safe
distance. He selected a point near the plat-
form from which the Old Man was to make
his speech.

The Old Man was on the platform and
Izzy was at the short-wave landing-control
set. Everything was in readiness. The plane
was to start at high noon.

In his excitement, Micky, at the Holden
station, pulled the wrong switch to start.
The plane would not take off; one of the

Important Back Issues of
“Radio News’’ available

The back issues of “Rapio NEwS” contain many
important and valuable articles on Radio Circuits

and General Information. Here is a list of im-

portant back issues on hand.

JULY, 1924 1SSUE FEBRUARY, 1925 ISSUE

How to Make and Use a Waveaneter.

L. W. Hatry
A Local V.T. Transmitter By H. S. Pyle

Reflex Receiver with Neutrodyne Control.
By A. D. Cowper
AUGUST, 1924 ISSUE
The Solodyne Principle. By Dowding & Rodgers
The Tropadyne Circuit. By Clyde Fitch
Reflexing a Tuned Radio Freguency Receiver.
SEPTEMBER, 1924 ISSUE
Neutrodyne Receivers. By Groves
A 6-Tube Receiver of Advanced Desion.
OCTOBER. 1924 ISSUE
A.R.F. Solodyne Receiver.
By Dowding and Rodgers
NOVEMBER, 1924 1ISSUE

A 160-Watt Master Oscillator Transmitter.
By J. E. Fetzer
A Cascade Repenerative Receiver.

DECEMBER, (924 1SSUE
A Short Wave Adapter for the Broadeast Re-
ceiver, By J. L. Cassell
JANUARY, 1925 ISSUE

Experimenting with 5 Meters. By W. A, Brune
An ldeal Low-Loss Broadcast Receiver.
By Clyde Fitch

A Good Short Wave Receiver.

MARCH, 1925 ISSUE
How to_Build an Ultra Shert Wave Receiver.
Some Super-Heterodyne Notes.

The Badio ‘‘Uni-Set.”’ By H. M. Towns

APRIL, 1925 ISSUE
Low Loss Short Wave Set.

MAY, 19254 ISSUE
‘The Monophase Circuit. By F. H. Dalet
A 5-Mgcter Transmitter. By W. B. Arvin
An Efficient Crystal Detector.
R. Hutchison

Y
«B”» Battery Eliminator from Standard Parts.
By D. E. Learned

JUNE, 1925 ISSUE
The Radio Micrometer. By C. B. Bazoenni
Uncrowding The Afir. By W. A. Brune
McCaa Static Eliminator. .
By Patterson and Biles

JULY, 1925 ISSUE

New Uses for the Vacuum Tube. A
By C. B. Bazzoni
A 3-Range Receiver.

The Hoyt Augmentor Circuit. By F. R. Hoyt

Price 25¢ Each
PREPAID

EXPERIMENTER PUBLISHING CO., Inc.

By W. Taylor
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tuning inductances had been thrown off at
the early morning test. The crowd at the
field—it was a small one—became nervous.
There were a few swift strokes at one of
the relays and a test. It seemed to work,
but there was nothing steady about it. It
was the left turn relay.

Micky moved the starting point of the
plane a little further to the right and so
avoided the necessity of using it again on
the start if it should fail. A second try
and the plane took off beautifully. By break-
ing the contact just as it was being straight-
ened out, he caught it with the beam trans-
mitter and held it in line after making a
quick shift to release the short-wave land-
ing control. At the Hyattsville end. the
crowd was enormous. All the chief citizenry
had been issued special invitations and were
in attendance. They had come early. The
Old Man was anxious. The platform was
the only place he could stay. He could not
get down and consent to mere talk. He
wanted to see the plane. It would probably
not arrive before a quarter of one.

The spectators were beginning to look at
their watches and then turn to the sky. At
five minutes of one, they were beginning to
shift from one foot to the other and show
signs of laughter. The Old Man was up-
set. He tried to go over the first few para-
graphs of his speech. It would be the final

53 Park Place New York, N. Y.

blow to the old fossil at the Argus who had
contended that the whole thing was a joke.
A little twinge of fear seized him. It was

R R NGO R AR R SRR A AR T
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KARAS

~AUDIO FREQUENCY

13

525

IK

AMPLIFYING TRANSFORMER

piece.

£l A

—A Marvel of Tranformers that Brought Reai N

Musical Quality to Radio Reception

Frequency Transformer took the radio
world by storm.

Nothing like it had ever been known before.
For the first time, scientific study had been de-
voted to perfecting an audio transformer for the
reception of broadcast music. The problem of
amplifying high, low and medium frequencies
to equal degree was finally solved. Bass notes
were poured from the speaker in full strength
and rich tone quality. The vital harmonics in
rich overtones, formerly lost,
were brought out in their full

“E UST one year ago the Karas Harmonik Audio

delightful pleasure of real, true radio music in
their homes. Set manufacturers were prevented
by price from adopting Karas Harmoniks for
their sets. So the ready-made set-buyer, unless
he undertook to switch transformers, had to
do without Karas Harmoniks.
Today there are in use, hundreds of thousands of sets—good
sets—which could be vastly improved in musical quality by
the simple operation of replacing the old transformers with
Karas Harmoniks. Perhaps yox own one of these sets. It
may be all you desire from the standpoint of selectivity, of
range, and other tuning qualities. But, if it is not equipped
with Karas Harmonik Audio Frequency
e lransformers, you are NOT getting

beauty by this marvel of audio
transformers.

Music critics, who had always
condemned radio music as false
and distorted, approved the re-
sults of Karas Harmonik ampli-
fication with great enthusiasm.
Prominent radio engineers sub-
jected Karas Harmoniks to ex-
haustive laboratory tests—and
pronounced it a technical
masterpiece. Technical editors
who promoted the season’s most
successful hook - ups specified
Karas Harmoniks in their cir-
cuits. The triumph of the Karas
Harmonik was complete!

But, for all of this, the enjoyment of Karas Harmonik §
amplification was too greatly confined to one class of §
Home set builders bought Karas
Harmoniks by the tens of thousands.

radio enthasiasts.

to pick and choose.

«

f‘ The Distinctive Qualities that

Eléevate Karas Harmonik Trans-
formers to the Highest Pinnacle
of Success in the Radio World.

1. Many thousands of turns of wire

2. Low ratio of turns

3. Extra large quantity of special
formula iron in core

. Controlled air gap

No core saturation

Minimum of Reluctance

. Least Hysterisis and Eddy Current

088

. Low Distributed Capacity

. Scientifically circular shielding
preventing intercoupling of elec-
trostatic and electromagnetic

fields

o® Nana

nearly the musical quality you can just as
wgall enjoy. Are you going to be content
with anything short of the best?

You can install Karas Harmoniks your-
self. It’s a short, easy job. Or, any radio
repair man can do it for you. Make up
your mind to do it now—at once. Get a
pair of Karas Harmoniks TODAY!

In Iarge cities, most good dealers carry Karas
Harmoniks—and in many small towns. If your
dealer is out of them, order direct from us.
Send no money. Just use the coupon below!

Karas Electric Co.,
4039 N. Rockwell St,,
Chicago, 111,

10. Very High Primary Impedance

11. Extremely High Indu :

12. High and even
Anmplification
of all Andio
Frequencies.

They were most exacting in their
demands for the newest and best developments.

It was the owners of factory-built sets who missed the

They were free

www americanradiohictorv com

COes Chicsgo 1.

gaty
Karas o““a“m rivitege

ies of 3o 1O
__,pa\Y.S ay { e hat 1a they, re-
o ers. t‘;’;“u‘ geﬁtg?&‘t 30 days i Ll be
. ome Yo nd
eiverys ors a0y e, a0
T T 1o


www.americanradiohistory.com

“| CARBORUNDUM |

YT ELC TS

GAR

volume and distance.

ROM the first moment you hook up the Carborundum Detector .
F Unit in your Reflex or Crystal Set you get a positive sensitivity '
that is permanent. § There are no adjustments. This is one Detector |
Unit that retains its sensitivity indefinitely. It will not burn out. |
9 The Carborundum Detector Unit comes to you laboratory tested ’
and it’s made with a special Carborundum created for Radio use.
9 I will give you clear, true, tones— increased selectivity —greater

Sold under a Guarantee by All Dealers
MADE ONLY BY
THE CARBORUNDUM COMPANY, Niacara Farrs, N. Y.

Frow Towg
Drater ap DiwecT

*1 90

No Need to Hunt for the Sensitive Spot ll

The Carborundum Detector Unit is Fixed—Permanent

land, Detroit, Cincil i

New York, Chicago, Boston, Philadelphia, Cl
ittsburgh, Milwaukee, Grand Rapids

Carborundum Detector

!

“Doubletoroids” can be mounted at any angle or
spaced at any distance.

“Doubldoroids” make more selective sets possible,
sitice they do not form miniature loop aerials.

“Doubletoroids” hold static and other disturbances to
a minimum since no current from an external source
can influence them.

Outstanding Features of the Doubletoroids.

Both primary and secondary are true toroids.

The magnetic path 1s shortest.

It is the most compact.

RADIO FOUNDATION, Inc.
25 West Broadway New York

Patented
Mar. 31, 1925

THE “DOUBLETOROID” COIL

Patented June 16, 1925

9 .
It’s Variable
The Nonoise Gridleais improves recep-
tion because it can be adjusted for
every station. Fits standard brackets.
Absolutely noiseless. At all dealers
and in the better sets.

NONOISE GRIDLEAK

ALgbostony s CRESCIERIT
_ waém
_ ANCES

1or Distortionless Amplification

G #12.000, 48,000, 50,000, 100,000 Ohms. List

! $1.50 each. Special Rizes to Order $2.50 each.

ﬁr‘ Dealers write for discounts. When Better Resist-
ances are made they will he Crescents.

Crescent Radio Supply Co., 1.5 Liberty St., lamaica, N. Y.

DON'T LOSE YOUR RIGHTS
Before disclosing your invention to
anyone send for free blank form
“EVIDENCE OF CONCEP
to be signed and witnessed.

LANCASTER & ALLWINE
Reg. Pat. Attys. in U. S. and Canada
270 Ouray Bldg.. Washington, D, G,
Originators of the form ‘‘Evidence

of Concention’*

Young Men—Turn Your Spare Hours Into Money !

Earn big profits, prizes, and awards selling RADIO NEWS, SCIENCE AND INVENTION, THE
EXPERIMENTER, and MOTOR CAMPER & TOURIST in vour neighborhood. We train you as
our salesman and pay you liberally for your time. Write at once and we will help yo;\ldtoBget started.

RIDWELL

THE EXPERIMENTER PUBLISHING CO., 53 Park Place, New York, N. Y.
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one o'clock and the plane was not yet in
sight,

Suddenly Izzy began to work frantically
with the short-wave set. In a few seconds
his work was seemingily rewarded. There
was the faintest hint of a roar. In another
two minutes the plane was in sight and the
people had forgotten their jokes and the
Old Man again went over the first para-
graphs of the talk.

Izzy became more animated than ever. He
was trying to get the plane out of the path
of the beam transmitter. He threw the in-
ductance to the left and closed the key. The
plane gave a lurch as if it were tugging at
something and then settled back into its
path. It was headed straight over the heads
of the spectator. Why wouldn’t the thing
do what it was supposed to? He shifted to
the right and again depressed the key. The
same result followed his attempt. He looked
suddenly at the plate milliammeter and found
that the tubes were working only on half a
load. The plane was within two hundred
vards of the field. Quickly he put the whole
load on the plates, caring little whether he
melted them down or not.

Again the key was depressed and the
plane almost fell because of the sharpness
of the turn it made. At last it was safe
from the beam transmitter and the landing
relays were working. He drove it around
a huge circle and, with a little maneuvering,
it landed as easily as if it had been in the
hands of a pilot. The throng waiting for the
papers thought it was just a grand-stand
stunt and commented on the excellence ot
Izzy’s workmanship.

There was a final volplane and Izzy re-
leased the contact with another depression
of the key. Several men rushed out to
bring the plane to a dead stop and fetch the
papers. An involuntary cheer went up from
the throng.

The papers in bundles were thrown at the
Old Man's feet. There were several yells.
one or two grunts. He started on his speech
and while growing more and more eloquent
reached down to the topmost bundle for one
of the sheets which he intended exhibiting
at the climax of his talk. He was just
reaching his climax, when—he had not yet
looked at the paper—he unfolded it to full
size, gripping it in his hand at his side. He
was about to raise it for the gaze of the
multitude when, out of the corner of his
eye, he caught the line across the top of the
first page. It read, The Hyattsville Argus!

He dropped it like a hot cake. The climax
of his speech had been ruined, the victory
of science had been turned into defeat by
some crude horse-play. He thought fast.
He thought of feinting a faint, of suicide.
of murdering the person responsible.

Izzy saw something was wrong and from
the edge of the platform reached for the
paper. He scanned the front page. A smile
lighted his face. Jumping in front of the
Old Man, he held the paper up for all to
see. There was a titter at first. now and
then a gasp and finally a roar of laughter.

Beneath The Hyvattsville Argus in letters
filling almost the top of the page there was
a banner reading, “Paper Plane Fails in
First Flight” And below, in almost as
large letters, “Publicity Stunt a Deserved
Faiture.”

The Old Man was sputtering about in an
attempt to learn the cause of the commo-
tion. As he was behind Izzy, he could not
read the headline. Almost instantly Izzy
took another paper from a second bundle.
Another roar went up—a roar of approval.
This time the paper was the Times. The
bundle opened, the especially invited guests
were extracting themselves from the throng
and coming forward for their copies as
promised on the invitations. The Old Man
was looking dazed. there were two pages
of his speech yet that had to be delivered.
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for your FREE copy of
this valuable book

EvEery radio fan, every owner of a
receiving set and, above all, every-
one who is contemplating the pur-
chase of a set this fall, should have
a copy of this new baok on radio
storage batteries.

It explains fully just what
service storage batteries perform
in the operation of a set and which
types of batteries are best suited
to the various kinds of radio sets
on the market.

You naturally want to secure
the kind of batteries that will give
you the best results. Then this
book will be indispensable to you,
for it gives the information you
need to make a wise selection.

The book also explains the best
methods of caring for storage
batteries to insure their long life,
how to charge batteries properly,
how to connect batteries to a radio
set, and how to arrange them so
that recharging is reduced to a
very simple, easy matter.

Write for this FREE book today.
The facts it contains will save you
time and money and add greatly
to your enjoyment of radio. A
post-card will bring it to you by
return mail.

THE PREST-O-LITE CO. Ixc.
DeEepT. 107 INDIANAPOLIS, IND.

New York San Francisco
In Canada:
Prest-O-Lite Company of Canada, Ltd., Toronto, Ont

truly remarkable savings. Although standard
in every respect, they are low priced. They
will last for years and are all easily recharge-
able.  See them at your dealer’s.

Prest-O-Lite A" and “B" Batteries offer q

527

611t R HR K
“A’ Storage Battery

y

23 MRR
A" Battery

690 WHR
“A™ Battery

48LRR
“B’ Battery
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The “pi” type of filters described in numbers 7 and 8 of this series while excellent for C. W.

and some forms of phone modulation are not suitable for Heising modulation.
densers tend to short circuit the modulating frequencics.

denser not over 003 mfd. across the line.

Bulletin No. 237

maximum miles per watt. Write for your copy to-day.

ELECTRIC SPECIALTY COMPANY
Rave “ESCQ’’ marx

211 South Street. Stamford, Conn.

This complete series with other v11uabe nintor-generator information may be obtained in

pamphlet form.  Write for your copy.

The large con-
This may be overcome by the addition
of a small choke, 3-10 henries, in the plate lead dircctly after the filters, followed by 2 small con-

-B lists over three hundred motor-gencrator combinations that will give the

l_ 100 Volt Storage “B” Battery for $1000]

"l.

L '||_ Everybody can now enjoy the benefits of
= ;] % __ Storage ‘B’ Batteries—more power, quieter S E R V I C E
4] reception, greater economy. Rubber case pre- L
vents leakage or shorting. Easy to recharge. Double Duty
Will last for years with ordinary care. CHARGER

Charges 6-volt "'A™
or Auto Batteries
or up to 123 voits
of “Ii’" Battery IN
SERIES. Noiseless
in operation. Bx-
tremely economical.
The height of con-
venfence.

P/ SERVICE Rechargeahle ‘B” Batteries
in Izgl-r;fggocases jz(gLT $5 50
e e it Your $12.50
(00 amp. fr....... 14.00 | Prices in Canada VoL’ ¢.®
20 amp. ... 16.00 | 190 $14 50 125 $7°7 oo
SERVICE BATTERY £O0.0f Canada, 137R°“°esva"esAve

Toronto, Ontario

SERVICE BATTERY CO.

704 East 102nd Street Cleveland, Ohic

Service “A” Batteries

[ndestructible rubber case. Two

Complete
withBulb

$14.50

LEBRN THE CODE AT HOME
' 1 OMNIGRAPH

THE OMNIGRAPH Automatic Transmitter will
teach you both the Wireless und Morse Codes—
right in your own home—quickly, easily and inex-
Densively. Connected with Duzzer, Buzzer and
Phone or to Sounder, it will send you unlimited
messages, at any speed, from 5 to 50 words a
minu‘e.

THE OMNIGRAPH is not an experiment. For more
than 13 years, it has been sold all over the world
with a money back guarantee. The OMNIGRAPH
is used by several Depts. of the T.8. Govt.—in fact,
the Dept. of Commerce uses the OMNIGRAPH to
test all applicants applying for a Radio license. The
OMNIGRAPH has been successfully adopted by the
ieading Universities, Colleges and Radio Schools.
Send for FREE Catalog escrxblng three models, DO IT TODAY.

THE OMNIGRAPH MFG. CO., 15 HUDSON STREET, NEW YORK CITY

If you own a Radio Phone set and dow’t know the code—you are missing most of the fun

Young Men —TurnYour Spare Hours Inte Money!

" Earn big profits, prizes. and awards selline RADIO NEWS. SCI-
ENCE & INVENTION, THE EXPERIMENTER, and MOTOR
CAMPER & TOURIST in your neighborhood. We train you as our
salesman and pay you liberally for your time. Worite at once and we
will help you to get started. M. BRIDWELL

THE EXPERIMENTER PUBLISHING CO., 53 Park Place, New York. N. Y.
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The best part of it was missed. Two or
three times he started to finish. No one paid
any attention to him.

It was not until Izzy jerked at his coat-
tails, almost pulling him off the platform,
that he finally came to himself again. Once
down on the ground and listening to Izzy's
explanation he was again the swift-thinking
managing editor. The victory of science was
secondary to a good story.

Izzy explained: « “Taylor, a cub on the
Argus did it,” he said. The cub intended
to put his first regular morning edition in
the plane, not knowing that the Argus editor,
mad as a hornet, thinking that the whole
thing would be a flop, had had the special
article written telling about the failure of
the plane set up, and a special run of the
paper made.

He was following the regular newspaper
custom of telling about an event before it
happened, keeping the specially printed copies
in the office until the news was flashed, then
turning the papers out for circulation. The
Argus had them on trucks all’ the time the
plane was in flight, waiting for official word
that the plane had failed, which of course it
didn’t, and which of course caused the joke
on them. They took ’em off the trucks as
soon as the plane landed. They had a spe-
cial reporter here.

“Micky heard one of the Argus men—
Taylor’s boss at the Holden office—talking
about it while the plane was in the air and
he sent me a message just as you were open-
ing the bundle. I had to wait a second to
get myself organized before I jumped on
the platform.”

“Serves the old fossil right,” cut in the
Old Man. “Hurry back to Holden fast as
you can and write a page one, line story
on this business and be sure vou tell the
Argus story. Say that such procedure is
often done in prize fights and the Kentucky
derby—the extra copies—but say, and be sar-
castic, that the result always happens in such
case. And tell the Argus staff to train their
cubs. Don’t mention his name in the story.
though. Now git!”

And Izzy got.

Ham Co-operation—[s It :
Dead?

(Continued from page 450)

S

The A. R. R. L. may be likened to the
national government of this country, where-
in the district councils would correspond to
the states and the separate clubs to the cities.

Amateur radio is due for one grand ex-
plosion if the separate clubs persist in their
short-sighted methods. The district coun-
cils are just as necessary for the promotion
of amateur radio activities as the states of
the Union are for the self-government of
the people. If the amateurs cannot be rep-
resented in this way, they will never be rep-
resented at all. One point that proves this
is the activity of the Second District Coun-
cil representative at Washington at the time
the White bill was under consideration.
Thousands of letters from individual hams
could never have exerted the pressure that
the personal appearance of this one repre-
sentative accomplished. In the future. the
amateur is going to need representation of
this type more than ever. Years ago it
was not necessary at all, inasmuch as legis-
lators did not concern themselves particu-
larly with the amateur. Today. however,
with the millions of broadcast listeners
throughout the country, many of whom mis-
understand the amateur and his activities,
representation for the ham is a crying need.
If we do not have it. we shall soon go the
way of the dodo. and ham radio will be as
extinct as that bird. If in every district
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This Year —

Better, But Crowding Still Troublesome

Last Year— .

Bad Crowding of Shorter-Wave
Stations

Next Year—
No Crowding!

Straight-Line-Frequency Means—

. KYw, KSD
That the distance on your dials from 535 0545 k
one station to the next adjacent one 10 Meters >
isuniform—throughout the short-wave )
stations, as well as the longer waves. WDAF— /_-)’
' °365% 71 ‘
'ﬁMeEr}K =17
WENR, WEAH <G
266 ©268 |_#RC L 4" L4 9
“2Meters_Lged || A | |5
eters S . z Q
ﬁ;,)( o3 4 L2
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weBH, wasw__ || L] Lep | s a
205% *°207 S\ RETR0 Py N
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ot LA P 20-KILOCYCLE INTERVALS ARE SHOWN:
RN Rk e ALTERNATE CHANNELS OMITTED

FOR CLEARNESS

WAVE CHANNELS As ASSIGNED U.S.STATIONS (BY FREQUENCY)

ALL-AMERICAN

TUNING

All-Amencan Toroid Coils
Type T-1 Antenna Coupler $3.50
Type T-2 R.F. Transformer 3.50
Set of 3 Coils complete . . 10.50

All-Amerlcan Stralght-Lme-
Frequency Condensers
Type C-35 Max. 350 micromicro-
farads (Min. 10.5 mmf.}..... $4.50
Type C-50 Max. 500 micromicro-
farads (Min. 11.8 mmf.) 5.00

Easeand certaintyin tuning —no more crowding of short-
wave stations—no need to buy vernier dials—no gears
or other back-lash makers—body capacity absolutely not

New power for distance reception through close coupling
—tuning of arrow-like sharpness—elimination of all oscil-
lation worries through the self-enclosed endless ma gnetic

field — non-radiating reception: that is Arr-AMERICAN
Toroid Coils — Antenna Coupler and Radio Frequency
Transformers. See them at your dealer’s.

distinguishable — electrical efficiency unsurpassed — on
one-half the panel space: that is the ArL-AMEricAN
Straight-Line-Frequency Condensers.

A new edition of the famous RADIO KEY BOOK, together with complete information about the new ALL-AMERICAN
Straight-Line-Frequency TUNING, is yours for 10 cents, coin or stamps. Send for it today sure!

ALL-AMERICANRADIO CORPORATION, E. N. Rauland, President,4207 BelmontAve., CHICAGO

camoea

A OWNING AND OPERATING STATION WENR—266 METERS
RYFAZAY

ALL-AMERICAN

Pioneers in the Radio Industry
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TO give this detector a thorough and
gruelling test, we sent samples to

United States. We asked the engineers
to do their worst in attempting to burn
out or buff the G. & S. Silk Core De-
tector. NOT ONE WAS ABLE TO
HURT IT! They reported it to be
unexcelled in volume, tone and selec-
tivity. The distinctive feature of this
detector is a brush, made of silk cord,
covered with tinsel, which allows more

1269 Cochran Avenue :

The G. & S. Silk Core Detector

A Greatly Improved Crystal Detector

the leading testing laboratories of the ’

G. &S. RESEARCH LABORATORY [

heat expansion and provides a greater
capacity and larger surface for picking
up the waves.

MonNEY Back GUARANTEE

Try the G. & S. Silk Core Detector at
our risk. If not satisfied, return it and
your purchase price will cheerfully be
refunded. Sent C. O. D. or on receipt
of money order for $1.50.

DEALERS WRITE

: : Los Angeles, Calif.

Our Marvel Cabinet

See our other Styles. 9 styles for 14 sizes of panels

If you want to see the prettiest line of radio cabinets
prices send for 1925 catalog

t “Factory to User”

UTILITY CABINET CO.

'"PHONE 721

WAUKESHA, WIS.

Any Radio Map a Month Old Is

OUT OF DATE

Unless it has a monthly supplementary service

THE AIR-LINE RADIO MAP.AND LOG

never becomes obsolete because it has a patented mov-
able mile-scale. Lists stations by call letters and wave
lengths. LOG shows location: difference in time; power,
meters and kilocycles; Spaces to list dial settings; time
heard; distance and signal strength. Whether you use
outdoor aerial or loop; direction of loop; phones or loud
speaker. It enables you to have a complete and

Individual Log for Every Station

I¢ you do not find this the most complete serviceable
RADIO MAP and LOG published, we will refund your
mon

e PRICE 50 CENTS
At your dealers, or sent pustomd Dealers and Jobbers
te at once.

MULTIVIDER comrmv, Kanens ity Missaurt

FAHNESTOCK CLIPS

“Popular W herever
Radio Is Used.”

FAHNESTOCK Con-
nectors are used by
nearly every manufac-
turer of standard radio
sets. On all batteries
made by the National
Carbon Co. FAHNE-
STOCK makes connec-
tors for every radio purpose.

“THE IDEAL CONNECTOR”
Catalog sent upon request

FAHNESTOCK ELECTRIC COMPANY
Long Island City, New York
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there should be organized an efficient and
active district council, and if every club
would belong to that council and have a
voice in the doings of it, amateur radio would
be far better off. Organizations of this
type are an absolute necessity, so let’s have
them !

This phase of amateur radio is just an-
other instance of the lack of co-operation
among us. Can we not do something about
it and get ham activities on an organized
basis, where everyone will co-operate and
pull together for our mutual benefit?

For our own protection and for the ad-
vancement of ham radio in general, we must
organize! The time is coming when we
shall need this protection. Broadcast pro-
moters are casting longing eyes at the upper
ham band between 150 and 200 meters. If
we want to keep this good old space in the
ether, we may have to fight for it, and to
fight we need organization and co-operation.
Let’s get it now and keep it!

Now that we have considered two cases
of more or less personal co-operation, let
us for a moment consider the type of com-
munications that we hear over the air every
night. Listen in at any time and you will
probably hear something like this. “9XXX,
IXXX, 9XXX u 2YYY, 2YYY, 2YYY.)”
This wxll be repeated for about ten minutes
and then possibly 9XXX will respond, asking
2YYY if there is anything doing. Nine
hundred and ninety-nine times out of a thou-
sand the 2 station will come back with some-
thing like this: “No OM. Nil hr. QSB?
QSA?” The ninth district station will then
give him the desired information, whereupon
the 2 will probably come back with: “Tks
OM Cul 73 Gn.” And if you listen in on
that same 2 station for a while, you will
probably hear him go through the same
process half a dozen times or more. Is this
sort of thing helping ham radio at all? De-
cidedly not. It is permissible for an operator
after retuning his apparatus, to call some-
body to get a report on his note and other
characteristics of his wave. But why must
this be done a dozen times a night and every
mght, week in and week out? And then
again we have the CQ hound. His sole
mission in life seems to be to raise DX
and, in¢identally, hell in general, among the
amateur wave bands. Does this seem to be
co-operation, particularly when a man will
sit down at the key and pound off a con-
tinuous CQ for ten minutes at a time with-
out even signing? The rules call for threc
CQs and three signs repeated three times
and then followed by a period of listen-
ing. If this procedure were followed by
everyone, there would be less jamming on
the air and more room for those few loyal
hams who actually try to handle some traffic.

Two things are the backbone of the ama-
teur organization and are the only reasons
for its existence. They are experimental
work of a constructive nature and the han-
dling of traffic. Those amateur stations who
do not accomplish either of these feats arc
merely run for the pleasure and pastime
of their owners and do not contribute any-
thing toward the advancement of radio. as
applied particularly to the ham. So let us
all try to get together and do the following
things. They will help greatly toward pro-
moting co-operation.

First, promote personal co-operation
among nearby hams, by assisting each other
whenever possible and necessary.

Second. promote good feeling between the
local clubs and the district council and the
A. R. R. L. You will have to do this if
you want to keep ham radio going.

Third, promote co-operation on the air.
Eliminate the interminable CQ hound and
the “Nil hr OM” type of operator who
never seems to have any traffic to start or
to relay. The more hams that handle traffic.
the more ham radio in general will be kept
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You Don’t Need a New Set
You Don’t Need Straight Line Frequency Condensers

All You Need Is the New

0 . : S L F Dials should not be confused with the
brets Stralght Line C};’eq_uancy Results ordinary vernier dial. S L F works

Jrom Any ‘Iype Condenser on an entirely different
: principle.

—
i — .

Fa

< BIARL

If your set dissatisfies
you because it is no
longer selective—

If it fails to bring low
wave stations—

If it crowds many sta-
tions between 0 and

50—
And “gets” very little

| : iy
. o &,
o % 4
e : 7
r Pat. Pend
¥ Patented VARIABLE DRIVE makes
X 3 for sharper t}ming and better dis-
Sl Fate o tance. Spreading of stations »revents
s, WAy “overlapping,” increases . selectivity.
W 3

Pencil marks a permanent accurate
log. Four log segments provide plen-

. . ty room for all stations. No back-

b etween 50 and A Dial and a LOg 1IN ON€ [ash, lost motion or play. Handsome
100_ gold or silver face easily cleaned with
a damp cloth. Carefully and honestly

made. Easily attached. -

If it requires nerve-

racking, hair - trig-
ging tuning— There are ONLY Two Ways

Then you need S L F

Dials! to Bring a Set Up-to-Date!

$330 gach

_ 1--The Expensive and Impractical Way
Gold or Silver Face

Rewire entire set and replace old condensers with
costly straight line frequency type.

Radio Fans _ . .
SLF Dials are being stocked by Amer-  2-= 1 he Inexpensive and Simple

ica’s Best Retailers with vision to see the

T Just remove old dials and replace with the Marvel-

ous S LL F Dials.

Dealers and Jobbers write or wire for details

Bic Tiree Rapio COrPN

16~-22 HUDSON ST.,NEW YORK,N.Y.
T

[ O

www americanradiohictorv com


www.americanradiohistory.com

TUBES.

only
53555‘%3% KITs17%

Here is the ideal Kit to build,
heterodyne. Marvelous results. Contains 1 An-
tenna Coupler, 1 Oscillator Coupler, 1 Special
Variable Condenser, 1 Tuned Filler Transformer,
3 Matched Intermediate Transformers and all
necessary hardware with diagrams, layouts and
complete Super-heterodyne Treatise by Louis C.

the new Super-

AT LAST YOU CAN TELL WHAT YOUR TUBES WILL DO

SUPERADIO
DYNOMETER

HIS revolutionary Meter measures easily, with positive
accuracy, the power of any vacuum tube on the market.
No more do you have to buy a “pig in the poke.”
you can get that “best”
that “right” detector tube.
your tubes when it comes to renewals.

Every Set or Tube Manufacturer, every Jobber and Dealer
will want this necessary Meter.

LA FRANCE CO.,

VACUUM TUBE

Now,
audio or radio frequency amplifier or
And you can always duplicate
Insist on TESTED

Reliable Representatives

wanted. Write for details.

INC.

Billotte. Write today for information.
DE WITT
54 Washburn Avenue, Cambridge, Mass.
Boston Representative
MARTIN, HARTLEY & FOSS, 99 Bedford St.

Chicago Reﬁresentativ.e
WILLIAM A. WELTY & CO., 36 So. State St.

Screw Gri,

DONT SOLDER

ip

Cord Tips /

Looks Right - Holds Tight’

Any of our
Standard Tips
shown below
will run on the
same Universal
Steeve.

N2 632 PRICE74¢

NEW YORK, 157 Chl.mberi 8t

CHICAGO, 15 8. (m.nmn 8t
BOSTON. 31 Bedford Bt - DENYV

TORONTO. No. 7 Crang Avo.

A CORD TIP that requires no solder, no wrap-
ping of the insulation and no tools other
than a pen knife and a small screw driver. Any-
one can attach. it quickly and have a factory finish.

The internal thread of the Universal Sleeve “A”
draws insid= all loose ends of insulation.

The Wood screw “B” inserts in the wire core
of the cord until the head seats (see B:-2) making
an excellent electrical contact.
wedges the cord out into the internal thread of A"’
making a firm mechanical joint.

All parts are of brass, nickel plated.

See our Bulletin No. 36 at your Dealers. If
he hasn't his copy, we have one for him

The Barkelew Electric Mfg Co.
Mlddletown. Ohio, U. S.

BEATTLE, 1041 Bixth Ave. 8,

VER. Bids. BAN FRANCIS!
WABHINGTON, D. C.. Mills Bidg. MINNEAPOLIS 1011 Lumber Ex. LOS ANGBL!“S 44
MONTREAL, 206 6t. Paul Bt. W.

JUST A MINUTE !

e c
PAT. PENDING

A-)
“ae Ra

The Universat Sleeve “A™ has an
internal thread. Screw it on end of
ware.

%m. é;;‘ /\g

. Expose M” of bare wire Insert
wood screw "B locking wire to
. sleeves

This screw also

Saew on any of our standard
Screw Gop Tips shown at left.
CO, 75 Fremont Bt - \ 5
3 8. San Pedro St

F%I‘he Standard

Radio Text Book

12th EDITION

264 Pages of Radio—500 Illustrations.
Size 6 x 9 Inches—DeLuxe Binding.
Genuine Gold Stamped—Round Corners.

PRICE $2.00

Experimenter Publishing Co., Inc.
53 Park Place Bd BS

New York, N. Y,
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before the public and the greater will be
the benefit to those most interested.

In experimental work more than in any
other phase of the ham game does co-
operation become necessary. Where would
we be if there were not an exchange of ideas
between us? The development of the short
wave bands, for instance, would not be pro-
gressing with the speed that it is if a [ew
of the more enlightened and ambitious did
not go a little out of their way to provide
their ham brothers with the results of their
work. Would that more of the hams were
of this type! Sometimes it is as hard as
pulling teeth to get information from a
ham. And then he is usually not sure of
his stuff. He has probably followed in
someone else’s footsteps and so, of course.
has only a superficial knowledge of what
he is discussing. Let's get away from this
sort of stuff, fellows. It only retards the
game. Study radio so that you have at
least a basis to worlk on. Then get away
from the beaten track and try to do some-
thing original. Better still, bring co-opera-
tion into play and get together with one or
two other hams and conduct experimental
work. You will soon find that the results
of pooling your thoughts will be much bet-
ter in the long run than individual work
could ever be. And then, try to help others
who may not know as much as you do.
Show them the right way to go about doing
the things that they are trying to accom-
plish, rather than look down on them just
because they do not know as much about
radio as you do. Remember, we all had to
start somewhere; not one of us was born
with a full knowledge of radio. By letting
the other fellow in on what you know, you
will experience that feeling that comes from
doing a good deed and, at the same time,
you will be helping to advance ham radio.
Let’s go!

A New Super-Heterodyne

(Continued from page 445)

i

adjustment where a “plunk” is heard as it is
turned to the right or negative side. When
it is properly adjusted, no squeals at all
will be heard—when . improperly adjusted.
many will be heard. Reference to the tuu-
ing chart will show approximately how the
dials should be set for different wave-
lengths.

OuUT

Fig. 2.
of the circuit which oscillates at one frequency
and detects at another.

The autodyne frequency charger, part

Balancing is done by first setting both
small condensers all the way in. Then. as
the tuning dials are rotated. clicks will be
heard. If one of the balancing condensers
is turned out, a point will be found where
no clicks can be heard. The condenser con-
nected from grid to filament will generally
have a low setting, while the other balanc-
ing condenser will be all the way in. Once
the receiver has been balanced, it should be
tuned for several days and then gradually
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COMPARE!

' KENMAN 5—MODEL 1926

Since 1913, twelve years, we have been manufacturing the finest grades of radio apparatus. This is
the reason why you, as a discriminating radio buyer, should prefer the Kenman 5 Receiver.

For artistic deSIZN oo e o S —— See it.
For the fine quality of its engineering Examine it.
For Power, selectivity, and diStANCE oo oo Try it.
For clearness without howls, squeals or diStOTHiON ..o Hear it.

Then for price, with any other 5-tube set-Compare it

Compare the Kenman 5 1926 model with any 5-tube receiver at any price. Under
equal conditions, its performance will compare with or excel any receiver of
its kind on the market. You can pay more but you cannot buy more.

Your Money Back If Not Satisfied

Any Kenman dealer will be glad to demonstrate the exceptional properties
of this receiver without any obligation on your part, or if your dealer
cannot supply you we will ship you direct on receipt of price with

a full money back guarantee if you are not satisfied.

Features of the
Kenman Re-
celver.

(ienuine Westinghouse
Bakelite throughout,
synchronized low loss
condensers, calibrated
transformers, a n d
other parts in keeping
with the high standard
we have set. The cab-
inet, 16” x 9”7, is a
work of art, not alone
a radio cabinet but
a beautiful piece of
furniture, two tone
mahogany finish equip-
ped with piano hard-
ware. We have done
away with the bother-
some Dbinding posts,
all outside connections
and loud speaker hook-
up are made by clips,
installation is a matter D l N d d
of seconds. Another ea ers ee e

novel feature 1s the

A—, B— and Ground 2 'b S

all on oxleagélxxlgci‘ilcl)]x(\, tO Dlstrl ute ets F

doing away1 wi ::1 h

howls, d dis- ?

Already Sold AR/

trol voltage and vol-

. also fil t con- .
e e for phone nee. We have on hand many customer orders for which deal- P S
ers will be required for distribution. Write for com ﬂ]lttle buys
plete details and terms. R T

a lot

KENMAN ELECTRIC CO. Inc., 296 Broadway, New York, N. Y.

Radio Manufacturers Since 1913
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CROWE

Stched Metal
PANELS

i
|
i

Sc1ent1ﬁcally correct.
Leadmg authorities in radio give them
the highest rating as a paneling medium.

Among the Leaders
in quality receiving sets
now equipped with Crowe
panels, are the following:

MARVELO

Beddes-R Taon
and Others.

Furmnished to manufacturers, completely
engraved and machined, ready for use.

CROWE NAME PLATE
& MANUFACTURING CO.
Chicago

1749 Grace Street <+«

s If you have an invention and desire to secure a

atent send for our vadence of Invention Blank

and free guide book, ‘‘HOW TO GET YOUR
PATENT.” Tells our Terms, Methods, ete. Send model
or sketen and description of your invention fer INSPEC-
TION and INSTRUCTIONS.

No Charge for the Above Information

RANDOLPH & CO., Dept. 459 Washington, D. C.

Insure your copy reaching you
Subscribe to Radio
News—$2.50 a year. Experimen-
ter Publishing Co., 53 Park Place,
New York City.

each month.

 be noticed.

unbalanced by adjusting one of the con-
densers (CX). If this is done on a weak
station, an increase in signal strength will
Ii the set is too far unbal-
however, the selectivify will suffer.
CONSTRUCTION

The practical construction of a receiver
embodying the super-autodyne circuit, with
either a balanced or slightly unbalanced
bridge circuit, is extremely simple and will
readily be understood by reference to the
various photos and diagrams accompanying
this article. The actual list of parts neces-
sary is given below. They may be of
standard manufactiure, but should be care-
fully selected to conform with the general
specifications, since for the design illustrated
the electrical and mechanical reguirements
have been very carefully worked out to give
best’ results.

anced,

2 (C1, C2) .0005 condensers.

2 4-inch moulded dials,
vernier type pre-
ferably.

1 (R4) 6-ohm rheostat.

1 (R3) 240-ohm potentiom-
eter.

3 (B1, B2, B3) Insulated top bind-
ing posts.

1 (J2) I-spring jack.

—

2-spring jack.
60 K.C. filter with
matched tuning

(Jn
-1 (C5, 211)

condenser.

2 (210, 210) 60 K.C. matched in-
termediate trans-
formers.

1 (L1, 1.2, L3)  Coupling unit.

1 6 gang 199 or 201A
socket shelf.

2 (T1, T2) 31%:1 audio trans-
formers.

2 (C7, C8) .5 mfd. by-pass con-
densers.

2 (C3, ChH .00025 mica conden-
sers with leak
clips.

2 (C9, C10) 002 mica conden-
sers.

1 (C6) .0075 mica conden-
sers.

2 (Cx, CX) 000025 balancing
condensers.

1 (R1) .25- or  .5-megohm
leak.

1 2-megohm leak.

1 On-off switch.

1 S.P.S.T. switch.
1 5-lead color cable.
1 Pair shelf brackets.
é Panel 7x18x%% in.

2 6/32 RH.N.P. 3-
inch machine
SCrews.
2 6/32 R.H.N.P, 1%5-
inch machine
SCrews.
31 6/32 N. P. nuts.
1 length spaghetti.
10 lengths bus-bar.
25 . soldering lugs.

Tools required: 1 hand-drill with drills and
countersink; 1 soldering iron with resin-
core solder and non-corrosive paste; 1 side-
cutting pliers; 1 screw-driver, hammer and
centerpunch.

As soon as the material has been pro-
cured, each item should be carefully exam-
ined to see that all screws and nuts are
tight, and Iugs placed as shown in the photo-
graphs, so that those on the various instru-
ments will point in the best directions for
short leads. Socket springs should he bent
up to make good contact with the tube
pins. Condenser bearings should be ad-
justed to give the desired tension.

The front panel may be laid out with the
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A Super Pat-

lf tern for Super-
il Heterodyne

Set Builders

The simplest, greatest and most revo-
lutionary Radio Pattern- ever designed.
The complete super-heterodyne as
shown above can be built with this
pattern by anyone. The secret of the
marvelous simplicity is the gigantic
blueprints that are drawn the full size
of the super-heterodyne itself. The
blueprmt of the wiring diagram meas-
uring 19%4” x 44” is drawn by a
master radlo engineer, every conceiv-
able measurement is given right on
the pattern so that you need not
measure a single wire.

The price of the complete pattern,
comprising two blueprints, size 1914”
x 44”, and a 16 page booklet size 8”
x 12" and enclosed in an extra heavy
cardboard box printed handsomely in
two colors is only $1.00.

Here is the most wonderful opportu- .l[l.
Hil nity for every radio amateur to have

the finest set yet designed for radio
recexvmg.

MM GET YOUR ORDER IN EARLY nn
OR SEE YOUR DEALER TODAY

PRICE $1 00

At All Radio or News Dealers

The Consrad Company, Inc,

CZ&?’ Fulton St., New York City
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st Condenser
value in the world

catest

COVERS 200 to 600 Meters

J . MADE BOUGHT.SOLD IN VOLUME

This new PILOT Straight-line FREQUENCY
Condenser is presented only in the universally-
recommended 13-plate model (.0003 maximum
capacity), as specified by all authorities for use
in all tuned radio frequency circuits. The
PILOT Condenser is superior to similar con-
densers being offered at many times the price.

‘UNCROWDS' THE DIAL

PILOT Straight-line FREQUENCY Conden-
sers spread the stations evenly over your dial,
eliminating the present congestion in the lower
wave-lengths, making it easy to tune in DX
(i.e.: KDKA at 53 instead of at 17). It avill
pay you to replace your present condensers
aith this NEW Pilot Straight-line FREQUEN-
CY Condenser.

-

S

Rigid, accurate, pre-
cise construction.

Extra - heavy plates,
.032 inches thick.
Genuine bakelite in-

sulation.

Pierced end-plates to
minimize eddy cur-
rents.

Braced rotor - plates
prevent shorting.

Low loss, minimum

insulation.

'A

Quantity production in America’s greatest Radio
Parts factory, plus direct mass purchases by the
enormous S, S. Kresge Co.’s nation-wide organiza-
tion of chain stores, eliminating all in-between profits,
makes possible the production of this finest-quality
Straight-line FREQUENCY condenser to retail at
$1,00—the world’s greatest condenser value! The
PILOT Straight-line FREQUENCY condenser is
being used as standard equipment by a large number
of manufacturers of high-grade radio receivers.

PILOT PARTS USED EVERYWEERE

Manufacturers, amateurs and experimenters every-
where are using PILOT Radio parts. They have
lcarned it is not necessary to pay more for perfect
performance. PILOT parts are superior because they
are designed by leading engineers and built by ex-
perts. PILOT parts are low in price because PILOT
produces more parts than any other Radio manufac-
turer in America.

ON SALE AT ALL S.SKRESGE CO. STORES

o
2%y \)t\\d\.\'
© hagt! AEES e 323 Berry Street

This new PILOT Straight-line FREQUENCY Con-
denser can be purchased complete for $1.00 at any
S. S. KRESGE CO. store.
convenient send $1.00, plus ten cents postage, for each
condenser ordered in cash or Money Order direct to

PILOT ELECTRIC MFG. CO,, Inc.
Brooklyn, N.Y.

Or if no Kresge store is

Made By America’s Greatest Radio Parts Manufaeturer
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Do You Need
More Money?

‘A busy Pennsylvanian
who increases his in-
come regularly every
month through our
spare-time, money-mak-
ing plan.

Sell Us Your Spare Time
At a Big Profit!

HOUSANDS of busy men

and women in all sections of

the country are turning their
spare time into money—easily earn-
ing from $5 to $25 a week through
our practical money-making plan.
‘What they are doing, you can do
t00.

No experience or investment Iis
necessary.. Age, education or
where you live does not matter.
All you need do is take orders for
renewal and new subscriptions to
our four popular magazines—
Radio News, Science and Inven-
tion, T he Experimenter,

Motor Camper & Tourist.

and

We furnish all supplies and in-
structions absolutely free. You

as you start. All particulars will
be sent you immediately on receipt
of the coupon below. Simply fill
in your name and address, clip
out and

-———— Mail To-day ——w—-

E. J. Foley, Box R-10,
Experimenter Publishing Co.,
53 Park Place, New York City.

Please send me immediately, without
obligation, full particulars about your
spare-time, money-making plan.

Name ... . il

begin earning money just as soon .

aid of a rule and scriber, after which the hole
locations should be punched with a center-
punch or nail, and a hammer. After drill-
ing the holes, the panel may be grained
with fine sand-paper-and oil, rubbing in one

INTERMEDIATE TRANSFORMER.
PRIMARY 1400 TURNS

"36 SSE  WIRE

INSIDE-"B" , OUT SIDE - "PLATE "
SECONDARY: 3300 TURNS

*36 SSE WIRE

INSIDE-"R", OUTSIDE - "6RID'
Fi& 2

CORE 007" SHICON STEEL

1 PIECE AS SHOWN 1 PIECE

WITHOUT CENTER PROJECTION,
MOUNT WITH PROJECTION
UNDER PRIMARY COIL
IMPREGNATE IN FOSIN
BEESWAX COMPOUND. .

Fra 3

FILTER
FPRIMARY 250 TURNS
“36 05C WIRE
INSIDE ~"8"  OuTSIDE -~ PLATE ™
SECONDARY 1500 TURNS
36 D5C WIRE
INSIDE="R" , OUT SIDE -"GRID"
IMPREGNATE IN POSIN-BEESWAYX
COMPOUND.
Details of intermediate frequency trans-
formers and filter.

Fig. 3.

direction until the original polished finish
has disappeared. After wiping the panel
off with alcohol, indicating marks for the
dials may be scratched as in Fig. 1 and
filled with Chinese white. The sub—panel
should not be grained.

Correspondence from

Readers
(Continued from page 462)

P T L

would be some excuse if the British appa-
ratus was not so efficient. However, this
is not the case. We in Engldnd were able
to profit by American experience when we
took up broadcasting on the other side just
about two years ago.

I saw one and one-half years of broad—
casting in England before coming to this
country and I have done my share of listen-
ing-in over here during the last eight months.

Most of my listening in England was done
from a spot some twenty-five miles out of
London while here, as you will see, I am
a little closer to the locals. In Encrland I
made it a point not to use more than two
tubes for DX work, a straightforward radio
frequency and detector cir‘cuit. Here I am
using four tubes at present. There was
nothlm7 special about my circuit over there,
and it was long before the low-loss craze
was the vogue. The radio frequency coup-
ling was of the tuned plate type, the tickler
cml being variably coupled to the plate coil
of the R F tube. My aerial was about 100
feet in length, 25 feet high and my house
ina valley—the Thames valley.

In spite of the low aerial and the fact
that T was using only two tubes, I managed
to log KDKA, WGR and WMAS (the Tat-
ter at Dartmouth Mass. I may have the
call wrong) in—if I remember correctly—
October, 1923. Reception of these stations
was verified. This speaks very well of the
broadcasting but without question the appa-
ratus at the receiving end must necessarily
have been pretty efficient to receive at this
range.

Hundreds of amateurs on the other side—
fans, you would call them—have received
American stations on only one tube during

www americanradiohistorv com
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23 (pictured) in
addltmn to its  use
as a ' battery in
strument is being
.us extensively for
“ battery testing
in pI 1ce of hydrom-
eters.

Test accurately
and safely

There’s no substitute for high re-
sistance in a voltmeter for testing
radio batteries, tube voltage, or ex-
perimental work. 60 ohms per volt

- is the Nagel standard, assuring ac-
curate readings and safety against
battery drainage under touch con-
tact or continuous service. See
your dealer or write The W. G.
Nagel Electric Co., 512 Hamilton
Street, Toledo, Ohio.

If you own a “Super-Het” you can test
your “A"” and “B” batteries with one in-
sirumeni—the Nagel No. 62 Voltammeter

MAREL

dnu facturers o

DRY CELLTESTERS -AMMETERS
HIGH-RESISTANCE VOLTMETERS
o VOLTAMMETERS - BAKELITE

HOT MOULDED INSULATIONS

GET A

Handy Binder

for your
RADIO NEWS

Holds and preserves six is-
sues, each of which can be
inserted or removed at will.

Price 65c.

EXPERIMENTER

PUBLISHING CO., Inc.,

BOOK DEPT.

53 Park Place, New York
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QR RECEIVER
\\ THIS KIT
\ CATALOGUE

\

Book contains
36 pages 7x10
inches packed
full of the most
useful and in-
teresting mat-
ter ever put in-
to a radio cata-

7 Kits Shipped on
APPROVAL

Send No Money
Quick Shipment

Transportation
Paid

- Lowest Prices | B e

Revolution “Build Your Own”’

3 ThisFree Book Tells Book explains what
New 1925 “‘Rasco”’

Ahout the Marveis of Radio——How it Heips AIl and
Catalog No. 12

CONTAINS 75 VACUUM TUBE
HOOK-UPS, 300 ILLUSTRATIONS
500 ARTICLES, 100 PAGES

All Armstrong Cireuits: These im-
portant circuits are explained clearly,
all vulues having been given, leaving
out nothing that could puzzle you.
Just to nume a rew of the Vacuum
Tube eircuits: The V.T. as a detec-
tor and one-step amplifier; all Arm-
strong cirveuits; one-step radio fre-
queney amblifier and deteetor; thiee-
stage audio frequency amplifier: shoit
wave regenerative ci 185 1-stage
radio frequency amplifier; radio and
audio frequency amplifier; induetively
coubled amnlifier; all Reflex Cireuits,

Brightens Every Home—Gives List of Broadcast Sta-
tions—Specimen Programs—And How Programs are
Made UP—Answers the Questions, “What Set Shall 1
Buy,”” and How Much to Pay—Descrifies ““No-Sod-er’’
Wiring System—Explains How to Get Your Own Radie
Outfit Without Money—How to Save $65.00 in Five
Hours—How to Make Money hy Going Into Business for
Yourself and Buifding Sets for Others—Tells Where
Orders are Awaiting You—Where and How You Can
Transact Your Business—CONTAINS DETAILED DE-
SCRIPTIONS AND FINEST ILLUSTRATION OF
LARGE NUMBER OF BEST KITS IN EXISTENCE
AND QUOTES LOWEST PRICES—Lists Full Line of
Radio Parts and Accessories—Explains Qur Fair, Easy,
Liberal, Golden-Rule Plan of Doina Business. You
Need 1t. Send Coupon or letter NOW.

DON’T EVEN THINK OF BUYING
A SET OR KIT BEFORE YOU SEE
OUR KIT CATAJ.OG

RADIO SPECIALTY CO.

wwWwW americanradiohistorv com

Kit Div. 245F, GREENWICH ST.
679X NEW YORK CITY

you want to know

About new revolutionary way of assembling your
radio set from our many kits—no solder, no bus
bar, no poor connections, no waste of time, no
skill required, no dissatisfaction, no tools needed
except common screwdriver and pliers. Even a
boy can quickly assemble a complicated kit.

M (i it i Tt i et e et et
RADI10 SPECIALTY CO., Kit Div. 679X.
245F Greenwich St., New York. .
You may send me, without charge or obligation.
your KIT CATALOG NO. 14 (
| toa No. 12 ().

) RASCO CATA-
1 am intercsted chiefly in ]
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LobKj HERE FOR
THE g4

RED STRIPE

Used by the United States Navy and Signal
Corps for over nine years. Dilecto is the

strongest, safest radio panel that can be
made. Look for the identifying “Red
Stripe” that sets apart Dilecto from its
imitators.

! THE CONTINENTAL FIBRE CO.
) Factory: NEWARK, DELAWARE

Service on_Dilecto, also Contex, Conite, and
Vulcanized Fibre, from:

NEW YORK SAN FRANCISCO
250 Palk Ave. 75 Fremont St.
CHICAGO SEATTLE
Wrigley Bldg. 1041 6th Ave., So.
PITTSBURGH LOS ANGELES

Farmers Bank Bldg. . 307 So. Hill St.
Offices and Agents Throughout the World

(distinguished by its red stripe)

Y. M.C. A. Radio Institute

Courses in Radio Operating and
Radio Construction. Expert .In-
structors—Thorough Courses. Em-
ployment Service, Dormitories—
Restaurant—Club Privileges.
Write for booklet
“Opportunities in Radio”

158 East 86th Street, New York City

CLASS 25¢PING

WY DIRECT FROM THE MAKER
CATALOG FREE y38,
' | Either pin shown made with any 3 fetters and 2. %
k qures 1 or 2 colors enamel. Sitver plate 254
a. $2.50 doz. Sterling silver. 40¢ ea.. $4.00 doz. / B

/ BASTIAN BROS. C0.

3450 637 ' Bastian Bigg.,, Rochester. N. Y. 2534

Both broadcaster and re-

the past winter. r
good to accomplish

ceiver must be pretty
this. . & .
Some . pretty. good crystal records have
been made over there, too, whiclh all points
to “efficient transmitting gear.”

Mr. Howe overlooks the fact that con-
ditions on both sides of the Atlantic may
differ, although it may be the same day of
the week. The fact that he sailed down the
middle of the Atlantic and received Ameri-
can stations and not British stations proves
nothing. I have at times received WGR in
England better than Berlin. On occasion
I have sat up and listened to American trans-
missions for hours, but in attempting to do
so on the following evening, have failed to
detect even a faint carrier wave, although
apparently atmospheric conditions were O.K.
WBZ has been heard in London every day
for a week this last winter and on the fol-
lowing week another American station al-
together would come in well, to the total ex-
clusion of WBZ. There are too many un-
knowns in radio yet to criticize one another’s
apparatus by individual results.

Some weeks ago the R. C. A. relayed 5XX
about five times better than I ever heard
KDKA relayed in London. That—if I took
Mr. Howe's attitude—would prove that 5XX
is better than KDKA and that American
receiving apparatus is not consistently satis-
factory because it failed to get 5XX the
following week. But instead—I think that
it was the finest piece of radio work ever
accomplished. It required the best of .appa-
ratus and operators at both ends.

When I came over here I brought British
tubes with me and these I used until they
one day came to an untimely end. I sub-
stituted them for Ammerican tubes and have
noticed not the slightest difference. As I
said above, I am using a four-tube set. My
aerial is 200 feet in height—not badly
screened, but I have failed in eight months
to get out further than Dallas, Tex. I
don’t blame American apparatus—it is fine,
the same as is the British—but I blame local
conditions which cannot be helped.

Mr. Howe may be interested to know that
I spent eighteen months answering on an
average 2,000 questions a week addressed
to the radio publication for which I was
working and no charge whatever—not even
postage—was made for this service.

The American method of mounting the
tubes and so forth on a baseboard behind
the panel is rapidly spreading over on the
other side. We must all live and learn. Mr.
Howe's remarks re the British tube socket
—which I'll admit I don’t care for as much
as the American socket—are grossly exag-
gerated and only the clumsiest person would
burn out his filament when inserting the tube.
People often judge from their own experi-
ence only.

He adds, or rather gives the impression,
that a good pair of phones sell for $15. 1

paid $2 for a very good pair before leaving -

London.
American radio fans are probably more
advanced technically than their British

brothers—taken as a whole, that is, owing
to the fact that they have had two years
more experience at the job. Very few ama-
teurs in England use more than four tubes
and the super-heterodyne is hardly ever seen
on the other side.

I hope that these few remarks will in-
terest you—Mr. Howe.

L. W. Corserr,
N. Y. Representative, Popular Wireless.
106 West 81st St., N. Y. C.

IT IS, AT THAT!

“Pa, what is meant by three stages of
amplification ?”
“Oh, that's when your mother and two
of her neighbors get together.” }
Contributed by William A. Heitler.
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ORCHESTRION De Luxe

With Tone Arm of Bent Wood

Certificate
No. 870
S, e
RTINS |
WONDERFUL REPRODUCTION!

Orchestrion de Luxe is a superb musical instrument for
radio recebtion. Tone arm built entirely of bent wood
from the best tone-repreducing spruce-pine and maple.
Designed and Derfected Ly an expert violin maker and
now built for you under his persenal supervision.

With Orchestrion de Luxe yeu are free from all the
rasping, tinpanny sounds so eften found in metal or
moulded-plastic loud speakers. Reception is clear as a
bell. All the bheautiful tones reach you as sweet and
fovely as when they enter the microphone at the broad-
casting station.

You will never attain complete enjoyment and fullest
benefit from your radio until vou. have listened to a pro-
gram through Orchestrion de Luxe. Hear Orchestrion de
Luxe demonsirated at your favorite radio store. If your
dealer cannot supply you with Orchestrion de Luxe send
direct to our factory. Our guarantee lets you be the
judge of its superiority. Write for free literature.
Radio Dealers: Write for our attractive proposition.
Quantity producticn insures prompt delivery.

RADIO CABINET COMPANY
2123 Olney Street Indianapolis, Indiana
Radio News Laboratories Certificate of Merit No. 870

‘What Your Father

Should Know

If Your Father Is 40 Years or More of Age,
You Should Call His Attention Immedi-
ately to This Important Message Which
Will Help Him to Live Longer and Happier

When Men reach the prime of life, 659% of them—
according to medical authorities—are vietims of & disorder
that robs them of much of their energy, mental and physi-
cal vigor, and general well being, This disorder is often
confused with bladder trouble, because frequent nightly
risings is one of the symptoms. Other symptoms often
include chronic constipation, aches in back, feet and legs,
headaches, increasing blood pressure and dizzy spells. In
the Dpast these conditions have been often misconstrued as
merely signs of approaching age. But now a well-known
American scientist has shown in over 20,000 cases that
Drostate gland disorder was Qquite often the real cause
of this irouble—and that a simple, drugless hcme treat-
ment would give quick, positive relief in a simple, drug-
less, hygienic manner. Prostate gland trouble yearly brings
thousands of men to the oDerating table, causes thousands
of deaths. An ethical organization is spreading the news
of this great scientific step forward and has already brought
amazing relief to thousands of men. You may be saving
the life of your father, or an older friend, by reading this
notice to them. And if they are interested, you should see
that they write at once for the free book. Just send a Dost-
card or letter to the Electro Thermal Company, 6049 Main
Street, Steubenville, Ohio, or their Western Office, Debt.
60-P, 711_Van Nuys Bldg., Los Angeles, Calif., the con-
cern that is distributing these hooks free. But act at once
for the edition is limited.

CERAT: - .
The “Windham” Wire
Former
; . A Handy Tool for
Electricians, Radio
Fans and Mechanics

This rugged little tool
not only makes accurate
loops or eyes for No. 4,
6, 8 and 10 screws but
will make either sharp or
easy radius right angle
bends and the sharp cut-
ter will cut the toughest
wire as well.

It is drop forged of the
very best steel and care-
fully tempered in oil

Retails for $1.25. Dealers
and Jobbers send for full
information. Desirable ter-
ritory still open.

THE GOYER COMPANY

Willimantic, Conn.
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igh Salaries
and you can make yourself |What Some of Our_
independent for life by un- |Students Say of This

Course:

earthing One Of Chemistry’s I have not written since I received the big

set. I can still say that it far exceeded my
O anticipations. Since I have been studying with

et und scovere secre ts your school I have been appointed chemist for
y l e the Seranton Coal Co. testing all the coal and
ash by proximate analysis. The lessons are
helping me wonderfully, and the interesting

Do you remember how the tales of pirate gold used to fire sosaingelia fies féigglit\%n()fl{nfl\els’sl]go%?t
your imagination and make you want to sail the uncharted Exg e : N :
seas in search of treasure and adventure? And then you 1 wish to express my apprgciati(?)\ of your
would regret that such things were no longer done. But that | Domit, ten e Benerat Bhoctrto Co. T n-
is a mistake They are done—today and everyday—not on | feul t st s sudent seioeshns e o
desert islands, but in the chemical laboratories throughout lines, but the fact that I had a recommenda-
your own country. Quietly, systematically, the chemist works. | (o from @ reliable school no dowbt o e
His work is difhcult, but more adventurous than the blood- job.—H. VAN BENTIIUVSEN, )
curdling deeds of the Spanish Main. Instead of meeting an | your ar Blycembeonigmer CRbanmhlcised Sl
~early and violent death on some forgotten shore, he gathers ;{30%{{%“_]1{?"“ graduate this year.—J. M.
0’CONOR SLOANE, wealth and honor through his invaluable contributions to hu- I find vour course excellent and your instrue-
. Ak, A, LL.D.. Th.D, manity. Alfred Nobel, the Swedish chemist who invented | tion, truthfully, the clearcst and best assem-
Nowd Dyirwor. Leeurerand 30- | dynamite, made so many millions that the income alone from | Be07A IS ity Ry v 10
i_cu'u Chcm_ical‘_Snvio‘t) :'nlx_([ lu[prng- his bequests provides five $+0,000 prizes every year for the From the time I was having Chemistry it
Sendovementc ta N "eredit, Not | advancement of science and peace. C. M. Hall, the chemist | 185 "eJ, 06 S SRINGG 1 e, 80 10
g;};yfg;lsyg?sSblg?tml?p(“\\l'lagsmfo(;henl;:g; who dlSCOV.el'ed how to manufacture aluminum made millions friends, and ln'gi‘ng. them ﬂ) I)ecnme“ meml?‘elci
years, engamed in commercial through this discovery. F. G. Cottrell, who devised a valu- ook [an forgarization"GHISHEES, [BIN
e R able process for recovering the waste from flue gases, James I shall always recommend your school to my
Gayley, who showed how to save enormous losses in steel | fiiends andJet thew kuow how simple your Jes-
manufacture, L. H. Baekeland, who invented Bakelite—these T am more than pleased. You diz right in
are only a few of the men to whom fortunes have come | g et I gm won fo st somerers
through their chemical achievements. you—A. A. CAMERON.

I use your lessons constantly as I find it
more thorough than most text books I ean

)
.—WJ. H. TIBDS.
Now IS the Tlme to Sec’rul:snklnpr lyou for your lessons, which I find

not only clear and_concise, but wonderfully

t d | h hd t interesting. 1 am—ROLT. H., TRAYLOR.
u y emls ry I received employment in the Consolidated
Gas, Co. I appreciate very much the good

gervice of the school when a recommendation

Not only are there boundless opportunities for amassing was asked for.—J0S. DECKER.

wealth in Chemistry, bhut the professicn affords congenial
employment at good salaries to hundreds of thousands who
merely follow out its present applications. These appli-
cations are innumerable, touching intimately every business and every product in the world. The work of the /
chemist can hardly be called work at all. It is the keenest and most enjoyable kind of pleasure. The days /

in a chemieal‘]uboratory are fllled with thrilling and delightful experimentation, with the alluring
prospect of a discovery that meay spell Fortune always at hand to spur your enthusiasm.

You Can Learn at Home V4

To qualify for this remarkable calling requires elaborate specialized training. TFormerly it was /

necessary to attend a university for several years to aequire that training, but thanks to our

hizhly perfected and thorough system of instruetion, ¥ou can now stay at home, keep your /CHEMICAL
position, and Jet us educate you in Chemistry during ycur spare time, Even with only common / INSTITUTE
schanling you can take our course und equip yourself for immediate practical work in a chemical

laboratory. Dr. Sloane gives every one of bis students the same careful, personal super- /OF NEW YORXK

vision that made him celebrated throughout his long career as a college professor. Your .
instruction from the very beginning is made interesting and praetical, aﬁld r\’\'c supply you / Home Extension
with apparatus and chemicals for performing the fascinating analyses and experimental Division 10
. . work that plays such a large part in our methed of teaching, and you are awarded the / 66-R—West Broadway
Experlmental Equ]pment Institute’s official diploma after you have satisfactorily completed the course. New York City

. M

onthl m Please send me at once,
Furnished to Every Student ) Easy y Payments ioas S0y hilEayn Bn o
You don’t have to have even the small price of the course to start. You can part, your free Book ‘‘Opportuni-
We give to every student without additional charge this [B“ for tit ftnr sr_nnl(l“npslgntilsll}ve?!‘flﬂlllél‘t-_S——qsr?dSli“li‘]ll ]that S’OU_U“'_O'}T‘: feel t{}em. ties for Chemists,” and full par-
chemical equipment, including forts-nine pieces of labora- ]“’ .C‘:S_ @ tﬁ‘éit)(;ere W R DT \\'Ciﬁl( ‘;Sl every ““h-o 0‘9"1 1e ticulars about the Experimental Bquip-
tory apparatus and supplies, and forty different chemicals chemistry outdit Gty hemi v with our course urgD A, nent given to cvery student. Also please

and reagents. 'These comprise the apparatus and chemicals ©Of monthly pavments places a chemical education within the reach of

1 5 . . bout ¥our plan of payment and
3 Sl e op " everyone. Write us and let us explain our plan in full—give us the tell me a e

ll:i’;?‘yf?\l'ooté‘cil egé]\'eréglrt':‘lzfiﬁln(;‘tmol\nlvm ﬂghca c:z’ll;;se("or Tt‘,}:ee gltx%%% opportunity of showing you how you can qualify for a highly trained sour sneetal 30 day offer.

but also as a useful laboratory accessory for performing technical position without even giving up your present employment, /

countless experiments. Special 30 Day Oﬂer

Resides furnishing the student with his BExperimental /NAME
Equipment, we are making an additional special offer for /

CHEMICAL INSTITUTE 30 " Sefi toans or full intormation and ires."

book ‘‘Opportunities for Chemists.”” Send the coupon . N 06 oo can
OF NEW YORK Inc right now while it is fresh in your mind. Or just / ADDRESS .o.ovcones seayes g Sed
| b ° write your name and address on a postal and mail
HOME EXTENSION OIVISION (0 it to vs. But whatever you do, act today before /
this offer is withdrawn. / STATE N
T WAIT—MAIL COUPON NOW! CITY.......

66-R—WEST BROADWAY NEW YORK CITY DON'T B
- # R.N., Oct. ’23
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Complete with
2 bulbs. $14.00
without bulbs
a5t of Rackies.

Quickly, Quietly, Safely
The New TWIN BULB

ﬂANDY@ARGER

Chargcrs as well as other radio equip-
ment have been improved. That is why
we have the New Twin Bulb Handy
Charger. Itis the last word in battery
chargers. Regardless of make or voltage
it will charge your ““A’* and “B”* Stor-
age Batteries at a fast rate and without
the slightest noise. The Twin Bulb
Charger cannot discharge or overcharge
your battery, therefore it is particularly
adaptable to overnight charging.

The ““push-pull”” method of charging is
employed by this new Twin Bulb
HANDY, using both halves of the AC
wave. This advanced principle accounts
for the fast rate of charge. See your near-
est radio dealer about this new charger.

InvERSTATE ELECTRIC Co.

§, 4341 DUNCAN AVE. - - sT.10UIS 4
$1000

SAVE 3vear

$35 to $50 a Week

After short course in RADIO. LI-
CENSES a specialty. Instruction in all
branches. FALL term begins SEPT.
14th. Positions secured for graduates.

FREE
FREE

Send -for free Sample Code ILessons.
Scholarships for a few lucky ones.
catalogue and full details from

MASS. RADIO SCHOOL

18 Boylston Street
Boston, Mass.

Insure your copy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a year.
Experiréenter Publishing Co., 53 Park Place,
N. Y. C.

v

The Vacuum Tube and

Photo-Electric Cell
(Continued from page 427)

duced (as in the case of slight illumination
of the cell), this dissipation may, on the
contrary, be as rapid as the collection- of the
charge. )

In these circuits the insulation of all parts
play an important role. In particular, if
the exterior grid of the two-grid tube is not
perfectly insulated, a time will be reached
when the quantity of electricity so lost will
equal the quantity of electricity carried by
the photo-electric current. The potential ad-
justs itself to a value corresponding to this
state of equilibrium, and from this results
a limitation of the system. With a very
well insulated tube, a condition could be
established in which, during the instant fol-
lowing illumination, the maximum current
produced by positive ions arriving at the ex-
terior grid is of the order of 10~* ampere.

It is necessary to note that if the photo-
electric current is only slightly greater than
10~ amperes, the variations in potential of
the outer grid are slow because of the
capacity of this grid. This is also true of
the variations of the inner grid current. The
value of the current to be measured is there-
fore determined, not by the total variation
of current between the inner grid and fila-
ment (since this variation will be the same
in all cases, the current reaching zero), but
by the specd of variation of this current.
One notes, for example, the variation of cur-
rent during a time, t.

Here are some brief indications of the
applications to which this new device has
been put. The realization of these applica-
tions is due chiefly to Mr. Jouaust, for it
is he who finally developed the apparatus
after having taken an important part in es-
tablishing the basic principles.

It is of very great interest in astronomy
and- in geodesy to be able to register with
very great precision the instant when a pen-
dulum passes a particular position during
each of its oscillations. Generally an elec-
tric contact is employed for this purpose;
a metal strip or a drop of mercury, with
which the pendulum makes contact at each
oscillation. Now a material contact, light
as it may be, between the pendulum and an-
other body, causes a disturbance in its oscil-
lations. If it is a tlock movement which
closes the electric contact, experiments have
shown that variations of about a hundredth
of a period are produced. By placing a
small mirror on the rod of a pendulum, in
such a manner that at each oscillation a
luminous ray is reflected during an extreme-
ly short time onto the photo-electric cell
connected, as has been described, to am-
plifiers, a graphic register of the photo-elec-
tric current is easily obtained by means of
a recording instrument. A sudden indenta-

tion of the line drawn by the recording pen
of the instrument is produced at each oscil-
lation of the pendulum.

The first application of this device was
made jointly by Colonel Perrier and Captain
Schmerber, of the Geographic Service of the
French Army, on a geodetic pendulum for
the measurement of the gravitational con-
stant. This application was communicated
at a meeting of the International Geodetic
and Geophysical Union in Madrid in 1924.

Another application was made on a mas-
ter pendulum at the International Time
Bureau (Paris Observatory) situated in a

shaft at a depth of 27 meters. TFig. 6 repre-
sents the optical arrangements of the in-
stallation designed and constructed with the
assistance of Mr. L. Joly. The cell and the
amplifying devices could not be placed in
the shaft because of dampness. It was neces-
sary to arrange them at the top of the shaft.
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Is Your “B” a Worker or a Drone ?

Your Set Deserves

TheBrant B Battery

100 Volts
" In One
Compact

As Good as It Looks

All the advantages of a good storage
battery combined with cleanness and
compactness of dry battery.

Ask Your Dealer

BRANT BATTERY CO.

1622 W. 16th St., Los Angeles, Cal.

IMPROVE YOUR RECEPTION

X-L VARIO DENSERS

FOR GREATER DISTANCE, VOLUME
and CLARITY

Endorsed and Used by the Foremost Radio Engineers

MODEL N—Capacity range 1.8 to 20 micro-miero-
farads, for balanee in Roberts two tube, Browning-
Drake, MecMurdo Silver’s HKnockout, Neutrcdvne and
tuned radio frequeney ecircuits. Price $1.00

MODEL G—Two capacity ranges, .00016 to .00053
and .0003 to .001 \licrofarads, for the Cockaday cir-
cuit, filter and intermediate frequency tuning in suner-
beterodyne and positive grid bias in all sets. Price $1.50
X-L RADIO LABORATORIES

2426 Lincoln Ave. CHICAGOD

‘BponavED’
5]

e

LOUD EVERYWHERE, A SIZABLE M
CHUNK——SENSITIVE ALL OVER. |8
ATTRACTIVELY MOUNTED Y

PRICE 50c POSTPAID

PRICE $1.922

POSTPAID

FIXED DETECTORS- |
s LOUD «» CILEAR.

NICKEL Especially Adapted
%ok

REFLEX

PAT APPLIER FOR

THE KEYSTONE PRODUCTS CO.
168 Gardenia Avenue,

DURABLE

Fi ROYAL OAK,

MICHIGAN
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' Build Better Radio Sets
with Ragemco Tools

20

SAVE
TIME

AND

MONEY

LTI

Radio
Tools of

OU cannot do good work without the proper tools.

We ship, direct to your door, any of our tools espe-

cially made for radio uses. Many of these tools are
different from any you have ever seen.

Tools of Every Description for Every
Conceivable Purpose

Radio Tool Set

Tool Chest

Hollow Handle Tool Set
“Yankee” Hand Drill
“Hollow Handle” Hand Drill
Circle Cutters

Long Sharp Nose Side Cutting Plier
Side Cutting Nipper

Combination Plier

Wire Bending Tool

Set of Three Screw Drivers
Three-in-one Nut Wrench

Screw Starter Driver Bench Vise

Serber ‘and Mark Rietiic Soldering 1 every des

criber an arger eciric olaering iron -
SEND FOR ..
THIS FREE SAVE MONEY AND TIME cription

TOOL Send for our Special Tool Circular “A”. You will be astonished for every

at the remarkable tools we have for your work, that simplify set o

CIRCULAR building, and you will be delighted at our low prices. purpose

THE RADIOGEM CORPORATION, 66 W. Broadway, New York, N. Y.
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The TROPADYNE

The Superadio—the Only Receiver
with “Tunable” Intermediate

Every
Circuit a Transformers
Separate The new Tropadyne circuit is spreading like wildfire. Front pages of

many radio magazines and newspapers are featuring this circuit. The secret
of its tremendous popularity is in the TUNABLE Intermediate transformers

Color

The new Consrad Pat-
terns contain every pos-
sible idea that will be of
assistance to the user of
these patterns while con-
structing the receiver.
The latest innovation is
the printing of the wir-
ing diagram on the new
patterns in four colors;
thus, GREEN for the
Tuner-Oscillator circuit,
YELLOW for the low
potential wiring or “A”
battery circuit, RED for
the plate and “B” bat-
tery circuit and WHITE
for the grid circuit.

called Tropaformers. Tropaformers enable you, after the setis built, to tune
the intermediate transformers so that you have no worries about balance.
They take a big question mark out of your Super-Heterodyne.

Consrad is again right up to the minute by publishing in its usual com-
plete form a pattern on the authentic Tropadyne circuit. This pattern con-
tains two extra large sized blueprints (19 by 22 inches). The blueprint of
the wiring diagram is printed in the latest Consrad method explained else-
where on this page. With these blueprints comes a large 16-page booklet
complete in every detail, fully illustrated and written in plain understandable
English.

Altogether every modern aid toward making a radio diagram easy to
understand and easy to follow is incorporated in this latest Consrad Pattern.

SOLD BY ALL RADIO AND NEWS DEALERS
PRICE 50c EACH
Published and Distributed by

The Consrad Company, 233 Fulton St., New York, N. Y.
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The s .
SUPER-HETERODYNE N\

USE THIS BLANK TO ORDER

Just clip out this coupon, check the patterns or books
you want and mail it to wus with full remittance.

The Consrad Co., Inc.
233 Fulton St., New York, N.Y. . .

Gentlemen: I have checked below the patterns
and books I desire. Enclosed find $............ , the full
price. Kindly send me the items checked postpaid.

Consrad Patterns—50c¢ each

...No. 2. How to Make a Two-Stage Amplifier.
...No. 4. How to Make a Reinartz Receiver.

...No. 5. How to Make a Reflex Receiver.

...No. 6. How to Make a Cockaday Receiver.

...No. 7. How to Make a Neutrodyne Receiver.
...No. 8. How to Make the Autoplex Receiver.

...No. 9. How to Make the S. T. 100 Receiver.
...No. 10. How to Make the Ultradyne Receiver.
..No. 11. How to Make a Five Tube Cockaday Re-

ceiver.
...No. 12. How to Make a Portable Receiver.
...No. 13. How to Make a Harkness Receiver.
..No. 14. How to Make the Original Genuine Super-
Heterodyne. List $1.00.
...No. 15. How to Make a Low Loss Receiver.
...No. 16. How to Make a Tropadyne Superadio.
..A. Radio Map of the U. S, on Cloth.
...B. 20 Radio Diagrams and Hook-ups. New Edition.
..C. All About Aerials and Their Construction.
D. Radio Amateurs Practical Design Data.

Here’s the finest, most
complete book of data
and information ever
compiled on the Standard
Super-Heterodyne.

This is the big book of instruction and information on the
various standard “supers” in common use today; a com-
plete, up-to-the-minute, impartial 64-page book covering all
the builder or user of this type of set might want to know.
The Super-Heterodyne is written by a radio authority who
not only has years of trade and practical experience but is
constantly designing modern radio apparatus. It is a handy
useful size, 514 x 7% inches, printed clearly, profusely illus-
trated, easy to read and bound with a handsome two color
cover.

Radio Books—25c each

1. Tips for the Radio Constructor.
2. How to Make Practical Radio Receivers.
3. Radio Questions Answered. :
.. 4. Radio Frequency Amplification.
..No. 5. Loud Talkers and How to Build Them.
6. How to Tune Your Radio Set.
7. One Hundred Radio Hook-ups. New Edition.
8. All About Radio Parts. A
o 9. History and Operations of Vacuum Tubes.
...No. 10. The Neutrodyne and All About It
...No. 11. How Radio is Received.
...No. 12. How to Locate Troubles in Your Radio Set.
...No. 13. Reflex Radio Receivers.
..No. 14. The Super-Heterodyne Theory and Construc-
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: ’ tion This is the very latest of the complete library of Experimenters
o : Handbooks on radio, a list of which is printed on this page.
¥ . These books are complete practical guides to almost every
: SpeClal BOOkS };‘nhportant phase of radio transmission and reception.

1 . , . - e famous Consrad patterns are also listed on this
: ....Radio News Amateurs’ Handibook............ $1.00 coupon for your convenience, They are radio’s finest pat-
g ----Radio Log Book....................... coeee 7250 terns for the building of the most successful standard
: ....Wireless Course in 20 Lessons—Leather Binding 2.00 receivers.

....The Radio Instructor ........................ 1.00 e .
M 10 11 ) : You can get any of these books or patterns at your radio
: ... The Radio Listeners’ Guide & Call Book....... .35 or news dealer or direct from us by using the coupon
i - - The Radio Review, 35c the copy...... $3.50 the year attached to this page. )

1
i

Name i e e e
1 Name The CONSRAD COMPANY
: Address ..o i e BB50600 Sole distributors to the E. 1. COMPANY
' 233 Fulton St. New York, N. Y.
H(&157 acaan0aaa0a0aa089080980055 00 State............... ) :
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L. L, L, and L, represent lenses, M and N,
mirrors, D, and D,, screens provided with
narrow slits, F, and I',.

For the requirements of the International
Time Bureau which must compare the move-
ments of six pendulums by means of hourly
telegraphic signals transmitted by the Eiffel
Tower station and by stations at Lyon, Bor-
deaux, Saigon and Annapolis, U. S, etc., it
is necessary to dispose theramplifying appa-
ratus in such a manner that it is possible to
record the illuminations due to the oscilla-
tions of the pendulum and to listen by tele-
phone to the tick produced by the currents
generated by these same rays of light. By
this means it is possible to use the method
of coincidence of these ticks when it be-
comes necessary (Fig. 7). This arrange-
ment presented no serious difficulty and the
system was put into regular use at the end
of January, 1925. Measures are being taken
to verify, with a high degree of precision,
the isochronism of the successive illumina-
tions due to the pendulum. g

(=) PHOTOELECTRIC CELL

Fig. 5. The path followed

by the light rays in the
apparatus used for check-
ing timing instruments.

NCANDES(ENT LAMP.

pENDULUM —{' )

All the timing instruments of the Inter-
national Time. Bureau will be provided. with
optical recording devices such as that just
described. Although tlie pendulums of these
time-pieces sustain only the extremely small
force of the spring maintaining the vibrating
clock movement, it is certain that this force
cannot be rigorously constant, and is the
cause of little irregularities in the period of
oscillations. We have therefore developed
a pendulum in which the clock movement is
eliminated and which consists simply of a
pendulum on the rod of which is fixed a
small mirror designed to train a small ray
on the photo-electric cell. The current of
this latter after amplification actuates an
electromagnet which maintains the pendulum
in vibration. ‘The woscillations of the pen-
dulum are therefore maintained without any
material contact other than at its point of
suspension.

In the case of the geodetic pendulum for
the measurement of the gravitational con-
stant, the amplified photo-electric current,
which serves to record the oscillations of the
pendulum, can be employed at the same time
to actuate a small electric peandulum which
serves to count the number of oscillations,
as in the preceding device.

The astronomer, determining the time by
means of a meridian telescope, observes the
instant when a particular star passes the
cross-hair of his telescope, and at each such
instant closing an electric contact with his
hand would send the current through the
recording instrument (chronograph) on
which, at the same time, the oscillations of
the clock pendulum are recorded. There is
evidently an interval between the instant
when the star passes the cross hairs and the
instant when the record is made on the chro-
nograph. In addition, this interval is varia-
ble. This, then, is a source of serious error.

We have tried to record, by the action of
the light of the star itself on a potassium
cell, the instant when the star is eclipsed
by the cross-hairs of the telescope. Interest-
ing results have already been obtained with
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Results and Prices never

before achieved. =
SENSATIONAL NEW MODELS RY

1| 11 s

AREEID R G

33820

i ) |

Reg.
U.S. Pat.
Office

to 515090

The chhardson Console

A beautiful mahogany console, artistically
and unostentatiously constructed. that will
enhance the appearance of any room.

Two-tone mahogany cabinet with sloping
panel and enclosing loop for set.

Sloping panel cabinet,
shows same care and result of skill ap-
plied to all Richardson products.

mahogany finish,

with the 3-dial, 5-tube

tuned

$75

set.

$95 lar coils,

radio frequency set.

$150

radio frequency

with the 2-dial binocu- -
5-tube tuned

with the 7-tube, 2-

dial control, binocu-
lar coils, 3 stages of tuned radio
frequency, detector, 3 stages of
audio frequency amplification and
self-contained loop set.

(Neutralized by Boyd Phelps method)
g
The
Richardson Imperial
$75 with the 2-dial control,
binocular coils, 5-tube

tuned radio frequency set.
with the 7-tube, 2-

$ ]. 2 5 dial control, binocu-

lar coils, 3 stages of tuned radio
frequency, detector, 3 stages of
audio frequency amplification and
self-contained loop set.

(Neutralized by Boyd Phelps method)

< &

The

Richardson Sophomore
—a vear ahead

$ 3 8 5 A 5-tube, tuned
[ ]

radio frequency
set with 3-dial control, rigidly con-
structed and wired with the famous

Ricuarpson Rapio INCORPORATED

LOS ANGELES PHILADELPHIA

Richardson “Can’t go wrong” wir-
Ing system.
CLEVELAND CHICAGO BUFFALO

Executive Office and Factory—128 University Place, New York City, N. Y.

www americanradiohistorv com



www.americanradiohistory.com

E\-r_ery é‘dio 'F
Should Have
This Book

. - YIKE a little radio encyclo-
L (e 2 L prdia, this LOS. Radio
Handbook is packed with
concise, sound " information
- useful .to everybody — from
beginner to veteran hard-
boiled owl. It starts with *
simple explanations of radio
_phenomena and leads you
along ‘gently until you can -
understand the: most tech- .
nical diagram. T
You may dip into it at °
.random, or hunt up special
information” you 'want, or -
read it right through. Dif- .
ferént” typés of receiving -
and -sending hook-ups ‘are

il

T

514 pages.
Pocket Size
Compiled by -
HARRYF,
DART
E.E.

Formerly with
the Western
Electric  Co.,
and U. . Army
Instructor of

Redio. 1ot .

R explained ;. electrical terms .
:;":’:f‘;”y” ) anq circuits ;- antennas; bat-

F. H. DOANE teries; generators and mo-

tors; electron tubes, ete.”

Just: mail the coupon with a dollar bill ‘and your
name_and address, and we will send you this 514-°
page I. C. S. Radio Handbook by return mail. Note
the other good books listed below and the low prices.

I INTERNATIONAL CORRESPONDENGE SCHOOLS_I

Box 8282-F, Scranten, Penna.

I I enclose §$........ , for which send me, Dost-paid,
the Handbcoks marked X, at $1- each. It is
understood that if I am not entirely satisfied I
may return them within five days and you will
refund my money. -
[J RADIO HANDBOOK, 514 PAGES, $1
) Automobile Handbook, 354 pages - - = &1

[1 Electrical Handbook, 414 pages - - - - 81
[0 Chemistry Handbook, 848 pages - - - $1
[] Pharmacy Handbook, 324 pages - - - - $I1
[0 Traffic Man’s Handbook, 386 pages - - - $1
[J Building Trades Handbook, 409 pages - - §1
- - 1

E Salesman’s Handbook, 352 pages - - - %1
Advertising Handbook, 445 pages - - - $1
[J Bookkeeper’s Handbook, 302 pages - - - $1
O Civil Engineer’'s Handbook, 411 pages - §1
[ Steam Engineer’s Handbook, 298 pages - §$1

Name

I
|
I
|
|
: 3 Machine Shop Handbook, 335 pages
|
|
!
I
I

Address...

B Get Boice Prices Before You Buy!
b d As the World’s largest builders of small Bench Ma-
ﬁ“ chines, Boice offers greater values at lower Drices with
a positive money-back guarantee. Whatever you build,
there’s a Boice-Crane Bench r
Machine to do your works Cit-
culay Saws,
BRand Saws,
Lathes, Jointe
£ ers and Drills,
Write for literature,
prices and the Boice
E-Z Pay Plan before
you buy.

Dept,

W.B. & J. E. Boice, 2 Toledo, O.
To the Radio Dealer

Let us explain how you can make
the sale of our publications a worth
while, well paying part of your busi-
ness. Write now and prepare for
the Fall and Winter trade.

EXPERIMENTER PUBLISHING CO.
53 Park Place 8 8 Eew York City

brilliant stars (Vega) with a telescope of
28 centimeters diameter. The deflection of
the recording instrument due to the passage
of the stars has an amplitude in the neigh-
borhood of a centinieter. = It is to be
hoped that the new. devices under “con-
struction which are provided with more am-
plifiers and better electrical insulation will
give. equally good records with stars less
briiliant than Vega. :

. -Radio In Germany
(Continuwed from page 413)

dammmnnne:

Nauen- and Kdnigswusterhausen have ex-
pressed their “appreciation at the quality of
the equipment and the smooth working of
the organization. toL 5 ’

Fig. 3. A two-tube reflex that attracted great
attention.

It has been the special endeavor of the
management of the Berliner Messe Amt to
make the exhibition in every respect a live
affair, full of practical demonstrations—
the whole process of broadcasting is shown
in all details from the studio of the broad-
cast station to the home listener or the loud
speaker in a big hall.

MORE RADIO SHOWER
PRIZES

The D. X. Instrument Company, whose
invitation to participate in the Ranio NEws
Shower Party was unfortunately miscarried
in the mail, announces at this time a con-
tribution of twenty-four prizes to the Shower
Party. These prizes, which will be distrib-
uted among the twelve zones, are twelve
TFil-ko variable grid leaks and twelve Fil-ko
resistors.

* Radio Stereophony
(Continued from page 416)

I

. LAWS OF ACOUSTICS

The physical laws of acoustics were in-
vestigated some time ago. We will give a
very brief explanation and draw an example
from wireless compass technique. To de-
termine the position of a ship on the ocean,
wircless may be used. IFrom two different
points, A and B, we determine the angle be-
Ctween AB and BX and between AB and
AX. In this way, a triangle is formed of
which two angles and the included side are
known so the other two sides and the alti-
tude of the triangle may be computed very
easily with the aid of trigonometry. An-
other example: In order to measure the
. distance of an inaccessible point, we have
| to measure the angle of sight between the

www americanradiohistorv com
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“None better made?’
Confor . to.Burcau
of Standards specifi-
cations for lowest |
losses. Automatic |
bearing take-up and |

|

|

rugged construction
assure permanent
alignment. All capac-
ities— plain, .vernier.
Fully guaranteed. |

Duplex Matched C_ondepsez%_
Afford Uniform Dial Settings

Always @% A s Only One
Read ‘{3 J%bﬂ. =y Number
nike N NP N4y toles

Or eliminate logging — Dial by call

letters orwave.lengths. Specially tested

and guaranteed. Matched; packed and

sealed, to remain unopened until used.
Literature on request

DUPLEX CONDENSER & RADIO CORP.

52 Flatbush Ave. Extension, Brooklyn, N.Y.

Lack some of the
refinements of the
Duplex Standard but

! o)
are’‘bestat the price!
Idealforportablesets.
il All capacities—plain
and vernier.

e e

P WRITT
e 2—Yean
GUARANTEe

Battery Prices

SMASHED!

' To Consumers Only
M i Hereis areal battery quality,
I¥ guaranteed to you. at prices
¥ thatwill astound the entirebat- |
{ tery-buying public. Order Di-
] rect From Factory. Put the
: ¥ Dealer’s Profit in your own pock~
I et. You actually save much more
ol than half, and so that you can be
eonvinced of true quality and perform-
ance, we give a Written 2- Year Guaran-
tee. Here is your protection! No need to
take 2 chance. Our battery is right—and
the price is lowest ever made. Convince
yourself. Read the prices!
Autc-Batteries . Radio Batteries
6Volt,11 Plate,$9.50 6Volt,100 Amp.$9.50 |
§Volt,13 Plate,11.580 6Volt;120 Amp.11.50
12Volt, 7 Plate,13.00 6Volt,140 Amp.13.00

Buky Direct—Send No Money
e ask no deposit. Simply send name and ad-
ess and style wanted. Battery wiil be sh;(gped
same day we receive your order Express C.0.D.
subject to your examination
on arrival, Our gyarantee
accompanies each battery.
We allow 5% discount
for cagh in full with or-
der. You cannot losel -
Send vour order today

—NOwW!

ARROW BATTERY CO.
Dept.6 . 1215 So.
Wabash Ave.,Chicago

AR

.

CRBEGLL

Fileg and discnq;ﬂl. b st
.- Radio Exclusively Sirce 1821 =
CLARK & TILSON, Inc.-
‘552 Seventh Ave. i - New . York
The Nationally:Known Hovse”

Insure yecur copy reaching you each month.
Subscribe to  RADIO NEWS—$2.50 a year.
Experimenter Publishing Co., 53 Park PL, N.Y.C.

up
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point in question and two different points,
the distance between which is known; 2. e,
we coustruct a triangle similar to that re-
ferred to above, by means of which we can
compute the unknown distance. Now we
can imagine that cvery observation we make
with our two cyes represents such a series
of measurements. Each eye rcceives a cer-
tain picture and automatically determines
the angle its axis has to be turned to look
al a certain point. Then, a busy slide rule
in our brains quickly computes the distance
to that point by the aid of the triangle
whose base is the line between the two cyes
and whose vortex is at the point under ob-
servation. This computation never comes
into consciousness; we arc only aware of the
final result: plastic seeing, 7. ¢., we have an
idex of depth in space, because we deter-
minc the distances by intuition, that is, we
1¢el the perspective.

Our cars determine distances and direc-
tions in a similar way, but here three dif-
ferent phenomena are at work to form the
impression of “plastic” hearing in the brain.
First, there is an extremely small interval
ol time between the instance when the two
ears receive the sound waves. For instance,
if the sound comes direcily from the left
side, the left car will receive it earlier than
the right one, the right ear receiving the
sound as much later as the sound requires
to travel from the left to the right car, a
distance of approximately eight inches. That
is, the velocity of sound is 1,090 feet per
second. This time interval will be .66 foot
(8 inches) divided by 1,090, or .0006 of a
second. This differcnce in time represents
the maximum and decreases if the source of
the sound approaches a position directly in
front of us. In this position, the distance
of the source is the same from both ears.
As a matter of fact, in order to locate the
origin of a sound, we always turn the head
into such a position that both ears are equal-
ly distant from the source.

Sound travels in waves, the length of which
depends upon the pitch of the tone. Sup-
pose we have a source of sound on the left
side, then the leit ear at some instant might
receive a wave at its maximum amplitude
while the right ear, being eight inches more
remote, might receive it at its minimum am-
plitude. This difference of phase offers a
new method to the ear for determining dis-
tance and location of the source of sound,
and since no sound, no lone, is of constant
intensity, one ear will feel differences in in-
tensity compared with the other ear, thus
enabling the brain to get the impression of
plastic hearing.

The photographic camera can be considered
as a crudely constructed human eye. If we
take a picturc using two similar “eyes” of
this simple model placed at a distance from
each other corresponding to the distance of
the human eyes, we get a stercoscopic pic-
ture. That is to say, we see a plastic or
depth-cffect in  the piciure because the
camera ‘‘saw” the object under the same
circumstances as the human eye would have
seen it .

The microphone corresponds to the human
ear. Supposc we placed two microphones in
front of a sound-producer and at distances
from ecach other corresponding to the dis-
tance between the human ears. Receivers
connected to this system of microphone will
give a ‘‘plastic” impression. This procedure
is called Stercophony. In theory, it would
therefore be best to place two distinet micro-
phones at the proper distance {rom cach other
and at considerable distance away from the
stage above the orchestra seats. This, of
course, would be very inconvenient and the
sound would necessarily need amplification
at the receiving end, because one would be
obliged to dampen the microphone in order
to avoid an interfering ccho.
INSTALLATICN AT THE OPERA HOUSE

So they placed the following installation

PEEREODDR RO IS b - 90 s W DO E COT )0 SO ) e § 08 & - & 50D
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Elizabeth Av

——

Mozart
Upright
Speakers

. $6.00
9.00

12.00
15.00

9 inch .
10 inch . . .
12 inch . . .
14 inch . . .

Phonograph
Loud Speaker
Unit

Type A .
Type B . ..

. $4.00
6.00

Mozart Radioceive
Superior Headset

Price $5.00

N A

N

Iy T T g

Baby Grand
Loud Speaker

Complete with
Unit A
$9.00

Complete with
Unit B

$12.00

TS extraordinary

reproducing qual-

ities, its low cen-
ter of gravity with
resultant steadiness,
its general beauty of
outline, and, the fact
that it will harmo-
nize perfectly with
any furnishings from
the simplest to the
m o s t pretentious,
have maintained for
it a worthy place
amongst all that 1s
superlative in Radio
necessities today.

Our Baby Grand
“Appreciation” fold-
er cheerfully mailed
on request.

i 0006 4

59000 <400 0 $009£09) 10 0 v 0 wun 0565

ol 8 U S CESH Iy A o D 100 w5

£05 6008w 0 4 sluns 8 - 65144 £33 b0 sy atinn 00
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AMPLIFYING HORNS
41 Different Models

Ut

S

The Proof of Quality and Service

Miller Amplifying Horns carry the
seal of approval of this country’s
largest and finest radio manufac-
turers. These concerns use Miller
Horns as standard equipment.
Surely this fact is sufficient proof
of Miller superiority.

No radio company that has built up
a nation-wide reputation for mak-
ing a product of high quality would
risk that reputation by equipping
their product with anything but the
best. Such companies use Miller
Horns and depend upon Miller to
make deliveries according to their
requirements. They know that our
vast experience and tremendous
production facilities have made it
possible for us to offer amplifying
horns of highest quality, at a com-
Write us today for
complete information.

The Miller Rubber Co.
- Akron of N. Y. Ohio

petitive price.

Contains nationally
advertised high qual-
ity Sets, Kits and

rILEtel :
134-136W.Lake St.Chicago.I1]

EVERYTHING IN RADIO
AT ATTRACTIVE PRICES
SETS OR PARTS
Mail order only |
ALL RADIO COMPANY, 417 North Clark St., Chicage

in the Berlin Opera House: At the edge of
the stage six microphones are placed as
A, A, B, B, C, C.. Three of these A, B
and C are connected to one pair of wires
and A,, B,, C, to another pair. From each
pair of wires there is a cable leading to
the receiver, where one supplies the receiver
on the left, the other the receiver on the
right ear. From each set there is a cable
leading to the subscriber, each receiver of
the headphone being connected to a separate
cable.

Whoever has an opportunity to hear this
stereophonic transmission is surprised by the
effect. The sound seems much fuller and
sharper in every detail. The different voices
of a chorus become notably more distin-
guishable from each other and from the
orchestra, The simple method of transmis-
sion can never produce these effects, just as
a photo can never reproduce the perspec-
tive of a landscape.

DIFFICULTIES

However, we cannot overlook the difficul-
ties of the stereophonic transmission. It is
impossible to furnish every hearer with two
separate cables going into his home. Such
increase of wires would become an unbear-
able burden on the telephone system of a
big city like Berlin. We see, however, that
there is a possibility of improving the radio
service of today by using stereophonic trans-
mission. The transmission is certainly pos-
sible. There could be two microphones in
the broadcast studio instead of one, con-
nected to two distinct transmitters which
broadcast the performance stereophonically
on two different wave-lengths. In the re-
ceiver, each phone of the head-set could be
connected to a distinct receiving system tuned
to the two stereophonic transmitters. It is
needless to say that this arrangement gives
rise to numerous difficulties and makes re-
ception considerably more expensive than
does the simple method. The difficulties are
apparently not insurmountable. The Berlin
broadcast station has already transmitted
stereophonically on waves of 430 and 503
meters.

In the United States this system of trans-
niitting has been tried with fair results at
Yale University in New Haven, Conn. Two
transmitters of about 20 watts power were
employed to broadcast stereophonically, the
wave-lengths being about one hundred meters
apart. 2

This subject of stereophonic broadcasting
is referred to on page 233 of the March,
1924, issue of the Jowrnal of the A.IE.E.
a particularly pertinent paragraph of which
is quoted below: o

“In picking up material for broadcasting,
that is, in getting the sound energy into elec-
trical energy, the general requirement would
seem to be to get to the high quality micro-
phone the sounds in the form .n which a
skilled listener would wish to hear them
if he were free to choose his location with
respect to the source of these sounds. In
this respect, the skilled listener would be
largely governed by hearing the sounds under
the accustomed conditions with all undesir-
able noises, echoes and abnormal reverbera-
tions removed. In considering the pick-up of
material for broadcasting it should be noted,
however, that it corresponds to listening
with one ear, that is, the binaural sense of
direction, which is normally obtained in hear-
ing the sounds directly, is lacking. With
binaural audition, it is possible to concen-
trate on one sound source and to disregard
somewhat the effect of other sounds com-
ing from different directions or distances.
Because of the monaural character of broad-
casting it is necessary, therefore, to go even
further in reducing noises and revesberation
at the transmitter than would be the case
for an observer using two ears at the same
location.”—Funk.
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YAXLEY
Pancl Light
5oy

Bulb Extra

At your dealer’s. If ke cannot supply
you send his name with your order to
YAXLEY MFG. CO.,

Dept. N, 217 No. Desplaines St., Chicago

Los Angeles, Cal.

. E 8 F. To
Coils on Your Finger Tips—
¢4
IT CAN’T BE DONE!
Automatic  Adiustahle
in Winding and Spacing.
IRE new economical device
that saves time and money. |
INDE ready to operate in a few
seconds.
The WIZARD WIRE WINDER, a light, durable and
lations which will insure the proper handling of all
thicknesses of wire and does away with the most diffieult
of all tasks_conneeted swith the building of radio receiv-
seconds. An automatic wire feeder makes the device me-
chanieally perfect and renders it impossible to make a
rough or uneven coil. The winder is adjustable to any
inches in diameter. PRICE $9.50.
Subject to money back guarantee.
DEALERS INVESTIGATE
3812 Central Ave.,
ATENT Guide Books and “REC.
ORD OF INVENTION
BLANK?” before disclosing inventions. Send
tion for our INSPECTION and INSTRUC-
TIONS FREE. TERMS REASONABLE. Elec-
trical and Radio Cases a specialty,
919 NINTH ST, WASHINGTON, D. C.
Insure your copy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a year.

* .
Stop Trying to Wind Your
\ Feeder. Simple to Operate.
l ZARD Assures Absolute Accuracy
The winder can be fed and
well-finished device, nickeled throughout, has regu-
ing sets, ¥t winds the largest coil required in thirty
size coil from three-eighths ineh to four and one-half
WIZARD WIRE WINDER CO.
WRITE for our Four
model or sketch and description of your inven-
VICTOR J. EVANS & CO.
Experimenter Publishing Co., 53 Park Pl., N, Y. C.
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.The Balanced lnterflex

Circuit
(Continued from page 442)

2 N AR T i

any other control whatsoever. The ’phone
jack for head-phones is at the left, while
the jack for loud speaker is at the right.
When through using the set, the listener
pulls out the plug, which automatically dis-
connects all the vacuum tubes. There is no
switch on this receiver.

OPERATION OF THE SET AND SPECIAL

INSTRUCTIONS

This is a world in which you cannot hope
to get anything for nothing. By this I mean
that when you have reduced the usual six
or seven controls in your set to a single one
and still expect to get exactly the same re-
sults, if not better, than with the old con-
trols, you must of necessity compensate for
this. AND IT IS IN THE FULL COM-
PENSATION OF THIS SET THAT
ITS SUCCESS LIES. As I mentioned in
the Interflex Four, described last month, I
recommended the Carborundum detector be-
cause to me it seemed most stable of many
tried. I reccommend to the builder of this
set that he try this detector as well as sev-
eral others. As a matter of fact, it becomes
necessary to have several fixed detectors.
because it will be found that not all of them
are suitable for this set. Not every detector
will work, and I have found that the de-
tector that is too sensitive will make the set
howl and squeal, which is exactly what it
is not supposed to do, and does not do if
the detector is well chosen.

You will understand, of course, that the
“B” battery minus gocs to plus “A.” This
saves one binding post in the set when you
connect it.

FLEXIBLE =~~~
LEADS TO ~~~~
ROTOR

PRIMARY
WINDING
10 TURNS
OF N2.24
D.CC. WIRE

NTING | o "~
ON BOTH — 3 T
SIDES

S O ~REAR VIEW OF COIL
SHOWING CONNEGCTIONS~

Fig. 3. This shows the constructional details

of the variocoupler, which can be made readily

by any experimenter.

As will be seen, no rheostats arc used in
the set. These are supplanted by auto-
matic resistances or Amperites, which work
very nicely. If the set is completely wired
as per instructions, and if the correct mate-
rials have been used, we are now ready to
tune the set.

It will be found that on locals the set, if
the connections are right., will work imme-
diately, although it may squeal and howl.
It now becomes necessary to adjust the
tickler controls. THE WHOLE SECRET
OF THE SET LIES RIGHT IN THESE
TICKLER CONTROLS. As I said before,
in a world in which you cannot hope to get
anything for nothing. it will be found that
a little work must be put in to adjust these
two coils in proper relation. Proceed as fol-
lows:

Tune in the lowest possible station, say
around 210 or 220 meters. Adjust your
tickler controls in such a way that the sta-
tion comes in loudly without saunealing. By
turning both tickler controls VERY slowly
you will find a point which is just below
the oscillation. That is the correct point.

547

Logged 204 stations
with the Harkness Counterflex

SING a two-foot loop as antenna, Mr. E. F.

Cassel of Washington, D. C., reports the re-

ception of 204 stations with the 3-tube Harkness Counter-
flex. He writes:—

“My log shows 204 stations, approximately one-third of them on
the loudspeaker and I am not a DX chaser. The stations include
everything from Denver east and from Montreal south. Most of
the log has been received from eight to ten in the evening when the
locals were on. . . . . I have a number of friends with super-
heterodynes and multi-tube sets but I know of no set in this town
that has been giving the consistent satisfactory reception of mine.”

The Counterflex Circuit was developed by Kenneth
Harkness, whose knock-out Reflex was the sensation of
1924,

The remarkable results obtained with this set are due
to a novel principle which enables tremendous amplifica-
tion to be secured and eliminates the squeals of self-
oscillation.

After experimenting with the Counterflex for more than
a year, Mr. Harkness has now written a booklet giving a
thorough explanation of its fundamental principles and a
complete description of different models of Counterflex
receivers. We will send you a FREE COPY of this book-
let on request. Just mail the coupon below, enclosing 10
cents to cover postage and cost of mailing.

KENNETH HARKNESS RADIO CORPORATION
Dept. A2, Newark, N. J.

With this complete kit of
genuine Harkness parts
you can assemble the 3-
tube Counterflex in just a
few moments—with only
a screwdriver. A series
of special step - by - step
diagrams shows how to
wire the set. It is not
necessary to understand
or follow the usual type
of circuit diagram.

COMPLETE 3.TUBE
KIT - - . . $36.00

GCENUINE

‘iH:r;RKNEss

RADIO PRODUCTS

t]:]l KENNETH HARKNESS RADIO CORP.
al S Coupon Dept. A-2, 727.739 Frelinghuysen Ave.,
Newark, N. ]J.
for FREE BOOK Please send my free copy of your booklet explaining
the new Harkness Counterflex Circuit. I enclose 10c.

(coin or stamps) to cover cost of mailing.

Name

Address

——————————— = o 0
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ON aALL
NEWSSTANDS
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gdited by B w.

L F=
° o suERS 0T oupisT
w Y °RKh'.io€on‘;tHCAMPER & TO!

THE

o
3
B : - £

: panY. NECTER
é 1 # S ouypLISHIN e l-'_)“’"'-""!-MF"'~l
\w

; PUB ON -
 MENTER VENTIOR
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Now Bigger and Better than ever—
COMBINED WITH THE NEW YORK MOTORIST

MOTOR CAMPER & TOURIST, the only national magazine

: i = N e iR I New departments have also been added, together with a larger

or the man on tour, has acquired the R- d . . : d

IST and combined it with MOTOR CAMPER & TOURIST. souring. venied mumber O muticles ool eTEENE,

The number of pages of interesting reading matter and beautiful .

pictures has been greatly increased and many attractive improve- MOTOR CAMPER & TOURIST is a bigger and better maga-

ments have been added. zine in every way. A helpful, interesting and essential magazine i
The art work is the finest that can be obtained and the entire for every motorist. Buy your copy today, it is a complete guide

magazine is printed-in colors. for every tourist.

GERMOTT PUBLISHING CO., Owners
Licensed Publishers— EXPERIMENTER PUBLISHING COMPANY, Inc., 53 Park Place, New York,N.Y.
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It will be found that, as you turn the con-
denser tuming control, the stations will snap

in with a startling loudness without being |

actompanied by any squealing or howling
throughout the entire range of 200 to 545
meters. If there should be howling or squeal-
g at any of the higher stations, the ticklers
arve not adjusted correctly. It may be neces-
sary to turn one tickler all the way around
and try working it back the other way.
Sounds should come in not only loudly but
without distortion of any kind. If distortion
evists, the ticklers are incorrectly adjusted.
ROTOR COIL

CARDBOARD . 1" . 30TURNS OF
TUBE ~._ 2T Ng 26 DCCHRE

"THREADED
ROD
2.3%" LONG

SPACING”
WASHERS

~CROSS SECTION OF COIL
SHOWING ROTOR CONSTRUCTION~
Fig. 4. Coustructional details of thz adjust-

able losser described in the article which can bz
readily made by any constructor.

It will take you a little while to become
familiar with this adjustment, but once you
“get the hang of it,” you will be astonished
at the power and sclectivity of the set.

If, despite everything, the set still howls,
then the trouble lies in the coupling between
the two condensers. In other words, the
condensers do not balance the inductances.
In that case the condenser sleeve, as shown
in IMig. 5, should be loosened and one of the
rotors of one of the condensers advanced
or retarded ¥4 of an inch more or less. This
can best be determined by experiment. In
the set which we see illustrated here it was
found that for best operation the outside
rotor was almost 3§ of an inch out of step
with its mate. With a little experimenting
you can find the correct point, after which
the sleeve may Dbe tightened. This should
stop all squealing, and the set may now be
said to be perfectly balanced.

A N
DRILL AND TAP

HOLE FOR SET SCREW

FILE_TENNON DRILL HOLE

TO FIT SLOT TO FIT

IN CONDENSER  J M~-CONDENSER
SHAFT ——-7 SHAFT

-ENLARGED VIEW OF
CONNECTINGl SLEEVE

hl

SPACER

{

! \

FILE OR SAW SLOT CUT OFF CONDENS-

IN END OF ER SHAFT TO

CONDENSER SUIT CONNECTING
SHAFT

SLEEVE

Fig_. 5. Full instructions on how to link the two
tuning condensers described in this article. Nots
particularly instructions in the article.

There may be other reasons for squealing

d before attempting to adjust the conden- |

ers, please bear the . [ollowing important
onsiderations in mind: No two tubes arc
ike. It will be found necessary in most
:ses to switch around the four tubes; this
riten remedies the trouble. Also, as stated
refore, the fixed crystal detector may be at
ault. A detector that is too sensitive causes
1owls.  You will also notice that as you in-
‘ert a new detector into its holding brackets,

ou have to retune the set slightly.

Just Listen to It!

THE A-C DAYTON asks but one thing—a
chance to prove its performance ability in
actual test! Just listen to it—compare it with any
other set en the market under equal conditions—
and buy as your ears tell you!

The A-C DAYTON has always sold on perform-
ance and performance alone—for it is a receiver
that makes its own claims. Ask vour local dealer
for a demonstration in your own home—or write
direct.

THE A-C ELECTRICAL MFG. COMPANY
Dayton, Ohio

Makers of Electrical Devices for more than Twenty Years.

$11500

($120 west of Denver)

Based on a price of $115.00 for the Standard
Cabinet, A-C DAYTON prices represent
the most that need be paid for complete
radio enjoyment and the least that should
be paid with certainty of quality throughout.

Q@

‘“for the man who believes his own ears’’
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100 to 1
Vernier Dial

At last, a 100 to 1,4 in. genuine bake-
lite vernier dial that matches up with
all standard dials on the market. En-

tire mechanism fitted into a small
metal case in’ the knob. Nothing com-
plicated about it, but extremely fine
readings can be obtained.

The Proudfoot 100 to 1 Vernier Dial
fits all condensers — both screw and
locknut mounting types. Easily at-
tached. See one at your dealers.

he cannot supply you, write $3 06
L]

us. Complete ..... R

Straight Line
Wave Length Low
Loss Condenser

Theoretically and practi-
cally perfect. DMost com-
pact unit built. Write us
" for complete literature.

¢ Four cabacities. At your
Ei dealers.

CRUVER MANUFACTURING CoO.
2456 W. Jackson Blvd., Chicago, Ill.

RADIO

[{g0}})]
Storage “B” Battery
s
32¢els  Lasts Indefinitely—Pays for Itself
FEconomy and performance unheard of before. Recharged
at a negligible cost. Approved and listed as Standard by
l2ading Radio Authorities, including Pop. Radio Laberatories, Pop
Sci. Inst, Standards, Eadio News Lab., Lefax, Inc., and other im.
portant institutions. ~ Equipoed with Solid Rubber Case, 8n insur-
ance against acid and leakage. Extra heavy glass jars. Heavy,
rugged plates. Order yours today! *
Just state number of batteries
SEND NO MONEY wanted and we wi‘l’l ship_day
order is received. Extra Oifer: 4 batteries in series (96 voits), $12.75,
Pay expressman after examining batteries. 5 per cent discount fof
cash é‘v?th order. Mail your order now!

WORLD BATTERY COMPANY

1219 So. Wabash Ave., Dept.75 Chicago, 11l
Makers of the Famous World Radio ‘‘a’? Storage Battery
Prices: 6-volt, 100 Amp. $11.25; 120 A'n;g) $13.25; 150 Amp. $15.00,
All equipped with Solid Rubter Case.

v
P Set your Radio Dials at 210
meters for the new 1000
watt World Storage Battery
Station, WSBC, Chicago.
STORAGE BATTERI ES Watch for announcements.
(I WEAR = WEN > W% = KHZ R0 = FHOE]

Insure your copy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a year.

(@

Experimenter Publishing Co., 53 Park Pl, N.¥Y.C.

The detector may work better if reversed.
Try this and you will find that when it is
operated in one position, reception is louder.

Of what good js the crystal detector? It
gives an amplificaiton factor of about 8 to
10. This may not be so apparent on locals,
but if you short-circuit the detector on dis-
tant stations, you will find that the signals
are in all cases practically killed. Besides,
the detector in the grid circuit makes for
great clarity of signals. .

Another important point is the detector
voltage. With the set shown here, the par-
ticular voltage for best results was 21. This
means that you should use a tapped “B”
battery on the detector side.. Forty-five volts
on this particular set practically killed all
signals, except powerful local stations.

Try reversing aerial and ground. Very
often this makes a big difference. If your
aerial is 100 feet or longer, it is quite neces-
sary to place a .00025 fixed condenser in
series with the antenna. )

The set may be said to work normally
when, by turning the tuning control, the
stations snap in with a loud clucking sound
at their {ull power. There should be no
howl or squeal through the entire broadcast
range. When the set is finally adjusted and
works at its best, it may be noticed that
during the month it develops a squeal. This
is a sure sign that the batteries are running
down. With a new battery the ticklers may
need a slight retuning. If new tubes are
used or tubes are switched around, retuning
of the ticklers is, of course, necessary.

Radio News for October, 1925

A complete list of materials for
the Balanced Interflex:

2 Straight-line Frequency Conden-
sers

2 Variocouplers

4 Amperites

2 Audio Frequency Transformers,
314 to 1

4 Sockets

1 Fixed Detector

2 .005 Fixed Condensers

1 Vernier Dial

2 Automatic Filament Control

Jacks

Panel

Basebeard

6 Binding Posts

[Egy—y

RESULTS

This particular set, on a 60-foot aerial,
brings in KDKA at a dial setting of 50, and
the volume is tremendous— stronger than
some of the locals. This in midsummer,
with lots of static prevailing and transmit-
ting conditions notoriously poor. The locals,
of course, come in with tremendous volume
over the entire range. Distant stations that
have been heard on a single evening arée
giverr in the list. This should by no means
be considered a record, because receiving
conditions in New York are poor. Besides,
the log represents that of a sultry August
night, with a great deal of static which
made it impossible to get the calls of many
more stations that otherwise could have been
logged.

This receiver should be of particular ap-
peal to those who wish the simplest possible
control of a radio set.

The policy of Ravio News is such that
it is impossible to recommend certain parts
that go into the making of any set. The
writer will, however. be glad upon receipt
of a stamped addressed envelope, to forward
a list of the particular parts used in the set
described here. The writer will also be glad
to give his attention to correspondence from
those readers who have constructed the
Interflex-Four, or who wish to have further
particulars about it.

www americanradiohistorv com
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MARVELOUS NEW LOOP

Folds to any position—Wires always taut

GUARANTEED FOR LIFE!

The newest addition to the line of quality Radio
Accessories. Made of the highest grade mate-
rials throughout in a new and masterly design.
Specifications: Length, 24 inches, Normal Ht.,
30 inches, Wavelength range 120 to 600 meters.
The AALCO is different both in appearance and
operation. You will find that this new loop adds
to the performance of your set. If your Dealer
cannot supply you send money order, and we
will ship direct. LIST PRICE, $15.00.

JOBBERS: Write for our proposition

AALCO RADIO LABORATORIES
6346 Cottage Grove Avenue CHICAGO

i

TELMACO P-1 Receiver
Four Tubes Do the Work of Seven

The peer of portables in size, weight, ease of tuning,
selectivity, distance, volume, workmanship and price.
Aerial, loud speaker and_batteries self contained.
Complete with tubes and batteries, $125 09
$143.50. Receiver only . . . 5
P-1 Kit Saves You Money !

Our offer of the Telmaco P-1 Receiver in kit form has
met with enthusiastic reception. This containg ali
parts, as built by us, including case, drilled and en-
graved paneé. and illustrated instructions. $80 [1]

Complete ki o . e s o e
Ask your dealer or write us. Descriptive folder free.

Radio Division:
TelephoneMaintenanceCo.
20 So. Wells §t. Dept. B Chicago, Il

2 I

and it’s yours}
if yowu cfip this now
The ace of writing machines—at a bargain price! A
I free trial, and easiest monthly payments if you buy!
This Underwood No.5—rebuilt from top to bottom—
five-year-guaranteed—removes the last reason for not
owning yvour own machine. Get our proposition with
new and valuable Typewriting Manual, free.
' Typewriting Manual, large catalog, and
E full particulars of free course in touch
® writing, if you mail this to SHiPMAN-
WarDp Mrc. Co.,1957 Shipman Bldg., Ckicago.

e |

Name
indd ress
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The Radio Hook at WRNY
(Continued from page 438)

AU
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ignorant of all this, goes on to the end;
that 1s, if the anunouncer lets him. If the

amateur is palpably bad, the announcer, who

listens in to the din from the critics’ room
by means of his head-phones, politely informs
the amateur that the critics would like to
give someone else a chance. Immediately
the next amateur goes on.

Why do the critics wear head-phones?
Simply because if they had a loud speaker
in the critics’ room this loud speaker would
talk into the microphone and the radio audi-
ence would hear nothing but a howl. Hence
the head-phones are needed.

A patent is pending on this arrangement.

The Experimenter

has come back! If you are one of the one
hundred thousand readers of the old ELkc-
TRICAL EXPERIMENTER, you will no doubt be
glad to hear that the EXPERIMENTER has come
back BIGGER AND BETTER THAN
EVER.

Experimental Radio

Nothing but experiments, written by the
foremost radio authorities, also a monthly
editorial by H. Gernsback. A fine roto-grav-
ure section to brighten up the magazine. But
best of all for you radio readers, is the big
radio section of over twelve pages of some
fifty radio experimental articles—and mind
you, NOTHING BUT EXPERIMENTS.

INTERESTING ARTICLES TO AP-
PEAR IN THE EXPERIMENTER
FOR OCTOBER, 1925

Thermit Fusions for Experimenters
By T. O’Conor Sloane, Ph.D.
Audio Frequency Amplifying Transformers
By Theodore H. Nakken
A Broadcast Type Microphone
Remote Control By A. P. Peck
Meters and Their Use
By Leon L. Adelman
Maps of Electricity on Airplanes
By H. T. Wilkins
Electric Water Tank Heater

aun

Aard Tubes and Soft Tubes
(Continued from page 435)

to the electron stream and the simultaneous
reduction of the space charge by the posi-
tive ions—will together produce a most
marked increase in the current passing
through the tube.

These {acts explain the extreme sensitive-
ness as detectors in wircless of tubes con-
taining a certain amount of gas. If the
grid poteutial is set so that the driving po-
tential on the electron stream is just too
small to produce ionization and the grid is
then comnected to an aerial -any potential
surge in the acrial, even if extremely small,
will cause ionization to set in and the plate
current will leap up to a value much higher
than would be reached if a hard tube were
conniected to the same aerial.

INSTABILITY OF GAS TUBES :

Practically, the trouble with these tubes
has always been instability of the critical
voltage point for the setting in of ioniza-
tion. This point depends on the number of
atoms present, that is on the pressure, and,
if the gas is merely the residual gas from
the evacuation of the tube, the pressure does
not remain constant while the tube is in use.
It follows from this that although a tube
may display extraordinary sensitivity at a
given moment it may slip off and be almost

THE KODEL MICRO-
PHONE LOUD SPEAKER
is an exact replica of the
transmitting microphone
used in broadcasting.

The effecient Kodel reproducing
unit, with an ingenious new
snail-shell horn. mounted inside
the microphone case, produces
a remarkably clear, full-toned
volume. Non-vibrating tone
chamber eliminates distortion.

The $15 model incorporates the
new Kodel, Jr. unit; with the
large Kodel unit, $20.
Radio dealers everywhere have them
THE KODEL RADIO CORP.
501 E.PearlSt., Cincinnati, O,

Design
Patented

To the Radio Dealer:

Let us explain how you can make the sale of our
publications a worth while, well paying part of
your business. Write now and prepare for the
Fall and Winter trade.

The Experimenter Publishing Co.

53 Park Place, New York City

wWWW americanradiohistorv com
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Get a Big ‘“ Circuitgram
g8 Book” and Receive the
Latest Hook-Ups by
Radio

The book contains five sets of blanks,
called Skeleton “CIRCUITGRAMS.”
“CIRCUITGRAMS” are a patented
novelty in Radio and Radio Broadcast-
ing, covering several important uses.
“CIRCUITGRAMS?” are the handi-
est things ever published for the
man who makes his own hook-ups,
the student, the radio engineer,
and all those who wish to draw a
hook-up or a circuit in a mini-
mum of time.
The Skeleton “CIRCUIT-
GRAM?” blanks are of five
different kinds: for one, two,
three, five and nine tube
Radio receiving sets. When
making your own hook-up,
all you need to do is to
draw the connections be-
tween the symbols rep-
resenting the different
parts of the Radio set.
With this book you
can receive any
hook-up being
broadcast from
different radio
stations through-
out the country.
Every fan inter-
ested in new radio
circuits should
have one of these
books on hand.

EXPERIMENTER

PUBLISHING COMPANY
53 Park Place = NEW YORK, N. Y.

Price

25c

Our “CIRCUIT-
GRAM” books are
sold by All Radio and
Newsdealers. If your
dealer  cannot supply
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useless a few minutes later. Such tubes
require continual adjustment and are, there-
fore, not practical.
METALLIC VAPOR TUBES b
Various attempts have been made by in- | |

o= alp e o p e ety

3

e e O e e YR

/2

e

A s

ventors and by commercial corporations to gl ‘f{
attain stability by - introducing special gases | ' ;‘.‘}
or vapors like argon gas or neon gas or ; AN @
sodium vapor. In these attempts the great- | -1 v

cst success has been attained in the use of
metallic vapors like that of sodium. The
pressure of metal vapor, depending, as it
does, on the temperature of the tube, can

=3

T
&S

=S

be mamtained constant much more easily il

than can the pressure of a gas. This is in L ) 3
part duc to the fact that gases are readily | || il ».‘
absorbed in the metal of the electrodes and ‘ i 2
on the walls of the glass tube, to be subse- i 3
quently given out in an irregular fashion. 1) M
Tubes employing metal vapors have shown il ‘f

il
|
i
St |
a scnsitivity equal to that of the best regen-
erative receivers—and yet, being incapable
of oscillating over the range used, they can-

- L oA

not reradiate and thus produce interference Bl Slnglzi:":f:%to:la?lc . -
with other receivers. They have also proven 0. ug.... 400
to be stable in operation. Such tubes, there-

fore, represent a step forward. Their some-

=

what peculiar properties can be explained

S
o

e

S

]
by reference to the principles we have been g ﬁ ?ﬂ
discussing above. This matter we will take ul &!
up in detail in our next article, in which it iy‘a
several new and strange tubes will be de- 3 i“l ik
scribed. 1 = : ‘;j"i :
THE BLUE GLOW ; FROST-RADIO ‘n‘; i
Before closing this article it will be worth lﬁ! No. 143-—Double Fone Automatlec Plug. .. B0o :,&‘
while to refer to another feature of gas o il I
tube operation—the “blue glow” or “haze” i $200 il }
gencrally observable in them. This blue ¥ 3 $ 00 %]
glow when examined with a spectroscope is ) 6 !
found to be made up of the colors char- bl ‘7;350 . %
acteristic of the atoms which are being | J - y geﬂgfi’: i il
broken up by the electron projectiles. We i Vl;;gié‘;“ ' Monided FROST-RADIO E"‘ ’
have seen above that the space between the 2 Type EFROST-RADIO ' Typ. New Standard Jacks. . ........... a5¢ to 700 ,[ |
filament and the plate in these tubes con- J :{‘“ \
tains many positive ions and many negative EL these new items of FROST-RADIO at the store of your neighbor- s '
clectrons, the former moving slowly, the S hood dealer. They represent high quality, plus excellent value. Notice [A |
latter moving rapidly. Whenever a pair of -especially the two new metal shell FROST-FONES, No. 174, 2,000 i
these oppositely charged particles approach ) ohms, $3.00, and No. 175, 3,000 chms, at $3.50. These new fones not only il
closely cnough they draw together and com- are extra-sensitive, but are extremely light in weight. The new Standard 3
bine into a neutral atom. This act of Jacks are of superb design and construction. Our Pan-Tab line of jacks &
combination will release encrgy, just as en- has been reduced in price, the new list ’ranging from 65c to 90c. These re- '
ergy is released when a stretched spring Book main the finest jacks on the market, regardless of i
contracts. This cnergy comes out of the 48-Page Book of pricc. FROST-RADIO Rheostats and Potentiometers (gl
; in th o : < all FROST-RABIO e equipped with the v
atom in the form of light energy and, taken Abparatus FREE! LOW 216 EQUIPPCCRW] % l
together from all the atoms, makes up the 1t fowighuop“f e Sf{ml'DlaI Enob—a I |
glow. When the tube contains mercury free catalog of ail items Mmarked improvement and an f:ﬂ !
z;apor, as is nearly always the case, the e P LA outstanding FROSY-RADIO ,
glow will be bluish but in the presence of Chicago address. achievement in dial design. ol
other gases or vapors it may be pinkish or ‘-
orange. Some of the most peculiar proper- HERBERT H FR@ST }[ 1 !
ties of gas tubes depend on the appearance ® 9 HCC ?ul o
of this glow, as we shall see more definitely 314-324 WEST SUPERIOR. STREET, CHICAGO vl
in the succeeding article. NEW YORK CITY ~ CLEVELAND  KANSAS CITY LOS ANGELES i
EXPORT OFFICE: 314 WEST SUPERIOR STREET, CHICAGO ‘ g ‘
e > g I

At Last—individual
Tube Ratings

(Continued from page 450)

AMBASSADOR

SOLID MAHOGANY SPEAKER

ASS the
IR IR L L e Pgo’ve?n'
ment Commer-
cial or Ama-
teur Radio
License exami-
nation! This
book will help {
youdoit! Send
sixty cents in

find out about the tube at the time of mak-
ing the purchase is whetlier or not the fila-
ment will light.

One manufacturer of tubes has realized
the need for giving further information to
the purchaser and so struck upon the novel
idea of {furnishing the characteristic of the

individual tube in the sales carton with it. Tlhis_ is n_rea] piece of furniture, being stamps or coin
In cach box containing a tube sold by this Hfi;;'"'f%]“erl‘r;atrég}:e?ﬁgﬁﬁfg‘yeg’e‘? a.DPC{; for your copy

manufacturer is inclosed a chart like the of sound is used, giving perrfectA rgglrr;?ilgo _p?sdta%e e

one in the photograph shown herewith., On tion of music and voice. "A sensation. po;;r:t ino ta}?z

this sheet is sketched. individually for each IVrite for Free 4-Page Loud Speaker Folder For a short II;. S., Canada

t111bc,I ilsd ch:n':lcteri;tic curve. There are Consigned to Selected Dealers é £ time cnly or Mexico.

also listed on the left-hand end of the sheet AMBASSADOR SALES COMPANY = '

other quantities which are of importance in 3

furnishing a complete rating. Tphese qsan— 168 Greenwich St., New York RADIO INSTITUTE OF AMERICA-

tities are the mutual conductance, the am- 326 W. Madison St., Chicago SEdAB oty S BRI
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plification constant' and the plate resistance.

It must be understood,.of course, that each
tube is put through its paces separately. The
characteristic curve is measured and all the
other data found separately for each indi-
vidual tube. And the best part of it all
is that the tubes measured in the Labora-
tories of Rapio NEws were found to have
values of these quantities in accordance with
the values given by the manufacturer on
these graphs:furnished with the tubes. The
tubes which were tested were selected at
random from a batch of 100 furnished by the
manufacturer.

o """ Hear the Murdock
you interested in motoring, tou--
A : Neutrodyne

ing or camping? If you are, do not
OMPARE the Murdock

fail to read the October issue of
Five T
MOTOR CAMPER : the quality oFi s tones For the
AND TOURIST i ventonabie $100. pricel
E Thereis spacein .tge czt')inet
LARGE CONCERT UNIT Here is a magazine that tells you things

- for the“B’’ batteries. The only
in connection with your car—things that - $10 O accessorics necessary are bat.
.

ey

The Heart of the Speaker you never even suspected. LM Ve st i’;‘c‘lﬁ‘e‘é’“é'y‘?;ﬁﬁ‘t’;d;e“fr’;
Are you just running around the country ;‘Vlfhdsbmhz;m of successful experience in
4 g 4 : or are you getting the full benefit of your | oudspeaker making radio apparatus.
Large size of this unit gives great o e TR EAMPER & TOURIST e S
range with tone of most pleasing qual- shows you the way. On all newsstands. \ 72-50  bopt.’ A3, Washington Ave.
. . . 3 . Wi O1L
ity which, combined with the amplify- SO

produces remarkable results. Hunting with the Automobile.

e
ot e i e v v L e NEUTRODYNE
sign with pyralin flare in y Motorists Like B‘;CCI’JI‘:;“'L Bauchie l - cpt =
several handsome finishes. Springs in Missouri. i fUTﬁéDYN.Ei
It pleases the eye as well By Mabel Henderson Malone Y )
as the ear. What I Wear When Camping.

By A. Pearl McPherson
Made by A Trip to the Berkshires.
By Louise A. Haadin

Hunting a Good Place to Camp on a 1

Ninety-Day Ramble

ing properties of the Burns Horn, CONTENTS FOR OCTOBER ISSUE | MURDOCI&
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o

MOLLIFORMER
s D UNIT

REPLACES
7Y » XL

By B. F. Clark
a

The Bluenose Trail.
By Lorraine Wallace Gould

Sl
. 0 SEND R complete description of

. th cerful “‘B”

The Behavlor Of Radlo Unit that you c91 build 1111S arfol\l\oev.fr};t most
Waves reasonable cost. Uses the current from the

light socket—Excellent for Supers and all

IR
IV

TV

. . TRF Sets—Assures eater Clarity—DX
E “a new 5-Tube Set (C(mtmued from page 411) and VOlume——-Noiseleg;;— ;'o Tubgs nor
= with all the power . Acids—TUtilizes full wave rectification.
grief of the Supers’’ Guaranteed to Give Complete Satisfaction or
—so wrote Ienry Some of these things have been brought Your Money Refunded
M. Neely, Editor of - . 0 0 Torre d PRICE
Radio_in the Home, out irom time to time in Rapio News i Complete Kit—
Philadelphia. e —
) hiladelph the forecasts of_the 1fut.ur.e._ These I)I‘Oph’dlc 50  Cyele Umiternrensennnns $22.50
articles are extremely interesting to me and Complete Kit—
° should be to all those who have imagination 25 Cycle Unit.......... oo 24.50
HO w to B u l and are interested in the future of the world’s i ‘s"e”r‘,‘;faete*};"%'ﬁg;zirw.
' | youngest science. DEALERS—Write for our proposition.
And one point which should not be over- C. E. JACORS., Sole Mnfr.
- looked by the other sciences in the advance 2806 N. Kedzie Ave. CHICAGO
e of radio is that before all the present enig-
mas are solved, there will be a wealth of
Write today for the QUADRAFORMER T ', b o~ o R .
BCl)IOeK. Itywill bring you a new radio ex- material found in the ekplO} ation of radio BlllldaSlngleCOnfrolReceive]r
perience. Profusely illustrated with photo- that will throw no end of light upon prob- A " .
graphs, drawings. It takes you step-by.step lems now confronting the workers in other Don’t Use a Multitude of Dials
through the making of the SUPER-FIVE, an field ng -
exceptional 5-Tube Receiver developed by nelds. . ’ :
engineers of the Gearhart-Schlueter Radio One of these which scems to be of great Pat i S ‘pRlcE
Corporation. X H . A : 2 corle whi .
Inclose 25¢ and youw'll have it by return mail. lmpolrtancebls e tllus S_?Il;.leo.w 1\'§ \f\ or Ie \"111]16.11 Applied
Gearhart-Schlueter Radio Corporation we have been describing. ctore all 18 - $16
Dept, 711 known concerning the nature of propagation l For e i :
Fresno, California of waves from an antenna, the physicist will g g e
find a great deal of data valuable to him = =
in finally reaching a thorough explanation I h KINLEY
Young Men—Turn Your of the passage of currents over ordinary € |
. conductors, a problem which is by no means 4 '
Spare Time Into Money! || fonduciors 2 p i Tuned Radio Frequency Unit
o rads R - ‘ GIVES BETTER RESULTS WITH ONE DIAL |
Earn big profits, prizes, and awards selling Already 1adx§) bas taught us a g eat. man_y Single dial control has been ubtained without sacrific-
RADIO NEVS, SCIENCE & INVENTION, | | things concerning the electron, and it cer- | | ing sensitivits. ~ The unit consists of 4 lowrioss colls
THE EXPERIMENTER, and MOTOR tainly will tell us mnch more as time goes ?Qg‘gﬂj tlgge'_l"bs,rh%"“éeggfgsof" e ater Dlatos
CAMPER & TOURIST in your neighborhood. on. are all mounted on the same sliding bar. This arrange- |
We train you as our salesman and pay you - iifé?mil.ves the most simple and efficient construction
liberally for your time. Write at once and we HTOT DOG! Instructions for building a five-tube set furnished with
will help you to get started. . o Cachiiiets PRICE $15.00
b LSRN EE ) HO})E: So that radio friend O~f yours At your dealers otherwise send purchase price and you
doesn’t approve of vour crystal Set{) will be supplied nostpélid. . roul
THE EXPERIMENTER PUBLISHING CO. . N X ven barks at Send for descriptive circular.
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: B Contributed by Moses M. Allen.

www americanradiohictorv com

" M-



www.americanradiohistory.com

Radio News for October, 1925

The [nventions of
Reginald A. Fessenden

(Continued from page 429)

amanmn eI,

TR

power formerly used, i. e, just a little bet-
ter than my estimate..
A.C. MOTOR. SILICON IRON FOR LOW
A.C. LOSSES

Meantime, whenever there was a chance,
my experimenting was going on. Alternat-
ing current work was coming up and the
mathematics of this as given by Kapp and
others was carefully studied. Some work
was done on an a.c. motor, a commutator
type run by a.c. currents. This was a
dead failure. The sparking was cut down
pretty well, but it got altogether too hot.
This was traced to the high hysteresis and
eddy current loss, with a.c. currents.
thing to do, therefore, was to get a kind of
iron with lower hysteresis and higher ohmic
resistance.
theory of cohesion came in useful again. I
am not dead sure now that this particular
application of the theory was correct, but it
gave the results, which was the important
thing then. Why did iron have hysteresis?
But first, what happened when iron was
magnetized? Ewing’s book on magnetism
had been published and it then seemed fairly
certain that the iron molecules aligned

themselves in some way when magnetized.

Hysteresis meant loss of energy, so it seemed
that elements which caused iron to have
large hysteresis, when alloyed with it, hin-
dered the iron molecules from aligning
freely. Looking back at the figure given
for the explanation of the contraction of
chemical compounds it will be seen that if
the inter-space filling element was small or
irregular in shape it would do this. Also an
irregularly shaped element had a high melt-
ing point, and mercury had a low melting
point because its atoms were nearly round.

Now the carbon atom was small and with
sharp corners and carbon had a high melt-
ing point, so this would explain why high
carbon steel had high hysteresis. The thing
to look for then was some clement whose
atoms were farger than the carbon atoms and
which did not have too high a melting point
and which was cheap and easily alloyed with
iron. Silicon seemed to be what was wanted,
as its atomic volume was considerably larger
than iron and it melted at a lower tempera-
ture and was easily obtained.

So, through the kindness of Mr. Perrine,
former electrician for the company and then,
(1890) engincer for the Roebling’s works,
samples of low carbow iron alloved with dif-
ferent amounts of silicon were obtained. They
were tested and found to give low hysteresis
and eddy current loss. I think now that the
result may have been pure luck and that the
rotation is of a more complex nature, but
the result has been of so much use to the
electrical industry that I have not, perhaps,
the proper amount of shame in telling of it.
Arrangements were then made for obtaining
it in quantity and in sheet form for arma-
ture discs.

ELECTRODELESS GAS LAMPS

When fixing up the laboratory photometer
and correcting it for color of source, some
vacuum tubes which were lying about were
tested and the results suggested that quite
efficient vacuum tubes might be made by
making the tube long enough, because the
voltage drop at the electrodes was indepen-
dent of the length and formed a very small
fraction of the total drop when the tube
was long. So some tubes were made up
about twenty feet long, my glass-blowing ex-
perience coming in useful here, and the re-
sults were good. But the current had a
bad habit of jumping to and running through
the walls of the tube when the tube got
hot, leaving the gas without current. So

Here the electrostatic doublet:

The |
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mazing new receiver

NOW anyone can build it in an amazingly short time chis
new easy way. Experts assemble it at factory. You sim-
ply wire. Note revolutionary new principle it contains.

O excuse now for not having a

fine radio. At a surprisingly low
cost, too. For a remarkable plan is
showing thousands a new way to build
their own. It is so easy that anyone
can do it in an hour’s time. So fasci-
nating that many continue to build
them for others. No wire bending or
soldering. Merely attach a few ready-
cut, flexible eyeletted leads, and the
job is done.

And in addition to the fun and pride
of building your own, the finished re-
ceiver actually contains a phenomenal
feature not yet found in the most
expensive sets; that brings results
otherwise impossible.

This feature follows the discovery
of a new inductance principle that
overcomes many vital weaknesses of
present day sets. It is based on an
entirely new type coil—the Erla *Bal-
loon *Circloid.

Circloids are the backbone of the
Erla kit and are largely responsible
for the striking improvements this kit
alone offers. Note these four advan-
tages in particular:

1. Greater distance. Circloids have
no measurable external field to affect
adjacent coils or wiring circuits. This
makes possible higher amplification in
cach stage, with increased sensitivity
and greater range.

2. More wolume. Higher r."f. am-
plification enables Circloids to bring
in distant stations scarcely audible in

Dealers— Exclusive franchises are available
to high class dealers in localities still
open. Write or wire immediately.

ordinary sets with volume enough on
the loud speaker to fill an auditorium.

3. Increased selectivity. Circloids
have absolutely no pick-up qualities
of their own. Only signals flowing in
the antenna circuit are built up.

4, Finer tone quality. The self-
enclosed field positively prevents stray
feed-backs between coils. Hence no
blurring or distortion. Tones are
crystal clear.

Circloids are sold singly and in sets
of three; also in kits containing three
Circloids and three .00035 condensers.

Write for free information on kit—also book

See how a few minutes of fun will
give you the newest and most nearly
perfected set known to radio science.
Examine it at any Erla dealer’s, or
send the coupon for full information,
illustrations and diagrams contained
in the remarkable new book, “Better
Radio Reception,” describing the sen-
. sational new Circloid principle. Enclose

10c¢ for mailing and postage on book.
*Trade Mark Registered.

o= e m e ————————— -
I Electrical Research

1 Laboratories,

) 2500 Cottage Grove Ave.,

I Dept.17-A, Chicago, U. 8. A.

1
1 O Send me free informa-

I tion on kit.
1

o .-l

This sign identifies au-
O Enclose tborizedEr[adimibumrs.‘
10c for postage for book. Al are equipped to give)
“Better Radio Reception.” complete radio service.

Name

Address

'--———-——

City County. State :
=

The Sensational Buy of the Year—Radio Set, Lot, Subscription
A GENUINE

HARKNESS COUNTERFLEX KIT
3 Tube Reflex and Better Than the Average 5 Tube Set

Instruction booklet illustrates and cxplains assembly and wiring step by step.
SECOND: A FREE Warranty deed for a LOT 20 x 100 at or near Port

Jefferson, Long Island,

THIRD:
ALL FOR.

$36-.00 C. 0. D.

THE REGULAR PRICE OF THE
HARKNESS’ LATEST MASTERPIECE

A year's subscription to this magazine—RADIQO NEWS.

New York

KEWOL RADIO COMPANY,
296 Broadway, New York City.

Gentlemen:—I am enclosing check or money order for

I $36.00 or ship C. O. D. the genuine HAREKNESS

KIT along with the FREE WARRANTY DEED and

| Year’s Subscribtion to Radio News.
I
|
I

Name
Address .
(657 856555000008 B80 Ba HE0 8086005 State
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Most Complete
Book of
information

By H. GERNSBACK

Editor of RADIO NEWS, SCIENCE

AND INVENTION, THE EXPERI-

MENTER, and MOTOR CAMPER
& TOURIST

What the novice in radio needs
is a book in which he can get all
the information necessary for him
to understand radio telephony and
telegraphy, to make or buy a re-
ceiving set suitable to his means,
to know how to operate his set, and,
after he has an understanding of the
radio art, information that will enable
him to advance and get the most out
of his outfit. All this must ordinar-
ily be dug out of textbooks, pamph-
lets and government publications, but
the aim of this book is to have all the
data and information that the begin-
ner will need from the time that he
takes up radio. It is a permanent.
comprehensive reference book for the
dved-in-the-wool dabbler in Radio.

WHAT THE BOOK IS

A combination of a vadic course for the
novice in radio telegraphy and telephony
with a rveference book for the more ex-
perienced amateur. Half a dozen books
in one.

FOR THE BEGINNER

The theory of radio carefully explaincd
with drawings.

Description of and instruction for eper-
ating instruments of receiving and send-
ing sets, with all picture diagrams of
the wiring of the apparatus.

How to make your own receiving set.
costing from £3.00 to $50.00.

How to read diagrams; for every pic-
ture diagram there is_a corresponding
technical diagram using the symbols
instead of drawings.

How fo tune sharply and eliminate inter-
ference from other stations.

How to protect your set from lightning,
and the laws regarding installation.
Explanation of time and weather signals.

FOR THE MORE
EXPERIENCED
AMATEUR

How to make a practical vacuum tube
detector, two stage amplifier set costing
less than $50.00, that will work.

How the radio compass works.

Al about underground aevials, loop
aerials and directional aerials.

Formulae for finding wave length; mis-
cellanecus formulae for finding capacity
of condenser and other instruments.
Tables of wire resistances. wave lengths
and their corresponding frequencies. ap-
proximate wave lengths for diffevent
aerials, tuning coil data, and much more
invaluable information.

SPECIAL FEATURES

Lists of all the broadcasting stations in
the United States and Canada for con-
certs. time signals, weather reports.
press, stock market reports, ete.. with
$ their call, wave length and time of send-

ing.

& QGQ Detailed  description of Washington
[t cy weather signals and their translation.
POSTPB{D Description of a modern broadeasting sta-

tion and its operation.

Large map showing location of all U. S.
radio telephone broadcasting stations
suitable for hanging up in radio rouru.
Collection of miscellaneous radio informa-

Mail all orders with money order or cash ton for the amatour.

direct to
IN CTHER WORDS
The EXPERIMENTER PUBLISH ING CO,, Inc. The information that you ordinarily have

to dig out of government publications,

53 Park Place New York City N s il
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the next thought was, why not do away
with the electrodes altogether and malke the
gas the secondary of a transformer and so
do away with all electrode drop and loss?
This was suggested to Mr. Westinghouse,
but nothing came of it at the time, so the
work was dropped.

FIRST PATENT. SILICON IRON WIRE

FOR LEADING IN WIRES

In the vacuum tube experiments platinum
had to be used for the wires sealed into
the glass and leading the current to the
electrodes. This was expensive even then
What could be used in place of it? Evi-
dently something having the same approxi-
mate coefficient of expansion as glass and
which would “wet” the melted glass, te.,
have if possible a negative capillary coeffi-
cient with respect to melted glass. Iron
has a low coefficient of expansion, and glass
15 mainly oxide of silicon so wire made
from the silicon iron alloys which had been
obtained for the magnetic work suggested
itself and proved satisfactory. Other alloys
were tested and my first two patents applied
for, with the permission of Mr. Westing-
house. 1. e, U. S. 452,494, Feb. 18, 1891,
covering alloys of silicon with iron, nickel,
cobalt, etc., and U. S. 453,742, Feb. 18, 1891,
covering the method of keeping the joint
clean by sealing in vacuum, driving off oc-
cluded gases by passing current through the
wires, so that iron or nickel alloys could
be used without addition of silicon, the
oxide formed being forced to combine with,
and dissolve in, the glass. Nothing was
done with this at the time, but it saved
Westinghouse the loss of the contract for
lighting the Columbia Exposition at Chi-
cago in 1893, and the method is apparently
coming into usc again.

VACUUM-BOILED OXY-CELLULOSE

CONDENSERS

The condensers used for the A.C. motor
experiments, though of the purest cellulose
and paraffine and boiled in vacuum, heated
badly, ie, had high diclectric hysteresis.
On the electrostatic doublet theory this
must be due to short-conducting paths in
the material, of perhaps only molecular
dimensions. Cross and Bevan, and I think
some others, had found that a molecule of
water could be split off from cellulose by
prolonged heating at a certain tempecrature.
Possibly this water molecule was what
formed the conducting path, and caused the
high hysteresis. So the paper was heated in
high melting point for so many hours, until
the water molccule had come off. and then
boiled in vacuum. It worked; the hysteresis
was reduced to a small percentage of the
previous loss and could no longer be meas-
ured.

PURELY SCIENTIFIC WORK

Passing over other experimental work on
circuit-breakers, projectors. etc., the purely
scientific work had not been entirely neg-
lected. The money allowed me for Pullman
fares on my trips was (with the knowledge
of the company) used for buying scientific
hooks, with, T believe, no loss to the efficient
carrying out of the company’s work. Also
there was a remarkably fine public library
in Newark, much ahead of the times. Alter-
nating current theory and the papers of
Hertz were thoroughly worked over. ‘A
paper on the electrostatic doublet theory of
cohesion was read before a little local soci-
ety, the Newark Electrical Society, in 1890,
and a copy was sent to the Philosophical
Magazine for publication. But it was too
new. One of the editors said that it could
not be correct because it did not obey Max-
well's fifth power law, overlooking the fact
that I had pointed out that it did. Another
objected that electrical charges could only
exist on the surface of conductors, and so
could not account for the cohesion of the
metals. Fitzgerald, an extremely kind man
and a mathematical genius, was more en-
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Dubilier Micadons

—~Standard Fixed Ra_dio

Condensers

Nearly all of the leadiﬁg manufacturers of
radio sets have adopted the Micadon as their

standard.

a5 A layman might be fooled.
manufacturers.

They need fixed ¢

Not so these

ondensers

with accurately matched and permanent capa-

cities, and they know which are the

Send 10c for 32-page bdoklet,
“Applications of Dubilier Condensers
Address Dept. F-2.

best.

in Radio Circuits.”

Dubilier

CONDENSER AND RADIO CORPORATION

4377 Bronx Boulevard, New York City

“_—more than double the life of other
batteries I have used.”
E. E. Avery, Lynn, Mass.

BATTERIES

DIAMOND ELECTRIC
SPECIALTIES CORP.
103 Scuth Orange Avenue, Newark, N. J.

Dealers, Jobbers—Write for Proposition

GEM TUBE|

A Guaranteed Kadio Tube
Within Reach of All
Tivery tube guaranteed. A tube
for a dollar of $3 value. A trial
order will convince you as it has
thousands of others. Send your

orders at once.
Orders sent C.0.D.
401A
.400 -

EACH

(with standard base)
Dealers, Write for Discounts

GEM TUBE CO.

Dept. N. 200 B’way, N. Y. City
220 So. State St., Chicage, Il
Lafayette Bldg., Detroit, Mich.

parcel post.

R——

i Insure your copy reaching you each month. Subscribe to Rad

Experimenter Publishing Co., 53 Park Place, N. Y

io Néws—$2.50 a year
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® Developed for Those
Who Demand the Best

Apex Vernier Dials
_ are constructed on exhaustively tested and
truly scientific pnnclples and areengineered
to meet the precxse reqmrements of experts
—consequently they more than meet the
expectations of the average radio user.
hey bring in distant stations with alac-
rity and positiveness seldom encountered
and provide control and accuracy essential
to full radio enjoyment. They impart a
degree of elegance that creates a marked
improvement in the appearance of any

set. Clockwise or counter clockwise.
Royal Brass Finish, 4in. $2 00 31in. $l 65

Satin Silver Finish, 4in. 2.50; 31jin.
DeLuxe Gold (24K)41n 3. 00 314 in. 250

Apex Rheostat Dials
are little brothers to Apex Vernier Dials.
Accurate, handsome—a necessity to satis-
factory operation, beauty of appearance..
Royal Brass Finish............... $ .75
Satin Silver Finish . 5
DeLuxe Gold (24]()
If your dealer is unable o supply you,
order direct from us. :

APEX ELECTRIC MFG. CO.
1410 W. 59th St., Dept. 1006 : Chicago

-

o JOWN CRIER
Radios Most Beautfil J}neaker

You will be delighted with the gorgeoue
colors . . . the handsome, stippled finish.
and the novel design of the Town Crier—
the Speaker with the voice that thrills.
Ask your dealer to show you a Town
Crier Speaker. Worite today for beauti-
fully illustrated circular describing the
Golden Yolychrome and Green Poly-
- chrome models.

List Price $17.50
West of the Rockies $18.50

GALE RADIO LABS.

2509 Izving Park Blvd.

CHICAGO

THE LATEST =

parts and sets are always featured in
If you are a live-

our Salespeaker.
wire dealer, write for your copy, now.

HUDSON-ROSS—I 16 S. Wells St.

hicago

Insure your copy reachin

Subscribe to RADIO NEWS—§2.50

you eath month.
a__year.
Experimenter Publishing Co., 53 Park Pl, N.Y.C

.

couraging, and later wrote that if true it
would account for Michelson and Morley’s
results on light and ether drag. (Still later
he forwarded one of the papers to the Royal
Society for publication, but could not get
it in.) So the paper was not published till
1891, and then much abbreviated.

The theory was rounded up, meantime,
the tensile strength of some. metals which
had never been measured was predicted, e.g.,
of cadmium, which was later . confirmed
almost exactly by Thurston. Also the true
nature of solution was worked out and
given; which became accepted later, and
also Van der Waal's equation was modified
into a simple form which has also been
accepted, by Sutherland and others.
STANLEY-KELLY-CHESNEY LABORATORY

Stanley owned part of the electric light-
ing station at Pittsfield, Mass. Chesney,
who had had a thorough electrical training
and was a fine designer, had worked out
new types of transformers which should be
(and later turned- out to be) better than
anything on the market. Kelly had a bril-
liant idea of neutralizing the inductance of
A.C. motors by winding a compensating
winding in grooves in the pole pieces. It
was thought that the silicon iron would be
of use in the transformers and A.C. motors
and Chesney had found that the idle current
of transformers could be neutralized com-
mercially and the all-day losses greatly re-
duced if my new type of condensers was
used. So I was asked to join them. Zim-
mermann- offered me the position of chief
electrician and a much higher salary if I
would stay, but, perhaps wisely, perhaps
unwisely, I went.

Superpower Broadcasting
(Continuwed from page 419)

s
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22: Vult Un Acid Everlasting

Recharge-
ahie B

Storage

Battery

*2.95

INCLUDES
CHEMICALS

SPECIAL 2—22%
Any special detector
Very easily charged.

Daes not lose charge standing idle.
(45 volts) $5.25; 90 volts $10.00.
or amplifying voltage easily had.
Nearly 3 years sold on a non-red taPe 30 day trial offer
with complete refund if not thoroughly satisfied. Further

IKnock-down kits at still greater
*‘B’’ battery- charger

guaranteed 2 years.
savmgs Complete ready to run
$2.75. Sample cell 33¢. Order direct—send no money—
simply pay expressman when delivered, or write for my
free literature, testimonials and guarantee. My large
36 page radio goods catalague 10c. Same day shipments.

are carried overhead and consist, for the
most part, of copper tubing.

The two transmitters and the modulator
units, together with the kenetron rectifying
units, are housed in Building No. 1 at the

experimental field.
THE TRANSMITTERS

Aside from the two main transmitters,
there are several others. One is built to
transmit on 90 meters, another to work at
20 and 40 meters and still another to work
at 5 meters. These are all distinct from
the main WGY station, which is situated
in the center of the General Electric Plant
in Schenectady. The 90-meter set will usual-
ly work at about 5 kilowatts, though the in-
stallation is capable of a much greater out-
put. This station is in a building of its
own and the other short-wave installations
are situated in still another building. The
power supply for the whole outfit comes
from one source, however.

The 5-, 20- and 40-meter work is still very
much of an experiment, in that there is no
regular broadcasting on these bands. The
work being done with them is solely for the
purpose of collecting data as to the be-
havior of .radiations at the extremely high
frequencies.

The two large installations are in standard
form and are permanently installed. The
condensers, as can be seen, are composed
of large aluminum plates, whlch are made
up in a very novel manner: the surfaces are
formed of two pieces of spun aluminum
which are snapped into the holders like
watch crystals. They are spaced rather far
apart, even for transmitting sets. However,
when it is considered that in some of the
sets the voltage on the plates runs in the

neighborhood of 10,000 the reason is ob-.

vious.

The water cooling system is worthy of
detailed description. The plate of the tube
in the case of the twenty-kilowatt tubes
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forms the bulk of the tube. That is, the fila-
ment and grid are inside it. The leads from
the elements are taken out through a glass
seal at the top. Around the plate there is a
metal container which carries the water cir-
culation. The water is led to the sheath
through rubber hose. A large radiator at
the rear of the building keeps the water at
approximately atmospheric temperature all
the time.

The water lead—the hose—is coiled on
large wooden drums so as to make the water
column long enough to raise its resistance to
a point which will prohibit lealage of cur-
rent from the tube. The system may seem
rather peculiar and incffective at first sight,
but practice has proven that it works very
well, or at least with as good efhciency as
do the other parts of the circuit.

The plate current for the various tubes
is furnished by a bank of three kenetron
rectifiers with inductors and condensers to
smooth out the supply. Ifach bank is com-
posed of four tubes, each rated at 1215 kilo-
watts output. If necessary. this figure can
be raised. One of the photographs shows
the kenotron banks. Space is provided for
the installation of the fourth bank as soon
as increased power demands. The supply
from this unit is also arranged so that it
may be thrown to any one of the sets or any
combination of transmitters and modulators.
All these changes are made through the in-
sertion of plugs and jacks and the throw-
ing of large bus switches.

TYPES OF ANTENNAE

There are several types of antennae avail-
able for use on any of the sets. At the
present time a multiple tuned arrangement is
being used. It consists of two sections, each
of which is tuned to the emitted wave-length.
Aside from this one, there are perhaps five
others which may be used. Just now the
engincers are carrying on extensive research
in connection with horizontal and vertical
doublets, that is, with an antenna system
consisting of two parallel wires. A system
of condensers is used to obtain resounance
between the wires. It i. with this type of
auntenna that the horizontally polarized waves
are obtained. A more complete discussion
of this point will be found in the article by
Dr. 5. F. W. Alexanderson elsewhere in
this issue.

This description is the first released on
the new superpower work, and represents
practically the first step in the inauguration
of this new phase of radio broadcasting. Our
knowledge as to the behavior and efficiency
of such installation is extremely hazy, but
now that investigation of a wide type has
been started, there will no doubt be much
of interest on the subject to malke its ap-
pearance within the next few months.

Parlor Magic With Your

] Radio Set

(Continued from page 421)
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serics with a loud speaker and a set. In
order to have sound come from the loud
speaker it is mnecessary that a complete,
unbroken chain be established. Any num-
ber of players may join in this, but the
more there are, the weaker the sounds will
be. It will be noticed in this experiment
that the sounds can be made to vary from
very loud to weak, simply by having some
one in the chain make a light contact, such
as touching the skin lightly on the back of
the hand. Also, it will be found that some
parts of the body have higher resistance
than others and consequently cut down the
volume of sound. Thus, for instance, men.
as a rule, providing their hands are drv,
if five or six are in the chain. will prac-
tically kill all sounds from the loud speaker.
This is due to the high resistance of the
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skin of the hands. If, however, the hands
are slightly moistened, the loud speaker will
come on with full strength as a rule.

fn the chain experiment as shown in il-
lustrations 2 and 2A, lots of amusement will
be created by the operator asking one of the
girls to stick out her tongue and having
the next partner tomch it with the tip of
her finger. The tongue, being very sensi-
tive and moist, will naturally carry a high
amount of current. If the set is of the 5-tube
variety, I can vouch that the same girl will
not try it twice. Although the shock is not
at all serious, it is somewhat disagree-
able when experienced for the first time.
This particular experiment, by the way, does
not work unless the polarity is right. You
may have to reverse the connections at the
plug in a previous experiment to find out
which is the correct polarity.

The next is a most interesting experiment,
as interesting as it is surprising. Even your
average radio engineer, if told that you can
make a perfectly good head-set with a pair
of gloves will probably laugh at you. Never-
theless, the following shows how to do it.
As shown in illustrations 3 and 3A, it re-
quires two performers and one person to be
entertained. The two performers must put
on kid gloves (cotton or silk gloves do not
work.) One pair of gloves will do; namely,
a right and a left. The gloves should be
put on the usual way, buttoned up, so that
the palm of the hand and the stretched
part of the glove become a diaphragm, which,
when held with a spread hand, will be stiff.

The two performers now grasp leads or
wires leading to the plug of the radio set.
No loud speaker is connected in this case.
The two hands with the gloves are put over
the ears of the listener. Be sure that the
gloves actually touch the ears. In the case
of a girl, the hair must be pushed aside,
as the experiment will not work well over
the hair. If the station is tuned in, she
will hear the sclections as loud as with a
good head-set. This may seem surprising,
but it is simply a variation of the good old
condenser telephone, invented by Professor
Dolbear in 1876. In this case, the hands of
the performers form the two plates of the
condenser, while the gloves are the dielec-
tric. The head of the listener becomes the
third plate. The leather diaphragm vibrates
under the influence of the high frequency
currents, and the sounds are heard. This is
a very pretty experiment and one that al-
ways arouses considerable astonishment, not
only from the layman, but also from those
who know something about electricity.

A clever variation of this experiment is
shown in illustrations 4 and 4A. This is a
duplicate of the preceding one, except that
in this, no gloves are used, merely two
pieces of stiff bond paper, such as used for
letterheads. The two picces of paper are
pressed with the bare hands against the lis-
tener's ears, while the performers grasp the
metallic ends of the wires coming from the
phone plug in the two free hands, as in the
glove experiment. If the choice of the
paper is right, the listener will hear the
sounds as loud as with a good head-set.

In both of these experiment it is as-
sumed that the strength of the signals is
good. If they are wecak as for instance,
those coming from a distant station, the re-
sults will be very poor. The louder the
signals received, the better the results.

The reader will, of course. be able to
make many variations of the experiments
described herein, and with a little ingenuity
a good deal of entertainment can be pro-
vided.

I have in my notebook a number of other
experiments of the entertainment kind, and
if vou should care to see more of them, I
shall be glad to hear from you. If there
is enough response from our readers; I shall
soon publish a second installment of Parlor
Magic With Your Radio Set.
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Does a Straight-line Fre-

quency Condenser Exist?
(Conmmcd from page 447)
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To make things easier to comprehend,

values of the inductance ratio were computed ‘

from this formula and are shown in Fig. 2
Three curves are shown, all of them apply-
ing to inductances of 100 microhenries, one
curve for a coil having a capacity of 10
micro-microfarads, one for a coil of 20 and
one for a coil of 30 micro-microfarads.

The horizontal axis (at the bottom) is
calibrated in kllocycles, and the vertical axis
(at the left) is calibrated according to the
inductance ratio. Thus, a coil of 100 micro-
henries having a distributed capacity of 20
micro-microfarads, at a frequency of 1,000
kilocycles (300 meters), would have an in-
ductance ratio of 1.087. (Point “a,” Fig. 2.)
That is, its inductance under those condi-

tions - would be 1.087 times its true induc-.

tance, an increase of 8.7 per cent.

For the purpose of exaggerating condi-
tions, we have assumed rather large coil
capacities. It is difficult to conceive of any
coil of any of the types now in general use
that will have as high a capacity as 15
micro-microfarads. But when ‘we consider
the effect of other apparatus in proximity
to it, and the additional capacity of the con-
nectin“r wires, it is probable that it may, in
some cases, run as high as 20 micro-micro-
farads. TFor this reason we shall consiter
from now on, for the sake of argument, coils
of 100 microhenries having coil capacities
of 20 micro-microfarads.

Now, remember that the frequency of a
circuit is given by the formula:

159.3
f =

VLC

as explained above. If we consider L to
change, we can easily find out the variation
in the frequency that will occur as a result
of this change. In Fig. 2 the limits of the
broadcast frequencies have been indicated
by the vertical broken lines, viz., 550 to 1350
kilocycles. Consider the 20 #u#f curve. Thé
values of the inductance ratio at these limits
are shown at b and ¢, and have the values
1.024 and 1.168.

In other words, the inductance of the coil
changes in the ratio of 1.168/1.024 (or 1.142)
in the frequency range 550 to 1350 kilo-
cycles. That is, if the inductance of the coil
at 550 kilocycles were 100 microhenries. its
inductance at 1350 kilocycles would be 100 x
1.142, or 114.2 microhenries. Now suppose,
instead of using L in the above formula, we
use its new value, which is 1.142 L. The
equation will then be:

159 3

VITZ T.C VIC._

It will be noted that the form of the for-
mula has not been changed. The part in
brackets is the same as that with which we
started, the only difference being that we
now obtain a frequency which is 0.936 times
the frequency we obtained when we assumad
the inductance constant. In other words, the
frequency is now only 93.6 per cent. of what
it would be if the coil had no capacity. For
instance, if we happen to have our radio re-
ceiver so designed as to tune to 1350 kilo~
cycles at exactly 100 on the dial, without
considering the change of " inductance, it
would actually tune in 1350 x 0.9336 or 1263
kilocycles.

This same procedure has been followed out
for various values of frequency lying within
the broadcast range. A .perfectly linear
condenser calibration has been assumed for
the sake of argument, in the solid line drawn

159.3
= 0.936
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in Vig. 3, by assuming a frequency of 550
to be tuned in at zero on the dial, and a
frequency of 1350 kilocycles at 100 on the
dial. These points are shown at a and b of
Iig. 3, and a straight line was drawn con-
necting them. This line represents a per-
fectly linear calibration.

Jhe points computed as explained above,
assuming the coil and associated circuit to
have a total capacity of 20 micromicrofarads,
were also plotted in Fig. 3, giving the broken
curve. There is no doubt that this curve is
a curve—it is not a straight line.

But the main point in this connection is
that it is not very far from a straight line.
The curvature is not sufficient to cause any-
one any trouble in separating the many sta-
tions, which is the prime reason for the
existence of the straight-line frequency coun-
denser, anyway.

HOW CONDENSERS ARE DESIGNED

Let us go a bit further. Suppose the de-
signer of the condenser first determined the
approximate shape of the plates by the theo-
retical method outlined in my article in the
August issue of Rapro NEws, and then put
the condenser into an oscillatory circuit. He
then measured the frequency that was tuned
in at every dial setting and plotted a curve.
Ii the curve was not periectly straight, he
would grind away some of the plate, or build
a new set of plates having a slightly different
shape. Finally he arrived at a set of plates
which gave him a perfectly linear calibra-
tion.

The r~oil he had been using in the measur-
ing circuit was a good one, having low dis-
tributed capacity. The problem now is:
What will happen if this condenser is used
il a circuit with a coil having greater dis-
tributed capacity?

The answer is easy. The calibration curve
will be less curved than the one we have
shown in Fig. 3. The curve ab in Fig, 3
was drawn for a condenser associated with
a coil which had no distributed capacity, and
we are comparing it with the curve applying
to a condenser associated with a coil of con-
siderable capacity. Certainly there will be
an improvement. .

The reader must not be misled by the state:
ments madc by those who measure the capac-
ity of a condenser at various settings and
then calibrate the frequency dial-setting curve
from these measurements. It is absolutcly
impossible to judge the straightness of the
calibration curve by this method as, I ven-
ture to say, the majority of the condensers
will be made by the cut-and-try method, as
described immediately above.

There is one other point that may prove
interesting to many. Purchasers have in
the past been accustomed to demand from
the dealers condensers whicl have low mini-
mum capacities. In the straight-line fre-
quency type of condenser the straightness of
the calibration curve will oiten he dcstroyed
by cuiting away the plates in the attempt
to obtain a low minimum capacity. This
was explained in detail in the September is-
sue of Rapo NEws where an cxperimental
course obtained on a straight-line frequency
condenser was prevented.

N

EFFECT OF CAPACITY

It has been shown above that the curve
will be bent downward when the condenser
is used in a circuit with a coil having ap-
preciable capacity. It is apparent, then, that
the tendency will be to straighten out the
curve somewhat, thereby counteracting, to
some degree, the upward curvature due to
the low minimum capacity.

In conclusion I should like to say that, in
spite of the fact that we are not able to have
anvthing “perfectly perfect” in this universe
of ours, the straight-line {requency con-
denser 'is about the best thing that has come

*NOTICE!

Reports from
Ultra-5 users
everywhere
leave little
for us to add.
These letters
_ are typical of
- the many in
our files and which we receive
daily.

Hears California to Europe
Inelosed is a partial Hst of
the stations I received with
the DMiraco Ultra-3: KSD,
WEBRH, W B AV, WBEAR,
WIAV, WCBD, WIHB, WOR,
WIAZ, WOC, WHAS., WWJ,
CKAC, KFIX, WCK, WHAZ,

KFAB, WIIAA, WASI,
WCADP, WEAS, WQJ, KIFKX/
WAAW, WT.ADM WOAL
WSOE, W(CCO, XKDKA,

WBAP, WMC, CNRO, WIS,
*KHJ, WBZ, WMH, KFXNF,
KFI, WEEL, WWL, WFAQ,
WAT, WGY. CKY, WRR,
WCAR, WEAO, WREC,
FFDM, WJIID. WGR, WARN,
WCAL, WEB, WHN, WAMQ,
W%, WLS, WOAW, W00,
0S8, CFAC, Sheffield (Eng.),
Paris (France),—Carl IL—,
Waukesha, Wisc.

Montana Hears California to
treland

I am more than pleasd with
the Cltra-3 Receiver. 1 have
90 stations on my record in
20 days’ time, including
KDKA, WCAL, KFLE, WFC,
WO, WIAM, WEAF, WEM.
WGM, WCAL, WLW, CAM,
CFCF, WJIJ, WAL, KAKRE,
KOOW, WCCO, WOC, WCAZ,
WHO, WOCCA, WOAW,
CFAC. WOAL WOS, KCHF,
KFPU., KB}, KPO, KFAA,
WMCR., CKY, WCCF,
WAAQ, WBAP, WGXN, KIR,
WIIJ, WOS, WMC, WIT,
WEAN, KKU, WGW, WLW,
WOOI. WHEB, WFAT, WIAZ,
KGO, WOAF, KSAC, WTAP,
KSKI, KI'KA, On Februavy
16th at 12:15 o’clock I Te-
ceived Ireland—the distance
between seven thouzand miles.
~TRichard ——, Comertown,
Montana.

West Virginia Hears Australia
2-X1B, Wellington, Aus-
i plain last night at
12:45 A, M. over the Ultra-5
Miraco you sold me, 1 am
delighted and would not trade
for any instrument in town.—
Geo. B , Glen TFerris,
West Va.

- i e - 3

Built like—looks like—performs like a $2
Enormous demand for the celebrated Mirac 5
{resulting from its many enthusiastie users so highly rec&!\xggxt\‘glini
it to their friends) has enabled us to add hosts of costly new featuresh
latest refinements and up-to-the-minute improvements. :

563

s

Greater selectivity, range, power;
licity-~at lower cost/

ow
gﬂly

'.I ) ; . 1
$ 5 50
retail

SEND FOR SPECIAL OFFER !

CThePowerful New

IRAC
-A(‘Ultfa _ O

[FIVE TUBE OUTFIT IN BEAUTIFUL

The amazing coast to coast recep-
tion (on the lood speaker) and in-
ternational receiving range of the
famous Miraco Ultra-3 in  the
hunds of its multitudes of pleased
users—as voluntarily reported by
them to us in writing—offers proof
of performance which makes claims
by us supertluous, Send for plenty
of this proof—and Special Offer!
Remember that one of America’s
oldest and most reliable manufac-
turers of quality sets combletely
builds, thoroughly tests and fac-
tory guarantees cachh Miraco. That
longer experience and immense
production  make possible  such
money-saving prices. Bear in mind
that this big, beautiful, powerful
and clear-toned Miraco Ulira-5 is
the latest, improved model. That
it has a beautifully gold-etched

* genuine Formica panel with large

Bakelite knobs equipped with gold
filled indicators for very fine tun-

OtherMiracoLong DistanceSets s]jz‘;%

Wonderfully improved new models
in one-tube and three-tube MMiraco
Long Distance Sets alse ready at
Jower prices! Powerful new Miraco
-3 at only $27.33 (retail) oper-
ates loud speaker on distant sta-

ll the Proof you want is waiting for You!

TReports from their hosts of users in every state prove

Miraco sets—at rock-bottom factory
sets costing much nmore money,

mony from users, leaving no doubt
dio Gets ‘em Coast to Coast.”

Send for latest litera-
ture, SPECTAL OFFER and plenty of additional testi-

MAHOGANY CASE]
ing. That it is even more selec-
tive, more powerful and is capable
of petting greater distances due to
exclusive  use of ‘‘Duoformers’’
(ultra low-loss inductance coils—
the newest achicvement in 1adid
engineering). “'B’’ battery con-
sumbtion is minimized and oscil-
Jations are controlled on all wave-
lengihs by a new patented feature,
the ‘‘Counter-I3alancer.” TFlexibly
wired (lo prevent broken connec-
tions). THas an adiustment for
difterent length aerials, only two
rheostats, a cut-out Switeh, con-
cealed wiring and other features
of costliest sets. Comes in a hand-
some hand-rubbed mahogany cabi-
net. An  instrument thoroughly
tesled and approved by radio’s
highest authorities and one which
anyone can casily eonncet, operate
and “‘lag.””  Waoarks on storage or
dry batteries. Literature deseribes
other latest improvements.

tions, All Miraco sets work on
storage or dry hatteries, Approved
by Ruadig’s highest authorities.
Tnmatehed values! Let testimony
of users convince vou. Write for
literature and Special Offer.

AGENTS,
DEALERS!
Write for the
new Miraco
proposition$

prices—outperform

that ‘‘Miraco Ra-

i § Sets,4
ioneer Builders &
Séggireeliterature,(SP

ing Miraco Sets. ) Jobber (
NAME. ..+
ADDRESS.

ON
M“)WEST RA%E)?E %%igh‘th St. Cincinnati, 0.
ECIAL OrFERnnda

RPORAT!

Zrijcularsregard-
R eny () User

‘) Deater ()

6 Voit

THOM

Shipped direct from

Sen

This is an actual
honestly built of P
builders.
(non-leakable)—will

Qimply order—and we

you agree with us that i

100 AMP. RADIO BATTERY

TWO-YEAR WWritten Guarantee by
Storage Battery Pioneer for 28 Years.

profit—no delays—no grief.

Solid Rubber Compartment cases—uot wood

coated carrying handle. )
Wiil operate the average 5 tube ragho set from three
to four hours daily for a month to six weeks.

NQ DEPOSIT or Advance Payment Required

amino bhattery at your exnress offee to your heart’s content. If

expressman $9.98 plus exoress chavees.
I you prefer to remit with order—deduct 50c.
as we replace any defective battery during two years.

THOMAS BATTERY CORP., 511 West 50th St., New York, N.Y.

Rubber Case

AS WITHERBEE

factory to you. No middlemen’s

d No Money

100 amp. Radio Storage Battery
urest materials by real battery

outlast the battery itself. TI.ead

Wing binding posts.

will shin by express and you can ex-
s the bizgest offer ever made—pay the

You run no risk

www.americanradiohistorv.com



www.americanradiohistory.com

Radio News for October, 1925

st INSTAANENT
N

SAT Battery

to

oy AR

| 233 Fulton St.,

s
‘.;:;:: Lty o4

e

i
Phedipac2tt]

A Digest of the Latest
Radio Hookups

which contains many important
features

The Newest Thing in Radio Literature

A complete 100 page illustrated magazine
containing hookups and constructional Radio

articles, gleaned from the entire radio press
the world over.

Large magazine size 9 x 12 inches, printed
on fine paper and profusely illustrated.

IN EVERY ISSUE A 16 PAGE SUPPLE-
MENT OF ONE INSTALLMENT OF
S. GERNSBACK'S
RADIO ENCYCLOPEDIA

This real Encyclopedia of Radio explains
every word used in Radio, by means of photo-
graphs, drawings, charts or tables. (Some
sample pages are shown in this advertise-
ment). This supplement

is arranged in
loose-leaf form.

35c the copy on all Newsstands and Radio
Stores. :

Subscription price $3.50 for 12 issues.
Published by

THE CONSRAD CO., Inc.

New York, N.Y.
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along, as yet, in the way of helping us tune
in the many concerts on the air. Despite
some curvature in the calibration curves,
most of them, when actually plotted in a
radio receiver, will be substantially straight,
«and furthermore, it would require a great
deal more curvature that we actually do get
to cause the confusion among the short-wave
stations that has existed heretofore with the
use of circular plate condensers.

Radio News Laboratories
(Continued from page 461)

T AL R R

T !

e

TSI

L

G & S SILK CORE DETECTOR

g
! %

i

The G & S silk core detector shown in the
illustration was submitted by the G & S Radio
Research Laboratory, 1269 Cochran Avenue, Iios
Angeles, Calif. It is of the adjustable type,
arranged for panel mounting. When mounted on
the panel it presents a neat and inconspicuous
appearance. It would be suitable for use in any
radio receiver which requires a crystal detector.

AWARDED THE RADIO NEWS LABORA-

TORIES CERTIFICATE OF MERIT NO. 889. |

ERLA CIRCLOID COILS

These coils, submitted by the FElectrical Re-
search Laboratories, 2500 Cottage Grove Avenite,
Chicago, Ill., are shown in the illustration. They
operate satisfactorily as radio frequency ampli-
fiers, covering the complete broadcast wave range.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATIE OF MERIT NO. 888.

KEYSTONE RHEOSTAT

This rheostat, furnished to the Rapio NEews
L aBORATORIES for test by the Keystone Radio Com-
pany, Greenville, Pa., is rigidly built and may be
used satisfactorily in any kind of radio receiving
circuit.

AWARDED THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 927.

ZENITH RADIO SET

The set shown in the illustration was submitted
by the Zenith Radio Corporation, 332 South
Michigan Avenue, Chicago, Il1l This set operates
very satisfactorily over the whole broadcast range,
reproducing with satisfactory sensitivity, selectiv-
ity and quality.

AWARDED THE RADIO NEWS LABORA.
TORIES CERTIFICATE OF MERIT NO. 887.

HALOWAT RECEIVER

The Halowat Receiver, submitied by the Hal.
lock & Watson Radio Corp., 192 Park St., Port-
land, Ore., is shown in the illustration. This
receiver is of the five-tube type of radio frequency
amplifier and will satisfactorily bring in stations
on the broadcast wave-lengths. It produces a fair
degree of selectivity and sensitivity and repro-
duces without appreciable distortion.

AWARDEL THE RADIO NEWS LABORA-
TORIES CERTIFICATE OF MERIT NO. 893.

F & B

sponsible. But the logical way to answer this question is to equip only.
vour set at once with this marvelous unit and be convinced.
ASK YOUR DEALER—CR SEND DIRECT Unconditionally
Until nation-wide distribution is com-
FERBEND pleted it is possible that your dealer Guaranteed
..... = hasn’t stocked the MAXMIN “B” Bat- b
ave tery Lliminator as yet. So you will not to be equal and

This company also man-
ufactures the famous
Ferbend WAVE TRAP
—the instrument which
has been widely imitat-
ed but never -equaled.
It is the only original
and genuine.

N mPate Voltage
for any Set —~anc
Your can afford it/

First Cost Economy now makes it possible for EVERYONE to
obtain efficient “B” current supply right from their electric light
socket. Now one of the biggest improvements in modern-day radio
reception is placed within the reach of all. Think of it! A perfect,
always efficient source of plate voltage for any set for $9.75! It
marks a revolutionary step forward and will be welcomed by mil-
lions of radio enthusiasts,

have to wait, we will make prepaid ship-
ment direct to you upon receipt of $9.75,
or C. O. D., plus postage.
superior results are guaranteed or your
money back. Be one of the first to own
and use the Ferbend MAXMIM “B”
Battery Eliminator. ‘
Use the COUPON NOW! J

Ferbend Electric

Company

25 East South Water Street

Chicago, Il

The price of this remarkable new unit is spectacular in more than
one way. Besides saving you from $15 to $45 it is amazingly low
considering the quality and superiority. You may ask “how could it
be possible to build such a unit for the ridiculously low price of
$9.75?” True mechanical genius and resourcefulness alone are re-

565

Superior
Results
Guaranteed

Complete, nothe
ing else to buy.

Operates at max-
imum efficiency at
all times on either
direct or alternat-
ing current, any
frequency.

Delivers unlim-
ited current to any
receiving set re-
gardless of number
of tubes.

Delivers 100 volts
to ANY set.

Cost of operation
less than SOc a year.

It lasts indefi-
nitely.

All parfs are spe-
cially designed and
manufactured by
us for this purpose

superior to any
eliminator now on
the market, re- ]
gardless of
price.

Remember,

FERBEND ELECTRIC coO.

25 E. South Water St., Chicago

] Send Dostpaid. I am enclosing $9.75.
L] Send C. O. D., Plus few cents postage.
[] Send Literature.

TTT L]

Gywenmanunnan

tem. Your

Insulators.

4” Lead-in Insulators
10”7 T.ead-in Insulators
20” Lead-in Insulators

Dealers: 1f your

us your jobber’s name.

Perfect your
stallation by
your antenna-ground sys-

5” Wall Insulators ... 2
jobher ean not
supply you write us direct, giving

entire in-
insulating

set is not

responsible for cx}er‘gy %)st
thru a poorly insulated aerial 5¢
M & M Low-Loss Lead-in and Wall

will get coast to coast on a loud speaker.

eMgM

i

' CLEVELAND,OHIO.

of - circuits in which these units can be used.

NCLE S§8WM

9% BABY COIL

LOSS
Smallest Tuning Coil in the World
Size 27 x 2% in.

This coil is so small
it can be built in a
cigar hox.

When used with an
Uncle Sam Antenna
Coil, it gives a four-
tube tuned radio fre-
quency set that will
break through all
locals, that has unbe-
lievable selectivity and

U

FREE Ask your dealer or send us four

cents in stamps for wiring diagrams

UNCLE SAM ELECTRIC CO.
211 East 6th St., Plainfield, N. J

www americanradiohistorv com
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“B ELIMINATOR
SIMPLICITY

PERMANENT
ALKALINE STORAGE
BATTERY RECEPTION

KIC-O MULTI-POWER UNITS operate
from your lighting line and eliminate the
replacing of dry cell **B" batteries ... - -
usually saving their cost in the first six
!, to twclve months of service on Neutra-
: dyne and Super Hetarodyne sets.

Complete)
90 volt al}{

Power — E conomy — P erformance
Shipped ready to use! No costly bulbs! No acid fumes!
Units for 110 volt A.C., C., or farm blants. Write
for special offer. Distributors! Everybody!
Kimley Electric Company, Inc.
2665 Main Street Buffalo, N. Y.

Out-performs—OQut-lasts—Looks better
Numerous tests have shown
that James Blue Bullet will
out-perform any fixed crys-
tal for distance, volume and
quality »f tone. For an
idea of 3 lasting qualities

V L
read this

James Blue Bullet has been under 180 volts on
the plate steadily for a month. Of other crys-
tals, the first burned out in 8 hours and another
in 15 hours. The Blue Bullet has outlasted
them all and is still going strong.

“For tone quality and volume it is superior to
any crystal I've ever had, fixed or otherwise—
and I've tried them all.”—Kennedy, Oakland,
California.

Ask your nearest dealer for a James Blue Bullet
or send to us direct. Postpaid or C.0.D., $1.00.

STAR-KING COMPANY
200 Davis Street 3 : San Francisco

True-Tone

Saxophone

Easiest of all instruments to
play and ocne of the most
beautiful. Three first lessons
sent free give you a quick
easy start—in a few weeks
you can be playing popular
tunes. No teacher neces-
sary. You can take your
“u placeinaband ororchestra
in ninety days, if you so desire.
" Most popular instrument for dance
# orchestras, home entertalnments,
®: church, lodge and school. A Saxo-
i phone player is always popular
socially and has many opportunities to
earn money. Six Days’ Trial and easy
payments arranged. (105)
Showsall
Free Saxophone Book £etan:
models and gives first lesson chart; also pictures of famous
E&'ofe.sslonals and orchestras. Just send your name for a copy.
ention anyother instrument in which you may beinterested.
BUESCHER BAND INSTRUMENT CO.
Bveruthinain Band and Orchestra Instruments
973 BUESCHER BLOCK ELKHART, INDIANA

BENNIE KRUEGER

Director Bennie
Krueger and His
Orchestra. Bruns-
wick Records.

Ty

Radio Set Directory
(Continued from page 439)
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Trade Name:

Circuit: Reflex

Batteries: Dry cell or
storage

Antenna: Outdoor or
loop

Loud Speaker: Sepa-
rate

Controls: Three

List Price: $100
* * *

Trade Name: Biltmore
Master Reflex Model
Circuit: Reflex
Batteries: Dry cell or
storage
Antenna:
loop
Loud Speaker: Built-in
Controls: Three
List Price: $185
* * *

Outdoor or

Trade Name: Biltmore
Master Reflex Model
VI

Circuit: Reflex with re-
sistance amplification

Batteries: Dry cell or

storage

Antenna: Outdoor or
loop

Loud Speaker: Sepa-
rate

Controls: Three

List Price: $115
* * *

Trade Name: Biltmore
Master Reflex Model
Vi-C

Circuit: Reflex with
resistance amplifica-
tion

Batteries: Dry cell or
storage

Antenna: Outdoor or
loop

Loud Speaker: Built-in

Controls: Three

List Price: $200

Manufacturer: BLUE
SEAL MFG. CO,,
1406 S. Michigan Blvd.
Chicago, Il

Trade Name: Blue Seal
tuned radio . fre-
quency

Circuit: Tuned radio
{requency

Batteries: Storage

Antenna: Outdoor or
indoor

Loud Speaker: Sepa-
rate

Controls: Three

List Price: $135
Manufacturer: G.
BOISSONNAULT
CO., INC.
365 Canal DPlace
New York City

Trade Name: White-
stone

Circuit: Tuned radio
frequency

Batteries: Storage

Antenna: Outdoor or
indoor

Loud Speaker: Sepa-
rate

Controls: Three

List Price: $35

BRONX RADIO
EQUIP. CO.
687 Courtlandt Ave.,
New York City
Trade Name: Breco B.

S-3
Circuit: Straight
Batteries: Storage
Antenna: Outdoor

Loud Speaker: Sepa-
rate
Controls: Three

List Price: $80
* * *
Trade Name: Breco B.
R. 5

Circuit: Radio

Biltmore
IX\}Iaster Reflex Model

fre-
quency detector and

Loud Speaker: Separate
Controls: Three
List Price: $100

BROWN RADIO
MFG. CO.

675 Wyoming Ave.,
Kingston, Pa.
Trade Name: Thoro-
bred Console B-66
Circuit: Tuned radio
frequency
Batteries:
dry cell

Antenna: Outdoor
Loud Speaker: Built-in
Controls: Three
List Price: $225

* * *

Storage or

Thoro-
B-88

Trade Name:
bred Model

Circuit: Tuned radio
frequency
Batteries: Storage or
dry cell
Antenna: Outdoor
Loud Speaker: Sepa-
rate
Controls: Three
List Price: $130
* * *
Trade Name: Thoro-

bred Model B-77

Circuit: Tuned radio
frequency

Batteries: Dry cell or
storage

Antenna: Outdoor
Loud Speaker: Sepa-
rate

Controls: Three

List Price: $110

Manufacturer: CHEL-
SEA RADIO CO,
150 5th St
Chelsea, Mass.
Trade Name: Chelsea

No. 122
Circuit: Armstrong
Regencrative 3-cir-
cuit
Batteries: Either

Antenna: Outdoor
Loud Speaker: Sepa-
rate

Controls: 1
List Price: $25
* * *
Trade Name: Chelsea
Super-5
Circuit: 2 stages tuned
radio frequency de-
tector, 2 audio am-
plification
Batteries: Storage
Antenna: Outdoor
Loud Speaker: Sepa-
rate
Controls: Three
List Price: $50
* * *

Trade Name: Chelsea
Console No. 130

Circuit: 2 stages tuned
radio frequency, de-
tector 2 audio ampli-

fication
Batteries: Storage
Antenna: Outdoor

Loud Speaker: Built-in
Controls: Three
List Price $125

* * *

Trade Name: Chelsea
Super-6 tuned radio
frequency

Circuit: 2 tuned radio
frequéncy, detector 3
special audio ampl-
ifier

Batteries:

Antenna:

Loud Speaker: Sepa-
rate

Controls: Three

List Price: $60

Manufacturer: CON-
CERT RADIO-

PHONE CO.

1938 Euclid Ave.,
Cleveland, Ohio
Trade Name: Concert

Jr. Crystal Set
Circuit: Single slider

audio frequency Batteries: None
Batteries: Storage “Antenna: Outdoor
Antenna: Outdoor or Controls: One
loop List Price: $3.50
— (Continued in November issue)
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FOR “FANS” -FOR “HAMS”

UR new 64-page EW 32-page booklet

Radio Catalog in- N of armg’ gand navy
cluding all the best and transmitting apparatus
latest Kits, Parts and and miscellaneous spe- .
Accessories for broad- cials for “hams” such
cast receiving sets. as W. E. Choke Coils,
Lowest prices in the Generators, Resistance
country. Boxes, etc.

Mohre than 1,000,000 fans and hams make our store
their headquarters—get these books and find out why

Write for eitker or both

Dept. R. N. 6
509 South State Street, CHICAGO, ILL.

The Vacuum

Tube Explained

How it was invented, de-
veloped and its modern

function in the radio
receiver.
This book serves an interesting

| study of the fundamental principles,
historical evolution, and practical ap-
plication ‘of the vacuum tube as used
in radio apparatus of every descrip-
tion. Since the vacuum tube is one
of. the most important parts in the
modern radio set, and has been largely
responsible for making present-day
radio entertainment possible, this
book has been entirely devoted to the
subject of that one particular instru-
ment. It is written in simple every-
day language with all technical terms
thoroughly explained so as to make
matters easily understood by everyone.
52 pages printed in legible type; 24
illustrations and diagrams; bound in
two-color cover; size 5¥%x7% inches.

PRICE 25c

Sold by all Reliable Radio
and News Dealers .

il The E. I. Company
233Fulton St.,NewYork,N.Y. l )

“E.[.Company®
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Follow these advertisements every month.

Name and address must be included at the above rate.
accredited advertising agency. No advertisement for less than 10 words accepted,

Objectionable or misleading advertisements not accepted. Advertisements for the December issue must reach us not later than Oct. 1st.
CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION
EXPERIMENTER PUBLISHING CO., INC,, 53 Park Place, New York, N. Y.
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Reliable advertisers from all over the country offer their most attractive specials in these

Classified advertising rate twenty-two cents a word for each insertion. Ten per cent discount for 6 issues, 20 per cent discount for 12
Cash should accompany all classified advertlsements unless placed by an

it i e
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Agents Wanted

Help Wanted (Continued)

Radio

Agents Wanted in every city and town to sell stand-
ard radio apparatus. Attractive discounts given. If inter-
ested write us at once stating age and radio experience.

All _men-women, 18-65, wanting to qualify for Govern-
ment Positions, $440-$300 monthly, write Mr. Ozment, 231,
St. Louis, Mo., immediately,

Detechves Needed Everywhere. Travel. ExbDerience un-
Wiite, George Wagner, former Government De-

Wilmington Electrical Specialty Co., Inc., 405 Delaware
Ave., Wilmington, Delaware.
Big Money and fast sales. Ivery owner buys zoid

You charge $1.50; make $1.35. Ten
YWrite for purtlculdls and free sambles.
Dept. 133, Last Orange, N. J.

Leaf Letters anyone can pul on

initials for his auto,
orders daily easy.
American Monogram Co.,

Guaranteed Genuine Gold

stcre windows.  Large profits, enormous demand. Free
samples. Metallic Letter Co.. 422 N. Clark, Chicago.

New Plan for Agents: Goods supplied on credit. Big line.
Fine outfit free. No Money Needed. Write quick. Blair

Laboratories, Dept. 59, Lynchburg, Va.

$40.00 Suits for only $23.50! DJlake big money taking
orders from friends and neighbors. $3.00 to $5.00 an hour
in spare time. $75.00 to $125.00 a week for full time. Ve
supply handsome Swatch Outfit, large size samples and all
latest styles in elegant. leather case. Positively iinest
outfit ever furnished salesman. Write for yours at once and
get started making big money right away, Address Dept.
193. James Oliver, Inc.. 848 West Adams Street, Chicago.

New Wonderful Seller. Cost 10c, profit $1.40, mono-
graming Autos. [Experience unnecessary, Frec samples.
Worcester Monograms. 13131, Worcester, Mass.

Big Money—fast sales; eversone buys gold initials for
their auto; scll $1.50, profit $§1.41. Ten orders daily easy.

Samples, information free. orld Monogram, Dept. 27,
Newark, N. T

$350.00 Monthly selling Radio Direct from _factory.
Wholesale prices. United Radio, Box 6 A, Gary, Indiana.

}ectue, i968 Broadway, N. Y

G,

Instruction

Learn Chemistry at Home. Dr. T. O’Conor Sloane, noted
educator and scientific authority, will teach you. Our
home study correspondence course fits you to take a position
as chemist. See our full page ad on page 539 of this
issue._ Chemical Institute of New York, 66 . Broadway,
New York Ciry.

Miscellaneouns
Beautiful registered bull pups cheap. Dulldogs. 501
ekwsod, Dallas. Texas.
Pearls and Slugs. DPearl hunters should send their bearls
and slugs by registered mail or express to Herbert H, Ver-

trees, Pearl buyer, Pittsfield, IlL

Lightning Electrelyte. Charges storaTe batteries instantly.
JMake it yourself. Guaranteed formula $5.00. Write for
free circulars. Murphy, Chemist, Tujunga, Calif., Box D.

Motorcycles, Bicycles

Excellent opportunity for Radio Than in each County as
our representative. Good Tay. Pleasant Work. No in-
vestment - debosit required. Be first, Immediately Write
for Procf. Manaer, P, O. Box 131, Davenport, Iowa.

Agents—Our new Co-operative blan makes ¥ou a partner
in our business and Days vou profits, the "same as stock-
holders; the most liberal plan_in the United. States today.
$25 to $75 weekly easily made.” B. & G. Rubber Co., Dept.
837, Pittsburgh, Ta.

Business Opportunities

Make $100 Weekly in Spare Time. Sell what the public
wants—long distance radio receiving sets. Two sales weekly
pays $100 profit. No big Investment, no canvaSsing.
of Colorado made $ in one month, RePresentatives wanted

at once. This nl‘n is sweeping the country—write today
before your county is gone. Ozarka, 813 Washington Blvd.,
Chicaro.

Quick Sales, Big Profits, selling Little Wonder TRadio
Sets at $2.00. Fully guaranteed to give wonderful results
or money refunded. Great opportunity, write quick, terri-
tories limited. Send $1.25 for sampie and-judge for your-
self. Dept. 50, Ajax Produets Co., 105 Chambers St.,
New York City. )

Make hig income oneratin? a collection agency. No capi-
tal necessary. We teach you fully. Write Collection In-
struction Institute, 311 Waverly, Syracuse, N. Y.

Chemistry

Learn Chemistry at home. Dr. T. O'Conor Sloane, noted
educator and scientific authority will teach vou. Our home
study correspondence course fits you ta take a position as
chemist. See our full page ad on page 539 of this issue.
Chemieal Institute of New York, 66 W, DBroadway, New
York City.
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Correspondence Courses -

For ‘“Home Study Courses’” (by mail), write Carnegie

College, Rogers, Ohio.

Educational

Used Correspondence School courses save over half. Bar-
gain catalogue 100y courses free. Used courses bought.
Students” Exchange, Dept. A, 47 West 42d St., ‘New York.

Exchange

200-20,000 meter Receiver Radiotron $25.00.
Market, Philadelphia,

Smith, 4416

Sharbe *

Don’t Buy a Bicyelo Motor Attachment until you get
our catalog and prices. Shaw JMfg, Co., Dept. 6, Galesburg,
Kansas.

an

Old Coins

United States 2c Bronze and bargain Price List 10c.
Arcy, Box 483, Muskcgee, Okla.

Boys! Don’t Overlook This, The ‘‘Rasec’’ Baby D stector.
Greatest detector ever brought out with molded buse.
Jrully adjustable. See former advertisements in this bub-
lication, or our catalog. Detector with Galena Crystal, com-
plete 50¢, the same detector with Radiocite Crystal, 75¢ pre-
paid, Send for yours today. Radio Specialty Company,
96-98 Park Place, New York City.

Attention! —50 Vacuum tube hook-ups.
lection of vacuum tube circuits ever brought under two
covers at such 1n5151mﬁc.mt cost. 'These diagrams will be
found in the great ""Rasco’’ catalog, which contains raw ma-
terials and Dparts in a greater profusion than any other

The greatest eol-

catalog. 15c in stamps, or coin, will bring the catalog to
zméy Radio Specialty Co., 96-98 Park Place, New York
ity

Make Your ‘B’ with Edison Elements. They last a
lifetime. Pair 3 cents; welded, 7% cents postpaid. Henry
Chapelle, Woodburn, Ore.

Ivery Radio Panel: Grained white “‘Ivorylite’” makes ‘most
beautiful set of all Guaranteed satisfactory. Any size
3/16 in. thick. 3c per sauare inch. Sample free. Ivory-
lite Radio Panel Co., Dept. N, 3222 Ave. F, Fort Worth,
Texas.

Bargains Navy Receiving Tubes $1.00. Storage Batteries
6 volts 80 amperes $4.00, Edisen Batteries $3.50. 821 North
Fifth, Philadelphia, Pa.

Edison Alkaline Storage ‘“B" Battery elements. 90
volts $5, 150 volts §8. Instructions for assembling and
%l}arging with order. . Parker, Putnam Street, Peabody,

ass.

Write Lambert first! Don’t buy cne until you've read
‘“The Truth About Radio.”” Sent free. Write Leon Lam-
bert, Wichita, Kansas.

_Solid Mahogany Radio Cahinets for sale cheap. Seven by
eighteen panel. Address ‘‘Factory,” Ronda, N. C.
Wanted—A 500 watt Transmitting Station. Give de-
scription, service rendered,

present condition and price.
Box 235, Radio News. .
Supersensitive Galena Crystals,
Alkemite, All-sensitive Crystals, 50c.

pound $1.00, prepaid.
Buskett, Joplin, Mo,

Old Money Wanred

Salesmen Wanted

$2 to $500 each paid for hundreds of Old or Odd Coins.
Weep all old money, it may be very valuable. Send 10c for
New Illustrated Coin Value Book, 4x6. Guaranteed prices.
geﬁposted e pay Cash., Clarke Coin Company, 14 Street,
eRoy, 5

Patent Attorneys

inventors—Should write for our Free Guide Books and
““Record of Invention Blank’” before disclosing inventions.
Send model or sketch of your invention for our Free Insbec-
tion and Instruetiens. Radio, Eleetrical, Chemical, Me-
chanical and Trademark experts. Terms reasonable. Victor
J. Evans & Co., 922 Ninth, Washington, D.

Patents. Send drawing or model for examination and
report as to Datentability. Advice and booktet free. High-
est  references. Best  results. Promptness assured.
Watson I, Coleman, Patent Lawyer, 644 G Street., N W.,
Washington, . (.

Patents for inventiens. YLong experience, highest grade
work. rates reasonable, best references. Advice as to Dat-
entability. WWm. Ashley Kelly, 41 Park Row, New York.

Patent-Sense—As one of the oldest npatent firms in Amer-
jca we give inventors, at lowest consistent charge, a service
noted for results, evidenced by many well-known Patents of
extraordinary value. Book, Patent-Sense, free. Lacey &
Lacey, 631-F St., Washington, D. C. Estab. 1869.

$20 daily selhm:f “World’s Greatest Foot-Comfort” Shoes
direct to men or boys. Quick sellers everywhere. Tow
prices. Just take orders, we mail shees direet. DBig cash
profit and repeats. Territory Drotected, Best season now.
Write quick, Dept. 231, Basy-Wear Shoe Co., Indian-
apolis, Ind.

0il or Coal— ‘“The Burning Question,”” interesting book-
let, discusses high efficiency low Driced residence oil burners,
Copy free, Write . L. Miller, Manufacturer Climax
Burners, 53 Climax Bldg., Kansas City, Mo,

Skat Sales_Agents Wanted.
Hand Soap, Metal Polish, ete.
Skat Company, Hartford, Conn.

All or Part Time for Skat
Strictly Commission. The

A Sadlesman wanted in every town or city within 25 miles
of a broadeasting station to sell Rudiogem, the complete
radio receiving set that retails for $2.50. With Radiofem
there is nothing else to buy—the outfit includes the Radio-
gem receiving apparatus, 1,000 ohm phone, and aerial outfit.
The cheapest radio outfit on the market—yet as practical as
the most expensive. Big money to the right men. Send
$2.00 for sample outfit. The Radiogem Corb,, 66-B West
Broadway, -New York City.

Scenery to Rent

Settings for Opera, Plays, Minstrels. Plush Drops. Ad-

Patents dress Amelia Grain, Philadelphia.
Inventions Commercialized. Patented or unpatented.
Write Adam Fisher Mfg. Co., 278 Enright, st. Louis, .
Mo, Song Writers
Songwriters: Let me furnish the music for your songs.
Personal guaranteeing you absolute satisfaction. Copyrights secured.
Submit your seribts for estimate and free advice. Waiter
Lonely Hearts—Exchange letters; make interestin? new W. Newcomer, 1674 Broadway, New York.

friends in our jolly club. Eva Moore, Box 908, Jacksonville,

Florida. Enclose stamp.

Lenesome—Join cur club—make acquaintances everywhere,
Rig illustrated bodk with deseripfions and photos, sent in
plain wrapper for ten cents. DBonafide Co., Dept. 98,
Kansas City, Mo.

For Advertisers

L 1 Make friends everywhere through our Club.
\Write Eva Burchard, Box 75, Portland, Oregon, for
particulars.

Radiumact Removes Warts, Moles, Superfluious Hair, Coal,

24 Words—355 Rural Weeklies $14.20. Admeyer, 4112-R Powder and Tattoo Marks. Particulars sent free. Radium-
Hartford, St. Louis, act Co,, 1416 Cadwallader St., Philadelphia, Pa.
Help Wanted Printing Outfits and Supplies

Men to huild radic sets in spare time. Teon Lambert, Ccfnz;{':teygﬂzﬁ‘os“,’gg cga-,rdsfghst;}rlg;r;?sy'slcglfcgf‘%r;s’Rgargr's‘f;g'

595-H Kaufman Bldg., Wichita, Kansas.

Detectives needed everywhere: 1arze salaries: free particu-
lars; write National Headquarters, 183 East 79th, New York.

Al easy, rules sent. Write
Press Company, A-13,

Print for others, big profit.
for catalog presses, type, paper, ete
Meriden, Conn.

www americanradiohistorv com

Telegraphy

Telegraphy—Both Morse and Wireless taught thoroughly.
Rig salaries. Wonderful opportunities. . Expenses low;
¢chance to earn part. School established fifty years. Catalog
free. Dodge's Institute, Cour St., Valparaiso, Ind.

Wanted to Buy

Full Value Paid for 01d Gold, Jewelry, Watches, Dia-
monds, crowns, bridges, dental gold, silver, platinum, gold
or silver ore; magneto points, old false teeth, Packages re-
turned if our offer is not satisfactory. United States Smelt-
ing Works (The O1d Reliable) 39 So. State St., Dept.
16, Chicago. IIL
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r 568 Radio News for Octoder, 1925

SHE latest Allen-Bradley contri-
bution to better radio is the new
Bradley-Amplifier,a marvelouslycom-
pact three-tube audio amplifier of the
resistance coupled type.

Aside from its faultless tone quality
-and perfect reproduction, the Bradley-
Amplifier is amazingly small in size.
All circuits, resistors, and condensers
are securely soldered within the base,
leaving no exposed paris.

Put One
Into Your Set

AVE you been troubled with distortion, due to faulty audio-

frequency transformers? If so, slip a Bradley-Amplifier into . 3 :

your set and experience a new thrill in radio reproduction. No spe- %noBthzrloutstfand?rll\%Ifeﬁugeﬁs the use

cial wiring is necessary, because the Bradley-Amplifier is wired, ready & hi Lact Sypits d s e.s1]:tors)

for instant use. Send for new booklet “ Amplifies without Distortion™ which do notﬂ etzrllc))rate withi @ge

today! It explains, fully, the principles of audio frequency amplifi- nor are they aTPfteB g terzperaﬁgre

cation and how to improve tone quality. and moisture. The Bradley-Amplitier
requires no attention or adjustment.

ALLEN-BRADLEY CO., 287 Greenfield Ave., Milwaukee, Wis.
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1—Bradleystat—Noiseless Rheostat for ALL radio tubes.
2—Bradleyswitch—Compact Switch for receiving sets.
3—Bradleydenser—Low Loss Condenser for sharp tuning.
4—Bradleyometer—Perfect Potentiometer for all circuits.
§—Bradleyohm —Adjustable Resistor for every application.
6 —Bradleyleak — Adjustable Grid Leak of highest efficiency.
<7 —Bradleyunit—Fixed Resistor for Resistance Amplifiers.

8 —Bradleynier —Vernier Knob, easily attached to any set.

— M

Allen-Bradley Perfect Radio Devices |

for maximum selectivity and noiseless control

www americanradiohistory com

(S

ALLEN-BRADLEY CO.,
287 Greenfield Ave., Milwaukee, Wis.

Please send me your latest literature on the
complete Allen-Bradleyline of Radio Devices.

Z
o
g
&

.

.

é
.
H
»

e T L L L L L L]
»
o,
o,
"
o
3
@
3

...... B N LRI RN X}

d
o o W

e hcsmecccseemmmsssssas=g

q

=



www.americanradiohistory.com

1ts agenuine UV201-A

only when it bears
the name Radiotron
and the RCA mark

WD-11, WD-12, UV.199, UV-200, and
UV-201-A are the type names of Radiotrons.
They belong to Radiotrons only. To be sure _ e
- youare buying the genuine,look for thename ‘ .
éhicago Ncw York San Ftanciscc')'

Radiotron and the RCA mark on the base,

Then you are sul_"'e of quality.
REG. U.S. PAT. OFF . AN RCA . pRODUCT

Radio Corporation of America
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CINCINNATI STREET RAILWAY
SPEEDS EMERGENCY WORK

WE?H Q'WAY W@&z RA@EG . | Servicerestoration getsunder
nd 4

o
SYLVANIA LOCK-IN TUBES

o time lost in restoring service on the iines
N of the Cincinnati Street Railway Com-
pany! 2-way Motorola equipment maintains
constant communication between headquarters
and mobile equipment—5 tower trucks, 2 wreck-
ers, 2 general-purpose trucks, 7 official and 5
super\}isors’ cars. Needed repairs are under
way usually in a matter of seconds!

For a job as vital as this, Motorola has found
itcandepend on Sylvania Lock-In Tubes. These
sturdy tubes stay firmly in place — unaffected
by jolting and jarring - offer outstanding elec-
trical advantages too. Connections are short

and direct . . . there are no soldered joints, few
welded ones. Getter located on top . .. leakage
reduced by separating getter material from
leads. See Sylvania Distributors, or write
Radio Tube Division, Emporium, Pa.

Tronsmitter and Receiving Unit
used in Cincinnati Street Railway
Company’s mobile equipment,
manufactured by Motorola, Inc.,
Chicago.

The famous Llock-In Tube's supe-
riority makes it the ideol choice
for equipment on the road, in the
air, on the roils, marine radar,
FM and television.

way without delay as equip-'
ment responds to dispatcher’s

instructions.

Headquarters can quickly di-
rect the needed equipment to
the scene of a tie-up.

o w&» /

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BY

www americanradiohistorv com
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it’s Impossible to
a Mallory Control Operate!

sound vibrations.

WHAT WILL
MALLORY |
DO NEXT?

See Us at
the Radio
Parts Show

Meter used in the noise level test, Readings were
taken on volume controls of all leading manu-
facturers. Mallory controls gave no audible sound,
registered 22% below all others in inaudible

ear

Even super-semsitive meters, built for the
U. S. Navy to inspect delicate electronic
communication equipment, do not show an
audible sound level when Mallory carbon
controls are tested.

Mallory carbon controls give you totally silent
operation—the tapers are smooth and accu-
rate to assure maximum adjustment in the
proper ranges—the
overall resistance values
are uniform and the life
of the control is the
longest ever provided.
This kind of quality
keeps customers
satisfied.

Mallory has given you
so many ‘“‘firsts”’ in the

..R. MALLORY &

Somewhat More Silent Than a TOMB!

o Y RSN

field of radio-electronic replacement parts that
you know Mallory products are the finest
that can be produced! Sell them with con-
fidence, install them with ease. The Mallory
line of Volume Controls, Capacitors and
Vibrators has been standardized; they are
a profitable line to stock.

*“Good Service for Good Business”

A business plan that will raise the earnings
of radio-electronic servicemen. One important
item in the plan is a unique system for
following up your customers for repeat orders.

- And there are ways
of linking your name
with the Mallory trade
mark, to get the bene-
fit of Mallory advertis.
ing. Better ask your
distributor about it!

CO., Inc., INDIANAPOLIS 6,

INDIANA
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